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Data o
speed of light in free space,
permeability of free space,
permittivity of free space, -

elementary charge,

the Planck constant,

unified atomic mass constant,
rest mass of electron, =
rest mass of proton,

molar gas constant, :

- the Avogadro constant,

the Boltzmann constant,
gravitational constant;-
acceleration of free fall,

Formulae

uniformly accelerated motion,

work done on/by a gas,
hydrostatic pressure,
gravitational potential,

displacement of particle in s.h.m.
velocity of particle in s.h.m.,

mean kinetic energy of a molecule of an ideal gas

resistors in series,
resistors in parallel,

electric potential,
alternating current/voltage,
transmission coefficient
radioactive decay,

decay constant,
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In an experiment to determine the acceleratlon of free fall g, a ball bearing is held by an
electromagnet. When the current to the electromagnet is switched off, a clock starts and
the ball bearing falls. After falling a distance h, the ball bearmg strikes a switch to stop
the clock which measures the time of the fall, t.

The readings for h and t obtained by a student are as follow

h=(0.785+0.002) m
t= (o 4000:+0.0008) s

Which row correctly states the fractlonal uncertainty of g and the. phy3|ca| quantlty that
affects the fractlonal uncertalnty of g most'?

physical quantity that affects the

fractional uncertainty of g fractional uncertainty of g most

A 8.55x107° time of fall, t

B 6.55x107° distance fallen, h
Cc 1.45x107° time of fall, ¢

D

1.45%x1072 : distance fallen, h

A car is travelling at its cruising speed on an expressway. lt is then brought to rest.

Which value is most likely to represent the car’s change of momentum?

A 3x10%kgms"
B 3x10*kgms™
C 3x10°kgms?
D 3x10°kgms”’

On a particular railway, a train driver applies the brakes of the train when passing a
yellow signal which is at a distance of 1.00 km from a red signal where the train must
stop.

The maximum deceleration which the train bogie can withstand is 0.215 m s2 The train
can be assumed to decelerate uniformly.

Of the following options, which gives the maximum speed that the train can pass the
yellow signal, and still stop safely at the red signal?

A 190ms™ B 200ms? C 210ms? D 440ms”
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4 The graph shows the variation of the velocity v of an object moving in a straight line with
time t. ‘
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Two trolleys P and Q approach each other and collide.

A

0,. Y Ay

0 t

Which graph, drawn to the same scale, shows the variation with time t of the force F of
QonP?

B c D

A horizontal jet of water strikes a vertical wall and flows down the wall without splashing.
Which‘ quantity equals the magnitude of the force exerted by the jet on the wall?

change in kinetic energy of the water per length of jet stopped
change in momentum of the water stopped per second

rate of loss of kinetic energy of the water

weight of the water stopped per second

OO w>
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A cylindrical block of wood has a cross-sectional area A and weight W. it is totally
immersed in water with its axis vertical. The block expenences pressures prand pp at its
top and bottom surfaces respectively.

Which of the following expressions is equal to the upthrust on the block?
A W-(p,-p)A

B (p-p)A-W

c (pb —p)A

D (n-p)

A car of mass m travels at constant speed up a slope at an angle 8 to the horizontal, as
shown in the diagram. Air resistance and friction provide a resistive force F.

resistive force F

What is the driving force provided by the car's engine?

mg cos 0
mg sin
mgcos 8+ F
mgsin@+F

o0 w>»
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9 The diagram shows a crane supporting a load L.-

. R
x Yy
E /NN NANNY
!
s s
| 3 H
e L

A mass provides a balancing load W. The position of the loads are such that the éystem
is perfectly balanced with Wx = Ly. The ground provides a reaction force R.

If the load L is moved further dut so that the distance y increases, and the crane does
not topple, which statement is correct?

A . B
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A horizontal force H acts on the base of the A'horizontal force H acts on the base of the
support column towards the left. support column towards the right.
C D

-0

| \NWAVAVAVAN VAVAVAVAVAYA |

‘ L

w

B

<

-
—~
- ——
P
r\

—---—---—-’m

The reaction force R moves to the left. The reaction force R moves to the right.



