Solution to 1819 S6 Physics Mock Exam

Paper 1
Section A
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B B C
Section B
1. (a) BypV=nRT, IM
p=PY _150x1050x107° _ 3 03 1030l (3.0803x107) 1A
RT  &.31x[273+20)
3.08% 102 mol of gas is used.
(b) Pressure =" S09X10TXEIAETII0_ 150 1py (160240 Pa) 1A
©  Likpa
4
40 =C
20 =C
1
. v
(Straight lines passing through origin) 1A
(The line for 40 °C having a larger slope) 1A
2.
@ T/°C
A
90
80
45
20
> t/s
(Correct position of point P) 1A




(b)
(©)
(d)

(a)

(b)

(©)
(d)

20°C 1A
Ensure a uniform temperature throughout the water. 1A

Energy gained by ice and cold water = energy lost by hot water

mx (3.36x10° +4200x45) = 1x4200x (80 — 45) IM
m=0.28 kg 1A
1
by s= Eat
1.5= lar(l)2 1A
2
a=3ms”
2¢-T =2a
{Tg—f =3a M
f=4.62N 1A
Block X decelerates uniformly until it comes to a stop. 1A

velocity of X when Y reaches the ground

v=3)1)=3ms" 1A
time for X to come to rest

4.62 =3a

a=154ms"

0=3-1.54¢
t=1.95s 1A

> t/s

2.95

—t e

1A for correct shape, 1A for all correct numbers



(@)
normal force A
by the wall

normal force
weight of

ladder

orce by man

by the ground

B
friction

any 2 = 1A, all correct =2 2A

(b) Take moment at B
500 x 0.75 +10%x9.81x2cos60 = N x4sin 60 IM for LHS , 1M for RHS

tan 60

N =90.8N 1A
(c) (i) increase. 1A

The clockwise moment by the weight of the man increases as he climbs up

the wall. A larger anticlockwise moment is required to balance. 1A
(il)) unchanged. 1A
As the net force = 0, the vertical force acting on the ladder by the ground is
always equals to the sum of the weight of the man and ladder. 1A
Measure the radius (r) of the turntable with the plastic ruler. 1A
Put the small metal block of mass (m) at the edge of the turntable. 1A
Switch on the electronic turntable and increase the speed of rotation slowly. 1A
Record the number of revolution per second (#) immediately when the small metal
block falls off the turntable. 1A
Friction can be calculated by (m)(2nn)*(r) 1A
(a) convex lens. 1A

The light ray bends towards the principal axis. 1A



(b)

(©)
(d)

(2)
(b)

(©)

(2)

(b)
(©)

-
10 cm
M
N 9
N
M 1
1A for correct rays, 1A for the correct position of image
20 cm 1A
By L1 1
u v f
1,11 IM
80 v 20
v=26.7 cm 1A
Linear magnification = Yo % =0.333 1A
" OR (c)
refraction 1A
A 1A
m_ov_ A M
novo A
By n sini=n,sinr IM
sin 7 =L sin 40° = ﬁsin 40°
n2

r=254° 1A
Light from S; and S, forms interference pattern on the screen. 1A
The path difference changes along PQ resulting in alternate bright and dark
fringes. 1A

-3 -2
l:aAyZO.IXIO x1.2x10 — 600nm IM. 1A

D 2

The zeroth order bright fringe moves towards Q. 1A
The fringe separation does not change. 1A

The light travels slower in the glass block and the wavelength is shorter.
The fringe separation is determined by slit screen separation, wavelength and slit

separation which are all constant. 1A



(2)

(b)

(©)

(d)

Electric field strength £

=V M
d

=220 _ 11 000 N C"! (upwards) 1A
0.02

Since Y travels horizontally between the parallel plates, the electrostatic force

acting on it points upwards and balances its weight.

By gE =mg 1M

q :ﬂ:0.008><9.81:7'13 uC M
E 11 000

Y carries a charge of +7.13 uC ~ (7.1345x107°C) 1A

Take the downward and rightward directions as positive. By conservation of

momentum,

0= myvx+myvy M
0= 0.005vx+0.008 x 2

vi= -3.2ms’! 1A

The speed of Xis 3.2 m s ™!
(i)  Consider all the forces acting on X.

By F' = ma, M
-6
g=F —mg+qE _0.005x9.81+(7.13x107°)(11 000) _ 255 m 52 1A
m m 0.005
The acceleration of X is 25.5 m s 2 downwards. (25.506ms™")

(i) Consider the vertical motion.
By sy = uyt +%ayt2
0.01 =O+%(25.5)t2 M

t=0.0280s 1A



10.

I1.

(2)

(b)

(©)

(a)

(b)

(©)

Total amount of charge

=1800mAh
= (1800 x 107> A) x (60 x 60 s) 1M
=6480C 1A
Energy stored
=VQ 1M
=3.8 x 6480 =24 600J 1A
Current
_Q M
t
:'ISOOmAh:36mA LA
50h
copper rod rails
1A
normal force N
magnetic force BIL
weight mg
Any two correct 1A, All correct 2A
Consider the vertical direction.
Ncos30°=mg (1) M
Consider the horizontal direction.
Nsin30°=BIL (2) 1M
(99117 A) 1A
[ =9 an300 = QO3DO8D 300 9,91 4

BL (0.1)(0.2)



12.

(a)

(b)
(©)

In2

Decay constant = In2_ M
t, 8.02x24x3600
2
=1.00x 107! (1.0003 x10°s7") 1A
M-S Xet+ [B+y  (ycan be omitted.) (1A for ';}Xe) 2A
(i)  The y radiation emitted by xenon can penetrate the body and reach the
detector. 1A
(i) Byd=Aope™,
initial activity
= 4kt =37 x 103 x e(1400x10*")(95x24x3600) M
=1.36 x 108 Bq (1.3613 x10% Bg) 1A
Assume that all iodine-131 atoms stay in the body within that period of time.
1A
(i) By A4 = kN,
8
number of nuclei =2 =136X10° _y 36 10 (1.3609x10") 1A

k 1.00x10°



Paper 2

Section B: Atomic World
M.C.1C2B3A4C5D6A7C8D (2A 1B 3C2D)

Structured question (10 marks)

34 3
(a) Ex1.6x10*‘9:(6‘63xm )(_3;(10 )x1.6><10*‘9:2.56 eV 1A
A (486%x107")
he 1 1
b) —=-13.6eV| ——— IM
®) A (nz ZZJ
n=4.02 1A
Hn=0a
n=3
n=4
n=3
v .
n=1
1A for (4->2) pointing downwards
() r=4x529x10"=2.116x10"m IM, 1A
(d) E:—13.66V(0—i2j IM
A 2
A =366 nm 1A
It will be ionized. 1A

(e) The energy gaps between two consecutive energy levels are smaller at higher excited
state. 1A



Section C: Uses of Energy
M.C.1A2D3B4A5C6B7D 8D (2A2B 1C3D)

Structured question (10 marks)

(a) Energy removed in an hour E= Pt =(2.53 x10°)(60 = 60) = 9.108M]

(IM 1A)
(b) Input electrical power 2, == = g.9058%1 (1A)
Coefficient of performance COP = D:;ig =2.79 (IM+1A)
(c) (i) Efficiency of the micro-wind turbine
electrical power ouput
= - - — x 100%
maximum power provided by the wind
P
=— o x100%= 150 x 100% = 18.5%
200 1 Ay 1 026’ 3
X Py 200x —x1.225x| wx| ——— | |x5
2 2
(IM 1A)
(i1)) In a day, amount of electrical energy fed in the grid = 0.150x24=3.6 kW h
Feed-in tariff collected = 3.6x4 = $14.40 (1A)

cost of electrical energy used by the air-conditioner = 0.9058x10x1.2=§10.87 Both

correct (1A)
Since the Feed-in tariff collected is greater than cost of electricity used by air

conditioner. Therefore, Tommy is right. (1M)
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Section A

There are 33 questions. Questions marked with * involve knowledge of the extension
component,

1. Amicrowave oven is used to heat up 0.2 kg of water at 20 °C. Energy is transferred to
the water at a constant rate of 800 W. How long does it take to boil away all the water
in the glass?

