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General Instructions :

(i) There are 26 questions in all. All questions are compulsory.

"

(i) This question paper has five sections : Section A, Section B, Section C, Section D and Section E.

(i) Section A contains 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.

(iv) 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
g — A
Name the force responsible for the stability of nuclei. Write its range. Yot la=
mﬁﬁ%wﬁa%ﬁqaﬂmﬁaﬁmmﬁﬁm 9 9 ot Sifeg )

2./ Let SLAP is the rate of change of acceleration. Write its SI unit and dimensions. : h+la=|
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If the displacement-time graph of a particle is : |

(i) parallel to the displacement axis

(ii) parallel to the time axis

What will be the velocity of the particle in the above two situations ? Vatlh=1
7fg foret =1 =1 faeemoa- 99 7%
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Aballis thrown vertically upward. At the highest point ofits path, what will be its (i) instantaneous velocity
and (ii) instantaneous acceleration ? h+lhh=1

TF Tz FeER R F1 fown | et 78 | 35 sAfudman 9 W (i) @fors 9 F (i) eftre @ 3 g 2
How much external force is required to move a body with uniform velocity along a straight line ? 1
% i &Il wHeE I A 1A A & fou fFam am sa savas 87 £ - v g

Define conservative force. Give its one example. Bh+lh=1
weeft ae +1 uftanfa Sifsw | 39t s s

An elevator weighing 1500 kg is to lift up at a constant velocity of 0.4 m/s by a motor. Assume that a 4000 N

frictional force opposes its motion in motor. Calculate the power of motor. 1

= e fsreet et go9mM 1500 kg &, 31 U HIZX 0.4 m/s i 3TeR =161 | FILH! SR 71 Tt €1 4000
N &1 99 5 3qa1 71 1 foly a1 1 o= 1 9 310 wew uifed 1 Sfeher #iteg |
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Where does the C. M. ofa uniform rectangular lamma lie ? ‘ 1
THEAT STRIHR Ferh (Ted) i 7o 5 el feord g 2
SECTION: B
Q|UE —
Write the dimensions of @ and b in relation

b=

at

P

where P is power, x is distance and 7 is time. 2
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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 ? .

m GHMA 1 T T8 FeafeR ST AT SR Hehl T8 | 2m THUH 1 gHU 1S SHLATER H O FI0 T Hhept T8 | <
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For what value of m'the vector A = 2§+3} ~6k is perpendicular to vector B = 3§—m}+612 (s 2
m o Toha W % forg wfew afer A = 2i+3 ) — 6k 9w T B=3i—m + 6k R eraaa $?
Two skaters of equal 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 :

P +
(i) Speeds ofthe skaters and b G it 36

(i) Centripetal forces acting on them. 2

M T % &1 Thet 9% o JRIHR HEH 1 G §HG § FEHL O 1@ © | UF Thed H1 JAHR HSH 3
2 870, 790 W H2 A A AT

el (i) 1 =@t () F (i) 3 TR T 9T A S 1 ger it |

\%

P.T. 0.




13,

14.

15.

16.

4 M
The outer rail of a curved railway track is generally raised over the inner. Explain. 2

Teh ShTeh {6199 ! Sed 98 |l 31T i 1ot Y2 1 goit # 39 2t €1 gHemsT |

Prove that the centre of mass of two particles divides the line joining the particles in the inverse ratio of their

masses. 2
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Prove that time rate of change of angular momentum of a particle is equal to the torque acting upon it,
dL -
—=T.

dt

fag Fifom et % % it Gam % T & wa g et v # @ 38 R/ guEt s gl & s
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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 half its 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 of its journey ? 2
2 mm 5o =1 =i %1 FE ¥t 500 . F1 F9X I gt W ARe § 1 72 s smifus = & o e o
(o % v Wi 3 Feon) W o 3 e At § i s sifuman () e v R ad 8,
3R 39 T CHEH = A T FEt @1 ot w1 g @ sww ann & ved 7 gt sduni § ey 99
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A mass of 2 kg is suspended with thread AB. Thread CD of the 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 :

@ Lowefthr&dCDispuﬂedgradua]lyinthedownwarddix'ection, :

