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1. Helium at 27°C has a volume of 8 litres. It is

suddenly compressed to a volume of 1 litre. The
temperature of the gas will be [y = 5/3]

1) 108°C

2) 9327°C

3) 1200°C

4) 927°C

2. The depth d at which the value of acceleration due

to gravity becomes 1/n times the value at the
surface of the earth, is; [R = radius of the earth]

R
-

2R(T)

3)

HR(:)

3. A mass of 10 kg is suspended vertically by a rope

from the roof. When a horizontal force is applied
on the rope at some point, the rope deviated at an
angle of 45° at the roof point. If the suspended
mass is at equilibrium, the magnitude of the force
applied is; (g = 10 ms™)

1) 200 N

2) 140 N

3)70N

4) 100 N

4. When a sphere rolls down an inclined plane, then

identify the correct statement related to the work

done by friction force.

1) The friction force does positive translational
work.

2) The friction force does negative rotational
work.

3) The net work done by friction is zero.

4) All of the above
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5. Two identical harmonic pulses travelling in

opposite directions in a taut string approach each
other. At the instant when they completely
overlap, the total energy of the string will be;
A
-\
2) Partly kinetic and partly potential

1) Zero
3) Purely kinetic
4) Purely potential

6. If Wagc is the work done in process A — B — C

and Wper is work done in process D — E — F as

shown in the figure, then;
F 3

A L 1 L B |E1 1 [ Dl .
———1——1
V. 2V, 3V, 4V, 5V, 6V, TV,
1) |Woer| > |Wagc|

2) |Wper| > |Wagc|

3) Wper = Wagc

4) Wper = —Wasc

7. For the arrangement shown in the figure, the

reading of spring balance is;

r(—l—

5kg

1) 50 N

2) 100 N
3) 150 N
4) 200/3 N

10 kg

5.
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1) |Wper| > |Wagc|

2) |Wper| > |Wasc|

3) Wper = Wasc

4) Wper = —Wagc
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8. Two particles are performing simple harmonic

motion in a straight line about the same
equilibrium point. The amplitude and time
period for both particles are same and equal to A
and T, respectively. At time t = 0 one particle has
displacement A while the other one has
displacement —A / 2 and they are moving towards
each other. If they cross each other at time t, then
tis;

1)5T /6

2)TI3

3)T/4

4)TI6

9. The number of possible natural oscillation of air

10.

11.

12.

column in a pipe closed at one end of length 85
cm whose frequencies lie below 1250 Hz are;
(velocity of sound = 340 ms™)

nH7

2)5

3)6

4) 4

If T1 and T» are the times of flight for two
complementary angles, then the range of
projectile R is given by;

1) R =4qTiT:
2) R =2gT1T>
3) R=%gT1T>
4)R=%gT1iT>

An open knife of mass m is dropped from a
height h on a wooden floor. If the blade
penetrates up to the depth d into the wood, the
average resistance offered by the wood to the
knife edge is;

1) mg (1 + Z)
2) mg (1 + Z)z
ymg (1-3)
4) mg (1 + %)

Moment of inertia of a uniform rod of length L
and mass M, about an axis passing through L/4
from one end and perpendicular to its length is;
1) 7/36 ML?

2) 7148 ML?

3) 11/48 ML?

4) ML2/ 12
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( a
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13.

14.

15.

16.

17.

For a satellite orbiting close to the surface of
earth the period of revolution is 84 min. The time
period of another satellite orbiting at a height
three times the radius of earth from its surface
will be;

1) 84 x 2v/2 min

2) 84 x 8 min

3) 84 x 3v/3 min

4) 84 x 82 min

Assertion (A): Sine and cosine functions are

periodic functions.

Reason (R): Sinusoidal functions repeats it

values after a definite interval of time.

1) Assertion (A) and Reason (R) are the true, and
Reason (R) is a correct explanation of
Assertion (A).

2) Assertion (A) and Reason (R) are the true, but
Reason (R) is not a correct explanation of
Assertion (A).

3) Assertion (A) is true, and Reason (R) is false.

4) Assertion (A) is false, and Reason (R) is true.

Assertion (A): Heat absorbed in a cyclic process

IS zero.

Reason (R): work done in a cyclic process is non

zero.

1) Assertion (A) and Reason (R) are the true, and
Reason (R) is a correct explanation of
Assertion (A).

