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2. ~ ,;wr 'q'5( ll ~mt, cfi, ~. 11. 'q v;ct ~, 
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9. ~c.'1<f!~c!< <tiT ~ ~ i1 . 
~ ojjcj~-<jqi ~' 31fq' -~ ~ '<(i 1lFl1' qiJ ~ qi( ffi t .: 
c = 3 x ·108 mis 

h ·= 6.63 x 10-34 Js 

e= 1.6 x 10-19 C 

µ
0

=41tX 10-7 TmA-I 

e O = 8.854 x 10-12 c2 N"1 
~

2 

1 . 
--=9xl09 Nm2C-2 

4-rrE
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GEJ!fERAL INSTRUCTIONS: 

~ - qiJ ~ = 9.1 X .10-31 kg 

~ qiJ ~ = 1.675 X 10-27 kg 

~ qiJ ~ '."' 1.673 X ·10-21 kg 

~ ·-mT = 6:Q2J.x 1023 per gram mole 

~«"'~11 ~ = I .38 x 10-23 JK-1 

Read the following questions ve"ry carefully and strictly follow them : · 
I. This question paper contains 33 questions. All questions are compulsory. 
2. . This question paper is divided into 5· sections - A, B, C, D and E. · . . 
3. In Section A - Question numbers I to 16 are Multiple Choice (MCQ) type questions. Each question carries I mark. 
4. In Section B • Questions no. 17 to 21 are Very Short Answer (VSA)type questions. Each question carries 2 marks. 
5. In Section C - Questions no. 22 to 28 are Short Answer (SA) type questions. );:ach question carries 3 marks. 
6: : · In Section D - Questions no. 29 and 30 are Case Study~Based Questions. Each question carries 4 marks. 
7. In Section E - Question no. 31 to 33 are Long Answer (A) type Questions. Each question carries 5 marks. 
8. There is no overall choice give-? in the question paper. However, an internal choice has been proyed in few question in all the 

sections except-Section A. . · . . 
9. Use of calculator ls NOT allowed. 

You ~y use the following values of physical constants :where necessary. 
C = 3 X 108 mis . Mass of electron (me)= 9.1 r 10-31 kg 
h = 6.63 X I 0-34 Js Mass of neutron = 1.675 X l 0-27 kg . 
e ·= 1.6 x 10-19 C - Mass of proton= 1.673 x 10-27 kg 
µ

0 
= :41t x 10-7 TmA-1 Avogradro' s number= 6.023 x l 023 per gram. mole 

E 
O 
= 8.854 x .10-12 C2 N'1 M-2

· Boltzman constant= l .38 x 10-23 JK-1 · 

__!_ = 9x 109 Nm2C-2 

4-rrE0 • 
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SECTION•A 

1. The dimension formula of universaf gas constant ·is : 1 

(b) [MLr-1K-1mor
1
] 

(d) [MLT-2K-1mo1-1
]. 

2. A ring of radius R and_ mass, rotating in its O)Vll .-_plan~ around its centre with • angular 

velocity w, its rotational kinetic energy is : . 
. , 

(a) 

(c) 

1 2 
2MR.w. 

1 · 2 · 2 
-MR ·w 
2 

(b) 

(d) 
1 2 -Mw 
2 

1 

3. __ As per the statement given by Kepler: all planets move~-el~iptjcal (?rb~ts with the sun 
. ' ' . . ' . .. 

' ,. 
situated at one of th~ fod of the ellipse. This statement is kriown as : I 

(a) Law of oribts (b) . · Law of areas 

( c) Law of periods ( d) Law of uniform motion 

4. When brakes are applied to a moving vehicle, ihe distai1ce 'it traveis before stopping is 

caµed stopping •distance .. On doubling .the initial velocity, the stopping becomes (for the 

same deceleration): 

· (a) twice (b) · four times 

(c) eight-times ( d) remam same 

5. The relative viscosity of blo<;>d remains constant between .: 1 

(a) 0°C and 37°C (b) 38°C and 76°C 

(c) 0°c· and 100°C . ( d) for all temperatures 
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6. The given function of time f(t):... sin2 wt is: I 

