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This questions paper consists of 50 questions.

Answer all the questions.

In cach of the questions | 1o 50, pick onc of'the altematives (1), (2), (3).(4).(5) which is correct of most
Mark on the number corresponding to your choice in the answer sheet provided.

Further instructions are given on the back of the answer sheet, follow them carefully.

g = IONkg"

|
(01) Intheequation A= m‘ . ﬁ. and g, are permeability and perucptivily@ ofthe free space
Dimensionof Ais,

) ML'T 2) ML'T (3 MLT' 5) MLT"

(02) Momentum of on object is 0.6 according to the cgs unit system. rding lo S] units its value is,

m 6x10° 2) 6x10* @ 6x10° 5) 6x10°

(03) A spherometerhaving |00 decision in the L‘II'I:I.I Cad the pitch | mm is used to measure the depth
of a hole. The figure shows two positions of 1. Thedepth of the hole is,

(1) 3.36mn@ (2) 3.43mm (3 3.50mm 4) 3.57mm (9 3.64mm

(04) Theparti % are emitted respectively in the following radioactive decay are,
& A4 A4
ziR — 2,8

) a B,y 2) B v, a 3 vaqf 4) B, a7y ( v B a

P—20Q —

@S) A beam of white light is made to travel through a prism in a Vaccum,
\ A - Bluelight passes at a low velocity than the red light.
B - Differcnt colours have different refractive indices when they travell through the prism.
C - Allthecolours travel with the same velocity before entering the prism.
Of'the above the true statement/s is/ are,

(1) Only A (2) Only A and B (3) Only Aand C
(4) Only Band C (5) All A,B,C
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(06)
= C

A heavy string AB and a light string BC are connected to a rigid boundary at C. As shown in the diagram
a pulse of a wave is sent from the point B. Which of the following diagram comrectly represents the
reflection of the wave ?

¢, — 2L

\

(n

y
o

(2)

SR

4)

(3

(3)

.3

(07) Two solid objects A and B float in walter so

submerge in water. Theratioof Density o
Densi

@of the volume of A and 2/3 of the volume of B
is

4 4) 4:3 (5 1:1

m 2:3 (2) 3:2 )

(08) An object (A) initially at @:wn along a smooth inclined plane. Another object (B) is
dropped vertically duwwra the same height simultaneously. Consider the following
statements,

A - Amlcnth@ is greater than thatof A.
B - Theobj ches the ground first.
C - At

und, velocity of A is equal to that of B.

true statement/s is/are,

ofthegbov
%
! ly A (2) Only B (3) Only C
4) ly Aand B (5) Only AandC

@) A combincd object is made by pasting a circular metal plate of radius a to
\ a vertex of a square shaped metal plaie having side length 2a. The
position of the centre of gravity of the combined object is most likely to

beat,
() A (2) B (3) C
4 D (5) E
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(10) Whichofthe following is a possible path of a monochromatic ray of light through water and glass layers
placed inair? (nglass=1.5, nwater=1.33)

of the above the true statement's is/ are, O
(1) Only A (2) OnlyB (3) Only A and C C |
(4) Only B and C (5) All A,B.C

* ¢
(11) The E.M.F and internal resistance of the cell which is | \

equivalent to the following system of cells would be,

m L5V, 1Q (2) 2.5V, 050
(3 35V, 1Q (4) 45V, 050
(5) 55V, 10

@
(12) Gas leaks at a constant rate of 3cms~ from a hole @n which completely filled with 10 gofa

certain gas. The balloon is completely empty in P.K orce exerted on the balloon would be,

M 2x10°N 2 Ix 3) 5x10°'N

4) 8x10°N (5)

(13) Which of the following grnph
convex lens with its magm

ZnEa
S 3

(14) If a flexible wire is subjected to a tensile force with 0.1% extension, the ratio between the fundamental
frequencies corresponding to the longitudinal and transverse waves produced is give by,

ts the vaniation of the image length of a real image of a

() 10[10:1 ) 10:1 3 1:10 @ 1:10J10 & 1:5
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(15) Asketch of a pitot tube used to find the velocity of an air-craft is *A

shown in the diagram. The difference between the liquid -y
heights of the manometer as air travels through the tube Ais  —»

given by (p - Density of the manometer liquid. p, - Density of g

air)
v v 'y
(n ‘E;j'g" m‘h (3) h ‘
P V. oV
(4) 2p:ls (S) 20,8 O

O

@ndradii r
e mtio between

(16) Astreamlined flow of water flowing through two capillary tube A and B having
and 2r respeclively. Pressure difference of the tube A is P and that of the tubg B
the rate of volume of the water flow inside the two tubes is,

m 1:4 (2) 1:8 (3 1:16 (4) |:32® (5) 1:64

(17) When an object is placed at a distance of 30 cm in front of a conv
formed on a screen 90 cm away from the lens. How far shoul

get the image back on the screen without changing lh:u@uf

of focal length f, its image is
move from the above position to

A object and the screen 7

(4) 45cm (5) 10cm

(1) 60cm (2) 30cm (3) 20
%
(18) The distance between the two wooden bri &uumﬂcr wire is 75 cm. Two consecutive
resonance frequencics ofthe wire is 480 Hz Hz. The fundamental frequency and the velocity of
transverse waves along the wire are

(1) 60H=z, 180 ms"
(4) 120Hz, 60ms"

' 90ms (3) 60Hz, 90ms"
120Hz, 180ms”

(19) Of the two tubes, one
opened tube. At the

tube resonates ¢

and both ends opened, one end closed tube is twice as long as the
temperature open tube resonales at the first overtone whereas one end closed
amental | requemy. Ignore the end correction of the two tubes. The rato of

6 4) 8 (5) 10

C

2) 4

(20 arges q, and q, are kept 30 cm apan from each other. G
her charge q, is kept 40 cm away from q,. The charge q,
\ travels along a circular arc of radius 40 cm and reach the point D

as shown in the figure. The potential difference of the system 49cm

between the two position is givenby, ©K . The value of K
would be, dne,

(1) 8q, (2) 8q, (3) 6q, q;ﬁ
4) 6q, (5) 9q,

30cm q, D
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(21) The figure shows the position of the electric field lines when the twocharges q and Q areclosetotach
other. Which of the following statement is true,

() Q isapositivechargeand |Q|>|q]|

(2) Q isanegativechargeand |Q|>|q] _‘/—\.4/'"

(3) q isapositivechargeand |Q|<|q] Q ~

(4) q isanegativechargeand |Q|<|q] _‘\/} Q

(5) Q isancgativechargeand |Q|=|q|

(22) In the circuit shown here the bulb (E) s lit whef th ut

A signal is 0. Which of the following input ml:l ions is
correct ?

