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1. In an experiment four quantities a, b, ¢ and d are
measured with percentage error 1%, 2%, 3% and 4%
respectively. Quantity P is calculated as follows :

.asbz
cd
% error in P is

(1) 14%
3 7%
Answer (1)

i 2
cd

P=

(2) 10%
(4) 4%

Sol. P=

=>%xmo 3_‘100 (—xlOO

[A— 100] (A—dXIOO]
C d

=3x1+2%x2+3+4

=3+4+3+4=14%

2. The velocity of a projectile at the initial point A is
(21: - 3}) m/s. Its velocity (in m/s) at point B is
y
B
A X
1) —2i-3j @) —2i+3j
3) 2i-3j 4) 2i+3j
Answer (3)

Sol. X component remain unchanged and Y component
reverses.

3. A stone falls freely under gravity. It covers distances
hy, h, and hy in the first 5 seconds, the next
5 seconds and the next 5 seconds respectively. The
relation between 1), I, and h; is

(1) lz1 = 2h, =3k,

2 h= e }é
5
(3) 7 h, and i1, = 3h,
4) 111 =hy =1y
Answer (2)

Sol. h,: h2 +h

1. TE waRT ¥ 9R RN o, b, c AW 4 AT (A9H)
H FHT 1%, 2%, 3% T 4% & FE BT 21 O A
Pl WA fefaias &1 F uitsfm far s #

)
ab
P= cd
A PF A ¥ @I (%) Fe Bl
1) 14% () 10%
@3) 7% @) 4%
T (1)
o
e P=
b cd
‘AP ( Ab
AP 100=3(2% 100 |+2{ 22« 100 |+
= B L a )+ Lo ) )
‘A‘+1oo) (ﬂxloo]
\_ C d /
=3%x1+2%x2+3+4
—3+4+3+4=14%
2. o wir &1 uRPIE faRg A R I (27 +3)) mis
%, A1 79 fag B W A (m/s ) 2R
o
A LA
(Y <gp=gf @) 27 +3]
@) 2i-3j @ 27 +3j
I (3)

B X ¥eF IRafdd @ar # 997 Y ueE faudT 2 #

3. UF YR AT 9 EAniF fRAr #1 98 TR T
= (5) ¥ ¥ 1, 20, 39 A 5 IFS A by
T T IAA WA 5 FS A 1,2 A FAE, A
hy, b, T 1, W R 2
(1) hy = 2h, = 3k,

@ h.1=h; hy

o

(3) h, =3h, A hy = 3h,
(4) hl = h2 = h3

I (2)

Bel: hyihyihy=1:3
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Three blocks with masses m, 2m and 3m are
connected by strings, as shown in the figure. After
an upward force F is applied on block mt, the masses
move upward at constant speed v. What is the net
force on the block of mass 2 m?

(g is the acceleration due to gravity)

FTU

(1) Zero
(2) 2mg
(3) 3mg
(4) 6 mg

Answer (1)

Sol. All blocks are moving with constant velocity so net

force on all blocks are zero.

The upper half of an inclined plane of inclination 8
is perfectly smooth while lower half is rough.
A block starting from rest at the top of the plane will
again come to rest at the bottom, 1f the coefficient «f
friction between the block and lower half of the
plane is given by

1

1) u=
( tan 6

_: “
tan 9

(3) u=2tan B

4) u=tan 6

Answer (3)

mgsin 'L = g cosBx %

2sin®
U=

cosB

=2tanb

d9 =dl (EH) F FIIH FAA: m, 2m T 3m
¥ i (F) ¥ 29 T ER IRA A G Fom
HF W FR F AR Fad 7 R, 9 eF v
foR T 0¥ FW A AR AT FA Fl 2 mEEEAA
F ®F WA 99 a1 27 (g e =R #)

(1) I3
(2) 2mg
(3) 3 mg
4) 6mg

IE (1)
¥ O =F FET 3 ¥ fade # afee ™ w3

T A F|

ol S7-T9a &1 FIT 0 21 ITEHT FIA AT HRT
g fagar 2 a1 FEen smn wRew 2@
TA-THEE & I R A F = (EF) A A
3R fraear 21 afF Tea Ry ¥ farw feafg % oar
a1, e 3, 9% J9-99Ee & 9o W) R A
FaE F I AN T e R AT & Ay
M MAT & i 9T AU T A R

