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General Instructions :
(i) There are 26 questions in all. All questions are compulsory.
() This question paper has five sections : Section A, Section B, Section C, Section D and Section E.

(i) Section Acontains 8 questions carrying one mark each, Section B contains 8 questions carrying two marks
. each, Section C contains 6 questions carrying three marks each, Section D contains one value based question

of three marks and Section E contains 3 questions of five marks each.

(v) There is no overall choice. However, an internal choice has been provided in one question of two marks, one
question of three marks and all the three questions of five marks weightage. You have to attempt only one of

the choices in such questions.
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SECTION : A
gug — A
Name the force responsible for the stability of nuclei. Write itsrange.  (~yaun's" el - Yot la=1
e 3 T % fere ST W ¢ A iy | g S o A
Let SLAP is the rate of change of acceleration. Write its SI unit and dimensions. Yat+ =1

afe o % 9ftada %1 20 SLAP & 9 39&1 9% " & faand fafau

If the displacement-time graph of a particle is :

() parallel to the displacement axis

(ii) parallel to the time axis

What will be the velocity of the particle in the above two situations ? Yo+ Y=1
afe frdt o =1 faearA- 999 %
() T @19 % garR @

(i) ©HE & F TH=R & -
& = T IqE it § & am @m 2

Aball is thrown vertically upward. At the highest point of its path, what will be its (1) instantaneous velocity

and (ii) instantaneous acceleration ? at+la=1
TF g FER FR F e d FHt 7 | g9 afuwan S W (i) @ 3 4 (i) Hfvre o @@ @m ?
How much external force is required to move a body with uniform velocity along a straight line ? 1

.@ﬁz'ﬁm%ﬁmmﬁmmwmm%?

Define conservative force. Give its one example. +ih=1
et a@ = gfifaa i | 9 T 33 ST

An elevator weighing 1500 kg is to lift up at a constant vélocity 0f 0.4 m/s by a motor. Assume that a4000 N
frictional force opposes its motion in motor. Calculate the power of motor. 1

T o formen et 5598 1500 kg &, 1 U 112X 0.4 my/s 1 3= =1 @ FR H 3R 7fd w2 ¥ 4000
N &1 9 5 $HH! TTd =1 foliy = €1 T 1 Hiet g/ e wifsd &1 Arehe Sifag |
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\% Where does the C. M. ofa uniform rectangular lamina lie ? 1
T AR e (22 G S Fel e g 82
SECTION: B 5
g — 9
\/9. Write the dimensions of aand b in elation :
P b—x’ 3
at )
where P is power, x is distance and ¢ is time. = 2
= 8 g9 b %) fomnd fafau .
p= b-x’
at

el P, x & ¢ 9Y1: Vifem, <0 9 T =i Frefaa & )

= fl/ A ball of mass m is thrown vertically upward. Another ball of mass 2m is thrown at an angle 6 with the
vertical. Both ofthem stay in air for the same period of time. What is the ratio ofthe greatest heights attained
by the two balls respectively ? 2

m T 1 T T FealeR SR H1 AR ! T | 2m TIHM 1 THA 78 FEAER § O Hi0 T Hh! 7 | I
I g G99 o § W@ | Sl i gR1 9 i TE Afushan Seedl 1 ST #9408 2

11. For what value of m the vector A = 2?+3}'—6i: is perpendicular to vector B =3§—m}+6fc ? 2
m & T v 3 fore afew ofet A = 2i+3 ) — 6k W AW B=3i—m) + 6k W A=Ea &?