C (1) A=1 B=0
(3) A=0 B-=I

(5) Noneofthea

25 cm in front of her. When she
to read it using the same lens. What

(23) A40 year old woman uses a lens with power of diopter 2 to
is45 yearsnld,slnhmmkeeplhehnuklldﬂcmaway

uthcpowcrufﬂ!:lmsahouldshcuulur:adlhuok nt?

(1) 25D 2) 3D t:-u 4) 4D () 5D
(24) A mass of 31.4 kg is suspended by ﬂll’thﬂ\’lngﬂdllﬂll 10° m and density 9 x 10° I:gm
What is the temperalure differenc % If 75% of the elastic potential energy of the wire 1s
converted into thermal e gs' modulus of the wire = 9.8 x 10"Nm” , specific heat capacity
490 Jkg @
m 4.2x10” K@ 10°K M 16x10°K (9333x10°K (5 3.12x10°K
12V
(25) The outpu f the circuit shown would be v
\ 0
roxi
N v 3 -12V
2 2) =12V L
Ny T
$ 1SV (4) +10V | k2
\ (5 -10V ]'_w

(26) One end of a lagged copper wire having | m length and area of the cross section 0.7 m’is maintained at
the temperature of 100 °C using a heater of 0.4 kW . At the steady state, the temperature of the other

end would by,
(1) 40°C (2) 50°C (3) 70°C (4) 80°C (5) 90°C
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(27) An infinite ladder resistance network as shown in the figure is connected to a battery of EMV 12V, The
current passing through the battery would be,

(1) 0.25A (2) 05A (3) 1.0A (4) L3SA (5) 2.0A ‘

(28) A curmrent | flows around a closed loop as shown in the

figure. The magnitude of the flux density produced at the
centre O isgivenby,

mﬁ._(_+_+L

(2) | (3)
ﬁ_(zr,"' Iy +l'3 ﬁ_(Zr,"' 2!‘3@

@ My (L, L, 1 ) mi( 1 .
%_(Zr, 2r, Zr,) %_(ﬁg Zr,)

(29) The work done by heating a mole of a given gas b
gasconstanl. C, - Specific heat capacity of

the constant pressure wold be, (R -universal
nstant pressure. C,, - Specific heat capacity of
the gas at constant volume.)

(1) RO

(@) (C,+C,)8 & (C,-C,)R8

(30) Figureshowsaclosed @Ie foran ideal gas. The change in intemal energy of the gas is,

pafliaYingiel

(d)
\ m Zeroin (a) and (b) and Positivein (c) and (d).
(2) Zeroin (a) and (d) and Positivein (b) and Negativein (c).
(3) Zeroin (a) and (d) and Positivein (b) and (c).
(4) Zeroin (a) and (d) and Negativein (b) and (c).
(5) Zeroin all the cases.

3 C,0
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(31) Twomasess M, and M, are kept on two smooth inclined planes by O
means of a light inextensible string passing over a smooth pully as / \
shown in the figure. If M, >M, the acceleration of the system would @ @5

be,
- M,gSinfp @ MgSina
M,+M, M,+M,
(M,SinpB-M,Sina)g (M,Sina - M, Sin B) g
@ T MM, @ = M+M
(32) v
lov |-

D, and D, are two Sillicon diodes. The maximum potential diff een A and B would be,

(m ov (2) 3.1V 3 6.2V 3V (5) 10V

&
(33) A particle is projected down at an angle to the hog @hm a point on a tower mounted on the
horizontal ground. Which of the following grap ts the variation of vertical displacement
(s) with time (t) for the motion of Lhe particle '?6

() Q (3)
N t

(34) Which of the following graphs best represents the variation
of balance length (/) with the resistance R of the Vamable
resistor, when (R) increases gradually ?

SA

\
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> R » R > R

(4) (5)

ia
(1) (2) / (3)
la

(35) As shown in the figure a container with a circular hole at the bottom,
contains a liquid to a height 5 cm. Surface tension of the liquid is

0.03 Nm" and the density is 800 I(gm"]I . Consider the fulluwinQ

statemenlts,
A - [ftheexcess pressureexerted by the fluid is less than I‘hg@w possible extra pressure inside
bubble, the bubble will burst.

B - If the radius of the bubble is smaller than or
L

¢
¢ radius of the hole the bubble can not

break
C - Inthe above case the liquid does not \]ll: hole.
ofthe above, the true statement/s is/are,

() Only A 0 (3) OnlyAand B

(4) Only A and C All A,BandC
\H‘l

(36) AnexpresstrainA and @ in B runontwo parallel lines. Length ofthetrain A is 100m and
that of B is 150 m. cach other in 15s when moving in the same direction and in 10s when

moving in the irection. The velocity of the train A is.(l(.mh"}
() 90 @ (2) 75 (3) 20 4) IS (5) 4
(37) jo bgtween escape velocitics of two planets. A and B is give by Va -2 How many

ratio M. of A thantheratio Mg of B? Vs
R Ry
* A
|
\ (1) %A (2) | B
(3) 2 4) 3
(5) 4
M,
M,
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(38) Asshown in the figure the tap at the bottom of the water tank allowed water to
flow out at a constant rate. Which of the following graphs would represents I
the variation of hydrostatic pressure (P) on the bottom withtime (t) ?

P P

(1) (2)

t -1 t

P
(3) (4) \
>t

ghthe R, resistor?

(39) Inwhichof'the following circuits the maximum heatis dm:pa

%*

e
the following graphs that accurately represents how the maximum kinetic energy (E) of photo
ns emitted by radiation falling on a metal surface, varies with the frequency (§) of the radiation ?

EL EK\ ‘1—4 EL E‘
f f f f f
(1) (2) (3) (4)

(3)

(40)
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(41) In a space between two metal plates placed honzontally at a distance d from

cach other, a particle of mass m, charge Q isrcleased with velocity of V inthe d
Vm

horizontal direction. At what horizontal distance does the object collide with the

plate?

m 2m m
() ud VQ (2) ud vVQ (3) "dl (VQ - mdg)

2m 2 ‘
(4) “dl VQ - mdg Ol K70} O

(42) The wheatstone ridge shown in the circuit is balanced.
Consider the following statements.

A - Eventifthe R and Q resistors are exchanged

the balance does not change.

B - Evenifthe P and R resistors are exchanged the
balance does not change.

