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PHYSICS
Category -1 (Q. 1 to 30)
(Carry 1 mark each. Only one option is correct. Negative mark -%)
1. The velocity-time graph for a body of mass 10kg is shown in the figure. Work done

on the body in the first two seconds of motion is
10kg ©F 317 @b TR Sfer3s->Tm @bl Twg Bafbs st | 29w 1] o

TR Toia oI sifde = A

v(mis)
50 m/s—> N
N
\
N
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©0) e
10s
(A) -93007 | (B) 12000 J
(D) —126007J

@ —4500J

2. For a domestic AC supply of 220 V at 50 cycles per sec, the potential difference between the
terminals of a two-pin electric outlet in a room is given by

oo At 4. WWWWW
%ﬂmwﬁm M T3

@) v = 22012 Cos (100 () V() =220 Sin(50)

(©) V(t) = 220 Cos(1007t)

M) V() =220 2 Cos(50t)
[=] s (=]

3. A radioactive nucleus decays as follows:
[=]

|

x-2x,-B>x,- %5 X;-1rX,
If the mass number and atomic number of ‘X, are 172 and 69 respectively, then the atomic number

and mass number of ‘X’ are

a7 oot FoRme afRees Rebe = s
x-2x,-5 X, -5 X;-Dr X,
i X, a7 CPRAT @ AFALLIF T I 172 4K 69 T, OREA X AR et @
STRUI A
72, 180 (B) 69,170

(©) 68,172 ) 70,172
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R reaums (4

4. A single slit diffrace;
tion pattern is gbta; :
replaced by blue light then Fined using a beam of red light, I red light s

R G @l Ry oy
. T st
ﬁtﬁmmaﬁ;mw@?‘%ﬂﬁ%ﬁwmmﬁmw

d of cross secti 2
where ; onal area g, i
* 18 the distance from ope end of the rod. The ositi : andlength Lis p "90}:2—.
(x=0)is Position of its centre of mass from one end
G T orerfe
ey
G o 2 o Lg% et m$ah4ﬁma"%ﬁﬁ(x=0)m‘x’
Po 2 {Eﬁ(ﬁ?{ﬂl@ﬁ‘{(x=0) mwmm__ e
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PC-2025 (5) E

@Consider a particle of mass 1 gm and charge 1.0 Coulomb is at rest. Now the particle is subjected
to an electric field E(t)=E, sinot in the x-direction, where Ey =2 Newton/Coulomb and
o = 1000 rad/sec. The maximum speed attained by the particle is

1.0WWWWWWW1gm%mmmwm@ﬁsﬁgmmﬁ
E(t)=E, sinot , A Ey =2 Newton/Coulomb €= o = 1000 rad/sec | I8 5 e T

2 m/sec (B) 4 m/sec

(C) 6 m/sec (D) 8 m/sec E]%E
u;
=21

@Thc minimum force required to start pushing a body up a rough (having co-efficient of friction )
inclined planeis F; while the minimum force needed to prevent t from sliding is F, .Ifthe inclined
plane makes an angle 6 with the horizontal such that tan@ = 2y, then the ratio F,/F, is

G2l TG IR G IELS TAT GOTS (I F, I 2T T0S T | SR €% 3% IGE ToeH
TARE I (TS F, I91 215 300 20 | TR NS0T 0% 387 T ol T G Toeats SRE
M B (I AT, OR F, R F, T TGS (F, /F, ) T (tan = 2 27G),

A) 4 ® 1

©) 2 @) 3

@ Acceleration-timé\(d ~ ¢) graph of a body is shown in the figura. Corresponding velocity-time
(v-1) graph is o

G TG G-I (a — 1) mﬁﬁﬁmﬁmzﬁi RN (v - 1) R 2=

a

]
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and a load of 10 kg hangs from th
longitudinal strain in the wire will

- : e 3 I T4 24w 10 kg-'sIG'I?r@nEnm
: ™ I 2m/5? T3t Bt e Bt i WWWIW
ST @ =10m/s2 R Y = 2.0 x 10" N/m2) ’ . %"HWM
[T 1
2m/sec?

