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e  This question paper consists of Five questions.
e Answer All Questions
Date: 2022.06.15 Pass mark 50% Time allocated: 03 Hrs

1.  With an aid of a sketch show following principle parts and areas of a ship.
Superstructure, portholes, main deck, bow thruster, astern thruster, anchor, stern,
propeller, rudder, bulbus bow, draft, depth(air draft), port beam, stbd beam, athwart

ship, navigation lights, Christmas tree, starboard side and port side. (20 marks)
2. Explain following abbreviations (complete word each letter is standing fi
eg: HR = Human Resources)
L LSA, FFA, BA, ETA, ETD, EEBD, PPE, ROB, (8 marks)

ii. Make short notes on following operations.
Ballasting and DE ballasting, Anchoring, Tank Sounding, Berthing, Loading and

Discharging. (2marks each)
3. a) List 10 types of trading ship widely available at sea. (10 marks)
‘ b) Explain following terms using suitable sketches where necessar

(i) Trim (ii) List (iii) Rolling iv. Pitching v. Anchoring (2marks each)

4, a) List 5 type of LSA items available on merchant ships. (5marks)

b) What are the most suitable PPE, you should be wearing when perfor
following areas.

ing work in

(i) Working aloft (3marks)

(ii)Cleaning scavenge space. (3 marks)
(iii) Handling chemicals (3 marks)

(iv) Painting ship side. (3marks)




5. Write short notes on following part of a ship.

a)
b)
c)
d)
e)
f)
g)
h)
i)
j)

Twin deck (2 marks)

Double bottom tank. (2 marks)
Water tight Bulk head. (2 marks)
Stern thruster (2 marks)
Anchorrﬂocker(z marks)
Watertight doors(2 marks)

Void space(2 marks)

Propeller(2 marks)

Emergency Fire pump. (2 marks)
Emergency Generator. (2 marks)
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Electronics

® This question paper consists of five questions.
e Answer ALL(05) Questions
Date: 2022.06.16 Pass mark 50%
ime allocated: 03 Hrs

> Some helpful Data:
* Barrier potential across a ‘Si’ Diode — 0.7 V | across a “Ge” Diode 0.3 V

* Air permittivity €0 = 8.854x10°12 F-m~!

I @ L State Ohm’s law (3 marks)
ii. Draw the circuit diagrams for voltage divider and current divider. (4 marks)

b) The circuit consists of a battery with an insignificant internal resistancelconnected to three

resistors.
Ry=100Q
i A  §
T
P Ry= Ry = 60|Q
=90V 1 §,“-) O §
-{ L
i Calculate the potential difference across the 10 Q resistor.
ii. Calculate the current I; through the 30 Q resistor.
ii. Calculate the current I, through the 60 Q resistor. (9 marks)
c¢) Calculate the power consumption of above resistor network. (4 marks)
2. a) Define resistance and resistivity. (6 marks)

b) The resistance of a 2 m length of cable is 2.5 Q. Determine,
5 the resistance of 7 m length of the same cable

ii. the length of the same wire when the resistance is 6.25 Q (6 marks)
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t) i Find the equivalent resistance (Ras) of following resistor network. (4 marks)

ii. Evaluate the equivalent resistance (Ras) of the following infinite network of
(4 marks)

a) State Kirchhoff current law and Kirchhoff voltage law. (06 marks)

b) The figure below shows currents in a part of electric circuit.
Find value of current %’ (04 marks)

24 1/1/
& b

/’u i 1.34
i c N

¢) Find the current through R, =R, =1Q registor (J'r a-6 branch) using Kirchhoff’s laws and
hence calculate the voltage across the current source. (10 marks)

- E BN B B B B BN BN BN B G B N B B R S EE =m =



BN N - BN B B B B B O B N E a0
— wman BN .

-

4,

-

R;=R=12 | R,=40
af=yfY\A VWA
+
o R‘nzll
-T V,= 3 volt

a) Define the term capacitance.

(3 marks)

b) Calculate the capacitance of two metal plates of area 30 m? and separated by a dielectric

2mm thick and relative permittivity 6. (g0 = 8.854x107'2 F-m™)

¢) 1

shown in below.

15.0 uF 3,00 uF

PN ; (SN | -

|
120.0 uF
ot o

GO0 §F

ii. Find charge on 20.0uF capacitor if Vag = 15V.

a) What is the difference between ideal voltage source and real voltage source.

b) Explain transformation of real voltage source and real current source.

¢) Using source transformation, determine V.

4Q

8Q

(6 marks)

Determine the equivalent capacitance between A and B for the|group of capacitors

(6 marks)

(5 marks)

(4 marks)
(6 marks)

(10 marks)
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e This question paper consists of Five questions.
o Answer Six Questions Only
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1. Factorize the given expressions.
i x2 4+ 7x +12 (25 marks)
il. x% = 20x + 100 (25 marks)
iii. x?-—49 (25 marks)
iv. 6x%+x—12 (25 marks)
2.
2.1. Solve x? — 40x — 6000 = 0 (50 marks)
2.2. Use the quadratic formula to solve 3x> —6x+2=10 (50 marks)
3

Standard equations of the arithmatic progression T,=a+ (n-1)d,
¢ = n{2a + (n — 1)d)
=

2
3.1. How many terms are there in the sequence (50 marks)
1L 18 19000643
3.2. Find the sum of the first 100 terms of the progression 1, 1 i-, 1% o ol % T— (50 marks)




4.
n_
Standard equations of the geometric progression T, = ar™™!, §, = ag:_l)l)

4.11. Find the 7* term in the geometric sequence 8, 24, 72, 216, ....
4.1.2. The first 3 terms of an infinite geometric progression are 16, 12 and 9

(a) Write down the common ratio.
(b) Find the sum of the terms of the progression.

a.
5.1. Differentiate f(x)= -
5.2. Giventhat y = vx — x% , find

(x%+1)(x-5)

(a) 2

(b) The gradient of the curve at the point (4, 1 %)

6.
6.1. Prove the identity ~ cos®x — sin®*x = 2 cos®x — 1

6.2. Prove the identity =22 :

2

> =tanx
1-sinx COoSXx

7
7.1 Sketch the curve y = x? — 4.

7.2 Write down the co-ordinates of the points where the curve crosses the x axis.

7.3 Differentiate y = x% — 4 with respect to x.

7.4 Find the Gradients of the curve where the points it crosses the x axis.

8.

8.1 Differentiate the curve y = 2x? + 5x — 12 with respect to x.
8.2 Find the Gradient of the curve at the point (1, -5).
8.3 Find the equation of the Tangent of the curve at the point (1,—5).

8.4 Find the equation of the Normal of the curve at the point (1, -5).

2
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(50 marks)

(25 marks)
(25 marks)

(50 marks)

(25 marks)
(25 marks)

(50 marks)
(50 marks)

(25marks)

(25marks)
(25marks)
(25marks)

(25marks)
(25marks)
(25marks)

(25marks)
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This question paper consists of NINE questions.
Answer Any SIX Questions
Date: 202112.16 Pass mark 50% Time allocated: 03 Hrs

g0 = 8.85x10°" C¥/Nn??, ug = 4xx1077 H/m, me = 9.11x107 kg, m, = lamu =
1.6x10-°C

=1.6726%10-7kg, e =

. Describe the Normal and Abnormal adjustment of a microscope

Define the linear magnification and angular magnification

An opera glass has an objective focal length of 250 c¢m and an eyepiece fo
with the eye close to the eyepiece, an observes sees clearly the final in
infinity from the lens (normal adjustment).

i. Draw the ray diagram of the opera glass for the condition given

ii. Find the separation between the lenses

(5 marks)
( 5 marks)

cal length of -15 cm.
nage of a star at the

(5 marks)
(5 marks)

Describe the image formed by a thin convex lens when a real object is placed

i. At2F
ii.  Between focal point F and 2F
iii. At the focal point

iv.  Between focal point F and the centre of the lens

(12 marks)

. An object 4 cm high is placed 30 cm from a thin convex lens of 10 ¢m focal length. A second

convex lens of 12 em focal length is placed 20 cm from the first lens as shown in figure. Find

the position, size, and characters of the final image.

(8 marks)




a. Briefly describe the diffraction of light using their application (4 marks)

b. A diffraction grating is rule with 4000 lines per centimeter. The first order of a spectral
line is observed to diffracted at angle of 30 “. What is the wavelength of this radiation?
(6 marks)

c. A grating having 3000 lines per in centimeter produces spectra of mercyry arc. The green
line of the mercury spectrum has a wavelength of 5461 A. What is the angular separation
between the first-order green line and the second-order green line? (Hint 1 A =10 ¥ m)

(10 marks)

A standard radio broadcasting station has an assigned frequency between 535 and 1605 kHz.
The VHF television stations have frequencies between 54 and 216 MHz. While the UHF have
frequencies between 470 and 890 MHz. What is the wavelength corresponding to each of the

frequencies mentioned? (9 marks)
q

Ultra violet-light ranges in wavelength roughly from violet at 360 nm to/ 70 nm. Its speed in
in vacuum is about 3x10% m/s, as is the case for all electromagnetic waves. Determine the
corresponding frequency range. (4 marks)

. A radar set for determining the speed of approaching cars sends out waves of frequency 1000
MHz. If the beat frequency observed is 180 Hz, what is the speed of the car? (7 marks)

Write an expression for the magnetic field produced by an element of current, Al from the law
of Biot and Sarvat. (5 marks)

. What is the magnetic near the center of a circular coil of N loops having radius a?
(5 marks)

A circular coil of radius 42 mm consists of 1000 turns of wire in which the current is 20 mA.
What is the magnetic field in the center of the coil? (5 marks)

. A solenoid 0.5 m long has 2000 turns. The magnetic induction near the center of the solenoid
is 0.08 T. What is the current in the solenoid? (5 marks)
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a. A positively charged particle is moving with velocity, v in a magnetic field, B write an
expression for the force, F act on the charge particle and describe the motion of particle
3 marks)

b. An electron is moving with a speed of 2 x 10 % m/s at right angle to a magnetic field of 5000
G. What is magnetic force on the electron? What is the radius of the circle in which the
electron moves? (6 marks)

c. Write an expression for the net force, F on a conductor of length L carrying current I in a
uniform field B (3 marks)

d. What is the force per unit length between the wires in the figure (4 marks)

(] 1, =25A I, =35A

Lo

25¢m

e. A rectangular loop 10 cm high and 4 cm wide is placed in a magnetic field of 0.04 T. If the
loop contains 200 turns and carries a current of 50 mA, what is the torque on it? Assume that
the face of the loop is parallel to the field. (4 marks)

a. Describe the Fleming’s Right hand rule (3 marks)

b. Write an expression for the induced EMF of a conductor of length L moving at a velocity V
in a magnetic field, B. (3 marks)

c. A 100-loop circular coil has a radius of 42 mm. It is oriented so that the field lines of a
magnetic field are parallel to a normal to the area of the coil. Suppose that the magnetic field
is varied so that B increases from 0.12 to 0.48 T in a time of 4 ms. Find the average induced
emf in the coil. (6 marks)

d. The armature of a separately excited generator has a resistance of 0.16 2. When run at its
rated speed, it yields 240 V on open circuit and 225 ¥ on full load. What is the current at full
load? How much power is delivered to the external circuit? What power is needed to drive

the generator if the overall efficiency is 85% ? (8 marks)
\

|



a. Write down Fleming’s left hand rule. (2 marks)
b. Describe the back EMF generated in DC motor. (4 marks)
c. A shunt motor has an armature resistance 0.5 ) and field resistance 100 (). It is connected
across 110 V mains and is generating a back EMF of 100 V. Determine
i. The armature current, the field current and total current (4 marks)
ii. The total power taken by the motor (2 marks)
iii. The power lost in the armature and field windings (4 marks)
iv. The mechanical power of the motor and the forque on shaft if the speedis 3000 rpm. .
(4 marks)
a. Describe what is meant by self-inductance and mutual inductance (4 marks)
b. Anemfof 10 Visinduced in a coil when the current in it changes at the rate of 32 A/s. Compute
the inductance of the coil. (3 marks)
¢. A hollow solenoid has a self-inductance of 3 mH when it is air-filled. But when a soft iron rod
is slipped into it so as to fill its interior, the self-inductance rises to 1.5 H. What is the relative
permeability, km for the iron being used? (4 marks)
d. When the current in a coil is changing at a rate of 3 A/, it is found that an emf of 7 mV is
induced in a nearby coil. What is the mutual inductance of the combination? | (3 marks)
e. The secondary of an ideal transformer has 200 times as many turns as the primary. It is used .
in a 240 V circuit. What is the voltage across the secondary? If the current in a secondary is
100 mA. What is the primary current? (6 marks)
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detail in a suitable scale. Following views are required;
I.  Front elevation from A
II.  End elevation from B

III.  Plan view

“assume any missing dimensions
*Dimensioning is not required

geometric construction techniques

*assume any missing dimensions
*Dimensioning is not required

Engineering Drawing
o Answer All Questions
Date: 17/12/ 2021 Pass mark 50% Timea
Marking Svstem
|
a. Frontelevation from A 25 Marks
End elevation from B 20 Marks
c. Plan view 20 Marks
Q2 Geometric constructions of the given figure 25 Marks
Titles and Lettering 5 Marks
Boundaries, Lines, and overall neatness 5 Marks

02Hrs

Q2. Reproduce the given figure of a machine part using suitable drawing tools and

/
i o - %2
Department of Marine Engineering Sri Lal
EDUCATION ¢» TRAINING COURSE: ENGINEER OFFICER CADET FOUNDATION TRAINING

Q1.  Using first angle orthographic projection, draw the cast iron block as per the given
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Q1

Q2

* All dimensions are in mm
* Assume any missing dimensions
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Introduction to the Shipping
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e This question paper consists of Five questions.
o Answer All Questions
Date: 20211214 Pass mark 50%

1. Make a detailed sketch of a ship clearly showing following principle parts.
Superstructure, portholes, main deck, bow thruster, astern thruster, anchor,
rudder, bulbous bow, draft, depth(air draft), port beam, stbd beam, athwart
navigation lights, Christmas tree, starboard side and port side.

2. (a) List 10 types of trading ship widely available at sea.
(b) Write short notes on five types of above ships.

3. Explain following abbreviations (complete word each letter is standing for;

eg: HR = Human Resources)

(a) LSA, FFA,IMO, SOLAS, IOPP, EEBD, PPE, ROB,

located: 03 Hrs

stern, propeller,
ship,
(20 marks)

(10 marks)
(10 marks)

(8 marks)

(b) List down most suitable PPE, which you should be wearing when  performing work

In following areas.

(i) Working top of the cargo crane.
(i))Cleaning scavenge space.
(iii) Handling chemicals

(iv) Changing main engine cylinder head.

(3marks)
(3 marks)
(3 marks)
(3 marks)




4. (a) List 5 type of FFA items available on merchant ships.
(b) Explain following terms using suitable sketches where necessary

(i) Trim (ii) List (iii) Rolling iv. Pitching v. Anchoring

5. Write short notes on following part of a ship.

a)
b)
c)
d)
e)
f)

g)
h)

Main deck

Double bottom tank.
Navigation Bridge.
Anchor

Cofferdam
Propeller

Emergency Fire pump.
Emergency Generator.

f
00013 ¢

(5marks)

(3 marks each)

(2 marks)
(3 marks)
(2 marks)
(3 marks)
(2 marks) .
(2 marks)
(3 marks)
(3 marks)
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o Answer Six (6) Questions only

- Date: 20210406 Pass mark 50% Timeallocated: 03 Hrs
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» Some helpful Data:

* Permittivity of free air/ vacuum ( g9) — 8.854 X 107? F/m

* Charge of electron — 1.602 x 10'°C

Barrier potential across a ‘Si’ Diode — 0.7 V | across a “Ge” Diode 0.3 V

* Resistor Colour Codes:

Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -7, Grey -8, White -9,
Gold — 5%, Silver -10%, No Colour -20%

1. a) What are the SI units of following electric quantities? (8 marks)
i Electric power ii. Current
. iii. Voltage iv. Capacitance

b) Calculate the resistance of 2 m length of wire having a uniform cross sectional area of

0.7 em® if the wire is made of copper having a resistivity of 1.7x107° Qcm. (6 marks)

¢) What colour bands will be found on a resistor with a nominal value of 1 MQ and tolerance
of £5? (6 marks)




2. a) Draw schematic diagrams of npn and pnp transistors. (6 marks)
b) Describe the various methods used for transistor biasing. (6 marks) l
¢) The amplifier circuit is shown in below, Find the operating point. Given that Vgg = 0.7V.
(8 marks) I
+Vpe=12V I
5 kQ % R, I
Iy
10 kQ % Rix I
-*.
3. a) Define the term Resistance and Resistivity (6 marks) l
b) Find the equivalent resistance between point A and B. (6 marks) l
100
NV
30 l
60
26 3n
H : I
¢) Using star - delta transformation, Find the equivalent resistance between point X and B. . I
(8 marks)

20 60

X I
100

v M

80 4Q




. a) Explain behavior of p-n junction with forward and reverse bias current. (6 marks)

b) Draw circuit diagrams of the full wave and half wave rectifier circuits. (6 marks)
¢) Calculate the current through 48 Q resistor in the circuit shown in below. (8 marks)

Assume the diodes to be of silicon and forward resistance of each diode is 1 Q.

T
{ H

i

|

t

1

!

vY &

\. /
. a) State ohm’s law. (6 marks)
b) Draw the voltage divider circuit and current divider circuit. (6 marks)
¢) Find value of V and the current through 60 Q resistor. Given that the battery has internal

resistance of zero. (8 marks)

oo , on

ANA—T—AW

100V = V 200 é 00
B

. a) Explain Thevenin’s theorem for complex circuit. (8 marks)

b) If all voltage source is ideal, find the current through 4 Q resistor using Thevenin’s
theorem. (12 marks)

AT ol T




7. a)

b)

8. a)
b)

Four capacitors are connected as in following diagram. What is the equivalent

capacitance between A and B? (8 marks)

. i 121F | .

14pF ¥ 14pF
|
12uF

Two capacitors of capacitance 2pF and SpF are connected in parallel to a 20V DC supply.

Calculate: (12 marks)
2uF
1
C1
S5uF
I
C2
20 Volts DC
e .
i. The equivalent capacitance of the group
ii. The total charge
iii. The charge on each capacitor.
Draw the circuit diagrams for real voltage source and real current source. (6 marks)
If real voltage source is equivalent to the real current source, express the voltage of voltage
source in terms of internal resistance and current of current source. (6 marks)
Using current and voltage source transformation, find the current through 2 Q. (8 marks)
AAA -
3Q /
6V 2Q 3A 6Q ?
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Mathematics
. AnswerSi(§) Questionsonly |
. Date: 2021.04.08 Pass mark 50% Time allocated: ~ 03 Hrs
1. a) Evaluate the ve’llue of sinl®. (4 marks)
b) Prove that (8 marks)

i. tanx.sinx+cosx =secx

cosx l+sinx
ii. - =2secx
l+sinx coSx

¢) i. Express the function f(x) = J3sinx+cosx—1 in form of f(x)=asin(bx+c)+d.

(4 marks)
ii. Hence, sketch the graph of f(x) = V3sinx+cosx—1. (4 marks)
. =
2. a) Evaluate (243)° (6 marks)
b) Simplify (6 marks)
1 x 1
1+x7  14+x*°
c) Solve forx, 5(2*)-4"-4=0 (8 marks)




3. a) Evaluate log, 625

b) 1If log,,2 = p, express log,,, 5 in terms of p.

[(Iog5 ) - g{]ogsx)+5]

¢) The equation has x =545 exactly three real roots.

i Substituting logs x = q, express above equation in term of q

il. Hence, Determine the value of x.

4. a) A straight-line pass through the points A= (0, 5) and B= (3, 17).
i. Find the equation of the straight line.

(6 marks)
(6 marks)

(8 marks)

(10 marks)

ii. If BC is perpendicular to AB, Find equation of the straight-line BC.

b) The function is given by y = ]

(x=D(x+3)
i Find the coordinate of turning points. (2 marks)
ii. Find the coordinate of x and y intercepts. (2 marks)
" 1
iii. Hence, sketch y =——— graph. 6 marks
¥ -1 +3) grap ( )
5. a) Evaluate following limits. (6 marks)
Limit _« Limit % o3
: sin 2x = 3sinx —sin"x
A ii. e
x—0 X x—=0 X
b) Differentiate y = x” tan x with respect to x. (6 marks)
¢) Giventhat y = x — tan™1x, prove that i S8 Zx( - d—y)z =0 (8 marks)
y 'P dx? dx
6. a) Integrate with respect to x (8 marks)
i. f@2x®+ fz- - i + 1)dx ii. [ (3sinx — 5e* + cosec?x)dx
b) Determine the partial fractions of el S (6 marks)
(x+1)(x+3)
x-1
¢) Hence, Evaluate | ——— 6 marks)
) -[ (x+1)(x+3) ;

l‘--‘--------——



_—--------‘-

7. a) Solve the quadratic equation 3x>—2x-1=0.

b) Determine the nature of roots of quadratic equation mx’ —mx—n=0.

¢) Determine the range of value of k for which the quadratic equation
kx® +6(k —2)x +3(k +2) = 0 has real distinct roots.

12
8. In the binomial expansion of (x2 —%) , Find

a) the coefficient of x°
b) the term independent of x.

9. a) Divide x° +4x’ ~5x—8 by x+3

2-J§+2+J§
2+\/§ 2—\/§

b) Simplify

) If x=9+4+/5, find the value of V¥ ———.

g

(6 marks)
(8 marks)

(6 marks)

(10 marks)
(10 marks)

(6 marks)

(6 marks)

(8 marks)
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MID EXAMINATION(REPEAT) - QUESTION PAPER

APPLIED MECHANICS
Answer any 04 questions only
Total Marks - 100
g=10ms?
Date: 19/01/2020 Pass mark 50% Time allocated: 2.5 Hours
Define Speed and acceleration (2x 3= 6 marks)

A cyclistleaves home O and rides along a straight road with a constant acceleration.
After 10 seconds, he has reached point A with a speed 15m/s and he maintains this
speed for a further 20 seconds until he reaches B before retarding (decelerating)
uniformly to rest at C. The whole journey takes 45 seconds. Sketch the velocity- time
graph for the journey and find; (5 marks)

(a) His acceleration from O to A.

(b) His retardation (deceleration) from B to C.

(c) The total distance traveled from O to C.

(9 marks)

Sanali has just arrived at the airport and is dragging her suitcase to the luggage
check-in desk. She pulls on the strap with a force of 190 N at an angle of 35° to the
horizontal to displace it 45 m to the desk. Determine the work done by Sanali on the

suitcase. (5 marks)
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i.  Man through a ball at u ms? at angle 8 to horizontal .(gravitational acceleration
as g ms2 ).show that horizontal range of projectile (R ) is
u? sin26
= —
(Show your work out) (5 marks)

ii. A stone is thrown upward from the top of a building at an angle of 30° to the

horizontal and with an initial speed of 20.0 m/s. The point of release is 45.0 m
above the ground.

(a) How long does it take for the stone to hit the ground?

(b) Find the stone’s speed at impact.

(c) Find the horizontal range of the stone.

(12 marks)

iii.  Anaircraft is travelling along a runway at a velocity of 25m/s. It accelerates at a

rate of 4m/s? for a distance of 750m before taking off. Calculate its take-off speed.

(8 marks)

State Newton's second law of motion (3 marks)

"ee

l 3.5 mfs?

8.2kg

Mark all the force acting on the system
find the mass of car and tension of the string
(10 marks)

Resolve following forces into their rectilinear components

—

-



00002

(3 x 4 =12 marks)

4)
i.  Draw a graph to illustrate the variation of frictional force (F) with applied force.
Mention limiting frictional force, Static region and Kinetic region on the graph.
(7 marks)
ii. A cord running over a pulley
connects two objects. The coefficient of
static friction between the object and the i —
table is 0.3, The coefficient of dynamic . 27
friction is 0.24. If m; = 8.0 kg and mp =12 ;
kg Find, || =il
a.  Limiting frictional force. ;
b.  Acceleration of the system.
c.  Tension of the string. (6 % 3 =18 marks)
5)
i.  State conservation of linear momentum (5 marks)
ii.  Define types of collision (8 marks)

iii. AnSUV with mass 1.80 x 10° kg is traveling eastbound at 15.0 m/s, while a compact
car with mass 9.00 x 102kg is traveling westbound at 15.0 m/s. The cars collide head-
on, becoming entangled.

(a) Find the speed of the entangled cars after the collision.
(b) Find the change in the velocity of each car.
(c) Find the change in the kinetic energy of the system consisting of both cars.
(12 marks)
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2" SEMESTER EXAMINATION QUESTION PAPER
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»  This question paper consists of eight questions.
o Answer Any Six (06) Questions
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» Some helpful Data:

* Barrier potential across a ‘Si’ Diode — 0.7 V | across a “Ge” Diode 0.3V

* Resistor Colour Codes: Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -
7, Grey -8, White -9, Gold — 5%, Silver -10%, No Colour -20%

1. a) State Ohm’s law (4 marks)
b) i Draw schematic circuit diagrams for the voltage divider and the current divider with
two resistors.
ii. Express voltage and current of each resistor in voltage divider and current divider
circuits respectively. (6 marks)
c) Find the current in each resistor in the circuit shown in below. (10 marks)
100 02
—A— -
15 V e
100 20 0
2. a) Define resistance and resistivity. (8 marks)
b) Determine the nominal resistance values of these resistors, given their band colors, and
express the allowable tolerance in ohms. (6 marks)
i. Orange, Red, Red, Gold

ii. Red, Black, Green, Silver

¢) If 10 m of manganin wire, 0.14 cm in diameter has a resistance of 3.4 Q, find the specific

resistance of the material. (6 marks)
3. a) Draw schematic diagrams of npn and pnp transistors. (6 marks)
b) Describe the various methods used for transistor biasing. (6 marks)

¢) The amplifier circuit is shown in below, Find the operating point. Given that p = 50 and

Vee =0.7V. (8 marks)
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+ ‘2(.C= 12 \?
150 kQ R,
Iy
100 kQ < Ry,
4. a) What are the difference between intrinsic semiconductor and extrinsic semiconductor.

(6 marks)
b) Explain forward biasing and reverse biasing of diodes. (6 marks)

c) Assume that the diodes in the figure are ideal. Find the values of the labeled currents and

voltages (8 marks)
'é' »
3V 'SV
A
} _ v
1D ’l Dy
L

il
i
(¥ ]
L

@ (i)

5. a) Express Kirchhoff current and voltage laws. (6 marks)

b) Consider the DC circuit shown in below and note that the direction of the currents shown in

the figure are arbitrary. (14 marks)
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ooV 800V
, &L lwa WY 5 & a
5
0N
250 O 150 O
a T >

i. Find each branch current.
ii. What is the direction of the current through 250 Q resistor? (from b to ¢ or from c to b)

iii. Determine the potential difference of ‘ef’, with the appropriate sign.

6. a) Identify the terminals in the following op —amp. (8 marks)

[ii]

3
L
b) A non-inverting amplifier feedback resistance and input resistance are 4.7 kQ and 3 kQ
respectively. Determine V, and Lo, if v, = 0.1sin ¢ (12 marks)
47k0
A
k0

Ie *
Vin (5_- #a SV,
+

7. a) Draw electrical symbol of variable capacitor. (3 marks)

b) A two parallel capacitors of capacitance 2uF and SpF are connected in series with a 20V DC
supply. Calculate: (9 marks)
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{Ei} !’:1"‘9
W s

2uF
I
gl 7
S5uF
1
Cc2
20 Volts DC
. - E—
i The equivalent capacitance of the group
il. The total charge
iii. The charge on each capacitor.
c) Express two applications of capacitor, and explain one (8 marks)
8. a) Evaluate the equivalent resistance between A and B. (6 marks)
15
VWA
10 15
A —MW WA
203 15 =
15
B __AAp AAA
5
b) Using star delta transformation find equivalent resistance between a and b. (6 marks)

9 kil

¢) Find value of V and the current through 60 Q resistor. Given that the battery has internal

resistance of zero.

1

o , 00
AN—T—AW,
100 V= V 2 e0n
B

(8 marks)

.

.l
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2"P SEMESTER REPEAT EXAMINATION QUESTION PAPER
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. This question paper consists of six questions.
Answer Any SIX Questions
Date: 2020.0317 Pass mark 50% Time allocated: 03 Hrs

&0 = 8.85%102 CY/Nni?, py = 4ax10”7 H/m, me = 9.11x10~"kg, my = lamu =1.6726x10 kg,
e=1.6x10"7C

a. Write the lens formula specifying the sign convention. (6 marks)

b. Draw the ray diagram for an object in front of a convex lens
i.  When the object is placed at infinity
ii.  When the object is placed between the focus and mirror (6 marks)

c. An object 5§ mm high is placed I m from a convex lens with a focus of 0.5 m. find the
location, height, and orientation of the image? (8 marks)

a. Write down the laws of refractions. (4 marks)

b. What is the speed and wave length of red light (660 nm) in Cubic Zirconia? Assume the
index of refraction of Cubic Zirconia to be 2.176 and speed of light in free space to be
3.0<10° ms™. (6 marks)

c. The index of refraction of a Moissanite is 2.65. Find the speed of light in the Moissanite,
the angle of refraction in Moissanite if light is incident from water at an angle of 42 %, and
critical angle of incidence for Moissanite - water interface. (10 marks)

a. Describe the interference of light (4 marks)

b. A diffraction grating is rule with 150 lines per millimeter. The second order of a spectral
line is observed to diffracted at angle of 18 . What is the wavelength of the radiation?
(6 marks)
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. A grating having 200 lines per in millimeter produces spectra of mercury arc. The blue line
of the mercury spectrum has a wavelength of 486 nm . What is the angular separation
between the first-order blue line and the second-order blue line? (10 marks)

Write an expression for the force(F) acting on a charge(q) which is moving in a magnetic
field(B) with a velocity of V. Hence derive an expression for the radius of the path of the
electron (6 marks)

. Doubly charged Helium, He ?* ion (atomic mass of Helium 4 amu) is moving with speed
of 1.6x10 % m/s at right angles to a magnetic field 1.75 T.

i.  What is the force on the ion? (4 marks)
ii.  What is the centripetal acceleration of the ion? (6 marks)
iii.  What is the radius of the circle in which the ion moves? (4 marks)

The source of sound S is moving towards a stationary observer with a velocity 10 m/s. The
observer measures the frequency of the source as 71050 Hz. The velocity of sound in the
medium is 340 m/s.

i. What is the actual frequency of the source (6 marks)

ii. What will be the apparent frequency of the source when it is moving away from the
observer? (6 marks)

. A car, sounding a horn producing a note of 400 Hz, approaches and the passes a stationary
observer O at a steady speed of 60 km/h calculate the change in frequency of the note heard
by O. speed of sound in air = 340 m/s. (8 marks)

State the Biot-Sarvart law (4 marks)

. Write an expression for the magnetic flux density (B) at the center of a current (I) carrying
circular loops whose radius is R and number of turns is V (4 marks)

Two current carrying circular loops whose radius are 14 mm (loop 1) and 21 mm (loop
2)with 400 and 200 terns bear a current of 300 mA and 100 mA in opposite directions.
Determine

i.  The flux density at the center of the circular loops (6 marks)

ii.  The current in the loop 2 which produces the flux density at the center is zero
(6 marks)
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a. States the Amperes’ law. (4 marks)

b. Write an expression for the magnetic field produced by an infinitely long current carrying
conductor. (4 marks)

c. Two long parallel wires separated by distance 50 mm. There is current of 10 mA in wire 1
and a current of 100 mA in wire 2 in opposite directions.

i.  Find the total magnetic field at the point which is on the line joining the wire and
10 mm from wire 1 and 15 mm from wire 2. (6 marks)

ii.  Find the force acting on each wire per unit length (6 marks)

a. Describe the Fleming’s right hand rule and write an expression for the force (F) on a
current (I) carrying conducting rod (L) in a magnetic field (B) (4 marks)

b. A metal rod makes contact with a partial circuit and completes the circuit. The circuit area
is perpendicular to a magnetic field, B with 0.45 T. If the resistance of the total circuit is
0.45 Q). Estimate the followings

X c -
B
b d 4 b 4
i.  The induced EMF (4 marks)
ii.  The current pass through the circuit (6 marks)
iii.  The force is required to move the rod with a constant speed of v = § m/s.
(6 marks)
a. States the Lens’s law and Faraday’s law in electromagnetic induction (6 marks)

b. A shunt wound generator has an armature resistance of 0.24 () and the field coils have a
resistance of 120 (). Its terminal potential difference is 440 V when a current of 204 is
delivered to an external circuit. Determine

i.  The current in the field coils (2 marks)
ii.  The armature current (4 marks)
iii.  The power lost in the field windings and armature windings (4 marks)

iv.  The induced emf (4 marks)
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2"” SEMESTER REPEAT EXAMINATION QUESTION PAPER

Mathematics
o This question paper consists of Nine questions.
o Answer Any Six(06) Questions
Date: 2020.03.16 Pass mark 50% Time allocated: ~ 03 Hrs
1. a) Differentiate with respect to x, y = (4x —3)(x? + 1) (4 marks)
2.
b) Differentiate with respect to x,y = % (6 marks)
c) Evaluate (10 marks)
; x5+32
' x——2 X+2
i Y
va x5+2
11. 1m
x—>-32x+32
2. a) Sketch the curve y = x? — 4. (5*4 =20 marks)
b) Write down the co-ordinates of the points where the curve crosses the x axis.
¢) Differentiate y = x? — 4 with respect to x.
d) Find the Gradients of the curve where the points it crosses the x axis.
3. a) Sketch the curve y = x? — 6x. (5*4 = 20 marks)
b) Show that the point (3, -9) lies on the curve y = x? — 6x
¢) Find the Gradient of the curve at the point (3, -9)
d) Find the equation of the Tangent to the curve y = x? — 6x at the point (3, —9).
4. a) Differentiate the curve y = 2x? + 5x — 12 with respect to x. (5*4 = 20 marks)

b) Find the Gradient of the curve at the point (1, -5).
c¢) Find the equation of the Tangent of the curve at the point (1, =5).
d) Find the equation of the Normal of the curve at the point (1, -5).



5. Integrate with respect to x (5*4 = 20 marks)
a) [(6x?—4x+8) dx b) J'(Bx% —e 3% 4 i) dx
Vx
¢) J,(2—x) dx d) [# Cotx dx
6
6. Integrate with respect to x | (5*4 = 20 marks)
a) fiﬁ_:z—xzté dx b) [(3cosx — 5sec? x) dx
c) f_iz(x —x"?)dx d) fol(e" —2)%dx
7. a) Simplify (8 marks)
1 1 1
. 32x81 % e, 2HX20
Q) —=— (i) —¥——=
373x30 16 4 X 42
b) Solve (12 marks)
(i) log,8 =3 (i) 22%*-6x2*+8=0
8. a) Simplify (8 marks)
i. (3x — 5y)(5x + 3y) ii. (2vx—3)(3-2vx)
b) Express the following expression in form of avb +c (12 marks)
2 w 22
: V3-1 T
9. Show that
a) 1+sinx cos-x _ 2 B sk
CosXx 1+ sinx COosXx
b) 2sinxcosx—cosx = Cobx 5 marks)

1-sin x—cosZx+sin?x
¢) (secx—cosx)(cosecx—sinx)(tanx —cotx) = 1 (5 marks)

1+tan?x
1+cot2x

d) = tan‘x (5 marks)

b‘ﬁ----------



LJbVGrU

00002

CINEC
CAMPUS

CINEC CAMPUS
Faculty of Marine Engineering
Department of Marine Engineering
EDUCATION ¢ TRAINING COURSE: ENGINEER OFFICER CADET FOUNDATION TRAINING COURSE
COURSE CODE: ED 0340

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

2"" SEMESTER REPEAT EXAMINATION QUESTION PAPER
ELECTRONICS

This question paper consists of six questions.

o Answer Any Six (06) Questions

Date: 2020.03.16 Pass mark 50% Time allocated: 03 Hrs

» Some helpful Data:

* Permittivity of free air/ vacuum ( €0) — 8.854 X 1072 F/m

* Charge of electron — 1.602 x 10'°C

Barrier potential across a ‘Si’ Diode—0.7 V | across a “Ge” Diode 0.3V

* Resistor Colour Codes:

Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -7, Grey -8, White -9, Gold
— 5%, Silver -10%, No Colour -20%

1. :8)
b)
c)
2. a)
b)

Define resistance and resistivity. (8 marks)
Determine the nominal resistance values of these resistors, given their band colors, and
express the allowable tolerance in ohms. (6 marks)

i. Orange, Red, Red, Gold
ii. Red, Black, Green, Silver

If 10 m of manganin wire, 0.13 cm in diameter has a resistance of 3.4 Q, Find the specific
resistance of the material. (6 marks)

Draw schematic circuit diagrams for the voltage divider and the current divider. (6 marks)

Find the current in various resistors in the circuit shown in below. (12 marks)
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100 02
——AWW— >
13V ==
10 Q 200
3. a) Evaluate the equivalent resistance between A and B. (6 marks)
15
VWA
10 15
A —AM VWA
203 15 é %
15
B —ww MA
5
b) Using star delta transformation find equivalent resistance between a and b. (6 marks)

9kl 9k

¢) Find value of V and the current through 60 € resistor. Given that the battery has internal

resistance of zero. (8 marks)
o , o0
100 V= V 2600 —:I-E- 0V
- J
4. a) Draw schematic diagrams of npn and pnp transistors. (6 marks)
b) Describe the various methods used for transistor biasing. (6 marks)
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¢) The amplifier circuit is shown in below, Find the operating point. Given that f = 50 and
Vie =0.7V. (8 marks)

150 k2 3 R,

100kQ Z Ry

5. a) What are the difference between intrinsic semiconductor and extrinsic semiconductor.

