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1.. The frequency of the vibration f of a mass m at the end of the spring that has a
stiffness constant k is related to m and k by a relation of the form f= (constant) m*i".
Use dimensional analysis to find a and b. It is known that [] = [TT" and [k] = [M] [T]2

a b
A -1 1
B 1 I
2 2
C ] i
2 2
D I 1
2 9

o Which of the following quantities does not have dimension © ?

A Heat change
B Molar heat capacity
Cc Magnetic flux density
D Change in internal energy
3. Find the resultant of the coplanar force system shown in figure below.

y

Fs4=60N F;=90N

50
Fi=25N 0

F,=40N

58.9 N, below — x axis
58.9 N, below + x axis
61.3 N, below — x axis
61.3 N, below + x axis

OOw>»
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4. A marble traveling at 100 cms™ rolls off the edge of a level table. If it hits the floor
30 cm away from the spot directly below the edge of the table, how high is the table?

oow>»

421 cm
44 1cm
46.1 cm
48.1 cm

5 A body with a mass of 3 kg experiences a force which varies according to time t

a.;s shown by the diagram below.

Force/N

4

5-—1

Time/s

What is the momentum of the body at time t = 8 seconds?

A
B
Cc
D

6

15N
25N
35N
SON

; The coefficient of kinetic friction between a 20 kg box and the floor is 0.40. How
much work does a pulling force do on the box in pulling it 8.0 m across the floor at

constant speed? The pulling force is directed 37° above the horizontal.

A
B
C
D

284 J
482 J
824 J
842 J

7 Compute the power output of a machine that lifts a 500 kg crate through a height

oi20minatimeaf80 s.

A
B
C
D
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8. A small ball is fastened to a string 24 cm long and suspended from a fixed point
P to make a conical pendulum as shown in figure below. The ball describes a horizontal
circle about a centre vertically under point P, and the string makes an angle of 15° with
the vertical. Find the speed of the ball.

40.4 cms’
4.4 cms’”
0.4 cms™
244 cms™

Comw>

9. Four particles, of masses 1 kg, 2 kg, 3 kg, and 4 kg, are at the vertices of a
rectangle of sides a and b (see figure below). if a = 1 m and b = 2 m, find the location of

the centre of mass.
Y
3kg
Rkg Pro=ssmeea==s *
_a i b
& t ]
1 kg 2kg X
A Xem=14mM, Y, =05 m
B Xem=05m, Y =05m
C Xem=14m, Yem=14m
D Xem=05m, Yon=14m
960/1
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10. ) As shown in figure below, a uniform solid sphere rolls on a horizontal surface at
20ms™ . It then rolls up the incline shown. If friction losses are negligible, what will be the
value oh h where the ball stops?

A 28m
B 88m
C 286m
D 268 m

1. The system of figure below is in equilibrium. What is the maximum value that w
can have if the friction force on the 40 N block cannot exceed 12.0 N?

30°
40N
w
A 6.92N
B 333N
C 962N
D 6.66 N
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12. Where must a 800 N weight be hung on a uniform , 100 N pole so that the boy at
one end supports one-third as much as a man at the other end?

A The load should be hung 0.42 of the way from the boy to the man
B The load should be hung 0.42 of the way from the man to the boy
C The load should be hung 0.22 of the way from the boy to the man
D The load should be hung 0.22 of the way from the man to the boy

13. A massm, = 1 kg weight one-sixth as much on the surface of the moon as on the
earth. Calculate the mass m, of the moon. The radius of the moon is 1.738 x 10°m.

6.7 x 10%kg
7.4 x 10%kg
7.8 x 10%kg

oOm>»

14.  The masses in figure below slide on essentially frictionless table. my but not m, is
fastened to the spring. If now m; and m, are pushed to the left so that the spring is
compressed a distance d, what will be the amplitude of the oscillation of m, after the
spring system is released.