(a) periodic with a period, T = 2'1t/ro 

(b) periodic with a period, T = n/ro 

( C) periodic with a period, T = 1t/ 0) T :::: -~ 

( d) non-periodic 

7. A wave trav~lling along a· stri~g is described;·by y (~, t) == 0.005 sin (80.0 x - rot), in 

which numerical ~onstants are in si units. The wavelen~h of the wave -is ·: · I 

(a) 7.85 cm (b) · 7.85 cm · 78 ,5crrJ 

(c) · 78.5 m (d) ·· 78.5 m 

· - 8. A bird. flies prom (-2m, 3m, -4m) t~ (4m, -2m, -4m) in xyz ~oordinates. The bird's 

displacement is : 1 

A A A 

(a) (2i + f - 8k)m (b). (6i ~ 5J)m 

A A 

(c) (2i + j)m · . (d) (6i + 5]-8k)in 

9. The ·force acting on a body of piass i kg is(2i + 2]--k)N. If the body i~ initially at rest, 

then the magnitude of velocity at -~he end of 4 seconds will be : 

(a) 3 mis 

(c) 6 mis 
. . 

(b) 4 mis 

(d) . 10 mis 

1 

Io: ·. If momentum of a body is incre_ased by 20%, then it~ kinetic _energy increases by : . I 

(a) 40% (b) 44% 

(c) 36% (d) 52% 

5 XI-PHYSICS-M 

. I 

d 



11. 1'wo wires are made of the same material and have fhe same volume: The first wire has 

cross-sectional area A and the second wire bas cross-sec~ional area 3A. If the length of 

the first wire .is increased by ~I!, on 'applying a force F, how much force is needed to 

. stretch the second wire by the same amount? 1 

(a) F 

(c) 6F 

· (b)' 4F 

(d) 9F 

' ' ' 

12. T.he pressure of a gas is increased by 25% at constant temperature. The decrease in 

volume wilt' be : 1 

(a) · 80% 

. (c) 25% .. 

(b) 50% 

. (d) 20% 

Question number 13 to "16 are ·Assertion .(A) and Reason (R) .type qu'estions. Two 
- ' ' . . ~ . 

. . 

· statements are given . ..:... One labelled-Assertion (A) and the otlier labelled Reason (R). 

Select the correct answer froin the codes (a), (b), (c) and (d) as giyen below: 
. - . . . - . . ' 

(a) Both Assertion (A) and Reason (R) are true and (R) ~s the correct ·expla.Iia~on of 

Assertion (A). 

(b} · Both Assertion (A) and_Reason (R),are tru~ and (R) is the.not :correct explanation. 

of Assertion· (A). 

· (c) Assertio11 (A) is true and Reason (R) is_ false. 

· (d) Assertion .(A) is false and Reason (R) is also false. 

13. . Assertion (A): Slope of momentum_:_ tim·e graph .gives' impulse. 

Reason (R): Impulse is given·by the rate of change ofmom~ntum with time.· 1 

14. Assertion (A): Torque is the time rate of change of a parameter, called angular 

momentum. 

Reas~m (R): This is beca~se in linear ·motion, force . represents time rate· of change of 

angular momentum. , 1 
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15. Assertion {A): Steel is more elastic than rubber. 

Reason (R): For the given force, more strain and proquced in rubber than in steel. 1 

16. Assertion (A): Snow is better iilsulator than ice . . 

Reason (R): Snow contains air packets -~d air is. insulator of heat. 1 

SECTION.-B 

17. A calorie• is a unit of heat or energy and it equals about 4.2 J, where 1 J = l kg m
2 

s-
2 

•• 

Suppose we employ a system of units in1 which the unit of mass equals 10 kg, the unit of 
, ' • I • , 

length · equals 10 m the unit of time· is 1 ~ s. :find ·the ·i:J;iagnitude of-a calorie in the new · 

system of units. 2 

18. · An electron and a· proton are detected in a cosmic ray experiment. The first with kinetic 
I , I • 

energy 10 keV, and the second with 100 keV. Obtain the ratio oftheir speeds, if proton is 

roughly 1836 .times heavier than the election. · 2 

19. Two buses P and Qare at positions 50 ni and 15o·m from the origin at time t = 0, they 

·start moving in the. same direction simultaneously with uniform speed. 54 km/h and 36 

km/h. Determine the time and position at which P overtaken Q. . · . 2 

OR 

. A ·person travels along a straight road for the first half distance with a velocity x and the 

second hair' distance with velocjty y. Fin·d the average velocity of the . person for entire 

Journey. . 
. . 

