Physics
SECTION 1

This section contains EIGHT (08) questions.

The answer to each question isa NUMERICAL VALUE.

For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual
numeric keypad in the place designated to enter the answer. If the numerical value has more than two decimal

places, truncate/round-off the value to TWO decimal places.

PAPER-I

Answer to each question will be evaluated according to the following marking scheme:

Full Marks

Zero Marks 0 In all other cases.

+3 ONLY if the correct numerical value is entered;

Q1.

Q2

Q3.

Q4.

Two spherical stars A and B have densities py and
pp, respectively. A and B have the same radius, and
their masses M, and Mg, are related by Mg = 2M,.
Due to an interaction process, star A loses some
of its mass, so that its radius is halved, while its
spherical shape is retained, and its density remains
pa- The entire mass lost by A is deposited as a
thick spherical shell on B with the density of the
shell being p,. If v5 and vg are the escape velocities
from A and B after the interaction process, the ratio

Yp _ |10n . The value of nis ......... .
R 1513

The minimum kinetic energy needed by an
alpha particle to cause the nuclear reaction

1?N + éHe - %H + 130 in a laboratory frame is n

(inMeV). Assume that 1? N isatrestin thelaboratory

frame. The masses of lgN , 4H, %H and 13 O can

be taken to be 16.006 u, 4.003 1, 1.008 1 and 19.003 ,
respectively, where 1 u = 930 MeV ¢2. The value of

In the following circuit C; = 12 uF, C, = C3 = 4 uF
and C; = C5 = 2uF. The charge stored in Cyis ..........
uC.
Cq
It
i
(@)

21

A rod of length 2 cm makes an angle "3~ rad with

==C5_——_2V

the principal axis of a thin convex lens. The lens has
a focal length of 10 cm and is placed at a distance

Q5.

Qe.

40
of 3 cm from the object as shown in the figure.

The height of the image is 2(1\3/5 cm and the angle

made by it with respect ot the principal axix is o

. .
rad. The value of ovis — rad, where nis .............. .
n

2n

3

a
40 30V3
?Cm\/ ﬁ CmV

fe——

At time t = 0, a disk of radius 1 m starts to roll
without slipping on a horizontal plane with an

2
angular acceleration of o = = rad s2. A smal stone

is stuck to the disk. At t = 0, it is at the contact point

of the disk and the plane. Later, at time t = Jrs,
the stone detaches itself and flies off tangentially
from the disk. The maximum height (in m) reached

1 x
by the stone measured from the plane is > +—.

10
The value of x is ............. . [Take g =10 ms 2]

A solid sphere of mass 1 kg and radius 1 m rolls
without slipping on a fixed inclined plane with an
angle of inclination 8 = 30° from the horizontal.
Two forces of magnitude 1 N each, parallel to
the incline, act on the sphere, both at distance
r = 0.5 m from the centre of the sphere, as shown in
the figure. The acceleration of the sphere down the
planeis ....... ms~. (Take ¢ = 10 ms™.)
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0
Consider an LC circuit, with inductance
L = 0.1 H and capacitance C = 10~ F, kept on a
plane. The area of the circuit is 1 m?. It is placed in
a constant magnetic field of strength By which is
SECTION 2

This section contains SIX (06) questions.
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perpendicular to the plane of the circuit. At time
t = 0, the magnetic field strength starts increasing
lineraly as B = By + Pt with B = 0.04 Ts"\. The
maximum magnitude of the current in the circuit
T mA.

A projectile is fired from horizontal ground
with speed v and projection angle 6. When the
acceleration due to gravity is g, the range of the
projectile is d. If at the highest point in its trajectory,
the projectile enters a different region where the

effective acceleration due to gravity is ¢ = 081

then the new range is d = nd. the value of n is

The question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is

(are) correct answer(s).

For each question, choose the option(s) corresponding to (all) the correct answer(s).

Answer to each question will be evaluated according to the following marking scheme:

Full Marks +4 ONLY if (all) the correct option(s) is (are) chosen;

Partial Marks +3 If all the four options are correct but ONLY three options are chosen;

Partial Marks +2 If three or more options are correct but ONLY two options are chosen, both of which
are correct;

Partial Marks +1 If two or more options are correct but ONLY one option is chosen and it is a correct
option;

Zero Marks : 0 Ifnone of the options is chosen (i.e., the question is unanswered);

Negative Marks -2 In all other cases.

Qo.