10

11

12

13

14

8

A crate is pushed 10 m along a horizontal surface by a force of 80 N. The frictional force
opposing the motion is 60 N. '

How much of the work done is converted into thermal energy and how much into kinetic
energy of the crate?

thermal energy / J kinetic energy / J
A 200 - 600
1B 200 - S 800
C. 600 R . 200
Ipb- 600 | {0 800

The force resisting the motion of a car is proportional to the square of the car's speed.
The magnitude of the force at a speed of 20 m sis 800 N.

What effective power is required from the car’'s engine to maintain a steady speed of
40ms'? )

A 32kwW B 64kW Cc 128 kW D 512kwW

A pendulum bob of mass 1.27 kg, and supported by a string 0.600 m long, is travelling in
a vertical circle. '

The linear velocity of the bob at the bottom of the circle is 5.75 m s™.

What is the tension in the string when the bob is at the top of the circle?

A 769N B 20.1N C 700N D 824N

Which statement about a geostationary satellite is true?

A it can remain vertically above any chosen point on the Earth’s surface.
B It can orbit at any height above the Earth’s surface.

C It has the same angular velocity as the Earth’s rotation on its axis.

D It has the same linear velocity as a person-on‘the-Earth’s surface.

A satellite orbits a planet at a distance r from its centre. Its gravitational potential energy
is— 3.2 MJ.

Another identical satellite orbits the planet at a distance 2r from its centre.

What is the sum of the kinetic energy and the gravitational potential energy of this
second satellite?

A -040MJ B -0.80MJ cC -16MJ D -64MJ
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15 The tip of each prong of a tuning fork emitting a note of 319 Hz vibrates in simple
harmonic motion with an amplitude of 0.50 mm.

16

What is the speed of each tip when its displacement is zero?

A

B
c
D

Zero
1.0mms™*
500 mms™
1000 mm s™

A periodic force is apphed toa hghtly-damped object causing the object to oscﬂlate The

graph shows how the amplitude A of the oscillations varies with the frequency f of the
periodic force.

0

0 f

Which of the following statements best describe how the shape of the curve would differ
if the damping had been greater? ~

A
B
C

The curve would be lower at all frequencies.
The curve would be higher at all frequencies.

The curve would be unchanged except at frequencies above the resonant
frequency where it would be lower.

The curve would be unchanged except at frequencies above the resonant
frequency where it would be higher.
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In a heating experiment, energy is supplied at a constant rate to a liquid, contamed ina

beaker of negligible heat capacity.

The temperature of the liquid rose at 4.0 K per minute before it began to boil. It took 40
minutes from the instant the liquid started to boil, for all the liquid to boil away.

For this liquid, what is the ratio of SPecific latent heat of vaporisation ,,
specific heat capacity

A 10K B 40K - .C - 160K D 640K

The pressure p of a gas o'écupyingé volume V énd containing N rﬁolecules of mass m
each and mean square speed <c?>, is given by

p—g-v—<c >

The density of argon at a pressure of 1.00 x 10° Pa and temperature 300 K, is

"1.60 kg m™3.

What is the root mean square speed of argon molecules at this temperature?
A 216ms B 250ms™ C 306ms D . 433ms™

The distance between two points of a progressive transverse wave having a phase

difference of % rad is 40 cm.

If the frequency of the wave is 200 Hz, what is the speed of the wave?

A 240ms? B 480ms" C 24000ms? D 48000ms™

A stretched string fixed at two ends is plucked in the centre and vibrates between two

. extreme positions as shown by the bold and dashed curves in the figure below. The

horizontal dashed line is the equilibrium position.

Which one of the following statements is false? |

A The sound generated by the vibration is a standing longitudinal wave.

B There are four displacement nodes and three displacement antinodes.
C  Atransverse stationary wave is formed in the string.
D

This mode of vibration is the third lowest frequency.
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In a Young’s double slit experiment, coherent monochromatic light incidents normally on
a double slit. The figure below shows the variation with distance from C of the intensity /
‘of the light on the screen. C is the central bright fringe on the screen.