2) Assertion (A) and Reason (R) are the true, but
Reason (R) is not a correct explanation of
Assertion (A).

3) Assertion (A) is true, and Reason (R) is false.

4) Assertion (A) is false, and Reason (R) is true.

The momentum of a system is defined;

1) as the product of mass of the system and the
velocity of centre of mass.

2) as the vector sum of the momentum of
individual particles.

3) for bodies undergoing translational, rotational
and oscillatory motion.

4) All of the above

A black body at 1227°C emits radiations with
maximum intensity at a wavelength of 5000A.. If
the temperature of the body is increased by
1000°C, the maximum intensity will be observed
at;

1) 5000 A

2) 6000 A

3) 3000 A

4) 4000 A

13.
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15.

16.
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18.

19.

20.

21.

22,

If there is a straight line parallel to volume axis
in a P-V diagram, then it is a graph:

1) isochoric

2) isobaric

3) isothermal

4) none of these

The springs shown are identical. When A =4 kg,
the elongation of spring is 1 cm. If B = 6 kg, the
elongation produced by it is

1)4cm
2)3cm
3)2cm
4)1cm

Statement I: The reflection coefficient of a black
body is zero.

Statement 1l: Black body absorbs all the
radiation incident on it.

1) Statement | and Statement Il are correct.

2) Statement I is correct, Statement Il is incorrect
3) Statement I is incorrect, Statement Il is correct
4) Statement | and Statement 1l are incorrect.

Statement I: Work done by the gravitational
force is positive when the two—point masses are
brought from infinity to any two points in space.
Statement 1I: Gravitational potential energy
increases during the above process.

1) Statement | and Statement 11 are correct.

2) Statement | is correct, Statement I1 is incorrect
3) Statement I is incorrect, Statement Il is correct
4) Statement | and Statement Il are incorrect

Statement |: Atomizer is based on the principle
of Bernoulli's theorem.

Statement I1: Bernoulli's theorem is not based on
the conservation of energy

1) Statement | and Statement 11 are correct.

2) Statement | is correct, Statement I1 is incorrect
3) Statement 1 is incorrect, Statement I is correct
4) Statement | and Statement 1l are incorrect
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23.

24,

25.

26.

27.

Two soap bubbles in vacuum of radius 3 cm and
4 cm coalesce to form a single bubble under
isothermal conditions. Then the radius of bigger
bubble is;

1) 7cm

2) 12/7 cm

3)12cm

4)5cm

Internal forces acting in a system of particle can

change;

1) the kinetic energy but not linear momentum of
the system.

2) neither linear momentum nor Kinetic energy of
the system.

3) both Kkinetic energy and linear momentum of
the system.

4) the linear momentum but not the kinetic
energy of system.

A satellite is moving with a constant speed ‘V’ in
acircular orbit about the earth. An object of mass
‘m’ is ejected from the satellite such that it just
escapes from the gravitational pull of the earth.
At the time of its ejection, the kinetic energy of
the object is;

1) Y2 mV?2

2) mv?2

3) 3/2 mVv?

4) 2mV?

When forces F1, F2, F3 are acting on a particle of
mass m such that F, and Fs are mutually
perpendicular, then the particle remains
stationary. If the force F1 is now removed, then
the acceleration of the particle is;

1)Fi/m

2) FoF3 / mFy

3) (F2—F3)/m

4) F2/m

A solid sphere rolls down two different inclined

planes of the same height but of different

inclinations;

1) in both cases the speeds and time of descend
will be same.

2) the speeds will be same but time of descend
will be different.

3) the speeds will be different but time of
descend will be same.

4) speeds and time of descend both will be
different.

23.

24,

25.

26.
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28.

29.

30.

31.

32.

In a stationary wave system, all the particles of

the medium;

1) have zero displacement simultaneously at
some instant.

2) have maximum displacement simultaneously
at some instant.

3) are at rest simultaneously at some instant.

4) All of the above

Two liquids are at temperatures 20°C and 40°C.
When same mass of both of them is mixed, the
temperature of the mixture is 32°C. What is the
ratio of their specific heats?

1)1/3

2) 2/5

3) 3/2

4) 213

A force F1 accelerates a particle from rest to a
velocity v. Another force F» decelerates the same
particle from v to rest, then;

1) F1 is always equal to F».