C - Even ifthcgalwmnumrﬂnndthchatmyﬂnrg—‘—ﬂ—
exchanged the balance does nol change. C) E

of the above, \

(1) Only A istrue. 6{2) Only A and B aretrue.
(3) Only A and C arctrue. Q (4) Only B and C aretrue.
(5) All A,Band C me

(43) Anobject having surfi , and temperature 727 °C emits thermal radiation at a rate of SW.
tis(steffan constant = 5x Iﬂ"Wm"K")

Surl‘u:umis:ivil@
(m 0.1 6 ) 0.15 (3) 0.20 4) 0.5 (5) |

(44) A unifi B. having mass 20 kg and length I mis C
' t 4 and held in horizontal equilibrium by means of a
BC as shown in the figure. The maximum tension of
wire is 500 N. The maximum distance from A that a load
30 kg (W). Can be placed on AB, such that the wire does not

\ break is.
(1) 0.50m (2) 0.67m
(5) 2.0m A B
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(45) At 20 °C, the air is saturated with water vapour in a sealed container without water. The container is

cooled to 0 °C and then heated 10 50 °C. Which of the following graphs best represents the variation
between saturated vapour pressure (P) with temprtions 8 °C,

lla /=

(1) (2) (3) (4) (5) O

(46) The graph in the figure shows how Lhe electric potential 0
(V) changes along a given axis in a given space. The graph
which shows the changed in clectric field (E) along the
same axis would be,

E

(1)

(3) (3)

(47) ved in the capasitors lﬂF and 10 ﬁF respectively in the given circuit is,
$1 x10") and 2x00°) 100
2) 9x10°) and 2x00”)
\ 3) 4x10°J) and 4.5x10") M o0 opP
() 4x10") and 9x70") 30V
100
(5) 9x10") and 2x40™)
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(48) In a nuclear power plant cool water at 6°C enters through a turbine cooling pipe and water at 14 °C exits
from it. {f the rate at which heat from the turbine is dissipated by water is 6.72 x 10° Jmin™' . The rate of
flow of water through pipe is, (in I:g":)

(1) 2.0x10° 2 1.2x10' 3 8.33x10™

4) 3.3x10° (5 3.0x10"

(49) A picceof wire AB in the shape of a circle, travels through an area with a uniform magnetic I'

constant velocity as shown in the figurc. Which of the following graphs is best represented
of the potential induced (v) at A relativeto B, withtime(t) is,

NN
>

A

O X X X

x X X x

X XM X X

X X X X

X X X X
>

(4)

(50) Asmooth cone having vertex angle 2a isplaced so that the vertex is
at tigm. A glass ball moves on the inner surface of the cone with

clocity 10rads” in a horizontal circle having the diameter 20 cm.
value of 2a would be,

(ny 120° 2 90° (3) 60°
\ (4) 45° (5) 20°
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Part A - Structured Essay

Answer all questions on this paper itself.
g =10 Nkg’

(01) You are asked to determine the mass of a rectangular glass cube (M) using the principle
of moments. As the first step of this experiment, a8 meter ruler of mass W is balanced on

a knife edge as shown in the diagram below.

@\\

in equilibrium.

(a) (i) Mark all the forces acting on the meter ruler

(1) State the reason for the meter ruler to

diagram. -<:§2>¢r

(b) (i) Youareprovided withs
(m) (m < M). Drn

situation ]I.ISI
masses l"rum

n why the given masses are hung by using strings without
em on the meter ruler.

cquilibrium as shown in the

t amount of strings and a weight with a suilable mass
f the arranged experimental set up for the balanced

tak: a reading, in the above diagram itself. Lengths to the
fequilibriumare/, and I, (/,>1,)

(i)

(tv) In order to obtain M using a graphical method the mass of m should be
approximately similar to the mass of M. Give two reasons for this.

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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(v) Explain how M is obtained using the graph.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

(c) If M is known., how can this experiment be cxtended to obtain the mass of the
meter ruler (W) ? Draw a suitable diagram and explain..

--------------------------------------------------------------------------------------------------------------------------------------

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

(d) The diagram below shows an expenmental
which is used to determine the density of d@vg rectangular glass cube.

&(i) What is the lcast count of the four beam balance ?

------------------------------------------------------------------------------------------------------------------------------------

$ (i) What is the adjustment that should be made first, before measuring a weight
using the balance.
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(e) The rectangular glass cube tied to the four beam balance is gradually immersed in a
liquid container as shown in the diagram. Height of the glass cube is x and is

surface arca is 16 cm’. The depth to the botiom surface of the glass cube from the
liquid surfacc (h) varics with the rcading of the balance (m,) as shown by the

following graph. The reading marked by m, is equal to 30g.

my/g

Devi Balika Vidyalaya 04 Grade 13 - Physics 2021
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(02) A student uses a white a paper, drawing board and pins to determine the deviation a light
ray undergoes, when it travels through a prism with an equilateral cross section.

(8) (i) The following diagram shows the experimental set up arranged by the student,
o determine the emergent ray for a certain incident ray. Mark how P,P, pins

should be placed afier observing P, P, pins through surface AC.

S)O

L 2

(ii) Draw the relevant ray dilgrlmoin
angle, of deviation.

(iii) Draw a rough sketch n% Iﬂd graph for the variation of the angle of

diagram itself and clearly mark the

deviation (d), wi f incidence (/).

&Q

2

&(i Which result can be obtained by the above graph that can be used to

determine the refractive index (n) of the prism material.

$ ———

(v) Wrnite down the equation which consists both the above result and prism angle
(A) for the refractive index.

e T R T N R R R N R T AT A N P R T RN PR P R R PR R TR R R TR R PR P TR R RN T R T P R R N T R T R Y I PR R TR TR A PR T R R R TR R NN

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
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(vi) The student determines thal the refractive index of the pism n=15. Can

an emergent ray be expected for the range of 0° 10 30° of the incident ray ?
Explain your answer.

llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

(b) A cavity of air inside a glass of refractive index n = 1.5 has the shape
equilateral cross section as shown in the diagram.

A ray which incident with an angle of i for the glass air in

minimum deviation 35°. @

(i) Complete the above ray and obtain an expression for the angle of
vigon:

---------------

i
@

(PR R R TR S P P P R R e R R PR R P P R P R R PR R P R e s R R R F R L L R R R R R N P R R P Y P P R P PR P PR R TR R

E (&ﬂcﬂlﬂe the angle of incidence (/). (Sin 19.47° = 0.33333)
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(03) The following diagam shows an incomplete
experimental set up for determining the latent heat of
fusion of ice (L.).

(8) Define what is meant by the latent heat of
fusion of ice.

e

4

X; = oo st s s st s s
$ (vi) Using the above (ii) . (iv) and (v) give an expression to obtain L.
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(c)

(d)

(c)

(04) You arc

(2)

@& * Lh" —

The mass of the added ice should be measured accurately in this experiment. What
is the reason for this ?