12. Two skaters ofequal masses on a circular rink go around the rink in the same time. One skater is twice as far
from the centre of the rink as the other. Compare :

(i) Speeds ofthe skaters and

ﬁ Centripetal forces acting on them. 2
ww%aﬁmﬁﬁmﬂmmmmﬁwmxﬁlwﬁmﬁmﬁm%
% Aqq, {aﬂﬁmaﬁéﬁﬂgﬁﬁﬁﬂﬁ%l

el (i) 1 =@t (3W) 9 (i) R T A A ael Sl gor it |
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The outer rail of a curved railway track is generally raised over the inner. Explain. : 2

T TR {99 i aed T Tl 31T 1 36 Tl Fi gor | SWd 2t 81 queEy |

Prove that the centre of mass of two particles divides the line joining the particles in the inverse ratio of their
masses. _ 9

fag Fif & < il 1 gormm =, Foi 1 e ot W@ S 37 T & oharud 3 fasfem
F 2

OR/3garn

Prove that time rate of change of angular momentum of a particle is equal to the torque acting upon it,
dL

—=17.

dt

g wifs et o1 & Fivia Fa & §99 | 919 2 916 9iEnd & X 36 | YH9TE 96 S o 9
Bt B

A rain drop of radius 2 mm falls from a height of 500 m above the ground. It falls with decreasing acceleration
(due to viscous resistance of the air) until at halfits original height, it attains its maximum speed and thereafter
moves with uniform speed. What is the work done by the gravitational force on the drop in the first halfand

second half ofits journey ? 2

2 mm fr=m &1 auf &t HE g 500 . 1 FAE A gesht @ firelt ¥ ) 7@ et Iy Serd & ond fe@ @
(a1 o T Y0y & SR ¥ @10 & @Y R # 3l ot sifusam (Hir) =e wra R S €,
R 9% I UHEH 91e d Ifa FHT 8 | Tu A S T IHH! A1 F Ueel 9 S AH9A § e 5w
BRI foan s fefaen g ?

A mass of 2 kg is suspended with thread AB. Thread CD ofthe same type is attached to the other end of2
kg mass. Force is applied on thread CD. Which of the two threads will break and why in the following

conditions :
(i) Lower thread CD is pulled gradually in the downward direction.

(i) Lower thread CD is pulled with a jerk ? 1+1=2
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| 2 Fepeinms =1 o) FaR st 7 ¥1 57 AB 3 CD % @ YR % # | CD 4 W 5 F o s £ 4
= aftfeafadi 74 -9 aTm 2 sem 2

() CD = -3 wi=n san & |
(i) CD il /e | &= a1 g ?
| SECTION : C

| | @ g — T

+—~17. The frequency of vibration (v) of a string depends upon length (/) of the string, tension ( I) in the string and
mass per unit length (m). Using the method of dimensions, establish the relationin v, T, mand /. 3

TH S F F F1 g (v) SR/ F Tw=E (), @ﬁﬁmm‘% (T) 3 B & 599 (m) Wia 3578
ovarg R frefr et | famed # fafu =1 w@im @ g, v, T, oA [ § Sy wiftg i)

{. 8. The measured values of length, bre:adth and height ofa block are found to be 1..37 cm, 4.11 cmand 2.56 cm
respectively. Calculate correctly the volume of the block keeping the significant figures in view. 3
ol smaarRR T2 i T T o, e 3 $EE %A9: 1.37 cm, 4.11 cm § 2.56 om ¥ 1 W s
o H T gC 25 o TEl TIAH & TUERHITS |

\y./ Derive: the displacement-time relation graphically for a particle moving with a uniform acceleration. 3
frelt o & g0 U= TEE m * fore sty fafy g fararea-awa Wy wnfta e |

OR/3rgar

A balloon with mass M is descending with an acceleration a (< g). What mass m of its content must be

removed so that it starts moving up by an acceleration a ? (No change in volume ofthe balloon)
T T[N M T % H19 R g (< g) ¥ A ST T € | §9eh GoAHH # fohal 5w m 1 R <

% 78 ¢ TR0 T SR I IE 2 Y ? (TR H A suiatdd e §1)
. ) P.T.O.
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A light and a heavy body have equal kinetic energies of translation. Which one' of these has lesser momentum
Justify. i
TF go! 4 U N fie &1 s Tifa § wfas S wwE €1 398 e 99t w9 €2 e #ifa)
A nucleus is at rest in the laboratory frame of reference. Show that ifit disinteg rates into two smaller nuclei
the products must be emitted in opposite directions. 3
warTen % frdw S v form # ¥ Aft @ i <1 9 fyent # faafen @ <t @ < =8 gwitze
for 9 feradie el & fs e < '
Derive an expression for torque. Why do we prefer to use awrench of longer arm ? Explain. 3
e Y & foy e w1 FITC ) T S o % {9 B wE w9 d nafgwar =6 33 §2
HHART |