A medium having dielectric constant K > 1 fills
the space between the plates of a parallel plate
capacitor. The plates have large area, and the
distance between them is d. The capacitor is
connected to a battery of voltage V, as shown in
Figure (a). Now, both the plates are moved by

a distance of 5 from their original positions, as

i1
Ll

shown in Figure (b).

S

7,
d d d d
2 2
| [\
I | I
\Y \Y
Figure (a) Figure (b)

In the process of going from the configuration

depicted in Figure (a) to that in Figure (b), which of

the following statement(s) is (are) correct ?

(A) The electric field inside the dielectric material
is reduced by a factor of 2K.

(B) The capacitance is decreased by a factor of

K+1

Q 10.

(C) The voltage between the capacitor plates is
increased by a factor of (K + 1).

(D) The work done in the process DOES NOT
depend on the presence of the dielectric
material.

The figure shows a circuit having eight resistances
of 1 Q each, labelled R; to Rg, and two ideal batteries
with voltages E; = 12Vand E, =6 V.

Which of the following statement(s) is (are) correct?

(A) The magnitude of current flowing through R;
is7.2A.

(B) The magnitude of current flowing through R,
is1.2 A

(C) The magnitude of current flowing through R;
is4.8 A.

(D) The magnitude of current flowing through Ry
is4.8 A.
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Q11

Q12

An ideal gas of density p = 0.2 kg m™ enters a
chimney of height h at the rate of o = 0.8 kg s
from its lower end, and escapes through the upper
end as shown in the figure. The cross-sectional area
of the lower end is A; = 0.1 m? and the upper end
is Ay = 0.4 m% The pressure and the temperature
of the gas at the lower end are 600 Pa and 300 K,
respectively, while its temperature at the upper
end is 150 K. The chimney is heat insulated so
that the gas undergoes adiabatic expansion. Take
¢ =10 ms 2 and the ratio of specific heats of the gas
y = 2. Ignore atmospheric pressure.

CAD
A

Which of the following statement(s) is (are) correct?
(A) The pressure of the gas at the upper end of the

chimney is 300 Pa.

The velocity of the > gas at the lower end of the
chimney is 40 ms™ and at the upper end is
20 ms™.

(C) The height of the chimney is 590 m.

(D) The density of the gas at the upper end is
0.05 kg m™.

Three plane mirrors form an equilateral triangle
with each side of length L. There is a small hole at
a distance | > 0 from one of the corners as shown
in the figure. A ray of light is passed through the
hole at an angle 6 and can only come out through
the same hole. The cross section of the mirror
configuration and the ray of light lie on the same
plane.

(B)

k<9

Which of the following statement(s) is (are) correct?

(A) The ray of light will come out for 6 = 30°, for
0<I<L.
(B)

L
There is an angle for | = 2 at which the ray of

light will come out after two reflections.

(C) The ray of light will NEVER come out for
0=60°%and ! = E

3
(D) The ray of light will come out for 6 = 60°, and

L
0<I< E after six reflections.

Q13.

Q14.

11

Six charges are placed around a regular hexagon of
side length a as shown in the figure. Five of them
have charge g, and the remaining one has charge x.
The perpendicular from each charge to the nearest
hexagon side passes through the centre O of the
hexagon and is bisected by the side.

*q
" o0e
q : q
q q
q

Which of the following statement(s) is (are) correct

in SI units ?

(A) When x = g, the magnitude of the electric field

at O is zero

(B) When x = - g, the magnitude of the electric

field at O is —1—
6TE (1

7
(C) When x = 2g, the potential at O is WZ&OH‘

3
(D) When x = 3g, the potential at O is — 4 \/—Zgoa

The binding energy of nucleons in a nucleus can
be a affected by the pair-wise Coulomb repulsion.
Assume that all nucleons are uniformly distributed

inside the nucleus. Let the binding energy of a

proton be Ei’ and the binding energy of a neutron

be Z in the nucleus.

Which of the following statement(s) is (are) correct?
(A) EZ —E, is proportional to Z(Z - 1) where Z is

the atomic number of the nucleus.
1

(B) E] —Ej is proportional to A 3 where A is

the mass number of the nucleus.
(O) E] —Ej is positive.

(D) Eb increases if the nucleus undergoes a beta

decay emitting a positron.
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SECTION 3
*  This section contains FOUR (04) Matching List Sets.
*  Each set has ONE Multiple Choice Question.
e Each set has TWO list : List-I and List-II.
e List-I has Four entries (I), (II) and (IV) and List-II has Five entries (P), (Q), (R), (S) and (T).

* FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of these
four options satisfies the condition asked in the Multiple Choice Question.

* Answer to each question will be evaluated according to the following marking scheme :

Full Marks :  +3 ONLY is the option corresponding to the correct combination is chosen;

Zero Marks : 0 If none of the options is chosen (i.e., the question is unanswered);

Negative Marks : -1 In all other cases.

Q15. A small circular loop of area A and resistance R is List-I List-IT

fixed on a horizontal xy-plane with the centre of 1 R R
the loop always on the axis 71 of a long solenoid. @ E (Sm i] + cos (’)tk) (P) 0
The solenoid has m turns per unit length and
carries current I counter-clockwise as shown in the - 1 /. t¢ N tA' o lA
figure. The magnetic field due to the solenoid is in (1 E (sm it + cos @y ) Q 4

i1 direction. List-I gives time dependences of #i in
3a 2

terms of a constantangular frequency . List-Il gives () % ( sin o + cos (Dtl;) ([R) s i

the torques experienced by the circular loop at time

Alug m*Po

t=—— Leta= . 1 /. A A o
6® 2R (Iv) E (sm tj + cos mtk) S) 1 J
z AZ
Y 3a 2
i -—1

Which one of the following options is correct ?
A)I-QI—->PII—->SIV>T
(B) 155, —T,I—Q,IV—>P
C)I->QI—-PII—-SIV—>R

D)I-TIOI—-QII->PIV—-SR
Q16. List-I describes four systems, each with two particles A and B in relative motion as shown in figures, List-II gives

possible magnitudes of their relative velocities (in ms™) at time t = r s.

List-1 List-1I

(I) A and B are moving on a horizontal circle of radius 1 m with uniform angular V341
speed ® = 1 rad s™\. The inital angular positions of A and B at time t = 0are = 0 (P)

i
and 6 = b respectively.

Ay
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(I)  Projectiles A and B are fired (in the same vertical plane) att = 0 and t = 0.1 s J3
5m @ 3-D
respectively, with the same speed v = E ms~! and at 45° from the horizontal V2
plane. The initial separation between A and B is large enough so that do not
collide (g = 10 ms™).
A
t=0 t=0.1s
45° 45°
A B
N o - . .t R J10
(III)  Two harmonic oscillators A and B moving in the x direction according to x5 = xpsin —
0
. t = . .
and xg = sin . + > respectively, starting from t = 0. Take xy = 1 m, f; = 1s.
0 A
| EEE e x5 =xsin (F+7)
B 0
» X
— v ain L
L B0 ® x4 =xgsin -
A fo
(IV)  Particle A is rotating in a horizontal circular path of radius 1 m on the xy-plane, S) 2
with constant angular speed o = 1 rad s™\. Particle B is moving up at a constant
speed 3 ms! in the vertical direction as shown in the figure. (Ignore gravity.)
A
z I3 ms!
B
A
,,,,,,,, r<eo_~ Y/
I// \\ »
\\\/ X
M 2rn® +1
Which one of the following options is correct ?
A) I5RII—->TII—-PIV—>S B)I—=-SII—-PII—-QIV->R
() IS I->THI—PIV-R D) I->T,I—->P I —-RIV->S
Q17. List-I describes thermodynamic processes in four  (II) 0.2 moles of a rigid diatomic ideal (Q)
different systems. List-Il gives the magnitudes gas with volume V at temperature
(either exactly or as a close approximation) of 500 K undergoes an isobaric expansion
possible changes in the internal energy of the to volume 3 V. Assume R = 8.0 ]
system due to the process. mol ! KL
List-T List-IT (I) One mole of a monatomic ideal (R)
(I 102 kg of water at 100°C is (P) 2kJ gas is compressed adiabatically

converted to steam at the same
temperature, at a pressure of 10° Pa.
The volume of the system changes
from 10 m? to 107 in the process.
Latent heat of water = 2250 kJ/kg.

1
from volume V = 3 m?3 and pres-

sure 2 kPa to volume g

13

7k

4K



14 Oswaal JEE Advanced Year-wise Solved Papers

(IV) Three moles of a diatomic ideal gas (S) 5k Which one of the following options is correct ?

whose molecules can vibrate, is giv- (A) I->T, >R I —-S,1IV->Q

en 9 KJ of heat and undergoes iso-

baric expansion. B) [-SI—-PII->TIV->P
(T) 3K C) I->PI->RII—->TIV—->Q

D) [->QII—-R I —-SIV->ST

Q 18. List-I contains four combinations of two lenses (1 and 2) whose focal length (in cm) are indicated in the figures.
In all cases the object is placed 20 cm from the first lens on the left, and the distance between the two lenses is
5 em. List-II contains the positions of the final images.

