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General Instructions:

1.
2.
3.

© ® N g

10.

All questions are compulsory.
There are 35 questions in all.

This question paper has five sections. Section-A, Section-B, Section-C, Section-D and
Section-E. All these Sections are compulsory.

Section-A contain 18 objective type questions of 1 mark each.
Section-B contain 7 very short answer type questions of 2 marks each.
Section-C contain 5 short answer type questions of 3 marks each.
Section-D contain 3 long answer type questions of 5 marks each.
Section-E contain 2 case study based questions of 4 marks each.

There is no overall choice. However, some internal choice has been provided in Section B,
C, D and E. You have to attempt only one of the choice in such questions.

Use of calculator is not permitted.

SECTION-A

. 436.32,227.2 W 0.301 WEASA 1 AN SUgH @iefh bl o e 1

() 663.821 (@) 664 () 663.8 (®) 663.82

The sum of numbers 436.32, 227.2 and 0.301 in appropriate significant figures is:
(a) 663.821 (b) 664 (c) 663.8 (d) 663.82
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2. AR FAT (P), &% (A) Td 99T (T) 1 G IR AF & @ St o1 foei g g 1
(#F) [P'ATT] (@) [PPA'T] (M [P'A7/2T] (®) [P'AVPTT]

If momentum (P), area (A) and time (T) are taken to be fundamental quantities, then energy
has dimensional formula:

(@) [P'A7'TY (b) [P*A'TY] () [P'A7Y2TY @) [P'AY?TY

3. FUN o i Foee W T WO HT ST RY MR W R 1 gHer 22 1
() Sl W (@) Fad A F1 gUW Fem
(M) wEd A w1 fgdta frem (=) =7 w1 fgdta @ gt frem
Conservation of momentum in a collision between particles can be understood from:
(1) Conservation of energy (b) Newton’s first law only
(c) Newton’s second law only (d) Both Newton’s second and third law

4. S R IHg 93 g AfK SSHL GeN @l Bl ¢ 39 WiwA § Al W @ aren get
gidfshan sei— 1

() SrufREfda Tl @ 3R uREmn § mg o SUe e

(@) oMEfia a8 R ofmm ¥ mg 9 sifus i 2

(M) WRY oRerd g 9RAm § Gid mg @ st

(%) TR H mg ¥ AU T T W I § mg o e & e 2

A man squatting on the ground gets straight up and stand. The force of reaction of ground

on the man during the process is:
(a) constant and equal to mg in magnitude.

(b) constant and greater than mg in magnitude.
(c) variable but always greater than mg.
(d) at first greater than mg, and later becomes equal to mg.

5. fo o zwiie U frem # sifra sF-w 63 39 5o e T
% 1 e et 32 '
(F) A R/2 oA
(@ B -
(m C
RI2
() D 1

Which of the following points is the likely position of the centre of mass of the system
shown in figure. _ Hollow
(@ A Alr sphere

() B
© C
@ D

R/2




6. Tordl SR Y &l J GHAM @arE i SIRAT g1 3 Aaciel 9 gafga &9 9§ Fafaa fw=n s

21 30 e fRw o o & i g @ fRan 1 weRar @1 S A qeE- 1
(=) (@) Q)

(F) @t yHon o goH g (@) (%) 9 Fa9 %9 B

(M (@) 4 w99 FH B (=) (M) ° FEa" HH B

A rectangular frame is to be suspended symmetrically by two strings of equal length on
two supports as shown in Fig. It can be done in one of the following three ways:

(a) (b) (c)
The tension in the strings will be:
(a) the same in all cases (b) leastin (a)
(¢) leastin (b) (d) leastin (c)

7. foredt mem § sreed O o W @ S i weEfd w @ 9 e— 1
(%) 5= @) St (M S T F= (F) =i, 54 T o
With propagation of longitudinal waves through a medium, the quantity transmitted is:
(a) matter (b) energy
(c) energy and matter (d) energy, matter and momentum

8. ferdt el @ o forw fau U sogmm o fow, <@ o < fo= Wl Vo4
3 o, ST e AT % A O wen W §1 P, @ P, % O P,

Toer o o W g1 ey feRten S wehar €2 1 P,
(%) P>P,

(@ P,=P,

(m P,<P, >

. . T (k)

(|) oM qatE e ©

Volume versus temperature graphs for a given mass of an 4

ideal gas are shown in Fig. at two different values of constant P,

pressure. What can be inferred about relation between P, and ~

Py > P

(@) P,>P,

(b) P,=P,

(c) P,<P, R
(d) data is insufficient T (k)
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9.

10.

11.

12.

13.

14.