(i) Lower thread CD is pulled with a jerk ? 1+1=2
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2 fereiam =1 o FEATTER TeTs T8 § 1 9T AB 9 CD U& & ¥R & €| CD‘mﬁmaame%a‘r
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SECTION : C

Qqug — T

The frequency of vibration (v) of a string depends upon length (7) of the string, tension (T) in the string and
mass per unit length (m). Using the method of dimensions, establish the relation in v, T, mand /. 3
@aﬁ#wﬁm (v) S #1 ot (7), S # 39 e (T) 9 SR & gomE (m) i 3960
s o1 Fefe st ) fomsdi =1 fafy =61 Swam %@ g, v, T, m a9 / ¥ gy sy i)

The measured values of length, breadth and height of a 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

et SaER T A T e, et 9 $9E %H9: 1.37 cm, 4.11 cm F 2.56 cm ¥ | W 6
o # TEd g¢ 2 & Wl I 1 AT Hifee |

Derive the displacement-time relation graphically for a particle moving with a uniform acceleration. 3
it %01 & gRI U GHM ©RU o forg e fafy gro foreamem-wma Wy wfyq St )
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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 of the balloon)

T T[S M T 3 Y @R a (< g) | A= IR @ Y| 79 gomq § fohe goame m wH R s
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A light and a heavy body have equal kinetic energies of translation. Which one of these has lesser momentum ?
Justify. 3
T Behi 9 TH mﬁzﬁmnﬁﬁﬂmmmﬁ%n T fohme wam 9 &2 == #if

A nucleus is at rest in the laboratory frame of reference. Show that ifit disintegrates into two smaller nuclei,

the products must be emitted in opposite directions. 3
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Derive an expression for torque. Why do we prefer to use a wrench of longer arm ? Explain. 3
I S o T =ise @t e e 7W et e % fE W wam wme 6w w6 o §2
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SECTION: D
g - 7

Sumit was going from Lucknow to Delhi by car with his wife and daughter. As there was no speed breaker
and traffic police on the highway, his car crossed the prescribed speed limit. His daughter Pooja 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.

[f the distance between Delhi and Lucknow is 540 km and Sumit drives the car at a speed of 90 km/hr
during forward journey and at a speed of 60 knv/hr during return journey, (i) find the average speed of the car.
(i) What values are displayed by Pooja and Sumit ? 12+1% =3
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SECTION: E
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For a projectile :
(i) Prove its trajectory is a parabolic path.
(i) Derive the expression for its time of flight.
() Derive the expression for its range.-
(iv) Derive the expression for its maximum height. : 2+1+1+1=5
TF 9 % fog —
() oz FAfw 391 99 Racld g 2
(i) F9F ISTIT e & foU =S 1 = Hifeg |
(i) 39 Afas yER F fou e F1 = Hifeg |
(iv) zHat sifyean 3 & foe =i #1 o= Fifee |
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Define the law of parallelogram of vector addition. Derive the expression for magnitude and direction of

resultant vector R oftwo vectors a and b inclined at angle 6. ' 1+2+2=5

<1 wfewil % 4 & o gumrR Sq4w & frm % afenfa S < 9wl o 9 5 N TE-gm W e F
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. Show diagramatically the various forces acting upon a moving car on a levelled circular road. Derive an

expression for maximum speed of a moving car on a levelled circular road. How can you reduce the role of

force of friction on a circular road ? 2+2+1=5
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Discuss the motion ofa body in a vertical circle. Derive the expression for the minimumvelocit; at the lowest
+2+2=5
P.T.O.

int and corresponding velocity at hi int of vertical circular path. 1
porl ponding ty at highest po p Uz 0+gT
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Define elastic collission and coefficient of restitution. Derive an expression for velocities of two masses for an
elastic collission in one dimension. 5
YR HeEE F WeATRgq Ok i ufwioa shiforg | <1 foei &t ifa & fo we farfa weares guee & foau
S i TATTA BT |

OR/31gar
(i) State and prove work-energy theorem.
(i) Ifthe linear momentum of a body is increased by 10%, what will be the percentage change mitsK. E. ?
1 22+ 2=3
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