[10kg]

=S |
(A) 4x 101

(C) 8x 106 3107

D) 2x10-6

ator moving up with an
; accelerat
be (g e 10 1oz Cross SCCtlﬂllOfthCWireiszc 20n2mfs2
g m/s?and Y = 2,0 x 1! N/m?) % then the

121 ﬂﬁ'@tﬂc{ﬁqﬂW)wwm'm%Wﬂm
W%@ﬂwammwﬂ%@m;mﬁmm%mmm

Ny dﬁﬁ@mmmmm
(&) 2 b o

h-4 -l'_;-:-_rl-

h-4
© 12 | t+t

h+t ®) 2(,-1,)

oo
mgﬁ

ngth, AVis

12, A quantity X is giy | AF whe
given by g,L i ittivi
Y € , Wh resﬁlsthcpcrmlmwtyofﬁeespace,Listhcle

a potential di is a time i
potential difference and A¢ is i time interval. The dimension of X is same as that of

T AR X ar
e == = Sol— W8Tl QA €0 21 0 TG0 Seecorge), L 21 0,

AV fReg m@,axmmwnwmxzﬂ
iy mak
(A) CI::lslance (B) $marge
(C) Aoltage Current
1 Sftesry
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13. A diode is connected in paralle] with :

current ()—voltage (V) characteristic is

R
—AAWWA——
e
'LI
v -
=
I I,

Ia 14

© >V (D) >V

14. The minimum wavelength of Lyman series lines is P, then the maximum wavelength of these lines

is
PR iz e SREY SIS P 0#, U i STRUG T
Gz -, ®) 2P

3
© 28 (D)

3

hﬂ&@a**..&@agaaaaau&lu&&a@auana&a@na**@aa**.
of=i0]

= A 12
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15. An electron in Hydrogen atom jumps from the second Bohr orbit to the ground state
difference between the energies of the two states is radiated in the form of 3 photon Thisand the
strikes a material. If the work function of the material is4-2 eV, then the stopping potentia] » (ggotnn

ergy

of electron in n-th orbit = - -I—%@eV)
n

@i e e = aiwﬁaﬁmﬁwwmmﬁwﬁwﬁ-m&zevﬁ e
T8 RSt (stopping potential) T 273 (*n’-o% FHEAR TR =S =-LS.p) ,

A) 2V

@ ®) 4V EEE

©-6v ®) 8V _ miy
OF%

16. Six vectors 4,5,¢,d,€ and f have the magnitudes and directions indicated in
the figure. Which of the following statements is true?
Ve - X
w @,6,6,d,6 &R 7 R=h (S T @ T ot w1 e | FfiRe com R s

= > — =

a - c

b
d i
T

—_ — e — —
(A b+e=f ®B) b+c=f
©) d+e=f @) d+e=7

17. A ball falls from a height 4 upon a fixed horizontal floor. The co-efficient of restitution for the
collision between the ball and the floor is ‘e’. The total distance covered by the ball before coming

to rest is [neglect the air resistance]
T < K T (o PR ST (IR B0 o1 | G %, S0P O RS el e’ T, T

A ALY T Y o FAE [T I S FC]

.1-e2 l+cz2
Ay —=_3 @) 5
1+¢* ~ 1-¢*
1-2¢ 1426
© —=-h ©) —=h
l1+e 1-e
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18. Mamlfiztctun:1 rs supply azenerdiodewithzenervoltagc V,=5'6V and maximum power dissipation

Py max™= 4 — W . This zener diode is used in the following circuit. Calculate the minimum value of the

resistance R, in the circuit so that the zeper diode will not burn when the input voltage is
Via=10V.