(The specific latent heat of vaporization of water is 2260kJ kg™. The specific heat
capacity of water is 4200 J kg™ °C™))

A 845 PU=wm g oot v mh
' 2
B. 565s oo 1L = 0.2%400 ¥ 8o + 0.2, x22b0o x (0
C. 649s |

= bu
D. 724s T 6‘

2. The separation between the —10 °C and 110 °C'marks on a mercury-in-glass thermometer
is20 cm. 'When the thermometer is put in a liquid of temperature 7, the mercury thread
is 10 cm above the 0 °C mark. The temperature T is

A. 50°C. - 20 _ T
B. 55°C. 20 10 -
C. 58°C. ~

D. 60°C. T = o

3. Asshown below, hot water at 65 °C and cold water at 25 °C are mixed before leaving the

tap. Suppose the water leaving the tap is at 35 °C and flows at a rate of 0.3 L s™'. What
is the rate at which the hot water flows into the tap?

cold water (25 °C) tap hot water (65 °C)
f |
[.’JC, Le” ]

[(O.B*X>L5'(] { l

warm water
(35°C,0.3Ls™)

o
— éL ,
A, 0.075Ls™ MK %m‘w\ec\ = H{c& ‘»0‘
B. 0.092Ls" Cozmod £ (5-29) = = ~fc~(65-%5)
C. 0.138Ls"! o i
D. 0.150Ls™ o = @0

1819-S6MK-PHY 1A 2



4,

*5.

A liquid is heated at power P which changes with time ¢ as shown.

P

Assume that the liquid does not change to gas until £ = z. Which of the following
graphs best shows the variation of the temperature T of the liquid with time #?

o
v
~

T Q;A&V‘taieﬁg

J

- i
¢ B s cénﬁ'{’aw‘\

>t

g
SrlF---------
Gr|mm————————-

Two vessels X and Y, which coritain‘the same kind of ideal gas at the same temperature,
are connected by a tap which is initially closed. The volume and pressure of the gas in
the vessels are listed as follows:

Vessel Pressure/ Pa Volume / m’
X 4x10° 1.3 x 107
Y - 3x10° 7% 107

When the tap is o'pen'ed, what will be the final pressure in the vessels if the volumes of the
vessels and the temperature of the gas are constant throughout the process?

A 342x10°Pa Nrye = N p= B
B. 3.50x10°Pa 4x13 .31 = PU3T) RT.
C. 3.65x10°Pa TeT Ry [}

D. 3.83x10°Pa | -

P = 2.b%7 (_X \Q&;)v

1819-S6MK-PHY 1A ' 3



o T,

VAANAA

W"”’e :W‘S ‘

To = 24
214}

Fov T& ,

VAN

Which of the following about a uniformly accelerating object MUST be correct?

(>1<5 The object is speeding up.
‘/(/2) The velocity of the object is changing.

(" The object is moving in the same direction.

A.
B.
C.
D.

(1) only
(2) only
(1) and (3) only
(2) and (3) only

Ablock of mass m is held at rest at P by a string OP making an angle 8 with the vertical

and a horizontal string NP as shown in the figure below. The tension in OP is Tp.

When the string NP is cut, the block will swing to position O where 0Q also makes an

angle 6 with the vertical. The tension in OP is Tp. Which of the following gives the

values of Tp and T

A.
B.

C.
no nel force a\ox\j oQ
¢ D

Ta= mg cof -

8.

Tp
mg
cosf
mg
cosd

mg cos 6

dvection
mg cos@

Ty
mg cosf

mg
cos@

mg
cosf

mg cos @

g
m%

Two blocks, 4 and B, of mass 3 kg and 2 kg respectively, are moving together on a

rough horizontal surface as shown in the figure below. The friction acting on each
block is 2 N. Find the force acting on 4 by B.

oSaowp

2N
0.8N
04N
ON

1819-S6MK-PHY 1A

=
[
< TV Fer A B
direction of motion E o= o,
4 F5a
B &= 0.8
= .
A <" Z‘ﬁ
B Tov A
w N 423508
Fa= 0.4
4



9. A car of mass 1000 kg is moving up a slope from rest. The car arrives at the top of the
slope, which is 30 m from the ground level, with a speed of 10 m s” in 40s. Find the

average power output of the car. Neglect air resistance and friction.

2
A 8610W £ i N qh .
B. 7360W K v 30m
C. 6349W
D. 1250w B Y

‘ 2
= =5 %000 % 10~ \ooo xF.§\ 30

40
10. A bob of mass 4 kg is originally moving at 6 m s~ towards the left. It experiences a

force F pushing it towards the right for 10 s. The variation of the force F and time ¢ is
shown in the graph below. What is the speed of the bob after 10 s? e

u="6ms-'

_ = &

A. 16ms” FA{N ‘%O
-1
B. 12 ms 5 | A}rea - c!,\a?{i'e \*V\ Mﬂmf’i’fh‘“‘l‘\.
C. 8ms’! | ' -
D. 4ms’ ©aioy5 | 40460
! 2
0 6

0 » f/s U =44 mgt

*11. Aball is projected horizontally from the top of a building at 20 ms™’.  Assume that there
is no air resistance. What is its vertical speed 5 s later?

A, 20ms™ Vol cadl o
exiic Wy =0 a=¢q, =
B. 491ms" eallyy, vy =zo a=as feg
-1
it Vy =Wyrat.
-0 +9.8 x$
= 49,65 ms~!

1819-S6MK-PHY 1A 5



*12. A projectile is projected with speed v at an angle 30° above the horizontal, and its
kinetic energy is E. Express the kinetic energy of the projectile in terms of E when it
is at one-third of its maximum height of flight.

A. —E
6
B EE
36 . N , .
11 B‘?’aé «(Zmﬁ.f‘a&?l W& Comélant ¥ ‘}?l%f aty .
C. EE E :__%M\]-z. |
\
D EE MR, E-= Mg‘r\vk-é\'v\(\/'c:wgo")& %’ﬁ ?!h
T 144 ) B= wmeg ¥ Ex
mgh = (] - L_U;3O°>E ®
- N RO T
= ‘c’?E Ec= E-3*% E

= 1 -
*13. A satellite turns around a planet in a circular orbit with period 7.  If the distance between 2 =

the satellite and the centre of the planet is three times its original value, the period will

become
A T
B. 3T
C. 5.20T
D. 9T
E‘_Y ‘
T

1819-S6MK-PHY 1A 6



14.  The figure below shows the image formed in a plane mirror.

2HCe 4945

mirror

Which of the following correctly shows the object?