I (3)

tané
5] 1 —L
) tané
(3) u=2tan®
4) pn=tanB
L/2
L/2
6

)
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0. A uniform force of (3l+]) newton acts on a particle 6. & For &1 7EA 2 kg%l < F tﬁ(?’i +J) "'Q\Z:f

of mass 2 kg. Hence the particle is displaced from FT UFANE 9 T 21 S 3T 39T ﬁl’lﬁl'( 2i + ;\)

position (21—7\) metre to position (4l+37-k)

e A (4+3j-k) Ao Ry ¥ Rl w0
2 W 99 2N o o FE 2

metre. The work done by the force on the particle 1s

(1) 97

(1) 97
(2) 6] (2) 67
(3) 137 3) 13]
@ 157 4) 157
Answer (1) St
_ ®A: F-3i+j §=7,~7 =2i +3j -2k

Sol. F=3i+] S=7, -7, =2i+3j -2k
S W=F3=6+320=9]
W=F5=6+3+0=9]
7. T affs wEa § vF 9eeq ¥ fGvRe & FRor
7. An explosion breaks a rock into three parts in a I9E A9 AT B A 213 AT U a:{ﬁ' I GHFIT

horizontal plane. Two of them go off at right angles W TN TN F TR 9 &7 TN 1k " 3R T=

to each other. The first part of mass 1 kg moves with 19 me-L ST T A AT FE@T B _i@ o e
2kg® 3R 9% Sms!F A A T Tl B AR

a speed of 12 ms™ and the second part of mas:= 2 kg

moves with 8 ms™ speed. If the third part flies otf

with 4 ms™ speed, then its mass is AR WAT 4 s &1 A A FAE A, I
F2HE B
(1) 3kg
(1) 3kg
2) 5k
@ ols @) 5kg
4) 17 kg 4) 17 kg
Answer (2) I (2)
Sol. P,+P,+F =0 ®H: P +P,+P=0

o e = .1><121:+2><8j+?3'=0

B, =—(12i +16])

P, =v12?+16% =20 kg ms™ P, =127 +16" =20 kg ms™
P,
m3=-1-3-3—=5kg m; =—2=5kg
v, 7,

(4)
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8. Arod PQ of mass M and length L is hinged at end P.
The rod is kept horizontal by a massless string tied
to point Q as shown in figure. When string is cut,
the initial angular acceleration of the rod is

£ Q
< L >
3g F
(1) 3L ) L
. 5 o
(3) T @ 37
Answer (1)
L
P 2
Sol. € N 1Q
%
L Mr’
Mg—=—-
22 3
a=28
2L

9. A small object of uniform density rolls up a curved
surface with an initial velocity #’, It reaches up to a
maximum height of E with respect to the initial
position. The object is
(1) Ring (2) Solid sphere
(3) Hollow sphere (4) Disc

Answer (4)

8. UF DT PQF THAH M 3R T a%E L7
7z 3T PRig W s &1 7€ ®1 Fog % femm ™@
IR, BT & B QW &I @ -Mq v
T dfas T8 wEE #) gl 3@ W& F Fe T
WM A1, DT F IRNE FE =0T BT

P Q
< L >
- o
@ 57 @ 7
2g 2
(3) B @ 3
IJH (1)
P L/2
. . 1Q
'
, Mg
L M
Meo=73¢
38
= 0.=?L

9. f&d =W ug 1 9 TFEAA 7| FF AT 9%
THAA W IRWE 9 0¥ FW A AR qeFal 2
37

T S T R A s S
Tl B 9E 9] ® O
(1) far (@) (2) 3™ raw
(3) @rEaT ar (4) femm
IR (@)