2) F2 is greater than F.

3) F2 may be smaller than, greater than or equal

to F1.
4) F, cannot be equal to Fi.

A point particle of mass 0.1 kg is executing
S.H.M. of amplitude of 0.1 m. When the particle
passes through the mean position, its kinetic
energy is 8 x 10~ joule. Obtain the equation of
motion of this particle if this initial phase of
oscillation is 45°.

1)y =01sin (4t +
2)y=0.2sin (4t +
3)y=0.1sin (Zt +
4)y=0.2sin (Zt +

| ]
— — —

NERNENFNE]

Match the following

a) Isobaric process |i) No heat exchange

b) Isothermal process|ii) Constant pressure

¢) Adiabatic process |iii) Constant internal

Energy

d) Isochoric process |iv) Work done is zero

1) (@)ii, (b)—i, ()1, (d)_iv
2) (a)—ii, (b)iii, ()i, (d)-iv
3) ()i, (b)-iii, (c)-ii, (d)-iv
4) (@)-iv, (b)iii, ()i, (d)-ii

28.
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MBS eyl sULD  45° o5
B(HHBTe0, Db HIH6T BUIhDHHH 6 FLOGTIT(H
1)y=0.1sin (41: +
_ H T
2)y=0.2sin (4t + 4)
_ H T
3)y=0.1sin (Zt + 4)
)

4)y=0.2sin (21: +

B

LTled1eu(mHeueastauBenmLl GLIm(HhoHHaLb

a) OIS rpT 1) Geuliu uTBBD 060
pehl

b) F0GeuiL Blabey i) HeneowiTer DiIDSHHID

C) Qeuliur iii) Hleweowimer &i% SLBBeD
ufoTmmLolede0T

pehl

d) sereiene) wrmm [iV) OFuis Galenev LLe3uID
ML)

1) (@)—iii, (b)ii, ()1, (d)—iv
2) ()-ii, (b)-iii, ()i, (d)-iv
3) (@)—i, (b)-iii, (C)-ii, (d)-iv
4) (@)-iv, (b)-iii, ()i, (d)ii
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33.

34.

35.

36.

37.

38.

Two stones are projected with the same speed but
making different angles with the horizontal.
Their horizontal ranges are equal. The angle of
projection of one is ©/3 and the maximum height
reached by it is 102 m. Then the maximum height
reached by the other (in meters) is;

1) 76

2) 84

3) 56

4) 34

A spring having a spring constant ‘K’ is loaded
with a mass ‘m’. The spring is cut into two equal
parts and one of these is loaded again with the
same mass. The new spring constant is

1) K/2

2)K

3) 2K

4) K?

A body of mass mis lifted up from the surface of
earth to a height three times the radius of the
earth R. The change in potential energy of the
body is;

1) 3mgR

2) 5/4 mgR

3) 3/4 mgR

4) 2 mgR

The superposing waves are represented by
following equations
y1 =5 sin 2z (10t — 0.1 x)
yo=10 sin 2z (10t — 0.1 x)
find |max/ Imin
1) 16/9
2) 9/1
3) 4/9
4) 25/9

An electric motor creates a tension of 4500 N in
a hoisting cable and reels it in at the rate of 2 m/s.
What is the power of electric motor?

1) 15 kW

2) 9 kW

3) 225 kW

4) 9000 HP

The average resisting force that must act on a 5kg
mass to reduce its speed from 65 msto 15 ms™*
in 2sis;

1)12.5N

2) 125N

3) 1250 N

4) None of the above

33.

34.

35.

36.

37.

38.

Brewi®h BBH6T BT Cousd o0 e1piwilILI(h eTsenT,
SO SO L SHSHIL_60T Oeu6iBaum)
CHTeWIMIGMET 2 (HUTHGHHIMBEI.  Sjeumnslest
SlewLIDL L UJIDLH6T FIOWTS B(HBEGHLD. 6evtn3leir
eiGamentid /3 oBmID SiF &L g o wipb 102 m.
Leter] LoBOBTIM 6T IQUl SIHSULF o WIFLd
(1BL_Lflev)