List-I List-IT
) f=+10 +15 P) Final image is formed at 7.5 cm on the right

/\ ’\ side of lens 2.
) U

20 cm 15cm 2
(IT) f=+10 +10 Q) Final image is formed at 60.0 cm on the right

[\ \ / side of lens 2.
’ \ A

20 cm 15cm 2

»
»

>
»

(III) f=+10 =20 (R) Final image if formed at 30.0 cm on the left

/\ ’7 side of lens 2.
<4+—>

20 cm 15cm 2

»
»

(Iv) f=-20 +10 (S) Final image is formed at 6.0 cm on the right

X v m side of lens 2.
U
—>¢—>

20 cm 1 5cm 2

»

(T) Final image is formed at 30.0 cm on the right
side of lens 2.

Which one of the following options is correct ?
A) I->PII->RIII—-QIV—->T B) I-QI—-PII—-TIV—>S
O I->PI->TII->RIV->Q D) I->TI—-S5I—Q,IV—-R
aa
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Q.No. Answer key Topic's name Chapter's name
Section -1

1 2.30 Escape Velocity Gravitation
2 2.32 Nuclear Energy Atoms and Nuclei
3 8 Capacitances combinations Electrostatics
4 6 Rectilinear propagation of light Optics
5 0.52 Rotational Motion Rotational Motion
6 2.86 Rotational Motion Rotational Motion
7 4 LC Circuits Electromagnetic =~ Induction  and

Alternating Currents
8 0.95 Kinematics in Two Dimensions Kinematics

Section -1I
9 B Capacitances Electrostatics
10 AB,C&D |Electric Resistance Current Electricity
11 B Degree of Freedom and Specific Heat Capacities | Kinetic Theory of Gases
of Gases
12 A&B Optics Optics
13 AB&C Electrostatic Force, Electric Field and Electrostatic | Electrostatics
Potential
14 AB&D Binding Energy Atoms and Nuclei
Section -III

15 C Magnetic Effects of Current Magnetic Effects of Current and

Magnetism
16 Rotational Motion Rotational Motion
17 Specific Heat Capacities of Gases Kinetic Theory of Gases
18 Optics Optics




16 Oswaal JEE Advanced Year-wise Solved Papers

SECTION -1 By using:
1. Correct answer is [2.30] E = Amc?
Explanation : Given, = (1.008 + 19.003 — 16.006 — 4.003) x 930
RA = RB = R, and MB = ZMA =1.86
For star A: Now,
Radius of star (remain) = R;\ =R, lml'ul2 —lmzvé =186
2 2
! 47‘5 3 MA
Mass of star (remain) = M, =pA—(R")"=—% 1 1 2
( )= M 3 8 ~(@)(0,2)-~(20) 2 = 1.86
2 2 25
By using law of energy conservation
20,2~ 20 =186
-GM, 1, 0 T5r0 '
T tomu, =0
Ry 2 80,°
0 -186
5
Hence, v, = 2GM 4 =\/2GMA(2) = ~GM, , 186x5
Ry 8R 2R vy° = 5
For star B: Minimum energy needed (1)
7
Total mass over B = §MA n = EvaN +EMHeUIZ-Ie
Now new radius of B will be r _ 1(4)(03)
7 4
4—“(r3—RBS)pA = gpA(gnRAsj = 20,2
3 = 2x1.86x5 -~
15 s ?
- o ( 8 ] ’ Hence, n = 2.32
15)1/3 3. Correct answer is [8]
Hence = l R Explanation :
2 G
It
vg®  23GM, y
2 8x15"3(R/2) 1 ¢ 1
6 V= ar ¢/ T=C=F2V
23GM
® Ty\2x15°R
C,=12pF,C, =C3=4uF, C, = C; =2 uF.
From the nodal analysis, potential across Cj is
Now, g [ 23 _ |10n @V -0) =2V ’
N 153 ~\ 153 Charge on C3is = C;(2V)
Hence, n =230 =4 X2
2. Correct answer is [2.32] =8uF
Explanation : Given, 4. Correct answer is [6]
1?N + YHe — H o+ 13 o Explanlatlon :
(16.006 u) (4.003 u) (1.008 u) (15.003 u) g, ‘»\
60°
From conservation of linear momentum, i4_> 20 —
Pﬁnal = Pinitial fembe— Tﬂ M :
4v, =1v" + 190" = 200° 301
- 20v° '
T4 ~30\3
h v v
20 5 hyow o 308
3
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430
= v, =——cCcm
13
According to lens formula
111
v u f
r_1.3
v 10 40
v =40 cm
Separation (x) = v -0,
40—@ =% cm
13 13
30v3
tan o =é—8_i3
13
T T
o =—=—
6 n
Hence, n==6