Intensity, 7/ W m?
4;

]
derrrt™]
|
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=
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Ji \WENS \ / \

5 5 P4 -3 2 4 Co 1 2 3 4 5 6

distance from C, x / mm

If P is a point on the screen and its position is indicated in the figure above, what is the
phase angle between the two waves from the double slit, when the waves meet at P?

A z rad B §£ rad C -5—”- rad D g’frad
2 4 4 2

A diffraction grating has 625 lines per mm. A beam of light incidents normally on the
grating. The first order maximum makes an angle of 20° with the undeviated beam.

What is the wavelength of the incident light?

A 550 nm B 420 nm C 270 nm D 210 nm

A negative ion is projected into an elecitric field.

Which one of the following statements is correct?

The field can change the magnitude of the ion’s velocity but not its direction.
The field can change the direction of the ion’s velocity but not its magnitude.
The field can change both the magnitude and the direction of the ion’s velocity.
The ion will accelerate in the direction of the field.

oo w>
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24 Two parallel metal plates have a potential difference between them of 12 V. The
_distance between the plates is 1.0 mm. ’

“What is the electric field strength between the. plates, and.the work done in moving a
charge of +3.9 uC from the negative plate to the positive plate?

electric field strength /N C™' work done / J
A 12 )  4.7x10°
1B 12 - 47x10°
{c 12 000 - 47 x10°
D .12 000 L —47x10°%5

'25 A 10 Q resistor and a thermistor are connected in series to a battery of em.f. 3.0 V and
' negligible internal resistance as shown in the figure below.

10Q
3.0V

The graph below shows the current flowing through the thermistor and the resistor
corresponding to the potential difference across them.

¥y N

I7A

0.40

0.30
0.20

0.10
0 éﬁ/

0 05 10 15 20 25 30 35

—>V/V

What is the current flowing through the battery in the circuit above?

A 0.10A B 020A C 030A D O050A
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For questions 26 and 27, refer to the diagram below.

A battery of e.m.f E and internal resistance r is»c’;onhected to a variable resistor R as shown
below. When R = 16 Q, the current in the circuit is 0.50 A. It is found that the battery supplies
"4500 J of energy for a duration of 1.0 x 10%s. ’

26  What is the e.m.f. of the battery? -

A 90V B 100V c 1ov D 120V

27 What is the energy dissipated due to the internal resistance?

A 40J B 45J - C  500J D 4000J

28 Four identical lamps are connected as shown below.

What happens when lamp P is blown out?

E
=

@@

Lamp R will not light up.

Lamp Q and S will remain as bright as before.
Lamp Q will become brighter than before.
Lamp R will become brighter than before.

OO w >
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29 Two parallel wires X and Y carry equal currents vertically down into the paper.

At which point must a third current-carrying wire be placed so that it experiences the
minimum. magnetic force.due to.the resultant magnetic field caused.by the currents in X

and Y?
A B C D

30 In an experiment to record electrical events of short duration, a student drops a bar
magnet through a very thin, horizontal coil, as shown.

falling bar magnet

thin .
. coil
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A straight conductor resting on two paraliel rails, sweeps through a distance of 0.23 m in
a uniform magnetic field in 1.00 s. The field has a flux density 0.12 T directed into the

page.

Determine the magnitude and direction of the induced current flowing in the circuit.

anti-clockwise

direction magnitude
A clockwise 2.57x107° A
B clockwise 2.62x10° A
c anti-clockwise 257x10° A
D

2.62x10° A

magnetic field
of flux density
0.12 T, directed
into the page
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32 In the potentiometer circuit below, the moveable contact is placed at N on the bare
resistance wire XY such that the galvanometer shows zero deflection.

The resistance of the variable resistor is next increased.

What is the effect of increasing the resistance of the variable resistor on the potential
difference across the wire XY, and on the position of the moveable contact for zero
deflection on the Galvanometer?

potential difference across XY position of movable contact
A increases ) nearer to X
B increases " nearerto Y
C decreases nearer to X
D decreases . nearerto Y

33 An alternating current passes through a resistor R of resistance 10 Q. The potential
difference across the resistor is measured by a C.R.O. The figure below shows the
waveform on the screen. The y-sensitivity of the C.R.O. is 2.0 V cm™.