1) 76

2) 84

3) 56

4) 34

gmei ompdled ‘K’ GamewiL e(h smefer Hlenm ‘M’
® L&l gmpUUBHBSHI. SFHeMTeld SFeni® Lo
UTemIGeTa  Geul LUl B, @eubpled ety
WemiBo 6% BlenpuL el gBBLLGSBS. LS
(et Lompsled)

1) K/2

2)K

3) 2K

4) K?

m pHlevpulenlw b 2 L 60 Lhluier Gopugliieo
Bkba Yulesr o R g el cpaip L EiG
2 WISHMEG 2 WISHFSLILGSHBH. L 606 Hlenev
SUBBeJed  GBLGLD TBHBLD

1) 3 mgR

2) 5/4 mgR

3) 3/4 mgR

4) 2 mgR

Slmevdeflest  CoBOUTHHHIHO  LiesTeu(hHd
FLOGTUT([HSHENT60 &HNSlS LB 6313601
y1 = 5sin 2z (10t — 0.1 x)
y2=10 sin 2z (10t — 0.1 X)
Imax/ Imin %{f) &mL[ﬂUJ@_ILD
1) 16/9
2)9/1
3) 4/9
4) 25/9

@@ Weigmy GuriLmy 4500 N @wpelegemnul
o wWisaid GzUlefled o (HauTdhGHIBEHI LOBHID
olmg 2 M/s aaip aldssHed Feo QFuISMBEI
Wedtgmy GLomiLmiflesr SHmest 616516017

1) 15 kW

2) 9 kW

3) 225 kW

4) 9000 HP

2 alemgseisy Bavpulen GeaussHema 65 mMs™

Bmba 15 Ms? ouss Gopss 5 Kg aamiuled
GFweoLL Geuemrigw FgTaf e1HTLIL| allensF
1)125N

2) 125N

3) 1250 N

4) None of the above
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39.

40.

41.

42.

A lift starts from rest. Its acceleration is plotted
against time. When it comes to rest its height
above its starting point is:

-2
a(ms )
A

2

0 » 1(s)

-2 —_—

1)20m
2) 64 m
3)32m
4) 36 m

In the stable equilibrium position a body has:
1) Maximum potential energy

2) Minimum potential energy

3) Minimum kinetic energy

4) Zero kinetic energy

The equation of motion of the particle is
described in List-I. At t = 0, particle is at origin
and at rest. Match the List—I with the statement
of List—II.

List—I List—II
a)v=_8tm/s 1) Particle will change its
direction after some time
b) v = 6t-3t2 ii) Particle moves with

variable acceleration

¢) x = (3t% + 2t)mliii) Velocity of particle at

t=1sis8ml/s

d) a= 16t iv) Particle moves with

uniform acceleration

4) a— (i, iii); b— (ii, iv); c— (i, iii); d— (i, iv)

Two particles are projected in air with same
speed u at an angle 61 and 0. (both acute) to the
vertical, respectively. If the maximum height
reached by the first particle is equal to that of
second, then which of the following is correct?
(T1 and T, are time of flight of two particles
respectively)

1) 61 <62

2) 01> 62

AT1>To

HT1=T>

39.

40.

41.

& Wleire_WwiTsha) g@uiaied B(hbdH OHTL HIGSHBSH.
SIH6T (WBH&HHLD HTVHH MBS THITH
SHLLOLUU BeTengl. SiH Uiy  HlmeudE
Sy Gurgl SiFHer OHTLda LeTelldg Gosd
DIHGT @ _WIJLD

2
a(ms )
r Y

2

0 8 1:2 » 1(3)

-2 —_—
1)20m
2) 64 m
3)32m
4)36 m

BlemeouwImedr FLomHleneoulled e 2 L 6v
1) oiFsul g Heneo SBBed

2) G®BBSLLF Blaveo SiiBed

3) GOBHSLLF Buids DUBB6

4) uggedw Qi SBBed

BlBeHeeT BUIbe e FLoaTUTH LI 1guwied-| 0
alauflbsiul(Getengl. t = 0 &60, SHidein
CamBpHIeld guialed o 6Tengl. UL Igulsd—lm
Ul pwieo—! |l saBmIuL 61 QUT(HSHSHALD.