A. chc 1819 |
W looke at the bock of ¥his page Z

Re v/

|
e /S P X ivx
15. Ken is standing at P lookihg at the image of a ca‘rétapding x m in 'front of a all as
. shown in the figure below{‘ What i$ the limit of x for the ima’g/e,of thé cat to be keen by
Ken? v ‘ R /' S j J

im , .~ . Tam

< < > 1y :
A
Vs 7 \
mirror L.5m y / wall
V4
P4 X
P 1‘: '
or (Q ‘
/ | ¥
nee 8s cat
A. atleast3m L .z
B. atmost3m S |
C. atleastl.5m = 3
D. atmostl1.5m -
k“o \'q \Q , x > g A
1819-S6MK-PHY 1A . 7



16. A light ray is incident on a equilateral triangular glass prism (refractive index 1.6)
immersed in water (refractive index 1.33) as shown in the figure below. Which light
ray best represents the emergent ray?

incident ray

| Noprmol

et den (g

Wesinb, = Ny s B,

\.gsm/@ = 123 S

L

A=5623°

water

‘ \33

=6 » L
q e VMC‘[("(( 'tf)‘tm@ TV\TQW)A(
r Y»‘(«f}'ecf’i’\‘eh .

o awp
noN QT

17. The figure below shows an image when viewing through a spherical lens.

?’m ctﬁt NS v’w’tmﬁ / S,wm\\\e\(’

which coan C’”‘Q"‘} A ‘{ovmeﬁ(.

/{}'LX Lo\ Cant? /Q—&mﬁ .

Which of the following statements are INCORRECT?

(1) The lens used is convex lens. -

(2) The image is real, upright and diminished. % ALl ,vw C m\/@gj

(3) The image can be formed on a screen. N
A. (1) and (2) only

B. (1) and (3) only

C. (2)and(3)only

D. (1),(2)and (3)

1819-S6MK-PHY 1A 8



18.

19.

The figure below shows a water wave travelling to the right in a water tank of uniform
depth. It is diffracted when it passes an obstacle.

region Y

.
»

region X -

I\,
Py

N
e -

v

Which of the following physical quantities of the water waves in regions X and Y are
the same?

(1) wave speed 4

2) amplitude X Trasg (s Q,‘«mi\j loss | 7’-%"@-2:'019 o bidud e \i/ .
(3) frequency / : i

A. (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1),(2)and (3)

The figure below shows two coherent sources, .S; and S, separated by 10 cm. They
are vibrating at 2.5 Hz and producing water wave of speed 5 cm s'. AB is a line
joining Sy and S;. How many points of zero displacement can be found along AB?

10 cm

A 4 oX (A:éh) |
B 0.5 { VV{T ren X2 0, 5_(;;/;1
6 /\'—' o= :2093— =004 ™M = 2m o V4
C. B8 T 2.5 X = .5 em A=_E)L

D. 10 : :

ﬁ?o\w}? o.& "@M@ OKT’S?\,MW\QK\Y locafee ~| X = ‘E-‘S"cm
Jetween $iomd So only
(F‘S‘m F"”‘j—s ouwk sid\o A = 10cwm -—,—5'/\>'
A B (e C\Ta?\a‘cemev&>‘ o
AT K\O—DC - DC\ = éﬂg_},y Z wheve n=0,1,2

o -2% =awtl e sx-t0 = 2Nyl

12 , ¢
1819-S6MK-PHY 1A
c= 42" e x= ?;‘.;_%ﬂ
Z

\o localions

> Nn=01,2,3 4 Con=1,2,3,45



20. A monochromatic light of wavelength.520 nm is incident normally on a diffraction
grating of y lines per mm as shown in the figure below. The angle subtended by the
two second order bright fringes is 55.8°.  Find the value of y.

second order zeroth order second order
bright fringe  bright fringe bright fringe

diffraction grating

hromatic light [x107* 0
monochromartic 11 y N .
e GV 2'(‘\(( = 1xbwo X loq

of wavelength 520 nm \!
A 225 | Y= 44083
- B. 398
C. 450
D. 795

21.  Which of the following about audible sound and ultrasound MUST\be correct?
(1) Both ultrasound and audible sound are longitudinal wave’§.ﬂJ/
(2) Ultrasound has higher frequency than audible sound. .~
(3) Ultrasound carries more energy than audible sound. -

A. (1)and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1),(2)and (3)

1819-S6MK-PHY 1A 10



22. A proton and an electron are placed between two parallel éharged plates as shown.

Initially, the proton is at rest at the positive plate (lower plate) and the electron is at rest at

- the negative plate (upper plate). Neglect the effect of gravity and the electrostatic forces

between the proton and the electron. Which of the following statements is/are correct
when the proton and the electron reach the opposite plates?

— , %TE 3@1\(\{’.5& = @ \/

\ \ 2 .
© electron E\m eve” = mpVp
L oy B
, L PR )
proton R e < nﬁe S h‘\?‘
‘ =z Al T
(}{ The momentum of the electron is larger in magnitude than that of the pfoton.
C&)‘ The electron has a smaller speed than the proton. .- Ve® . Wp
(%)/ The electron and the proton have equal kinetic energy. T/Fz e
A.  (3)only
B. (1) and (2) only
C. (1)and (3) only
D. (1), (2)and 3)

/

23. Four identical lamps are connected as shown. Assume the internal resistance of the dry
cell is negligible.

S
. II
L @ L,

L3

L4'

Q. 0 Q

If the filament in L3 is burnt, which of the following will happen? ‘

) L; becomes dimmer. +5tad B A > an I V., \)
Qﬁ L,becomes dimmer. :
\g}) L, becomes brighter. \i

\/;_ 2, VL* /Y
A. (D only
B. (2) only
C. (1) and (3) only
D. (2)and(3)only

1819-S6MK-PHY 1A 11 '



24,

25.

Six identical light bulbs are connected as shown. The internal resistance of the dry cell is
negligible. ' 3V,
|

L
P
2\ N N
Vo / . ' .
61606

When the switch is open, the potential difference across bulb P is V,. What is the
potential difference across bulb P when the switch is closed?

2,

A. 057, T_WM\\\

B. 0.75V, \

c. 7, T
D. 157, | R R

L5Ve  15Ya
Radl 2\

A kettle operating at 1200 W takes 15 minutes to boil 3 kg of water.

Suppose electrical energy costs $1.1 per kW h.  Estimate the cost of boiling 1-kg water
by this kettle.

\
AR %:& $i

A $0.09
B. $0.11 =40\
C. $033
D. $0.99

1819-S6MK-PHY 1A 12



26.

*27.

A kettle of rated value 220V, 1500W” is connected to a sinusoidal a.c. power supply. If
the average power consumption of the kettle is 1000 W, find the peak value of the voltage

across the kettle. = vk - RvIE
Fr L e I
: R 4 .
2. K %
A 127V 200 = 220 { — 2 220
! W = B aa v 2 e N X g —
B. 180V PRt R Voo eel s
C. 194V Q= 20 ) — ’ 0s
—cE— 2 ) :-"/ 1
D. 254V 1500 ¢ v !

Vieak =3V’ = 254

A transformer works at an efficiency of 80%. The primary voltage is 100 V and the

turnsratiois 20 : 1.  If the resistance of the secondary circuit is 50 Q, what is the primary
current?

"l{f" o ‘?:"D \/5 = E—? = ;
A. “5SmA Vs | 20
B. 625mA | .
- o y,
C. 10mA 78 Tp x 807 = Vels = Yo
D. 2A e
[D()v:‘:\«, w (& = .ném:
50

Tp T é‘ZSX\OEg‘

AN

1819-S6MK-PHY 1A 13



28. In the generator shown below, the coil rotates at a constant speed. A resistor is connect{d

to the generafor.

l%m O\MA\ V\o_‘f caYVb‘\‘ﬂvV;t#'

. P P e
Which of the following graphs best shows the power dissipated in the resistor?