WWWW%WWWV = 56 V @3 T WS WolH

(maximum power dissipation) P, .., = *W e | I3 o el sibesAs (B o) e
< TR 2D (ST V= 10V A, T TS @ (R,) TS wAloiTS 2L

O CEIR SIS =[T8 =1 e (=] =]
Rs mA = 3

e
i +
Vin = 10V 7z /ZS, 9}') Vv,
98-56 Q B) 17052 Q
(©) 30621 Q D) 41237 Q

(=] i [=]

[=]
19. Aforce F =ai+ b}‘ +ck is acting on abody of mass m. The body was initially at rest at the origin.
The co-ordinates of the body after time ‘" will be

G m SagE G ©AF F = —ai+bj+ck Sif T 29 %= | W 2 S I TR
mwaﬁcsmm ¢ T A TGO LAEF I

G . (R
2 at- bt° ct
4 e e
@ aZtm l:m ;m = 2m m 2m
3 2 2
at bt ct
oy 48, B ot © o2 m
m’ 2m’ 2m

cURVVDDOROVITOTRIRRD DD N
%
(=] .
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a prism. The prism ang]e is IS angle of incidence i for i
Al
mwﬁfﬂmmﬁ(m—w@w M (i) mﬁaﬁm;m'% ghtmh“‘%g
| Ry
oA % T

30°\

15°
(A) 30°
(C) 60°

8
® !
&

21.- ’(I:\ivso tl;:har'g':l:s +.qtanch -q ;r; placed at points A and B res ively which are at a distance 21, aper.
€ mid point ot A.and B. The workdone in moving a charee + ici
a0 il tho iy CBD () g ge + 0 along the semicircle CSD (W)

+q R ~ g S 6 2L H70% T D R A @ B (@ RS 1 4 6 B4q W 1 e a0
 CSD 7% 8 WWCBD FR T @S 210 3300 T3 WITH (W) & (7))

(W,) R (W48 T TR 5
.
+q -4 B
A C B D
ke 2L A
S — L—e— L—
01 g -
6ney L’ 6ne) L @) dneg L ameol
© re, L'lzme, L dney L
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22, Whi ch logic gate is rcpr_esenteq by the following combinations of logic gates?
- Sy 3 e AT el R @ ¥ b @RIeT 20a?

Ao Dc—
:DO—OY
Bo Dc o
(A) NAND (®) AND %
(C) XOR (D) OR [=]:

i Nins: ioacti jal as a function of time () is
. The number of undecayed nuclei N in a sample of radioactive materi 1 funct
z shown in the figure. Which of the following graphs correctly show the relationship between N and

the activity ‘A’?
3T CoETRR AL O AR FRATA (N) SCE () e ARRETT o Gritcr |
mﬂiﬁwmﬁmm(m@c@am@t(AmMWﬁzﬁW?

N A

5 N| El'%lil
[=];
//' ®)
> A
> A
N-ﬂ N'n
©) D)

e BORRROODDBONKDD D NN
kXxBooxnaopoROORORODRES
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@For an ideal gas, a cyclic process ABCA as shown in P-T dj
agram’ Whe]] pmsented .
Py

would be
WWWWF@ABCAE‘@WP T xR p Plot,.
& =V (TS Topgpopsy
s A
4P C ; afsL
F - —T 5
B- T B
: ) A B
A
4) @®)
@ v 4
— v
il
| »
B A - "
©| ] o | =]
C,V Cy

@ The resistance R= ¥ where V =(25+0.4) Voltand I=(2003) Ampere. The percentage exror
in ‘R’ is
g R=YI- G V= (25£0.4) COF5 @ 1=(200+3) WP | R<G7 HowA1 &0

(A) 1.5% (B) 1.6%
©) 3.1% D) 0.1%

- o
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A particle of charge ‘q,’ and mass ‘m’ moves in a circular orbit of radius ‘7’ with angular speed ‘o’
The ratio of the magnitude of its magnetic moment to that of it angular momentum depends on

3 TEF TOPH TR ‘o’ (AR ol et ot | 2209 Wt g @2 7 “m’ | TR
P 7" | BT T & G SRoaT o P Btk

(A) oand (@R g ® o qad @ m

(©) g20d (SR m ‘ (D) @and (4R) m |
;v Of=i0

(=]

The de-Broglie wavelength of a moving bus with speed v is A. Some passengers left the bus at a
stoppage. Now when the bus moves with twice of its initial speed, its kinetic energy is found to be
twice of its initial value. What is the de-Broglie wavelength of the bus now?