5. Correct answer is [0.52]
Explanation : At,t =0,0 =0

2
N
3

U =rm

=0+1aﬂ

1(2 b .
=—| = X | =—radian
2\ 3 3

As, v, = vsin 0

v, =vsin60 = —30
2

3 5

2 =
4y 4
2¢g 28

[By using III equation of motion]

17

h
N
| 0
|
4
—X—T
h=22
28
_3n m
9x2g 69
Maximum height from plane will be given by
H =h+E
2
L 1
= +—
6x10 2
314 1
=i —
60 2
By comparing with given height we get,
x = 314 =0.52
6
Hence, h =052m
Correct answer is [2.86]
Explanation :
15=%-Mﬂ
5

Given,M =1kg,r=0.5m
According to free body diagram concept

5-1+1-f=1(@)
5-f=a (i)

Now due to rotation:

Net torque = Ia {About the centre of mass}
2
fx=2(1x05) =ng((x) (ra=ro)
2
-1=—-a
f 5
2
_1 =—0n
f 5



18

2
=14+ — ..(id
f= 57 (ii)
By using equation (i) & (ii)
2
5-a=1+—-a
5
4 _1+%a+u
a =@=2‘857
7
Hence, a = 2.86 m/s?
7. Correct answer is [4]
Explanation : Energy stored in capacitor and
inductor are same and maximum.
q° _ 1
Hence, U —LIVZn
2C 2
2
QD _p
cL "
-0 _ Ccv
" JLC JLC
-3
I, =\/§><V= 0 004
L 0.1
I, =1 =1 =0.004
Hence, I, =4mA

8. Correct answer is [0.95]
Explanatzon In1t1ally, a; =

%

Fmally, a,=g = OL 9.

’ >0 c0s0 =u
Seff

v*sin 20
Range =d=——
8
v sin 20
Hmax S —
28
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Seft

2 .
b= 25029081
8
_(O.9vsin9)
8

d
2 (i)
vcosO Xt ...(ii)

_ 0.90% sin Bcos O
8
Using (i) & (ii)
_vsin20 . 0.90° sin® cos® x 2
28 gx2

B v%sin20

1+0.9
2o (1709

_ v%sin 20
= —Zg

_d(19)
2
d” =095d
n =095

(1.9) (Asd” = nd)

Hence,

SECTION - 2
Correct answer is option [B].
Explanation :

Figure (a)
£,AK
d

Here, E, =%andco =

—

—d/2

}_

— d/2

Figure (b)
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A
Here, cl = So—t

d—t+—
K
_ §A
2d—d+g
K
g)A

d+i
K

€oA

m

__§AK
d(K+1)
B

S K+1
Hence, The capacitance is decreased by a factor of

1+K

10. Correct answer is options [A, B, C & D].

Explanation : By using the concept of folding
symmetry, we have,
Vo

I I

|
te}
[ =
o)

18V 12V
6V 1Q

By using KCL
i +iy+iz =0
18-V, - -
0+12 V0+0 A\
3/2 1/2 3/2
54 =5V,

4
Vy = >4 volt
5

12V 1Q

And also

54
18-V 2(5_\7)
+

19

I, LTI
5

I 12 aa
5

11. Correct answer is option [B]
Explanation : Given, g = 10 m/s®:y = 2
As per Adiabatic condition
P,!-Y.TY = P,! ~.T" = Constant

& _ E y/1-y
Py T,
2-1
P, =(@) x 600
150

P, =6;£=150Pa

Now: Z—T:p.Alvl = 0.8 kg/s

0.8

Hence, V; :—O.ZXO.I =40 m/s
As we know
P =&:>p><E
M T
[N W
P2 _PZ.Tl_z
P2 =2py

Work done on the gas = total energy
= AK + AU + internal energy

f

P;AjAx; — P,A Ax, =%Amv% —%Amvlz + Amgh+5
ﬂ—ZP Av, zvé —V%
Am % Am 2
2x600 2x150 2 _40%

- _207 407 yon
0.2 0.1 2

400-1600
—_—

(P,AV, - P,AV,) 2P, +gh

6000 - 3000 = 10h

3000 =-600 + 10h
10h = 3000 + 600
h =360 m
12. Correct answer is options [A & B].
Explanation :
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Ray will come out after one reflection for 8 = 30°
and0<I<L

L/2

Ny

60° 15.