(6 marks)
b) Explain forward biasing and reverse biasing of diodes. (6 marks)
¢) Assume that the diodes in the figure are ideal. Find the values of the labeled currents and
voltages (8 marks)
+
‘o L3V
A
5 kil 10 k01
} v
il D, V3 D
= ' -5V
@ ()




6. a) Express Kirchhoff current and voltage laws. (6 marks)

b) Consider the DC circuit shown in below and note that the direction of the currents shown in

the figure are arbitrary. (14 marks)
00V f00V
, looa 5 b b
I L 2
oy :
250 0 1500
d T e
: |

i. Find each branch current.
ii. What is the direction of the current through 250 Q resistor? (from b to ¢ or from ¢ to b)

iii. Determine the potential difference of ‘ef”’, with the appropriate sign.

7. a) Identify the terminals in the following op — amp. (6 marks)

[i]
= e
Ecees)

b) A non-inverting amplifier feedback resistance and input resistance are 4.7 kQ and 3 kQ
respectively. Determine V, and Lo, if v,, = 0.1sin ot
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8. a) Draw electrical symbol of variable capacitor.

+

I,
b ” © @
L

Calculate:
2uF
| |
LY
SuF
1
C2
20 Volts DC
+ -
e &
i. The equivalent capacitance of the group
ii. The total charge
iii. The charge on each capacitor.

+
A

—
-

(\11'" NN
JUUUZL

b) A two parallel capacitors of capacitance 2uF and SpF are connected in series with a 20V DC supply.
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2"° SEMESTER REPEAT EXAMINATION — QUESTION PAPER
INDUSTRIAL CHEMISTRY

e Answer ANY 5 questions only

o Formulae and all intermediate steps taken in reaching your answer should be clearly shown
o Total Marks : 100

Date: 2020.03.15 Pass mark 50% Time allocated: 03 Hours
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Avogadro Constant (Na) = 6.022 x 1023 mol-1
H-1.0,He-4.0,Li-6.9,Be-9.0,8B-10.8,C-12.0,N-14.0,0-16.0, F—18.9, Ne — 20.2, Na — 23.0, Mg — 24.3, Al
—27.0,5i-28.1,P-31.0,5-32.1, CI - 35.5, Ar—40.0, K- 39.1, Ca —40.1, Ag- 108.0, Cu - 63.5, Fe = 56.0, Co —58.9,
Zn =65.4, Ag=107.9,5n =117.8

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

a) Write down the correct chemical formula

i) Ethanal

ii) Ammonia

iii) Carbon dioxide
iv) Benzene

(1x4= 04 marks)

b) Name the three particles of the atom; and their respective charges. (6 marks)
c) Define the term

i)  Atomic number

ii)  Viscosity

iii) Homogeneous mixture
iv) lonic bond

v) Alloy (2x5= 10 marks)

2)

a) How many moles of Cu are there in 103.8 g of Cu? (03 marks)
b) Methane (CHa) is the principal component of natural gas. How many moles of CH4 are
present in 6.07 g of CHs?

(05 marks)




¢) When 5.00 g of FeCls - xH20 are heated, 2.00 g of H;0 are driven off. Find the chemical
formula and the name of the hydrate. (06 marks)

d) What are the empirical formulas of the compounds with the following compositions? (a)

2.1 percent H, 65.3 percent O, 32.6 percent S, (b) 20.2 percent Al, 79.8 percent Cl

(06 marks)
3)
a) Define the p" and p°" and express their equations. (04 marks)
b) Briefly explain the terms of Acidic solution and Basic solution at 25° C
(kw =1 x 104 mol?dm).
(04 marks)
¢) Indicate whether solutions with each of the following ion concentrations are neutral,
acidic, or basic: (show your work out)
[H+]=5x10%M
[OH-]=1x107 M
[OH-]=4x103 M
(08 marks)
d) Write down the solubility product expression (Ksp) and these solutions
i) CaSOa4
ii) Cas(PQa)2
(04 marks)
4)
a) Agt+e-=>Ag—>» E°=0.80V
Mg +2e->Mg E=-2.37V
Using above Standard Reduction Potentials,
i) Give the anode and cathode half-reactions. (06 marks)
ii) Write the overall equation for the chemical reaction. (04 marks)
iii) Represent the cell using standard notation. (04 marks)
iv) Calculate the cell potential (e.m.f.) of the electrochemical cell. (03 marks)
b) What are the standard for temperature, Concentration and pressure? (03 marks)
2
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5)

6)

7)

a)
b)
c)

d)

a)
b)

c)

d)

e)

Explain the meaning of corrosion with examples.
Explain the physical nature of corrosion product?
Explain how nature of medium influencing corrosion?
Explain why rusting occurs so rapidly in salt water?

Write two corrosion control method and explain it.

How does Petroleum form?

What is the composition of crude oil?
Write four function of lubricants.

What are the three types of lubricants?

Write a short note about fluid film lubrication.

Categorized polymers according to its structural arrangement.

Explain how polymer structure determines its characteristics.

Teflon is a useful polymer. (CH2CH;)

i.  Write its monomer structure
ii.  Polymer structure
iii.  Give two Uses and applications

Mention 4 general properties of metals

What are the Raw materials of extraction of Iron?

{._\: f’.‘ ’h‘; {ﬁ‘% ~
UUUUZ

(04 marks)
(04 marks)
(04 marks)
(04 marks)
(04 marks)

(5 x 4= 20 marks)

(04 marks)

(04 marks)

(04 marks)
(04 marks)

(04 marks)
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2" SEMESTER REPEAT EXAMINATION QUESTION PAPER

Engineering Drawing
e Answer All Questions
Date: 2020.0315 Pass mark 50% Time allocated: 03 Hrs
Marking System
(1) Q1
a. Frontelevation from A 30 Marks
b. End elevation from B 25 Marks
c. Plan view 25 Marks
(2) Dimensioning 10 Marks
(3) Titles and Lettering 05 Marks
(4) Boundaries, Lines, and overall neatness 05 Marks

Q1.  Using first angle orthographic projection, draw the SHAFT END SUPPORT as per
the given detail in full scale and fully dimension the drawing. Following views are
required;

I.  Frontelevation from A
II.  End elevation from B

III. Plan view

*assume any missing dimensions




Q1

All dimensions are in millimeters

&--_-------_-_
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1. Write short notes on following part and component of a ship.
a) Navigation lights
b) Double bottom tank.
c) Water tight Bulk head.
d) Emergency escape
e) Anchor Locker
) Watertight doors

g) Cofferdam

h) Propeller

(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)

(2 marks)

2. Explain following shipping terms with suitable sketches where necessary.

a) Trim
b) List
c) Pitching

d) Rolling

e) Anchoring.

(4 marks)
(4 marks)
(4 marks)
(4 marks)

(4 marks)
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3. Make a list of safety gears which should be worn when performing following jobs.

a) Painting bridge front (4 marks)
b) Changing bulbs in the Christmas tree. (4 marks)
¢) Performing a welding work on main deck (4 marks)
d) Removing cylinder head of main engine (4 marks)
¢) Entering double bottom tank. (4 marks)

4. Explain the meaning of following abbreviation (a shortened form of a word)
Example: OT = over time
a) IMO, ETA, ETD, SOLAS, MARPOL, LSA, FFA, ROB, SOPEP, EEBD
(10 marks)

b) Name 5 FFA items and 5 LSA items. (10 marks)

5. With an aid of a suitable sketch show following principle parts of a ship.

Keel, Propeller, Rudder, Hull, Bow thruster, Main deck, Double bottom tank,
After peak tank, Fore peak tank, Life boat, Cargo hold, Navigation bridge,
Navigation lights, Main mast, Windless, Anchor, Anchor locker, Cargo crane
Accommodation ladder, Poop deck, Monkey island, Engine room, Port hole,
Hatch cover, Funnel. (20 marks)

bl
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Gravitational acceleration, g = 9.81 m/s?

1L

a) Define acceleration and velocity ( 4 marks)

b) A cyclist leaves home O and rides along a straight road with a constant acceleration. After 10

seconds he has reached point A with a speed 15m/s and he maintains this speed for a further 20

seconds until he reaches B before retarding (decelerating) uniformly to rest at C. The whole journey

takes 45 seconds. Sketch the velocity- time graph for the journey and find; (4 marks)

iii.

His acceleration from O to A.
His retardation (deceleration) from B to C.

The total distance traveled from O to C. (3%4=12 marks)

a) A 0.2 kg ball moves in a circle that is 3.0 m in radius at a speed of 25.0 m/s. Calculate,

iii.

Angular velocity

Period of time

Frequency

Its centripetal acceleration.

The centripetal force on the ball. (3 X4 =12 marks)

b) A disk of moment of inertia 5x10* kgm? is rotating freely about axis O through its center at 40 rad/s.

Calculate the angular velocity if some wax (W) of mass 0.02kg is dropped on the disk 0.08m from its

axis. (8 marks)



3.
a) Write the Newton’s second law of motion.
(4 marks)
b) A cord running over a pulley connects two objects. The coefficient of static friction between the
object and the table is 0.3, The coefficient of dynamic friction is 0.25. If m1=5.0 kg and m2 =7 kg
Find,
ma BN
A - }”‘:‘,‘/)
— ”‘\%
g |
]
i m, i
a. Limiting frictional force.
b. Acceleration of the system.
Tension of the string. (16 marks)
c) A person lifts a 50 kg bucket from a well and does 4.9 x10° J of work. How deep is the well?
(4 marks)
4,
a) Determine the total moment about point A
40N
(10 marks)
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)

A. A weight of 200 N is supported by two strings as shown in the figure below. Find the tension of

each string?

SO
60°

30°

200 N (10 marks)

a) Determine equlibrium state of these cones.

(b) (c)

(a)

(2 x3 =06 marks)

b) The diameter of a uniform circular plate width is 56 cm. the diameter of 42 cm circular part has

removed out from the plate as shown in the figure. Find the center of gravity of new object?

(14 marks)




b)

State Archimedes’ principle and law of floatation. (8 marks)

An iceberg of relative density 0.92 floats in sea water of relative density 1.024 with 10615 m?
immersed. (Density of fresh water = 1000 kgm'3)

Find weight of sea water displaced?

Find the mass of ice berg?

Find the total volume of the iceberg

Hence determine the fraction of the iceberg below the water-line.

(4 x3 =12 marks)

State Bernoulli’s Principle (8 marks)
The Venturi tube shown in the figure has a restriction in the cross section, so the speed of the air
flow at point “2” is 15 m/s, while the speed at point “1” is 10 m/s. Calculate the difference in the
level of water in the U-tube under these conditions. [Take the density of air=1.29kg/m?and

mercury=13500 kg/m?3]

(12 marks)

mercury

[—----------,
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Physics
. This question paper consists of eight questions.
. Answer Any SIX Questions
Date: 2020.02.16 Pass mark 50% Time allocated: 03 Hrs

g9 = 8.85x10°2 CY/Nm?, po = 4nx107 H/m, m. = 9.11x1037kg, mp, = lamu =1.6726x10 kg,
e=16x10"°C

a. Describe the Simple Harmonic Motion (4 marks)

b. A certain load hangs from a helical spring. The load is pulled down 40 mm from its
equilibrium position and then released from rest. The frequency of oscillation is 5 Hz.

i.  Determine the angular frequency and the magnitude of the acceleration at the instant
it is released from reset. (6 marks)

ii.  Write down the general expression for displacement, speed and acceleration of the
motion. (6 marks)

iii.  Sketch a graph of the acceleration of the mass against time during the first 0.4 s of its
motion (4 marks)

a. Sketch graphs for the variation of kinetic energy, potential energy and total energy with
displacement of a simple pendulum (6 marks)

b. Write an expression for the periodic time of simple harmonic motion of a simple pendulum
(4 marks)

c. A simple pendulum which has 0.05 kg of bob and string with 1.2 m length oscillates. The
amplitude of the motion is .02 m. Calculate

i.  Periodic time of the oscillation (4 marks)
ii.  The speed at the center of oscillation (3 marks)
iii.  The speed of the bob at 0.01 m away from the center of oscillation (3 marks)
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&
a. Write down an expression for the speed of sound in solids (2 marks)
b. Find the speed of sound in stainless steel core. Hint: density of iron and modulus of
elasticity are 7.56 g/cn’and 174 GPa. (4 marks)
c. Write an expression for the speed of a wave appear in stretched wire (2 marks)
d. A stainless steel wire of 90 cm length and 30 g is stretched under 45 N of tension. Find the
speed of wave in the wire, the fundamental frequency, first and second overtones.
(12 marks)
4.

a. Write expressions for the frequencies of fundamental and of the first two overtones
produced in an open organ pipe (4 marks)

b. An organ pipe 0.84 m long is opened at both ends. If the velocity of sound is 340 m/s, what
are the frequencies of the fundamental and of the first two overtones? (8 marks)

c. Two opened organ pipes, one 1.4 m and 1.45 m in length, are sounded simultaneously. How
many beats per second will be produced between the fundamental tones if the velocity of
sound is 340 m/s? (8 marks)

5. A sound-progressive wave in air is represented by the equation

P(x,t) = 0.73 Sin(784nt — 0.73397x)

Where P is the pressure in Pascals, t is in seconds and x is the distance from a fixed origin O in
metres (m). Determine

a. The amplitude (4 marks)
b. The frequency of the wave (4 marks)
c. Its wave length (4 marks)
d. Its speed (4 marks)
e. The audible pressure of the wave whenx=5mand t=2s. (4 marks)

6. A standing wave appear on a Nylon thread is given by
y(x,t) = 10 Cos(4nx)Sin(512nt)

Where y is the displacement in millimeters, t in seconds and x is in meters. Determine

a. Amplitude of the string (2 marks)
b. The frequency of the standing wave (4 marks)
c. The wave length (4 marks)
d. The speed of the wave (4 marks)
e. The tension of the string if the density 0.0090 g/cm (6 marks)

]
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. Define pitch, loudness, quality, intensity (8 marks)

. Write an expression for the sound level change using Intensity or power of source relative

to the threshold of hearing (4 marks)

. A rock band gives rise to an average sound level of 105 dB at a distance of 20 m from the

center of the band. As an approximation, assume that the band radiates sound equally into
a hemisphere. What is the sound power output of the band (threshold of hearing = 10 "'
W/m?) (8 marks)

. Describe the occurrence of beats of two sound source with closer frequencies (3 marks)
. Write down the beat formula for two tuning-forks of slightly different frequencies of f; and

/> are sounded together. (3 marks)
A tuning fork of frequency 312 Hz is sounded with a fork of unknown frequency f Hz, 4
beats per second are heard. When a little plasticine is added to the prongs of the fork, the
beats decrease in number. Find the value of fand briefly state your answer

(6 marks)

. At a distance 20 m from a small loudspeaker, the amplitude of the sound heard is 0.012

mm. find the amplitude at a distance 30 m from the loudspeaker (8 marks)
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£0=8.85x10°12 C¥/Nn?, o = 4nx107 H/m, me = 9.11x10-3'kg, mp = lamu =1.6726x10*"kg,
e=1.6x10""C

a. Write the mirror formula specifying the sign convention. (6 marks)

b. Draw the ray diagram for an object in front of a concave mirror
i.  When the object is placed at infinity
ii.  When the object is placed between the focus and mirror (6 marks)

c. An object 10 mm high is placed 2 m from a concave lens with a focus of 0.1 m. find the
location, height, and orientation of the image? (8 marks)

a. Write down the laws of refractions. (4 marks)

b. What is the speed of light in Cubic Zirconia? Assume the index of refraction of Cubic
Zirconia to be 2.176 and speed of light in free space to be 3.0%10° ms™.
(4 marks)

c. The index of refraction of a Moissanite is 2.65. Find the speed of light in the Moissanite,
the angle of refraction in Moissanite if light is incident from water at an angle of 45 ?, and
critical angle of incidence for Moissanite - water interface. (12 marks)

a. Describe the interference of light and their application (4 marks)

b. A diffraction grating is rule with 300 lines per millimeter. The first order of a spectral line
is observed to diffracted at angle of 10 ?. What is the wavelength of the radiation?
(6 marks)
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A grating having 200 lines per in millimeter produces spectra of mercury arc. The green

line of the mercury spectrum has a wavelength of 5461 A. What is the angular separation

between the first-order green line and the second-order green line? (10 marks)
1A=10""m

Write an expression for the force(F) acting on a charge(q) which is moving in a magnetic
field(B) with a velocity of V. Hence derive an expression for the radius of the path of the
electron (6 marks)

. Singly charge Helium, He /* ion (atomic mass of Helium 4 amu) is moving with speed of
8x10 % mv/s at right angles to a magnetic field 0.25 T.

i.  What is the force on the ion? (4 marks)
ii.  What is the centripetal acceleration of the ion? (6 marks)
iii.  What is the radius of the circle in which the ion moves? (4 marks)

The source of sound 8§ is moving away with a velocity 10 m/s from a stationary observer.

The observer measures the frequency of the source as 1000 Hz. The velocity of sound in
the medium is 340 m/s.

i. What is the actual frequency of the source (6 marks)

ii. What will be the apparent frequency of the source when it is moving towards the
observer? (6 marks)

. A car, sounding a horn producing a note of 400 Hz, approaches and the passes a stationary
observer O at a steady speed of 60 km/h calculate the change in wave length of the note
heard by O. speed of sound in air = 340 m/s. (8 marks)

State the Biot-Sarvart law (4 marks)

. Write an expression for the magnetic flux density (B) at the center of a current (I) carrying
circular loops whose radius is R and number of turns is N (4 marks)

Two current carrying circular loops whose radius are 10 mm (loop 1) and 16 mm (loop
2)with 400 and 200 terns bear a current of 300 mA for each in opposite directions.
Determine

i.  The flux density at the center of the circular loops (6 marks)

ii.  The current in the loop 2 which produces the flux density at the center is zero
(6 marks)
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a. States the Amperes’ law. (4 marks)

b. Write an expression for the magnetic field produced by an infinitely long current carrying
conductor. (4 marks)

c. Two long parallel wires separated by distance 50 mm. There is current of 10 mA in wire 1
and a current of 7100 mA in wire 2 in opposite directions.

i.  Find the total magnetic field at the point which is on the line joining the wire and
10 mm from wire 1 and 15 mm from wire 2. (6 marks)

ii.  Find the force acting on each wire per unit length (6 marks)

a. Describe the Fleming’s right hand rule and write an expression for the force (F) on a
current (I) carrying conducting rod (L) in a magnetic field (B) (4 marks)

b. A metal rod makes contact with a partial circuit and completes the circuit. The circuit area
is perpendicular to a magnetic field, B with 0.45 T. If the resistance of the total circuit is
0.45 €. Estimate the followings

"

B
,' d \ o "‘_('
i.  The induced EMF (4 marks)
ii.  The current pass through the circuit (6 marks)
iii.  The force is required to move the rod with a constant speed of v = § mv/s.
(6 marks)
a. States the Lens’s law and Faraday’s law in electromagnetic induction (6 marks)

b. A shunt wound generator has an armature resistance of 0.24 () and the field coils have a
resistance of 120 €. Its terminal potential difference is 440 V when a current of 204 is
delivered to an external circuit. Determine

i.  The current in the field coils (2 marks)
ii.  The armature current (4 marks)
iii.  The power lost in the field windings and armature windings (4 marks)
iv.  The induced emf (4 marks)
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56.0, Co - 58.9, Zn = 65.4, Ag =107.9, Sn = 117

1)
a) Write down the correct chemical formula

i) Ozone
ii) ethanol

iii) Potassium permanganate
iv) Iron (ii) oxide
v) Carbon dioxide

vi) Ammonia
vii)Butane

b) Draw the electron structure for
iy P
ii) Nz
iii) Mg
iv) NaCl

|
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H-1.0,He-40, Li- 6.9, Be-9.0,B-10.8, C-120,N-14.0, 0 -16.0, F - 18.9, Ne - 20.2, Na - 23.0, Mg -
243, A1-27.0,5i-28.1,P-31.0,5-321,Cl - 355, Ar - 40.0, K - 39.0, Ca - 40.1, Ag- 108.0, Cu - 63.5, Fe -

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

(1x6= 6 marks)

(2x4= 8 marks)
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Identify the Following Elements.

i) An element having atomic number 16.

ii) An element having 11 protons in its nucleus.

iii) An element having mass number 27 and 14 neutrons.
iv) An element denoted as 33

v) An element having 18 electrons and -2 charge (1x5= 5 marks)
Give one example for followings

i) Alloy

ii) Metalloid

iii) Heterogeneous Mixture

iv) Metal

v) Covalent bonds

vi) Chemical compound (1x6= 6 marks)

a) Define these terms,

Acid base reaction
Metallic bond
Homogeneous Mixture
Atomic numbers

Ionic Bond

diprotic acid (3%6=18 marks)

mo AN o

b) Balance Following equation

CeHs+ Oy ——— » CO; + HO

CH:CHCH;OH + Oy——> CO; + H:0 (7 marks)

a) How many moles of Ca are there in 31.27 g of Ca? (4 marks)
b) How many atoms are present in 3.28 g of copper (Cu)? (5 marks)

c) Calculate the percent composition by mass of each of the elements in sulfuric acid

(H2S0,). (2x3= 6 marks)

d) What is the empirical formula of the compound with the following composition,

2.1 percent H, 65.3 percent O, 32.6 percent S (10 marks)
2
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a) Whatis Atomic Mass Unit (amu) (5 marks)

b)

b)

d)

Peroxyacylnitrate (PAN) is one of the components of smog. It is a compound of C, H, N, and
O. Determine the percent composition of oxygen and the empirical formula from the following

percent composition by mass: 19.8 percent C, 2.50 percent H, 11.6 percent N. What is its
molecular formula given that its molar mass is about 120 g?

(10 marks)

When 5.00 g of FeCls - xH20 are heated, 2.00 g of H>O are driven off. Find the chemical
formula and the name of the hydrate.

(10 marks)

How do you identify an acidic or basic solution by using litmus papers?

(4 marks)

Calculate the pH of
i) 0.05 moldm-3 HNO;3 solution (3 marks)
ii) 0.015 moldm-=2 NaOH solution at 25°C. (3 marks)

Lactic acid (CHsCH(OH)COOH) has one acidic hydrogen. A 0.10 M solution of lactic

acid has a pH of 2.44. Calculate Ka. (9 marks)
Note: we assume, unless stated otherwise, that the temperature is 25 °C
Indicate whether solutions with each of the following ion concentrations are neutral,
acidic, or basic: (show your work out)
i. [H+t]=2x10°M
ii. [OH-]=1x10"M
ili. [OH-]=4x101M (6 marks)




‘——---------.-

00002

Colombo International Nautical and Engineering College
CINEC CAMPUS
Faculty of Marine Engineering
Department of Marine Engineering
EDUCATION ¢ TRAINING COURSE: ENGINEER OFFICER CADET FOUNDATION TRAINING COURSE
Course CODE: ED 0340

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

I SEMESTER REPEAT EXAMINATION QUESTION PAPER
Mathematics

®  This question paper consists of Nine questions.
 Answer All Six(06) Questions

Date: 2020.01.20 Pass mark 50% Time allocated: 03 Hrs

1. a) Differentiate with respectto x, y = (4x — 3)(x? + 1) (4 marks)

3x2-2
x3+41

b) Differentiate with respect to x,y = (6 marks)

¢) Evaluate (10 marks)

x5432
x—-2 x+2

L

1
x5+2
x——32x+32

ii.

2. a) Sketch the curve y = x? — 4, (5*%4 = 20 marks)
b) Write down the co-ordinates of the points where the curve crosses the x axis.
¢) Differentiate y = x? — 4 with respect to x.
d) Find the Gradients of the curve where the points it crosses the x axis.

3. a) Sketchthe curve y = x? — 6x. (5*4 =20 marks)
b) Show that the point (3, -9) lies on the curve y = x2 — 6x
¢) Find the Gradient of the curve at the point (3, -9)
d) Find the equation of the Tangent to the curve y = x? — 6x at the point (3,—9).

4. a) Differentiate the curve y = 2x2 + 5x — 12 with respect to x. (5*4 = 20 marks)
b) Find the Gradient of the curve at the point (1, -5).
c) Find the equation of the Tangent of the curve at the point (1,—=5).
d) Find the equation of the Normal of the curve at the point (1, -5).



5. Integrate with respect to x (5*4 =20 marks) l
a) [(6x% - 4x +8) dx b) J(3xi-e ¥ +L)dx I
Vx
¢) f, (2—x)dx d) [% Cotx dx l
6. Integrate with respect to x (5*4 =20 marks) l
a) fixa-:zﬂ dx b) [(3cosx — 5sec?x) dx l
c) f_lz(x —x %) d% d) fol(e" —2)%dx |
7. a) Simplify (08 marks)
(i) 3%—: 81":' (ii) 2_%: 2°l l
373x30 16 4 x 42
b) Solve (12 marks) l
(i) logy8 =3 (i) 2% —-6+2*+8=0
8. a) Simplify (08 marks) l
i. (3x — 5y)(5x + 3y) i. (2vx-3)(3-2vx)
b) Express the following expression in form of avb +¢ (12 marks) l
. 2 e 27
& vi-1 - 2+/5
9. Show that '
&) 1+sinx cos.x = 2 (05 marks) .
cosx 1+sinx cosx
2sinxcosx—cosx I
) 1-sin x—cos2x+sin2x i (S ces)
c) (sec x — cos x)(cosec x — sinx)(tanx — cotx) = 1 (05 marks) l
1+tan®x _ 2 l
d) Trcoriz = tan‘x (05 marks)
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» Some helpful Data:

* Permittivity of free air/ vacuum (go) — 8.854x107** F/m

Barrier potential across a ‘Si’ Diode — 0.7 V | across a “Ge” Diode 0.3 V

* Resistor Colour Codes:

Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -7, Grey -8, White -9,
Gold — 5%, Silver -10%, No Colour -20%

1

a)
b)
¢)

d)

b)

What are the SI unit of resistance and resistivity. (4 marks)
What are the factors affecting the resistance of an electrical conductor? (4 marks)
Determine the nominal resistance values of these resistors, given their band colors, and

express the allowable tolerance in ohms. (6 marks)

1. Blue, Red, Yellow, Gold

ii. Orange, Black, Green, Silver

Determine the colour code following resistances. (6 marks)

i 74Q+10% ii. 10kQ 5%

If resistors R1 and Rz and R; are (i) in series and (ii) in parallel. Write the formula for

the equivalent resistance of each network. (4 marks)

Find the equivalent resistance between point a and b. (8 marks)
Page1of5
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a o—AAA,
2kQ 6 kQ k0
6 kQ) 6 k() 6 kO
10 k2
b o—AAN .

¢) i Calculate equivalent resistance of following resistor network, if current drown from
the battery is 2A. (5 marks)
ii. Hence, find the value of resistance R. (3 marks)
20
A Y
A RQ D 40
AN : AN
T
AN .
24}
|
3. a) What is the SI unit of capacitance (4 marks)

b) Three capacitors of capacitance 1uF,3uF and SuF are connected in series to a 200V

supply. Find the total capacitance and charge on each capacitor. (6 marks)

c)

i

ii.

Calculate the capacitance of two metal plates of area 40m? separated by a dielectric 3mm
thick and of relative permittivity 12. (4 marks)
In the circuit shown in below, total charge is 750 puC. Determine the values of V1, V and

Cy.

(6 marks)

Page 2 of 5
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C1=15 pF
||
||
€ Vi >
Ca=8uF
€«—V2= 20V —>

\'4 >

A

4. a) What are the properties of an ideal op amp?
b) Draw schematic diagram of summing amplifier.
c¢) For the circuit in below determine the value of v .i,.1,,v .1, and 1,.

d)

5. a)
b)

—

i2 100k
o AN
i 10kQ
hA'A s
p’j —— -
62 1. @ 1,
L5V = 10k 2V,

4 -

Hence, find the voltage gain.

Draw schematic diagrams of npn and pnp transistors.
Describe the various methods used for transistor biasing.

00001

(3 marks)
(6 marks)

(9 marks)

(2 marks)

(6 marks)
(6 marks)

Following circuit shows the voltage divider bias method. Draw the load line and determine

the operating point. Assume Vg = 0.7V.

(8 marks)

Page 3 of 5
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12kQ

6 kQ2
6. a) Describe formation of diode from pure silicon crystal to P-N junction diode. (6 marks)
b) Draw schematic diagrams of the full wave and half wave rectifier circuits. (6 marks)

¢) Assume that the diodes in the figure are ideal. Find the values of the labeled currents and

voltages. (8 marks)

+5V +5V

10 kn 10 k{2
! vV
i |
-5V -5V
() (i)

7. a) Express Kirchhoff current and voltage laws. (6 marks)

b) Consider the DC circuit shown in below and note that the direction of the currents shown in

the figure are arbitrary. (14 marks)

Page 4 of 5
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250 0 150 2

d ——

i. Find each branch current.
ii. What is the direction of the current through 250 Q resistor? (from b to ¢ or from c to b)
iii. Determine the potential difference Ve — V{, with the appropriate sign.

8. a) What are the ST units of following electric quantities? (6 marks)

i. Electric power ii. Current iii. Voltage

b) Calculate the resistance of 915 m length of wire having a uniform cross sectional area of 0.77 cm’ if

the wire is made of copper having a resistivity of 1.7x10™° Qcm. (8 marks)

¢) Calculate power consumption of above resistor if SA current flows through it. (6 marks)

Page 5 of 5
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FINAL EXAMINATION QUESTION PAPER

Engineering Drawing
Answer All Questions
Date: 2018.09.19 Pass mark 50% Time allocated: 03 Hrs
Marking System
i 01 60 Marks
i 02 30 Marks
iii. Titles and Lettering 05 Marks
iv. Boundaries, Lines, and overall neatness 05 Marks

Q1.  Using first angle orthographic projection, draw the cast-iron bracket as per the
given detail in full scale and fully dimension the drawing. (All dimensions are in
mm) Following views are required;

i.  Front elevation from A
ii. End elevation from B
iii.  Plan view

*assume any missing dimensions

Q2. Draw ellipse by concentric circle method. Take major axis 100 mm and minor axis 70
mm long
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This question paper consists of five questions.

Answer All Questions
Date: 2019.09.01 Pass mark 50% Time allocated: 03 Hrs

» Some helpful Data:

* Resistor Colour Codes:

Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -7, Grey -8, White -9,
Gold — 5%, Silver -10%, No Colour -20%

Is

a)
b)

<)

d)

b)

What are the SI unit of resistance and resistivity. (4 marks)
What are the factors affecting the resistance of an electrical conductor? (4 marks)
Determine the nominal resistance values of these resistors, given their band colors, and
express the allowable tolerance in ohms. (6 marks)
i. Red, Orange, Blue, Gold

ii. Brown, Black, Green, Silver

Determine the colour code following resistances. (6 marks)
i 47kQ +5%

i. 10MQ+5%

If resistors R; and Ra are (i) in series and (ii) in parallel. Derive the formula for the
equivalent resistance Req of each network. (6 marks)
Find the equivalent resistance between point a and b. (7 marks)




c)

3. a)

b)

b.
Calculate equivalent resistance of following resistor network. (7 marks)
(o e e s s e Resistor Network — = = = e s o o o e -
i AN :
--:—i— 20V —| 100 V > !
A'AY A" 1
| i
|
! ANV |
| AMN—t !
|
I
|
f B B o e e i WA— | !
il
State Ohm’s law. (4 marks)

Five resistors are connected as shown circuit. If a battery having an e.m.f. of 12 V and
internal resistance of 1 Q is connected to the terminal A and B.

6Q
"*"VW— 40
R ) M
%Mm,

NNy




Find
i; Equivalent resistance between A and B. (4 marks)
ii. the current from the battery (4 marks)
ii. Potential difference across 3 Q and 5 Q resistors (4 marks)
iv. the current taken from the battery if a conductor of negligible resistance is
connected in parallel with 6 Q and 12 Qresistor. (4 marks)
4. a) Express Kirchhoff current and voltage laws. (4 marks)

b) Consider the DC circuit shown in below and note that the direction of the currents shown in
the figure are arbitrary.

5, oo

100V "5
i. Find each branch current. (8 marks)
ii. What is the power consumption of 250 Q resistor? (4 marks)
iii. Determine the potential difference across 150 Q. (4 marks)
5. a) Draw schematic diagram of real voltage source and real current source. (6 marks)
b) What are the difference between ideal voltage source and real voltage source. (6 marks)
¢) Using Source Conversion, determine the current I in the circuit shown below. (8 marks)

5V
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®  This question paper consists of Five questions.

e Answer All Five (05) Questions

Date: 2019.09.01 Pass mark 50% Time allocated: 03 Hrs

H-1.0,He-40,Li- 6.9, Be-9.0,B-10.8,C-120, N-14.0,0-16.0, F-18.9, Ne - 20.2, Na - 23.0, Mg -
243, Al-27.0,5i-28.1, P-31.0,S-32.1, Cl - 35,5, Ar - 40.0, K - 39.0, Ca - 40.1, Ag-108.0, Cu - 63.5, Fe -
56.0, Co - 589, Zn =65.4, Ag=107.9,5n =117

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

a) Write down the correct chemical formula

i) Ozone
ii) ethanol

iii) Potassium permanganate
iv) Iron (ii) oxide
v) Carbon dioxide
vi) Ammonia
vii)Butane
(1x6= 6 marks)
b) Draw the electron structure for
1y F
ii) N2
iii) Mg
iv) NaCl (2x4= 8 marks)

5 BE &I & &N & BN S N E U S &N G B I B B BN = =
—
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2)

3)

<)

d)

1.

a)
b)

Identify the Following Elements.
i) An element having atomic number 16.

ii) An element having 11 protons in its nucleus.

iii) An element having mass number 27 and 14 neutrons.

iv) An element denoted as 33

v) An element having 18 electrons and -2 charge
Give one example for followings

i) Alloy

ii) Metalloid

iii) Heterogeneous Mixture

iv) Metal

v) Covalent bonds

vi) Chemical compound

a) Define these terms,

Acid base reaction
Metallic bond
Homogeneous Mixture
Atomic numbers

Ionic Bond

diprotic acid

me AN o

b) Balance Following equation

CeHg+ O — > CO; + HXO

CH;CHCHOH + Oz7—— CO2, + HO

How many moles of Ca are there in 31.27 g of Ca?
How many atoms are present in 3.28 g of copper (Cu)?

(1x5= 5 marks)

(I1x6= 6 marks)

(3x6=18 marks)

(7 marks)

(4 marks)
(5 marks)

c) Calculate the percent composition by mass of each of the elements in sulfuric acid

(H2S04).

(2%3= 6 marks)

d) What is the empirical formula of the compound with the following composition,

2.1 percent H, 65.3 percent O, 32.6 percent S

(10 marks)
2
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4)

5)

a) What is Atomic Mass Unit (amu) (5 marks)

b) Peroxyacylnitrate (PAN) is one of the components of smog,. It is a compound of C, H, N, and
O. Determine the percent composition of oxygen and the empirical formula from the following
percent composition by mass: 19.8 percent C, 2.50 percent H, 11.6 percent N. What is its
molecular formula given that its molar mass is about 120 g?

(10 marks)

c) When 5.00 g of FeCl3 - xH>O are heated, 2.00 g of H>O are driven off. Find the chemical
formula and the name of the hydrate.