G v ST BeTI T -2 ifer wamend A | old I P (/T g T e (51T | o1 IO
o OF A OF @91 AT @i Red T o s e W fred z11 IR

Ro-aoffer STRE 94 FO 2

x (B) 2A

A A

@\The variation of displacement with time of a sitﬁplc‘hannonié motién (SHM) for a particle of mass
m is represented by ¥ = ZSm(m + ¢) cm. The maximum acceleration of the particle is
I AIETSIS ol (SHM), m &3 RS b Ige i 7 - - R T X = 2sm( +¢)ch
B R R SI LA LTS

(A) 5 enlsec” ® Er'n' cm/sec®
: 2
n 2
© zﬁ cm/sec? @ == U
m

CRRREEORRRDDDTOORRD DO Rk

&
EEE

¥kxpooxkoooooooaoed
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29, What are the charges stored in the 1 uF and 2 uF capacitors in the circyit as shown ;
the current (I) become steady? Wi in figyp, ey

ezl (1)-3 e foog 2o 3Aie 1uF @ 2@%3@1%%“%%
g [

]
—

T

@

AAAA
yyw

i g

E

y r——
[ 247\ oFo
[x]
Tev |
(A) 8 uC and (€3%) 4 uC 4 1C and (%) 8 uC
(C) 3 pCand (93R) 6 uC (D) 6 pC and () 3 uC

30. Three different liquids are filled in a U-tube as shown in figure. Their densities are Py P, and p,
respectively. From the figure we may conclude that

o et il U~ 1T o o o e i o Wi | werefom e 22T p,, p, R |

o SpiiE Riwe c@ia e
. e
EJ%

%)

TN NATAY]

() Ps=4(p,-p,)

@ P3=2(p, -p,)

" TRV . . ..rﬂﬁ&***
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Category -2 (Q. 31 to 35)
(Carry 2 marks each. Only one option is correct. Negative mark: -¥2)

A piece of granite floats at the interface of mercury and water contained in a beaker as in figure.
if the densities of granite, water and mercury are p, p, and p, respectively, the ratio of the volume
of granite in water to the volume of granite in mercury is

G e R A ST @ W WP 4 TR RS SR T IR, T R AR T
T p, P, IR p, T, I & TR AR AFIREGA SIS 8 A GLI A ARG SO
eAS TR

3l

f the lam
32. 10% photons of wavelength 660 nm are emitted per second from a lamp. The wattage O p

is (Planck’s constant = 6.6 X 10734 Js) e
a3 ﬁ%m@@ﬁmmtﬁm 102 % coitn Rsfe w1 feha

(201Ea 63T = 6.6 X 1074 Js) i
0W ®) 60W
c 100 W (D) 500W OkEir.a
iqui i er vessel is C and when
i ansion of a liquid, when heat_cd in a copp . bt
= ;Il'heteag Parsﬁil\te?::nggt; flgipis linear coefficient of expansion of copper, then linear coefficien
eated in :
of expansion of silver is

G S mmwmmwm@'mqawm C R G FIR #AIC O A S IOFE

e oA odlrE I A =, oiEEE FAE o opiae edlE F

C+34A-S
ay E=552 :
’ C+8+34
+
| ~C ) P
© Ei}g__.- 3

e
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34. The equation of a stationary wave along a stretched string is given by

y= Ssin?cosm .

y=Ssin-?cos40m'

R oo e @

(A) 1.5¢m

) Gcm ®ch
(D) 14 cm

T L e St o et oy i
s

AR
AR
(A) ,
_ )
E%E
[x]
— 0
AR —> 0
AR
©)
(D)
'--.--___
__be
> 0
¥*%ﬁ&au._
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RO
(Carry 2 marks each. Only 4 l ! or more options are Porrect. No negative marks.)