SECTION:D

avg — §

. Sumit was going from Lucknow to Delhi by car with his wife and daughter. As there was 1o speed breaker

and traffic police on the highway, his car crossed the prescribed speed limit. His daughter Poioja interjuct and
asked her father to slow down the car. She said to her father, “Speed thrills but kills” as well as high speed
leads more environment pollution. Due to heat and friction, air pressure in tyres will increase and tyre may
burst. He smiled and next moment slowed down his car.

If the distance between Delhi and Lucknow is 540 km and Sumit drives the car at a spe:ed of 90 knvhr
during forward journey and at a speed of 60 kmv/hr during return journey, (i) find the average : :.peedofthecar
(i) What values are displayed by Pooja and Sumit ? 1a+1%=3
FiFa ST Ielt o G F W9 FR A wes @ el R A1 TRA R e I A Mew tem F A H
RO ST FRHY A T GR H E A) IE gh gen Y S g i o @ s, ¢ i dw 2

& foreg mrelt oft @1 srcafes wiie § amarae # gguor st g ¥ 1 T 9 v 3 o 2ed § g s eE
AT 3R TR 2 Hehd ¢ | 98 TEHU1 IR SFTS §01 HR e w2

A feeell & S1@S & o= %1 g8 540 km &1 3T Y99 U T H1 A0 90 kmvhr 1 9161 J 991 S19E 1
I 60 knv/hr 1 =161 9 3@ B T (i) FR H1 SAGT =S G BT |

(i) 9N = YiFa gra foha et 1w fovan man 2
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SECTION: E

g — 9
For a projectile :
(i) Prove its trajectory is a parz ibolic path.
(i) Derive the expression forits time of flight.
() Derive the expression for its rznge.
(i) Derive the expression for its ma. timum height. 2+41+1+1=5
wF §EE F g —
() Tag =ifee Tae 99 Waelg dar €
(i) 39% IZTTA FA F oL o & | a1 Hifaw |
(iii) mmm%mmaﬁamﬁmn

() e Afman SR F fog Siser 2 S S

OR/3gar

/ Define the law of parallelogram of vector ad dition. Derive the expression for magnitude and direction of

resultant vector R oftwo vectors a and b inc lined at angle ©. 142+2=5

& afeil & 4 3 forn gamrR TS & fram o # aftafea i) S wfewl ¢ 9 5 S Em-gE W e Fm
W A §, F TRomd wiew R w1 aftam 3 fam, 1 % o sEee w1 Sgea S|

Show diagramatically the various forces acting u, Yon a moving car on a levelled circular road. Derive an
expression fbr maximum speed of a moving car or : 1 levelled circular road. How can you reduce the role of
force of friction on a circular road ? 2+2+1=5
Tae Ide USF T Teidl HR T A a1 el 1 4 T Giew et | §9ad ¥ W HR & AfEwad
e & fere =isik 1 SFea=n Fifaw | aga nfa & snfor ¥ AE o9 HE FH F R E?

OR/314ar

Discuss the motion of a body in a vertical circle. Derive the e. Xpression for the minimum velocity at the lowest

point and corresponding velocity at highest point of vertical ¢ ircular path. 1+2+2=5
! P.T.O.
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Feaqm fog W T wifa o forg saer v #ifeg )

Define elastic collission and coefficient of restitution. Derive an expr zssion for velocities of two masses for an

elastic collission in one dimension. 5

mﬁwammﬁmmlﬁﬁﬁaﬁnfa#m@mmm%m
FSE i TG HIfSC |

OR/gar
(i) State and prove work-energy theorem.

(i) Ifthe linear momentum ofa body is increased by 10%, v vhat will be the percentage change inits K. E. ?
1+2+2=S5

() FE-F T F HY e 3 30 g Fifa)
(i) R Freh fire o1 W T 10% =g 10 A 793 s S 8§ v aees fme 8 2
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