LAL AL L LI LR Ll LRl LRl Rl LAl el il Al bl Rl il sl Rl sl et Al AdR e sl iRl iUt il Rl ai il tilyy]
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII

----------------------------------------------------------------------------------------------------------------------------------------------

Due to the errors mentioned below, explain with recasons whether the value obtainec
for L increases or decreases.

(i) Adding ice without wiping out properly.

ARSI SR EF R IR E SN AR SE RN EE RN ER S SR EEE NIRRT A F RN NSRS AN FE R AN PR AN

sdiisidfsaiissdEsddrs BdasdisddEiFdaIsra i ddsicsidsei ddere i FnEnE sidiiddiddaidndidiadd i s daanEanEdEd

(11) Ice cubes floating on Lhe walter surface.

dddaiadsrisddaideddiasiaaanaddinnrsdandandeniidan bl EREaEEbEedEEEE R EEE e

Calculate the percentage error of &k ice cube at -5°C is used for this

cxpenment \
(Specific heat capacitance of @] Jg'K' L=3x10° )Kp)"

lllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll

termine the accurate resistance (R) of an unknown resistor.

t (I) and the voltage (v) through the resistor R of the following circuits

n be measured & a suitable graph should be plotted to determine R.

R R
Circuit (X) Circuit (Y)
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(i) Mark the (+) and (-) ends of the voltmeter and the ammcter in the above | 2910

circuits. smfonion

(i) Mention the most suitable circuit according to the magnitude of R, when (V)

for small values of R

(i) What is the reason for using a tap key as P i the above circui

(iv) Explain how you would obtain the accurate value of @ng a suitable graph,
if the resistance R is known approximately.

S ———— P - Pap—— -i@i-lnﬂ---'------'--.-l."...i.'...“--—l-'---

(b) The accurate valucof Ristobe
(i) For what type of

(ili) What is the strategy which is used to minimize the effect of the resistance of
the wires?

- adsesslsrasbsssasiddn i s bl sanradinsid ibsiind el basidnier i bkl aid R nsndnddddasdd Fanid i ke iavdiansdadnid issbddasniiserendrd

L BT Ry 4 = PP Ry e e Pt Er it e s Pt el gt TR EJtays i iyt il PRt R T i i i iRt a Y e R R iRl o el i i e e lyEs Ry R.)]
—_—
—
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Tl
830
(iv) How would you determine the accurate value of resistor R, if you are provided 88vs

a meter bridge, a resistance box and all the other items needed? Explain b
briefly.

FFEFFEE RN FE R ER N AR E R R F R PR R SRR RN R RIS FF AR E PR FER IR E R IR AN A F AR I AR AR FE A AR AR EA AR RV AR EA PR

LLEE S LR 2 R S R LRl S AR R R e Rl Pt e i st Rl LR e L LRl R R LRI e eIl ]

(c) The accurate reading of R is to be determined using a potentiometer if
resistor is provided.

(i) Draw the circuit to compare R and S if you are provided
driven cell (E), known resistor (s) and a two way switchQ

(i) Explain how m@ the accurate value of R using the above
circuit. &

Y P e T P P R T PR PR P R P R Ry R P s T e P R R e N e E e R e P T e e Y P R N TN N R T TR N RN RSN R

(iv) Potentiometer method is most suitable in order to determine the accurate value
of R. Explain the reason.

(T P TP PSRN TR PRSP D (TR ¥ EASEEESEEEEEESEEE S E EEGEE BE FEGEEE ENEEE S AR A REARE R EE T EEEEEEEESEE R .
o - - LA & 4 | -

i e e e s s ss s s ieserd il dE s s i s s dis s aRd R s E e R e - .
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Part B - Essay
Answer 02 questions only. O

-

i G2
(05) (a) Mention the conditions where the Bernoulli's principle is Ippﬁtﬂb]ﬁf«l‘ Ing

liquid. \
(b) Writedown Bemnoulli's Principle as an expression and identify its térg %
| of the above

(c) Write down the terms for dynamic pressure and stati
separately.

(d) A small hydro-electic power-station is planned 1t
water. The power-station will provide hydro-clects
A rough sketch of the power-station is showp-beloy.

the potential energy of
o the neighbouring villages.

A ith a circular cross section of diameter 35 cm is used to carry water (o
-station. The center of the cross section of the tunnel (A) is situated. 4 m

be the water surface of the tank.

%
The tunnel gradually becomes narrower as shown in the diagram., The diameler is

14 cm at the point B. The tunnel becomes uniform from thatl point onwards. From B
to C, the tunnel is inclined 30° to the horizontal. The length of BC = 200m.

Assume that at the starting point of the tunnel, the water in the tank is still and the
water flows through the tunnel according to Bemoulli's Principle. Walter stream
which exit from the end of the tunnel hits the fans of the turbine perpendicularly and

clectricity is generated.

Atmospheric pressure is | x 10° Nm” Density of water is 10 kgm"l
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(i) Al the starting point (A) of the tunnel, the static pressure of water inside the
tunnel is 1.2 m of a water barometer. Calculate the velocity the water enters
the tunnel.

(i) Whatis the dynamic pressure diffcrence of water al that point ?
(iii) Find the velocity of waler al point B in the tunnel.

(iv) Calculate the static pressure difference between B and C.

(v) Calculate the speed the water stream hils the fans of the turbine. (Assume ths
the hydrolic pressure is almost equal at C and inside the turbine chamber)

(vi) Find the water mass per second which exists at the end C of the tunn

(vii) Calculate the transnational kinetic energy given by water per | s¢o ro the
turbine. (Assume that there is no energy loss of waler it hits the
turbines)

(viii) If the turbines rotate at 70% efficiency of the translati Qic encrgy given
by water, calculate the rate of rotational kinetic en Ins.

(06) (a) What is Doppler effect ? &

(b) Givethreeapplications of Doppler effect. °

(c) Bats are evolved to find their location using sound waves at night. They
®

havc the ability to identify any nbs'x

hairline, using the reflection of

their way cven if it is as thin as a

o some insecls are evolved lo identify the

frequency range of bals an from them. A bat which moves in uniform

velocity looking for prayWNat mits a wave of frequency of 2 x 10° Hz al a

prcy. The bat moves | velocity directly towards the stationary prey along a

straight line. The I& es Lhe reflected wave afler 0.5 s of its emissions. Speed
-

of sound in ai ms .

SUNL TN
W My

$ (i) In the above situation the waves which the bat emits is received again by the
bat at a frequency of 2.25 x 10° Hz. Calculate the velocity V, of the bat.

(ii) Calculate the distance to the prey from the bat when it emits the sound wave.

