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Candidates are required to give their answers in
their own words as far as practicable.
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Figures in the margin indicate full marks.
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THT 4o :‘Hf-ﬁ'ﬁ"j 21

XS-PHY-{Comp.)-S 47

Science

General Instructions :

QAT 7297 :

Group-A has 15 objective type questions
of 1 mark each.

WUe- 1 15 SRS U €, TE H A 1 3 €
Group-B has 8 questions, each of 2 marks.
@ue-a 4 8 W¥F &, UhH H AF 2 30F &
Group-Chas 8 questlons each of 3 marks.

@Ue-q H 8 UV &, WIF F O 3 3F g |
Group-D has 3 questlons each of 5 marks.
maﬁsu‘ﬁa Ui = B 5 305 B

Group - A
g ug - A
1. Choose the correct answer : 1 x15=15
e IW ? :
(i Dimensions of coefficient of viscosity is
(@ MLT (b) ML'T
() MLT d) MLT
(@ MLT (b) ML'T
(0 M7'LT d) MLt
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Angle between vectors a =3 ?+ 3}— 3;;

AA

g A
and b =2i+ j+3k is

(a}] O° (b) 60°
\’Lel agpe® (d] 1.20“

e - A A A

WS @ =30+ 3 j-3k T

—> A AL N

b=2i+ j+3k & 99 & F01 &

(a) 0° (b) 60°

(c) 90° (d) 120°.

(iii) A body having initial velocity zero is

moving with uniform acceleration of
8 m s 2. The distance travelled by it in
the Sth second is

(a) 36m (b) 40m
\[9’ 100 m (d) 8 m.
TE g URINE A YF T HEET w0
8 m s-2 & Td w1 M & 5 F Jehs H

(a) 36 m (b) 40 m
() 100 m (d) & m.
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(iv) Force acting on a body of mass

2 kg moving with an acceleration of
O-Sms2is

(@ 2N (b) 15N

el 1N (d) 05 N.
ngmméraﬂo-Sms—?%W@
TMAEE 81 3% W & a1 §6 §

(a) 2N (b) 1-:5N

(c) 1IN (d) OS5 N.

Rolling friction is

(a8}~ less than sliding {riction

(b) more than sliding friction
(c) equal to sliding friction

(d) none of these.
Alefeh 907 81T €
(@) QU OYUT § HH
(b) Ul YT § 3ifue
(c) U TYUT & T
(d) 9 T = 5
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(vi)

(vii)
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In elastic collision
(@) onlv momentum is conserved

(b) only kinetic energy is conversed
J/C}/ both  momentum and Kinetic
energy are conserved
(d) neither momentum nor Kinetic
energy is conserved.
(a) FFA duT HEA AR
(b) o e FF w e A B
(c) Fem Juy EA T F 2 G EA §
(d) = e g TR e E]IEd
&A@
g] unit of moment of inertia 1s
(a) kgm (b) kg m?
. _ _ ' ,
(c) kgm' Jddf” kg me.
- ] IREED =
sTged ATV &1 SI HEAD @ ;
(@) kgm (b) kem R
(© kgm’ () kg m=

(viii) The escape velocity ( V) and orbital

velocity ( V,) are related as

\-(3,{ Vu = ﬁ‘i’:, {b) UQ = QVE
) V.= ﬁvu @ V,=2%
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T AT (V) a1 HEE S (V) |
@ V,=v2V,  (b)
() V. =v2V, (d)

V =2V

0 e

vV =2V .
e o

(ix) Coefficient of linear expansion (o) and

coefficient of volume expansion (y) of a
solid are related as

@ v=30 (o)
(c) v=2« ()

a = 3y

L =7.

frdl 39 e & TEE YR O (o) O
TR HFAA FER TOE (v) §, T

(@) y=3a (b)
(© v=2 (@

The efficiency of an ideal heat engine

o = 3y

o=7.

working between the temperatures
T, and T,(T| > T,) is
T, T,
a) 1-— (b) 1-+=
T. T,
) 1+=2 d) ==.
() T T

6/ 16



47

XS-PHY-(Comp.)-8
Science

T, @ T,(T, > T,) 919 % & &1 & arer

A I 57 Tl @e 3

T T
(@) 1-—- by 1--2
T, (b) T
T T
(c) 1+ ——Tz (d) =,

I 1
(x1) For adiabatic process, the relation
between pressure ( P) and volume (V)
of an ideal gas is

Jal PV = constant
(b) PV' = constant

(c) g— = constant

(d) PV™' = constant.
TEIT WhA H, ARV G % 3@ (P) wd
T (V) F S ey g g

(a) PV = Hadis
(b) PV = Fadis
(c) 5 - frrdies

(d) PV = fqaais
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(xii) Value of universal gas constant ( R) is
Jf 831 J mol-! K-
(b) 625 J mol-! K-1
(c) 667 J mol-! K-!
(d) 345 J mol-! K-!.
Tt W HEdE (R ) w1 9H & 8
(a) 831J mol! K-!

(b) 625 J mol!
(¢} 667 J mol-!
(d) 345 J mol!

(x111) For diatomic gases —~ is

)
[~ wlut

}\'l
KE
K-1,
C,)
: ]
b=
L F
dy <.
dy <
ESE
c,
9
b) 3
7
(d) z-
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(x1v) If wavelength

nodes is

(ay 2 P

N (b) 5

(c) = S
/ (d) T

gk dOH . & A1 21 SR el & a9
Eﬁf@ &rel &

af 20 -~
Jff’f / (b) 5
(c) ~ (d) =.