A. power X power
A A
/\ » time

» time \/
>< power y power

» time

1819-S6MK-PHY 1A 14



29. Alightrod has a coil of insulated copper wire fixed at one end and is pivoted at the other
end. Theresultis a pendulum which is free to swing back and forth. A magnet is placed
underneath this pendulum. The arrangement is shown in the diagram. The pendulum
is pulled back and then allowed to swing. " If air resistance is negligible, which of the
following would cause the pendulum to come to rest most quickly?

Pivot

-—Rod

Coil

@ Magnet

A. Replacing the magnet with a stronger one

B.  Shortening the pendulum

C. Replacing the rod with a heavier one

D. Connecting the ends of the coil by a piece of copper wire
£

S

0 ;;}; X A CuvEWT TH v et
{
4

; | co s To erpese tw gf\@‘v"f}e
ty :

(0 k’ Pose The et m\)

1819-S6MK-PHY 1A 15



L]

30. Two straight metal rods, P and Q, have the same length. They are each pivoted at one
end and rotated with the same angular velocity so that they sweep out horizontal circular
paths as shown in diagrams X and Y. A constant current [ is flowing along each rod as
shown. In diagram X, a constant magnetic field is applied perpendicular to the plane of
the circular path. In diagram Y, a uniform magnetic field of the same magnitude is
applied in the plane of the circular path.

© 0066 0 1
© O OW © /ﬁ%;&
© o ©® 70 Fo=1B4
O\0 0 0 of6
F@L:’&&Q%\V\G

O OO OO O Nl ]
O 00060606 D changes

Diagram X : Diagram ¥ L$

Y
F& Changes
Which of the following statements about the forces acting on rod P and rod Q is correct? ~
Mo vade
A. The magnitude of the/{orce on P is exactly the same as the magnitude of the/{orc‘e
on Q at all times.
B. The magnitude of the /{orce on P is constant and the magnitude of the/{orce on Qis
ZEero.
C.  The magnitude of the /{orce on P is constant and the magnitude of the/{orce on Q
varies with time.
D. The magnitude of the?{orce on P varies with time and the magnitude of the/{orce on
Q is constant.

1819-S6MK-PHY 1A 16



31. In the following figure, a trapezium-shaped metal coil moves at a constant velocity
across a uniform magnetic field pointing out of page.

o B bdd dsappenrs

.. . b yrupil
N N mi ONAGNE
'______:\_ )(X.__ . lo

Which of the following graphs best shows the variation of the induced current 7 in the
coil with time #? The clockwise direction is taken as positive.

B~
»
» =~

/L L

*#32. The fission of one atom of ujiranium-235 (U-235) generates 202.5 MeV of energy.
Suppose that a power plant consumes 0.5 kg of U-235 each hour and its efficiency in

* converting the nuclear energy into electrical energy is 30%. Estimate its power output.
Given: molar mass of U-235=235 g

10 ok c‘\@.ﬁ» L T) ~2 ' 2 5ika = 9.'.2.
A, 124GW of meles of U-z3s in Skj L 0235
B. 3.46GW - oS

no. oL U-23¢ aem = 2 %
C. 692GW CAY k £.25C Na
D. 11.5GW

_E
P

. oY
=Y R .

0235

23 . b -7
x4.02%10 x 202.5%10 % &+ 10 xo\B//%w

: 3. asgxl0T W
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*33. The decay constant of a radioactive sample is 3 x 107*s™

. The sample initially consists
of 99% of undecayed nuclides. How long does it take for the percentage of the

undecayed nuclides in the sample to decrease to 1%?

N
A. 38.5 minutes [ -d4q¢e” 36T T,
B. 4.17 hours _3”0-%1\: ‘
| \
C. 4.25hours An 54 = «éﬂ(e P
D. 62.9 hours ”
j& _,L = e 3» [0 /xt
¥ qq
T =¥ s = ¢aukh

END OF SECTION A
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SECTION B: Atomic World /L
o . Konae = b =8 _\q
Q.2: Multiple choice questions. (E3ni xm—lﬁ _ hfl 0% %((Q%LO

)\ '..'.n']
2\ PR \ . L U 4
2.1. In the photoelectric effect experiment, a mono§hrom§‘uc3 lqig)ilt le directed to the
metal plate. The stopping potential is 1.53 eV and the work function of the =
metal plate is 0.8 eV. Find the wavelength of the monochromatic light used.

A. 497 nm o
B. 509 nm A B C D

©) s4mm O O O O

D. 570 nm

2.2. A green monochromatic light is directed to the metal plate. Only a small
amount of photoelectrons are emitted. Which of the following MUST
increase the amount of photoelectrons emitted? _ wo. o + Flanim comaine un cl«at«j e a{

(1) Replace the metal plate with another one of smaller work function.

(2) Replace the green monochromatic light with violet monochromatic light
of the same intensity. 1o. & iole? phefon decreases ag cach yiolet ép/w?LZJVI ( .

(3) Increase the intensity of the green monochromatic light. cavriee mare <2rerdy My

W . a{ Yw“ Tko’fp N A Y eases

(2) only / A B C D

( (3) only

C. (1) and (2) only O O O O
D. (1) and (3) only

2.3. In Rutherford’s scattering experimen in gold foil is bombarded by «
particles. Which of the followingfcannot be explained by the result of this
experiment? ‘

Atoms do not continuously emit

electromagnetic waves.

B. The nucleus of an atom is much 9 A B C D
smaller than the atom itself,

C. The density of charge in an atom is Can /{ﬁpo \LO O
not uniform. ~ Ay {& ANEL

D. Thereis a large empty space in an ato

2.4. What is the ratio of angular momentum of an electron in the 3™ excited state to

that in the 4™ 5éxcited state of a hydrogen atom? Ne 4
nz
. - hh
: ; ,\W\0V\‘QWJ\(AW\ T e
A, 16:25 @W\% X

B. 9:16
4:5

A B C D
@ 3:4 | O O O O

1819-S6MK-PHY 2 2



2.5. Which of the following are physical properties of nano materials?

/ﬁ ) The colour of gold nano particles depends on its size.
The electrical conductivity of copper drops drastically when it is reduced

to nano size.

(3')/ Carbon nanotubes are harder and stronger than most metals.

A. (1) and (2) only
B. (1) and (3) only

. (2) and (3) only
@ (1), 2) and (3)

A B C D

O O O O

2.6. Felix is on a plane 9100 m above the ground. Find the minimum distance
between two people on the ground that he is able to resolve. Assume the
people’s hair reflects yellow light of wavelength 500 nm and the pupil of
Felix’s eye has a diameter of 3.5 mm.

A B C D

O O O O

ZZ N = \
O 1.586 m g~ 2 s=v8
1.796 m EN :
C. 1902m S l‘lzw
D. 2.003m q100 = TZEY 105

2.7. Which of the following best shows the tunnelling current I registered by a
transmission electron microscope (TEM) against the displacement x of the tip?

1819-S6MK-PHY 2




2.8. The resolution of an optical microscope is much lower than a transmission
electron microscope (TEM) because

A. the aperture of TEM is too small.
B. the aperture of the pupil of human eye is too

small. A B C D
C. visible wavelength is shorter than the de
Broglie wavelength of high energy electron. O O O O
D. the de Broglie wavelength of high energy
electron is shorter than visible wavelength.