List—I List-II

a)v=8tm/s 1) sl FAfigl GHID HIHHE
DIHGT HlenFen LOTHHILD

b) v = 6t-3t i) glse6lt mEID
PESBHBIL T BTSB!

c) x = (3t% + 2t)ml|iii) simelen Gousid
t=1s-e 8 m/s

d) a = 16t IV) gisbeit Fymen
WESBHBIL T HBTHBSI

4) a— (i, iii); b—> (i, iv); c— (i, iii); d— (i, iv)

42. Byewi® BIH6TH6l (LpenpGul Camemimisbelt 01 LoBMILD

02 (Byemi(d GuIRGHTEID) FiowTer Gaudbddled U
STHBASIeL IBIWILBESTB6T. (LPSH6ED HIH6T DIeHLU|LD
SIHBULF 2 _WIFLD BTewIL Mo HIHEHHEG FLOOTH
B mHHSHTeV, LlsTeuheueteumnsley 61gl &Fifluwimeng)?

(T1 Bmid T2 (1penBBUW BT6RIHB HIBETH6IT LIBEEGLD
€ih)

1) 01 <02

2) 01> 02

T1>To

HTi=T


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

43.

44,

45.

The velocity of a particle moving along the x—
axis is given by v = 5x% + 9, where v is in m/s and
X is in meter. The acceleration of the particle
when passing through point x =1 m, is:

1) Zero

2) 95 m/s?

3) 140 m/s?

4) 150 m/s?

Identify the correct variation of potential energy
U as a function of displacement x from mean
position (or x?) of a harmonic oscillator (U at
mean position = 0)

1)
O X
2) 4
2
O X
3)

4) None of these

A steel ball of mass m falls in a viscous liquid
with terminal velocity v, then the steel ball of
mass 8m will fall in the same liquid with terminal
velocity?

v

2) 4v

3) 8v

4) 16v2v

10

43.

44,

45.

X- 5560 BEHMHID QI Sisemer Gausd V = 5x% + 9
S0 OETHHSILGABE, B0 V eaiug M/S
wBsIb X BULfled meb@&bh. yetel X = 1 m
aulwims Ggevenid Cug giseserler (WHSHHLD

1) Zero

2) 95 m/s?

3) 140 m/s?

4) 150 m/s?

@m dimg  eweowlwmpiuler  ggmaf
Meneouledmba (Sisvevg X°) BLUOULFFS X
GFweourLrs Hewev mmed U et Ffluimest
OTBIUTL L& Hewi_pfwiab (BEBemevuso U = 0)
1) U

0 X
2) U
2
0 X
3) U
2
X

4) Benal 61D B606m6V

m mlevpuwenLwl 6. .& Ubdl (wenerw! Geusld V
o L a1 Uaialiurer SHyausbdled alwadpgl, LIBg
8m Mevp GamewiL 6. .& UbH DI6H Hyaudhdleo
alpCurgl SiFHeir (pemer Geusd?

v

2) 4v

3) 8v

4) 16v2v


https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m

6 Alpha Waves Coaching Centre

www.alphawavescoaching.com f (o .

NEET, JEE, CA, TUITION
ERODE - 12, CONTACT: 9500939789

PHYSICS FULL PORTION CLASS 11% (06.01.2025)

45x4=180 MARKS

HINTS AND SOLUTION

(4)

TVri=constant = T, =T, (—

(2)

A\
p.r]

A\ 4
mg
T T
—=mg and —=F
NN
So,F=mg=100 N

(©)

For a body to purely roll down the inclined plane,
static friction will act at the contact point and the
point will not slip on the surface. Hence work
done by friction force is zero.

(©)

When the two waves overlap, there overlap would
give a wave of amplitude zero. Since there would
be no deformation in the wire. Hence there will be
no potential energy. All the energy would be
kinetic.

(4)

Work done by a gas in a process is: from the PV
diagram is the area enclosed by the loop.

As we can see both loops ABC and DEF have the
same area enclosed.

Hence Wasc = — Wper

However, the magnitude are opposite.

(4)
_Netpullingforce 10x10-5x10 _10
~ Totalmass 10+5 3

m/'s 2

T—5><10=5><a=5—3?

This is also the reading of spring balance.
(4)
+A ~

i} 0
T+ 4]

From the figure we can see that ‘6 + 90°” is the
phase angle here.
From the figure we can calculate ‘0’ as

3
\2)
A
= sinezE

2

= e=sin—1(1)
2

= 0=30°

sin® =
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10.

