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If the initial velocity of a projectile becomes doubled. The time of flight will become:-
(A) Double (B) Same (C) 3 times (D) 4 times
For freely falling body, in the presence of force of friction the:-

(A) Loss in P.E. = gain in K.E. (B) Loss in P.E. < gain in K.E.
(C)LossinP.E.>gaininK.E.  (D)LossinP.E. =0

The ratio of moment of inertia of hoop to the moment of inertia of disc (if their masses and

1
radii are same) is equal to:- (A) 2 (B) % (©) 4 (D) vy
Einstein’s theory gives us a physical picture of how the:- (A) Body moves
(B) Gravity works (C) Moment of inertia produced (D) Weightlessness creates

The dimensions of p gh has same as that of:-

(A) Work (B) Energy (C) Pressure (D) Mass
Time period of simple pendulum only depends on its:-
(A) Mass (B) Amplitude (C) Density (D) Length

When an observer is moving away from the source with velocity U, from a stationary source then

relative velocity of the waves and the observer is:-
vV +U,

(D) Zero
= )

(A)V +U, ®)V -U, (C)

is correct relation.
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A ray of light shows the direction of propagation of light. It is a line which is:-

(A) Normal to the wave front (B) Parallel to wave front
(C) Opposite to wave front (D) Equal to wave front

Light waves are:-

(A) Longitudinal waves  (B) Transverse waves (C) Stationary waves (D) Mechanical waves
: ) 1
The magnification of a convex lens of focal length 5 cm is equal to:- (A) 3 B)S (C)6 (D)25

In adiabatic process the first law of thermodynamics becomes:-

(A) W = -AU BYW =Q (C) Q=AU OYywW=-0
The change in entropy As is equal to:-
AQ AQ AT T
A) = B) —= C) — (D} ===
(A) AT (B) T ©) A0 A0
In the light of Einstein’s famous equation £ = mc?, the energy for mass of 2 kg is equal to:-
(A) 3 x10° joule (B) 9 x 10" joule (C) 4x 10" joule (D) 18x 10" joule
The number of significant figures in 0.00232 are:- (A) 6 (B)S ©3 D4

If both components R, and R, of resultant vector R are negative then angle "8"

of R along x —axis will be:-
(A) 8 =270° (B) 180° < 8 < 270° (C) 180° > 8 > 270° (D) 6 £270°

The magnitude of A will be:- (A)Zero  (B) 4° © 1 (D) 4
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NOTE: - Write same question number and its part number on answer book,
as given in the question paper.

SECTION-I
2 Attempt any eight parts. 8x2=16

. (1) How many nanoseconds are there in 1 year?

. (i)  Name several repetitive phenomenon occurring in nature which could serve as
reasonable time standards.

. (iii)  Define Precision and Accuracy.
, (iv) Write the dimensions of (i) Work  (ii) Torque
v (V) Is it possible to add a vector quantity to a scalar quantity? Explain.

(vi)  Suppose the sides of a closed polygon represent vector arranged head_ to tail.
What is the sum of these vectors?

> (vii)  If one of the rectangular components of a vector is not zero, can its magnitude be zero? Explain.

s (viii) Motion with constant velocity is a special case of motion with constant acceleration.
[s this statement true? Explain.

*(ix)  An object is thrown vertically upward. Discuss the sign of acceleration due to gravity,
relative to velocity, while the object is in air.

s (X) Explain the circumstances in which the velocity ¥ and acceleration & of a car are
(i) Parallel (ii) Anti-parallel

+(xi)  Explain the term viscosity.

(xii) A person is standing near a fast moving train. Is there any danger that he will fall towards it?
< Attempt any eight parts. 8x2=16

2(1) Calculate the work done in kilo joules in lifting a mass of 10 kg (at a steady velocity)
through a vertical height of 10 m.

(i1) Define “Joule”.

.(iif)  Write the formula for escape velocity. (Do not derive it).
' Calculate the value of escape velocity on earth.

¢ (iv) Provethat S =r06

v (V) Explain why an object, orbiting the Earth is said to be freely falling. Use your explanation
to point out why objects appear weightless under certain circumstances.

3 (vi) A disc and a hoop start moving down from the top of an inclined plane at the same time.
Which one will be moving faster on reaching the bottom?

> (vil) What is Sharpness of Resonance?

» (viii) Ifa mass spring system is hung vertically and set into oscillations,
why does the motion eventually stop?

* (ix)  Explain the relation between total energy, potential energy and kinetic energy for a
body oscillating with SHM.

* (x)  Explain effect of density of air on the speed of sound.
(xi)  Whatis the Principle of Super Position of Waves?