15.

g eyl 9 fom | P-V @ o $uR W UihA ABCDA &l 2l

T\ gW fRT T e R A 8-
P A
2Py [ omeenee- D « ¢
A
Y
P |-------- il > B
Vo 3V, v
(®) 6PV, (@) —2P,V, (M +2P,V, (&) +4P,V,
An ideal gas undergoes cyclic process ABCDA as shown in P-V diagram.
P4
2Py [ oeenne- D < ¢
A
Y
P |-------- i > B
Vo 3V, v
The amount of work done by the gas is:
(a) 6P,V, (b) 2P,V, (c) +2P,V, (d) +4P,V,
foret wfeer 1 AT HE THF o I 2
The magnitude of a vector is always a .........c..........
@ﬁuﬁamm%m%&ﬁmmaﬂ%@ .................... g 2l
Moment of inertia of a uniform circular ring about a diameter of a ring is .............
% &9 9 Fal B S TG A TG T oo Ky
Surface tension of liquid generally .................... with temperature.
Rl o1 o1 A AT TSk AU o o e @1 ST T TR Wehfa Wi B2

1

The average velocity of a particle is equal to its instantaneous velocity. What is the nature

of its motion.

FA 1 TSI A B 22
Give value for the modulus of rigidity of liquids.

oot T § foFd T P & fer g Tt

Write down the formula for work done in rotatory motion.

Frefafad U@ W9 (Wo Fo 16,17 AT 18) § 31 o™ T4U 7T §— ATUHAT (A) T HRUT (R),
e fau @ e : (A), (B), (O) 3R (D) & 37 UvHl w1 WET STR T =& i
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(A) A 3R R <l ¥ & 3R R, A i W&l =@ 2

(B) A ¥R R THi & €, @fehd R, A &1 Wel =are 7l 2|
(C) A ¥ &, Wtk R 310 2|

(D) A @R R <l /9 2l

Two statements are given below in each question (Q. No. 16, 17 and 18); one labelled Assertion
(A) and other labelled Reason (R). Select the correct answer to these questions from the codes:

(A), (B), (C) and (D) are as given below:

16.

17.

18.

19.

20.

(A) Both A and R are true and R is the correct explanation of A.

(B) Both A and R are true and R is not the correct explanation of A.

(C) Aistrue but R is false.

(D) A and R both are false.

TR (A) : FUF @R Ot fug (anq) BN ww dieft @ | w2 1
FHEOT (R) &l T o g s () o 1 wnwifeass yafd 2

Assertion (A) : When a body is subjected to a uniform acceleration, it always moves in a

straight line.
Reason (R) : Straight line motion is the natural tendency of the body.
MR (A) : To T ThH YA gE T F MG GAAE ®9 H AH B T 1
RO (R) ;A fordt fie W #E Sl 9a sl w0 77w €, @ SuR wioig "o
feerm & 21
Assertion (A) : The speed of a whirl wind in a tornado is alarmingly high.
Reason (R) : If no external torque acts on a body, its angular velocity remains constant.
IR (A) : dUEH W g % WY TH I AR %9 1 ek B0 S@al 2l 1
HEUT (R) : AU W gig % WY, %e 1 IS e AU g S €l
Assertion (A) : The angle of contact of a liquid with a solid decreases with increase in
temperature.
Reason (R) : With increase in temperature, the surface tension of the liquid increases.
form fafyr =61 39T Fer 10 S i 31§ uREfad & 2
Convert 10 Joule into erg, using dimensional method.
374t (Or)

K] [P+%)(V—B) =RT, P @ ® 3 V 3 2

A 3R B & famn 3 Hifsw)
In the formula (P+%) (V-B) =RT.

Where P is pressure and V is the volume. Calculate the dimensions of A and B.
Sk 1 UAET S A BT @7 gk o Ufaad 97 ok fau etk g wife) 2

What is recoil velocity of gun? Obtain an expression for recoil velocity.
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21.

22,

23.

24.

25.

26.

27.

37gar (Or)
3 kg Wefd o fohet five W omfud #E 9 255 # 39! =91 H 2ms™ ¥ 3.5 ms™ FT A
21 fuvg =1 wfa 1 feen erufafda wdt 21 o &1 afmmon 9 fzon a0 22

A constant force acting on a body of mass 3 kg changes its speed from 2 ms™ to 3.5 ms ™" in
25 sec. The direction of the motion of the body remains unchanged. What is the magnitude
and direction of the force?

YIS 9 SHUNCHS T8 o Bidl ¢2 S gfed adrsy| 2

What do you mean by positive and negative work done? Explain with example.