22 o
é = QMT . p = T,tl\}”_ N df %\'03\:“@ waw{&”‘gt{"‘a

gyna“ew 6 \k’\\\cjf\e‘( \(’36’50\1:&%0‘/\
i

. \ﬂ\\ﬂ\\- @'s?md —~~ AV 6\&/
<\é$§ than A 0'% VTS‘\\':\Q lﬂﬂ“x)
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A B2
\S o { R= Sﬁ-

i 21 +<‘5ﬁ 2 1374
SO=¢bugf

D
3.1. A room with an area of 5 m x 5 m has a height of 2.7 m. It is illuminated by
one single lamp of luminous flux 2000 Im mounted at the centre of the ceiling.
Find the ratio of the illuminance between the darkest and the brightest spots on

the floor. it = 5B = o0.60493

SECTION C: Energy and Use of Energy

.
-

i
/

Q.3: Multiple choice questions.

o EY )

@ 1:45 28 .2 __,
B. 1:27 4w6®* ~ 47(8) A B C D
C. 1:25 a \

01 606 53 ]
D. 1:1.6 —— " ""}ﬂ—lz, O O O O

4o bog 86 03

s
3.2. Which of the followmg features 1s/are essential for an induction cooker to work

properly?

(1) Ama field alternating at a high frequency is produced. ! !
(2) Alheat-conducting surface for a cooklng utensil to sit on. & &l viece s g ';ckYﬂ
3) Ve A utensil witha metal bottom is used.

A.  (2)only A B C D

B. (3)only

C. (1)and(2)only O O O O
(1) and (3) only

3.3. A cubic refrigerator has side lengths of 0.6 m. All its surfaces are 1 cm thick
and are made of an insulating material of conductivity 0.02 W m~ K.
Suppose heat enters the interior of the refrigerator via all its surfaces at a rate of
40 W. Estimate the temperature difference between the inside and the outside
of the surfaces of the refrigerator.

A 55600 % — 40 . A B C D
@ 926°C . oautel - O O O O
C. 185°C —'—*'*‘5:(“"”*01’»=40‘

o O )
D. 55.6°C AT = 920

3.4. Using double-glazingzglags can reduce the OTTV of a building. Which of the
following is/are the @ eason(s)?

\,(/f ) The U-value of double glazing glass is low. _)(
(2) The heat gained by the building via radiation is reduced. {“' W S 9“‘ Veaw
(% Heat is lost from a building through a double- glazing glass window easily.

[

(A) (1) only

B. E3) ongly | A B C D
C. 1) and (2) only
D. (2)and (3) only O O O O

1819-S6MK-PHY 2 6



3.5. Arrange the following lighting devices in increasing order of end-use energy

efficiency. . Sy
Y M = ~‘&:Fowﬂ’

(1) A 57 W halogen lamp giving out 1370 Im. () 24.0¢

(2) A 12 W LED giving out 456 Im. > 38

(3) A 13 W compact fluorescent lamp giving out 780 Im. 5@ (32

(4) A 100 W light bulb giving out 1700 Im. NG

A, (2),03),(1),4)

B, (3),().@ Ao B b
C) @,1),0),0) O O O O

D. ®,(1),03),(2)

3.6. Identify the components that can be found in hybrid vehicles but NOT in
electric vehicles.

Yé Internal combustion engine
J2) Fuel tank

(3) Battery

A.  (1)only
(1) and (2) only A B C D
. (2) and (3) only O O 0O O

D. (1),(2)and (3)
3.7. Which of the following statements about a nuclear reactor are correct?

/(1) The nuclear fission in a nuclear reactor is under control.
2) The coolant in a nuclear reactor is used for decreasing the rate of nuclear

fission. P wﬂer n anméé loo
/Q3) The moderator in a nuclear reactor is used to slow down neutrons.

A. (1)and (2) only
B. (1)and (3) only A B C D
©C.  (2)and (3) only O O O O
@ (1), (2) and (3)

3.8. Giventhat: mass of proton =1.0073 u, mass of neutron = 1.0087 u,
mass of tritium (3 H ) nucleus = 3.0155 u

What is the binding energy per nucleon of a tritium nucleus?

A 23 %107 MeV E<>
B. 3.x107° MeV - A B Cc D
C. 2.1MeV @ O O O O
7@ 2.9 MeV A = L0013+ 2 116087 = 30155
_ .%o
E/ - qelxlo'e';* % 31 Méy’g
. 3 v
o R¢ ',Me'\f
1819-S6MK-PHY 2 = 2.8¢5° 7



Section A
There are 33 questions. Questions marked with * involve knowledge of the extension

component.

1. Amicrowave oven is used to heat up 0.2 kg of water at 20 °C. Energy is transferred to
the water at a constant rate of 800 W. How long does it take to boil away all the water
in the glass?

(The specific latent heat of vaporization of water is 2260kJ kg™ . The specific heat
capacity of water is 4200J kg™ °C™))

A. 84s

B. 565s
C. 649s
D. 724s

2.  The separation between the —10 °C and 110 °C marks on a mercury-in-glass thermometer
1s 20 cm. When the thermometer is put in a liquid of temperature 7, the mercury thread
is 10 cm above the 0 °C mark. The temperature 7 is

A. 50°C.
B. 55°C.
C. 58°C.
D. / 60 °C.

3. Asshown below, hot water at 65 °C and cold water at 25 °C are mixed before leaving the
tap. Suppose the water leaving the tap is at 35 °C and flows at a rate of 0.3 Ls™'. What
is the rate at which the hot water flows into the tap?

cold water (25 °C) tap hot water (65 °C)

> <—m=

warm water
(35°C,0.3Ls™)

A.  0.075Ls™
B. 0.092Ls"
C. 0.138Ls"
D. 0.150Ls™

1819-S6MK-PHY 1A 2



4.

*5.

1819-S6MK-PHY 1A 3 x19 ) *

A liquid is heated at power P which changes with time ¢ as shown.

P

Assume that the liquid does not change to gas until # = ,, Which of the following
graphs best shows the variation of the temperature 7 of the liquid with time #?

v
L

t f

Srlememme -
A 4
~

Two vessels X and Y, which contain the same kind of ideal gas at the same temperature,
are connected by a tap which is initially closed. The volume and pressure of the gas in
the vessels are listed as follows:

Vessel Pressure / Pa Volume / m°
X 4x10° 1.3 x 1072
Y 3x10° 7x107°

When the tap is opened, what will be the final pressure in the vessels if the volumes of the

vessels and the temperature of the gas are constant throughout the process?

A. 3.42x10°Pa
B. 3.50x10°Pa
C.) 3.65x10°Pa
D. 3.83x10°Pa



6.  Which of the following about a uniformly accelerating object MUST be correct?
(1) The object is speeding up.
2) The velocity of the object is changing.

, (3) The object is moving in the same direction.

A. (1) only
B. | (2)only
C. (1)and (3) only
D. (2)and (3) only

7.  Ablock of mass m is held at rest at P by a string OP making an angle 6 with the vertical
and a horizontal string NP as shown in the figure below. The tension in OP is Tp.
When the string NP is cut, the block will swing to position Q where OQ also makes an
angle 0 with the vertical. The tension in OP is Tp. Which of the following gives the
values of Tp and Tp.

Tp To
P 23 E mg
A. cos 6 mg cos
B. mg mg
cos@ cos®
mg
C. mg cos @ cos 0
D. mg cos@ mg cos

8.  Two blocks, 4 and B, of mass 3 kg and 2 kg respectively, are moving together on a
rough horizontal surface as shown in the figure below. The friction acting on each
block is 2 N. Find the force acting on 4 by B.