(10 marks)
a) How do you identify an acidic or basic solution by using litmus papers?
(4 marks)
b) Calculate the pH of
i) 0.05 moldm-3 HNO; solution (3 marks)
ii) 0.015 moldm- NaOH solution at 25°C. (3 marks)

c) Lactic acid (CHsCH(OH)COOH) has one acidic hydrogen. A 0.10 M solution of lactic
acid has a pH of 2.44. Calculate Ka. (9 marks)
Note: we assume, unless stated otherwise, that the temperature is 25 °C
d) Indicate whether solutions with each of the following ion concentrations are neutral,
acidic, or basic: (show your work out)
i [H+]=2x10M
ii. [OH-]=1x107M
iii. [OH-]=4x101M (6 marks)
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I°T SEMESTER REPEAT EXAMINATION QUESTION PAPER
Physics

This question paper consists of six questions.
Answer Any SIX Questions
Date: 2019.09.01 Pass mark 50% Time allocated: 03 Hrs

&0 = 8.85%10°2 CY/Nnt?, g = 4nx10” H/m, me = 9.11x10-'kg, mp = lamu =1.6726x10 kg,
e=1.6x10""C

a. Describe the Simple Harmonic Motion (4 marks)

b. A certain mass hangs from a light spring. The mass is pulled down 20 mm from its
equilibrium position and then released from rest. The frequency of oscillation is 1.25 Hz.

i.  Determine the angular frequency and the magnitude of the acceleration at the instant
it is released from reset. (6 marks)

ii.  Write down the general expression for displacement, speed and acceleration of the
motion. (6 marks)

iii.  Sketch a graph of the acceleration of the mass against time during the first 2.4 s of its
motion (4 marks)

a. Sketch graphs for the variation of kinetic energy, potential energy and total energy with
displacement in a simple harmonic motion (6 marks)

b. A spring is stretched 4 cm when a mass of 40 g is hung on it. If a total of 120 g is hung on
the spring and the mass is started in a vertical oscillation, what will the period of the

oscillation? (6 marks)

c. Write an expression for the periodic time of simple harmonic motion of a simple pendulum
(4 marks)

d. Find the period of oscillation of a simple pendulum which has 0.5 kg of mass and string
with 1.2 m length. (4 marks)




Write down an expression for the speed of sound in solids (4 marks)
b. Find the speed of sound in iron core. Hint: density of iron and modulus of elasticity are
7.86 g/cmPand 170 GPa. (4 marks)
Write down an expression for the speed of sound in air (4 marks)
d. Find the speed of sound in air if the pressure and density of the atmosphere at 30 °C are
101.3 kPa and 1.225 kg/m’ respectively. Hint y =1.4 for air (4 marks)
e. The speed of sound in air at 30 °C is 340 m/s. Find the speed of the sound in air at 0 °C
(4 marks)
Write an expression for the speed of a wave appear in stretched wire (4 marks)
b. Write down expressions for the fundamental frequency, first and second overtones of an
oscillating string. (6 marks)
c. A wire of 60 cm length and 120 g is stretched under 150 N of tension. Find the speed of
wave in the wire, the fundamental frequency, first and second overtones. (10 marks)

a. Write expressions for the frequencies of fundamental and of the first two overtones
produced in an closed organ pipe (4 marks)

b. An organ pipe 1.25 ft long is closed at one end. If the velocity of sound is 1100 fi/s, what
are the frequencies of the fundamental and of the first two overtones? (8 marks)

c. Two closed orgen pipes, one 1.25 ft and 1.24 ft in length, are sounded simultaneously. How
many beats per second will be produced between the fundamental tones if the velocity of
sound is 1100 ft/s? (8 marks)

. A sound-progressive wave in air is represented by the equation
P(x,t) = 6.8 Sin(512nt — 1.50587x)

Where P is the pressure in Pascals, t is in seconds and X is the distance from a fixed origin O in
metres (m). Determine

a. The amplitude (4 marks)
b. The frequency of the wave (4 marks)
c. Its wave length (4 marks)
d. Its speed (4 marks)
e. The audible pressure of the wave whenx =0.25mandt=10s. (4 marks)

.



7. A standing wave appear on a string is given by

y(x,t) = 0.02 Cos(12.5nx)Sin(220mt)

Where y is the displacement in millimeters, t in seconds and x is in meters. Determine

a.
b.
c.
d.

€.

Amplitude of the string (2 marks)
The frequency of the standing wave (4 marks)
The wave length (4 marks)
The speed of the wave (4 marks)
The tension of the string if the density 0.524 g/cm (6 marks)

a. Write down the beat formula for two tuning-forks of slightly different frequencies of /; and
/2 are sounded together. (2 marks)

b. A tuning fork of frequency 256 Hz is sounded with a fork of unknown frequency f Hz, 45
beats per minute are heard. When a little plasticine is added to the prongs of the unknown
fork, the beats decrease in number. Find the value of /. (4
marks)

c. Atadistance 15 m from a small loudspeaker of 100 W, the amplitude of the sound heard is

0.018 mm.
1. Find the amplitude at a distance 30 m from the loudspeaker (4 marks)
ii.  Find the sound intensity at each distances (4 marks)

iii.

Find the loudness change (dB) when the distance changes from 15 m to 30 m. Hint:
threshold of hearing is 10 -2 W/ni’. (6 marks)

9. The following four waves are sent along strings with the same linear densities (x is in meters
and t is in seconds) rank the waves according to

a. Their wave speed (10 marks)
b. The tension in the string along which they travel (10 marks)
¥, = (3mm)sin(x —3t) ¥, =(6mm)sin(2x —t) ¥; = (Imm)sin(4x—t)

¥, = (2mm)sin(x —2t)
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1™ SEMESTER REPEAT EXAMINATION QUESTION PAPER

R

l Mathematics
o This question paper consists of Nine questions.
l o Answer All Six(06) Questions
l Date: 2019.08.31 Pass mark 50% Time allocated: 03 Hrs
1. Show that
' 1+ sinx cosx 2
a) cosXx 1+sinx  cosx (5 marks)
' b) sin®x —3cos? +1 _ 2 5 ks
- sin2x — cos? (5 marks)
' sinx sinx 2
C) 1-sinx = 1+sinx SER (5 marks)
l 1~6antx 2 w8
d) e 1 - 2sin“x (5 marks)
2. a) Sketch the curve y = 2x — x2, (8 marks)
l b) Differentiate y = 2x — x? with respect to x. (4 marks)
¢) Find the Gradient of y = 2x — x? at the point (5,10).
d) Find the equation of the Tangent to the curve y = 2x — x? at the point (5,10) .
' (4 marks)
' e) Find the equation of the Normal to the curve y = 2x — x? at the point (5,10).
(4 marks)
| 3.a) Simplify
i. (5-2x>)(3x%*+4)
' ' ii. (3vx—2)(2vx +3) (10 marks)



b)

Express following expression in form of avb +c

Integrate with respect to x [ (4x? — 6x7 + 8) dx
4 1

Integrate with respect to x |, e

T
Integrate with respect to x _[02 Cos x dx

Integrate by parts with respect to x [ e*Sin x dx

1 E g
. s SEH 1058
i Simplify—
2577 % 59
-
. . . X3 X x3
ii. Simplify ==

Solve logg 125 =x

Evaluate% logo 8 — %logw 100

a) Differentiate with respect to x, y = (1 + 2x)(x? — 3)

5+4x
8-3x2

b) Differentiate with respect to X,y =
c) Evaluate

1
]in1(x+1)5—3

x—»8 x-8
3 3
x2—-92

ii. lim
x—-9 x-9

(10 marks)

(5 marks)
(5 marks)

(5 marks)
(5 marks)

(8 marks)
(6 marks)

(6 marks)

(4 marks)

(4 marks)
(12 marks)
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2" SEMESTER EXAMINATION QUESTION PAPER

Engineering Drawing
e Answer All Questions
Date: 2019.06.29 Pass mark 50% Time allocated: 03 Hrs
Marking System
(1) Q1
a. Front elevation from A 30 Marks
b. End elevation from B 25 Marks
c. Plan view 25 Marks
(2) Dimensioning 10 Marks
(3) Titles and Lettering 05 Marks
(4) Boundaries, Lines, and overall neatness 05 Marks

Q1.  Using first angle orthographic projection, draw the cast iron block as per the given
detail in full scale and fully dimension the drawing. Following views are required;

I.  Frontelevation from A
I[I. End elevation from B

III. Plan view

*assume any missing dimensions



Q1

All dimensions are in millimeters
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Introduction to the Shipping

e  This question paper consists of Five questions.
o Answer All Questions
Date: 2019.06.25 Pass mark 50% Time allocated: 03 Hrs

1. Make a detailed sketch of a merchant ship and mark following parts. (20 marks)

Accommodation, stbd side, port side, anchor, forecastle, navigation light, main mast,
keel, double bottom tank, bow thruster, navigation bridge, fore peak tank, aft peak tank,
funnel, propeller, rudder, draft, length overall, beam and air draft.

2. a. Give 10 kind of safety gears widely used on board. (10marks)
b. Explain 5 of above safety gears. (10marks)
3. a. List 10 types of trading ship widely available at sea. (10 marks)

b. Explain following terms using suitable sketches where necessary
i) Trim ii) List iii) Rolling iv) Pitching v) Anchoring (2marks each)
4. a. Explain the Following Nautical terms briefly.
i. Bunkering ii. Bilge iii. Cat walk iv. Manhole v. Monkey Island

vi. List vii. Chain locker viii. Cofferdam ix. Derrick x. Accommodation (20 marks)

5. a. Dry docking is very important to old motor vessel, Why? (10marks)

b. Explain three special jobs which are carried out in dry docking Period? (10marks)
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FINAL EXAMINATION QUESTION PAPER
PHYsICS

e This question paper consists of nine questions.
o Answer Any Six (06) Questions
Date: 2019.04.06 Pass mark 50%

&0 = 8.85%10-"2 C/Nmi®, o = 4nx107 H/m, me = 9.11x10"kg, m, = lamu =1.6726x10-"kg,
e=16x10"7°C

a. Explain what is meant by SHM (2 marks)

b. Sketch graphs for the variation of kinetic energy, potential energy and total energy with
displacement in a simple harmonic motion (6 marks)

¢. A particle moving with simple harmonic motion has amplitude of 2.1 m and an angular
frequency of 6.28 rad/s. Determine

1. The frequency and period of the oscillation (4 marks)
ii. The acceleration at the middle and end of an oscillation ' (4 marks)

iii. The kinetic and potential energy when the object is 2.0 m away from the origin
(4 marks)

a. Write down the laws of refractions. (4 marks)

b. What is the speed of light in Cubic Zirconia? Assume the index of refraction of Cubic
Zirconia to be 2.176 and speed of light in free space to be 3.0x10% ms. (4 marks)

¢. The index of refraction of a Moissanite is 2.65. Find the speed of light in the Moissanite,
the angle of refraction in Moissanite if light is incident from water at an angle of 45 ?, and
critical angle of incidence for Moissanite - water interface. (12 marks)



a. Write an expression for the speed of light by using the permeability and permittivity of
the medium. Hence find the experimental speed of propagation of light in free space

Hint: use the permittivity and permeability of free space given in the above information
bar (5 marks)

b. Bluetooth is a wireless technology standard for exchanging data between fixed and
mobile devices over short distances using short-wavelength UHF radio waves in the
industrial, scientific and medical radio bands, from 2.400 to 2.485 GHz, and building
personal area networks. Determine the corresponding wavelength range. (5 marks)

c. Ultra violet-light ranges in wavelength roughly from violet at 360 nm to 70 nm.
Determine the corresponding frequency range: (5 marks)

d. Infrared light ranges in wavelength roughly from red at 700 nm to 1 mm. Determine the
corresponding frequency range. (5 marks)

The speed in in vacuum is about 3x10® m/s, for all electromagnetic waves.

a. Write an expression for the force(F) acting on a charge(q) which is moving in a magnetic
field(B) with a velocity of V. Hence derive an expression for the radius of the path of the
electron (6 marks)

b. Singly charge Carbon, C ’* ion (atomic mass of Carbon 12 amu) is moving with speed of
3x10° m/s at right angles to a magnetic field 0.87 T.

i.  What is the force on the ion? (4 marks)
ii.  What is the centripetal acceleration of the ion? (6 marks)
iii.  What is the radius of the'circle in which the ion moves? (4 marks)

a. Write expressions for the frequencies of fundamental and of the first two overtones
produced in an closed organ pipe (6 marks)

b. An organ pipe 1.21 m long is closed at one end. If the velocity of sound is 340 m/s, what
are the frequencies of the fundamental and of the first two overtones? (6 marks)

c. Two closed pipes, one 0.25 m and 0.255 m in length, are sounded simultaneously. How
many beats per second will be produced between the fundamental tones if the velocity of
sound is 340 m/s? (8 marks)

L
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State the Biot-Sarvart law (4 marks)

Write an expression for the magnetic flux density (B) at the center of a current (1)
carrying circular loops whose radius is R and number of turns is N (4 marks)

Two current carrying circular loops whose radius are 5§ mm (loop 1)and 10 mm (loop
2)with 100 and 200 terns bear a current of 100 mA for each to opposite directions.
Determine

1. The flux density at the center of the circular loops (4 marks)

il.  The flux density at the center if the current in the loop 2 has increased to 200 mA

(4 marks)

iii.  The current in the loop 1 which produces the flux density at the center is zero
(4 marks)
States the Amperes’ law. (4 marks)

Write an expression for the magnetic field produced by an infinitely long current carrying
conductor. (4 marks)

Find the magnetic field at appoint 200 mm from a wire carrying a current of 10 A.
: (4 marks)

. Two long parallel wires se;;arated by distance 200 mm. There is current of 500 mA in

wire 1 and a current of 1000 mA in wire 2 in same directions. f

i.  Find the total magnetic field at the point which is on the line joining the wire and
120 mm from wire 1 and 80 mm from wire 2. (4 marks)

ii. At what point on the line joining the wires is the magnetic field zero? (4 marks)

Describe the Fleming’s left hand rule and write an expression for the force (F) on a
current (I) carrying conducting rod (L) in a magnetic field (B) (4 marks)

. Determine the magnetic flux act on a current carrying conductor of 0.25 m long which is

kept under a constant force of § N if the current in the conductor is 300 mA. (4 marks)
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¢. A motor running at full load on a 120 V develops a back emf of 712 V and draws a
current of 710 A through the armature.

i.  What is the mechanical power output of the motor, disregarding the frictional
losses? (4 marks)

ii. ~ What is the armature resistance? (4 marks)

iii.  What is the torque developed in the armature when running at 2000 rev/min?
(4 marks)

a. States the Lenz’s law and Faraday’s law in electromagnetic induction (6 marks)

b. A shunt wound generator has an armature resistance of 2 €) and the field coils have a
resistance of 300 (). Its terminal potential difference is 7110 V when a current of 104 is
delivered to an external circuit. Determine

i.  The current in the field coils (2 marks)
ii.  The armature current (4 marks)
iii.  The power lost in the field windings and armature windings (4 marks)
iv.  The induced emf (4 marks)
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> Some helpful Data:

* Permittivity of free air/ vacuum ( &) — 8.854 x 107 F/m

* Charge of electron — 1.602 x 10'°C

Barrier potential across a ‘Si’ Diode — 0.7 V | across a “Ge” Diode 0.3 V

* Resistor Colour Codes:

Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -7, Grey -8, White -9,
Gold — 5%, Silver -10%, No Colour -20%

1. a) Define capacitance (4 marks)
b) Draw and name essential parts of parallel plate capacitor. (4 marks)
¢)

i. Calculate the capacitance of two metal plates of area 30m? separated by a dielectric 2mm
thick and of relative permittivity 6. (6 marks)
ii. In the circuit shown in below, total charge is 750 pC. Determine the values of Vi, V and
Ca. (6 marks)
C2
Ci1=15 uF
- Vi >
C:=8uF
V=20V —>

< Y =



2. a) Identify the terminals in the following op — amp. (6 marks)
b) Draw schematic diagram of weighted summer amplifier. (6 marks)

¢) In following circuit, feedback resistor Ry, dc voltages V, connected with
operational amplifier. If Ry= 12k Q, V,= 2V and V}; = 0V. Determine V,and I,, (6 marks)

=
D

i
$

L

3. a) Draw schematic diagrams of npn and pnp transistors. - (6 marks)
b) Describe the various methods used for transistor biasing. (6 marks)

¢) The amplifier circuit is shown in below, Find the operating point. Given that = 50 and

Vee=0.7V. (8 marks)

1 kQ

.
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4. a) Describe formation of diode from pure silicon crystal to P-N junction diode. (6 marks)
b) Draw schematic diagrams of the full wave and half wave rectifier circuits. (6 marks)

¢) Assume that the diodes in the figure are ideal. Find the values of the labeled currents and
voltages. (8 marks)

5V +5V

1 k&

() (i)

5. a) Express Kirchhoff current and voltage laws. (6 marks)
b) Consider the DC circuit shown in below and note that the direction of the currents shown in

the figure are arbitrary. (14 marks)

i. Find each branch current.
ii. What is the direction of the current through 250 Q resistor? (from b to ¢ or from ¢ to b)

iii. Determine the potential difference Ve — Vf, with the appropriate sign.

)
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6. In a pure resistive circuit, the instantaneous voltage and current are given by:

v=250sin314¢; i=10sin314s.

Determine

a) RMS Voltage and Current.
b) Frequency.

c) Power consumption.

7. a) Define resistance and resistivity. (8 marks)
b) What are the factors affecting the resistance of an electrical conductor? (6 marks)
¢) Determine the nominal resistance values of these resistors, given their band colors, and

express the allowable tolerance in ohms. (6 marks)
i, Red, Orange, Blue, Gold
ii. Brown, Black, Green, Silver
8. a) Ifresistors Ry and Rz and R are (i) in series and (ii) in parallel. Derive the formula for
the equivalent resistance Req of each network. (6 marks)
b) Find the equivalent resistance between point a and b. (7 marks)
30
EJ]
zH
90 60
a _|l'lt.!"‘1 lll..l""“]'
120 .
$7Q
50
'lv‘-‘v‘v‘r b a
c) Calculate equivalent resistance of following resistor network. (7 marks)
o—————— - Reosiseor NEOvgIK = == = o mow . o - - - —
Sk N, o et 100 V > !
——iAAA, VW 4|
! |
|
I
| AN |
[
| AN +4 !
!
|
|
0 .- Wv— |}
|
i

-

t 4
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2" SEMESTER EXAMINATION QUESTION PAPER
Engineering Drawing
e This question paper consists of two questions.
o Answer All Questions

e Date: 2019.04.04 Pass mark 50% Time allocated: 03 Hrs
Marking System

I Q1 a 50 Marks

I Q1 b 20 Marks

0l Q:1 & 20 Marks

IV Titles and Lettering 05 Marks

V Boundaries, Lines, and overall neatness 05 Marks

QI Figure below shows the pictorial view of a cast-iron Bracket. Using first angle projection, draw
the following views assuming full scale and fully dimension the elevations

a. Sectional front elevation X- X looking from the direction of arrow ‘A’
b. Side elevation looking from the direction of arrow ‘B’

c. Plan view

Note:
All dimensions are in millimeters

Assume any missing dimensions




<

(a)

Through hole
¢20, C bore to
= & doop
on both sides
8| L7/
TN &
eg '
8 1

Q1
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2" SEMESTER EXAMINATION QUESTION PAPER
MATHEMATICS

This question paper consists of nine questions.

Answer Any SIX(06) Questions

Date: 2019.04.05 Pass mark 50% Time allocated: 03 Hrs

28 2443

Simplif =
P y2+\/§ 2—\/5

Calculate i. 64" i, 125*° iii. 32739

Solve 277! =81

2. A function f isdefined by f:x>2x* -3, xe X ={—2,0,4/2,2}

a)
b)

c)
d)

3. a)

b)

c)

4. a)

Find /(—2), £(0), /(2) and £ (2).
Write down the range of f.
Write down all the ordered pairs of 1.

Is f a one-to-one function? Give reasons.

If p(x)=3-2x and g(x)=x>-12, find p(g(x)) and ¢g(p(2)).
If f(x)= e show it PefEi=1"0.

X
Sketch the graph of y =—

i Express the following angles in radians, in terms of 7.

157,40°,240°

(6 marks)

(6 marks)

(8 marks)

(5 marks)
(5 marks)
(5 marks)

(5 marks)

(7 marks)

(7 marks)

(6 marks)

(3 marks)



. The function is given by y =

b)
c)

d)

. a)

b)

s @)

ii. Express the following angles in degrees.

7 37 57
37107 8
i. Prove that M:tanA—tan B.
cos Acos B

il. Hence show that

cosAcosB cosBcosC cosCcosA
2x-1
(x+1)?

Find the coordinate of turning points.
Find the coordinate of x and y intercepts.

Sketch y = (2x— graph.
X

+1)?

. . x%-x+3
Find lim
x-1 3x+1

—-3x-4
Find lim =
x—42X%2-9x+4

sinx—cosx

Evaluate lim
x-m/4 X-T/4

Differentiate with respect to x,

3x2-2
3-2x
Find % in terms of the parameter t, if y = 6t and x = 3t?.

i. y=x>-7x+3 ii. i

2 2
Given thaty =X — tan—lx, prove that % - 2x (1 == %) =0

Integrate with respect to x

i f@x3 + xiz - % + 1)dx ii. [ (3sinx — 5e* + cosec?®x)dx

x—1

Determine the partial fractions of m

Hence, Evaluate

'[(x+ )(x+3)

Solve the quadratic equation 2x* —=3x-3=0.

Determine the nature of roots of quadratic equation nx* —mx—n=0.
Determine the range of value of & for which the quadratic equation

kx* +6(k —2)x +3(k +2) = 0 has real distinct roots.

sin(A4— B) & sin(B-C) + sin(C — A) ’

(3 marks)

(8 marks)

(6 marks)

(6 marks)
(8 marks)

(6 marks)

(6 marks)

(6 marks)
(8 marks)

(6 marks)

(6 marks)

(8 marks)

(8 marks)

(6 marks)

(6 marks)

(6 marks)
(8 marks)

(6 marks)
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2"” SEMESTER EXAMINATION - QUESTION PAPER
INDUSTRIAL CHEMISTRY

o Answer ANY 5 questions only
e Formulae and all intermediate steps taken in reaching your answer should be clearly shown

Date; 2019._04.04 Pass mark 50% Time allocated: 03 Hours

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Avogadro Constant (Na) — 6.022 x 10%* mol*

H-1.0, He-4.0,Li-6.9,Be—-9.0,8-10.8,C-12.0,N-14.0,0-16.0, F—18.9, Ne—20.2, Na - 23.0, Mg — 24.3, Al
-27.0,5i-28.1,P-31.0,5-32.1, CI-35.5, Ar—40.0, K-39.1, Ca—40.1, Ag- 108.0, Cu—63.5, Fe—56.0, Co—58.9,
Zn=65.4,Ag=107.9,5n=117.8

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

a) Write down the correct chemical formula
i) Propane
ii) Ammonia
iii) Ozone
iv) Calcium carbonate
(1x4= 04 marks)

b) Name the three particles of the atom; and their respective charges. (6 marks)
c) Define the term

i)  Atomic number
ii) Hydrate
iii) Mixture
iv) Valence electrons
v) Covalent bonds
(2x5= 10 marks)
2)

a) How many moles are in 12.4 g of Zn? (03 marks)

b) How many molecules are in 85 g of AgNO3? (05 marks)




4)

b)

b)

A hydrate of NaxCOs has a mass of 4.31 g before heating. After heating, the mass of the
anhydrous compound is found to be 3.22 g. Determine the formula of the hydrate

(06 marks)
Chemical analysis shows that citric acid contains 37.51% C, 4.20% H, and 58.29% O.

What is the empirical formula?

(06 marks)

Define the pH and p©H and express their equations. (04 marks)
If HNOz acid ionization constant (K,) is 4.5 x104, Calculate the pH value of a
0.036 moldm- nitrous acid (HNO2) solution.

Note: we assume, unless stated otherwise, that the temperature is 25 °C

(06 marks)
Calculate the pH of each of these solutions: ’
(a) 0.003 M HC],
(b) 1.3 x 10 #M Ba(OH)z,
, ' (04 marks)
Calculate the solubility of Cu(OH)2in 1 gl ? K, of Cu(OH)2 2.2 x10 -0
’ (06 marks)
Agr+e-— Ag—» E°=080V
Mg2* + 2¢e- — Mg E°=-237V
Using above Standard Reduction Potentials,
i) Give the anode and cathode half-reactions. (06 marks)
ii) Write the overall equation for the chemical reaction. (04 marks)
iii) Represent the cell using standard notation. (04 marks)
iv) Calculate the cell potential (e.m.f.) of the electrochemical cell. (03 marks)
Determine the oxidation number of sulfur in each of the following;:
i.H:S
1i.5g
1ii.H,SO4 (03 marks)
2

4
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a) Explain the meaning of corrosion with examples.

b) Explain the factors affect speed of electrolyte corrosion?
c) Explain how nature of cathode influencing corrosion?
d) Explain how nature of medium influencing corrosion?

e) Write two corrosion control method and explain it.

a) How does Petroleum form?

b) Write four functions of lubricants.

c) What are the three types of lubrications?

d) What are the three types of lubricants? '

e) Write a short note about thick film lubrication.

1

00c0Lo

(04 marks)
(04 marks)
(04 marks)
(04 marks)
(04 marks)

(5 x 4= 20 marks)
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Make a detailed sketch of a ship showing following principle parts. (name each part)
Hull, Bow thruster, Main deck, Double bottom tank, After peak tank, Fore peak tank,
Main mast, Windless, Keel, Propeller, Rudder, Anchor, Anchor locker, Cargo crane,
Accommodation ladder, Poop deck, Monkey island, Engine room, Port hole, Hatch
cover, Life boat, Cargo hold, Navigation bridge, Navigation lights, Funnel. (20 marks)

a) Name six different types of ships and explain the trade (use) of each type mentioned
above.

(12 Marks)
b) Explain the purpose of having following parts and component for a ship.

i. Double bottom tank (04 marks)

ii. Anchor (04 marks)

3. Explain the use (job) of following equipment and parts of a motor ship.

i Rudder (02 marks)
Bow-thruster (02 marks)
Rescue boat (02 marks)
Life Buoy (02 marks)
Pilot Ladder (02Marks)

ii. Briefly explain the purpose of following navigation equipment available on
Navigation Bridge.

Echo sounder (02 marks)
Speed log. (02 marks)
Voyage recorder (02 marks)
Navigation chart (02 marks)
Engine order Telegraph (02 marks)



4. (a) What is meant by LSA and FFA (04marks)

(b) List 5 types of items fall into each of above category. (10 marks)

(c) Make a list of most essential items which should be carrying in a life boat? (06marks)
5. Write short notes on following emergency equipment with their apjrlication.

a) i.Emergency fire pump (03 marks)
ii.Emergency generator (03 marks)
iii.Emergency air compressor (03 marks)

b) i. What is meant by fire Triangle? (04 marks)

ii. List four types of portable fire extinguishers widely used on board ship. (04 marks)
iii. Name most suitable fire extinguisher for each of following fires.

Electric fire, Oil Fire and Scavenge fire. (03 marka)
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1.1 A truck is been towed using two ropes as shown in the diagram. |Determine the magnitude
and direction of 8 of Fa so that the resultant force is directed along the positive X axis and

has a magnitude of 1250N.

(10 marks)

1.2 If Fa is equal to 750N and 0 = 45°, determine the direction and magnitude of the resultant
force acting on the ring at “O” measured counterclockwise from the positive X axis.

-

(10 marks)



2
2.1 The diagram shows the velocity—time graph for a lift moving beteen floors in a building.
In the first stage the lift travels downwards from the ground floor for 5 s, coming to rest at
the basement after travelling 10 m.
vims) A
= E_E
- T — e Y ‘
£ .
- 5 15 18 M5 1) ~
1stStage  2nd Stage 3rd Stage
a. Find the greatest speed reached during this stage. (05 marks)
2.2 The second stage consists of a 10 s wait at the basement. In the third stage, the lift travels
upwards until it comes to rest at a floor 34.5 m above the basement, arriving 24.5 s after the
start of the first stage. The lift accelerates at 2 ms™ for the first 3 s of the third stage, reaching
a speed of V ms™! Find;
b. Valueof V, (05 marks)
c. Time during the third stage for which the lift is moving at constant speed (EF)
(05 marks)
d. Deceleration of the lift in the final part of the third stage. (05 marks)
3.

3.1 Write the factors affecting friction between two surfaces. Briefly describe the impact of
contact area to the magnitude of friction.

(06 marks)

3.2 The diagram shows a horizontal force of magnitude 30N acting on a block of mass 2g which

is at rest on a plane inclined at 50° to the horizontal. Find the magnitude and direction of the

frictional force on the block (14 marks)

30N




.

oS

4.1 Two particles A and B, of masses 0.6 kg and 0.4 kg respectively, are connected by a
light inextensible string which passes over a smooth fixed pulley. The particles hang

freely, as shown in the diagram, and are released from rest.
a.

4.2 After 2 seconds the string is cut and in the subsequent motion
under gravity.

b.

Find the acceleration of A, B and the tension in the string (10 marks)

th particles move freely

Find the height of both particles at the instant that the string is cut. (10 marks)

5.1 A ball is thrown from a point at ground level with velocity 20 ms™' at 30° to the
horizontal. The ground is level and horizontal and you should ignore air resistance.

a.

Find the horizontal and vertical components of the ball’s initial velocity.

(05 marks)
Find the horizontal distance travelled by the ball before its first bounce.

(05 marks)
Find how long the ball takes to reach maximum height.

(05 marks)
Find the maximum height reached by the ball.

(05 marks)



6.1 A block of mass 50 kg is pulled up a straight (vertical) hill and passes through points A
and B along the hill with speeds 7 ms™ and 3 ms™ respectively. The distance AB is 200
m and B is 15 m higher than A. For the motion of the block from A to B, find;

a. the loss in kinetic energy of the block, (06 marks)
b. The gain in potential energy of the block. (06 marks)

6.2 Consider the resistance to motion of the block to be 7.5 N.

c. Find the work done by the pulling force acting on the block. (08 marks)

7.1 What is center of mass? (06 marks)

7.2 The following shape is made out of cardboard with uniform thickness. Find the co-
ordinates of the center of mass relative to O. (14 marks)

0 3em

Icem

Tem|

Jem|

lem

8.1 Define radian, and derive an expression for the relationship between angular velocity
measured in rad/s and rpm.

(08 marks)
8.2 A wheel rotating for 5s with a constant angular acceleration and describes (makes) 100

radians. It then rotates with constant angular velocity and during the next 5 seconds it
describes (makes) 80 radians. Find the initial angular velocity and angular acceleration.

(12 marks)
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1.1 State three Newton’s laws (6 marks)

1.2 On a particular journey the resistance to motion of a car of mass 1000kg is proportional to its
speed. The car is travelling at a constant speed of 15m/s with a driving force of 870N. The driving
force is instantaneously increased to 1200N.

| Find the instantaneous acceleration produced (6 marks)
Il Find the resistance to motion and the acceleration when the car is moving at 20m/s (8 marks)

2

2.1 A stone is thrown upwards with an initial velocity of 25m/s from a point 30m above ground.

| Find the maximum height of the stone above ground. (5 marks)
Il Find the time when the stone his the ground (5 marks)
Il Display (t,v) graph for the motion of the stone (up to the time when it hits the ground)

(5 marks)

IV Display a graph showing the change in height of the stone as a functign of time (t,s) (5 marks)
3.

A man of mass M kg and his son of mass m kg are standing in a lift. When the lift is accelerating
upward with magnitude 1m/s? the magnitude of the normal contact force exerted on the man by the
lift floor is 880N. When the lift is moving with constant speed the combined magnitude of the
normal contact forces exerted on the man and the boy by the lift floor is 1000N. Find the values of M
and m. (20 marks)
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|
4. ‘|

4.1 Two runners A and B are leading the field in a long distance race. They are both running at 5m/s
with A 10m behindB. When B is 50m from the finishing tape, A accelerates but B doesn’t. What is
the least acceleration A must produce to overtakeB? | (10 marks)

|

4.2 If instead B accelerates at 0.1 m/s? up to the tape, what is the least acc%leration A must produce?

l\ (10 marks)

\
5 |‘
|
5.1 A particle of weight 10N is placed on a smooth plane included at 55° to the horizontal. Find the

magnitude of the force required to keep the particle in equilibrium if it acts;%

| Parallel to the plane I‘ (5marks)
Il Horizontally |‘ (5 marks)
Il Upwards at an angle of 25° to a line of greatest slope of the plane (5 marks)

5.2 Without making any calculations state, with reason, which of the threfz cases has the greatest
normal contact force. (5 marks)

|
6. |

6.1 A force of magnitude 20N acting downwards at 25° to the horizontal on a block of mass 4kg,
which is at rest in limiting equilibrium on a horizontal surface. Calculate tI'Ke coefficient of friction
between the block and the surface. (10 marks)

magnitude 20N is reversed. (Consider a “pull” of magnitude 20N, acti
horizontal) (10 marks)

6.2 Calculate the acceleration with which the block starts to move if the direction of the force of
g 25° upward to the

\

7 |

7.1 Explain the concept of conservation of energy? \ (6 marks)
|

7.2 A particle is projected with speed 4m/s up and along a surface (ramp) inclined a 30° to the
horizontal. It reaches the top ramp with speed 1.2 m/s. If the inclined surface is smooth (frictionless),

what is the length of the ramp. | (14 marks)
\

8. |

8.1 Explain the relationship between Work-done and Energy \ (6 marks)

horizontal. The resistance to the motion is 4N per kg. Calculate the work done by the tractor engine,
given that the vehicle travels at a constant speed of 1.4 m/s for 2 minutes. \ (14 marks)

8.2 A tractor of mass 500kg pulls a trailer of mass 200 kg up a rough slope r:clined at 17° to the
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» Some helpful Data:

* Permittivity of free air/ vacuum ( g0) — 8.854 X 1072 F/m

* Charge of electron — 1.602 x 10°C

Barrier potential across a ‘Si’ Diode—0.7 V | across a “Ge” Diode 0.3V

* Resistor Colour Codes:

Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -7, Grey -8, White -9, Gold — 5%, Silver -10%,
No Colour -20%

b)
<)

b)
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Explain the effect of temperature on semiconductors. (6 marks)

What are the difference between intrinsic semiconductor and extrinsic semiconductor.

(6 marks)
Explain the behavior of p-n junction with V-I characteristics (8 marks)
Define resistance and resistivity. (8 marks)
What are the factors affecting the resistance of an electrical conductor? (6 marks)
Determine the nominal resistance values of these resistors, given their band colors, and
express the allowable tolerance in ohms. (6 marks)
i. Red, Orange, Blue, Gold
il. Brown, Black, Green, Silver
Define Ideal voltage source and ideal current source. (6 marks)

Draw schematic circuit diagrams for the real voltage source and the real current source.




ii. If the real voltage source and real current source are equivalent, express current through
current source in terms of e.m.f (E) and internal resistance (Rin)of v ltage source. (6 marks)

¢) Find the current in various resistors in the circuit shown in below by\converting voltage

sources into currents sources. (8 marks)
100 2 g =P
B o . \
h
15 Y b \
10 O 20 0 \
‘ ‘|
4. a) Evaluate the equivalent resistance between A and B. (6 marks)
3.0Q 4.0Q
Ae VAA VA |
20002 9.00 8.0Q \
Be VA
6.0Q2
b) Using star delta transformation find equivalent resistance between a and F (6 marks)

|

9k 9kn

¢) Find value of V and the current through 60 Q resistor. Given that the battery has internal
resistance of zero. (8 marks)

100V = 600 300




L4

5. a) Explain forward biasing and reverse biasing of diodes.

. a) Express Kirchhoff current and voltage laws.

(6 marks)

b) Draw the full wave rectifier and the half wave rectifier circuit diagrams. (6 marks)

c) Assume that the diodes in the figure are ideal. Find the values of the labeled currents and
voltages (8 marks)

3 Y +3Y

(6 marks)

b) Consider the DC circuit shown in below and note that the direction of the currents shown in

the figure are arbitrary. (14 marks)

8.00 V
;, log 500V .

a : o
h
100V ==
250 0 150 O
d g >

i. Find each branch current.
ii. What is the direction of the current through 250 Q resistor? (from b toc or from ¢ to b)

iii. Determine the potential difference Ve — V{, with the appropriate sign.
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E
1
1
1
1
1
i
f
A
i
f
f
P
F
F
F
F
F
i
F

g9 = 8.85x10°"? C*/Nm?, po = 4nx107 H/m, m. = 9.11x10-'kg, mp = lamn =1.6726x10"kg,
e=16x10""C

a. Explain what is meant by SHM (2 marks)

b. Sketch graphs for the variation of kinetic energy, potential energy and total energy with
displacement in a simple harmonic motion (6 marks)

c. A particle moving with simple harmonic motion has amplitude of 2.6 m and a angular
frequency of 3.14 rad/s. Determine

L
11
iil.

The frequency of the oscillation (4 marks)
The acceleration at the middle and end of an oscillation (4 marks)
The velocity when the object is 1.8 m away from the origin (4 marks)

. A block whose mass m is 0.25 kg is vertically fastened to a spring whose spring constant k is

20 N/m. The block is pulled under gravity a distance x = 10 ¢m from its equilibrium position
atx = 0 and released.

a.