(iti) If the prey is a flying insect and the power of the sound emitted by the bat is
6.16 W. Minimum intensity level the insect sensitive to is 80 dB
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(a) What is the minimum sound intensity the insect is sensitive to ?
(Threshold of audibility is 10™""'Wm™)

(b) The insect becomes aware of the bat afler he bat moves a certain
distance. Calculate the distance the bat moves.

(iv) If the insecl starls moving away I‘rum the bat jusi as it becomes aware of the

bat, at a uniform velocity of 10 ms", what would be the frequency received by [
the insect ?

(v) While following the insect, the bat sees a belter prey and changes its di
in 90°. Afier ime "t" the positions of the bat and prey are as sho

Calculate the apparent frequency the insect receives from the bat A

v,
bat

4m

@

9°
(07) (a) Define "Surface tension” C)
(b) Soap bubbles with different sizes tothe air by adevice.
(i) Write down an expressio excess pressure inside a soap bubble, in terms of the

surface tension uf

(it) A soap bubble
ﬂdlu:ER
{r, +r, - R’ )

% that the atmospheric air and the air inside the soap bubble is ideal )
(c)e (i) ¢ soap bubble mentioned above is formed at
® one end of a capillary tube as shown in the

figure. Plot a graph to show the vanation of
pressure from O to A.

uig(T) and the radius of the soap bubble (r).

S r, is mixed with another of radius r, and a soap bubble of

eric pressure is P, show that the surface tension of liquid T is
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(ii) A soap bubble of radius 2.5 mm is formed at the lower end of a thin glass tube of
internal radius of 0.5 mm. Length of the tube is 15 cm. Bubble is balanced by a smali
liquid column of length 4.0 mm which is formed by the same liquid. (Find the surface
tension of the soap solution. Assume thal the angle of contact for glass and soap

solution is zero. (density of soap solution is 1050 kgm"’)

(d) A soap bubble is attached to one end of an arm
of a U tube and make a film of soap. The U
tubc contains a liquid of density p and the h
other end of the U tube arm is open to the air ?

(i) Show that the multiple of the radius r of
the bubble and the difference of the liquid
levels in the U tube h is a constant.

(hxr=K)

(ii) Calculate the density of the liquid in the U tube if that cunﬂ@Q x10°m’,

(ii) Then the film of soap is removed and that end of the U tube is

scaled. It is connected to a capillary tube of in dius 0.7mm which is
immersed in water as shown in the figu

he liquid level inside this
arm is increased by 3.5 cm. .
& air
Then air is inserted gradually fro @e
end of the other arm, the U acls as a
pressure guage. The gap bgrWeehthe liquid
0'9.1 cm first,

ilm of soap

levels of the arms is incredy
then decreased to 4.0,6m ™l increased again
to 9.1 cm. D@th@ lewer end of the
capillary tube the water surface is
2.0 cm. ( &u ater is 1000 kgm")

(1) hy does the gap between the liquid levels of the pressure
e is varied.

nd the surface tension of water.

@% Calculate the angle of contact for water and glass.

(08) (a)\ The following diagrams x, y, z show three ways of a charge of Q enters a magnetic
field of B with a velocity of U.

B B
3 3 X X X
—_— 75—)_ —>u
Qe—>»u o .. . X X X
—_—— —_— X X X
(x) (y) ()
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(i) Obtain three expressions of the magnitudes for force acting on Q in the above
three instances X.y.z.

(ii) Draw the paths of charge Q in the three instances x, y, z.

(iii) Calculate the work done by the field when the charge Q moves a distance d in
the field, in the above three instances x, y, z

(iv) Find the magnitude and the direction of the clectric field which should be used
to make the charge Q move in a straight linc at the instance Z,

(v) Calculate the work done by the electric field on the charge Q at (iv).

(b) Acharge of Q enters a magnelic field of magnitude B with a R
velocity u, through a hole. The magnetic field is between the
plates R and S. The separation between R and S is a. The
holeisatadistance b from the edge of'the plate.

(1) If a>>b and also if the charge Q moves away

barcly touching plate s, copy the above diagram in

your answer sheet and draw the path of charge Q@
(i) When the charge Q moves as shown in (i), if the redits 0

curvature of the path is R. obtain a relationshi

a,bandR. q: ' *T’
(i) If the charge Q moves away al a@h een R and S when the point is at
a ce b from R, show th \ . Here k is the kinetic energy of the
charge. % BQb
X

(c)

A mejsb cUBRid as shown in the diagram is kepl in a magnetic field of magnitude B.
ion of the field is vertically upwards. A current | flows through the

(ip What would be the direction of force acting on an electron at the instance the
current starts flowing 7

$ (ii) Ifthe clectron density of a unit volume ofthe metal is n and the charge of an electron
Is ¢, oblainanexpression for the drifl velocity u, ofan electron.

(iii) Due to the force cxerted on the clectrons within a very small time period, one
surface of the metal cuboid becomes positively charge and the other becomes
negatively charged. Name those two surfaces.

(iv) An electric field is created between the surfaces mentioned in above (iii).
Obtain an expression for its magnitude E.
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(v) Due to the electric field created between the surfaces, named in (iii) above a
voltage is created. This is called the Hall Voltage (V,,). Obtain an expression

for V,

(vi) If the electron density of the metal, (n) = 10" m> magnetic flux density

(B)=24T, 1=2A, e=16x10"C, t=6cm, d=2cm calculate V,,

09 Answer cither part (A) or part (B)

(A)(a) When a cumrent flows through a metalic conductor, free electrons drifl Iﬁ a
certain direction while moving randomly. Then the electrons move ile* ing
impacts with the other electrons and nucleai. Due to these im islance (o

the motion of Lhe electrons is created. How does this b with the
Explain your answer. m@

(b) Define the temperature coefficient of resistance of a metallic
@mnce with lemperature.

(c) A meter bndge is used in order to test the vanation
When the circuil is arranged, one gap is conn
gap is connected to a 10 £ standard resist
balance point is al 40 cm distance from

a nickel wire and the other

Wh:n the nickel wire is at 0°C, the
lose to the nickel wire. When it is

at 100°C, the balance point is al SD\M ce from that end.
(i) What is the temperature uf@ ire when the balance point is at 42 cm
distance?

(it) Calculate the lem oeMicient of resistence for nickel.

(iii) What is the of using 100 £ standard resistance more using 10002
standard resj ¢ in this experiment?

@) (a) Writed

(b) l% inthe equations P=I'R and P=3£

c)\ Agcell of 6 V is connected with a resistance R as shown in the figure. Then the
urrent through it is 0.2 A and the potential difference through it is 5.8 V. This

$ current flows through this circuit during 5§ minutes.

pression for the power P of a resistance R, in terms of the current
tial difference V through il.

(1) Find the mternal resistance of the cell
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(iii) Calculate the encrgy produced in the cell
(iv) Calculate the encrgy dissipates in the resistance R.