Therefore, we have the initial phase as 30° + 90°
=120°
Since the total initial phase angle between the
particles is 120°, we can say that the phase angle
covered by each particle will be half of the total
initial phase, i.e. 60°.
We are given the total time period of the two
particles at T. we know that time period is the time
taken for one complete rotation, i.e. 360°.
Therefore, the time taken to complete 360° is T,
then the time taken to travel 60° will be,

T T T

= —x60 = —x6 = —
360 36 6

@)
Fundamental frequency of the closed organ pipe is
V :L
4L
Here,v=340ms?, L=85cm=0.85m
, 340 ms 1
4%x0.85m
The natural frequencies of the closed organ pipe
will be
Vn=(2n—-1)v=Vv, 3v, 5v, 7v, 9v, 11v, 13v, ...
= 100 Hz, 300 Hz, 500 Hz, 700 Hz, 900 Hz 1100
Hz, 1300 Hz, ... and so on.

Thus, the natural frequencies lies below the 1250
Hz is 6.

=100Hz

(4)

For complementary angles projectiles, 6; + 6, =
90° and Range, R will be same for both
projectiles.

Here, T, = 2usINO; 2ng
9
T, = 2usin 0, _ 2ucos6; as (62 = 90 - 0)
g g
u?sin20;
R=—=
g
Thus,
29 2
T, = 2u (ZSlng1 cos6,) _ (U“sin26,)2 _ Rg

g 9 g

or R= % gTT,

11.

12.

13.

14.

15.

16.

)
Decrease in potential energy = Work done against
friction
mg (h+d)=F.d
here F = average resistance

= F=mg(1+g]

(2)

Applying parallel axis theorem

2 4 2
| =1, +Mn2 =M (L) ML
12 4) " a8

(2)

From Kepler’s laws of planetary motion-

/ 3/2 3/2
T_27rR32 TZ_L&J z(ﬁj _3_g

oM TR R
= T2=8T1
T, = (84) x 8 min

1)

A periodic function is one whose value repeats
after a definite interval of time, sin® and cosO are
periodic functions because they repeat itself after
2r interval of time.

T/\,[\/ j\\%

sin curve COs curve

(4)

Assertion: is false, in cyclin process only AU =0,
AQ = AW.

Reason: is true, work done is not zero only
change in internal energy is zero.

(4)
MV + MoV, 4+ MV
My +My + Mg +.c4my,

cm

(mg +my +mg +....4+ My Ve

= (M + MoV + ...+ MV, );
Option(A) is LHS of the above equation.
Option(B) is RHS of the above equation.
Hence, (A) and(B) are same.
Option(C) is correct since momentum can be
defined for a body having translational motion, it
may have additionally rotational and oscillatory
motion.
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17.

18.

19.

20 .

21.

22.

3)

According to Wein’s displacement law.
AmaxT = constant

A

Tma _Ta 121207 427321500 K

;‘maxz 1

kmaxlel _
O Aax, = T> = (1000 + 1500) K
= 2500K

_ 5000%1500 _ 3000A.

2500
)

N
[ B SR
1
V
It is an isobaric process.
()
F=kx =mg=kx = m o«ckx
Hence, ﬂ:ﬁxﬁ:f:in
m ks x 6 k/2 x

= X2=3cm
(1)

The reflection coefficient of a black body is zero
because black body absorbs all the radiation

incident on it.

()

Work done by the gravitational force considered
as positive when the two-point masses are brought
from infinity to any two points in space.
Gravitational potential energy decreases during
the above process.

()

Atomizer is a device that is used to emit liquid
droplets as fine spray. 'Atomize’ here means
splitting up a large body into small, discrete
particles. It works on Bernoulli's principle.
Bernoulli's theorem is based on the conservation
of energy.

23.

24.

25.

26.

(4)
Applying conservation of moles.
ni+nN2=n

RT RT RT

= PiVi+ PV, =PV

e
n )\3 n )\3 r L3
= 4+ =r?

= r?=+3%+4% =5cm
Hence the radius of the new bubble is 5 cm.

1)

The kinetic energy of the system, but not the
linear momentum of the system

Consider a bomb blast, where the internal
chemical energy generates strong internal forces.
The total kinetic energy of the fragments is much
higher than that of the bomb before explosion.
However, absence of external force result in no
change in the total linear momentum of the
system.