A d
m]+m2
B d |
m +m,
c 4. /|-
m —m,
D d |- T
m, —m
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I15. A closed tube X and an open tube Y have equal lengths. If the sound waves of
frequency 400 Hz move in air with speed 320 m s”'. What is the phase difference between
two points separated by a distance 0.2 m in the direction of the motion?

A n/4rad B n/2rad C 2n/S5rad D 4nx/5rad

16.  If the end correction effect can be neglected, the ratio first overtone for tube X /
first overtone for tube Y when air is blown across the open end of the tube is

Al:4 B 2:3 €32 D34

17. A beat of frequency 7 Hz is detected when a musical note is sounded
simultaneously with a tunning fork of frequency 438 Hz. If the same musical note is
sounded with another tunning fork of 440 Hz, the beat frequency that is detected is more
than 7 Hz.. The frequency of the musical note is

A 431 Hz B 433 Hz C 439 Hz D 445 Hz

18.  The diagram below shows the variation of potential energy U between two
atoms in a solid against separation r between the atoms around the equilibrium distance
rg.

v
H

T

IfU @ (r-r,)°, which of the following graphs represent the variation force F against
separation r.
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B
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A J

19. The behaviour of a wire when stretched by a longitudinal force is represented by
the graph of stress against strain as shown below.
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Stress

Y

B 4
X
W
P ! >
0 € Strain

Based on the graph above, which of the following deductions is not true ?

A The shaded area below the straight line OW is of the same value as the strain energy
B The Young Modulus for the wire is equal to the slope of the straight line OW

C Permanent deformation € is produced when the stress is removed at stage X

D The atomic plane in the wire slide between one another when the wire is stretched

fromXtoY
A
§ R 0
A -
P S

Volume
20. . The diagram above shows the pressure and volume of a fixed mass of gas. The
gas is brought from state P to state Q through stages PR and RQ. In this process, 8 joules
of heat is absorbed by the gas and 3 J of work is done by the gas. 1 joule of work will be

960/1
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done by the gas if the same resultant change occurs through stages PS and SQ. In this
case,

A 8 ] of heat is absorbed
B 4 J of heat is released
C 12 J of heat is released
D 6 J of heat is absorbed

21.  The graph below shows the isothermal process for two ideal gases X and Y

e ] L e L T pea——

L e

Vo 20V, \'%

If the mass and the thermodynamic temperature of gas X are m and T respectively
and the mass of gas Y is 0.5m, then the thermodynamic temperature of gas Y is

AT BIST C20T D60T

22.  The latent heat of sublimation per mole of a solid is L. Each mole is bonded to n
neighbouring molecules. The energy required to break a bond is E. If N, is the
Avogadro’s number, which of the following correctly relates E to L?

A E=nL/(2Na) B E=nL/N, C E=L/(nNa) D E=2L/(nNy)

23.  Two uniform copper rods R and S are joined and are well insulated as shown in
the diagram below. The length of the rod R is twice that of rod S but the cross-sectional
area of rod R is that half of rod S.

960/1
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insulation—1—
100 °C R S 50 °C
insulation—1—

If the free end of rod R and rod S are respectively fixed at 100 °C and 50 °C , what is the
temperature at the joint of rod R and rod S?

A60°C B67°C C75°C D9 °C

24.  An Adiabatic change in a gas is one

A must be carried out fast in a container with very thin walls

B where the temperature T and pressure P are related by the relationshipP ™' T =
constant

C where the internal energy is constant

D where no heat transfer takes place between the gas and the surroundings

25.  The electric potential V is measured along a straight line PQ at different distances

x from P. The results are shown in the table below

viv 13 15 18 21 23

x/cm 0.020 0.030 0.040 0.050 0.060

The component of the electric field along PQ when x = 0.040 is approximately

A 300 Vm™ in the direction of Q
B 75 Vm in the direction of P

C 300 V m" in the direction of P
D 430 Vm in the direction of Q
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26.  Three capacitors C,, C; and C ; with capacitance 3 pF, 2 pF and 4 pF
respectively are connected as shown in the diagram to a 3 v supply