3rerar (Or)
ST AN % | foe uw & faen W wne s st ® i €1 <A el woawsr afmm
T 9o TR 3% fOm sreeen H o e 21 foRmeen ¥ o qe Sk g welt W gt
e i

Two bodies of unequal mass are moving in the same direction with equal kinetic energy.
The two bodies are brought to rest by applying retarding force of same magnitude. How
would the distance moved by them before coming to rest? Compare.

ouft 7fq & SoguE o gEqed R A 22 39 T i aRefa Hifsw? 2
What is the analogue of mass in rotational motion? Define that physical quantity.

FER g U MU (7)) wanet &1 A9 T (i) @Fwa w1 fEm w uRymn fafaw) 2
State (i) law of orbits and (ii) law of areas given by Kepler for planetry motion.

THAT WoEH SR FEH WoHH H I I SR qqE? 2

Given any two differences between isothermal process and an adiabatic process.

forelt w1 T WA TEd A H RO fAw g9 T FINC @R 9 sTEdw (T) H ARG
ERIEe 2

Find expression for acceleration of a particle executing simple harmonic motion. Draw a
graph between acceleration and time period (7).

SR o Germ o st WerEd | W o g Cp— C, = R &1 fme whifsy 3

Establish Mayer’s Formula C, — C,, = R by using first law of thermodynamics.
314t (Or)
(i) @ frdlt T w1 famr Som U 6ok @9 o gfg 1 S Hehdl €2 T ST
(if) STafer Sl o 9 1 AR IHNGehRT oF i o @i g faenfaa 1 7 22
(i) Is it possible to increase the temperature of a gas without adding heat to it? Explain.
(if) Which law of thermodynamics has been given the concept of internal energy and
temperature.

Th vIF 59 | TRt el o6 forq wiwia o o e qd 3
Obtain an expression for terminal velocity of a ball falling in a viscous liquid.

374t (Or)
Wiee-Taepfa o 1 Hermdl ¥ 7, WX IR Foawereish § 3l T i)

On the basis of stress-strain curve, differentiate between ductile, brittle and elastomers.
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28. THWHIS 119 o forg fafvre-so e @1 ss T it 3

Calculate specific heat capacity of a monoatomic gas.

29. forelt fom =1 g fefas i o forg =fesk @ s 3
Derive expression for elastic potential energy of a spring.
30. GfEwr =n b1 Frge Fram FaEy iR gitomm o forg g wenfud i) 3

State triangle law of vector addition. Find out the expression for resultant vector.

SECTION-D

31. I AlcTh o STEdehlel o [T =FSieh I shifsu| 5

Obtain an expression for the time-period of a simple pendulum.
3rerar (Or)
(i) =afq o o7 o foT =Jed & g w1 Ash < H
(i) 300 m St AR o 3 T R T wer HHAR o SHR W S dieE o Al o e
Bl A o o waft &1 WA 340 ms™ B Al TR % THUA HI A WHEAR o I W qeR
it o ferat <X o] g <M? (¢ =9.8 ms™)
(i) Obtain an expression for Newton’s formula for velocity of sound in gases.
(if) A stone dropped from the top of a tower of height 300 m splashes into the water of

a pond near the base of the tower. When is the splash heard at the top given that the
speed of sound in air is 340 ms™'? (¢ = 9.8 ms™)

32. YR el B %9 & HiyRE S9A (h) & fau =i 9 Hifs) 5

Derive expression for height of the liquid rise (k) in a capillary tube.
314t (Or)
e o Mded o fam # fag @ik fag #=1X
State and prove Newton’s law of cooling.
33. Tk W& I &fas o WY O KO W ATy ok T Yaf fmar S F
(%) =W foh ST 9eioT 9 U q@ed 2l
(@) fr=fafad & fau =ase g S
(i) 3TTTT * TEA
(if) 9T AfereRad e 5
A projectile is fired at an angle 0 with the horizontal with velocity “u’.
(a) Show that its trajectory is parabolic.
(b) Obtain an expression for;
(i) Time of flight
(1) Maximum height attained. 5
379rar (Or)
(i) foret Tommt W gfe@ 1 @€ MET 30 km/h &1 W@ 9@ W@ @R SR Te S fgen o
192 km/h %! =et 9 S @1 foredl =R 1 R R et = 21 afg melt &1 T qE@t =
150 ms™! ® @ WR F HR F e FE A ok W S B

(i) Fer-fafer =1 ST H¥h ThH TOH @O & T 0 = u + at THHO Y HifQ)
(i) A police van moving on a highway with a speed of 30 km/h fires a bullet at a thief’s
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34.

35.

car speeding away in the same direction with a speed of 192 km/h. If the muzzle
speed of the bullet is 150 ms™, with what speed does the bullet hit the thief’s car?