2

What is the average power dissipated in the resistor?

A zero B 040W C 0.80W D 16W
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A transformer has a 240 V a.c. input and a 12 V r.m.s. output. It is used to light three |
12V, 24 W lamps connected in parallel.

DO B A S

—e-

transformer

Assuming that the transformer is 100% efficient, what is the r.m.s. current in the primary -
circuit.

A 010A B 030A C 042A D 60A

When an atom absorbs radiation of wavelength 24, it makes a transmon from its ground
state of energy E; to an excited state of energy Es.

The atom then makes a second transition to a state of lower energy E», emitting
radiation of wavelength ..

What is the wavelength of the radiation emitted by the atom when it makes a third

transition from its intermediate state of energy E2 back to the ground state?

_ _ b A
A 44 B A4-4 ¢ T D
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36 The diagram shows five electron energy levels in an atom and some transitions between
them.

_energy
S
| levels

R4

The line spectrum is in the visible spectrum and can be represented on a wavelength
scale or a frequency scale.

Which diagram could represent the light emitted by the four transitions shown above?

increasing wavelength increasing frequency
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37 The energy level schemes of pqssible laser materials are shown in the four options below.
The “pump” refers to the ex’citétidn of the ground state atoms in the material.
The “fast, ‘radiationless decay” refers to the de-excitation of an excited atom in which
energy is transferred to the surrounding atoms as vibrational energy, without a photon

produced.

The “laser transition” refers to the de-excitation of an excited atom in which the desired
laser photon is produced.

Which of the following energy level schemes best enable population inversion?

A 3 o
fast, radiationless decay fast, radiationless decay
A 4 metastable Y metastable
state state
pump laser transition pump
v * laser transition
fast, radiationless decay
v v

- - metastable
state

pump laser transition . pump laser transition
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A semiconductor X is made by doping germanium crystal with arsenic (donor). Another
semiconductor Y is made by doping germanlum with indium (acceptor).

The two extrinsic .semiconductors are next joined end-to-end, and connected to a
battery as shown in the diagram below.

-Which of the following statements is correct?

A Xisp-type, Y is n-type and the battery is connected in forward bias.
B  Xisn-type, Y is p-type and the battery is connected in forward bias.
C  Xis p-type, Y is n-type and the battery is connected in reverse bias.
D  Xisn-type, Yis p-type and the battery is connected in reverse bias.

When « - particles are directed at a thin gold foil, it was observed that:
1. almost all the « - particles passed through the foil without deflection,
2. afew « - particles were deflected by large angles.

Which of the following best explains these observations?

observation 1 observation 2
A Most « - particles miss all the gold A few « - particles bounced off the gold
atoms. atoms.

g | The gold nucleus is very small so most Occasionally, the path of an « - particle

B . ‘ . approaches a gold nucleus sufficiently
104 partlcles missed all the gold nuclei. close to be deflected significantly.

Gold is very dense so thé o - particles
with low energy rebounded from the
gold atoms.

c Most « - particles had enough energy to
pass straight through the gold foil.

The positive charge in an atom is Occasionally an « - particle
D distributed uniformly throughout the . y f dp flecti .
atom; it is not concentrated enough to | SXPENeNces many smail detiections in

deflect an « - particle. the same direction.
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The nuclide Rn%2 decaysina sequence of stages to form the nuclide Pb?; . Four of the
nuclides formed in the sequence are « - particle emitters. The others are g- particle
emitters. .

How many nuclides formed in the decay sequence are S -particle emitters?

A O B 1 c 2 D 4
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2016 Prelim H2 Physics Paper 1 Solutions

10A
7B

11C
12D

Solution: A

Original question does not test on errors, hence modified.

s=ut+—1—at2
2

Since u =0, taking downwards to be positive
1

h=—gt?
> g
2h

g= Tz‘

g h t
_0.002 42 0.0008)
0.785 0.4000

=6.55x10

t affects the fractional uncertainty of g most.

Although the fractional unceratinty of t is smaller than that of h,
the time is squared in the calculation of g,

hence its contribution to the fractional uncertainty of g is doubled.