A. 2N direction of motion
B. 08N "
C., 04N
D. ON
A
B

1819-S6MK-PHY 1A ' e 4



9. A car of mass 1000 kg is moving up a slope from rest.” The car arrives at the top of the
slope, which is 30 m from the ground level, with a speed of 10 m s™ in 40's. Find the

average power output of the car.  Neglect air resistance and friction.

A.) 8610W D .
B. 7360W 30m

C. 6349W )Bo)+ 5 Ciow

D. 1250W T 4o <+ <. S

10. A bob of mass 4 kg is originally moving at 6 m s towards the left. It experiences a
force F pushing it towards the right for 10 s. The variation of the force £’ and time ¢ is
shown in the graph below. What is the speed of the bob after 10 s?

7=

V

4 SR
¥

F/N
A. l1l6ms’! A
B. 12ms’! s
C. 8ms’!
@) 4ms’!
» {/s
0

*11. Aball is projected horizontally from the top of a building at 20 m s”'. Assume that there

—

is no air resistance. What is its vertical speed 5 s later?

A. 20ms™!

B.) 49.1ms™
C. 100ms™
D 223ms’

1819-S6MK-PHY 1A 5



*12. A projectile is projected with speed v at an angle 30° above the horizontal, and its

*13.

kinetic energy is E. Express the kinetic energy of the projectile in terms of £ when it
is at one-third of its maximum height of flight.

A satellite turns around a planet in a circular orbit with period 7. If the distance between

the satellite and the centre of the planet is three times its original value, the period will

become

A, T

B. 3T

C. / 5.20T
D. 9T

1819-S6MK-PHY 1A 6



14. The figure below shows the image formed in a plane mirror.
2HCC 4944

mirror

Which of the following correctly shows the object?

15. Ken is standing at P looking at the image of a cat standing x m in front of a wall as
shown in the figure below. What is the limit of x for the image of the cat to be seen by
Ken?

1m 2m

e 1\

mirror wall

A
\ 4
A
v

cat

at least 3 m
at most 3 m

at least 1.5m

O 0w

atmost 1.5 m

1819-S6MK-PHY 1A 7



16. A light ray is incident on a ‘equilateral triangular glass prism (refractive index 1.6)
immersed in water (refractive index 1.33) as shown in the figure below. Which light

ray best represents the emergent ray?

incident ray

water

o w
v QT

17.  The figure below shows an image when viewing through a spherical lens.

Which of the following statements are INCORRECT?
(1) The lens used is convex lens.
(2) The image is real, upright and diminished.

(3) The image can'be formed on a screen.

A. (1)and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1),(2)and (3)

1819-S6MK-PHY 1A 8



18. The figure below shows a water wave travelling to the right in a water tank of uniform
depth. It is diffracted when it passes an obstacle.

region Y

B
»

region X -

~_—m e
I\

v

Which of the following physical quantities of the water waves in regions X and Y are
the same?

(1) wave speed

(2) amplitude

(3) frequency

A. (1) and (2) only
B., (1) and (3) only
C. (2)and (3)only
D. (1),(2)and (3)

19. The figure below shows two coherent sources, S; and S,, separated by 10 cm. They
are vibrating at 2.5 Hz and producing water wave of speed 5 cm s”. 4B is a line

joining S; and S;. How many points of ?y\ero displacement can be found along AB?

10 cm
A ; --------- feememen- f [ B
| S Ay}
A 4
B. 6
.8
D. , 10

1819-S6MK-PHY 1A 9



20. A monochromatic light of wavelength 520 nm is incident normally on a diffraction
grating of y lines per mm as shown in the figure below. The angle subtended by the
two second order bright fringes is 55.8°.  Find the value of y.

second order zeroth order second order
bright fringe  bright fringe bright fringe

diffraction grating

monochromatic light

of wavelength 520 nm
A. 225
B. 398
C.0 450
D. 795

21.  Which of the following about audible sound and ultrasound MUST be correct?
(1) Both ultrasound and audible sound are longitudinal waves.
(2) Ultrasound has higher frequency than audible sound.

(3) Ultrasound carries more energy than audible sound.

A./ (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1),(2)and (3)

1819-S6MK-PHY 1A 10



22.

23.

A proton and an electron are placed between two parallel charged plates as shown.
Initially, the proton is at rest at the positive plate (lower plate) and the electron is at rest at
the negative plate (upper plate). Neglect the effect of gravity and the electrostatic forces
between the proton and the electron. Which of the following statements is/are correct

when the proton and the electron reach the opposite plates?

]
@ electron

proton &
|

-+

() The momentum of the electron is ;ﬁﬁ‘{ in magnitude than that of the proton.
(2) The electron has a smaller speed than the proton.
(3) The electron and the proton have equal kinetic energy.

A./ (3) only )
B. (1) and (2) only :
C. (1)and (3) only

D. (1), (2)and (3)

Four identical lamps are connected as shown. Assume the internal resistance of the dry

| sl
— 7 R 7|
J¢ L2 ) w7

cell is negligible.

M iy /
\Vl -, ‘L .

L3 5‘ [ Mo
M P—ul —
ﬂL4 “_N‘_%. Ll
N +~

If the filament in L3 is burnt, which of the following will happen?
L; becomes dimmer.
L, becomes dimmer.

t3) L, becomes brighter.

A. (1) only
B. (2)only

(C) (1) and (3) only

D. (2)and (3) only

1819-S6MK-PHY 1A 11



24. Six identical light bulbs are connected as shown. The internal resistance of the dry cell is

negligible.

When the switch is open, the potential difference across bulb P is

potential difference across bulb P when the switch is closed?

A. 057,
B. 0.75V,
cC. 7

D. 1.5V,

25.

P

(N 7\ 78N

/ / /
7

(M (N 78N

/ / /

V,. What is the

Suppose electrical energy costs $1.1 per kW h. Estimate the cost of boiling 1-kg water

by this kettle.
A. $0.09
B.) $0.11
C. $033
D. $0.99

1819-S6MK-PHY 1A
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26. Akettle of rated value <220V, 1500W” is connected to a sinusoidal a.c. power supply. If
the average power consumption of the kettle is 1000 W, find the peak value of the voltage
across the kettle.

A, 127V
B. 180V
C. 194V
D.) 254V

*27. A transformer works at an efficiency of 80%. The primary voltage is 100 V and the
turnsratio is 20 : 1.  Ifthe resistance of the secondary circuit is 50 Q, what is the primary

current?

A. 5mA

B. ) 6.25mA
C. 10mA
D. 2A

1819-S6MK-PHY 1A 13



28. Inthe generator shown below, the coil rotates at a constant speed. A resistor is connected
to the generator.

Which of the following graphs best shows the power dissipated in the resistor?

A. power B. power
‘} A

» time \/

C. power D.
A

power
A

/\ » time

» time

1819-S6MK-PHY 1A 14



29. Alight rod has a coil of insulated copper wire fixed at one end and is pivoted at the other
end. The result is a pendulum which is free to swing back and forth. A magnet is placed
underneath this pendulum. The arrangement is shown in the diagram. The pendulum
is pulled back and then allowed to swing. If air resistance is negligible, which of the
following would cause the pendulum to come to rest most quickly?