)

V is the orbital velocity. If Ve is the escape
velocity, then V, =+/2V. The kinetic energy at the
time of ejection.

KE:%mmfzém@Eszmvz

1)

For equilibrium of system,

Fl=\[|:22+|:32,a59:90°

In the absence of force F,

Acceleration _ Netforce
Mass
. F2 + F2 E
Acceleration :E:_l
m m
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217.

28.

29

30

31.

(2)
As v= 2gh

1+L

MR?
Hence velocity is independent of the inclination of
the plane and depends only on height h through

which body  descends. But because
t=— ! 2h+ depends on the inclination
sin6\ g

also, hence greater the inclination lesser will be
the time of descend. Hence, in present case, the
speeds will be same (because h is same) but time
of descend will be different (because of different
inclinations)

(4)

A stationary wave is called such because, there is
no wave velocity.

This means that all parts of the wave have the
same wave. They all attain maximum position at
the some time. They go to mean position at the
some time, and they go to rest and maximum
velocity at the some time as well.

(4)

Q1=Q2
ms; (32 — 20) = ms; (40 — 32)
5_8_2
s, 12 3

©)

We cannot say anything about the magnitude of
the forces because it is not mentioned by how
much time each of the forces has taken to
increase/decrease the velocity. Hence, F; may be
smaller than, greater than or equal to Fi.

1)

Ko =1 MV2.ax —lco A% xm
-3

= o= 5= 2X8X102=4rad/s.
V mA 0.1x(0.1)

X [ Asm[mt+%}=01sm( ]

32.

33.

34.

35.

36.

37.

38.

)
Isothermal ---Temperature is constant- (Internal
energy constant)

Isobaric ---Pressure is constant
Isochoric---VVolume is constant
Adiabatic ----AQ = 0 There is no heat exchange.

4)
-
u?sin?e,

H 29 sin®e,
H, u2sin®6, sin26,
29
T mT T T
0,-"=9,-E_L_T
'3 2 3 6
2
Hy=H 2 %2 _q0p, 114 gy

sin® 6,
@)

Spring constant (k) o« -
Length of thespring (1)

as length becomes half, k becomes twice is 2k.

3)
u, - GMm , _ GMm
R 4R
AUzGMm_GMm:EGMm
R 4R 4 R
3
=—mgR
4 g
2
lmax _ (A +A)° 225 9
lmin  (A—A))> 25 1
(2
Power = Fv
P =4500 x 2 =9000 W =9 kW
(2

Fdt = mv — mu from work energy theorem
m(v—u) 5(65-15) 5x50
dt 2 2

F= =125N
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39.

40.

41.

(2)
At 4s
u=at=8m/s

slzéat2 =%><2><42 =16m

From4sto8s — v=8m/s
a=0,s=vxt=8x4=32m
From 8s to 12s
S3 =81 =16m . Stotal =S1+Sp +S3=64m
()

In the stable equilibrium, a body has minimum
potential energy.

(1)
(A) v=8tm/s
= a=8m/s’andatt=1sv=8m/s
(B) v=6t-3t
After some time v will be negative, so particle will
change its direction.
a= % =6—6t
dt
So, I and Il is matching.
(C) x=3t2+2t

v=%=6t+2, att=1s,v=8m/s

and a= % =6 m/s? so a is constant.

Hence, 11l and IV is matching.
(D) a=16t
a — variable

dv

a=—
dt

jdv=j16tdt

v=8t?att=1s,v=8m/s
So, Il and 111 is matching.

42.

43.

44,

45.

(4)

2 -2
(Height)me =419

29

= (Height) , o< Sin° 0
(Hmax)l = (Hmax)z
sin? (01) = sin? (0,)
0:=0
2usin©
g
0:1=0=>T1=T>

yJ -

T= =T «sind

(3)
dv
a=v—
dx
N _10x :>a=[5x2 +9]x10x:>a=50x3 +90x
dx
Atx=1m,a=50x13+90x 1
= a=50+90 =140 m/s?

(©)
U = k2
2
i.e. U versus x? graph is a straight line passing
through origin.

)
2 f—
\Y =2r(pg—p°)gwhere n is the coefficient of
n
viscosity of medium.
Clearly V oc r?
= mor? = Vo (m)??

/
LoV (m)T v_zz(s_mf"”
Vi my \Y m

= V=4V
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