What are the angular frequency, the frequency and the period of the resulting motion?

(5 marks)
What is the amplitude of the oscillation? (5 marks)
What is the maximum speed of the oscillating block, and where is the block when it has
this speed? (5 marks)
What is the magnitude of the maximum acceleration of the block? (5 marks)




Write down the laws of refractions. (4 marks)

What is the speed of light in Cubic Zirconia? Assume the index of refraction of Cubic
Zirconia to be 2.176 and speed of light in free space to be 3.0x10° ms'. (4 marks)

The index of refraction of a Moissanite is 2.65. Find the speed of lig#lt in the Moissanite,

the angle of refraction in Moissanite if light is incident from water at an angle of 45 ’, and

critical angle of incidence for Moissanite - water interface. T“ (12 marks)
\

Describe the Doppler effect (4 marks)
Write expressions for the apparent frequency heard by an observer: |

i.  When he is stationary and a source of sound is moving towards him

ii. ~ When he is moving towards a stationary source of sound (6 marks)

A toddler running towards a wall at a speed of 0.5 m/s in a direction at/right angles to the
wall. When he walks, he blows a whistle steadily. An observer toward whom the toddler is
walking hears 5 beats per second. If the speed of sound of sound is 330 m/s, what is the
frequency of the whistle (10 marks)

Define pitch, loudness, quality and intensity \ (8 marks)

Write an expression for the sound level change using Intensity or power of source relative
to the threshold of hearing (4 marks)

A remotely operated machine gives rise to an average sound level of 110 dB at a distance
of 10 m from the operating room. What is the acoustic power output of the machine
(threshold of hearing = 10 "2 W/m?) (8 marks)
Assume that the machine radiates sound equally into a hemisphere. |

|

|

Describe the interference of light and their application (4 marks)

. A diffraction grating is rule with 200 lines per millimeter. The wave length of a yellow

color light source is 586 nm. What is the angle of the first order of a spectral line is
observed? (6 marks)

A grating having 300 lines per in millimeter produces spectra of mercury ar¢. The blue line
of the mercury spectrum has a wavelength of 4358 A. What is the angular separation
between the first-order blue line and the second-order blue line? (10 marks)

1A=10""m
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a. Write expressions for the frequencies of fundamental and of the first two overtones
produced in an open organ pipe (4 marks)

b. An organ pipe 1.34 m long is opened at both ends. If the velocity of sqund is 330 m/s, what
are the frequencies of the fundamental and of the first two overtones? (6 marks)

¢. Two closed pipes, one 1.2 m and 1.21 m in length, are sounded simultaneously. How many
beats per second will be produced between the fundamental tones if the velocity of sound
is 330 m/s? (6 marks)

a. Describe the followings
i. Refractive index of a medium
ii. Total internal reflection (4 marks)

b. Light is passing from air into a transparent oil and is deviated 12 ? 'when the angle of
incidence is 47 %. Under what conditions will total reflection occur for the interface?
(6 marks)

c. A beam of sodium light passes from air into certain oil and then into flint glass, all with
parallel surfaces. If the angle of incidence in the air is 27 ?, what are the angles of refraction
in the oil and the glass? (n = 1.35 and 1.63 for oil and flint glass, respectively) (10 marks)

. A plane-progressive wave is represented by the equation

y(x,1)=100 sin[330m‘ + 4;)—1” x]

Where y is the displacement in millimeters, t is in seconds and x is the distance from a fixed
origin O in metres (m). Determine

a. The amplitude (2 marks)
b. The frequency of the wave (4 marks)
c. Its wave length (4 marks)
d. Its speed (4 marks)
e. The phase difference in radians between a point 0.7 m from O and 1.05 m from the
origin O (6 marks)
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g9 = 8.85x10°2 C*/Nm?, ug = 4nx107" H/m, me = 9.11x10"kg, mp = lamu'=1.6726x10-*"kg,
e=1.6x10"7°C \

a. Explain what is meant by SHM (2 marks)

b. Sketch graphs for the variation of kinetic energy, potential energy and total energy with
displacement in a simple harmonic motion (6 marks)

c. A particle moving with simple harmonic motion has amplitude of 1.5 m and a angular
frequency of 1.46 rad/s. Determine

i. The frequency of the oscillation (4 marks)
ii. The acceleration at the middle and end of an oscillation (4 marks)
iii. The velocity when the object is 1.2 m away from the origin (4 marks)

. A block whose mass m is 0.5 kg is vertically fastened to a spring whose spring|constant k is 50

N/m. The block is pulled under gravity a distance x = 12 ¢m from its equilibrium position at x
=0 and released.

a. What are the angular frequency, the frequency and the period of the resulting motion?

(5 marks)

b. What is the amplitude of the oscillation? (5 marks)
c. What is the maximum speed of the oscillating block, and where is the block when it has

this speed? (5 marks)

d. What is the magnitude of the maximum acceleration of the block? (5 marks)




a. Write down the laws of refractions. t (4 marks)

|
b. What is the speed of light in crystalline quartz? Assume the index of ﬁefraction of quartz to

be 1.553 and speed of light in free space to be 3.0x10° ms™'. | (4 marks)
\

c. The index of refraction of a flint glass is 1.64. Find the speed of light in the glass, the angle
of refraction in glass if light is incident from water at an angle of 50 "* and critical angle of
incidence for glass- water interface. \ (12 marks)

a. Describe the Doppler effect \ (4 marks)

. : |
b. Write expressions for the apparent frequency heard by an observer: |

1. When he is stationary and a source of sound is moving towards him

- ; ; 5 |
ii.  When he is moving towards a stationary source of sound L (6 marks)

c. A boy walking towards a wall at a speed of 0.25 m/s in a direction atjli right angles to the
wall. When he walks, he blows a whistle steadily. An observer toward whom the boy is

walking hears 3 beats per second. If the speed of sound of sound is 3-%0 m/s, what is the

frequency of the whistle? \

|‘| (10 marks)
I

a. Define pitch, loudness, quality and intensity | (8 marks)

: 3 5 . | .
b. Write an expression for the sound level change using Intensity or power\of source relative

to the threshold of hearing \ (4 marks)

¢. A remotely operated machine gives rise to an average sound level of 100 dB at a distance

of 8 m from the operating room. What is the acoustic power output of the machine

(threshold of hearing = 10 "> W/m? ) | (8 marks)

Assume that the machine radiates sound equally into a hemisphere. l\

a. Describe the interference of light and their application \ (4 marks)

b. A diffraction grating is rule with 300 lines per millimeter. The wave lel%lgth of a yellow

color light source is 580 nm. What is the angle of the first order of a* spectral line is

observed? . (6 marks)

c. A grating having 200 lines per in millimeter produces spectra of mercury a:lrc. The blue line

of the mercury spectrum has a wavelength of 4358 A. What is the anéular separation
between the first-order blue line and the second-order blue line? '\ (10 marks)
1A=10"m |
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a. Write expressions for the frequencies of fundamental and of the ’ﬁrst two overtones
produced in an open organ pipe |‘ (4 marks)
|
b. An organ pipe 1.4 m long is closed at one end. If the velocity of sound hs 340 m/s, what are
the frequencies of the fundamental and of the first two overtones? ‘ (6 marks)
\
|
c. Two open pipes, one 1.25 m and 1.23 m in length, are sounded simultaneously. How many
beats per second will be produced between the fundamental tones if the velocity of sound
is 340 m/s? " (6 marks)
\
8. |

a. Describe the followings
i. Refractive index of a medium ‘-

ii. Total internal reflection ‘| (4 marks)
\

b. Light is passing from air into a liquid and is deviated 19 ¢ when the anI le of incidence is
529, Under what conditions will total reflection occur at this interface. F (6 marks)
|
\
¢. A beam of sodium light passes from air into water and then into flint gla%s, all with parallel
surfaces. If the angle of incidence in the air is 35 ?, what are the angles of refraction in
water and the glass?(n = 1.333 and 1.63 for water and flint glass, respectively)(10 marks)

|
9. Aplane-progressive wave is represented by the equation )
|

y(x,t) =25sin (1 80zt - 63—5”3:}

|
Where y is the displacement in millimeters, t is in seconds and x is the distaFnce from a fixed
origin O in metres (m). Determine |

a. The amplitude ‘| (2 marks)
b. The frequency of the wave ‘l (4 marks)
c. Its wave length \| (4 marks)
d. Its speed \ (4 marks)
e. The phase difference in radians between a point 0.55 m from O and 1.10 m from the

origin O ‘ (6 marks)
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Marking System

I @1 :a 30 Marks
I Q:1 b 20 Marks
MYl = 20 Marks
IV n2 20 Marks
V Titles and Lettering 05 Marks
VI Boundaries, Lines, and overall neatness 05 Marks

Q1 Figure below shows the pictorial view of horizontal cast-iron Bracket.
Using first angle projection, draw the following views assuming ful| scale.
Front view looking from the direction of arrow ‘A’

Side view looking in the direction of arrow ‘B’

c. Top view

=2

Assume. Missing dimensions

Q2.  Using geometrical construction methodologies, mark circumferential length of a circle of
80 mm diameter on a straight horizontal line and divide the line in to|five equal parts.
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» Some helpful Data: \

* Permittivity of free air/ vacuum ( g0) — 8.854 x 10™*2 F/m |

|

* Charge of electron — 1.602 x 10'°C

* Resistor Colour Codes:

Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -7,
— 5%, Silver -10%, No Colour -20%

Barrier potential across a ‘Si’ Diode — 0.7 V | across a “Ge” Diode 0.3 V

\Frey -8, White -9, Gold

b)
c)

b)

ii.

|
|
|

Define resistance and resistivity. (8 marks)
What are the factors affecting the resistance of an electrical conductor? (6 marks)
Determine the nominal resistance values of these resistors, given their band colors, and
express the allowable tolerance in ohms. (6 marks)
i. Red, Orange, Blue, Gold

ii. Brown, Black, Green, Silver

Define Ideal voltage source and ideal current source. (6 marks)

Draw schematic circuit diagrams for the real voltage source and the real ¢urrent source.

If the real voltage source and real current source are equivalent, express current through
current source in terms of e.m.f (E) and internal resistance (Rin)of voltage source. (6 marks)

Find the current in various resistors in the circuit shown in below by converting voltage
sources into currents sources. (8 marks)




' \
15 ¢ =i

10 O 2002

l
3. a) Evaluate the equivalent resistance between A and B. |

3.00 400

Ae Y, WA— |
[
|
[

b \
ghoae =06 8.0Q | |
\

|

Be WA — |

6.0Q |

b) Using star delta transformation find equivalent resistance between a and b.

¢) Find value of V and the current through 60 Q resistor. Given that the bal
resistance of zero. r
|

100 o
ANN——"NN/

100V = V 2600 00 '\

4.a) Explain the effect of temperature on semiconductors. |

(6 marks)

(6 marks)

ery has internal

(8 marks)

(6 marks)

. - - - - - - | -
b) What are the difference between intrinsic semiconductor and extrinsic sequconductor,

\

(6 marks)
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c¢) Explain the behavior of p-n junction with V-I characteristics \\ (8 marks)
. a) Explain forward biasing and reverse biasing of diodes. \ (6 marks)
b) Draw the full wave rectifier and the half wave rectifier circuit diagrﬂms. (6 marks)
¢) Assume that the diodes in the figure are ideal. Find the values of the\labeled currents and
voltages | (8 marks)
P5V \
A \
! |
i |
10 ki) \
f |
/)
\\
-5V
\I
C \
|
\
(i) \
6. a) Express Kirchhoff current and voltage laws. \ (6 marks)

b) Consider the DC circuit shown in below and note that the direction of the currents shown in
the figure are arbitrary.

(14 marks)
|
3 800V
, 10 S00V ., \

%

h |
100V = _ _ \
250 0 150 Q

4 |
i. Find each branch current. \

ii. What is the direction of the current through 250 Q resistor? (from b to ¢ or from ¢ to b)

iii. Determine the potential difference Ve — Vf, with the appropriate sign.
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== |

a. A function fis defined by f:x+> Vx+5,xe X ={-4,-1,3,4}

i.  Write down the range of / (2 marks)
ii.  Write down all the ordered pairs of (2 marks)
iii.  Isfone-to-one function? Give reasons (2 marks)

b. If g(x)=2x’—x+1,x € R, find the followings: g(x?), g(2x-1), g(1/x) (6 marks)

c. If f(x)=2x"~1and g(x)=x+2, find: f(x)°g(x), g(x)° f(x), f(x)b f(x),
g(x)og(x) (8 marks)

log27 +log8—1log125

a. Show that = 3 without logarithmic tables (6 marks)
log6—log5
b. Ifa= log(mj, b= Iog[é} as= log(ig—]-], show that log2 =7a-2b+3c¢
9 24 80
(6 marks)
c. Solve the equation 2log; x—2log 3=3 (8 marks)



. Resolve the followings into partial fraction

b. Solve the inequality x+3 <x(x—1)

Sketch the rough graphs of the following function

. f@=r-a
i f(x)=2[x-1
2x-1
iii.  f(x)= e

CIf f(x)=£—:, show that f(x)o f™'(x)= " (x)o f(x) =x

. Divide 3x* =x* +7x—1by x* +2

. Find the constant A,B and such that:

i x-Tx+12=A(x+2)*+B(x+2)+C
ii. 2x*-6x+5=A(x-B)}+C

Show that f(x)=2x"—3x* —8x—3 is divisible by (x+1) completely a
factor of the expression.

8x+1
X +x-2
X+x-1

(xz +2)(x—2)

2x° +3x+3

(x+ 2)(x—])2

(4 marks)
(4 marks)

(6 marks)

(6 marks)

(5 marks)

(5 marks)
(5 marks)

nd hence find the
(5 marks)

(5 marks)

(5 marks)

(5 marks)

(5 marks)

' i
\
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If n is any positive integer, prove that "™ =——— = pg"”’ (4 marks)

X—ra

. Evaluate following limits (8 marks)

4
T .
x—l
x—1
5
gy X +32
x—-2 x+2

. )
imie SIN(7 COS” X)
Provethat ————==2 (8 marks)

ii.

£'(x)is called the derived function of f(x)=sinx and the process of obtaining the derivative

function is called differentiation. Prove that f”(x)=cosx. (6 marks)
. Differentiate x” sinx with respect to x. (6 marks)
If y=xsinx, prove that x%=y+x1/x2 —y2 (8 marks)
Calculate following trigonometric ratios without using tables. (6 marks)
i. sinl5’
ii. tan105°
. Prove that —= 4 = l+_COSA (7 marks)
1-cos 4 sin 4
af 6 4 11 4
Show that tan™ | — [+tan™ | — |=— (7 marks)
17 23) 4
Find the general solution of sin [Zx - %J = % (8 marks)

. Hence, Sketch the trigonometric function f(x)=2sin (2x -%)— 1, in between 27 and 27

(12 marks)
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o This question paper consists of six questions.

e Answer Five (05) Questions

Date: 2018.01.17 Pass mark 50% Time allocated:| 03 Hrs

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

H-1.0,He-40,Li-6.9 Be-9.0,B-108,C-120,N-14.0, O-16.0, F - 18.9, Ne + 20.2, Na - 23.0,
Mg-243, Al1-270,5i-281,P-31.0,5-321,C1 - 355, Ar - 40.0, K - 39.0, Ca - 40.1, Ag- 108.0, Cu -
63.5, Fe - 56.0, Co - 58.9, Zn = 65.4, Ag =107.9,Sn =117

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

i. Name the three particles of the atom with their respective charges.
(2 x 6 =12 marks)

ii. Explain what is meant by saturated solution.

(04 marks)

iii. How many grams of potassium chloride (KCl) are required to prepare a 250 mL solution
whose concentration is 2.16 mol dm-3?

(04 marks)

2. Write down the correct chemical name.

i. KMnO; vi. HCl
ii. FeO vii. CuSO4
iii. NaCl viii. COz
iv. HSO0, ix. CHy
v. CaClz X TIO

(2% 10 = 20 marks)




. 1. Zinc, is a metallic chemical element. It has the chemical symbol Zn and atomic number 30 with
mass number 65. Find, T
|

a. The number of protons (p) |
b. The number of electrons (e) \
¢. The number of neutrons (n) \
d. Naturally occurring most abundant Zinc forms are #Zn #d #7n. What are these

substances? Explain, \
| (2 x 4 =08 marks)

ii. Define these terms. \

a. Chemical element
b. Compound
c. Metalloid
d. Mixture
Mole
f. Atom (2 % 6 =12 marks)

0 \
L
H,N" >NH, \

i.  Urea [(NH2):CO] is used for fertilizer and many other things. The molar mass of the compound
is 60.00 g mol. Calculate,
a. The percent composition of H by mass.
b. The percent composition of N by mass. \
c. The percent composition of C by mass in this compound. )
(5 % 3 =15 marks)

ii.. Zinc (Zn) is a silvery metal that is used in making brass (with copper) and in plating iron to
prevent corrosion. How many moles of Zn are there in 23.3 g of Zn?
\ (05 marks)




iv.

=
)
c
=3
-
C

l
|
\
A compound with a mass composition of 87.5 % N and ]X2.5 % H was recently
discovered. What is the empirical formula for this compound?
(10 marks )

A hydrate of magnesium sulfate has a mass of 13.52 g. This sample is heated until
no water remains. The MgSO; has a mass of 6.60 g. Find the formula of the
hydrate. |\

\ (10 marks )

l
Define the pH and pOH and express their equations. )
Briefly explain the terms of Acidic solution and Basic solution at 250 j (kw =1 x 10-* mol2dm-
).

The pH of rainwater collected in a certain region of the northeastern United States on a

particular day was 4.82. Calculate the H *ion concentration of the rainwater.

In a NaOH solution [OH*] is 2.9 x10- M. Calculate the pH of the solution at 25 °C.

(5 x 4= 20 marks)
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e  This question paper consists of six questions. ‘|

e Answer Any Five (05) Questions |
e Date: 20190116 Pass mark 50% Timia”ocated: 03 Hrs

with A 10m behindB. When B is 50m from the finishing tape, A accelerates but B doesn’t. What is

|
|
1.1 Two runners A and B are leading the field in a long distance race. They arF both running at 5m/s
the least acceleration A must produce to overtakeB? (10 marks)

|
1.2 If instead B accelerates at 0.1 m/s? up to the tape, what is the least accelerration A must produce?

|

|

(10 marks)

&

2.1 State Newton'’s second laws | (6 marks)

2.2 On a particular journey the resistance to motion of a car of mass 1000kg| is proportional to its
speed. The car is travelling at a constant speed of 15m/s with a driving force of 870N. The driving
force is instantaneously increased to 1200N. |

| Find the instantaneous acceleration produced | (6 marks)
Il Find the resistance to motion and the acceleration when the car is movir\g at 20m/s (8 marks)

3 |

A man of mass M kg and his son of mass m kg are standing in a lift. When the lift is accelerating
upward with magnitude 1m/s? the magnitude of the normal contact force exerted on the man by the
lift floor is 880N. When the lift is moving with constant speed the combined magnitude of the
normal contact forces exerted on the man and the boy by the lift floor is 1000N.| Find the values of M
and m. (20 marks)

a. |

l
4.1 A particle of weight 10N is placed on a smooth plane included at 55° to the horizontal. Find the
magnitude of the force required to keep the particle in equilibrium if it acts;

| Parallel to the plane (Smarks)




Il Horizontally i (5 marks)
Il Upwards at an angle of 25° to a line of greatest slope of the plane ‘I‘ (5 marks)

|
4.2 Without making any calculations state, with reason, which of the tﬁree cases has the greatest
normal contact force. ‘| (5 marks)

5 \

5.1 The diagram shows a force of magnitude 20N acting
downwards at 25° to the horizontal on a block of mass 4kg,
which is at rest in limiting equilibrium on a horizontal
surface. Calculate the coefficient of friction between the
block and the surface. (10 marks)

5.2 Calculate the acceleration with which the block starts _
to move if the direction of the force of magnitude 20N is ‘
reversed. (Consider a “pull” of magnitude 20N, acting 25° upward to the hoﬂlizontal) (10 marks)

) |
|

6.1 A stone is thrown upwards with an initial velocity of 25m/s from a point #Om above ground.

| Find the maximum height of the stone above ground. ‘l (5 marks)
Il Find the time when the stone his the ground ‘l (5 marks)
Il Display (t,v) graph for the motion of the stone (up to the time when iq hits the ground)
| (5 marks)
IV Display a graph showing the change in height of the stone as a functior of time (t,s) (5 marks)
i
7. \
7.1 Explain the relationship between Work-done and Energy l\ (6 marks)

7.2 A tractor of mass 500kg pulls a trailer of mass 200 kg up a rough slope inclined at 17° to the
horizontal. The resistance to the motion is 4N per kg. Calculate the work done by the tractor engine,

given that the vehicle travels at a constant speed of 1.4 m/s for 2 minutes. " (14 marks)
|
\
|
8. |
|
8.1 What is meant by conservation of energy? \ (6 marks)

8.2 A particle is projected with speed 4m/s up and along a surface (ramp) "inclined a 30° to the
horizontal. It reaches the top ramp with speed 1.2 m/s. If the inclined surface ii smooth (frictionless),

what is the length of the ramp. l‘ (14 marks)
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With an aid of a suitable sketch show following principle parts of a ship.
Keel, Propeller, Rudder, Hull, Bow thruster, Main deck, Double bottom tank, After peak
tank, Fore peak tank, Life boat, Cargo hold, Navigation bridge, Navigation lights, Main
mast, Windless, Anchor, Anchor locker, Cargo crane, Accommodationttadder, Poop deck,

l

Monkey island, Engine room, Port hole, Hatch cover, Funnel. (20 marks)

Make a list of safety gears which should be worn when performing follrwing jobs.

i Painting bridge front (04 marks)
ii. Changing bulbs in the Christmas tree. |‘ (04 marks)
iii. Performing a welding work on main deck \ (04 marks)
iv. Removing cylinder head of main engine (04 marks)
V. Entering double bottom tank. } (04 marks)

Explain the meaning of following abbreviation (a shortened form of a worc«)
Example: OT = over time

i IMO, ETA, ETD, SOLAS, MARPOL, LSA, FFA, ROB, SOPEP, EEBD, (10 ma%ks)

i Name 5 FFA items and 5 LSA items. " (10 marks)

(a) Make a list of different type of ships widely used in shipping industry for transporting
Cargo, vehicles and passengers. (10 marks)
(b) Briefly describe 5 of them. (10 marks)

. (a) Explain following terms using suitable sketches where necessary
(i) Trim (ii) List (iii) Pitching (iv) rolling (10marks)

(b) (i) Explain what is the purpose of sounding tape? (04 marks)
(i) Briefly explain how to use a sounding tape? | (06 marks)
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FINAL EXAMINATION QUESTION PAPER

Engineering Drawing

o Answer All Questions

Date: 2018.09.06 Pass mark 50% Timgallocated: 03 Hrs
Marking System
(i) Q1 60 Marks
(ii) Q2 30 Marks
(i)  Titles and Lettering 05 Marks
(iv)  Boundaries, Lines, and overall neatness 05 Marks
QL. Using third angle orthographic projection, draw the machined steel casting as

Q2.

per the given detail in full scale and fully dimension the drawing. (All
dimensions are in mm) Following views are required;

[.  Frontelevation from A
II. End elevation from B
III. Plan view

Construct an ellipse using rectangular method having an 80 mm major axis and
50 mm minor axis.




.
L]

Q1

4 holesR 5
2 holes dia 16

Bore dia 12
Boss dia 22

N\

All undimensioned radii 6mm

I
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Physics
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. This question paper consists of six questions.
. Answer Any SIX Questions
Date: 2018.09.05 Pass mark 50% Time aHT:atcd: 03 Hrs

2l

|
&0 = 8.85%10°2 CY/Nm?, up = 4nx107 H/m, me = 9.11x10-'kg, my = lamu =1.6726x10-"kg,
e=16x10"1°C

?
a. Describe the image formed by a thin converging lens when a real objeTt is situated
\

i. Outside the front focal point F
ii. Inside the front focal point F (8 marks)

b. An object 6 cm high is placed 40 cm from a thin converging lens of 8 cm focal length. A
second converging lens of 12 cm focal length is placed 20 cm from the first lens as shown
in figure. Find the position, size, and characters of the final image.

1 k
20 cm (L tuatky)
«—>
6 ch ‘l
h 40 cm \

|
Fi1=8cm Fo=12cm l\

a. A standard radio broadcasting station has an assigned frequency between 535 and 1605
kHz. The VHF television stations have frequencies between 54 and 216 MHz. While the
UHF have frequencies between 470 and 890 MHz. What is the wavelength corresponding
to each of the frequencies mentioned? \{ (6 marks)

b. Ultra violet-light ranges in wavelength roughly from violet at 360 nm to 70 nm. Its speed
in in vacuum is about 3x10% m/s, as is the case for all electromagnetic waves. Determine
the corresponding frequency range. (4 marks)

c. Ultra violet-light ranges in wavelength roughly from violet at 360 nm to 70 nm. Its speed
in in vacuum is about 3x10% m/s, as is the case for all electromagnetic waves. Determine
the corresponding frequency range. (4 marks)

|
\

1




' |
d. Radar set for determining the speed of approaching cars sends out waves of frequency 1000
MHz. 1f the beat frequency observed is 180 Hz, what is the speed oﬁ‘the car?

|‘| (6 marks)

|
3. As shown in figure, an observer P on a boat is standing between two parallel ship paths when
the ships approach from opposite direction. Ship A has a speed 20 ms™'. It blows its horn, which

has frequency 200 Hz. The ship B has a speed 30 ms™'. The speed of soun#i in the air is 340 ms
!, and no breeze is blowing. ‘-

a. Find the wavelength and frequency of the sound waves observer P r'pceives from ship A

‘| (10 marks)
b. Write an equation for the apparent frequency which heard by the wat#her on ship B

l‘. (5 marks)
c. Find the frequency and the wavelength is heard by the watcher on shii? B

@?ﬂ\ R S

Va=20m/s Vi =30 m/s|
= \
|
a, |
a. State the Biot-Sarvart law l\ (4 marks)
|
b. Write an expression for the magnetic flux density (B) inside a current (I) carrying solenoid
|
whose length is L and number of turns is N ‘I (4 marks)
|
a. A solenoid with 500 terns is wound on an iron ring 80 mm ? In cross-séictional area, of 6
cm length and of 2000 relative permeability. If the windings carry 300 mA, determine
I
i.  The permeability of iron | (4 marks)
ii.  The flux density in the iron core "‘ (4 marks)
|
iii.  Total flux inside the solenoid ‘| (4 marks)
|
|
‘i
|
X |‘
|
a. Define the index of refraction of a material medium. ‘.‘ (3 marks)
|
b. What is the speed of light in crystalline quartz? Assume the index of refraction of quartz
|
to be 1.553 and speed of light in free space to be 3.0x10° ms™’. | (5 marks)
|
c. The index of refraction of a flint glass is 1.64. Find the speed of light in the glass, the angle
of refraction in glass if light is incident from water at an angle of 50 ?, and t“.fritical angle of
incidence for glass- water interface. |‘| (12 marks)
6. |
|
a. States the Amperes’ law. | (4 marks)

b. Write an expression for the magnetic field produced by an inﬁnitel)# long current

carrying conductor. Hence find the magnetic field at appoint 100 mm from a wire

carrying a current of 5 4. 'ii (6 marks)

e |

R



B

c. Two long parallel wires separated by distance 100 mm. There is turrent of 5 A in wire
1 and a current of 10 A in wire 2 in same directions. \

i.  Find the magnetic total magnetic field at the point which ﬁs on the line joining

the wire and 30 mm from wire 1 and 70 mm from wire 2. ‘|‘ (5 marks)
ii. At what point on the line joining the wires is the magnetic field zero?
" (5 marks)

Write an expression for the force(F) acting on a charge(q) which is moving in a magnetic
field(B) with a velocity of V. Hence derive an expression for the radilps of the path of the
electron ‘l (4 marks)

|
. He 2* ion travels at right angles to a magnetic field of 0.8 T with a velocity of 10° m/s.

Find the magnitude of the magnetic force on the ion. |‘| (4 marks)

|
An electron is moving with a speed of 5107 m/s at right angle to a magnet field of 0.5 T.

What is the magnetic force on the electron? What is the radius of thlle electron moves?

‘l (8 marks)
\
. A proton beam is bent in a circle of radius 2 m by a uniform field with 10 T. what is the
speed of the proton? |\| (4 marks)
‘|
|
|
t
I‘I
Describe the Fleming’s left hand rule ‘i (5 marks)
|
Write an expression for the force on a current carrying conducting rod in a magnetic field
|‘| (5 marks)
Determine the force act on a current carrying conductor of 0.5 m long \Jd(hich is kept in a
magnetic field of 0.2 T if the current in the conductor is 2 4. ﬂ (5 marks)
|

. A coil of 20 turns has an area of 800 mm’ and bears a current of 0.5 A. It fi‘s placed with its

plane parallel to a magnetic field of intensity ¢.3 T. Determine the torque 'on the coil.

|1| (5 marks)
|
|

Describe the Faraday law and Lenz’s law of electromagnetic induction | (6 marks)

|
. A horizontal wire 0.5 m long is falling at a speed of 10 m/s perpendicular to a uniform

magnetic field of 1.1 T, which is directed from east to west. Calculate th%: magnitude of

the induced emf | (4 marks)
|

Describe the Fleming’s right hand rule i\i (4 marks)

. The perpendicular component of the external magnetic field through a ZP turn coil of

radius 21 mm increases from 0 to 20 T in 4 s. If the resistance of the coil is 4 £,
|

i.  What is the magnitude of the induced current? ‘|‘ (4 marks)

|‘| (2 marks)

ii.  What is the direction of current
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e=1.6x10""C

g0 = 8.85%10°"? C¥/Nm, po = 4nx107" H/m, me = 9.11x10-3'kg, mp = lamlﬂ =1.6726x10""kg,

a. Describe the image formed by a thin converging lens when a real object is situated
i. Outside the front focal point F

ii. Inside the front focal point F (8 marks)
b. An object 6 cm high is placed 40 cm from a thin converging lens of 8 ¢m focal length. A
second converging lens of 12 cm focal length is placed 20 cm from the first lens as shown
in figure. Find the position, size, and characters of the final image.
(12 marks)

a. A standard radio broadcasting station has an assigned frequency between 535 and 1605

kHz. The VHF television stations have frequencies between 54 and 216 MHz. While the
UHF have frequencies between 470 and 890 MHz. What is the wavelength corresponding
to each of the frequencies mentioned? (6 marks)

Ultra violet-light ranges in wavelength roughly from violet at 360 nm to 70 nm. Its speed
in in vacuum is about 3x10® m/s, as is the case for all electromagnetic waves. Determine
the corresponding frequency range. (4 marks)

Ultra violet-light ranges in wavelength roughly from violet at 360 nm to 70 nm. Its speed
in in vacuum is about 3x10® mys, as is the case for all electromagnetic waves. Determine
the corresponding frequency range. a\ (4 marks)
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d. Radar set for determining the speed of approaching cars sends out waves of frequency 1000
MH. If the beat frequency observed is 180 Hz, what is the speed of the car?

(6 marks)

As shown in figure, an observer P on a boat is standing between two parallel ship paths when
the ships approach from opposite direction. Ship A has a speed 20 ms™. It blows its horn, which
has frequency 200 Hz. The ship B has a speed 30 ms™'. The speed of sound in the air is 340 ms
I, and no breeze is blowing. L

a. Find the wavelength and frequency of the sound waves observer P receives from ship A
(10 marks)
b. Write an equation for the apparent frequency which heard by the watcher on ship B
| (5 marks)
Find the frequency and the wavelength is heard by the watcher on ship\B

N \ \ X (5 marks)
_._.g ........... e . @é .
|

(4 marks)

o

a. State the Bior-Sarvart law

b. Write an expression for the magnetic flux density (B) inside a current (I) carrying solenoid
whose length is L and number of turns is N (4 marks)

a. A solenoid with 500 terns is wound on an iron ring 80 mm ? In cross-sectional area, of 6
cm length and of 2000 relative permeability. If the windings carry 300 W*A, determine

L

[

i.  The permeability of iron (4 marks)
ii.  The flux density in the iron core L (4 marks)
|
iii.  Total flux inside the solenoid \ (4 marks)
|
\
|
t
a. Define the index of refraction of a material medium. (3 marks)

b. What is the speed of light in crystalline quartz? Assume the index of refraction of quartz
to be 1.553 and speed of light in free space to be 3.0x10® ms™'. \ (5 marks)

¢. The index of refraction of a flint glass is 1.64. Find the speed of light in the glass, the angle
of refraction in glass if light is incident from water at an angle of 507, and critical angle of
incidence for glass- water interface. (12 marks)
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a. States the Amperes’ law. ‘ (4 marks)
b. Write an expression for the magnetic field produced by an infinitely long current

carrying conductor. Hence find the magnetic field at appoint 10) mm from a wire
carrying a current of 5 4. (6 marks)

1 and a current of 10 A in wire 2 in same directions.
i.  Find the magnetic total magnetic field at the point which is|on the line joining

c. Two long parallel wires separated by distance 100 mm. There is cuN‘rem of § A in wire

the wire and 30 mm from wire 1 and 70 mm from wire 2. |‘ (5 marks)
ii. At what peint on the line joining the wires is the magnetic ﬁeld zero?
| (5 marks)

field(B) with a velocity of V. Hence derive an expression for the radius of the path of the

|
Write an expression for the force(F) acting on a charge(g) which is mo%ing in a magnetic
electron (4 marks)

. He 2% ion travels at right angles to a magnetic field of 0.8 T with a ve?ocity of 10° mvs.

Find the magnitude of the magnetic force on the ion. I (4 marks)

\
An electron is moving with a speed of 5x107 m/s at right angle to a magret field of .5 T.

What is the magnetic force on the electron? What is the radius of the electron moves?

‘| (8 marks)
. A proton beam is bent in a circle of radius 2 m by a uniform field with \10 T. what is the
speed of the proton? \ (4 marks)
|
|
\
|
|
Describe the Fleming’s left hand rule \ (5 marks)

. . . .|
. Write an expression for the force on a current carrying conducting rod in F magnetic field

\ (5 marks)

Determine the force act on a current carrying conductor of 0.5 m long W*'lich is kept in a

magnetic field of .2 T if the current in the conductor is 2 4. \| (5 marks)

. A coil of 20 turns has an area of 80 mm? and bears a current of 0.5 A. It i:* placed with its

plane parallel to a magnetic field of intensity 0.3 T. Determine the torque on the coil.

|l (5 marks)

Describe the Faraday law and Lenz’s law of electromagnetic induction \ (6 marks)

. A horizontal wire 0.5 m long is falling at a speed of 10 m/s perpendicul Lr to a uniform

magnetic field of 1.1 T, which is directed from east to west. Calculate the magnitude of
the induced emf (4 marks)

|\ Page 3 of 4
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c. Describe the Fleming’s right hand rule (4 marks)

d. The perpendicular component of the external magnetic field through a 20 turn coil of
radius 21 mm increases from 0 to 20 T in 4 s. If the resistance of the coil is 4 2,

i.  What is the magnitude of the induced current? (4 marks)
ii.  What is the direction of current (2 marks)
Page 4 of 4
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e  This question paper consists of SIX questions.