Vv ,V_ denotes
Let V Vimss Vo the mean speed, root mean Square speed and most probable speed of the

molecules each of mass m in an ideal monoatomic gas at absolute temperature 7 Kelvin. Which
statement(s) is/are correct?

(A) No molecules can have speed greater than JEVW ;

@) No molecules can have speed less than % ) (=155 (=]
© Vp,<V<V, ]

. 3
(D) Average kinetic energy of a molecule is Zmsz .

e G ATIARES ST V, Vs, V, 2T TG ST, ToT NG9, 7R T@I0-371 6%
TICTT St T @Feen R 6 G- aMRFB ST o3 m 3@, Mo Imeler s @R/ el
wAfow?

(A) GO SR SISt V2V, (IF RE @ A

v,
(B) I S stferet %5 (TS 33 20O A |
@ V, <V<Vims

3
@) w7 s s S,

%

[=]

37. Let the binding energy per nucleon of nucleus is denoted by ‘Ep,’ and radius of the nucleus is
denoted by 7. If mass number of nuclei A and B are 64 and 125 respectively, then

aﬁﬁ@a?mw%Equﬁ%ﬁmmWrmqﬁ@meAmaﬁﬁm
Qi SRY! TAFE 64 @R 125, Rl s=ifafm Ty @D/ @Ref Tiwe _

7y <73 ®B) ry>rg

(©) Ewma > Eoms ©) Epa <Eps

P*#ﬁ@ﬁ**&&@@&@@&ﬂ&&ﬁﬁ&I&@%éﬁ&&a@%@&@**ﬁ@&**a
Of=i0

ral
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38. A wave disturbance in a medium is described by y(x,t)=0.02 cos[ 50mz +1;-J cos (10mx) w,
ere

x, y are in meters and ¢ is in second. Which statement(s) is/are correct?

(a)) A node occurs at x = 015 m.
An antinode occurs at x = 0-3 m.

(C) The speed of the wave is 4 m/sec.
@ The wavelength of the wave is 0-2 m. E5E
[x]

G GO AR DIASTE b AP QI ST A=A y(x,t)=0.02cos[50m +-;-] cos(10mx)
R x, y-6F 3% TRBIT R 147 T G | T4 IO T0T (/e Fowe

(A) OIS NP (G (T AW x = 0-15m |

(B) SAHS T SIFBCAG (741 T x = 0-3 ml

(C) ©AA o9 4 m/sec |
(D) arwE eaAind 02 ml

ofsijd
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39, Ifthe dimensions of lengthare expressed as G*CK’, wh:?de, f‘h a:;d hare the universal g1d
constant, speed of light and Planck’s constant respectively, S
TR oG A GC K st e TN, I G C R B AT AL T Ll

- SR ol R 21T 43, IR L
@) x=%,y=% _x=5,z=?:-
©) )’=%,z=—§- @ y=—%,z=§
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40, TWO spheres S, and S, of masses m, and m, respectively collide with each other. Initially S is at rest

and S, is moving with velocity v along x-axis. After collision S, has a velomty ” ina direction
pcrpcndlcular to the original direction. The sphere S, moves after collision

; J5
with a velocity of magnitude ﬂv.?

(B) witha velocity in the direction 6 =tan™ [_%} to the x-axis.

@ with a velocity whose direction makes an angle 0 with the x-axis such that

o L) or 0=tant L]
¢ =tan [-2—]01'9 tan[2

(D) with a velocity of magnitude ?m—z-v\E .
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1
(B) x-S FACACE ST 9=tan"1[—-—] @M I
‘ I I |
(C)xwmﬂwsﬁ@ﬁe =tan" (2} g 6 =tan" ( ZJ

oE 12
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