(xil) A wave is nroduced along a stretched string but some of its particles permanently show zero
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4. Attempt any six parts. 6x2=12
= (1) State two parts of Huygen’s principle. I+1=2
(if) How the distance between interference fringes will be affected if the distance

_ between the slits in Young’s experiment is doubled?

* (iii)  How would you distinguish between un-polarized and plane-polarized lj ghts?
*(iv)  Why adiabate is steeper than isotherm? I+1=2
v (V) Draw the ray diagram of compound microscope.

» (vi)  Differentiate between Multimode Step Index Fibre and Multimode Graded Index Fibre.
« (Vi) Write any two assumptions of Kinetic Theory of Gases.

® (viii)  Derive Boyle’s Law from Kinetic Theory of Gases,

(ix)  Explain bicycle pump as an example of first law of thermodynamics.

SECTION-II
NOTE: - Attempt any three questions. 3x8=24

5.(a)  Explain the addition of two vectors by rectangular components method, 5

»(b) A football is thrown upward with an angle of 30° with respect to the horizontal. To throw a
40 m pass what must be the initial speed of the ball? 3

+6.(2)  Define Gravitational Field. Show that gravitational field is conservative field. 5

(b) Calculate the angular momentum of a star of mass 2.0 x 10 kg and radius 7.0 x 10° fom .
If it makes one complete rotation about its axis once in 20 days. 3

7.(a) Prove that the product of cross sectional area of the pipe and the fluid speed at
any point along the pipe is a constant, 5

" (b) 3367 of energy is required to melt | g of ice at 0°C. What is the change in entropy
of 30 g of water at 0°C as it is changed to ice at 0°C by a refrigerator? 3

*8.(a) Discuss the Law of Conservation of Energy in Oscillating Mass Spring System
- along with the graphical representation. 5

¢ (B) A Church organ consists of pipes, each open at one end, of different 1engths.
The minimum length is 30 mm and the longest is 4 m. Find the range of frequencies
of sound produced, if speed of sound v =340m/s. 3

* 9.(a) Whatis astronomical telescope? Draw ray diagram and derive an expression
for its magnification. 5

- (b) Inadouble sljt experiment the 2™ order maximum occurs at 8 = 0.25° .
The wavelength is 650 nm. Find the slit separation. 3
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Q.No.1

(1) A force of 10 N makes an angle of 30° with y—axis. The magnitude of x —component will be:-

(A)SN (B) 8.66 N (C)ION (D) Zero
(2) A force of. 10 N acts on a body of mass 5 kg for one second. The change in its momentum will be:-
(A) 10kgms™' (B) S0kgms™ (C) 2kgms™' (D) 20kgms™'
(3) _____isthe biofuel.
(A) Water (B) Petrol (C) Ethanol (D) 0Oil
® (4) When a body is in circular motion, the angle between linear and angular velocity is:-
(A) 180° (B) 90° (C) 45° (D) 0°
(5)  The linear velocity of a disc when it reaches the bottom of an inclined plane of height ‘h’ is:-
() Jgh (B) %gh ©) %gh (D) % gh

(6)  Theterm ?12- pv? in Bernoulli’s equation has the same unit as:-
L (A) Work (B) Volume (C) Pressure (D) Force
(7) If 30 waves per second pass through a medium at a speed of 30ms™, then the wavelength is:-

.. (A)30m ~ (B) 15m (C) Im (D) 28 m
«'(8)  Radar system is an application of:-
o (A) Interference  (B) Beats (C) Stationary waves (D) Doppler’s effect ,

(9)  The example of mechanical waves is:-

(A) Water waves (B) Radio waves (C) Infrared waves (D) Ultraviolet waves
(10) - Light entering from air to glass does not give change in its:-

(A) Frequency (B) Wavelength (C) Velocity (D) Direction
(11)  The final image formed by a simple microscope is:-

(A) Virtual and inverted (B) Virtual and erect  (C) Real and erect (D) Real and inverted

(12) ___ will travel faster than others through an optical fibre.

(A) Ultraviolet light (B) Visible light  (C) Infrared light (D) White light

& (13) The unit of entropy is:-
(A) JK ® X/ © Y @) Y

9(14) A heat engine operates between the temperatures 1000 k and 400 k. Its efficiency can be equal to:-
(A) 50 % (B) 60 % (C) 710% (D) 100 %

+(15) One light year is equal to:- '
(A) 9.5x10¥m  (B) 9.6x10"m (C) 9.5x10™" m _ (D) 9.6x10™"m

(16)  The sum of three numbers, 2.7543, 4.10 and 1.273 up to the correct decimal place is:-
(A) 8.12 (B) 8.13 (C) 8.1273 (D) 8.127

o (1:7) The cross product of a vector A with itself results:-

») 4 (B) A? (C) Zero (D) Null vector
18(Obi)( T T LY TN)-2018(A)-16000 (MULTAN)
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SECTION-I
2. Attempt any eight parts. 8§x2=16
Fx{

= (1) Check the correctness of the relation V' = . where V is the speed of transverse wave on a
m

stretched string of tension F, length ¢ and mass m.