« Answer Any FIVE(05) Questions
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* Permittivity of free air/ vacuum (e9) — 8.854x10712 F /m
# Resistor Color Codes:Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6,
Purple -7, Grey -8, White -9, Gold — 5%, Silver -10%, No Color -20% \

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

01. a) Draw the circuit symbols of npn and pnp transistors. (4 marks)

type? (6 marks)

¢) Draw the circuit diagrams for the method of feedback resistor biasing transistor.
(2 marks)

d) Following circuit shows biasing by base resistor method. If it is required to set the

b) What are the types of transistor configurations and write current gain cq\atlons each
operating point at ImA, 6 V, find the values of R¢, Rgand draw load line

Given =150, Vege=0.3 V. (8 marks)
+Vee=9V
. i
% RB % R('

| %’c

5

, S e

IB ‘

vig




|
02. a) Draw inverting and non-inverting voltage operational amplifier cir?uits. (5 marks)

|
b) In following circuit, feedback resistor Ry, dc voltages ¥, and V} are connected with

operational amplifier. Assuming no saturation for part i. and ii.
ﬂ (10 marks)

|
|
i. If Rr= 12k Q, ¥, =2V and V = 0V. Determine V, aﬂhd L

ii. Repeat part i. for Rr=9k Q, V=4V and V, =2V. |

|
¢) If V=5V and ¥, = 3V and determine the minimum value of Ry that will
produce saturation if the saturation voltage levels are V, = + ~4V (5 marks)
i

Rf ﬂ
AN \
3k0 \

oSy, |

j—Va = Vb 8 |
l |

|

03. a) Explain forward biasing and reverse biasing of real diode. | (6 marks)
b) Assuming diodes to be Ideal find the values of I and V in the circuits b#low.
(8 marks)
+10V

-0V ~10V [

¢) Explain the behavior of full wave rectifier circuit when applying altematiq‘g current?
(6 marks)
|



N

“

04. a) Define capacitance ‘|‘
|

(5 marks) CL)

| /
b) Calculate the capacitance of two metal plates of area 30 m? and separated by a dielectric n

2 mm thick, relative permittivity 6 and ¢, =8.854x10™'2. 'wl

(5 marks)

¢) Three capacitors of capacitance 2uF,4uF and 6 uF respectively ar% connected in series

to a 220V d.c. supply. ‘

Find i. the total capacitance ‘|‘
ii. charge on each capacitor ﬂ
iii. potential difference across each capacitor. '\

[
05.a) State Ohm’s law. ‘|

(10 marks)

(5 marks)

i ; N . t
b) Six resistors are connected as shown circuit. If a battery having an e.m.f. of 24 V and

internal resistance of 1 Q is connected to the terminal A and B. '

Find i Equivalent resistance between A and B. l‘l
ii. the current from the battery ‘|
iii. Potential difference across 8 Q and 4 Q resistors "‘
iv. the current taken from the battery if a conductor of negl? gible resistance is
connected in parallel with 8 € resistor. ‘|‘ (15 marks)
|
06 a) Express Kirchhoff current and voltage laws. "\ (4 marks)

a) Consider the DC circuit shown in Figure 1 and note that the direction of the currents

shown in the figure are arbitrary. ‘
8.00 V ‘-
;, l0ag SOV . 4

! |

|
'\
I I TV
|

100V = 3oq 0
250 Q 150 2 |
d ~p
C 2 h
Figure 1

i. Find each branch current.

|
| (8 marks)

ii. What is the direction of the current through 250 €2 resistor? (from b to ¢ or from ¢ to

b)

iii. Determine the potential difference Vd — Vf, with the appropriate sign.

lil (4 marks)
\

|
(4 marks)
|
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a. Explain what is meant by SHM \L (2 marks)

b. Sketch graphs for the variation of kinetic energy, potential energy e§nd total energy with
displacement in a simple harmonic motion \ (6 marks)

c. An object moving with simple harmonic motion has amplitude of 2 m anFl a period time of 0.5
seconds. Determine

|
i. The frequency of the oscillation \

| (4 marks)
ii. The acceleration at the middle and end of an oscillation ‘l (4 marks)
iii. The velocity when the object is 1.5 m away from the origin \ (4 marks)

block is pulled a distance x = 10 ¢m from its equilibrium position at x = 0 on

and released.

|
2. A block whose mass m is 0.8 kg is fastened to spring whose spring constant k is 700 N/m. The
frictionless surface

a. What are the angular frequency, the frequency and the period of the re‘*{sulting motion?

'\l (5 marks)
b. What is the amplitude of the oscillation? | (5 marks)
c. What is the maximum speed of the oscillating block, and where is thel block when it has
this speed? | (5 marks)
d. What is the magnitude of the maximum acceleration of the block? | (5 marks)
|
3. \
a. Write the mirror formula specifying the sign convention. \ (6 marks)
I‘I
‘\ Page1of3
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. Draw the ray diagram for an object in front of a concave mirror |
i.  When the object is placed at infinity "

ii.  When the object is placed between the focus and mirror I‘ (6 marks)

An object 20 mm high is placed I m from a concave mirror with a ralfiius of curvature of 4 m.

find the focal length and the location, height, and orientation of the ir‘page?

(8 marks)
|
|
Describe the Doppler effect ‘I‘. (4 marks)
ﬂ
. Write expressions for the apparent frequency heard by an observer: 1
i.  When he is stationary and a source of sound is moving towardi him
|
ii.  When he is moving towards a stationary source of sound ' (6 marks)

\

A man walking away from a wall at a speed of 0.5 m/s in a directioh at right angles to the
wall. When he walks, he blows a trumpet steadily. An observer tow'(ard whom the man is

walking hears 4 beats per second. If the speed of sound of sound 1s| 330 m/s, what is the
frequency of the whistle?

‘|‘ (10 marks)

i
. Describe the interference of light and their application ‘1 (4 marks)

. A diffraction grating is rule with 3000 lines per centimeter. The first ord'pr of a spectral line is
observed to diffracted at angle of 20 ?. What is the wavelength of the rad?ation‘?

‘| (6 marks)

. A grating having 2300 lines per in centimeter produces spectra of mercuﬂy arc. The green line
of the mercury spectrum has a wavelength of 5461 A. What is the angular separation between

the first-order green line and the second-order green line? (10 marks)
1A=10"1"m

. Define pitch, loudness, quality, intensity "‘ (8 marks)
|
|
|

. Write an expression for the sound level change using Intensity or power of source relative to
the threshold of hearing (4 | arks)
|

\
. A rock band gives rise to an average sound level of 105 dB at a distance of 10 m from the
center of the band. As an approximation, assume that the band radiates szﬁnd equally into a
hemisphere. What is the sound power output of the band (threshold of hearing = 10 *'* W/m?

) '\I (8 marks)

| Page 2 of 3
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7. ‘|
|
a. Write expressions for the frequencies of fundamental and of the first two overtones produced

in an closed organ pipe '\l (4 marks)
|

|
b. An organ pipe 1.4 m long is open at both end. If the velocity of sound “is 334 m/s, what are the
frequencies of the fundamental and of the first two overtones? | (6 marks)

|
c. Two closed pipes, one 1.45 m and 1.44 m in length, are sounded simﬂtlltaneously. How many

beats per second will be produced between the fundamental tones if ﬂPe velocity of sound is

334 m/s?

| (6 marks)
|
; |
a. Describe the followings ‘|
i. Refractive index of a medium ‘|
ii. Total internal reflection ‘l‘ (4 marks)

|
\
b. Light is passing from air into a liquid and is deviated 79 ¢ when the angle of incidence is 52 7.
Under what conditions will total reflection occur at this interface. lwl (6 marks)
\
|
c. A beam of sodium light passes from air into water and then into flint %lass, all with parallel
surfaces. If the angle of incidence in the air is 45 ’, what are the angles of refraction in water

and the glass?(n = 1.333 and 1.63 for water and flint glass, respectivelyj (10 marks)
|

9. A plane-progressive wave is represented by the equation ‘

[
I
y(x,1)=0.25 sin(1207rt —%”x) |

|
Where y is the displacement in millimeters, t is in seconds and x is the distanéf from a fixed origin
O in metres (m). Determine \

a. The amplitude '

\ (2 marks)
b. The frequency of the wave '\ (4 marks)
c. Its wave length lwl (4 marks)
d. Its speed ‘l (4 marks)
e. The phase difference in radians between a point 0.1 m from O and 1.10 m from the origin
0 ‘|‘ (6 marks)
|
\
|
\
|
|
END. ‘|‘
|
\
|
\
\
|
|
" Page3of3
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Indicate following areas and parts of a merchant ship with an aid of a sketch.
a) Accommodation, navigation bridge, engine room, draft, beam, bow, sthd side, port side,
out board, inboard, keel, D.B. tank, Anchor, chain locker, propeller, rudder and main mast,

(16 marks)
b) Explain the meaning of knot and nautical mile. (4 marks)
a) Give 10 kind of safety gear widely used on board. (10marks)
b) Explain most important 5 gears from above list. (10marks)
a) List 10 types of trading ship widely available at sea. 7 (10 marks)
b) Explain following terms using suitable sketches where necessary
(i) Trim (ii) List (iii) Pitching (iv) rolling (10marks)

Explain the use of following components of a motor ship. ‘

Steering gear, Bow-thruster, Ballast tank, Emergency fire pump and Life boat | (20 marks)
a) Explain what stands for each letter of word “FIRE” (4 marks)
b) What is fire triangle and what are the principle methods of fighting a fire l\(G marks)

c) Sketch and describe any type of portable fire extinguisher. (10 marks)
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I*" SEMESTER EXAMINATION QUESTION PAPER

Engineering Drawing
e Answer All Questions
Date: 2018.06.19 Pass mark 50%

Marking System

@ Qi

i) Q2

(iii)  Titles and Lettering

(iv) Boundaries, Lines, and overall neatness

Q1.

Q2.

Timeallocated: 03 Hrs
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60 Marks
30 Marks
05 Marks
05 Marks

Using third angle orthographic projection, draw the cast steel bracket as per the
given detail in full scale and fully dimension the drawing. Following views are

required;

I.  Frontelevation from A
II. End elevation from B
III. Plan view

Construct the geometric figure as per the given figure in full scale

approximate dimension value for “x” in the figure.

ﬁand mark an

|




Q1
Q2
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MID EXAMINATION — QUESTION PAPER

APPLIED MECHANICS
Answer any 04 questions only
Total Marks - 100
g-98ms?
Date: 18.06.2018 Pass mark 50% Time allocated: 2.5 Hours
Define Speed and acceleration (2% 2= 4 marks)
A cyclist leaves home O and rides along a straight road with a constant acceleration.

b)

d)

After 10 seconds, he has reached point A with a speed 15m/s and he maintains this
speed for a further 20 seconds until he reaches B before retarding (decelerating)
uniformly to rest at C. The whole journey takes 45 seconds. Sketch the velocity- time
graph for the journey and find; (6 marks)
i) His acceleration from O to A.
ii) His retardation (deceleration) from B to C. \
iii) The total distance traveled from O to C.
(9 marks)

A tractor exerts a force of 5x103 N on a horizontal chain while moving a load
a distance of 50 cm. How much work is done by the tractor?
A person lifts a 50 kg bucket from a well and does 4.9 x103 ] of vTork. How
deep is the well?

( 6 marks)

| Pagel1of3




2) |

|
i.  Man through a ball at u ms! at angle 6 to horizontal .(gﬁravitational

acceleration as g ms-2 ).show that horizontal range of prtgajectile (R)is
|
_u® sin26 |

g \
(Show your work out) | (5 marks)

ii. A particle is projected with a velocity of 10 m/s with the\angle of
projection 300 with horizontal. Determine the velocity of anther body
thrown at an angle of elevation of 450 which will have |

a. Equal time of flight |
b. Equal maximum height (2 ><10’\|=20 marks)

3) |

i. State Newton's second law of motion \(4 marks)
\

a) Mark all the force acting on the system |
b) find the mass of car and tension of the string '
|
(}13 marks)
\

iii. AnSUV with mass 1.80 x 10° kg is traveling eastbound at 15.0 m/s, while a
1

compact car with mass 9.00 x 102kg is traveling westbound at 15.0 m/s.The
\

cars collide head-on, becoming entangled.
(a) Find the speed of the entangled cars after the collision. '
(b) Find the change in the velocity of each car. \

(c) Find the change in the kinetic energy of the system consistiné of both cars.

\k (8 marks)

\ Page 2 of 3
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iv.

4)

5)

i.  Define friction. Also give the SI unit of friction. l\ (5 marks)
ii. Give way of increasing and reducing friction. | (4 marks)
iii. A cord running over a pulley connects
two objects. The coefficient of static
friction between the object and the
table is 0.25, The coefficient of

dynamic friction is 0.2. If M =8.0 kg m

= 6 kg and 6=300. (M is not touching
the wall) Find,

a.  Limiting frictional force. \
b.  Acceleration of the system. \

c.  Tension of the string. ‘I ( 16 marks)
\
|
|
Write 4 examples for circular motion? " (4 marks)
A car travels at a constant speed of 13.4 m/s on a level circular | of radius 50.0
m. What minimum coefficient of static friction, pus, between the tinles and roadway
will allow the car to make the circular turn without sliding? \ (8 marks)

A heavy flywheel of moment of inertia 0.3 kgm2 is mounted on a horizontal axel
of radius 0.01 m and negligible mass compared with the ﬂywheel.\i Neglecting
friction, find \l
a. The angular acceleration if a force of 40 N is applied tangerﬂtially to the
\

axel

|
b. The angular velocity of the flywheel after 12 s from rest? ‘I

(4x2 =8 marks)
A race car accelerates uniformly from a speed of 40.0 m/s to a speed of 60.0 m/s
in 5.00 s while traveling counterclockwise around a circular track

102 m. When the car reaches a speed of 50.0 m/s, find
(a) the magnitude of the car’s centripetal acceleration (b) the angular speed
(5 marks)

radius 4.00 x

End. \

\ Page3of 3
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2"" SEMESTER REPEAT EXAMINATION QUESTION PAPER

3. a) Integrate with respect to x

12
4. In the binomial expansion of (xz —%) , Find

Mathematics
This question paper consists of Nine questions.
o Answer Any Six(06) Questions
Date: 2018.02.01 Pass mark 50% Time allocated: 03 Hrs
" . x?—x+3
1. a) Find LT}W (6 marks)
; . x2-3x-4
b) Find ll_lg e (6 marks)
. sinx—cosx
¢) Evaluate xl}nm“ L (8 marks)
2. a) Differentiate with respect to x, (6 marks)
i y=2x34x3—Tx+3 i y=2=
b) Find % in terms of the parameter t, if y = sin(t) and x = 3t2. (6 marks)
§ _ _ d?y dy\?
¢) Given thaty = x — tan™x, prove that T Zx( = E) =0 (8 marks)

(6 marks)
i. f(2x® + :—2 - i + 1)dx ii.  [(3sinx — 5e* + cosec?x)dx

x—1

b) Determine the partial fractions of m

(6 marks)

¢) Hence, Evaluate I ( -1 (6 marks)

x+l)(x+3)dr

a) the coefficient of x°
b) the term independent of x.

(10 marks)
(10 marks)



5. a) Without using tables or calculator, evaluate (6 marks)
i. sin15° cos15° . cos’ 22.5° —sin* 22.5°
b) Prove that (8 marks)

cosx—sinx 1-sin2x

1 ii. sin3x =3sinx—4sin’ x

cosx+sinx cos2x

¢) Giventhat 0 <x<2x, solve the equation V3sinx+cosx =1 (6 marks)
6. a) Solve the quadratic equation 2x* —3x-3=0. (6 marks)
b) Determine the nature of roots of quadratic equation nx’ —mx—n=0. (8 marks)
¢) Determine the range of value of & for which the quadratic equation
kx* +6(k —2)x +3(k +2) = Ohas real distinct roots. (6 marks)

7. The function is given by y=(x-3)" -4

a) Find the coordinate of turning points. (6 marks)
b) Find the coordinate of x and y intercepts. (8 marks)
c) Sketch y=(x-3)" -4 graph. (6 marks)
8. a) Find numerical value of the followings (6 marks)
3
i. (—128)7 ii. log, 16
b) If log,, 2 =x,express logs,, 5 in terms of x. | (6 marks)
¢) solve log,(3* 7 +7)=2+log,(3"" +1) (8 marks)
9. a) Divide x’ +4x* —5x—8 by x+3 (6 marks)
b) Factorize x* —7x® +7x +15 using factor theorem. (6 marks)
¢) When px* +gx’ +3x* —2x +3is divided by x> — 3x +2 the remainder is 2x —1. Find the value of
pandq. (8 marks)
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FINAL EXAMINATION QUESTION PAPER
ELECTRONICS

e This question paper consists of eight questions.

o Answer Any SIX(06) Questions

Date: 2018.01.10 Pass mark 50% Time allocated: 03 Hrs

» Some helpful Data:

* Permittivity of free air/ vacuum ( €9) — 8.854x1072 F/m

* Charge of electron — 1.602x10'°C

Barrier potential across a ‘Si” Diode — 0.7 V | across a “Ge” Diode 0.3 V

* Resistor Colour Codes:

Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -5, Blue -6, Purple -7, Grey -8, White -
9, Gold — 5%, Silver -10%, No Colour -20%

1. a) What colour bands will be found on a resistor with a nomal value of 1 MQ and tolerance
of £5? (6 marks)
b) A length of wire has a resistance of 4.5 Q. Find the resistance of another wire of the same
material two times as long and twice the cross-sectional area. (6 marks)
c¢) Find the equivalent resistance between point A and B. (8 marks)

Ry=160 R,=80
— AAMA——AAM——

MW
Ry= 4B




2. a) Identify the terminals in the following op — amp. \ (6 marks)

15
—

b) Draw schematic diagram of weighted summer amplifier. (6 marks)
c) In following circuit, feedback resistor Ry, dc voltages Va and Vp are connected with
operational amplifier. Assuming no saturation for part i. and ii. (8 marks)

I If Rr= 12k Q, ¥4 =2V and V3 = 0V. Determine V, and

i, Repeat part i. for Rr=9k Q, ¥V, =4V and V; =2V.

L AAS

3k0
M\ .

#a 2V, |
i :
3. a) Draw schematic diagrams of npn and pnp transistors. (6 marks)

b) Describe the various methods used for transistor biasing. (6 marks)

A
4
%

¢) The amplifier circuit is shown in below, Find the operating point. Given that p = 50 and
Vee=0.7V. (8 marks)

150 kQ % R,

1kQ 2R,




|

|

\ -
4. a) Describe formation of diode from pure silicon crystal to P-N junctiondiode. (6 marks) 1
b) Draw schematic diagrams of the full wave and half wave rectifier circuits. (6 marks)

c) Assume that the diodes in the figure are ideal. Find the values of the labeled currents and

voltages. (8 marks)
PS5V £S5V +3V
10 k0 10 ka2 £ 5 kO |\
v v
i y
:l ¥ b
2 5 A4 — 5 A% e - 174
|
] (i) 10 kO \
|
-3Y \
|
(iii) \
5. a) State the Kirchhoff’s current law and voltage law. (4 marks)
b) Following circuit contains three loops. Find each branch current. (8 marks)
14v
r ] ' |
g L
g 40 l Iz
— 11
5 ———AW~ c |
ov 60
1 l I A )
4 MWV D
20
¢) Find the potential difference between junctions B and C. (4 marks)
d) Calculate the total power generated by the voltage sources. (4 marks)




-

|
6. a) State Ohm’s law. (4 marks)

b) The graph below shows the I-V characteristic of a particular electridﬁal component.

|
) e ! > ‘
0 sui 2 3mdm Sm ¥ |‘
i

|
(6 'Emarks)

I
¢) In the circuit below an electrical device (load) is connected in series with a cell of emf

2.5 V and internal resistance r. The current I in the circuit is 0.10 A. |

e.m.f.=2.5V x
; \

I=0.10A |

Calculate the resistance of that electrical component.

|
load '

If the power (P=VI) dissipated in the load is 0.23 W. Calculate |

i the total power of the cell; | (4 marks)
ii. the resistance of the load; |\| (4 marks)
iii.  the internal resistance r of the cell. | (2 marks)
I
|
7. a) Fill the spaces in following table. "‘ (10 marks)
i
Characteristic Symbol Units Nanﬂe of the Units
Charge Q C 1
Vv volts |
P W ‘l
Current Amperes
| F E
Voltage gain ‘|




|
b) In the circuit given below, Ci=60puF, C2=20 pF, C3=9 pF and Ce=12 pF. If the potential
difference between points a and b Va= 120 V find the charge of the\

second capacitor.
Cs I‘ (10 marks)
| |
a ! b |

— P

Ci C: |

|
8. a) Ifresistors Ry and Rz and R; are (i) in series and (ii) in parallel. Derive the formula for
the equivalent resistance Req of each network.

| (6 marks)
b) Find the equivalent resistance between point a and b. \\ (7 marks)
30 ﬂ
W |‘|
L
J b %
= |
90 60 v ‘

|
. —WW—]

|
1200 . '
70 ‘|
= \
|
50 ‘l
— b. i
ﬂ
c) Calculate equivalent resistance of following resistor network. (7 marks)
|
P55 o Reststor Newwork — = = » == = e - ‘l
: M L
e 20V i ] e 100 V > ! |‘
— AW MA, ; iwl
I \
| A 1|
i
L
! M { 8
i
.
! i
f I St SR L. . - Wiyt § |
il |

{ 1
s




Mass Numbers of first 20 Elements:
H-1,He-4,Li-7,Be-9,B-10.8,C-12,N-14,0-16, F - 19, Ne — 20, Na —23, Mg — 24, Al - 27, Si —
28,P-31,S-32,C1-35.5, Ar—40, K — 39, Ca—40, Ag- 108, Mn- 55, Sr- 88.
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This question paper consists of eight questions.
Answer Any Six (06) Questions

Date: 2018.01.09 Pass mark 50% Time allocated: 03 Hrs

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

» Some helpful Data:

* Avogadro Constant (N) — 6.022 x 10% mol
* Charge of electron — 1.602 x 10"°C | * Faraday Constant — 96500Cmol’!

1. a)

b)

d)

2. a)

Give an example of a homogeneous mixture and an example of a heterogeneous mixture.

(4 marks)
Name following compounds i. KMnO, ii. Cu(NO,), iii. FeCl, (6 marks)

Indicate the number of protons, neutrons and electrons in each of following species
LU B i S0 (5 marks)

All alkali metals react with water to produce hydrogen gas and the corresponding alkali
metal hydroxide. A typical reaction is that between lithium and water:

2Li,,+2H,0,, — 2LiOH(aq) +H,,

How many grams of Li are needed to produce 9.89g of H, (5 marks)
Write chemical formulas that correspond to the following names. (6 marks)
i. lithium fluoride ii. Lead (II) hydroxide

iii. Potassium oxide iv. Sodium carbonate

\2 chromium(III) chloride vi. sodium hydrogen phosphate




b)

c)

d)

b)

Determine the oxidation number of each elements in the following compounds. (3 marks)

i Ba(NO,), ii. NE,
iii. (NH ) SO, iv. NH,
V. Na,S Vi. HCIO,

Balance following chemical equation in acidic medium. (6 marks)
H0: + MnOs- 2 Mn? + O;

Balance following chemical equation in basic medium. (5 marks)
MnOs*- + C:04% 2 Mn0O; + CO3*

Complete the following table with the observed reactions for the electrochemical cells. Write

the correct oxidation and reduction half-reaction in the appropriate coll.lmn for each.

Cells Anode Reaction | Cathode Reaction Overérll Cell Reaction

Mg-Zn

Pb-Mg

|
Cu-Pb \
|

In** ag+2e >Zn) E° =-0.76 V

Cu* ag+2e =Cus) E° =+0.34V

Pb* g +2e —-Pb E° =-0.13V

Mg g +2e -Mg s E° =-237V (10 marks)
Consider the following two reduction reactions and their standard electrode potentials:

Fe+2(aq) +2¢ — Fe(s) °=.044V (10 marks)

Ni+2(aq) +2¢° — Ni(s) E°=-025V \
i. Write the balanced overall cell reaction for a voltaic cell based on these two half-reactions
ii. Calculate the standard cell potential.

iii. Write the standard notation of Fe-Ni galvanic cell

iv. Draw and label the schematic diagram of Fe-Ni galvanic cell.

-



4. a)
b)

d)

5. a)

b)
©)

6. a)

b)
c)

b)

8. a)

b)

| 29

| <
Draw named diagram of Lead storage battery. (6 marks)
The overall discharging and charging cell reaction are
+ 2-
Pb, +PbOy, +4H" ,, +280,,0 2PbSO,, +2H,0,, \
Write anode and cathode half ionic reaction when battery is dischargl. (4 marks)
The white substance deposited around lead storage battery terminals, xplain the formation of
white substance. (4 marks)
Discuss the advantages and disadvantages of Lead storage battery. (6 marks)
Explain formation of rust. (6 marks)
How does the tendency of iron to rust depend on the pH of solution. (6 marks)
What are the advantage and disadvantage of Impress Current Catholic Protection method.
(8 marks)

What are the chemical and physical difference between petrol and dieSE\l? (6 marks)
Calculate AFR of 90-Octane petrol. \ (8 marks)
Name three harmful exhaust gases and explain harmfulness with AFR. (6 marks)
Define a weak acid, strong acid. (2 x 3 marks)
Give two examples each of following acids and base (2 x 4 marks)

s weak acid ii. strong acid \

iii.  weak base  iv. strong base. \
Calculate the pH of each of the following solutions. | (3 x 2 marks)

i. 2.8 x 10 mol.dm™ Ba(OH), ii. 5.2 x 10* mol.dm HNOj3
Derive pH + pOH = 14 (6 marks)

A 0.0560 g quantity of acetic acid (CH;COOH) is dissolved in enough waﬁer to make
50.0 ml of solution. Calculate the concentration at equilibrium. (K, = 1.8 10°9)

i 2 g ii. CH3:COO- iii. CH3COOH (2 x 4 marks)
Calculate pH value of above solution. \

(6 marks)
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FOUNDATION 2"° SEMESTER EXAMINATION QUESTION PAPER
Engineering Drawing
e  This question paper consists of two questions.
o Answer All Questions

e Date: 2018.01.08 Pass mark 50% Time allocated: 03 Hrs
Marking System
(i) Q1 a 30 Marks
(ii) Q1 b 20 Marks
@iii) Q:1 ¢ 20 Marks
(iv Q:2 aorb 20 Marks
(v)  Titles and Lettering 05 Marks

(vi)  Boundaries, Lines, and overall neatness 05 Marks

Q1.  Figure below shows the pictorial view of horizontal Wall Bracket.
Draw to full size scale (1: 1), the following views.

a) Front view looking in the direction of arrow ‘A’
b) Side view looking in the direction of arrow ‘B’
c) Top view

Use first angle projection.

Q2. a) Draw a regular octagon side length 50 mm
or
b) Draw a rectangle whose length is 80 mm (X - direction) and breadth is 120 mm.
Construct a parabola inside it.




K



— ees e mas D D N D D BN B B BN D D BN B B = B

-

Colombo International Nautical and Engineering College
CINECCAMPUS
Faculty of Marine Engineering
Department of Marine Engineering
EDUCATION ¢ TRAINING COURSE: ENGINEER OFFICER CADET FOUNDATION TRAINING COURSE
Course CODE: ED 0340

FINAL EXAMINATION QUESTION PAPER

Mathematics
e This question paper consists of Nine questions.
o Answer Any Six(06) Questions
Ly

Date: 20180110 Pass mark 50% Time allocated: 03 Hrs

: . x2-x+3
a) Find LI—IE P (6 marks)
b) Find lim 3—25_—55'—:4— (6 marks)

x—4 2x“=-9x+4
’ sinx—cosx
¢) Evaluate xllanW (8 marks)
a) Differentiate with respect to x, (6 marks)
2_
i. y=x>-7x+3 ii. y = 3:_25

b) Find % in terms of the parameter t, if y = 6t and x = 3t2. (6 marks)

. - - d*y ay\? _
¢) Given thaty = x — tan"1x, prove that e e 2% ( — E;) =0 (8 marks)
a) Integrate with respect to x (6 marks)

i. f(2x3 + % - i + 1)dx i | (3sinx — 5e* + cosec®x)dx

b) Determine the partial fractions of . (6 marks)

12
In the binomial expansion of (x2 —%) , Find

a)
b)

(x + l) (x + 3)
Hence, Evaluate _[ = g (6 marks)
x

Nxr3) >

the coefficient of x’
the term independent of x.

(10 marks)
(10 marks)




. The function is given by y =

a)
b)

c)

. a)

Without using tables or calculator, evaluate
i. sin15°cos15° ii. cos® 22.5° —sin® 22.5°
Prove that

cosx—sinx _1-sin2x

cosx+sinx cos2x

Given that 0 < x <27, solve the equation V3sinx+cosx=1

Solve the quadratic equation 2x* —3x-3=0.
Determine the nature of roots of quadratic equation nx* —mx—n=0.
Determine the range of value of & for which the quadratic equation
kx* +6(k — 2)x + 3(k +2) = O has real distinct roots.

2x-1
(x+1)°
Find the coordinate of turning points.
Find the coordinate of x and y intercepts.

2x—-1

il s
daad T

graph.

Find numerical value of the followings
3

8 (-32)° ii. log, 2
If log,,2=0.3010, find the value of log,,, 5
solve log,(3* +7)=2+log,(3"" +1)

Divide 2x* —5x* +7x+3 by x—2

Factorize x* —7x” +7x +15 using factor theorem.
When px* +¢gx’ +3x* —2x+3is divided by x? — 3x + 2 the remainder is
pand q.

(6 marks)

(8 marks)

ii. sin3x =3sinx+4sin’ x

(6 marks)

(6 marks)
(8 marks)

(6 marks)

(6 marks)
(8 marks)

(6 marks)

(6 marks)

(6 marks)
(8 marks)

(6 marks)
(6 marks)
2x —1. Find the value of
(8 marks)

by §
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FINAL EXAMINATION QUESTION PAPER

Applied Mechanics
. This question paper consists of Nine questions.
. Answer Any SIX Questions
Date: 2018.01.08 Pass mark 50% Time allocated ~ : 03 Hrs

Gravitational acceleration, g = 9.81 m/s?

a. Describe the terms: Moment of inertia(Z), Angular velocity(®) and Angul# acceleration(a)
(4 marks)

. Write down three equations of motion along a circular path (4 marks)

A flywheel is rotating at 750 r.p.m. and after 8 seconds it is rotating at|200 r.p.m. If the
acceleration is uniform, determine

i.  The uniform acceleration (3 marks)
ii.  Total angular displacement (3 marks)
iii.  The number of revolution made by the flywheel to reach 200 r.p.m. (3 marks)

iv.  The torque acts on the flywheel during the acceleration if the moment of inertia of the
flywheel is 0.004 kgm? (torque, 7=/ a) (3 marks)

a. Describe the SHM (4 marks)

b. Write an expression for the velocity of a simple harmonic motion using angular speed (),
amplitude (4) and displacement (x) from the mid-point. (4 marks)

c. A body performing simple harmonic motion has a velocity 12 m/s when th& displacement is
50 mm and 3 m/s when the displacement is 100 mm, the displacement being measured from
the mid-point.

i.  Calculate the amplitude and frequency of the motion (8 marks)

ii.  What is the acceleration when the displacement is 75 mm? (4 marks)

G N I B BN D OGN B B G G G D G D B G G e e
o o




Describe the followings \
i.  Mass
ii. Weight \
ili.  Momentum | (6 marks)
. Describe Newton’s second law of motion \ (4 marks)
. A man weighing 637 N dives into a swimming pool from a tower of hlight 19.6 m. He was

found to go down in water by 2 m and then started rising. Find
i.  The final velocity of the man, when he reaches the water surface (4 marks)

ii.  The average resistance of the water (6 marks)

4. A train weighing 200 kN moves down a slope of 1 in 150 at 18 km/h and engine develops 3.5 kW.

a. Find the force exerted by engine (5 marks)
b. What is the force of friction in the opposite direction of motion? (5 marks)

¢. What power will be required to pull the train up the slope at the same speed?
(5 marks)

d. Ifthe weight of the train increases by an additional weight of 50 kN under the same power
during the climbing up, what is the new speed of the train? (5 marks)

Show that a force acting on a body can be replaced by an equal force and a couple at any point
on the body (5 marks)

. Figure shows two vertical forces and a couple of moment 2000 Nm acting on a horizontal rod
which is fixed at end A.

ﬁ
3 4000 N
3 4 250N
ey 0.8m —
"y e
55 e
3 C ,D_) B
J+— 1m —><+— 15m >
=
3
~J
Determine
i.  The resultant of the system (8 marks)
ii. A single resultant force and single moment through A 7 marks)

.
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8.

a. Write down the equations of equilibrium for
i.  Concurrent force system (4 marks)
ii.  Non-concurrent force system (4 marks)

b. A circular roller of radius 5 cm and weight 100 N rests on a smooth horizontal surface and is
held in position by an inclined bar AB of length 10 cm as shown in figure. A horizontal force
of 200 N is acting at B. Find the tension in the bar and the vertical reaction at C
(12 marks)

200N

v

/'/"/A///////////f////77777
100N

Figure shows a T-section made by joining two rectangular sections of dimension 10 x 2 cm.
= 10cm. ——¥*
IZcm

10cm

i «—>
Determine P

a. The centre gravity \ (6 marks)

b. The moment of inertia of the section about the horizontal and vertical axes, passing through
the centre of gravity of the section \ (14 marks)

A uniform ladder of weight 200 N of length 5 m rests on a horizontal ground and leans against a
rough vertical wall. The coefficient of friction between the ladder and floor is 0.4 and between the
ladder and the wall is .2. When a man with weight of 800 N is placed on the ladder at a distance
of 2 m from the top of the ladder, the ladder is at the point of sliding. Find:

|
a. Reaction at the foot of the ladder \6 marks)

ST EE



b. Reaction at the top of the ladder (6 marks)

c. The angle made by the ladder with horizontal (8 marks)

9. A projectile is projected from the top of a inclined plane towards the bottom of the plane. If the
inclination of the plane is B with the horizontal, "

uSin(a + ) g

a. Show that the time of flight and the range down the plane are 7 = d
gCosp
2
u
R= Cosa Sin(a + 12 marks
2Cos’f (a@+ ) ( )
b. Hence, determine the maximum range down the plane (8 marks)

Where u is the velocity of the projection and a is the angle of projection with horizontal
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Question 01

Read the text and write complete answers for the following questions.

The Suez Canal, Egypt

(10 Marks)

The Suez Canal is one of the world's most important waterways and its éumed pipeline is

considered a significant geographic oil transit chokepoints from the Red Sea to

e Mediterranean

Sea. The Suez Canal is west of the Sinai Peninsula and serves as a two-way water transport route

between Europe and Asia. It is 190 km long and 300 meters wide. The canal supp?rts approximately

8% of the world’s shipping traffic with almost fifty vessels traveling through the

al daily.

In 1967, the canal was closed due to the outbreak of the Six-Day War. At the time, Israel has

taken over the Sinai Peninsula which resulted in the Suez Canal becoming a buffer zone between the

forces of fighting. The Suez Canal was reclaimed by the Egyptians in the 1973 Ar?b-lsraeli War and

was reopened in 1975. Since its reopening, the canal has been widened twice.

|

The Suez Canal is considered a geographic “chokepoint” due to its 'mﬂuencL: in the world oil

trade and because its narrow-width could be easily blocked, causing disruption to oil transport.

|
|
|




| T
| Page 20f 5

In 2001, the Suez Canal transported approximately 1.3 million bbl/d of peI oleum. The Sumed
Pipeline has the ability to transport around 2.5 million bbl/d from the Ain Sukhng terminal at the Gulf
of Suez to the Sidi Kerir at the Mediterranean Sea. Oil from the Sumed Pipeline is exported mainly
to Europe and the United States. The pipeline consists of two parallel 42-inch lines and is owned by
the Arab Petroleum Pipeline Company. By 2010, the Egyptian government hopes to have widened
and deepened the Suez Canal enough to accommodate the passage of very \large crude carriers

(VLCCs) and ultra large crude carriers (ULCCs).

|

|
1. What are the two seas connected by the Suez Canal? \
2 Where ls thesu ez C an al snuatedo .............................................. \ ...........
5. HiowdosetisSo Coal Bl rmtion tovpeetioed o
4 How manyvessei S usethls canal Ondaﬂy b aSIS? .............................. \ ..........
5 Why was the canal CIOSEd m 19 67? .............................................. ‘ ..........

..................................................................................................

..................................................................................................

10.  Give the main idea of the third paragraph in two sentences.

..................................................................................................
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Fill in the blanks with @/ an/ the where necessary. | (10 Marks)

o B Do R

9

10.

Question 03 |

Children like to PIAY « «.ooessveessans cricket. \
I bought ...... |/ - umbrella to go out in the rain. ‘
My daughter is learning to play .... e ... violin at her school.

Please give me ......! " N— cake that is on the counter. |
117 I T — Main Street when I first came to town. \

Albany is the capital of ... ’&g ...... New York State.
My husband's family speaks ................ Polish. \

...... an..... apple a day keeps the doctor away.
eodbi-...... ink in my pen is red. |
Our neighbours have ..... Bovris catand ...... 7 S dog. |

Underline the correct answer to fill in the blank. | (10 Marks)

S PR oE o e e B

(=
e

|
I don’t find basketball very .................. (interested/interesting). \

The stadium was full of ........c.ccouene. (audience/spectators). |\
TRE IR i s (took off/took up) on time but arrived half an h#)ur late.

We enjoyed our.............c.... (flight/flying). |

My sister et With ..coscsesssusesnns (an accident/ a situation) but fortunately she was not hurt.
I cannot see how your plan is going to work in.................. (practice/practise).

I would like to go one world tour. But I find the --------- (money/cost) of travel too expensive.
The boy --------- (jumped/came down) from the tree into the river. \

How many members are there in your --------- (family/ class)? |‘

Deepa is fond of --------- (plants/animals) and so requested her parents to %get her a pet.