(6)
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10. A body of mass 'm' taken from the earth's surface to
the height equal to twice the radius (R) of the earth.
The change in potential energy of body will be
(1) mg2R
2 2 R
—m
@ 3 &
(3) 3mgR
1
4) —mgR
() 3 8
Answer (2)
' mgRit  mgR2R  2mgR
ALI = = —
Sl R+h 3R 3
11. Infinite number of bodies, each of mass 2 kg are
situated on x-axis at distance 1m, 2m, 4 m, Sm, .....
respectively, from the origin. The resulting
gravitational potential due to this system at the
origin will be
8
1) -G 2) —G
(1) @ -3
4
@) =56 4) 4G
Answer (4)

= —2G|i1'r—+i1+ L s ]
2=
- 26 : =46
1t ‘5]

12. The following four wires are made of the same
material. Which of these will have the largest
extension when the same tension is applied?

(1) Length = 50 cm, diameter = 0.5 mm
(2) Length = 100 em, diameter = 1 mm
(3) Length = 200 cm, diameter = 2 mm
(4) Length = 300 cm, diameter = 3 mm
Answer (1)
Sol. AL= EL

o is maximum for option (1).

AY

10. 'm' M FI TF a5 H PA F w92 (TB) b,
I s (R)F 3 I FAE 9F o J@ A= 2

T @i fufas e ¥ uRasq 2
2
(1) mg2R (2) Eng
1
(3) 3mgR (4) gng
T (2)
e ' AU = mgRh mgR2R  2mgR

R+i 3R 3
11. 394 9@ F TGl § TAF F 279 2kg B A
T «-FT W, YA g F FI 1m, 2m, 4 m,

Sm, ..., 20 W g ¥ = FFw & FR0, 3@ &
W YROIET e fava e
8
A —G
1) -G @)=
4
@ —3C 4) 4G
IR (@)
B V=—26T1+l+l+i ........ :|
|1 2”4
= —P_Gl'1+l+_l’-+ I~ }
| %" 2 “92 “ 98
T B B

12. fifa 9R 9R U&F # et 9 a9 #) gz e W
THE F99 AT A A, fFe e sfus TR
Y
(1) 9% &1 =g = 50 cm,

9% &1 =A™ =0.5 mm,
(2) AR & @w&E = 100 cm,
AR F AW =1 mm,
(3) AR & Fw&rE = 200 cm,
9”& &=E =2 mm,
(4) AR =1 Fw&rE = 300 cm,
dR &1 &A™ =3 mm,
I (1)
FL

B AL-— faF7 (1 F fw L afergam 21
AY A

(6)
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13. The wettability of a surface by a liquid depends | 13. T 998 (I=5) = & 29 9 fier 2 T AR

primarily on FAE
(1) Viscosity (1) ||HEAT W)
(2) Surface tension (2) I FE R

(3) Density (3) G |

(4) Angle of contact between the surface and the

(4) Y5 T41 79 F A WA AT |

liquid
Answer (4) @
14. The molar specific heats of an ideal gas at constant 14, feoR 2 o R S W St A A e
pressure and volume are denoted by C, and C_ fafree 7w 1 C Cv% RfFe faar S
C :
_ A 2| oz v=—L3iR RudfEE W FEaw 2 4, C
respectively. If ¥ =C—and R is the universal gas C, H
. TR ¥
constant, then C_ is equal to
1 ) ( ) -l__.:‘.
+) 1
(1) 1—y 1—v
R
@ =2 @
(y-1) fy-1)
(y-1)
3) -1
R 8 i £
(3) R
4) ¥R
4 ¥R
Answer (2)
I (2)
: R
SOI. Cv - :/_1 m: C:, = Rl
;

15. A piece of iron is heated in a flame. It first becomes | 15 R F v e & T A (FoRT) W TR fepam ST

dull red then becomes reddish yellow and finally 2| g% TEY =oT A, T @ e 3R 3T % 59T
turns to white hot. The correct explanation for the I B AT 1 T YT T A A a

above observation is possible by using

(1) Stefan's Law (1) % & Ao 9

() 99 F faeme Ao 3

(2) Wien's displacement Law

(3) Kirchoff's Law @) foreers % fam &

(1), Nowton's Taw of cosling (4) A F fae &
Answer (2) I (2)
Sol. 2, T = constant ¥ A T=Faq