Pivot

=—Rod

Coil

@ Magnet

A. Replacing the magnet with a stronger one
B.  Shortening the pendulum
C.  Replacing the rod with a heavier one
, /B 7 1 Connecting the ends of the coil by a piece of copper wire

N\

1819-S6MK-PHY 1A 15



30. Two straight metal rods, P and Q, have the same length. They are each pivoted at one
end and rotated with the same angular velocity so that they sweep out horizontal circular
paths as shown in diagrams X and Y. A constant current / is flowing along each rod as
shown. In diagram X, a constant magnetic field is applied perpendicular to the plane of
the circular path. In diagram Y, a uniform magnetic field of the same magnitude is

applied in the plane of the circular path.

® 00606 06
© 0O 6 ® /A>\
® e 6 ® /’Q
®\® 6 ®
® OQ ® Nl
® 60066 06

Diagram X Diagram Y

Which of the following statements about the forces acting on rod P and rod Q is correct?

A. The magnitude of the force on P is exactly the same as the magnitude of the force
on Q at all times.

B.  The magnitude of the force on P is constant and the magnitude of the force on Q is
Zero.

C./ The magnitude of the force on P is constant and the magnitude of the force on Q
varies with time.

D. The magnitude of the force on P varies with time and the magnitude of the force on

Q is constant.

1819-S6MK-PHY 1A 16



31.

*32.

In the following figure, a trapezium-shaped metal coil moves at a constant velocity

across a uniform magnetic field pointing out of page.

E ® o o o >
7

F==n, e o o &<}

: N A [ B

' ?

N
N [ 2 L[] e 0 /

Which of the following graphs best shows the variation of the induced current / in the

coil with time ¢? The clockwise direction is taken as positive.

A1 ( "B/

Ve

The fission of one atom of unranium-235 (U-235) generates 202.5 MeV of energy.
Suppose that a power plant consumes 0.5 kg of U-23 «ieach hour and its efficiency in

converting the nuclear energy into electrical energy is 30%. Estimate its power output.
Given: molar mass of U-235=235 g

A. 124GW

B.) 3.46 GW

C. 692GW _

D. 115GW el

L\

1819-S6MK-PHY 1A 17



*33. The decay constant of a radioactive sampleis 3 x 107*s7".

of 99% of undecayed nuclides. How long does it take for the percentage of the

The sample initially consists

undecayed nuclides in the sample to decrease to 1%?

A. 38.5 minutes
B. 4.17 hours
C./ 4.25hours
D. 62.9 hours

END OF SECTION A

1819-S6MK-PHY 1A 18



Section A
There are 33 questions. Questions marked with * involve knowledge of the extension

component.

1. Amicrowave oven is used to heat up 0.2 kg of water at 20 °C. Energy is transferred to
the water at a constant rate of 800 W. How long does it take to boil away all the water
in the glass?

(The specific latent heat of vaporization of water is 2260kJ kg™ . The specific heat
capacity of water is 4200J kg™ °C™))

A. 84s

B. 565s
C. 649s
D. 724s

2.  The separation between the —10 °C and 110 °C marks on a mercury-in-glass thermometer
1s 20 cm. When the thermometer is put in a liquid of temperature 7, the mercury thread
is 10 cm above the 0 °C mark. The temperature 7 is

A. 50°C.
B. 55°C.
C. 58°C.
D. / 60 °C.

3. Asshown below, hot water at 65 °C and cold water at 25 °C are mixed before leaving the
tap. Suppose the water leaving the tap is at 35 °C and flows at a rate of 0.3 Ls™'. What
is the rate at which the hot water flows into the tap?

cold water (25 °C) tap hot water (65 °C)

> <—m=

warm water
(35°C,0.3Ls™)

A.  0.075Ls™
B. 0.092Ls"
C. 0.138Ls"
D. 0.150Ls™

1819-S6MK-PHY 1A 2



4.

*5.

1819-S6MK-PHY 1A 3 x19 ) *

A liquid is heated at power P which changes with time ¢ as shown.

P

Assume that the liquid does not change to gas until # = ,, Which of the following
graphs best shows the variation of the temperature 7 of the liquid with time #?

v
L

t f

Srlememme -
A 4
~

Two vessels X and Y, which contain the same kind of ideal gas at the same temperature,
are connected by a tap which is initially closed. The volume and pressure of the gas in
the vessels are listed as follows:

Vessel Pressure / Pa Volume / m°
X 4x10° 1.3 x 1072
Y 3x10° 7x107°

When the tap is opened, what will be the final pressure in the vessels if the volumes of the

vessels and the temperature of the gas are constant throughout the process?

A. 3.42x10°Pa
B. 3.50x10°Pa
C.) 3.65x10°Pa
D. 3.83x10°Pa



6.  Which of the following about a uniformly accelerating object MUST be correct?
(1) The object is speeding up.
2) The velocity of the object is changing.

, (3) The object is moving in the same direction.

A. (1) only
B. | (2)only
C. (1)and (3) only
D. (2)and (3) only

7.  Ablock of mass m is held at rest at P by a string OP making an angle 6 with the vertical
and a horizontal string NP as shown in the figure below. The tension in OP is Tp.
When the string NP is cut, the block will swing to position Q where OQ also makes an
angle 0 with the vertical. The tension in OP is Tp. Which of the following gives the
values of Tp and Tp.

Tp To
P 23 E mg
A. cos 6 mg cos
B. mg mg
cos@ cos®
mg
C. mg cos @ cos 0
D. mg cos@ mg cos

8.  Two blocks, 4 and B, of mass 3 kg and 2 kg respectively, are moving together on a
rough horizontal surface as shown in the figure below. The friction acting on each
block is 2 N. Find the force acting on 4 by B.

A. 2N direction of motion
B. 08N "
C., 04N
D. ON
A
B
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9. A car of mass 1000 kg is moving up a slope from rest.” The car arrives at the top of the
slope, which is 30 m from the ground level, with a speed of 10 m s™ in 40's. Find the

average power output of the car.  Neglect air resistance and friction.

A.) 8610W D .
B. 7360W 30m

C. 6349W )Bo)+ 5 Ciow

D. 1250W T 4o <+ <. S

10. A bob of mass 4 kg is originally moving at 6 m s towards the left. It experiences a
force F pushing it towards the right for 10 s. The variation of the force £’ and time ¢ is
shown in the graph below. What is the speed of the bob after 10 s?

7=

V

4 SR
¥

F/N
A. l1l6ms’! A
B. 12ms’! s
C. 8ms’!
@) 4ms’!
» {/s
0

*11. Aball is projected horizontally from the top of a building at 20 m s”'. Assume that there

—

is no air resistance. What is its vertical speed 5 s later?

A. 20ms™!

B.) 49.1ms™
C. 100ms™
D 223ms’

1819-S6MK-PHY 1A 5



*12. A projectile is projected with speed v at an angle 30° above the horizontal, and its

*13.

kinetic energy is E. Express the kinetic energy of the projectile in terms of £ when it
is at one-third of its maximum height of flight.

A satellite turns around a planet in a circular orbit with period 7. If the distance between

the satellite and the centre of the planet is three times its original value, the period will

become

A, T

B. 3T

C. / 5.20T
D. 9T
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14. The figure below shows the image formed in a plane mirror.
2HCC 4944

mirror

Which of the following correctly shows the object?

15. Ken is standing at P looking at the image of a cat standing x m in front of a wall as
shown in the figure below. What is the limit of x for the image of the cat to be seen by
Ken?