Question 04 |

Fill in the blanks with the correct form of the adg’ective given in brackets. t (10 Marks)

W B0 S PN v g L RO

.__.
e

e \
My brother has a (tidy) ............ E = o ¢ ¢ op room than me. \
Australia is (big) ............ b2l 5991?.1( ............. than England. \
T (20O) vvnennsnens bettey ... now than yesterday. |
She's got a (beautiful) ........MMe... deerinninnnn house than you. |
He thinks Chinese is (difficult) ..... Gl A language in the world
Valencia played (bad) .......... WBTSC.............. than Real Madrid yesterday.
Cats are not (intelligent) ............ “ h(\fr .f".Qm A as dogs. |
Show me the (good) .......... esd . restaurant downtown. ‘|
The (hot) ....... woads.. .. desert of all is the Sahara and it's in Africa.

Who is the (talkative) ....... regy]. ...qelk1:5¢%. ... person in your family

or
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Question 05 |
Fill in the blanks with the correct from of the verb given in brackets \ (10 Marks)
1. LastyearI.. 3% (spend) my holiday in Kandy. |
2. Does your brother ... [#2r k... (work) at night? \
3 T U2s....... s Jioz . (be) one of my best friends those daﬁrs
4. In 2007, they . ﬂ'.f.ﬂ.f'f é .f.g.q(not /publish) a new book.
D There M'“ ........ (be) a big demand for IT engineers in the future. %
6. He and 1 .WQ12.. (be) in the same batch. |
i Mrs. Perera never ....G0a/§... (cook) her meals. \
8. Did they ....8@...... (ggo sleep early? \
9. BEVELYone ... é’ ................. (not /like) buying fast food |
10 j [ [— (not /be) any traffic jam in few years’ time ’\
\
Question 06 i
Fill in the gaps with an appropriate Wh-question word \ (10 Marks)
e —— time is it? |
. e old are you? : |
< e A AP— do you live with? ‘|
" S ——— is your birthday? |
- R R, is your favorite subject? \
e T book is yours? \
;P — do you have English classes? . \
- is your name?
.y U are your parents now?
B e are you studying English? |
|
Question 07 |
Complete the conditional sentences using the verb given in brackets. ‘| (10 Marks)
I If you switched on the lights, you ........ccccecvieiiiiirrnrnciernnnn. (fall / not) ‘ver the chair.
2 She will come to our party if she ......ccccccceeveervrecerecerrenenne (be / not) on holiday.
8 Bsiiwmamamnsinn (surprise / not) me if he does not know the %nswer.
4. L e (buy) these shoes if they fit.
3. A oo Tisten 10 e YaI0. W8 .ot (hear) the news. |
6. I a statinl. | cvmmamnmiid (fail) the exam.
8 If you go out with your friends tonight, I .........cccceevieviieniicreeenene (watch) the cricket match
onTV. %
8. Il 10188 Do, B ococnnminmnmmimssms (reach) his goals. |
9. Lo wmrmamsaaomsesapmmns (earn) a lot of money if I get that job. |
LT O ————— (hurry / not), we will miss the bus. |

l
l
i

‘----------
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Question 08
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|
Fill in the blanks using the correct preposition from the list given be|low. You may use a

preposition more than once.

(across, opposite, at, into, between, in, on, along, before)‘

1.  Themeeting starled ......csommss 4 o’clock.
2 The cadet put the tools ......................... a box
3 They sailed ....covemenvnoeninssinnns the Atlantic Ocean.
- The pharmacy is situated ......................... the hospital.
5 The bank is ........c.oevvvvnnnnnn. the police station and the school.
6 16y will comie to Colombo ..o.ociassssinissi
morning.
They sailed

......................... the equator.
8. He has sailed

......................... it began to rain.
10. ATena came .....cccceeevvevvevvnnnnnns the road.

Question 09

......................... the Atlantic Ocean twice.

(10 Marks)

............. the

Write a letter congratulating a friend for his outstanding achievement at the Sea Cadets’ Phase

I exam.

Question 10
Write an essay on one of the following in 150 words.

. 18 Types of ships
2. Why I want to be a seafarer

(10 Marks)

(10 Marks)

Ok



Colombo International Nautical and Engineering College
CINECCAMPUS
7 Faculty of Marine Engineering
; \ Department of Marine Engineering
. EDUCATION & TRAINING COURSE: ENGINEER OFFICER CADET FOUNDATION TRAINING COURSE
- COURSE CODE: ED 0340

FINAL EXAMINATION QUESTION PAPER

Physics
. This question paper consists of six questions.
® Answer Any SIX Questions
Date: 2017.01.11 Pass mark 50% Time allpcated: 03 Hrs

g0 = 8.85x10°"? C*/Nnv®, pp = 4nx107 H/m, m. = 9.11%10"kg, mp = lamu =1.6726x10 kg,
e=1.6x10"17C

L |

. A standard radio broadcasting station has an assigned frequency beb\L:en 535 and 1605
kHz. The VHF television stations have frequencies between 54 and 216 MHz. While the
UHF have frequencies between 470 and 890 MHz. What is the wavelength corresponding
to each of the frequencies mentioned? (6 marks)

b. Ultra violet-light ranges in wavelength roughly from violet at 360 nm t? 70 nm. Its speed
in in vacuum is about 3x10® m/s, as is the case for all electromagnetic waves. Determine
the corresponding frequency range. (4 marks)

c. Radar set for determining the speed of approaching cars sends out waves of frequency
1000 MHz. 1f the beat frequency observed is 180 Hz, what is the speed of the car?
(10 marks)

|

a. Write an expression for the magnetic flux density (B) and the magnetizinL field (H) inside
a toroid which carries a current(I) and length(L) and N of number of turn (6 marks)

b. A toroid of mean circumference 0.6 m has 600 terns, each bearing a current of 300 mA.
The cross section area of the toroid is 300 mm’. Determine

i.  The magnetizing field(H), the magnetic flux density(B) and the magnetic flux(®)

(6 marks)
ii.  The magnetizing field(H), the magnetic flux density(B) and the magnetic flux(®)
If the core is filled with iron of relative permeability 2000 (8 marks)

G - &G & N D G &N G G G G G oD D BE O &N = =
s}

\




State the Biot-Sarvart law and Amperes’ law
. Describe the relative permeability of a medium

Write an expression for the magnetic flux density (B) inside a ¢
solenoid whose length is L and number of turns is N

. A solenoid with 500 terns is wound on an iron ring 80 mm ? In cross-
cm length and of 2000 relative permeability. If the windings carry 300

i.  The permeability of iron
ii.  The flux density in the iron core

iii.  Total flux inside the solenoid

. Describe the Fleming’s right hand rule.

(4 marks)
(3 marks)

urrent (I) carrying
(3 marks)

sectional area. of 6
mA, determine

(3 marks)
(4 marks)
(3 marks)

(3 marks)

. Write an equation for the EMF generated by conductor whose length is L, moving in a

magnetic field, B with a speed of V.

. A metal wire slides on a horseshoe-shaped loop of width 0.25 m. Thi
resistance, but there is a 5.0 {2 resistor in the circuit as well as a 12.0 ¥

(3 marks)

ese have negligible
¢ battery. There is a

uniform magnetic field directed into the plane of the page of magnitude of 0.8 T. The

slide wire is pushed to the right by the magnetic force. A force of
required to keep it moving with constant speed to the right.

- | Qo8 T T

s 0.25m

2ovL |

1.  What is the current in the circuit?

ii.  What is the voltage drop across the 5.0 €2 resistor?
iii. ~ What is the back EMF generated by the moving wire?

iv.  What is the speed of the wire

0.5 N to the left is

(4 marks)
(4 marks)
(4 marks)
(2 marks)




|

a. Describe the followings
1. The back EMF generated in DC motor (4 marks)
ii.  Theeddy current (4 marks)

b. A shunt motor has an armature resistance 0.5  and field resistance 100 Q. It is
connected across 110 ¥V mains and is generating a back EMF of 95 V. Determine

i.  The armature current, the field current (6 marks)

ii.  The total power taken by the motor \ (2 marks)

iii.  The power lost in the armature and field windings \ (4 marks)

|

a. Describe the Fleming’s left hand rule \l (4 marks)
b. Write an expression for the force(F) acting on a charge(q) whichl is moving in a
magnetic field(B) with a velocity of V. Hence derive an expression for the radius of the

path of the electron (4 marks)

l

l
c. He 2% ion travels at right angles to a magnetic field of 0.8 T with a velocity of 10° 5.
Find the magnitude of the magnetic force on the ion. ‘ (4 marks)

|

d. An electron is moving with a speed of 5x107 m/s at right angle to a mlgnet field of 0.5

T. What is the magnetic force on the electron? What is the radius of the electron moves?

| (8 marks)

|

a. States the Lenz’s law and Faraday’s law in electromagnetic induction \ (6 marks)

b. A shunt wound generator has an armature resistance of 0.5 Q and the ﬁelI winding has a
resistance of 700 (). Its terminal potential difference is 240 V when a current of 104 is
delivered to an external circuit. Determine |

i.  The current in the field coils \| (2 marks)
ii.  The armature current ‘ (4 marks)
iii.  The power lost in the field windings and armature windings ’ (4 marks)
iv.  The induced emf | (4 marks)



Describe the self inductance and the mutual inductance (4 marks)
Write an expression for the back EMF generated by a solenoid (2 marks)
An emf of 110 V is induced in a solenoid when the current in it cha:}ges at the rate of 0.5
A/s. Compute the self inductance of the solenoid. (4 marks)
When the current in a certain coil is changing at a rate of 100 , it is found that an
emf of 20 mV is induced in a nearby coil. What is the mu inductance of the
combination? (4 marks)

An ideal transformer has 550 turns on the primary and 30 turns on the secondary. If the
primary voltage is 3.3kV, what is the voltage across the secondary? What primary current
is required if the current drawn by the secondary is 11 4? (6 marks)

A coil has an inductance of 0.12 H and resistance of 10 Q. It is connected to a 110 V, 60 Hz
power source. Determine

a.

o po o

The reactance of the coil L (4 marks)
The impedance of the coil l (4 marks)
The current through the coil (4 marks)
The phase angle between the current and supply voltage (4 marks)
The average power developed (4 marks)
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1. With an aid of a sketch show following principle parts and areas of a ship.]\
Bridge, Superstructure, Main deck, Bow thruster, Crane, Anchor, Forecastle, Funnel, Hull,
Propeller, Rudder, Bulbous bow, Draft, Port beam, Stbd beam, Athwart ship, Navigation

lights, Christmas tree, starboard side and port side. (20 marks)
2. (a) What is meant by LSA and FFA (04marks)
(b) List 5 types of items fall into each of above category. (10 marks)

(c) What are the most essential items which should be carrying in a life boaf\?(OGmarks)

3. (a) List 05 types of emergency drills should be carried on board? \‘ (10 marks)

(b) Explain following terms using suitable sketches where necessary \l
|
|

(i) Trim (ii) List (i) Rolling iv. Pitching v. Anchoring (2marks each)

4. (a) Make ten types of ship widely available for trading in maritime industry ' (10 marks)

\
(b) Make short notes on five types of ship listed above. | (10 marks)

5. Write short notes on following emergency equipment with their application.

a) i. Emergency fire pump (03 marks)
ii. Emergency generator (03 marks)
iii. Emergency air compressor \(03 marks)
|
b) i. What is meant by fire Triangle? r{04 marks)
ii. List four types of portable fire extinguishers widely used on board ship. (04marks)

iii. Name most suitable fire extinguisher for each of following fires.
Electric fire, Oil Fire and Scavenge fire. (03 marks)
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Engineering Drawing

This question paper consists of six questions.

o Answer All Questions
Date: 2017.1030

Titles and Lettering 5 Marks
Boundaries, Lines, and overall neatness 5 Marks

Construct an ellipse of major axis is 100 mm and minor axis i
Draw following orthographic view of given block (figure 1) in 1%
I.  Front elevation looking from ‘F’
II.  Right side elevation
Make a construction to find the circumferential length of a circle di
your answer by calculating it.

Draw a regular pentagon side length of 60 mm and a regular hexagon side length of 50 mm.

Divide straight line of 85 mm length into six equal parts. Locate three points on the paper
and draw an arc through those points.

Marking System
(i) Q: 1l
(i) Q:2
(iii)) Q:3
(iv) Q:4
(v) Q5
(vi) Q:6
(vii)
(viii)
Ql.
Q2.

[II. Plan
Q3.
Q4.
Q5
Q6

Draw the given figure (figure 2 ) and mark all the dimensions.

15 Marks
15 Marks
15 Marks
15 Marks
15 Marks
15 Marks

Pass mark 50% Time allocated: 03 Hrs

70 mm.

le projection.
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Physics
. This question paper consists of six questions.
Answer Any SIX Questions
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Speed.of sound in air 340 m/s, speed of light in air 3x10% m/s T

a. A spring is stretched 10 cm when a mass of 100g is hung on it. If a total 200 g is hung on the
spring and the mass is started in vertical oscillation. Find the spring constant and period of the
oscillation. (8 marks)

b. A ball moves in a circular path of 0.2 m diameter with a constant speed| of 20 rev/min. Its
shadow performs simple harmonic motion on the wall behind it. Find the acceleration and
speed of the shadow

i.  Ataturning point of the motion (4 marks)
ii. At the equilibrium position (4 marks)
iii.  Atapoint 6 cm from the equilibrium position (4 marks)

a. A wire of I m long and with mass per unit length of 0.1 g/m vibrates under a tension of 70 N.
find the fundamental frequency (6 marks)

b. A 200 cm long string has two adjacent resonances at frequencies of 80 and|98 Hz. Estimate
the fundamental frequency and the speed of the wave on the string (6 marks)

c. The equation of a particular standing wave on a string is given b
y(x,t) = 0.26 Cos 2x Sin 390 t in meters.

the equation,

Find the amplitude, wave length, frequency and speed of the wave. (8 marks)



a. Write down the laws of refraction (4 marks)

b. Write an expression to define the absolute refractive index using the speed of light in each
medium (2 marks)

c. Light passes from air into a liquid and is deviated 79 ? when the angle of incidence is 52 °.
i.  What is the index of refraction of the liquid (3 marks)
ii.  What is the speed of light in the liquid (3 marks)

d. Light enters a glass prism having a refracting angle of 50 . If the angle of incidence is 27 ? and
the index of reflection of the glass is 1.5, estimate the angle the ray leaving the prism makes
with the normal and angle of deviation. (8 marks)

a. A plane mirror lies face up, making an angle of 15 ? with the horizontal. A‘ray of light shines
down vertically on the mirror. What is the angle of incidence? What will rhe angle between
the reflected ray and horizontal be? | (6 marks)

b. Describe the total internal reflection | (3 marks)

c¢. The brilliance of diamonds is attributable to total internal reflection. Calculate the critical angle
for a diamond-air surface. Refractive index of diamond is 2.42 (3 marks)

d. A ray of light is incident of the left vertical face of a glass cube of refractive index 1.6. The
cube is surrounded by water ( refractive index, 1.333). What is the largest angle of incidence
for which total internal reflection occurs at the top surface? (8 marks)

What is the wave length of the beam in the air above? What frequency sound due to the sonar
(4 marks)

(8 marks)

does a bird flying above the water hear?

5
a. An underwater sonar operating at a frequency of 60 kHz directs its beam toward the surface.
b. Define the pitch, loudness, quality and beats of sound

c. Two open organ pipes sounded simultaneously give 4 beats per secold between the
fundamentals. If the longer pipe is 1.3 m long, find the length of the sorter pipe.
(4 marks)

d. Assume that the average sound level in a lecture theatre due to one person speaking is 40 dB.
What will be the sound level when 100 people are speaking? Assume each of the 100 people
speaks at the same level as did the single person. (4 marks)

1 -




|
. An object of 5 cm high is placed 40 cm from a thin concave mirror of 8 cm Tcal length.
\
i

Do

Describe the Doppler effect of sound \ (4 marks)

. Write an equation to change in frequency due to the movement of a sound source towards a

stationary observer. (4 marks)

. A traffic police officer is standing between two parallel lanes when two vehicles approach from

opposite directions.Vehicle 1 has a speed of 20 m/s and it blows its horn w lich has a frequency
of 300 Hz. The vehicle 2 has a speed of 30 m/s.

i.  Find the wavelength and frequency of the horn blow received by the police officer

(6 marks)
ii.  What frequency is heard by the driver on the vehicle 2 ? \ (6 marks)
|
Briefly describe the diffraction of light using their application (4 marks)

. A diffraction grating is rule with 4000 lines per centimeter. The first order of a spectral line

is observed to diffracted at angle of 30 . What is the wavelength of this radiation?
(6 marks)

A grating having 3000 lines per in centimeter produces spectra of mercury arc. The green

line of the mercury spectrum has a wavelength of 5461 A. What is the angular separation

between the first-order green line and the second-order green line? (Hint 1 A =10 -1 m)
(10 marks)

|
Describe the image formed by a thin concave mirror when a real object is pl\rced
i. At the centre
ii. Between focal point F and centre C
iii. At the focal point

iv. Between focal point F and the mirror (12 marks)

Describe the image formed by the mirror (8 marks)

|
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Electronics
This question paper consists of five questions.
Answer All(05) Questions
Date: 2017.11.01 Pass mark 50% . Time allocated;  03Hrs
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* Permittivity of free air/ vacuum (e9) — 8.854x107*2 F/m
# Resistor Color Codes:Black -0, Brown -1, Red -2, Orange -3, Yellow -4, Green -3, Blue -6,
Purple -7, Grey -8, White -9, Gold — 5%, Silver -10%, No Color -20%

,,,,,,,,,

b)

b)

b)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, A

Define resistivity of material. (5 marks)

if 10 m of manganin wire, 0.13 cm in diameter has a resistance of 3.4 Q |at 15 °C, find
the resistivity of the material. (10 marks)
What is its resistance at 60 °C , if temperature coefficient of resistance of manganin is
0.00403/°C at 15 °C. (5 marks)
State Ohm’s law. (5 marks)

Six resistors are connected as shown circuit. If a battery having an e.m.f. of 24 V and
internal resistance of 1 Q is connected to the terminal A and B.
Find i. Equivalent resistance between A and B.

ii. the current from the battery

iii. Potential difference across 8 ) and 4 Q resistors

iv. the current taken from the battery if a conductor of negligible resistance is
connected in parallel with 8 Q resistor. (15 marks)

Define capacitance (5 marks)
Calculate the capacitance of two metal plates of area 30 m? and separated by a dielectric 2
mm thick, relative permittivity 6 and &, =8.854x107. (5 marks)
Three capacitors of capacitance 2uF,4uF and 6 uF respectively are connected in series
to a 220V d.c. supply. 10 marks)
Find i the total capacitance

ii. charge on each capacitor

iii.  potential difference across each capacitor. |
A resistor has the following order of colour bands: 6 marks)
Red, Red, Red, Gold

Find the nominal resistance and its range of resistance values.

Two coils connected in series have a resistance of 18 Q and when connected in parallel
have a resistance of 4 Q. Find value of resistances. (8 marks)




¢) Find equivalent resistance of following resistors network. (6 marks)

Ry =60 Ri=40 R:= 100

5. a) State Kirchhoff’s laws. (5 marks)
b) Determine the currents 7,7, and I in the circuit below. (5 marks)

ii.

0.20A 0.03A

]

0.35A

In the circuit shown in figure, find R, with terminals a and b (A) open-circuited

and (B) short-circuited. (5 marks)
70
o—ANA—
30 8Q
Rr
e 100 § |
50 40
80
o—AMN—4 |
Find ¥, in the circuit shown in figure. (5 marks)
10 20 25V
filv
+0Qa
WV= Var n

~-Qb
o Ji)- I jll

410 (IRY







1. a)

b)

Colombo International Nautical and Engineering Col
CINEC CAMPUS
Faculty of Marine Engineering
¢ Department of Marine Engineering
EDUCATION ¢ TRAINING COURSE: ENGINEER OFFICER CADET FOUNDATION TRAINING COURSE
Course CODE: ED 0340

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

I SEMESTER EXAMINATION QUESTION PAPER

Mathematics

This question paper consists of five questions.
Answer All(05) Questions
Date: 2017.11.01 Pass mark 50% Time allocated: 03 Hrs
Prove that (6 marks)

limit n

a - nan—l

x»a X—d
Evaluate following limits (6 marks)
e T . T
i ii. iii.

x=»1 x_]. x—25 x—25 x—2 x—2

Evaluate (8 marks)

b)

c)

it .
™ sin(7r cos® x)

x=0 X

Using first principles differentiate f(x)=x"and f(x)=sinx.
Differentiate with respect to x

(6 marks)
(6 marks)

iy=x-1x"+3 ii. y=2Jx+ iii. y=(2x+3)’

4
Jx
d’y

If y=e" +sinx, Prove that ] +y=2¢" (8 marks)

Using the trigonometric ratios of 45° and 60° evaluate,
i. cos15® ii. tan105° iii. sin(-15°)

(6 marks)

sin(4— B)
cos Acos B
sin(4 - B) % sin(B-C) - sin(C-4) 0
cosAcosB cosBcosC cosCcosA

Prove that =tanA—tan B.

Hence show that




4. a)
b)

5. a)

b)

Express cos24, sin24 and tan24 in single angle.
Show that tan 4 = 1;_09-25—:42 and hence find the value of tan 22.5°
sin

Solve the equationi,sin x+y3cosx=1

Solve the following equations
i x*+5x+6=0 ii. 2x*+2x-7=0

Determine the discriminant of quadratic equation kx? +2x—(k—2) = 0.

(6 marks)
(6 marks)

(8 marks)

(6 marks)

(8 marks)

Hence prove that above quadratic equation has real roots for any value of k.

If @ and 3 are roots of quadratic equation x* - px+g = 0.
Determine '

% a+p
ii. apf
iii. a® +4°

(6 marks)




Colombo International Nautical and Engin
CINEC CAMPUS
Faculty of Marine Engineering
Department of Marine Engineering
EDUCATION ¢ TRAINING COURSE: ENGINEER OFFICER CADET FOUNDATION TRAINING COURSE
Course CODE:
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Introduction to the Shipping

e This question paper consists of six questions.
o Answer All Questions
Date: 20171031 Pass mark 50% Time allocated: 03 Hrs

1. Make a detailed sketch of a merchant ship and mark following parts. (20 marks)
Accommodation, stbd side, port side, anchor, forecastle, navigation light, main
mast, keel,
double bottom tank, bow thruster, navigation bridge, fore peak
funnel, propeller, rudder, draft, length overall, beam and air draf.

k, aft peak tank,

2. (a) Give 10 kind of safety gears widely used on board. (10marks)
(b) Explain 5 of above safety gears. (10marks)
3. (a) Make a list of different types of ships widely used in shipping industry. (10 marks)

(b) Briefly describe 5 of them. (10 marks)

4. (a) What is meant by LSA and FFA (04 marks)
(b) List 5 types of items fall into each of above category.

(10 marks)

(c) Sketch and describe any type of portable fire extinguisher. (06 marks)

5. (a) Make a list of 10 navigation equipment available on bridge for safe navigation.
10 marks)

(b) Write brief notes on 5 of above items. 10 marks)
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1" SEMESTER EXAMINATION QUESTION PAPER
Industrial Chemistry

e This question paper consists of five questions.
o Answer All(05) Questions

Date: 20) 7.1031 Pass mark 50% Time allocated: 03 Hrs

1. a) Define and express the equation for p”. (4 marks)

b) The concentration of OH " ions in a certain household ammonia cleaning solution is

0.0025moldm™. Calculate the concentration of H™ ions. (6 marks)

¢) Calculate the p” of a 0.036moldm™ nitrous acid ( HNO, ) solution: the ion product

constant is k, =4.5x10™". (6 marks)
What percentage of the acid is dissociated? (4 marks)
2. a) Define the following terms, (6 marks)
i Oxidation
ii. Reduction
b) Evaluate the oxidation number to all element of following substance (6 marks)
12, MnO>, KMnQ4, H20 and NaxCr207
¢) Write a balanced ionic equation to represent the oxidation of Iodide ion (I°) by
permanganate ion (MnQ3) in basic solution to yield molecular iodine (I2)|and
manganese(iv) oxide (MnOa). (8 marks)




3. 'a)

b)

4. a)
b)
c)

d)

5. a)
b)
c)

Complete the following table with the observed reactions for the electrochemical cells.
Write the correct oxidation and reduction half-reaction in the appropriate column for each.

(6 marks)
Cells Anode Reaction | Cathode Reaction Overall Cell Reaction

Mg-Zn \
Cu-Pb |
Pb-Mg |

Zn** g +2e —Zny E° =-0.76 V

Cu* (ug) + 2 ¢ —Cu ) E° =+034V

Pb** (g +2€ —Pb E° =-0.13V

Mg* g +2e =>Mgs E* =3J3¢V

Consider an electrochemical cell with a nickel electrode immersed in 1.0 mol/dm? NiSQs
solution and a iron electrode immersed in 1.0 mol/dm? FeSOj4 solution and Ni-Fe voltaic
cell half-reactions are:

Fe*2aq +2e — Feg) E°=-044V

Ni*2aq)+2¢ — Nig E°=-0.25|V
i Identify anode and cathode half cells of above cell. (3 marks)
ii. Calculate the standard electromotive force of Ni/Fe cell. (4 marks)
Briefly describe discharging and charging cycles of Lead-acid battery. (7 marks)
Define acid and base
Describe properties of acids and bases. (6 marks)
Identify the following as strong acid, strong base, weak acid and weak base.
Al2(OH)3, HCN, HF, H2S0s, H3PO4, KOH, NH3, (6 marks)

2.00 L of 0.800 moldm-3 HNO3 must be prepared from a solution known to be
1.50 moldm-3 in concentration. Briefly explain producing steps of dilute acid sample.

(8 marks)
What is corrosion? (6 marks)
Briefly describe formation of rust with chemical reactions. (8 marks)
Explain impress cathodic corrosion protection (ICCP). (6 marks)

-
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e This question paper consists of six questions.

e Answer Any Five (05) Questions Including Question No 1
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Some helpful Data:
* Avogadro Constant (N) —6.022 x 10 mol
|

* Density of Water -1 g/cm3| * Faraday constant —96500C/mol
Mass Numbers of first 20 Elements: \

H—1 He—4 Li—7 Be—9, B—10.8, C— 12, N- 14, 0— 16, F— 19, Ne — 20, Na— 23, Mg — 24.3,
Al—26.9, Si— 28, P—31,S— 32, Cl—35.5, Ar— 40, K~ 39, Ca— 40, 3¢Mn .

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1) i. Ifp" of solution is 2.5 then pHis \‘
a) 11.5 b 2 ¢ 3 d | 3.16x10™

ii. The isotope Mg contains ___electrons, ___protons, and ___neutrons.

a) l1le, 11p, 12n b) 12e, 11p, 12n c) \ 12e, 12p, 12n
d) 11e, 12p, 11n \

iii. SI unit of concentration \
a)  mol/dm’ b)  dm’/mol ¢)  mol/dm d) \ dm/mol.
iv. Calculate the number of moles of calcium in 12 x 10%* atoms of Ca.

a) 50 mol Ca b) 20 mol Ca c) 3.0x 10> mol Ca
d) 25 mol Ca

v. Identify the ions in KMnOsa.

a) H', Mn*" and 0* b) K>, H, Mn"" and O* ¢) K* and HMnOy4
d) K* and MnO4"

vi. What is the mass percent of Oxygen in water?
a)10% b) 33% c) 73% d) 89%



vii. What mass of the excess reactant remains after reacting 8.51 g of magnesmm with 3.45 g of

|
viii. This equation is unbalanced: PCl; + H,O — H3PO; + HCl When it is bonectly balanced, the

nitrogen gas? 3 Mg(s) + Na(g) — MgzNy(s)
a) 5.52 g Mg b)0.18 g N, ¢) 5.06 g Mg d] 0.061 g N,

coefficients are, respectively |

a) 1.3,1.1 b) 1113 c) 13,13 d) iwl 2323
ix. What is the mass of C,,H3,0,; in 60.0 mL of 0.0880 M solution? ‘|
a) 0.181¢g b) 181g c) 502¢g d| 528g
|
X. Ifthe formula for potassium chlorate is KCIO; and the formula for magnesmm fluoride is
MgF>, then what is the formula for magnesium chlorate? |
2) MgCIO; b) Mg:CIO; ©) Mg(CIOs); d) Mga(CIO;);
 (2x10 marks)
|
2) a) Categorize synthetic polymers by which they are formed. "‘ (6 marks)
|
b) Draw the polymer chains of polyethylene, Teflon and polyvinylchloridei‘ (6 marks)
|
¢) Deduce the monomer(s) of following synthetic polymers. ‘l (8 marks)
|
|
|
o 0 |
4 \
-O- '
~[o’ C\O—CH2-0H2 |
n \
I‘I
H H H H |
I ¥ 1 0 |
—C—C—C—C— ‘,
[ !
if) H CH;H CH, |‘
|
3) a) Explain formation of rust using oxygen concentration cells. " (6 marks)
|
b) Explain chemically “Metallic corrosion is very rapid in acidic medium, both in the

4) a)
b)

presence and absence of oxygen”. ‘|‘ (6 marks)
|
What are the advantage and disadvantage of Impress Current Catholic Protection method.
|

\i (8 marks)
|

Briefly explain refinery process of Diesel from crude oil. ﬂ (5 marks)
|

What are the chemical difference between petrol and diesel? | (5 marks)

nY



|
c¢) Calculate AFR of 90-Octane petrol. ‘|

d) Name three harmful exhaust gases and explain harmfulness with AFR.

5) a) Explain differences of lubricant and other petroleum fuel in terms th

b) What are the purposes of use lubricant oil in engine?

060n6o

(5 marks)

(5 marks)

Tr property. (6 marks)

‘ (6 marks)
¢) The BN is often referred to as “alkalinity” of lubricant oils, what is m}:in additive of BN- 70
lubricant oil. | (8 marks)

6) a) Define the coagulation. \| (6 marks)
b) What are the coagulation agents? \ (6 marks)

¢) Explain water hardness. \l (8 marks)
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FINAL EXAMINATION QUESTION PAPER
ELECTRONICS

This question paper consists of six questions. |

Answer Any Five (05) Questions Including Question No 1
Date: 2016.09.21 Pass mark 50% Time allocated: 03 Hrs

A wire has a resistance of 12Q . It is bent in the form of circle. The effective resistance
between the two points on any diameter of the circle is

a) 6Q b) 12Q c) 240 d) 30

An n-type semi-conductor is ...........cceeuvee

a) positively charged  b) electrically neutral

c) negatively charged d) none of above

A semi-conductor has ............. temperature co-efficient of resistance.

a) negative b) positive c) zero d) non% of above

In a N-P-N transistor, P region is called............. \

a) collector b) emitter c) base d) none of abm}e

The emitter of a transistor is ............... doped.

a) heavily b) lightly c) moderately  d) none of above
In a transistor amplifier circuit, Vcg = Ve +cvneee

a) VRE b) 2 Vie c) 1.5 Vge d) \ none of the aboe

vii) If biasing is not done in an amplifier circuit, it results in........

a) decrease in base current b) unfaithful amplification

c) excessive collector bias d) none of the above

viii) Operating point represents.......




2) a)

b)

a) values of IC and VCE when signal is applied
b) the magnitude of signal \

c) zero signal values of IC and VCE \

d) none of the above \

The output frequency of a half-wave rectifier is ................. the input frequency.

a) one-half b) twice c) equal to d none of the above

The output frequency of a full-wave rectifier is ................. the input frequency.

a) one-half b) equal to c) twice d) one-quarter
(2x10 marks)

Describe formation of diode from pure silicon crystal to P-N junction Tiode. (6 marks)

Draw schematic diagrams of the full wave and half wave rectifier circuits. (6 marks)

Assume that the diodes in the figure are ideal. Find the values of the Ia%eled currents and

voltages (8 marks)

F5V +5V + 3% \

10 ko 10 ko 5 k0
v Vv
| 4
Il D, D, '
-3V -5V e v \
) (ii) 10 kO
|
4
(iii)




3)a) Draw schematic diagrams of npn and pnp transistors.

b) Describe the various methods used for transistor biasing. (6 marks)
¢) The amplifier circuit is shown in below, Find the operating point. Giren that = 50 and
Vge = 0.7V. | (8 marks)

150kQ < R, |
\
Iy \
\
1K S Ry, |
L
4) a) Identify the terminals in the following op — amp. '\ (6 marks)
|
|_—_“:1--> |
t
b) Draw schematic diagram of weighted summer amplifier. (6 marks)

¢) In following circuit, feedback resistor Ry, dc voltages ¥, and ¥V} are con lec:ted with
operational amplifier. Assuming no saturation for part i. and ii. (8 marks)
i. IfR,=12k Q, V,=2V and ¥}, = OV. Determine ¥, and I,
|

i,  RepeatpartiforR=9kQ,V,=4Vand V,=2V. |



5) a)

b)

c)

6) a)

b)
c)

AN~ s |
_ LT o
i 4k SV,
1

The diagram shows the symbol for one type of logic gate.

Input A
Output

Input B
i) What is this type of logic gate? (4 marks)
ii) Draw complete truth table for this logic gate (4 marks)
Draw XNOR and XOR logic gates using AND, OR and NOT LOGIC |gates. (6 marks)
Simplify the Boolean expression F' = abc +abc +abc , Hence Draw logic gate circuit diagram
for function F. (6 marks)

|

What is the difference between active and passive sensors? \ (6 marks)

List three type of temperature sensors. | (6 marks,
ypP p

\
Describe working principle of Linear Variable Differential Transformer (LVDT). (8 marks)



1) a)

b)

2) a)

b)

3)a)

b)
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This question paper consists of six questions.
Answer Any five(05) Questions
Date: 2016.09.21 Pass mark 50% Time allocated: 03 Hrs
Convert following decimals into fractions. (6 marks)
i 0:121 212 iss00m00
ii. 42424 cviiiii \
3 2
Divids Sl iy {6 marks)
x+2
Split the function — - into partial fractions (@ marks) -
x(x*—4)
Calculate 4! and 46‘3 (6 marks)
The expression (1- 2x)4 can be written in the form (8 marks)

14 px+gx* —32x° +16x*
By using the binomial expansion, or otherwise, find the values of the integers p and q.

If the coefficient of x* in the expansion of (b+ 2x)6 is equal to the coefficient of x° in

the expansion of (2 + bx)8 . Find non-zero value of ‘b’. (6 marks)

Differentiate the following function

i,  y=x+5x"-3x+2 (5 marks)
' Sinx
i = 5 marks,
2 ¥ 1+ Cosx ( )
iii. y=In(sinx+e”) 5 marks)
Ify=2+]n¢)-,showthat x(]+x)(x%+2y)=l (5 marks)
&




|
4) a) Integrate the followings

‘|‘ (6 marks)

) [ -5x" +4x-3)dx |

i) [(¢* +sin3x)dx |

l

b) Integrate the followings using integrate by parts '\ (8 marks)

|

i) Ixe’dx l‘l

ii) Ie’ sin xdx '\I

\

\

x+7 '

o) _[ G+ D) 3) \l‘ (6 marks)

'\

5)a) i) Draw the lines l\
y=2x+]; ‘|

y=3x-1 ‘l‘

On the same grid for the interval ~2<x<3 l\

ii) Then show the angle between them is given by, & = tan™ [l] \| (6 marks)

|

|

b) A quadratic function is defined by f(x) = x* +x—-6. Find L\
i) gradient at any instant. '\
ii) X and Y intercept ‘1

iii)  turning point \ (6 marks)

¢) Sketch the graphs of above f(x)= x*+x-6 and g(x)=— on same grpph paper.

| (8 marks)

6)a) i) Solve quadratic equationx’ —=2x+3=0. | (6 marks)
ii) If above equation roots are @ and S, Find 24 "l
|

b) Iftwo complex numbers arez, =2+3iand z, =8-5i, Evaluate \ (8 marks)
i) z+z, i) zz, Iii) z,-3z ‘|

¢) Find square root of 35-12i \‘ (6 marks)
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1. With an aid of a sketch show following principle parts and areas of a ship Superstructure,
portholes, main deck, bow thruster, astern thruster, anchor, stern, propeller, rudder, bulbus
bow, draft, depth(air draft), port beam, stbd beam, athwart ship, navi igation lights, Christmas
tree, starboard side and port side. g (20 marks)

2. Explain following abbreviations(complete word each letter is standing for; eig HR = Human
Resources)

i. LSA,FFA, BA, ETA, ETD, EEBD, PPE, ROB, ‘l‘ (8 marks)
ii. Make short notes on following operations. '

Ballasting and DE ballasting, Anchoring, Tank Sounding, Berthing, Loddmg and
Discharging.

\l (2marks each)
\
3. a) List 10 types of trading ship widely available at sea. ll‘ (10 marks)
b) Explain following terms using suitable sketches where necessary ‘.‘
i) Trim ii) List iii) Rolling  iv) Pitching V) l" Anchoring
| (2marks each)
4. a) List5 type of LSA items available on merchant ships. i\ (8marks)
b) What are the most suitable PPE, you should be wearing when performing *vork in
following areas. ‘
i) Working aloft I‘\(4 marks)
ii) Cleaning scavenge space. \1(4 marks)
iii) Handling chemicals &4 marks)
iv) Painting ship side. ﬁ‘ﬂmarks)




5. Write short notes on following part of a ship.

a)
b)
c)
d)
€)
f)
g)
h)
i)
j)

Twin deck
Double bottom tank.