3V " =T €3 —T1  C3
C,
What is the charge on each of the capacitors
Charge on C Chargeon C Charge on C 4
A 1 uC 2uC 2uC
B 6 uC 2uC 4 uC
C 9uC 18 uC 12 pC
D 12 uC 8 uC 4 uC
27. A sheet of metal with a rectangular cross-section is shown in the figure below. The
resistance between the side X and the side Y is R.
Y
N A
A material having resistivity half of that of the metal sheet is deposited uniformly on the
top surface of the metal sheet. The thickness of the material is one-tenth that of the metal
sheet. What is the new resistance between the side X and the side Y?
A 2R B. 2R
3 6
20
C. — R
21 oK
960/1
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28 The figure below shows a /3 -particle moving with velocity v adjacent to a wire carrying
a large current and perpendicular to the horizontal plane.

1

o |
. ] Horirorou

The direction of the force on the f -particle is
A. OP B. 0Q C. OR D. OS

29. In the figure below, the switch K is closed and a steady current flows in the primary coil.

Which of the summaries below is correct regarding the magnitude and direction of the
magneucﬂuxmthccmemdmedxmcumofthemducedammlmthesemndmycodwhenme
switch K is opened?

Magnitude Direction Direction of

of magnetic flux of magnetic flux induced current
A. Increases Direction PQRS Xt Y
B. Increases Direction SRQP Y to X
G: Decreases Direction PQRS XtoY
D. Decreases Direction SRQP XtoY

30. Which of the following is true about the difference between a mechamical wave and an

electromagnetic wave?
Mechanical wave Electromagnetic wave

Al Progagates in vacuum Cannot propagate in vacuum

B. Of high frequency only Of low frequency only

. Longitudinal or transverse wave Longitudinal waves only

D. Propagates with a speed less Propagates with a speed almost the
than that of light same or the same as speed of light
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31 The figure below shows an arrangement of six resistors of resistance 5 2 each in a
circuit.

The equivalent resistance between X and Y is
A. 33Q B. 500 € 6.7 Q D. 300 Q
32. The diagram below shows two long and parallel wires P and Q which carry current / in

opposing direction. Point Y is situated in the middle between wire P and wire Q. Points
X and Y are at the same perpendicular distance from wire P.

1k 1Y

Xs Y.

The ratio of the flux density at point Y to that at point X is
A 1:2 B. 241 C. 1:3 D. 3:1

33. What is the energy stored in a solenoid having an inductance 4.0 H when a steady current
of 1.5 A flows through it?

A. 3.01J B. 451 C. 9.0J D. 12.0)

960/1
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34. What is the focal length of a spherical drop of water with a diameter of 4 mm?
[ Refractive index of water = —:— ]

A. 2 mm B. 3 mm C. 4 mm D. 5 mm

35. When an air wedge is illuminated by a monochromatic light a shown in the figure below,
a reflection interference pattern is produced.

RN

The distance PQ is then reduced by pushing the paper a little into the air wedge. Which
of the following is true regarding the changes that take place to the number of
interference fringes and the separation of interference fringes between P and Q?

Number of interference fringes Separation of interference fringes

A. Unchanged Increases
B. Unchanged Decreases
C. Decreases Increases
D. Decreases Decreases

36. A milliammeter with a resistance of 10 Q gives a full-scale deflection for a current of
15 mA. A shunt with a resistance of 0.015 Q is needed to be connected across the
terminals of the milliammeter to change it into an ammeter. Wires P, Q, R and S below

are provided to make the shunt.
Wire Maximum current
Which is safe/A
P 15
Q 13
R 6
S 5

Which of the wires from the table above are suitable to make the shunt?

A. WI:IBPOIﬂY C. Wire P and Q only.
B. Wire S only D. Wires P, Q, R and S.

960/1
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37. Which of the following statements is true regarding Hall effect?