1m 2m

e 1\

mirror wall

A
\ 4
A
v

cat

at least 3 m
at most 3 m

at least 1.5m

O 0w

atmost 1.5 m
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16. A light ray is incident on a ‘equilateral triangular glass prism (refractive index 1.6)
immersed in water (refractive index 1.33) as shown in the figure below. Which light

ray best represents the emergent ray?

incident ray

water

o w
v QT

17.  The figure below shows an image when viewing through a spherical lens.

Which of the following statements are INCORRECT?
(1) The lens used is convex lens.
(2) The image is real, upright and diminished.

(3) The image can'be formed on a screen.

A. (1)and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1),(2)and (3)
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18. The figure below shows a water wave travelling to the right in a water tank of uniform
depth. It is diffracted when it passes an obstacle.

region Y

B
»

region X -

~_—m e
I\

v

Which of the following physical quantities of the water waves in regions X and Y are
the same?

(1) wave speed

(2) amplitude

(3) frequency

A. (1) and (2) only
B., (1) and (3) only
C. (2)and (3)only
D. (1),(2)and (3)

19. The figure below shows two coherent sources, S; and S,, separated by 10 cm. They
are vibrating at 2.5 Hz and producing water wave of speed 5 cm s”. 4B is a line

joining S; and S;. How many points of ?y\ero displacement can be found along AB?

10 cm
A ; --------- feememen- f [ B
| S Ay}
A 4
B. 6
.8
D. , 10

1819-S6MK-PHY 1A 9



20. A monochromatic light of wavelength 520 nm is incident normally on a diffraction
grating of y lines per mm as shown in the figure below. The angle subtended by the
two second order bright fringes is 55.8°.  Find the value of y.

second order zeroth order second order
bright fringe  bright fringe bright fringe

diffraction grating

monochromatic light

of wavelength 520 nm
A. 225
B. 398
C.0 450
D. 795

21.  Which of the following about audible sound and ultrasound MUST be correct?
(1) Both ultrasound and audible sound are longitudinal waves.
(2) Ultrasound has higher frequency than audible sound.

(3) Ultrasound carries more energy than audible sound.

A./ (1) and (2) only
B. (1) and (3) only
C. (2)and (3) only
D. (1),(2)and (3)
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22.

23.

A proton and an electron are placed between two parallel charged plates as shown.
Initially, the proton is at rest at the positive plate (lower plate) and the electron is at rest at
the negative plate (upper plate). Neglect the effect of gravity and the electrostatic forces
between the proton and the electron. Which of the following statements is/are correct

when the proton and the electron reach the opposite plates?

]
@ electron

proton &
|

-+

() The momentum of the electron is ;ﬁﬁ‘{ in magnitude than that of the proton.
(2) The electron has a smaller speed than the proton.
(3) The electron and the proton have equal kinetic energy.

A./ (3) only )
B. (1) and (2) only :
C. (1)and (3) only

D. (1), (2)and (3)

Four identical lamps are connected as shown. Assume the internal resistance of the dry

| sl
— 7 R 7|
J¢ L2 ) w7

cell is negligible.

M iy /
\Vl -, ‘L .

L3 5‘ [ Mo
M P—ul —
ﬂL4 “_N‘_%. Ll
N +~

If the filament in L3 is burnt, which of the following will happen?
L; becomes dimmer.
L, becomes dimmer.

t3) L, becomes brighter.

A. (1) only
B. (2)only

(C) (1) and (3) only

D. (2)and (3) only
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24. Six identical light bulbs are connected as shown. The internal resistance of the dry cell is

negligible.

When the switch is open, the potential difference across bulb P is

potential difference across bulb P when the switch is closed?

A. 057,
B. 0.75V,
cC. 7

D. 1.5V,

25.

P

(N 7\ 78N

/ / /
7

(M (N 78N

/ / /

V,. What is the

Suppose electrical energy costs $1.1 per kW h. Estimate the cost of boiling 1-kg water

by this kettle.
A. $0.09
B.) $0.11
C. $033
D. $0.99

1819-S6MK-PHY 1A
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26. Akettle of rated value <220V, 1500W” is connected to a sinusoidal a.c. power supply. If
the average power consumption of the kettle is 1000 W, find the peak value of the voltage
across the kettle.

A, 127V
B. 180V
C. 194V
D.) 254V

*27. A transformer works at an efficiency of 80%. The primary voltage is 100 V and the
turnsratio is 20 : 1.  Ifthe resistance of the secondary circuit is 50 Q, what is the primary

current?

A. 5mA

B. ) 6.25mA
C. 10mA
D. 2A
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28. Inthe generator shown below, the coil rotates at a constant speed. A resistor is connected
to the generator.

Which of the following graphs best shows the power dissipated in the resistor?

A. power B. power
‘} A

» time \/

C. power D.
A

power
A

/\ » time

» time
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29. Alight rod has a coil of insulated copper wire fixed at one end and is pivoted at the other
end. The result is a pendulum which is free to swing back and forth. A magnet is placed
underneath this pendulum. The arrangement is shown in the diagram. The pendulum
is pulled back and then allowed to swing. If air resistance is negligible, which of the
following would cause the pendulum to come to rest most quickly?

Pivot

=—Rod

Coil

@ Magnet

A. Replacing the magnet with a stronger one
B.  Shortening the pendulum
C.  Replacing the rod with a heavier one
, /B 7 1 Connecting the ends of the coil by a piece of copper wire

N\
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30. Two straight metal rods, P and Q, have the same length. They are each pivoted at one
end and rotated with the same angular velocity so that they sweep out horizontal circular
paths as shown in diagrams X and Y. A constant current / is flowing along each rod as
shown. In diagram X, a constant magnetic field is applied perpendicular to the plane of
the circular path. In diagram Y, a uniform magnetic field of the same magnitude is

applied in the plane of the circular path.

® 00606 06
© 0O 6 ® /A>\
® e 6 ® /’Q
®\® 6 ®
® OQ ® Nl
® 60066 06

Diagram X Diagram Y

Which of the following statements about the forces acting on rod P and rod Q is correct?

A. The magnitude of the force on P is exactly the same as the magnitude of the force
on Q at all times.

B.  The magnitude of the force on P is constant and the magnitude of the force on Q is
Zero.

C./ The magnitude of the force on P is constant and the magnitude of the force on Q
varies with time.

D. The magnitude of the force on P varies with time and the magnitude of the force on

Q is constant.
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31.

*32.

In the following figure, a trapezium-shaped metal coil moves at a constant velocity

across a uniform magnetic field pointing out of page.

E ® o o o >
7

F==n, e o o &<}

: N A [ B

' ?

N
N [ 2 L[] e 0 /

Which of the following graphs best shows the variation of the induced current / in the

coil with time ¢? The clockwise direction is taken as positive.

A1 ( "B/

Ve

The fission of one atom of unranium-235 (U-235) generates 202.5 MeV of energy.
Suppose that a power plant consumes 0.5 kg of U-23 «ieach hour and its efficiency in

converting the nuclear energy into electrical energy is 30%. Estimate its power output.
Given: molar mass of U-235=235 g

A. 124GW

B.) 3.46 GW

C. 692GW _

D. 115GW el

L\

1819-S6MK-PHY 1A 17



*33. The decay constant of a radioactive sampleis 3 x 107*s7".

of 99% of undecayed nuclides. How long does it take for the percentage of the

The sample initially consists

undecayed nuclides in the sample to decrease to 1%?

A. 38.5 minutes
B. 4.17 hours
C./ 4.25hours
D. 62.9 hours

END OF SECTION A
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