Water tight Bulk head.

Stern thruster
Anchor Locker
Watertight doors
Void space
Propeller

Emergency Fire pump.
Emergency Generator.

(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)
(2 marks)
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Avogadro Constant (N4) - 6.022 x 10% mol™
H-1.0, He — 4.0, Li— 6.9, Be — 9.0, B— 10.8, C—12.0, N -14.0, O — 16.0, F — 18.9, Ne — 20.2, Na — 23.0, Mg — 24.3,
Al-27.0, Si - 28.1, P - 31.0, S - 32.1, Cl — 35.5, Ar — 40.0, K — 39.1, Ca — 40.1, Ag- 108.0, Cu — 63.5, Fe - 56.0, Co —
58.9, Zn = 65.4, Ag = 107.9, Sn = 117.8

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1)
a) Write down the correct chemical formula

i) Butane

ii) Ammonia

iii) Ozone

iv) Calcium carbonate (1x4= 04 marks)

b) Name the three particles of the atom; and their respective charges. (06 marks)

c) Define the term

i)  Mass number

ii) Flammability

iii). Mixture

iv) lonic bond

v) Auto ignition temperature (2x5= 10 marks)

2)

a) How many moles are in 72.9 g of HCI? (03 marks)
b) How many molecules are in 85 g of AgNO3?
(05 marks)

Page1lof3
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\
|
|
c) A hydrate of Na;COs has a mass of 4.31 g before heating. After heating, the mass of the
anhydrous compound is found to be 3.22 g. Determine the formula of the hydrate

(06 marks)

d) Chemical analysis shows that citric acid contains 37.51% C, 4.20% H, and 58.29% O.

What is the empirical formula?

(06 marks)
. . " —
a) If the ion product constant of water is 1x104 molzdm#at 25° C, derive the following
equation
(04 marks)

b) If HNO: acid ionization constant (Ka) is 4.5 x104, Calculate the pH value of a

0.036 moldm-3 nitrous acid (HNO2) solution.
Note: we assume, unless stated otherwise, that the temperature is 25 *C

(06 marks)
c) Calculate the pH of each of these solutions:
(a) 0.003 M HCI,
(b) 1.3 x 10 #M Ba(OH)2,
(04 marks)
d) Calculate the solubility of Cu(OH)2in 1 gl Ksp of Cu(OH)2 2.2 x10 2
. (06 marks)
4)
e) Co? (ag) +2e —» Co (s) Eo=-0.28V
Al (ag) + 3¢ —» Al(s) E°= -1.66V
Using above Standard Reduction Potentials,
i) Give the anode and cathode half-reactions. (06 marks)
ii) Write the overall equation for the chemical reaction. . (04 marks)
jii) "Represent the cell using standard notation. (04 marks)
iv) Calculate the cell potential (e.m.f.) of the electrochemical cell. (03 marks)
f) What is Standard hydrogen electrode? (03 marks)
i
\ Page 2 of 3
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6)

g) Explain the meaning of corrosion with examples.

h) Explain the factors affect speed of electrolyte corrosion?
i) Explain how nature of medium influencing corrosion?
j)  Explain what is cathodic protection

k) Write two corrosion control method and explain it.

a) How does Petroleum form?

b) What is meant by “’Fractional Distillation”?

c) Write four function of lubricants.

d) What are the three types of lubrications?

e) Write a short note about thick film lubrication.

(5 x4=20
marks)
a) Categorized polymers according to their structural arrangement. (04 marks)
b) Explain what is vulcanization of rubber?
= VQW\Q (04 marks)
C) is a useful polymer. (CH=CHC:Hs)
i.  Write its monomer structure
ii.  Polymer structure
iii.  Give two Uses and applications (04 marks)
d) What are the ways of extraction metals (04 marks)
e) What are the Raw materials of extraction of Iron? (04 marks)
Page 3 0of3
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e Thisquestion paper consists of Eight questions. |
e Answer Any Six (06) Questions \
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Q.1 (a) Define ‘|
i) Resolution of a Force |

i) Principle of Resolution. ‘l

(b) ABC is an isosceles triangle, AB and AC 5m,BC8m.Dis thlé centre of BC. The
forces acting on the sides BA, BC, CA and DA are PN,9N,10 N, and 3 N respectively.
The resultant of these forces intersects BC at N. The length of BN is 5 m. Find the value
of ‘P’ and magnitude and direction of the resultant. |

Q.2 a) Define Principles of Equilibrium. "
[

b) The length of a homogeneous rod AB is 8m and weight is 30 kg. The rod is resting on tw«
knife edges of which are 4 meters apart and one of the knife edges are 3 m from the A. The weigh
of 20 kg is hung from A and 40 kg is hung from the B. Find the reactions at the knife edges. Also
find the position of which should be placed 20 kg on the rod, from the end B, so that the reactions
at the knife edges are equivalent. ‘l

|
Q.3 (a) What do you understand by the term Friction and explain why it comes in to
play. '{

|
(b) An inclined plane whose gradient is 1.2 to 2.4 meters is used to unload slowly a safe

weighing 400 N from a truck 1.2 m high in to the ground. |

The coefficient of friction between the underside of the safe and the plank is 0.3.State

whether it is necessary to push the safe down or hold it back from sliding down. What

minimum force is required parallel to the plane for this purpose. |




Q4 a)How would you explain the frictional force between a Iadder and the
floor and a wall

b)A homogeneous ladder of weight W and length AB is resting agamst a wall
such that the end ‘A’ is resting on the wall and the other end ‘B’ is resting on the
ground. The coefficient of friction between wall and the ladder is 1 /l'3 and the
ladder is resting at an angle of tan -(3/4) with the horizontal. Find the friction
between the ladder and the floor. |

Q5. (a) Define change of velocity due to change of direction or spegd or both.

(b) A body moving at 20m/s due north is acted upon by a force for 4
seconds which causes the velocity to change to 20 m/s due east. Fmd the change
of velocity and the average acceleration. ‘

Q6 (a) Define relative velocity.

(b) Two ships leave at the same time from the same port, one travels at south
east at 22 knots and the other due east at 14 knots. Find the apparent speed and the
direction of the fast ship to the slow ship. |

Q 7 (a) Define angular motion.

(b) An electric motor comes to rest from operational speed in 1.5 minutes and
turns 1800 revolutions while slowing down. Find the operational speed in rev/min
and the retardation in rad /s2.

Q 8 (a) Define,
i) Accelerating force
iil) Momentum '

(b) The tractive resistance of a vehicle of 2 tons mass is 155 N per tqnne If a total
pull of 1 KN is applied to the vehicle, find,
(i) The acceleration
(ii) The speed in KM/hour, after travelling for one minute fronh the rest.
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Marking System ‘
|
G Q1 80 Maszs
(i)  Titles and Lettering 10 MallYks
(iii) Boundaries, Lines, and overall neatness 10 Maxilq;

Q1. Figure shows the elevation and plan of a machined casting. Dr%w full size

1st angle projection, the following views. |
|
|

|

i) The elevation as shown | (20)

ii) The sectional end elevation taken on the line AA, looking in thLa direction
of the arrows. | (30)

iii) The sectional plan, the section being taken on the line BB. \ (30)

T
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o This question paper consists of nine questions.

e Answer any Six(06) Questions

Date: 2016.07.16 Pass mark 50% Time allocated: 03 Hrs
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Speed of sound in air 340 m/s, refractive index of water 1.333

i
a. Define the index of refraction of a material medium. (3 marks)
b. What is the speed of light in crystalline quartz? Assume the index of refraction of
quartz to be 1.553 and speed of light in free space to be 3.0x10° ms™. (5 marks)
c. The index of refraction of a flint glass is 1.64. Find the speed of light in the glass,
the angle of refraction in glass if light is incident from water at an angle of 50 A
and critical angle of incidence for glass- water interface. (12 marks)
a
a. Define the following terms
i.  Pitch
ii.  Loudness
iii.  Quality
iv.  Beats
v.  Supersonic velocity (10 marks)

b. A 200 cm long string has two adjacent resonances at frequencies of 80 and 105

Hz. Determine the fundamental frequency of the string and thk?

on the string.

c. Two closed organ pipes sounded simultaneously give fiv
between the fundamentals if the longer pipe is 1.1 m long, fi
shorter pipe

speed of the waves
(5 marks)

e beats per second
nd the length of the
(5 marks)




Describe the occurrence of beats of two sound source with closer frequencies

of f; and f> are sounded together.

A tuning fork of frequency 312 Hz is sounded with a fork of

answer

. At a distance 20 m from a small loudspeaker, the amplitude of the sound heard is
0.012 mm. find the amplitude at a distance 30 m from the loudspeaker (8 marks)

. Briefly explain the Doppler Effect for sound waves. (8 marks)

d directly toward
shrill cry whose

. A hawk is flying directly away from a stationary birdwatcher
a distant cliff at a speed of 20 m/s. The hawk produces
frequency is 1000 Hz.

i.  What is the frequency in the sound that the birdwatcher hears directly from
the bird? (6 marks)

ii. What is the frequency that the birdwatcher hears in the echo that is reflected

from the cliff? (6 marks)
5. The excess pressure in a traveling sound wave is given by the equation,,
C([2m
P=25 SmHT] g 330t)}
where x and A are in meters t in seconds, P is in Pascal.
i.  What is the velocity of the wave?
ii. IfA =2 m, what is the frequency of the wave?
iii. What is the maximum pressure?
iv. What is the pressure atx =0.5mand t=2? (20 marks)

6. The equation for a particular standing wave on a string is

y = 0.35 Sin 4xCos 340t m
Find the




i.  Amplitude of vibration at the anti-node,
ii. Distance between nodes

iii. Wavelength

iv. Frequency and speed of the wave (20 marks)
Describe the Simple Harmonic Motion (3 marks)
Find the length of a pendulum which has a period of 2.4 s. (3 marks)

A stone is swinging in a horizontal circle 0.8 m in diameter, at 30 rev/min. A
distant light causes a shadow of the stone to be formed on a earby wall. What is
the amplitude of the motion of the shadow? What is the fre uency? What is the
period? (6 marks)

A 0.2 kg mass suspended from a spring describes a simple harmonic motion with
a period of 3 s and amplitude of 10 cm. At t = 0 the mass passes upward through
the equilibrium position. Find

i.  The spring constant (4 marks)

ii.  The displacement, velocity and acceleration of the mass whent=1s
(4 marks)

. The following four waves are sent along strings with the same line densities (x is in

meters and t is in seconds) rank the waves according to

a.

b.

Their wave speed (10 marks)
The tension in the string along which they travel (10 marks)
¥, =(3mm)sin(x —3t) v, = (6mm)sin(2x —1) y; = (Imm)sin(4x—1)

¥, =(2mm)sin(x —2t)

Describe diffraction, and express the formula for a thin slit. (4 marks)

A light source emits a mixture of wavelength from 450 to 00 nm. When a
diffraction grating is illuminated normally by this source, it is noted that two
adjacent spectra barely overlap at an angle of 30 0. How many lines per meter are
ruled on the grating? (8 marks)

A grating having 15000 lines per inch produces spectra of a mercury arc. The
green line of the mercury spectrum has a wavelength of 5461| A. What is the
angular separation between the first-order green line and the se ond-order green
line? (8 marks)
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MID TERM REPEAT EXAMINATION QUESTION PAPER
Mathematics

o  This question paper consists of five questions.

o Answer ALl (05)uestions
Date: 2016.07.16 Pass mark 50% ime allocated: 03 Hrs

1. a. Solve 3x* -8x=5 (6 marks)
b. Prove that kx® +2x —(k—2) =0 has real roots for any value of k. (6 marks)
& If & and S are the roots of quadratic equation ax® 4+ 2bx + ¢ = 0| prove that the

1 1
equation whose roots are a+—/§and B+— is acx’ +2b(a+c)x+(a+c) =0.
a

(8 marks)
2 A Evaluate the value of following trigonometric ratios. (6 marks)
i sin 75° ii. tan 22.5°

1+cot?

b. Prove that -—-—-——9- =cosecl.cotd (8 marks)
secl

e If sinxcos y=1/4and 3tan x = 4tan y, Evaluate the value of sin(x+ y)
(6 marks)
i

3. a.  Evaluate b 22X (6 marks)

x

Lme  €OS(sin x) —cosx

x=0 4

X

using L Hopital rule or otherwise (6 marks)

b. Evaluate

A Differentiate y with respect to x. " (8 marks)

y= x_+2+2x3+\/;
sin x




yl

Evaluate the following: (6 marks)
s -1

i 49 2 i 83 iii. | (256)""°x (256)°%
If 3% = 27 and 3% *¥ = 243, Find the value of x and y. (6 marks)
Express each of the following in the form +qV/5 , where p and g are real
numbers. (8 marks)

i (2-45)(4+5)

2
i (3+45)

. (6+J’26)
iv. (\/E-\/Z)z

Simplify L. log, 128 (6 marks)
ii. log;(27 x 243)
iil. t0g:(0.111111131111 .. o o)
Find the value of (6 marks)
1 1 1

logs 210 logg 210 log7 210

The equation has

2.2
(logs )* - 3(logs )+ 5| _ 5./5 exactly three real roots

ol
Substituting logs x = q,

1. Express above equation in term of q

ii. Hence, Determine the value of x. (8 marks)
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MID TERM REPEAT EXAMINATION QUESTION PAPER

ELECTRONICS
e This question paper consists of five questions.
o Answer All(05) Questions
Date: 2016.07.15 Pass mark 50% ime allocated: 03 Hrs
1) a) Define capacitance and capacitor. (4 marks)
b) What is the charge stored on a 2pF capacitor with 10 V across it? (6 marks)
¢) Find each capacitor voltage Vi, V2 and V; in following capacitor net/ work. (10 marks)
6 uF 12 uF
—— _If I( "
+ 1t - + - +
Vi Vv
=100V S uF == 3 p—
]
2) a) What are the SI unit of resistance, voltage and current? (5 marks)

The circuit shows a battery of negligible internal resistance connected to three resistors.

%ff’_‘_’{ -

Ly
h o
> AN\
L AAM—— k
400 LS AAA—




b) Calculate the potential difference across the 150 resistor. \ (5 marks)
|
| ;
¢) Calculate the current I, in the 4.0 Q resistor. l‘ﬁ (5 marks)
d) Calculate the current I and the resistance R. |‘| (5 marks)

\

\
3) a) State Kirchhoff current law and Kirchhoff voltage law with applicqble circuit diagrams

(5 marks)
b) In the DC circuit, V, and V; are voltage across open circuit and 60 Q resistor respectively.
100V 100 Y
A o—{|lpf——"W—|i
+
Vb Vi 2 600 100
- - v
B G |If
i. Calculate the voltage V¥, across the open circuit and V| in the circPit shown in above Figure.
| (5 marks)
ii. Calculate power consumption of 60 £ resistor. '\\ (5 marks)
c) When A and B are connected by conducting wire, Find V5. l‘ (5 marks)
100 V 100 30V \l
|
A ——r—wW"—li— |
+
V25 s00 g oQ
10V
B alll
4) The graph below shows how a sinusoidal alternating voltage varies with time, when voltage source is
connected across a device. "
Voltage (V)
340 7 |‘
f/ \\ 'f \\\ \I
/ \ ﬁ
1701 / \ / \ ‘|
/ f’ \ |
\ f' \ \
\ ; \ \
i 0.01 0.02 0.03 0.04 ‘
Y f i 5
\ { / time ks)
\ / i !
e O i \ \
\ \ / |
-340 N ‘

i



a)
b)

c)
d)

5) a)

b)

c)

L

|
0(@%36
|

Determine peak voltage and Vrms. \ (5 marks)

Find the frequency (F) and angular velocity (@) of above waveform. |
A pure inductive coil (inductor) allows a current of 10A to flow from Ia 230V, 50Hz supply.

| (5 marks)
i L

i

f |

i

| |

| | |

L {QZ}V =V, sinct |

) |

Calculate the inductive reactance |‘ (5 marks)
Write equation for the circuit current. (5 marks)

|
If resistors Ry and R; and R; are (i) in series and (ii) in parallel. Derive the formula for
the equivalent resistance R.q of each network. (6 marks)

Find the equivalent resistance between point A and B. \ (8 marks)

300 400

Ri=160Q R,=80

—AVWW—AWA— '
| S
A | ‘: B8O
- | 9
|
l
. : . e
Ry; =480 ‘ 600
Calculate equivalent resistance of following resistor network. | (6 marks)
o——— e == Resistor Network — — = + — — — — — — — — = «{ -
| 4A% M
[ |
[ ‘ :
'A'AY t M\ i i
|
|
| AMN |
|
|
. AW { +
|
I
l
£ = PO cxtes W L
il
25V \
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MID TERM REPEAT EXAMINATION QUESTION PAPER
INDUSTRIAL CHEMISTRY

e  This question paper consists of five questions.

o Answer All(05) Questions
Date: 2016.07.15 Pass mark 50% ime allocated: 03 Hrs

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Some helpful Data: )
x Avogadro Constant (N) — 6.022 x 10 mol™

# Density of Water —1 g/cm’| * Faraday constant -96500C/mol
Mass Numbers of first 20 Elements:
H-1 He—4.Li—7 Be—9, B—10.8, C—12, N- 14, 016, F- 19, Ne — 20, Na— 23, Mg—
24.3, Al - 26.9, Si—28. P-31,8—32, CI-35.5, Ar- 40, K- 39, Ca— 40, tMn.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

1. a) Define the terms homogeneous mixture heterogeneous mixture. (4 marks)

b) Name following compounds (6 marks)

i. KCIO, ii. CuSO, iii. FeCl
¢) Indicate the number of protons, neutrons and electrons in each of foll
L2Mn B8 i ZCu

d) Consider the reaction (5 marks)

MnO,+ 4HCl - MnCl,+ Cl,+ 2H,0

If 0.86 mole of MnO, and 48.2g of HCI react, which reagent will be u ed up first? How

many grams of Cl, will be produced?

2. a) List the general properties of acids and bases. (4 marks)

b) Identify the following as a weak or strong acid or base: (6 marks)

i. NH, ii. HNO, iii. LIOH  iv. CH,COOH
v.H,S0, vi. HF  vii. Ba(OH), viii. HNO,




b)

. a)
b)

d)

. a)
b)

d)

Describe how to prepare 1.00 dm® of 0.646 moldm™ HCI solution, starting with a
2.00moldm™ HCI solution. (5 marks)

Calculate the pH of a 0.036moldm™ nitrous acid (HNO,) solution. (K, =4.5%107)
p
(5 marks)

Write a balanced ionic equation to represent the oxidation of iodide ion (/ ) by
permanganate ion (Mn0,™) in basic solution to yield molecular iodine (/,) and

manganese(IV) oxide( MnO, ). (6 marks)

A galvanic cell consists of a Mg electrode in a 1.0 mol™'dm’ Mg(NO), solution and

Ag electrode ina 1.0 mol™'dm® AgNO, solution. Calculate the standard emf of this cell at

2L, (8 marks)
If above cell Mg(NO,), solution and AgNO; solution concentrations ar¢ 0.2 mol “'dm’ and 0.5
mol~"dm’ respectively. Find emf of cell at 36°C . (6 marks)
(Mg/Mg™? =-2.37V, Ag/Ag =080 V)

Draw named diagram of Lead storage battery. (6 marks)
The overall discharging and charging cell reaction are

Pb,, +PbO,,, +4H" ,, + 280;,,, E22PbSO,, + 2H,0,,

Write anode and cathode half ionic reaction when battery is discharge. (4 marks)
The white substance deposited around lead storage battery terminals, Explain the
formation of white substance. (4 marks)
Discuss the advantages and disadvantages of Lead storage battery. (6 marks)

What are the difference between a galvanic cell and an electrolytic cell? (5 marks)

The half reaction at an electrode is
2+
Mg (molten) & 28 ~ Mg(s)

Calculate the number of grams of magnesium that can be produced by supplying 0.50A

for 30min. (5 marks)
Describe process of electrolysis of water. (5 marks)
List the application of electrolysis. (5 marks)
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1. With an aid of a sketch show following parts and areas of a ship.
Bow, Astern, accommodation, navigation lights, hatch covers, cargo atch, twin deck,
double bottom tank, anchor, anchor locker, astern thruster, bow thruster, air draft,
forward draft, aft draft, navigation bridge, beam, starboard side, port side, engine room,

main deck, stem, rudder and propeller. (20 marks)
2. a) List 10 types of trading ships widely available at sea. (10 marks)
a) Briefly explain 5 types of above ships. (10marks)

where necessary

3. Briefly explain use of following parts and components of a ship. You er use sketches
a) Double bottom tank. (Smarks)
b) Void space (Smarks)
¢) Anchor (Smarks)
d) Bow thruster (Smarks)

|

4. a)Make a list of safety gears use in engine room and deck. (5 marks)
b) Make a list of 5 types of LSA (lifesaving appliances). (5 marks)
¢) Make a list of 5 types of FFA (Fire fighting appliances). ' (5 marks)
d) Make a list of 4 types of portable fire extinguishers use in engine roAFn. (5 marks)

5. a) What is the meaning of (i) PPE (ii) KNOT (iii) LOA (iv) EEBD (v) BA (Smarks)

b) What are the most suitable PPE, you should be wearing when performing
work in following areas.

i) Working aloft (3marks)
ii) Working in the engine room (3 marks)
iii) Handling chemicals (3 marks)
iv) Performing a welding job (3marks)
V) During fire fighting (3 marks)
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MID TERM REPEAT EXAMINATION QUESTION PAPER

Engineering Drawing
B This question paper consists of five questions.
; Awo
o Answer All Questions
Date: 2016.07.14 Pass mark 50% Time allocated: 03 Hrs
Marking System
(i) Ll 50 Marks
(i1) Qo2 40 Marks

(iti)  Titles and Lettering 5 Marks
(iv)  Boundaries, Lines, and overall neatness 5 Marks

Q1. Draw an isometric view of C.I.Bench Block as per given dimensions and
Drawing looking from ‘A’.
Use Reducing Scale as ; 0.5: 1

Q2.  Draw an orthographic view of C.I.Bench Block in 1¥ angle projection as under,
Use Reducing Scale as; 0.75: 1
I.  Front Elevation looking from ‘A’
II. Left Side Elevation
[II.  Plan
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This question paper consists of eight questions.
Answer Any(06) Questions
Date: 2016.07.14 Pass mark 50% Time Tocatcd: 03Hrs

Define Lami’s Theorem.

Picture shows a weig ht of 40 Kg hung by two strings; Find the tension in each string.
(Consider g= 10ms™)

Define resolution of Forces.

ABCDEF is a regular hexagon. The forces 1, 2,3,4,5,6 and 7 Newton are acting along
AB,AC,AE,AF,BC,CE and DC. The forces are in equilibrium. Find the resultant of all the
forces and the angle of which the resultant make with AB.

Describe, System of Forces.

ABC is a isosceles triangle of a side is equivalent to 2 meters. O is the centre of the triangle.
The forces 8,7,3V3 ,x,y,and z are acting along the sides of the triangle as shown in the picture.
The system is in equilibrium, find the value of x,y,and z.




4. a) Explain the method of resolution for tor the resultant force..

b) Four forces equal to P, 2P, 3P, and 4P are respectively acting along the four sides of square
ABCD taken in order. Find the magnitude, direction and position of the resultant force.

A . B

P
® | v 2P
D 3p c

5. a) Describe like and unlike parallel Forces.

b) Two unlike and parallel forces are acting at a distance of 500 mm from each other. The forces
equivalent to a single force of 100N which act at a distance of 200 mm from the greater of the
forces. Find the magnitude of the forces.

6. a) Define limiting Frictiion.

b) Find the horizontal force required to drag a body of weight 100 N along a horizontal
plane, if the plane when gradually raised up to ) 1567 the body will begin to slide.
(-]

g



o

i

A ladder 5 meters l(zgrests on a horizontal ground and leans against a smooth vertical
wall at an angle. 284 with the horizontal. The weight of the ladder is 900N and acts at
it’s middle. The ladder is at the point of sliding, when the mass of weight 750 N stands
on arung 1.5 meter from the bottom of the ladder. Calculate the co-efficient of friction

between the ladder and the floor.

A lift goes up to a height of 900 m with a constant acceleration and then the next 300
meters with a constant retardation and comes to rest.
Find,
1 Maximum velocity of the lift, if the time taken to travel is 30 seconds.
II. A acceleration of the lift
1. Retardation of the lift
Take the acceleration of the lift as 1/3 of it’s retardation.
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Some helpful Data: ‘
* Avogadro Constant (N) — 6.022 x 10% mol™

« Density of Water —1 g/cm’| * Faraday constant -96500C/mol

H-1 He—4. Li—7. Be—9 B—10.8 C—12, N-14,0—- 16, F— 19, Ne — 20| Na— 23, Mg —
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a)

b)

d)

a)
b)

Give an example of a homogeneous mixture and an example of a heterageneous

mixture. (4 marks)

Name following compounds (6 marks)

i. KMnO, ii. Cu(NO,), iii. FeCl,
Indicate the number of protons, neutrons and electrons in each of following species

i, 5N §1L.58 il 5Cu (5 marks)

All alkali metals react with water to produce hydrogen gas and the corresponding alkali
metal hydroxide. A typical reaction is that between lithium and water:

2Li,,+2H,0,, — 2Li0H(aq) # HZ(g) (5 marks)

How many grams of Li are needed to produce 9.89g of H,,,

List the general properties of acids and bases. (4 marks)

Identify the following as a weak or strong acid or base: (6 marks)

i. NH, ii. H,PO, iii. LIOH  iv. HCOOH
v.H,S0, vi. HF  vii. Ba(OH), viii. HNO,




b)

b)

b)

d)

Describe how to prepare 1.00 dm’ of 0.646 moldm™ HClI solution, starting with a
2.00moldm™ HCI solution. (5 marks)

Calculate the pH of a 0.036moldm™ nitrous acid (HNO,) solution. (K, = 4.5%10)
(5 marks)

Write a balanced ionic equation to represent the oxidation of iodide ion (/™) by
permanganate ion ( MnO,™) in basic solution to yield molecular iodine ( /,) and

manganese(IV) oxide( MnO, ). (6 marks)

A galvanic cell consists of a Mg electrode in a 1.0 mol™'dm’ Mg(NQ;), solution and

Ag electrode ina 1.0 mol™'dm’ AgNO, solution. Calculate the standard emf of this cell at

25°C. (8 marks)

If above cell Mg(NO,), solution and AgNO, solution concentrations are 0.2 mol"'dm’ and 0.5
mol™ dm’ respectively. Find emf of cell at 36°C . (6 marks)
(Mg/Mg™?=-237V, Ag/Ag =0.80 V)

Draw named diagram of Lead storage battery. (6 marks)

The overall discharging and charging cell reaction are

Pb,, + PbO,,, +4H" ,, +250;,, &2 2PbSO,, +2H,0,,

Write anode and cathode half ionic reaction when battery is discharge. (4 marks)

The white substance deposited around lead storage battery terminals, Explain the

formation of white substance. (4 marks)
Discuss the advantages and disadvantages of Lead storage battery. (6 marks)
What are the difference between a galvanic cell and an electrolytic cell?, (5 marks)

The half reaction at an electrode is
2+
‘Mg (molten) e 28 = Mg(x)

Calculate the number of grams of magnesium that can be produced by supplying 0.50A

for 30min. (5 marks)
Describe process of electrolysis of water. (5 marks)

List the application of electrolysis. (5 marks)
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Marking System
(i) | 50 Marks
i) O:2 40 Marks

(iii)  Titles and Lettering 5 Marks
(iv)  Boundaries, Lines, and overall neatness 5 Marks

QL. Draw an isometric view of the Brass Step as per given dimensions and
Drawing looking from ‘A’

Q2. Draw an orthographic view of the Brass Step in 1t angle projection as
under,
.. Front Elevation looking from ‘A’
ii.  LeftSide Elevation
ii. Plan
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Q.1 (a) Define resolution of a force

(b) The following forces act at a point,
1. 20 N inclined at 30° towards north of east.
ii. 25N towards north.
iii. 30 N towards north west and,
iv. 35 N inclined at 40° towards south of west.
Find the magnitude and direction of the resultant force.

Q.2 (a) Define principle of physical independence of forces

(b) A triangle ABC has its side AB, 40 mm along positive x-axis and side BC, 30 mm
along positive y-axis. Three forces of 40 N, 50 N and 30 N acts along the sides AB, BC and
CA respectively. Determine magnitude of the resultant of such system of forces.

(3. The lengths of the vertical post, jib and tie of a jib cranes are 8, 13, and 9 m\ respectively. Find the
forces in the jib and tie when a load of 20 KN hangs from the crane head.

Q4. (a) Describe, like parallel Forces and unlike parallel Forces.

(b) Two unlike parallel forces are acting at a distance of 430 mm from each other.
The forces are equivalent to a single fofce of 90 N which act at a distance of 200 mm from
the greater of the two forces. Find the magnitude of the Forces.

Q5.  (a) With the help of a sketch define velocity- time graph.

(b) A train starts from rest and reaches a speed of 90 km/h in 25 seconds; it runs at
this speed for 1.5 minutes and then reduces speed to come to rest in 20 seconds.
Assume acceleration and retardation to be uniform, draw a speed time graph, Find
the total distance travelled and express the acceleration and retardation in m/s2.

Q.6.  (a) Define Friction.




(b) A body of weigh 400 N is lying on a rough horizontal plane having a coefficient of
friction as 0.3. Find the magnitude of the force which can move the|body which acts at an
angle of 259 with the horizontal.

Q.7.  a) Define
i Normal Reaction.
ii. Angle of Friction.
b) An effort of 200 N is required just to move a body up an inclined pplane of angle 15%he
force acting parallel to the plane. If the angle of inclination of the plane is made 200 the effort required,

again applied parallel to the plane, is found to be 230 N. Find the weight of the body and the coefficient
of friction.

Q8. An oil drum of 500 mm diameter and 1.5 m long is to be rolled across a footstep of 100
mm high. Find the minimum push required at the top of the drum. Take density of the oil as 1 Kg
per liter. Neglect weight of the drum.
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1) Fig.1 shows two capacitors, A of capacitance 2uF, and B of capacitance 4uF, connected in
parallel. Fig. 2 shows them connected in series. A two-way switch S can ¢onnect the

capacitors either to a d.c. supply, of e.m.f. 6 V, or to a voltmeter.

S
& o o
—_— O/G o
1+ [— S—
- P P S .5 - A
T O F T O
@) A B
B
Fig. 1 Fig. 2
a) Calculate the total capacitance of the capacitors
il When connected as in Fig. 1 (2 marks)
ii. When connected as in Fig. 2 (3 marks)
b) The switch in the circuit shown in Fig. 1 is then connected to the battery

Calculate
1. The potential difference across capacitor A. (3 marks)
ii. The total charge stored on the capacitors. ‘ (2 marks)

¢) The switch in the circuit shown in Fig.2 is then connected to the battery. Calculate the
total energy stored in the two capacitors. (5 marks)

d) The switch S in the circuit of Fig. 1 is moved to connect the charged capacitors to the
voltmeter. The voltmeter has an internal resistance of 12MQ. (5 marks)



2)

b)
c)
d)

3)

b)

ii. Calculate power consumption of 60 Q resistor.

1 Explain why the capacitors will discharge, although very slowly.
ii. Calculate the time t taken for the voltmeter reading to fall to a quarter of its
initial reading.

What are the SI unit of resistance, voltage and current? (5 marks)

The circuit shows a battery of negligible internal resistance connected to three resistors.

4
\ .
. R
40 Q
P 150
0.24 A
Calculate the potential difference across the 15Q resistor. (5 marks)
Calculate the current I, in the 4.0 Q resistor. (5 marks)
Calculate the current I, and the resistance R. (5 marks)

State Kirchhoff current law and Kirchhoff voltage law with applicable circuit diagrams

(5 marks)
In the DC circuit, V,, and V), are voltage across open circuit and 60 Q resistor

respectively.

0 v 108 oV
Ao b g !
. 1"[ % W\ lh'_—'
Vb Vi 60 0 é 10
- 10V
B O— 1|1

i. Calculate the voltage V5 across the open circuit and V in the circuit shown in above

Figure. (5 marks)
(5 marks)



»
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c) When A and B are connected by conducting wire, Find V,. (5 marks)
100 v 100 ov
A i - ]
—ti—r—\W—l}—
V22 600 100
0V
B i1

4) The graph below shows how a sinusoidal alternating voltage varies with time, when voltage
source is connected across a device.

Voltage (V)
340 < d
/ \ { \‘
f{ \\ / \
1701 / \ / \
1“I ‘\' = .
/ \ / \
{ i
4 } ! >
i 001 0.02 0.03 0.04
4 / \al i ime (s)
\ / J /
170 \ / \ /
- l\.‘ j "! /
\ \
\ / % 4
-340 N~ b
a) Determine peak voltage and Vrms. (5 marks)

b) Find the frequency (F) and angular velocity (@) of above waveform.

A pure inductive coil (inductor) allows a current of 10A to flow from a 230V, 50Hz

supply. (5 marks)
;
S 1127323 ;
V= Y,sinet |
¢) Calculate the inductive reactance _ (5 marks)
d) Write equation for the circuit current. (5 marks)



the equivalent resistance Req of each network. (5 marks)

b) Find the equivalent resistance between point A and B. (5 marks)

300 4012

3) @) [Ifresistors Ry and R; and R; are (i) in series and (ii) in parallel. %crvc the formula for

WA

Ri=len R,=8q
MM AN
4 8O
i
Ay AN
Ry=481) 80w
¢) Calculate equivalent resistance of following resistor network. (5 marks)
———— —— - Restsor Nemwork — — — - — — — — — ey
! NV !
| |
I I
A A M i
|
I
|
| AMMA— ] |
|
|
| A { i
I
|
I
T O cceses W1
bl
—I|
228y
d) Determine the load current in branch EF in the circuit. (5 marks)
500 0}
20002 C 20002
A AN AAN E
= 100V g 600 Q | 600 O
B - F

. .
-'---------—_
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Speed of sound in air 340 m/s, refractive index of water 1.333

a. Find the length of a pendulum which has a period of 3.5 s. (5 marks)

b. The period of a simple pendulum 35.9 cm long is T = 1.2 5. find the value of

gravitational acceleration at this location. (5 marks)
Wy
c. Asshown in the figure, a long light piece of spring steel
is clamped at its lower end and a 2 kg ball is fastened to TV »SN
its top end. A force of 5 N is required to displace the
ball 30 cm to one side as shown. Assume the system !

undergo simple harmonic motion when released. Find '

i. The force constant of the spring (5 marks)

RS NN NN
1. The period with which the ball will vibrate back

and forth. +(5 marks)
a. Define the index of refraction of a material medium. (3 marks)

b. Write an expression for the refractive index using the speed of light in each
medium. , (3 marks)

c. What is the speed of light in crystalline quartz? Assume the index| of refraction of
quartz to be 1.553 and speed of light in free space to be 3.0x10° ms™. (4 marks)




. The index of refraction of a flint glass is 1.64. if light is incident from water at an
angle of 50 °, Find the speed of light in the glass, the angle of refraction in glass
and critical angle of incidence for glass- water (1.33) interface (10 marks)

Briefly describe the Simple Harmonic motion (4 marks)

. A mass of 0.5 kg is attached to one end of a helical spring and produces an
extension of 15 mm. The mass is now pulled down 10 mm and set into vertical
oscillation of amplitude 10 mm. Compute

i.  The period of oscillation (4 marks)
ii.  The maximum kinetic energy of the mass (4 marks)

1ii.  The potential energy of the spring when the mass is 5 below the centre
of the oscillation (4 marks)

answer (6 marks)

. At a distance 20 m from a small loudspeaker, the amplitude of the sound heard is
0.012 mm. find the amplitude at a distance 30 m from the loudspeaker (8 marks)

A wire has length of 2.3 m and a mass of 0.16 kg/m. If the tension in the string is
140 N, what are the three lowest frequencies it produces when plucked?

(4 marks)

. The density variation through the air of a traveling sound wave is given by the
equation,

p(x,1)=1.034sin {%Iz(x— 290:)}

where x and A are in meters, t is in seconds, © and is in kg/m’.
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ii.
iii.

iv.

11
iil.

iv.