Solution: B

Expressway has a speed limit of 90 km/hr. A typical car has a mass of 1000 kg.
Car’s change in momentum = final momentum — initial momentum

=0-mv

=0 — (1000)(90x1000/3600)=-25000 kg m s (B)




Solution: B

Modified

vi=u?+2as
0=u?+2as
u=+-2as
for max safe speed, u,,, =\[-28,,,,S

= J-2(-0.215)(1000)

=207ms™

g l e. the speed of the train at the yellow sngnal has to be below 20.7 m 3'1 othenmse the.
train either has to: '

(1) Undergo a larger deceleration than it can withstand, in order to stop within 1 km or
(2) Still decelerate at 0.22 m s2 but take more than 1 km to stop.

Hence of the four options, B gives the maximum speed that train can pass by the
yellow signal, and still stop within 1.0 km, while keeping the deceleration with
0.22ms2

Solution: A

The area under a velocity-time graph over a certain time interval represents the
change in displacement during the time interval. For the first half of the journey, the
displacement is increasing with respect to time and for the second half of the journey,
there is a negative change in displacement (i.e. the object moved backwards towards
the reference point), so the graph shows a decreasing displacement. '

Solution: D

The force of P on Q and the force of Q on P are an action-reaction pair. Hence the two
forces are equal in magnitude but opposite in direction.

Alternatively,

Total momentum before = Total momentum after
Fitap + Frana = Paterp + Panera

Paﬂer.Q - Rnilial Q=~ (Paner,P - Pininal,P)
APy =—-A4F,
Area under F-t graph for Q = —Area under F-t graph for P

Solution: B

Newton'’s 2" law defines the net force acting on an objéct as being directly proportional

to the rate of change of momentum of the object, where the constant of proportionality

is 1.

Hence, from this definition, options A and C (rate of change of energy), and option D
Rate of change of force) can be eliminated.




| the change in momentum of the water Jet per unit’ tlme

F __—Ai;*ta‘e' =change in momentum of the water jet per unit time.

exerted by wall on water jet =

F

exerted by water jet on wall =

F

exerted by wall on water jet

The magnitude of the force exerted by the water jet on the wall is equal to
the force exerted by the wall on the water jet.

Thus the magnitude of the force exerted by the water jet on the wall is numencally equa

7 Solution: C
Upthrust is a net upward force due to the fluids. It arises from the fiuid pressdré
differences. U = pp (A) - pt (A) = (pv - p) (A)

é Solution: D
For a car travelling at constant speed, the net force acting on the car is zero.
Consider the forces acting parallel to the slope,
Sum of forces upward and parallel to slope = sum of forces downward and paraliel to
slope
engine force = component of weight parallel to slope + resistive force
engine force = mg sin 8+ F

9 Solution: D
Taking pivot at where W is acting, as L is moved outwards, the clockwise moment due
to L is increased. To maintain rotational equilibrium, the anti-clockwise moment due to
R has to increase. Hence, the perpendicular distance has to increase and R moves to
the right.

10 | Solution: C
The work done against friction is converted to thermal energy.
WD against friction = 60 x 10 = 600 J
According to the work-energy theorem, the net work done on the crate = the changé in
KE of the crate.
Net work done = Fnet x S = (80-60)x 10 = 200 J

11 Solution: C
P= Fengme V
Since car is travelling at constant speed,
P = Fresistive V
Fresistive « V2

Fresistive = kKv2
(800) = k (20)2
k=2




(Fresistive) = (2) (40)?
Fresisﬁve =3200 N

| P = Fresistive V

P = (3200) (40)

P=128x105W
12 | Solution: A

Modified.

KE at top of circle =KE at bottom of circle — gain in GPE

= %(1 27)(5.75%) - (1.27)(9.81)(1.2)

=6.044J - R

Linear speed at top of circle:

—1-mv2 =6.044

2

v=3.085ms"

Tension at tdp,

T=F -mg

2
_{1:21)3-085) _ (4 27Y(0.81)
0.6

=7.689

~7.69 N
13 | Solution: C

Some options changed.