@
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16. A gas is taken through thecycle A 5B —=C—= A, | 16 usF 719 71 =3 (alﬁ'{a) ¥ IOy W IR A= B

as shown. What is the net work done by the gas? - C— A TEFH 9% A TR A6 21 A, i
P(10° Pa) forar mam 7w #
| P(10° Pa) A
6 B i
54 74
i 6 B
34 54
2 - C 4t )
1+ 3d
0 ————+ > 17(107° m®) it - C
R N = |
(1) 2000 ] (2) 1000 J 0+ . + -:1 + o t é > V(107 m?)
(3) Zero (4) -2000 J (1) 20007J (2) 1000 J
Answer (2) (3) I (4) - 20007
Sol. W = Area enclosed in P-V curve IW Q)
=%x5x10'3x4x105 T W =P-VTEH ¥ TRaE FEa%
=10 x 10% =%x3x10'3x4x105
= 1000 J )
=10 x 107
17. During an adiabatic process, the pressure of a gas 106007

is found to be proportional to the cube of its

By 17. T8 TS0 T W U 1@ 1 2E a9 & 0
temperature. The ratio of —Z for the gas is :

e

() & T T 2, A e

4
M 3 F T #:
@) 2 4
— 3 2
- (1) 3 2 2
@ =
2 5 B 4 2
5 (3) 3 4) 3
4) 5
- IR (@)
Answer (4)
T P T3
Sol. P'x T°,
PV =nRT
PV =nRT
3 POC T3
P T°
s P (PV)
P (PV)’ (
P23 = constant Fys
3 T
PV2 =constant PV2 =fAgq
5 X
i 3 Y =%

@)
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18. In the given (V - T) diagram, what is the relation
between pressures P| and P,?

A

1%

P,
Pl
9,
6,
¥ T
(1) P,=P,
(2 P,>P,
@) P, <P,
(4) Cannot be predicted
Answer (3)
Sol. Slope of the graph o« —————.
Pressure

19. The amount of heat energy required to raise the
temperature of 1 g of Helium at NTP, from T K to

TKis

1) gNal‘s(Tz—Tﬂ @ SNK(L-T)
3 I

3) 1NakB(T2-T1) 4) ZNakBLf]

Answer (1)

¢
Sol. Q = THRAT
3
A kgN, AT
2 4
3 3
= —NakB (T- _Tl )= —NakB (T'p -Tl)
8 = 8 =
20. A wave travelling in the +ve x-direction having

displacement along y-direction as 1 m, wavelength

; L
21 m and frequency of = Hz is represented by
!

(1) y=sin(x - 2¢) (2) y = sin(2mx - 2mt)

(3) y = sin(10mx - 20mt) (4) y = sin(2mx + 27t)
Answer (1)

Sol. y = a sin(kx - wt)

[ 2

sintz—gx—an

|

)8

sin (x — 2{)

1S, I W (V- T) JE ¥H, I P, T4 P, & a1 R
waler 27

(1) P,=P,
) P,>P,
3) P,<P,
(4) e =80 fean s |
I (3)

A
BA: WE Fl A o« —
IH

19. AFE 99 9 2T R 1 g Efomw &1 99 T, FfeaT
T, & 9% 92 & v aaws el e &

=

(1) %Nn’?B(Tz‘TH (2) ;;NakB(TZ_Tl)
3 3 ‘ I/TZ »\’

@ Nkl -T) (4) INs}‘BLT_lj

I (1)
! f

Td: Q=7;1RAT
E><i><k3N,,AT
2 4

NnkB (Tl _Tl ) =§Nzk5 (Tz - TJ. )

oo|-_“‘

20. oATE (+ve) xfamm ¥ == gE fEE a@r @
yfam ¥ famrE 1 m, FEeE 2 mm @ 9T 9 E

e THz 31 W Fe & fo W A

(1) y=-sin(x -2t (2) y = sin(2mx - 27t)

(3) v = sin(10mx - 20mt) (4) y = sin(2mx + 2mt)
I (1)
¥ v = asin(ky - oi)
4 2n

sin[—x - 2nx1t—l
T T |

sin (x - 21)

©)
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