(v) Explain the reason for the difference between the energy produced in the cell
and energy dissipates from R.

(vi) Another identical cell is connected in series with this cell. Than the current
through the circuit is 0.3 A. What is the new value of R in this situation ?

(vii) Explain the reason for the difference of the value of R in above two situatio
(d) Two motors x,y and two bulbs A, B are connected 0
with the above cell to make a electrical circuit for

0.5 W respectively. Resistance of dc motors x and

&
a loy car, as shown below. \*
Bulbs A and B are rated at 5V, 0.5 W and 2.5 V, Q

y are 402 and 2() respectively and they are
identical in every other way. @
(i) Explain "back emf" of a motor.

(i) Find the cumrents through the bulbs w%e; are operating at rated power.
(i) Calculate the back emf of the me above situation.

(iv) Find the currents through the the switch s is closed.

(v) The maximum currents tha ﬁ beared by the bulbs are higher than 20% of
INIMI

the standard wu% the protection of the bulbs when the switch

s is closed.
istic curve of a npn transistor of in common emitier
cut off, saturated and active regions on /.

(B)(a) Draw the outp
configuration

Vee = 12V

R, = 1kQ
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(1) According to the above circuit, current gain of the transistor is 100. Calculate.
1) Blassed potential of the base.
2) collector current

3) collector potenlial

(i1) Calculate the voltage gain for direct current. (DC)
(iii) Explain in which of the following regions the transistor exists, cut-off, acti

or and saturated. .
(iv) Is the temperature of the transistor in this amplifire circuit controlled

(b) (i) What the transistor acts as a swiltch, sketch the input voltage inst output
?ﬂlllgt (v-I) \

ESHH.,.

above, draw the variation of the output

(ii) When this circuit is given an mp
with time.

+
% When the above circuit is saturated,

p=>5. If the transistor is saturated when
V=5V find avalue forR,

(Take Vg =0)

% an input is given for Aand B, show that this works as a NOR gate.

part (A) or part (B)

Define latent heat of vapourization.

A steel sphere of densit 8000 kgm” , volume 10' cm’ and specific heat capacity
420 Jkg'K' is kept at room temperature. (27°C). If heat is given to the spherc at a
rate of 560 Js for one minute,

(i) Find the final temperature of the sphere reaches.

(ii) If the co-efficient of linear expansion of steel is 1 x 10°K”, find the final
volume of the sphere afler being heated.
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(b) The heated sphere is dropped into a water container of volume 2000 cm’ kept at room

temperature (27°C). Heal capacilance of the container is 210 J k". The system is properly
insulated so that there's no heat exchange with the environment. At 27°C, density of water is

1000 kgm']. Find the final ilemperature of waler.

(i) If this sphere was heated upto 400°C and then dropped into this container, find the
mass of waler which vapourizes. Latent heat of vapourization of water is

23x10Jkg"

(i) If the volume expansivily of water is 2.1 x 107K, find the volume

ﬂjtalid.
ol down

is 0.5 cs— at that
om temperature as

which remains after vapourization.

(¢) (i) Write down Newton's Cooling Law and slate the conditions

(i) This steel sphere was heated upto 50° and then it was

under an air stream of velocity | m's . If the rate ufm
instance, calculate the rate of cooling at 40°C. @

30°.
(iii) If the above sphere was made into 8 all spheres, and they were

allowed to cool down under the dions, find the rate of cooling of
the spheres at 50°C.

L
(iv) If the above sphere was ‘%Q two equal halves, calculate the rate of

cooling for one picce at 5

(B) X rays are produced by
produce x rays is shown

clectrons 1o strike a target. The device used to

(a) (i) Mention the anode and the cathode of this tube.
(i) Whatis the purposc of R ?
(iii) Write down two methods used to make strikes of fast electrons.
(iv) Explain why the x-ray tube should be evacuated ?
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(b) (i) [Ifpotential difference through the x ray tube is V and the velocity which the electrons

obtained when reaching Q isu,show that u= lsﬁ‘{

¢ and m are charge and mass of electron.

(1) What is de Broglic wave length of the electron just before it reaches Q, if the supply
voltage of a x-ray tube is 20 KV?

(iii) Assume that 99% of the energy of electrons in the above tube is transferred {
into heat afler striking Q. Find the wave length of a photon emitted in this.

(c) Arca of the metallic anode is 4 cm’ Intensity of the x-rays produced is 1200
(i) Find the number of clectrons released [rom the filament during Sﬂ
&

(ii) Find the total energy on Q during | second.

(d) Pholons are emitted by the interaction of electrons and mattefy \c ray tube,
In photo - electric effect electrons are emitted by the i of photon and
matter. X rays with the wavelength of above b (ii) sﬁk@’%ode of a photo cell

and emit electrons. Work function of cathode metal
(i) Find the kinetic energy of photo electrons

is
(ii) Calculate the stopping potential of that :I%v;
C

Mass of an electron 6\ 0™ kg

Velocity of light A

Change of an electron =
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This questions paper consists of 50 questions.
* Answerall the questions.

® [ncachof'thc questions | 10 50, pick onc of the altematives( 1), (2), (3).(4).(5) which is correct of most
* Mark on the number corresponding to your choice in the answer sheet provided.

* Further instructions are given on the back of the answer sheet, follow them carefully.

g = IONkg"
|
(01) Intheequation A= m‘ . f‘. and s.ar:pcnnmbililyandpemeptivily@nfthc free space
DimensionofAts,
1) ML'T 2) ML'T (3) MLT 5) MLT"

(02) Momentum of on objecl is 0.6 according to the cgs unit system. rding Lo S] units its value is,

m 6x10° @6;10" 3) 6 6&: 6x 10’ ) 6x10°

$

(03) A spherometerhaving 100 decision in the circu
of a hole. The figure shows two positions of

d the pitch | mm is used to measure the depth
t. Thedepth of the hole is,

(4) 3.57mm (5) 3.64mm

(1) 3.3ﬁmn@ (2) 3.43mm

(04) The '@mmimdmpwliw!yintl'refnllnwingmdiuaclivedmyam.

¢ A4

1’.-!S

) a B,y @ B, 7. a M v, ap Il,n.1r (5 71, B, @

@S) A beam of white light is made to travel through a prism in a Vaccum,
\ A - Bluelight passes at a low velocity than the red light.
B - Different colours have different refractive indices when they travell through the prism.
C - Allthecolours travel with the same velocity before entering the prism.
Of'the above the true statement/s is/ are,

‘P—— *Q — 3 MR —
Z Z+1 Z-1

(1) Only A (2) Only A and B (3 Only Aand C
(4) Only Band C @) AnAB.C
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(06)
= C

A heavy string AB and a light string BC are connected to a rigid boundary at C. As shown in the diagram
a pulse of a wave is sent from the point B. Which of the following diagram cormrectly represents the
reflection of the wave ?