»(ii)  Find the dimensions and hence, the SI unit of Coefficient of viscosity 7 in the relation of
Stoke’s Law F =6xnrV .

+ (iii)  The period of simple pendulum is measured by stop watch.
What type of errors are possible in the time period?

° (iv)  How many nanoseconds are there in one year?

+(v) If A+ B =0, what can you say about the components of the two vectors?

(vi)  Suppose the sides of a closed polygon represent vector arranged head to tail.
What is the sum of these vectors?

(vii)  What are Coplanar and Concurrent Forces?

*. (viii) Motion with constant velocity is a special case of motion with constant acceleration.
Is this statement true? Discuss.

. «(ix)  Differentiate between Distance and Displacement.
-(x)  Explain, how the swing is produced in a fast moving cricket ball?
.(xi)  Explain, what do you understand by the term Viscosity?

. (xil) Whatis Velocity-Time Graph? What does its slope represent?
B Attempt any eight parts. 8x2=16
() How energy can be obtained from waste products?

.(i)  When a rocket re-enters the atmosphere, its nose cone becomes very hot.
Where does this heat energy come from?

«(iii) A 70 kg man runs up a long flight of stairs in 9.8 sec. The vertical height of the stairs.is 5 m.
Calculate his power in kKW,

»(iv)  Why does a diver change his body position before diving in the pool?
- (V) What is meant by moment of inertia? Explain its significance.
(vi)  Define and explain Orbital Velocity?
> (vii) Does frequcﬁcy depend on amplitude for harmonic oscillators?
,(viii) How the resonance is useful for cooking of food?

«(ix)  If a mass spring system is hung vertically and set into oscillations,
why does the motion eventually stop?

+ (x)  What is the difference between Constructive and destructive interference?
o(xi)  Explain the terms Crest and Trough.

*(xii) How should a sound source move with respect to an observer so that the frequency of its sound
does not change?

4. Attempt any six parts. 6x2=12
(1) What is the usual way to obtain plane wave front from a point source?

(if) Write two uses of X —rays diffraction by crystal.

» (iil) Can visible light produce interference fringes? Explain.
P.T.O
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o (iv) A convex lens of shorter focal length is preferred in simple microscope. Why?

s (V)

a (V1

o vii

(vi

» (ix
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- (b)
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s (b)

59.(2)

s (b)

Why would it be advantageous to use blue light with a compound microscope?

) Why 1s the average velocity of the molecules in a gas zero but the average of
the square of velocities is not zero?

i) A thermos flask containing milk as a system is shaken rapidly. Does the temperature of milk rise?

it) What would be the heat lost if internal energy decreases by 10 J and 20 J of work is done on
the system simultaneously? :

) What is triple point of water‘? Deﬁne Kelvin (the unit of temperature) in terms of
triple point of water.

SECTION-IT
1 - Attempt any three questions. | 3x8=24

What is a Projectile Motion? Derive the following equations for projectile:- = 5
(i) Time of flight {ii) Range of the projectile

A load of 10 N is suspended from a clothes line. This distorts the line so that it makes
an angle of 15° with the horizontal at each end. Find the tension in the clothes line.

fad

What are Geo stationary Satellites? Derive an expression for the radius of

Geo stationary Satellites. 5
How large a force is required to accelerate an electron of mass 9.1 x 10™' kg from
rest to a speed of 2 x 107 m/ s through a distance of § cm? 3

Derive an expression for terminal velocity of a spherical droplet of water
falling freely through air. 5

Estimate the average speed of nitrogen molecules in air under standard cond;tlons

of pressure and temperature. 3

What is the drawback of Newton’s formula for the speed of sound and how this was
corrected by Laplace? Derive the Laplace’s expression for the speed of sound
and also find the value of speed of sound by using this expression. V434 I =35

What should be the léngth of a simple pendulum whose period is 2 seconds at a place where
g =9.8ms™? What is the frequency of such a pendulum? 3
How compound microscope is formed? Derive an expression for its total magnification. g

In a double slit experiment the second order maximum occurs at @ = 0.25°,
The wavelength is 650 nm. Determine the slit separation. 3