20. Derive ·an_ expression for the acceleration_due to gravity of earth at a height 'h' above the 

surface of the earth. 2 

21. The position of a particle is given by : 

r = 3ti - 2t2} + 5k , ~here .t, is in second and the coefficients have the proper urtjts for r 
. . 

to be in ·metre. Find magnitude and direction.of acceleration. 2 · 
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SECTION-C 

22. · A particle of mass m oscillates in simple· harmonic motion. The displacement x- of the 

particle from origin varies with time as:- x(t) = A cos (rot+~), where A, ro 'and ~ are 

constants. Find the expression for total en~rgy in simple harmonic motion. 3 

23. (a) What do you mean by the radius of gyration of a body. 

(b) Find the radius gyration of : 

(i) a thin rod of length f, w.r.t. an axis perpendicular to the rod and passing · 

through its mid-point. The moment of inertia of this rod about the given axis 

. . . 

1 2 • . 

.is -mf , where m is mass of the rod. 
12 · 

3 

(ii) . ·· a circular disc of radices r and mass m about its diameter. The moment of 

in~rtia of this circular disc about 'diameter is .!_ mr2 
• 

4 

24. A bird flies for 4 s with a velocity v = (t-:- 1) mis in a straight line. Calculate : 

. (a) acceleration at t = 2 s, is it uniform, or non uniform? 

(b) the displacement of the bird in 4 s. 
. . . )(._ = ;l Sir\ Lf t 

25. A particle moves~ x -y pl;ine asfand y = 2 (1- cos 4t). Find: 

(a) magnitude of the velocity of the particle at t =:= 2s 

3 

. (b) displacement of the particle in 4 seconds, when x and y are in. metre. 3 
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OR 

A projectile is thrown at an angle 0 from ground with initia] speed u. Find the expression 

for 

(a) . horizontal range. 

(b) magnitude of velocity of the projectile at instant of time 't' magnitude of. . 

26. (a) State first law of thermodynamics 

(b) If 320 J of work_ is done on a system and 70 cal of heat is extracted ~om the 

system. What is the increa_se / decrease in internal energy of the sys_tem? 3 

27. (a). Two balis A and Bare moving initially along the same straight lii:ie~ After collision 

they continue to is .move along the same straight line, if the collision is elastic and · 
. . 

·their masses are equal then show, that their velocities are just interchanged . . _ 

(b) A body moving with . some initial velocity collide with another bqdy initially at 

rest. After the collision, -the. two bodies move together with a common velocity. · 

-Which type of collision is this? Is momentum conserved in this collision? 3 

28._ . . (a) Derive an expression for the speed given to a satellite required to put it in an orbit 

around the -earth. 

(b) A satellite is orbiting very close to the surface of planet. Find ·the orbital speed of 
. . . 

the ·satellite of the radius of ~he planet is· 1.6 x 106 m and acceleration due to 

gravity on that planet is 6.4 m/s
2

• 3 
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SECTION-D 

Questio~ numbers 29 and 30 are case study-base~, questiQns. Read the following 
. . . ~ ' 

paragraphs and answer the questions that follow: 

29. Consider an ideal gas is enclosed in a container. The molecules of the gas are in incessant 

random motion, colliding against one another and with the walls of the container. All 

collisi~ns ·between molecules among themselves or between mol~cules· and the walls are · 

elastic. This implies that the total kinetic en~rgy and ~9U\~ momentum· both are conserved~ 

Th~ pressure exerted hy the gas is directly related _to ~e number ~f molecules ~d the 
. . . 

inean of squared speed. The average kinetic energy of a molecule is proportional to the 

absolute temperature of the gas. · 4 

. , , • 

(i) The average kinetic energy_ of a gas niol~cule is related to. the temperature as: 

(a) a.T (b) 
1 ... 

o.- ' ' . 
T 

(c) . o.✓T . (d) Independent 

i 
(ii) When the temperature of the gas is increased,' the press~e of the gas. : 