@:—V_tc'*_‘._/ﬂ_/i
t:}f\_;c-M C)O

o c . A_‘_'c\_ﬂg/_ Q\)&A

:_(_/—F
(4) :_(_/_'EC B
SN o N 7o s B/ OL% .

() 2:3 (2) 3:2

\

4) 4:3 (5 1:1

(08) An object (A) initially at g down along a smooth inclined plane. Another object (B) is
dropped vertically dow om the same height simultancously. Consider the following
statements,

A - ﬁmlmti@ Is greater than thatof A.
B i ches the ground first.

und, velocity of A is equal to that of B.
truc statement/ s is/are,

(2) Only B 3) Only C
ly Aand B (©) Only AandC

@) A combined object is made by pasting a circular metal plate of radius ato
\ a vertex of a square shaped metal plate having side length 2a. The
position of the centre of gravity of the combined object is most likely to

be at,
(n A (2) B 3) C
@D (5) E
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(10) Whichofthe following is a possible path of a monochromatic ray of light through water and glass layers
placed inair? (nglass=1.5, nwater=1.33)

of the above the true statement/ s is/are, O

(1) Only A () OniyB (3) Only A and cc)
(4) Only B and C (5) All A,B,C

* ¢
(11) The E.M.F and internal resistance of the cell which is | \

equivalent to the following system of cells would be,

@ 1s5v.10 (2) 2.5V, 050
3 35V, 1Q (4) 4.5V, 050
(5 5.5V, 10
=1 *
(12) Gas leaks at a constant rate of 3cms froma hole n which completely filled with 10 g of a
certain gas. The balloon is completely empty in F'. orce exerted on the balloon would be,
@ 2x 107N ) 1x 3 5x10°N

4) 8x10°N (5)

(13) Which of the following graph
convex lens with its magm

Znea
S 3

(14) If a flexible wire is subjected to a tensile force with 0.1% extension, the ratio between the fundamental
frequencies comesponding to the longitudinal and transverse waves produced is give by,

@ 10]10:1 ) 10:1 3 1:10 @ 1:10J10 5 1:5

ts the variation of the image length of a real image of a
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(15) Asketch ofa pitot tube used to find the velocity of anair-craft is *‘A

shown in the diagram. The difference between the liquid -y
heights of the manometer as air travels through the tube Ais —»

given by (p - Density of the manometer liquid. p, - Density of g

air)
nY' o v

© 208 @ o (3) ;LP.IE ‘
P V. v

(4) ZPII (5) 2p8 O

O

ﬁnd radii r
e fatio between

(16) Astreamlined flow of water flowing through two capillary tube A and B having
and 2r respectively. Pressure difference of the tube A is P and that of the tubg B3
the rate of volume of the water flow inside the two tubes is,

@ (5) 1:64

() 1:4 2) 1:8 @ 1:16 @) 1:32
(17) When an object is placed at a distance of 30 cm in front of a conv of focal length f, its image is
formed on a screen 90 cm away from the lens. How far shoul move from the above position to
get the image back on the screen without changing theu%ui object and the screen ?

@wm (2) 30cm (3) 20c (4) 45cm (5) 10cm

sonometer wire is 75 cm. Two consecutive
Hz. The fundamental frequency and the velocity of

(18) The distance between the two wooden bn
resonance frequencics ofthe wire is 480 Hz
transverse waves along the wire are

(1) 60Hz, 180ms”
4) 120Hz, 60ms"

' 90ms (3) 60Hz, 90ms "

(19) Of the two tubes, onec

2) 4 3 6 0 8 (5) 10

C
q, and q, are kept 30 cm apart from each other. G

her charge q, is kept 40 cm away from q,. The charge q,

(20

travels along a circular arc of radius 40 cm and reach the point D
\ as shown in the figure. The potential difference of the system 40cm
between the two position is givenby, %K | Thevalueof K

would be, dng

() 2a (2) 8q, (3) 6q, % —35em
(4) 6q, (5) 9q,

Q, D
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(21) The figure shows the position of the electric field lines when the twocharges q and Q arecloseto tach
other. Which ofthe following statement is true,

(1) Q isapositivechargeand |Q|>|q|

(2) Q isanegativechargeand |Q|>|q| _/\_./../r’

® q isapositivechargeand |Q|<|q| < }i._

(4) q isanegativechargeand |Q|<|q| \/ ‘

(5) Q isancgativechargeand |Q|=|q|

(22) In the circuit shown here the bulb (E) is lit whef th ut

A signal 1s 0. Which of the following input mlz.ui> ions is
correct?
c (@A=1 B=0 0

3) A=0 B=1

(5) Noneofthea @
(23) A40 yearold woman uses a lens with power of diopter 2 to 25 cm in front of her. When she

is 45 years old, she has to keep the book at 40 cm away to read it using the same lens. What
isthcpowuufmclmshouldslu:ulclnmdlbgok

nt?

(4) 4D () 5D

(1) 25D ) 3D (3) 6!\
(24) A mass of31.4 kg is suspended by ‘B*ir: having radius | x 10" m and density 9 x 10° I:gm'].

What is the temperature difference af th

If 75% of the elastic potential energy of the wire is

converted into thermal gs' modulus of the wire = 9.8 x 10"Nm”, specific heat capacity
490Jkg ' K™) @
(1) 4.2x 10” K@ 7x10°K @ 16x10°K  (4333x10°K (5 3.12x 107K

(29) altige s the circuit shown would be

\ b
(26) One end of a lagged copper wire having | m length and area of the cross section 0.7 m"is maintained at
the temperature of 100 °C using a heater of 0.4 kW . At the steady state, the temperature of the other

end would by,
(1) 40°C (2) 50°C (3) 70°C (4) 80°C @ 90°C
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(27) An infinite ladder resistance network as shown in the figure is connected to a battery of EMV 12V. The
current passing through the battery would be,

(1) 0.25A (2) 05A (3) 1L.OA

(28) A cumrent | flows around a closed loop as shown in the

figurc. The magnitude of the flux density produced at the
centre O isgivenby,

(29) The work done by heating a mole of a given gas b
gas constanl. C, - Specific heal capacity of

the constant pressure wold be, (R -unmiversal

nstant pressure. C,, - Specific heat capacity of
the gas at constant volume.)