Statement A is wrong as a geostationary satellite can only remain vertically above a

point above the Earth’s equator.

for constant ®, v is different for different r.

Statement B is wrong since the period of the satellite is fixed at 24 hours, its orbital

2

height is also fixed. Kepler's third law states that 72 = —é%R"’

Statement D is wrong as the linear speed is not equal to that of the Earth. From v = r o,
14 | Solution: B

At r distance away,

_GMm
GPE, = T =-32MJ

At 2r distance away, for the second satellite,

GMm

GPF 2T =_{(1/2Yx 32 M.l




=-16MJ

Since KE = %2 |GPE| = ¥2 (1.6 MJ)
=0.8 MJ

Total energy of the second satellite, E = KE + EPE = 0.8 MJ + (- 1.6 MJ)
=-0.8MJ

‘15

Solution: D

Speed, v=o ¥ (xo —x2)
Atx=0 .
VE® (xo)

1 =27 (319) (0.50 mm)

= 1002 mm s™*
=1000 mm s~ (3 sf)

16

Solution: A

Fact. A larger damping effect will cause all the amplitudes to be reduced at all
frequencies.

17

Solution: C

mL = Pt
():L=Pt/m

mcAb = Pt
(2): c=Pt2/ mAO

om.L _pt Pt
(2) c m mAd

—t, x_Atﬁ_4o 4.0 = 160K

2

18

Solution: D

p = 1/3 (density) <c*>
< Cz > et __._.3_9_.__
(density)
3(1.00x10°%)
(1.6)

=433 ms”’

19

Solution: B

A8 _ Ax /3 _ 040

27 i 21 A

Since phase difference of % =0.40 m, the wavelength=040x6 =240 m
Thus, speed = f A =200 x 2.40 =480 ms™

20

Solution: A

The sound generated by the vibrating string is a progressive lonaitudinal wave




21

Solution: D

At the 1% order bright fringe, the waves meet at in phase with the phase difference of
2n. From the graph,
Distance x of 1st order bnght fringe fromC = 2.4mm (phase _diff
21) :

Distance CP,Ax = 4.2 mm (phase diff Ag)

A0 Ax
Using ratlo P

42
Phase angleat Q = 52 X2 =

Equivalent phase difference = (%n — 21r) T (prmaple value)

Nw

22 |

Solutior'l:’A

Use formula for diffraction grating:
d sind = nA
d=10"m/625=160%x10%m
n=1
0 = 20°
(1.60 x 10) sin20° = (1)( A)
A=547x10"m =550 nm (2s.f)
23 | Solution: C
A: see explanation for C
B: see explanation for C
C: negative ion is initially projected into the in the same direction as the electric field.
After some time, the negative ion will de-celerate and changes the magnltude and
direction of the velocity.
D: negative ions accelerate in the opposite direction to the electric field.
24 | Solution: C
Electric field strength, E = Av __ 12 s =12000 NC"
Ad  1.0x10"
Work done, W =q AV = (3.9 x 10%) (12) = 4.7 x 105
25 | Solution: A

Question changed, unclear.

At 0.10 A, the p.d. across the resistor is 1 V, and the p.d. across the thermistoris 2 V.
The today p.d. is thus 3 V which is equal to the emf of the cell.




26 ' Solution: A
Q=1t=0.50(1000) =500 C
E =W/Q = 4500/500 =9.0 V
27 | Solution: C
Modify question so that students will not make use of Emf cafculated in prevnous
question otherwise double penalise if wrong. o
| Energy dissipated in vanable resnstor :
=Pxt B :
1 =IPRt
=(0.50)%( 16)(1000)
=4000J
“Thus ehergy dissipated due to internal resistor will be 500 J.
=200
28 | Solution: D
Originally:
-1
Rlolal = (-_1—— + L) = R
2R 2R
E
I ==
total R
E
I,=1.=1,=1.=—
P 0 R s 2R
2 2
Po=Fy=P,=F= ( £ ) R= £
2R 4R
Final:
-1
Rtolal =(—1_+.l_) +R=§1—a-
R R 2
| ]mlal = zg‘
3R L
2 2
P - ( gg) R AE
3R 9R
2 2
F,=F;= ( E ) R= £
3R 9R
Hence P brighter, Q and S dimmer
29 | Solution: C

At A, both the magnetic fields of X and Y are directed upwards. Hence the field would
be non-zero.