(ii) Obtain the equation of motion v = u + at for constant acceleration using method of
calculus.

| SECTION-E CASE STUDY |

B UME: SNV %l Uk AT O 6ed €1 9gd o fefei @, o e wvie, faed fafe=
Fd Y T wW e, § S0 H FHorers e i §1 a8 emder el 1 oy s ® foges
TOEEY I MG o Y W Sell-&d Bl 8 aufy, sga- AR feafaal §, sHu st
YT el €1 st sou § eli-e et €, fR oft siferss fa 1 vity wEE e ¥ g@ent
Hewyul et 1 wefAl qen @ | sk 1 oifq gHeR1 SUAm fRar S R

() = = 2 1
(1) TH HE IA (b)) T B AA () TH oEd @ (d) Afwhs @
(if) HH-T1 SO Afehad 7?2 1
(a) Tifger =refor (b) G s (c) TfasT sy (d) *E &l
(i) =Tt Taafin w1 WA ek |l g0 @ e, oo ¥ uftafda fean <1 gt 21 1
(iv) =T IO R SO [OH W A G ©?
OR

U I HH oY fRA S Rl B

We often regard friction as something undesirable. In many situations, like in a machine
with different moving parts, friction does have a negative role. It opposes relative motion
and thereby dissipates power in the form of heat. In many practical situations, however
friction is critically needed. Kinetic friction that dissipates power is nevertheless important
for quickly stopping relative motion. It is made use of the brakes in machines and

automobiles.
(i) Friction forces is: 1

(a) a conservative force (b) Pseudo force
(¢) anon-conservative force (d) centripetal force

(i) Which friction is maximum? 1
(a) Static friction  (b) Limiting friction (c) Kinetic friction (d) None

(iif) By using ball bearings, sliding friction can be converted into .............. friction.

(iv) What is relation between angle of friction and coefficient of friction? 1

OR
How can we reduced friction. 1

B WA € Toh geal el ol STol SR SAhiti shidt €1 Yeat oh 3§ SNl §el i Tecd w
FEd T Fd: S oqd geAt H AN heel & 9 o HROT ARdl €, 89 FEd © {6 gkl g
e § &1 At g8 onqel o o # whig ufied g 8?7 kG wmg aegeti & wfd w1 fgen o
TS UierdA et BIdll Wfehe geall o STeRHUT oh SHIROT a7 o GRET H uRedd gl €1 o | e
off Ufed™ ©01 i S Al B W ot i g% gealt w1 AR Rt B, ©Ror % i €1 98
RUT Yeall o T ool o 0] 81 TeelhHUl o Rl ©RUl % 9N H Seei@Hd 96 € € T
g SO Hae R Afehan gl ], W Y TR WC A1 A9, T8 Al S 2
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(i) T &9 9 T o e et i o1 Tocshiol o RO oo fhe W ol T w1

(a) YA H FHAA (b) T at fie =1 s=mE
(c) W& oAy s (d) geat =t =
(if) w9 feret e &1 W Hept Sl €, @ TecrRyol ot fohy fen & o €2 1
() TR H 3T () = H A () A (d) &fqs feem o
(if) W 1 1 Yool 1 Hqe § R TS q o WAl Wl €, Sel R gl &1 B #1 e
% HRO T R 1
(@) 2.45ms™ (b) 4.9 ms™ () 9.8ms™ (d) 19.6 ms™
(iv) S o 1 FTAUF F1 €2 TSEehT IR yea W 49 N B2 1
OR
TETE a5 o T AR S BRI TR ovvvvvovvvvernnnnes 2

We have learnt that the earth attracts objects towards it. This is due to the gravitational
force. Whenever objects fall towards the earth under this force alone, we say that the objects
are in free fall. Is there any change in the velocity of falling objects? While falling, there is
no change in the direction of motion of the objects. But due to earth’s attraction, there will
be a change in the magnitude of velocity. Any change in the velocity involves acceleration.
Whenever an object falls towards the earth, an acceleration is involved. This acceleration is
due to earth’s gravitational force. The remarkable thing about acceleration due to gravity
is that it is maximum on its surface, decreasing whether you go up or down.

(1) Acceleration due to gravity of a body during free-fall does not depend upon the: 1

(a) mass of Earth (b) mass of falling body
(c) wuniversal gravitational constant (d) radius of Earth
(i) When a body is thrown up, the force of gravity is: 1
(a) in the upward direction (b) in the downward direction
(c) zero (d) in the horizontal direction
(iif) A particle is taken to a height R above the Earth’s surface, where R is the radius of
Earth. The acceleration due to gravity there is: 1
(@) 2.45ms™ (b) 49 ms™ (c) 9.8ms™ (d) 19.6 ms™
(iv) What is the mass of an object whose weight is 49 N on the Earth? 1
OR
Acceleration due to gravity ................... with increasing depth.
aaa
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