(a) increases (b) decreases 

( c). remains same ( d) first increases and then decreases 

·· oR 

If the. pressure is increased, ·the average kinetic energy of a gas molecule : 
I • 

(a) · increases (b) decreases 

( c) remains same . ( d) ' first decreases then increases 
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(iii) The temperature at which average kin~~·c .en~t,gy of ·the gas ~olecules becomes 

almost zero is : 

(a) 0°C 

(c) OK 

(b) 273°C · 

(d) -273K 

(iv) The internal energy of an ideal gas depends on:_ 

{a) temperature only (b) pressure only 

(c) volume only ( d) · temperature, pressure and volume 

. 0. When a body falls through·a its vis~ous medium, its velocity increases due to gravity. An . . , 

opposing various drag which acts upwards also ori increasing with velocity. Finally a 

stage is reached, when yiscous force plus buoxant f9rce becom~s equal to force due to . 

gravity. At this stage, there is no ·net force to accelerate 'the body. Now the body moves 
. . , . . 

with constant velocity, ~alledtenninal velocity. 

If a rain drop of radius r, density p falls throll;gh a viscous medium of density ·a-and 

coefficient of viscosity T}, then the terminal velocity acquite_d by the rain drop is : 4 

(i) The terminal velocity of a rain drop with which it is falling is v, if the diaineter of 

· t4e dr~p is hal:ved, then the new terminal velocity will be : 

(a) V 

(c) v/4 

· (b)' _ v/2 

(d) 2v 

' . 

(ii) If the radius of drop and coef~cient of viscosity both are doubled, the new terminal 

velocity will be : 

(a) same (b) doubled 

(c) quadruple . ( d) · · halved 
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. . 

(iii) A rain drop is falling freely in a . · · · d' When net force on the rain drop 
. - . . Vtscou~. me tUfllt_ 

becomes zero it will: 

(a) move with constant velocity downwards . 

(b) mov.e with constant velocity upwards 

(c) move wi~h constant velocity·horizoritally 

(d) . . not ·move and become stops· 

(iv) The diameters of two rain drops are in the ratio 2:3. _They fall through _water, the 

ratio of their terminal velocities is : 

(a) 2:3 (b) 4:9 

(c) 3:2 (d) · 1: 1 

OR · 

If n identical rain droplets falling through air with equal steady velocity v. They 

~oalesce to f~rc~ a bigger drop, the terminal velocity of bi~ drop f~rp1ed will be : 

(a) nv (b) n113v 

(c) n213v 
\ (d) n413v 

19 XI-PHYSICS-M 



SECTION-E 

31 . ( a) State Bernoulli's principle and prove its equation. 
J r.:. 

(b) If ~e fluid is at rest, write Bernoulli's •equation. 5 

-OR 

(a) What do you mean by angle of contact? Write two factors on which it depends. 

(b) Derive the expression of excess of pressure inside a soap bubble. 

32. Explain mathematically the formation of standing waves. Discuss briefly the n~rmal . 

modes ofvibration·in a stretched string. , , 

OR 

A wave is expressed .by the equation : 

y .(x, t) = 0.5 sin 1t '{0.01 x -3t), where ~ll~quantities are in SI units. Find : 

(a) wavelength an:d frequency o~the wave 

(b) speed of propagation 

. . I 1 
(c) ' particle velocity (at x = 100 m and t . 

6 
s) 

. . . ' . 
33. . (a) The driver of a car travelling with a speed V suddenly notices a brick wall in front 

of hjm at a distance 'd' . Which is better for him to apply brakes or to make a 

circular turn of radius 'd' without applying brakes iri ·Qrder to just crashing into the 

wall? Justify.your answer. 

(b) A 'machine gun has amass of 25 kg. It fires 20 g ·bullets at the rate of 200 bullets · 

per second at a speed of 300m/s. What force must be applied on the given to keep 

it in position? 5 

' ' 
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OR 

(a) State Newton's 2nd law of motion. 

. 
. 

(b) Find the expression. for potential energy of deformed ( stretched or compressed) 

spring. Show that spring force. is a conservative~force. 

(c) Why do blades of an electric fan con_tinue ·to ·ro~te for some•tine, after the current 

is switched off! 
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