——1L/2 —
If6 = 60°: l=E
2

Ray will come out after two reflections.
13. Correct answer is options [A, B & C].

Explanation :
Tq
4
.
I
I
“q L
*q °q
*q

(A) Diagonally opp. elements cancels out the electric
field of each other because of symmetry of charges’

N
Eo=0

2qx4
Enet —2
4me.4.3a
Epet =—1
6mea”
K
©€) As, VvV =3
4

So here for the combination

v=/Ka__ 79
2d 4n80(\/§a)
7q
V=
4x/§n£0a

14. Correct answers is options [A, B & D].
Explanation : Electrostatic potential energy = Ep — Ey
_1\p2
Required binding energy =7 X 1 @=h
4me, R

As: R =R A"

Oswaal JEE Advanced Year-wise Solved Papers

_Z (Z -1
47'580 ROA1/3

Conclusion, Binding energy of proton increases if the
nucleus undergoes a beta decay emitting a positron.

SECTION -3

Correct answer is option [C].

Homl .- 2
() B= sin ot + cos otk
) (sin wtj )
-
o =BA
HomR
= cos (mt).A
NA) (oot)
e :@:—HO mloA sin ot
dt J2
2
P L HomIOAT o
R 2R
- -
As, M=iA
2
iAR)=PMOA” G onF
V2R
> b
212 2
Mg TOA” 2 (=)
V2R
d a A
T =——i

= I 2 A
am B = MOZ (sin ot +cos 0t))

2
0=0;e=0;i=0;t=0
Kot
2

- >

o = B.A
_boml
V2

_4o_ pymloA sin

a2

e UomloA

1 =—

R 2R

N
M =ixA

— A A
(I11) B (sin wti + cos otk)

cos ot.A

e = ot

sin ot

N
T
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- - =
(IV) T =MxB

_L
R
3 .

=—oi
4

16. Correct answer is [C].
Explanation : (I) Resultant velocity

Ho mE

N

|:A12 X

2 _ 2 2
Upag = Up +0Ug—20,pCOSO
w, = o, 0 =90°

vy =vg=1m/s

Uga = Upa — \/El’n/s

(1) - 5T~ BT~
VA =—i+—]
2 2
- 57 4 (511: lOn)A
VA =—i4| —-—=
2 2 3
5m, bm,
2 6
- 5T~ 5T~
UB =———i+—]
2 2
5t: (5n )a
=22 [Z41]]
2 2
UBA =—5ﬁ{—}

o =y 257 +1

1
(L) If x, = sint, then v, = cos t = 5 m/s

If x = cos t, then vy = —sint = —Tm/s
3+1
Upa :_(\F Jm/s
2
1 ( \3)_1+3
UaB =57 77 |
2 2 2

- -
(IV) v and v are perpendicular

N
| VBA | =\,VA2 -f-VB2

(cos wt} +sin wtlz)]

m/s

17.

18.

21
=10 m/s

Correct answer is [C].
Explanation : (I) According to work-energy theorem

AU = AQ - AW
10°(1073-10"°
= (10*&2250)—%14
10
AU = 2.1501 kJ

(I) AU = nC,DT

=EnRAT

2

=%(0.2)(8)(1500—500) ]

=4k
(II) P,V," = PV,

5/3 5/3
(5] =l
3 24

P, = 64 kPa
_3 64><i—2><1 kJ
2 24 3
=3K]
(Iv) AU = nCyAT
=n.ZRAT
2
=7k
Correct answer is option [A].
Explanation :
uf —-20(10)
@ Ty T20+10
u, =15
v, = 1515 =7.5cm
15+15
(I) v, =20; u, =15
15(-10
v, =¥=—30 cm
15+(-10)
III 15(-20
(t v, =20; u, =15}V2=¥=60cm
15+(-20)
(—20)(-20)
=—————=-10cm
(V) 1T 20+ (~20)
u, =—-15cm
-15x10
v, =—X=30 cm
-15+10

aa