At D, both the magnetic fields of X and Y are directed downwards. Hence the field
would also be non-zero.




At B, both the magnetic fields of X and Y are directed opposite to each other but do not
cancel out each other as the field due to X (which is closer) will be stronger than the
field due to Y. Hence the field would also be non-zero

At option C, both the magnetic fields due to X and Y are equal in magnitude but
opposite in direction. Thus the net field will be 0.

30 | Solution: D
When magnet is at the starting position, the speed is close to zero, the magnetic
| field is also weak, hence the change in ﬂux Imkage and thus the induced emf i is
close to 0. (Ehmmate Optlon C). : :
When the ‘magnet passes through centre of the co:l “the speed is Iarge but the |
change in magnetic flux linkage is small (as the strength of the magnetic field is
about constant thus the lnduced emf is also close to zero. '
When magnet leaves cml and is far from coil, speed is large but B-field is very
weak thus the change in magnetic flux linkage is very small, the induced emf is
close to 0.
(Eliminate Option A)
We expect the induced emf to be of opposite polarity when the magnet enters and
leaves the coil thus we can eliminate option B and the answer is option D.
31 | Solution: A
lnduced emf.E, s.eq = BIV
=(0.12)(0.093)(0.23)
=257x10° V
Alternatively:
AD
E =——
induced At
_ gzj’ﬂnal — ¢initial
At
_0-(0.12)(0.093)(0.23)
1.0
=257x10"° V
Einduoed
Induced currrent / = R
_257x107
10
=257x10"° A
The flux linkage through the circuit is decreasing. Hence current will flow in the
clockwise direction, generating an induced B-field into the page, to oppose the
decrease in flux linkage.
32 | Solution: D




By potential divider concept, pd across increased resistance will increase, hence pd
across XY will decrease. In order to maintain zero deflection, total pd tapped should
remain unchanged. Hence longer length needed (towards Y)

33

Solution: C
<P>=1%Vo2/R=%x42 /10=080 W

34

Solution: B
Power for 3lamps =3x24=72W

- Input current =72W/ 240V =0. 30 A

135"

SolutlonD
(E;-E)=(E,-E,)+(E,-E)
hc hc hc
—=—t—
A A A
1 _ 1 1 _A4=4
A A4 A A4
__Ah
S

36 | Solution: ¢

Changed original question on Heisenberg uncertainty.

Lines at the high energy end i.e. high frequency or low wavelength, are closer together
as the difference in energy is smaller.

Lines at the low energy end i.e. low frequency or large wavelength are further apart
due to the larger difference in energy. '

37

Solution: A

The fast decay transitions in scheme A facilitates popuiation inversion best because it
causes the upper lasing level to be populated and the lower lasing level to be emptied
quickly.

The ground state can never be totally emptied hence option B and C is non-ideal.

Option C and option D have only two energy levels, 2-states lasers are not pos'sibl'e; In
fact for option D, population inversion is not possible.

-38

Answer: D

‘Donor -> more electrons as charge carriers, thus X is n-type

Acceptor > more holes as charge carriers, thus Y is p-type

In this connection, the n-type semicenductor is connected to positive terminal while the
p-type semiconductor is connected to the negative terminal.

The external E field will reinforce the internal one, thus no current will flow as depletion
region expands = reverse bias

39

Solution: B




On the reason for 1, the a - partlcles do not miss the gold atoms but rather the atoms

are made up of mostly empty space hence most of the « - particles would miss the
nuclei instead.

Occasionally’, an «- particle comes sufficiently close to the nucleus, and is
deflected by the positively-charged nucleus. Hence, it is not very accurate to say
the a - particles bounce off the gold atoms or the gold surface.

40

Solution: D
Rn 86—>Pb % + 4He; + 4e

Since four beta particles produced, four of the intermediate daughter nuclides must
have been beta-emitters.