The electric force by Hall voltage on the charge carrier is large than the magnetic
force.

Hall voltage for metal is usually in the region of a few volts.

Hall voltage does not depend on the dimension of the substance under test.

Hall effect can be used to determine the type of charge carrier.

vow >

38. The diagram below shows a beam of unpolarised light of intensity /, which passes
through polarisers P, and P,.

Unpeslanised
light beam

The intensity of the light after passing through P, is.

AL B. il c. i D.

-l
o"-n

39. In a photoelectric experiment, the potential difference required to stop the electrons is
measured for various frequencies as shown i the graph below.

e

frequancy
The gradient of the gmph depends on the
A mtensity of the incident radiation.
B. wavelength of the incident radiation.
C. work function of the irradiated surface.
D. Ratio of the Planck constant to the electronic charge.

40. A source emits monochromatic light of wavelength A at power P. Given that h is the
Planck constant and c the speed of light, the rate of emission of photons is

A PA/he B. Pc/hA C. Ac¢/Ph D. he/PA
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41. A beam of light of wavelength A is totally reflected at normal incidence by a plane
mirror. The intensity of the light is such that photons hit the mirror at a rate n . Given
that the Planck constant is h , the force exerted on the mirror by this beam is
A. nh A B. nh/ A C. 2nl/ A D. 2nh A

42. The energies of four levels of the hydrogen atom are
level P, -13.60eV; level Q, -3.40eV; level R , -1.50eV: level S, -0.85¢V.
Taking the Planck constant as 6.63x 107 Js, the electron charge as -1.60x 10"°C and the
speed of light as 3.00x 10° m/s, a spectral line of 488nm could result from an electron
transition between levels
A.  QandP B. S and Q C  SandP D. RandP

43. When a parallel beam of white light passes through a metal vapour, dark lines appear in
the spectrum of the emergent light. This is principally because energy is absorbed and

A. is not re-radiated at all.

B. Is re-radiated as infra-red.

C. Is re-radiated gradually over a long period of time.
D. Is re-radiated uniformly in all directions.

44.  The figure shows the variation of intensity with wavelengths for X-rays from an X-

ray tube.
intensity

*r
)
\

If the potential difference across the X-ray tube is increased, what happens to the
value of A i, and the intensity of the continuous background spectrum ?

A min Intensity of continuous
background spectrum
A Decrease increase
B. Decrease remains unchanged
C. Increase increase
D. Increase remains unchanged
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45.  Which of the following is not true about laser ?

A unpolarised

B. electromagnetic wave
C. high intensity

D. coherent

46.  The mass of a nucleus [ Ne is 19.99240u. The rest mass of a neutron and a
proton is 1.008685u and 1.007825u respectively. The binding energy per nucleon

for this nucleus is
A. 2577x10")
B. 1.288x 10"
C. 1.189 x 107'%)
D. 1.077x10™ )
47. The diagram below represents the energy levels for an electron in a certain atom.
]
{ £
energy £y
E,
-——-——-———".

The transition from E; to E, produces a green line. What transition could give rise

to ared line ?

A Eqto E3
B. Esto E;
C. Eq to E;
D. E; to E;4

48. Which of the following is true about the number of neutrons and eleclric charge of
the 5 Pb nucleus ?

Number of neutrons Electric charge
A. 82 1.31x10Y7C
B. 82 202x107¢C
G 126 131x10"7C
D. 126 202x10"7C
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49. A stationary nucleus of radium-226 decays to radon-222 and an « -particie. If the
kinetic energy of the & -particle is E, the total kinetic energy produced is

E

Zero

Slightly more than E
Slightly less than E

oom>

50.  The rate of radioactive decay dN/dt for N number of radioactive nuclei is
=—AN . A higher decay constant means that the

decay energy is lower
half-life is shorter

a
dt
A. activity is lower
B.
C.
D. probability of decay per second is lower
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