What is velociaty of the wave? (4
marks)
If A =5 m, what is the frequency of the wave? (4 marks)
What is the maximum density? (4 marks)
What is the density at x=0.2d mandt=14s? (4 marks)
Write espressions for the frequency heard by an observer
i.  When he is stationary and a source of sound is moving towards him
(5 marks)
ii.  When he is moving towards a stationary source of sound (5 marks)

Explain your reasoning carefully in each case

A car travelling at 10 m/s sounds its horn, which has a frequency of 500 Hz, and
this is heard in another car which is travelling behind the first car, in the same
direction, with a velocity of 20 m/s. The sound can also be heard in the second car
by reflection from a bridge head. What frequencies will the
car hear?

iver of the second
(10 marks)

Describe the occurrence of the standing wave (5 marks)
Write a general expression for standing wave (5 marks)

The equation of a particular standing wave on a string is
y(x,£)=0.2sin5xcos312¢

Determine the

Amplitude of vibration at the anti-node
Distance between nodes \
Wavelength

Frequency

Speed of wave (572 marks)



Write expressions for the frequencies of fundamental and of the first two
overtones produced in an open organ pipe and closed pipe (4 marks)

. Pipe A, which is 1.2 m long and open at both ends, oscillates at its third lowest
harmonic frequency. It is filled with air for which the speed of sound is 343 m/s.
pipe B which is closed at one end, oscillates at its second lowest harmonic
frequency. This frequency of B happens to match the frequency of A. an x axis

extends along the interior of B, with x = 0 at the closed end.
i. How many nodes are along that axis? (4 marks)

ii. What are the smallest and second smallest values of x locating those

nodes? (6 marks)
iii. What is the fundamental frequency of B? (6 marks)
Briefly describe the diffraction of light using their application (4 marks)

. A diffraction grating is rule with 6000 lines per centimeter. The |first order of a
spectral line is observed to diffracted at angle of 30 . What is the wavelength of
this radiation? (6 marks)

A grating having 2300 lines per in centimeter produces spectra of mercury arc.
The green line of the mercury spectrum has a wavelength of 5461 |A. What is the
angular separation between the first-order green line and the second-order green
line? (Hint 1 A =10 ' m) (10 marks)
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L & Describe nature of roots in each quadratic equation. (6 marks)

i 2X-5x+6=0
i. X—4x+7=0
b. IftanA and tanB are roots of the quadratic equation x° — px + ¢ = 0,
i Express (tanA + tanB) in terms of p and q
il. Express (fanA.tanB) in terms of p and q

iii. Express tan(A+B) (3 X 3 marks)
& If l and m are real, I + m # 0, Discuss the nature of roots of following equation
(1 +m)x’ =3(1-m)x—2(1+m)=0 (5 marks)
& I Evaluate the value of following trigonometric ratios.
i sin 75° ii. tan 22.5°
+cot’
b. Prove that M =cosect.cotd
sec@
& If sinxcos y=1/4and 3tan x = 4tan y, Evaluate the value of sin(x + y)
d. Prove the identity tan™ %4» tan™' % = % (5 X 4 marks)
=1
& B Evaluate ©™¢ 2.2

X



b. Evaluate ") = using L’Hopital rule or otherwise
X
C. Differentiate y with respect to x.
y= x_+2+2x3 ++/x
sinx
d. If y=sin"'x for 0 <x <1, find %and show that (1—x?) —xjx—y=0.
(5 X 4 marks)
a. Evaluate the following:
- )
i 49 2 ii, B 2 iii. 256)™'%x (256)"%°
b) If 3%"¥ = 27 and 3**¥ = 243, Find the value of x and y.
c) Express each of the following in the form +q+V/5 , where p and g are real numbers.
i (2-45)(4+45)
2
ii. (3 +5 )
iii. (6++/20)
iv. (\/ZS— —f4 )"
d) Solve 3***' 437 =3*+3 1 3° (5 X 4 marks)
a. Simplify i log, 128
il log;(27 x 243)
iil. log;(0.111111111111 ... ... ... ..))
b) Find the value of
S 1
logs 24  logz24 logy 24 .
c) The equation has
9
xltogs 2% ~3togs 1) +5] _ 5vV5 exactly three real roots
Substituting logs x = q,
1. Express above equation in term of q
il Hence, Determine the value of x.
d) If = log, bc , y = logy, ca and z = log, ab Show that xyz = x+|y+z+2.

Limy ©OS(SINX)—cos X

(5 X 4 marks)
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1. Name following parts of the ship using a suitable diagram. (20 marks)
Accommodation, draft, air draft, length overall, beam, sthd side, port side,
anchor, forecastle,
astern, navigation light, main mast, keel, double bottom tank, bow
thruster, navigation bridge,
steering flat, propeller, rudder.

2. (a) Explain following terms using suitable sketches where necessary

(i) Trim (ii) List (iii) Pitching (iv) rolling (10marks)
(b) (i) Explain what is the purpose of sounding tape? (4 marks)
(ii) Briefly explain how to use a sounding tape? (6 marks)
3. (a) What is meant by LSA and FFA (4marks)
(b) List 5 types of items fall into each of above category. (10 marks)
(c) Make a list of items which should be carried in the life boat in case of abandoned
the ship (6marks)
4. (a) Give 10 kind of safety gear widely used on board. 10marks)
(b) Explain 5 of above safety gears. 10marks)

5. (a) Make a list of different types of ships widely used in shipping industry. (10 marks)

(b) Briefly describe 5 of them. (10 marks)
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Mass Numbers of first 20 Elements:
H-1.He-4.Li—7, Be-9 B-108 C-12,N-14, O-16, F— 19, Ne — 20, Na - 23, Mg -
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1. a) Give the number of protons and electrons in each of ions (6 marks)
_ i.Na® ii. O* iii. N™
b) \hkme following compounds (6 marks)
i. KMnO 4{ Fe,O,
c) Write electrons Eon.ﬁgu\mtion of Mn and Cr. (8 marks)
2. a) Define following terms (6 marks)
b) Deduce monomer for polymer with the following rep (6 marks)
~CH, - CF3;
c) Kevlar is a polymer used in bullet-proof vests. It is formed reaction between the

following two monomers. (8 marks)

prm—

¥ " 7 ; " |

H,N—4 J—NH: + HOCG 4 ) COH
“_ /7 W 4

Sketch a portion of the polymer chain showing several monomer units. Write the

overall equation for the condensation reaction.

3.-8) What are the physical and chemical water treatment methods? (6 marks)
b) Briefly describe coagulation and flocculation. (8 marks)
c) What are coagulant agents? (6 marks)




. a)

b)

. a)

b)
¢)

b)

c)

b)

Explain formation of petrol from crude oil. (6 marks)

What are the chemical compositions of petrol? Draw structural formulas for
(7 marks)

ple. (7 marks)

major compositions.
Find the value of air fuel ratio (AFR) for Octane 95 petrol s

What is corrosion? (6 marks)
Briefly describe formation of rust with chemical reactions. (8 marks)
Explain impress cathodic corrosion protection (ICCP). (6 marks)

Write a balanced ionic equation to represent the oxidation ofliodide ion (/™) by
permanganate ion ( MnO,™") in basic solution to yield molecular iodine ( /,) and

manganese([V) oxide( Mn0O, ). (6 marks)

A galvanic cell consists of Mg electrode ina 1.0 mol™'dm® Mg(NO,), solution

and Ag electrode in a 1.0 mol™'dm” AgNO; solution. Calculate the standard emf of this

cell at 25°C. (8 marks)

If above cell Mg(NO,), solution and AgNO; solution concentrations are 0.2 mol “dm’

and 0.5 mol~'dm’ respectively. Find emf of cell at 36°C . (6 marks)

Mg/Mg'?=-237V, Ag/Ag =0.80 V)

What are the difference between a galvanic cell and electrolytic cell? (6 marks)

Consider the electrolysis of molten barium chloride ( BaCl,). (8 marks)

i Write the half reactions.

ii. How many grams of barium metal can be produced by supplying 50 A
for 30 minute.

What are the industrial usages of electrolysis? (6 marks)

I. List the general properties of acids and bases. (6 marks)

il. Identify the following as a weak or strong acid or base:

NH,, H,PO,, LiOH, HCOOH, H,SO,, HF, Ba(OH),

Calculate the pH of each of the following solution (7 marks)
i 2.8x10* mol”'dm’ Ba(OH),
ii. 5.2x10™ mol™'dm® HNO,

Calculate the pH of a 0.036 mol™'dm’ nitrous acid ( HNO, ) solution, if ion product

constant of nitrous acid is4.5x107*. : ' (7 marks)




e

*

b)

c)

Balance the following chemical reaction.

I NaOH + H,SO4 — Na,S0,+ H;O
ii. H>C,0; +NaOH— Na,C;04; + H;0
iii. Li + N>— Li;N

Chalcopyrite (CuFeS;) is a principal mineral of copper. Calculate the numb
kilograms of Cu in 3700 kg of Chalcopyrite. (6 marks)

Consider the following balanced equation:

Si + 2Cl, — SiCl,
In one reaction, 0.507 mole of SiCly is produced. How many moles of molecular
chlorine were used in the reaction. (8 marks)

N BB
er (
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&9 = 8.85%x10° C*/Nnt’, py = 4nx107 H/m, m, = 9.11%10 *'kg, m, = lamu =1.6726x10 kg, e =
1.6x107" C

a. State the Biot-Sarvart law. (5 marks)
b. Write an expression for the magnetic flux density(B) at the center of a circular current loop

whose radius is R and N number of turns (5 marks)
¢. A circular loop of 168 mm radius and 100 turns carries of 0.2 A. Find the
center of the loop

agnetic field at the
(5 marks)

d. An arc shaped wire segment with radius 2 m subtends an angle of 22/3 rad (60 °) at the center. If

the current in wire is 0 A4, find the magnetic field at the center. (5 marks)

a. Describe the following terms
i.  Diamagnetic materials
ii.  Paramagnetic materials
ii.  Ferromagnetic materials (6 marks)

b. A toroid with 800 terns is wound on an iron ring 50 mm ° In cross-sectiona area, of 400 mm
mean circumference and of 1600 relative permeability. If the windings carry 10 mA, determine

1. The magnetizing field(H) 2 marks)
ii.  Magneto motive force (MMF) 3 marks)
iii.  The magnetic flux density(B) 3 marks)
iv.  The magnetic flux(®) 3 marks)
v.  The reluctance of the circuit(R) marks)

|




4.

A
V

a.
b.

C.

Describe the followings for induction motors l\
i.  Synchronous speed |‘
ii.  Bass speed ltl
iii.  Slip "‘ (6 marks)
Describe the working principle of an induction motor \ (8 marks)
Write an expression for the synchronous speed of an induction motor || (2 marks)
An induction motor with 50 poles is connected to 60 Hz power line. Its sﬁip percentage is 10 %.
Determine the synchronous speed and base speed - (4 marks)
|
sh@t motor has an armature resistance 0.342 and field resistance 150 . It i{; connected across 240
mains and is generating a back emf of 215 V. Calculate |
The armature current, field current and total current ‘l‘ (5 marks)
The total power taken by the motor lwl (5 marks)
The power lost in the armature and field circuit ‘l‘ (5 marks)
The electric efficiency of the motor \| (5 marks)
|

field(B) with a velocity of V. Hence derive an expression for the radius of the path of the

Write an expression for the force(F) acting on a charge(q) which is vaing in a magnetic
electron

(6 marks)

C! " ion (atomic mass of Chlorine 36 amu) travels at right angles to a magnetic field of 0.18 T

with a velocity of 10 ° m/s. Find the magnitude of the magnetic force on the Fon.

An electron is moving with a speed of 4x10° m/s at right angle to a magnet field of 1.6 T. What

%(6 marks)
is the magnetic force on the proton? What is the radius of the proton moves? |

\
'\(8 marks)
\
Describe the self inductance L3 marks)
. Write an expression for the back EMF generated by a solenoid b marks)

. A solenoid of 0.12 H and 10  resistance is connected to 240 V source. '

An emf of 10 V is induced in a solenoid when the current in it changes at the rate of 0.1 A/.
Compute the self inductance of the solenoid.

marks)

|
i. At what rate will the current in the solenoid grow at the instant the solenoid is connected
to the source? (3 marks)

ii.  What is the current when it is growing at rate of 100 A/s (5 marks)




b

w0

a. Discuss the working principles of an ideal transformer

b. Write down four Energy losses in transformers

maximum primary voltage is 120 V, what is the maximum value of the emf ind
secondary? (6 marks)

A simple AC circuit consists with an inductor of 0.20 H , resistance of 5 ) and capacitor of 15 uF.
The circuit is connected to a 110 V, 60 Hz line. Determine

0.20H 50

((((C—

...ll

Vo ¥
&

oV, 6o Hz

a. The impedance of the circuit (4 marks)

(4 marks)
(4 marks)
(4 marks)
(4 marks)

b. The current through the circuit
c. The phase angle between current and supply voltage
d. The power consumption by the circuit

e. The power loss through the resistor

d. State the Ampere’s law (4 marks)

e. Write an expression for magnetic field produced by an infinitely lon
conductor.

current carrying

f. the A vertical conductor carries a downward current of 10 A

i.  Draw the pattern of the magnetic flux in a horizontal plane round the conductor
ii.  What is the flux density due to the current alone at a point, 100 ¢m from the conductor?

ili.  If the earth’s horizontal magnetic flux density has a value 4xI10
resultant flux density (4 marks)
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Some helpful Data:

* Density of Water —1 g,/cm; | * Faraday constant —96500C/mol

Mass Numbers of first 20 Elements: H— I, He— 4, Li— 7, Be =9, B—10.8, C—12, N— 14, O+ 16, F— 19, Ne — 20,

Na—23, Mg—24.3, Al —26.9, Si— 28, P—31,5- 32, Cl - 35.5, Ar — 40, K- 39, Ca - 40, 3=
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a)
b)

c)

b)
¢)

a)
b)

Describe the two major mechanisms of organic polymer synthesis. (6 marks)
Deduce monomer for polymer with the following repeating unit (6 marks)

~CH, - CFy);
Kevlar is a polymer used in bullet-proof vests. It is formed reaction between the
(8 marks)

following two monomers.

0 0
- | T i
;r——'-\ B f," \‘5_. i _
H N— {i\ f»——wng + HOC— ) COH

Sketch a portion of the polymer chain showing several monomer units. Write the
overall equation for the condensation reaction.

What is “hard water’? (6 marks)
Briefly describe the process of coagulation and flocculation. (8 marks)
What are coagulant agents? (6 marks)
Explain formation of petrol from crude oil. (6 marks)
What are the chemical compositions of petrol? Draw structural formulas for

major compositions. (7 marks)
Find the value of air fuel ratio (AFR) for Octane 90 petrol samp]e\. (7 marks)
What is corrosion? . : (6 marks)
Briefly describe formation of rust with chemical reactions. (8 marks)
Explain impress cathodic corrosion protection (ICCP). (6 marks)




wn

. a)

b)

b)

a)

b)

c)

Balance the following equation for the reaction in an acidic medium by the ion-
electron method: (6 marks)

Fe’* + MnO; — Fe™* + Mn™
A galvanic cell consists of a Mg electrode in a 1.0 mol™ vr&; Mg(NQO;), solution
u

and Ag electrode ina 1.0 mol™'dm* AgNO, solution. Calculate the standard emf of

this cell at 25°C. (8 marks)
If above cell Mg(NO,), solution and AgNO, solution concentrations are 0.2

mol~'dm’ and 0.5 mol 'dm’respectively. Find emf of cell at| 36°C . (6 marks)
(Mg/Mg*? = 2.37 V, Ag/Ag" = 0.80 V)

What are the difference between a galvanic cell and electrolytic cell? (6 marks)
Consider the electrolysis of molten barium chloride ( NaCl ). (8 marks)
i. Write the half reactions.
ii. How many grams of barium metal can be produced by supplying 0.50 A

for 30 minute.

What are the industrial usages of electrolysis? (6 marks)

i List the general properties of acids and bases. (6 marks)

ii.  Identify the following as a weak or strong acid or base
NH,, H,PO,, LiOH, HCOOH, H,SO,, HF, Ba(O

Calculate the pH of each of the following solution

i 2.8x107* mol™'dm’ Ba(OH),

ii. 5.2x107 mol™'dm’ HNO,

Calculate the pH of a 0.036 mol™'dm’ nitrous acid ( HNO,) so&ution, if ion product

2

constant of nitrous acid is4.5x107. (7 marks)
Give the number of protons and electrons in each of ions (6 marks)
i. Na* ii. O iii. N*

Name following compounds (6 marks)
i. KMnO, ii. Fe,0,

Write electrons configuration of Mn and Cr. (8 marks)
Balance the following chemical reaction. (6 marks)
i NaOH + H;SO; — NaS0,+ H>0

ii. H2C204 +NaOH— NazC204 ik H20

iii.  Li + N;—» LisN

Chalcopyrite (CuFeS,) is a principal mineral of copper. Calculate the number of
kilograms of Cu in 3700 kg of Chalcopyrite. (6 marks)

Consider the following balanced equation:

Si+ 2Cl; — SiCly
In one reaction, 0.507 mole of SiCl, is produced. How many moles of molecular
chlorine were used in the reaction? (8 marks)

(7 marks)

F
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Marking System

(1) 8 | 50 Marks

(ii) Ll 40 Marks

(1)  Titles and Lettering 5 Marks

(iv)  Boundaries, Lines, and overall neatness 5 Marks

following views are required.

I.  Anelevation from A
II.  Anend elevation from B
.  Aplan

Q2. (i) Draw a transverse common line tangent (cross belt drive) to two circles whose radii are 20
mm and 40 mm respectively and their centers are 120 mm apart.

(i1)Draw an Ellipse whose major axis is 100 mm and minor axis is 80 mm.

l Q1.  Draw in third angle orthographic projection of M S Support as per the given Drawing. The
N
| 3
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Some helpful Data:

* Permiftivity of free air/ vacuum ( &p) — 8.854 x 10712 F /m

# Charge of electron — 1.602 x 101°C

# Resistor Color Codes:

Black -0. Brown -1, Red -2, Orange -3, Yellow -4, Green -3, Blue -6. Purple -7, Grey -8, White -9, Gold
— 3%, Silver -10%, No Color -20%

l.a) i. What is the color code for a 4.7 kQ resistor with 5% tolerance? (6 marks)
ii. What is the nominal resistance of a resistor with color code brown-green-black-silver?
b) Calculate the resistance between A and B? (8 marks)
10 10 1Q 1Q
e AN A A
A
20 32[) 20 10
B

c) Find the current drawn from the battery when 10V battery is connected between A and B.
(6 marks)
2. a) A parallel plate capacitor of area 4 and spacing d is filled with three dielectrics as shown in the
figure below. Each occupies 1/3 of the volume. What is the capacitance of this system in between
top and bottom plate?

- i * et
- :
- Py
- = -
4B
- -
- ST g -
. -

AR

e

A3

(8 marks)




b) What is the combined capacitance of: (6 marks) l
i A 2.2 uF capacitor and a 4.7 pF capacitor in parallel?
ii. Two 100 pF capacitors in series? l
¢) Two capacitors, C; = 3 pF and C,= 6 pF, are connected in series and charged by connecting a
battery of voltage V = 10 V in series with them. They are disconnegted from battery, and the loose '
wires are connected together. What is final charge on each capacitor? (6 marks)
G C € &
al J R Y e L 4
+! 1. +l - + 1. ¥l
|
|
+ -
¥

3. a) Ifabipolar junction transistor is operating in the active region, write the biasing mode of each
junction. (5 marks)

b) Following circuit shows a silicon transistor biased by collector feedback resistor method.
Determine the operating point. Given that p = 100, Vgz=0.7 V. (10 marks)

# V=20V

glm

e

100 KQ

¢) What are the applications of transistors? ' (5 marks)

{




4. a) Find the value of Vab as shown in the figure below.

b)

b)
c)

b)

¢)

GIE BN B UGN BT N U0 D BN BN B U B U B & D TN B =
wn
&

20V = r
= Vab

Hence, find the value of V.

What is the difference between active and passive sensors?

0603558
(8 marks)
10 240} 25N
SE— ,___I_A AS\ ,.____.N
+ a
302
-Qb
W - I
—AAN il (4~
1 0 10V 15V

Find each branch current when a and b are connected by a wire. (8 marks)

(4 marks)

(6 marks)

(6 marks)

List three type of temperature sensors.

Describe working principle of Linear Variable Differential Transformer (LVDT). (8 marks)

What is an Ideal Diode? Draw its V-I characteristics and identify th

e regions analogous to

Switch. (6 marks)
Assuming diodes to be Ideal find the values of I and V in the circuits below. (8 marks)
+5V +5V +5V +5V
4
|
10 ko 10 ko d l Iz
;
Vv 1% ~—0 Y &--——wg -0V
! J{ I i 10 kQ 10 k0
=3y -5V -8V . -5V
6) (i) (ii) (iv)
What are the applications of diode? (6 marks)




7. a) Identify the terminals in the following op —amp.

b) Draw non-inverting and inverting amplifier circuit diagrams.

|:!4>
[giens
a1

]

¢) Find v, and i, in the circuit.

8. a)

b)
©)

9. a)
b)
c)

20 mV /: : | | )

o

Identify the units for the following properties.

8 Resistance

ii.  Capacitance
iii. Conductance
iv. Voltage

Define resistance with standard symbols.

Identify the color code of a 330 Q ceramic resistor.

Draw the circuit diagram of RC low pass filter.
Draw frequency spectrum of low pass filter.
What are the applications of low pass filter?

(6 marks)

(6 marks)
(8 marks)

(8 marks)

(6 marks)
(6 marks)

(8 marks)
(6 marks)
(6 marks)
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&y = 8.85%10°7° C/Nnt, py = 4nx107 H/m, m, = 9.11x10 kg, m, = lamu =1.6726x10 kg, e =
1.6x107" C

a. State the Ampere’s law (4 marks)

b. Write an expression for magnetic field produced by an infinitely long current carrying
conductor. (4 marks)

¢. the A vertical conductor carries a downward current of 5§ A

i.  Draw the pattern of the magnetic flux in a horizontal plane round the conductor
(4 marks)

ii.  What is the flux density due to the current alone at a point, 10 ¢m from the conductor?
(4 marks)

iii. If the earth’s horizontal magnetic flux density has a value 4x10° 3 T, calculate the
resultant flux density (4 marks)

a. Write an expression for the speed of an electromagnetic wave using the permeability and
permittivity of the medium of propagation. Hence find the speed of an EM wave in a medium
which relative permeability(u,) and permittivity(e,) are 300 and 10 respectively.

(6 marks)

b. A standard radio broadcasting station has an assigned frequency between 535 and 1605 kHz. The
VHF television stations have frequencies between 54 and 216 MHz. While the UHF have
frequencies between 470 and 890 MHz. What is the wavelength corresponding to each of the
frequencies mentioned? (6 marks)

¢. A radar set for determining the speed of approaching jets sends out waves of frequency 1000

MH?. If the beat frequency observed is 200 Hz, what is the speed of the car?
(8 marks)




s

a. Describe the following terms
i.  Diamagnetic materials
ii.  Paramagnetic materials
iii.  Ferromagnetic materials (6 marks)

b. A toroid with 7000 terns is wound on an iron ring 200 mm ° In crossisectional area, of 0.1 m
mean circumference and of 1200 relative permeability. If the windings carry .12 A, determine

1. The magnetizing field(H) (2 marks)

ii.  Magneto motive force (MMF) (3 marks)

iii.  The magnetic flux density(B) (3 marks)

1v.  The magnetic flux(®) (3 marks)

v.  The reluctance of the circuit(R) (3 marks)

a. State the Biot-Sarvart law. (5 marks)

b. Write an expression for the magnetic flux density(B) at the center of a circular current loop
whose radius is R and N number of turns (5 marks)

c. A circular loop of 168 mm radius and 100 turns carries of 0.2 A. Find the magnetic field at the
center of the loop (5 marks)

d. An arc shaped wire segment with radius 2 m subtends an angle of /3 rad (60 %) at the center. If
the current in wire is 5 A4, find the magnetic field at the center. (5 marks)

a. Describe the impedance of an electric circuit. (4 marks)

b. A circuit consists of a capacitor of 15 uF and a resistor of 500 £2. An alternating EMF of 15
V(r.m.s) and frequency 60 H is applied. Find

i.  The current in the circuit? (4 marks)
ii.  The voltage drop across the capacitor (4 marks)
iii.  The phase angle between the applied EMF and current (4 marks)

iv.  The average power supplied (4 marks)




vae = I Ui I @ EY &5 & S S I D &N &S &G &N & - - .

]

=

=

Describe the followings for induction motors 0nn 109
i.  Synchronous speed

ii.  Bass speed

ii.  Slip (6 marks)
. Describe the working principle of an induction motor (8 marks)
Write an expression for the synchronous speed of an induction motor (2 marks)

. An induction motor with 20 poles is connected to 50 Hz power line. Its slip percentage is 15 %.

Determine the synchronous speed and base speed (4 marks)
Write down Fleming’s left hand rule. (2 marks)
. Describe the working principle of DC motor. (4 marks)

A shunt motor has an armature resistance 2.5 ) and field resistance 50 €).It is connected across
240 V mains and is generating a back EMF of 190 V. Determine

i.  The armature current, the field current and total current (4 marks)
ii.  The total power taken by the motor (2 marks)
iii.  The power lost in the armature and field windings (4 marks)

iv.  The mechanical power of the motor and the forque on shaft if the speed is 2000 rpm.

(4 marks)
Describe the self inductance (3 marks)
. Write an expression for the back EMF generated by a solenoid (3 marks)

A back EMF of 15 Vis induced in a solenoid when the current in it changes at the rate of 0.3 A/s.
Compute the self inductance of the solenoid. (4 marks)

. Acoil of 0.10 H and 20 £2 resistance is connected to 120 V source.

i. At what rate will the current in the coil grow at the instant it is connected to the source?
(5 marks)

ii.  What is the current when it is growing at rate of 100 A/s (5 marks)




Describe the mutual inductance (3 marks)

When the current in a certain coil is changing at a rate of 3 A/, it is found that an emf of 7 mV is

induced in a nearby coil. What is the mutual inductance of the combination?
(4 marks)

Discuss the working principles of an ideal transformer (3 marks)

. The mutual inductance between the primary and secondary of a transformer is 0.3 H. compute

the induced EMF in the secondary when the primary current changes at the rate of 4 A/s.
(4 marks)

An ideal transformer has 600 turns on the primary and 90 turns on the secondary. What is the
maximum output potential difference if the maximum input voltage is 3.3 k¥? If the transformer
is assumed to have an efficiency of 100 %, what maximum primary current is required if a
maximum current of 11 A is drawn from the secondary? (6 marks)
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. 1. a) Simplify (6 marks)
(2 +245)
5-2)
(V6 ++3) _(f6-+3)
b) Solve the inequality (6 marks)
i 2x+535x-4
P T
x-1 x-3
c) If ais real number andl+ a =2 . Evaluate ——2]375—+ a®’ =2 (8 marks)
a a
Z & Solve 3x* —8x=35 (6 marks)
b) Prove that /x® +2x—(k—2)=0 has real roots for any value of k. (6 marks)
. c) If & and f3 are the roots of quadratic equation ax® +2bx + ¢ =0, prove that the

1 L ;
equation whose roots are a+Eand B+— is acx’ +2b(a+c)x+(a+c)’ =0.
a

(8 marks)
3. a) Divide 2x° —5x* +4x+7by 2x—1. (6 marks)
b) Find the value of « in the following expression given that, (6 marks)
x° —ax® +3x—>5 has remainder -3 when divided by x—2
4x* -3x+
c) Express i =ikt in partial fractions. (8 marks)

(x+2)x—- 1)°

1
n
t
n
P
i
i
f
F
r " W6 (6+)
f
f
f
f
I
N
i
)
|
|




b)

Evaluate
g SEVEL
=1 3x+1
i
-2 X=2
Differentiate with respect to x.
_3x*-2
S
ii. y=(x*+1)(4x-3)

ii.

2
If y=——2— prove that (l+x2)d—{+3xﬂ=xy.
1+ x? dx dx

Integrate 3x° —4x® — 5 with respect to x.
Find J'cos 4xcos’ xdx.

Evaluate

2
X

Vi+x?

ii. _fx. In xdx
1

dx

i.

&

Calculate

Expand (1+2x)’.

Hence calculate 1.02° correct to 5 places of decimals

Prove that i p= %(n +1) and irz =%(n+1)(2n+1).
r=1

r=1

20
Evaluate Z (6r* +4r+3)

r=11

2r+1 andV,=k(4r+]),
r(r+1)(r+2) r(r+1)
i Find the constant k such that 7, =V, -V,

r+l

Given that 7, =

n
ii. Hence evaluate Z F 4

r=1

(6 marks)

(6 marks)

(8 marks)

(6 marks)
(6 marks)

(8 marks)

(6 marks)

(6 marks)
(8 marks)

(6 marks)

(6 marks)

(8 marks)
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b)
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If @is a positive acute angle such thattan & = % . Find sin@andcps@. (6 marks)

Prove that following identities

1 1

—+ —_=2sec’ 4
l+sind4 1-sinA

ii. tan® 4 —sin® A =sin* Asec’ 4

If x=rsin@cosg, y=rsinfsing and z=rcosé, Prove that 3

Evaluate 273 .

Express 72 — J2 =50 asasurdin its simplest form.

() =)
Solve 3" x| — =l —.
: 3 2l

(8 marks)

2+ 32 422 =2
(6 marks)

(6 marks)

(6 marks)

(8 marks)
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Date: 2016.01.06 Pass mark 50% Time allocated: ~ 03 Hrs
1. (a). State the Kirchhoff’s Current law(KCL) and Voltage law(KVL). (06 Marks)
(b). Calculate the followings in figure- 01.
(i) Current in 2€ resistor. (04 Marks)
(02 Marks)

(ii) Power loss in the 2 resistor .
(iii) Find out status of 7V battery charged or discharged. Justify your answer. (04 Marks)

R, Ry
VWA g i 5§
4Q t 1Q
+ "21 +
B, — 28V 20 SR, g A
= -
: Figure-01
. (a) Using Thevenin,s theorem find the current in the 120 Ohm resistor in network
shown in figure-02. (10 Marks)
Figure-02
i 1580 Dhrn 2 120 Olm 3 100 CGhm
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(b)With reference to marine type batteries
(i) What is the fully charge voltage & specific gravity of a lead acid cell?

(04 Marks)
(ii) State the four applications four essential routine power supplies using marine type
batteries. (04 Marks)

3. (i) Using Delta/Star transformation, find the current through the 160V battery in .
figure-03. (10 Marks)

(e gt
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8002

Figure-03
(ii) Convert the Delta network shown in figure-04 in to Star network. (06 Marks)
Figure-04
C
Rp = 30 ‘:T/ Rc= 12
A WA D
Ra = 45

4. (a) An alternating current of frequency S0Hz has maximurﬁ value of 90A.

(i) Write down the equation for the instantaneous value. (03 Marks)

(i) Time from the instant the current is zero and becoming positive, find ﬂe instantaneous
value after 0.002seconds. (03 Marks)
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(iii) Time taken to reach 75A for the first time. (03 Marks)

(b) An alternating voltage V= 135 Sin314t is applied to a device which offers an ohmic
resistance of 12€ to the flow of current in one direction while entirely preventing the
flow of current in the opposite direction. Calculate the followings.

(i) r.m.s. value (03 Marks)
(i) average value (03 Marks)
(iii) form factor. (03 Marks)

5.  (a) What are the personal protective equipments(PPE) required for electrical safety?

(04 Marks)
(b) List the active safety measures and passive safety measures.

(06 Marks)
(c) Make the essential list of Do’s and Don’ts when working with electrical equipment.

(06 Marks)

6. (a) A balanced delta connected load takes line current of 17.5A at power factor of 0.8
leading from a 440V, 3-phase, S0Hz supply. Calculate the resistance of each leg of the

load. ‘ (06 Marks)
(b) List the disadvantages of low power factor. (04 Marks)
(c) What are the equipments used to improve the power factor? (06 Marks)
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For air ¢, = 1.005kJ/kg K, ¢, = 0.717kJ/kg K, y = 1.4

Composition of air (mass proportions): 77 % of Nitrogen and 23 % of Oxygen

Specific heat capacity of water 4.2 kJ/kg K

The coal supplied to a furnace contains 82% Carbon, 10% Hydrogen, 7%
by mass as fired. The air supplied is 70 % in excess of that is required
correct combustion. Calculate

a. Calorific value of the fuel

b. Stoichiometric air/fuel ratio

c. Total mass of flue gas per kilogram of fuel

d. Mass of coal required to produce lkg of steam at 10 bar and 250 .

water at 50 ’C

Assume that the thermal efficiency of the boiler is 100 % and calorific value
33MJ/kg and 144 MJ/kg respectively.

The walls of a cold room consists of an outer layer of wood of thickness 30.
conductivity 0.18 W/mK, and a cork lining of thickness 70 mm and thermal c
W/mK. If the rate of heat transfer from and to each exposed surface is 10
heat flow through the wall is 24 W/m’. Determine

Oxygen, 1% ash

for theoretically

(4 marks)
(4 marks)
(4 marks)
C from the feed
(8 marks)
s of C and H are

mm and thermal
onductivity 0.05
W/m’ K and the

a. The overall heat transfer coefficient (5 marks)
b. The temperature differences across the thickness of the wood and cork (5 marks)
c¢. The total temperature difference between the outside atmosphere and inside of room

(5 marks)
d. The temperature of the room when the external ambient temperature ig 20 5

(5 marks)
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. A 0.15 kg of copper vessel contains .22 kg of water, both at 20 s

Define the following terms for water
I.  Saturation temperature
ii.  Saturated liquid
ii.  Dry steam
iv.  Wet steam

v.  Superheated steam (10 marks)

. Find the temperature, the enthalpy and volume of 5 kg of we saturated steam at a

itional heat energy
(10 marks)

pressure of 10 bar and dryness fraction 0.98, find also the a
required to completely dry the steam.

Describe the Dolton’s Partial pressure law (4 marks)

A vessel of volume 8.0 n’ contains air and dry saturated steam at a total pressure of 0.20

bar and temperature 40 ’C. Determine

i.  Partial pressure of steam (4 marks)
ii.  Partial pressure of air (4 marks)
iii.  Mass of steam in the vessel (4 marks)
iv.  Mass of air in the vessel (4 marks)

Describe the followings

i.  Specific heat capacity of a substance

ii.  Latent heat of fusion
iii.  Latent heat of evaporation (6 marks)

very hot 0.3 kg of
ith 0.005 kg being
eglect the loses to

copper cylinder is dropped into the water. causing the water to boil,
converted to steam. The final temperature of the system is 100 °C

surrounding.
i, How much energy is transferred to the water and vessel as heat? (8 marks)
ii.  What is the original temperature of the cylinder? (6 marks)
Discuss the sign convention for the work transfer and heat transfer. (4 marks)

. A closed system having a cycle of four processes, heat and work inter tions are follows:

Process 1 — 2 : adiabatic compression Q2 =0, Wiz =-1100 kJ
Process 2 — 3 : constant volume heating Q23 = +2800 kJ, W>3=0
Process 3 — 4 : adiabatic expansion Q3, =0, W3=+ 2200 kJ
Process 4 — 1 : constant volume heat rejection Qy, Wqy =0

i.  Draw the PV diagram for the cyclic process (6 marks)
ii.  Calculate the rejection of heat ( Qa)) (5 marks)
iii.  Determine the cycle efficiency (5 marks)
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a. Derive an expression for gas constant(R) using specific heat capacities of

b. Ina process of an air compression, 0.5 kg of air at a pressure of 200 kPa o

8. A certain quantity of air initially at a pressure of 5 bar and 127 OC has a volu

=" e

and from this condition it is compressed to 1.8 MPa according to th
constant. Determine
i. The initial and final temperatures
ii. The change of internal energy of the air
iii. The work done on the air
iv. The heat received or rejected by the air

undergoes the following processes in the following sequence in a cycle:
a. Expands at constant pressure to 0.1m’

0C00V3

the gas.

(4 marks)
ccupies 0.10 m’
e law PV =

(4 marks)
(4 marks)
(4 marks)
(4 marks)

me of 0.05m°. 1t

b. Expands using adiabatic process with y =I1.4 until the temperature becomes

e
c. Compresses using isothermal process (which complete the cyc
i.  Draw a schematic P-V diagram for the cycle
Determine the followings
ii.  The mass of air
iii.  The temperature after constant pressure process
iv.  The final volume and pressure of the cycle

a. Briefly explain the following terms

1. Boyle’s law
1l. Charles’ law
1il. Characteristic gas equation

e)
(4 Marks)

(4 Marks)

(4 Marks)
(8 Marks)

(6 marks)

b. A sample of air in a piston connected cylinder has an initial pressure of 1.34 MPa, volume
0.019 m’ and temperature 315 °C. Then it is expanded until its final pressure becomes 520

kPa and its volume becomes .24 m’. Determine

1.  The mass of air
ii.  The final temperature
iii.  The polytropic index

(4 marks)
(4 marks)
(6 marks)