(xv) If the length of a sonometer wire is
increased then its frequency
,@)/increases (b) decreases
(c) remains same (d) none of these.

R F AR B o e ¥ 39H! dgid
(a) Faa e (b) w2t &
(c) @ &l (d) T | FiE A
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Group - B

gug - o

Answer the following questions : 2x8=16

T ool o I T

&/ What is the principle of dimensional
homogeneity ? Mention two limitations of
dimensional analysis. 1 +3+3
feoriry gooTEaT &1 fagia @91 g 7 Tada foversor
FI & WEESared 1 oo |

3. Calculate the recoil velocity of a 4 kg gun
which shoots a 0:05 kg bullet with a speed

of 280 m s1. 2
4 kg FHNE F UH §g §RT 005 kg P TP
et gr e §1 g el @i 9 280 m s @ A
&g ST ATARIE T FId ST |

4. Distinguish between conservative _and
non-conservative forces. :
TEl wel ITRed well o afay v i |
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Define angular momentum. State the law of

conservation of angular momentum. 1 + 1
S e & afeivg & wivia @@ @ &
fogia =i ford |

State and explan
gravitation.

law of
I +1

the universal

eI % WEEE RS W FYA ford 3
THT |
If radius of the earth is 64 x10° m, find the

value of escape velocity from the surface of
the earth. 2

afz geAt #1 BT 64 x106 m @, T JAl H HE
3 ToEA AT S HH e |

Distinguish ~ between streamline  and
turbulent flow. 2
yRR@Eg UE faeed YaE H 3R T |
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9. Two wires of same material and same length

have diameter in the ratio of 1 : 2. If a load
produces an extension of 8 mm in first wire
then find extension in second wire by the
same load. 2

N -
Al = AMHD bl

Group - C
Hug -9
Answer the following questions : 3x8=24
ey e & 3RS
10. Define dot product of two vectors.

- A A A —> A A A
'If a=2i+3j+5k and b=7i+8j-6k

1+ 2
A wRel & afew Ewer @ Ry 31 AR
N AN A A :

a=21+3j+5k @ b=7i+8j-6k @ @

> 2> o5 o
then find (a+ b).(a-b).

(a+Db).(a-b) =1 mr Frevret |
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11.

12.

13.

14.

15.
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Why does a cyclist lean to one side while

going on a curved path ? Explain. 3
IHTT W IATT AT WRfhel FaAR UF R a4
FHaT € 2 THARY |

State the laws of limiting friction. Mention
two ways to reduce friction. 2+3+3
dia =91 & fant it ford | e B w7 A B
Tt fafuat =1 3eerg +L

State and prove work-energy theorem. 1 + 2
FTH-Z5 T Y o we 38 Feamud | |
Define centre of mass of a system of

particles. Find the expression for the centre

of mass of a uniform semicircular wire.
1+2

Eﬁ%@ﬁ—qqma;awﬁaﬁwﬁwél
ﬁwa@@ﬁuaﬂ$qwuw % H T

SeTe W B
Establish a relation between two molar heat
capacities of an ideal gas. 3

wmﬂaaﬁ?waﬁWmmﬁmﬁ%
ey T it
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16. Calculate root-mean-squarce speed of the

molecules of hydrogen at  normal
temperature and pressure. Given, density
of hydrogen is 009 kg m 3 and normal
pressure is 1'01 x 10° Pa. 3

g AN Ud g W EREEA U
- e ] TR S| BRI A A
0-09 kg m-3 d41 G & 1:01 » 105 Pa &

Show that the frequencies of first three

harmonics of an open organ pipe are in the
ratio 1 : 2 : 3. 3

@ @ A Ae @ wen & gAedl B
mﬁmwmlz’%%ﬁ%.
Group - D
e -
5x3=15

ICio e i ol

18. Define relative velocity. Derive expression

for the relative velocity of body A Wi.th

respect to another body B moving M
different directions. 1+4
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19.
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OR / 34y

[?f:rive expressions for the maximum height
tlmf.? of flight and horizontal range of a body
projected at an angle with the horizontal,

. 2+ 135+ 14
TSt | FO FIVT T TEIT aw] % forw sfuean
SO, 3ITF FA qA GfdT W F fou e
T Y |

Define surface tension. Derive expression

for the rise of a liquid in a capillary tube of
uniform diameter. 1+4

g oE ARG H | T FHEY A el
Fyet § 9 gT ¥9 B SUR & foq Feih

Cdl

OR / A44Al
State and prove Bernoulli's theorem for a
i 1
liquid in streamline flow. 13 + 33

@W%Wm%%ﬂaﬁﬁ%mm
Fu o we weford &
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20. What is simple harmonic motion ? Derive

expressions for the velocity, acceleration
and time period of a particle executing
. . . 5 T, i

simple harmonic moton. I =13+ 13+ 1

. ’ [ b . e . ~ "
i Hida Tid =41 & /7 &40 Z=idde i =ddl E‘g{

UF WU T AT, T FA HETE & Ass W
F |
OR / 3@r

What are beats ? Show that number of
beats produced per second is equal to the
difference between the frequencies of the
two superposing waves. 1 +4
fawie a1 & ) gend f ufd A%ve I fawsl #
e o snarifa O H gl & SR %

FTET gl &)
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