@ RO
(4) (C,+C,)8 & (C,-C,)RO

(30) Figureshowsaclosed @Ic foran ideal gas. The change in intemal energy of the gas is,

STkl

\ f.l] Zeroin (a) and (b) and Positivein (c) and (d).
@Zem in (a) and (d) and Positivein (b) and Negativein (c).
(3) Zeroin (a) and (d) and Positivein (b) and (c).
(4) Zeroin (a) and (d) and Negativein (b) and (c).
(5) Zeroin all the cases.

3 C.9
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(31) Twomasess M, and M, are kept on two smooth inclined planes by O
means of a light inextensible string passing over a smooth pully as / \
shown in the figure. If M, >M, the acceleration of the system would @ @

be,
m M,gSinf ) M,gSina
M,+M, M,+M,
(M,Sinp-M,Sina)g (M,Sina-M,Sinp) g
@ I
(32) v
ov|.

D, and D, are two Sillicon diodes. The maximum potential diff

y ov 2) 3.1V @ 6.2V

&
(33) A particle is projected down at an angle to the hog

horizontal ground. Which of the following grap
(s) with time (t) for the motion of Lhe particle ?%

(1) Q (3)
N t

® COQ\

(34) Which of the following graphs best represents the vanation

of balance length (/) with the resistance R of the Vanable
resistor, when (R) increases gradually ?

a point on a tower mounted on the
ts the variation of vertical displacement

SA
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» 0 / »

/ 'y
(4) (3) \ ‘
vy Lo QO

(35) As shown in the figure a container with a circular hole at the bottom,
contains a liquid to a height 5§ cm. Surface tension of the liquid is

0.03 Nm" and the density is 800 Icgm"]I . Consider the folluwinz

statements,
A - [ftheexcess pressure exerted by the fluid is less than ﬂm@m possible extra pressure inside
bubble, the bubble will burst.

B - If the radius of the bubble is smaller than or

¢
¢ radius of the hole the bubble can not

break ¢
C - Intheabove case the liquid does not \JIEII-DIE.
ofthe above, the truc statement/ s is/are,
() Only A @y (3) OnlyAand B
All A,BandC

n B runontwo parallel lines. Length of thetrain A is 100m and
each other in 15s when moving in the same direction and in 10s when

(4) Only A and C

(36) AnexpresstrainA and @Hﬂ
that of B is 150 m.
moving in the irection. The velocity of the train A is, (Kmh™)

(M 90® © 7 3) 20 4 15 (5) 4

(37) jo bgtween escape velocitics of twoplancts. A and B isgiveby _Va_ _ ,. Howmany

ratio M. of A thantheratio Mg of B? Vy
R
A Ry P
\ (1 ‘A (2) 1 B
(3) 2 4) 3
© X
M,
M,
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(41) In a space between two metal plates placed honzontally at a distance d from

cach other, a particlc of mass m, charge Q isrcleased with velocityof V inthe
horizontal direction. At what horizontal distance does the object collide withthe V u

plate 7

ud | —— ud 2m ud | —2—
(1) vQ (2) vVQ @ I (VQ - mdg)

. u,,]z:n_ wd[ =
vo-miz  ® “IVo O

\

(42) The wheatstone ridge shown in the circuit is balanced.
Consider the following statements.

A - Eventifthe R and Q resistors are exchanged
the balance does not change.

B - Evenifthe P and R resistors are exchanged the
balance does not change.

C - Emirmcpmmmrammeumsmg—o—n—
exchanged the balance does not change. C) E
ofthe above, %\
(

2) Only A and B aretrue,
(

(1) Only A istrue.
@ Only A and C arctrue. Q 4) Only B and C aretrue.
(5 AllA,Band C me

(43) Anobject having :urﬁu@ , and temperature 727 °C emits thermal radiation at a rate of SW.
Surrmmiuivity$. tis (steffan constant = 5x 10° Wm™K™)
@ 0.1 6 ) 0.15 (3) 0.20 4) 0.5 (5) |

(44) A unif B. having mass 20 kg and length 3 m is C
' t 4 and held in horizontal equilibrium by means of a
BC as shown in the figure. The maximum tension of
wire is 500 N. The maximum distance from A that a load
30 kg (W). Can be placed on AB, such that the wire does not

\ break is,

(1) 0.50m (2) 0.67m

3 1.25m @ 1.50m [w] 30°

(5) 2.0m A B
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(38) As shown in the figure the tap at the bottomn of the water tank allowed water to
flow out at a constant rate. Which of the following graphs would represents I
the variation of hydrostatic pressure (P) on the bottom with time (t) ?

P P

(N (2)

A ¢
(3) (0 5)

>t -1 > 1 > 1

~,

(39) Inwhichof'the following circuits the maximum heat is dimipa&gh the R, resistor?

2

L
(40) the following graphs that accurately represents how the maximum Kinetic energy (E) of photo

ns emitted by radiation falling on a metal surface, varies with the frequency (f) ofthe radiation ?

.l e
(1 f > ), f o f

(3)
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(45) At 20 °C, the air is saturated with water vapour in a sealed container without water. The container is
cooled 10 0 °C and then heated to 50 °C. Which of the following graphs best represents the variation
between saturated vapour pressure (P) with temprtions 6 °C,

20 6
(1) (2) 3) (4) @ O

(46) The graph in the figure shows how Lhe electric potential
(V) changes along a given axis in a given space. The graph
which shows the changed in clectric ficld (E) along the
sameaxis would be,

E

(1)

(5) 3d 44 Sd 6 X

(47) ved in the capasitors 2MF and 10 MF respectively in the given circuit is,

x10™) and 2x10°) 100

2) 9x10°) and 2x00°)

3) 4x10°) and 4.5x10")J M 00 iop?
(4) 4x10™) and 9x70”) 30V
100
(5) 9x10") and 2x10™)
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(48) In a nuclear power plant cool water at 6°C enters through a turbine cooling pipe and water at 14 °C exits
from it. If the rate at which heat from the turbine is dissipated by water is 6.72 x 10’ Jmin"' . The rate of
flow of water through pipe is, (inkg"'s)

() 2.0x10° 2 1.2x10" 3) 8.33x10™

@ 3.3x10° (5 3.0x10"

(49) Apicce of wire AB in the shape of a circle, travels through an area with a uniform magnetic figldyg
constant velocity as shown in the figure. Which of the following graphs is best represented t ﬁ' -

of the potential induced (v) at A relativeto B, withtime(t) is,
X >
X \

A

X M X X
X X X X
x X X X
>
®é

M M X A
x X X x

(4)

(50) Asmooth cone having vertex angle 2a isplaced sothat the vertex is
at ttgm. A glass ball moves on the inner surface of the cone with

clocity |0rads” in a horizontal circle having the diameter 20cm.
value of 2a would be,

() 120° @ 90° (3) 60°
\ 4) 45° (5) 20°
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