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PHYSICS

1. Sol: (B)
2GMm 1

Note: The energy of mass ‘in’ means its kinetic energy (KE) only and not the potential
energy of interaction between m and the two bodies (of mass M each) - which is the
potential energy of the system.

2. Sol: (A, D)

. ) . ..oou
vV =U,Sinat, (suppose t, is the time of collision) ?O =UuU,cosat, =t = %

Now the particle returns to equilibrium position at time t, = 2t, |.e.3—” with the same
@

mechanical energy
i.e. its speed will u,

Let t, is the time at which the particle passes through the equilibrium position for the

second time.
t

t3 =E+2tl
T 27 brx
=4t —=—
o 3w 3w
_5z [m
3VKk

Energy of particle and spring remains conserved.

3. Sol: (A, D)
Due to field of solenoid is non-zero in region 0 <r <R and non-zero in region r > 2R
due to conductor.

4. Sol: (A, B)
If wind blows from source to observer

V+w+u
L= hviw—u

When wind blows from observer towards source

V —-w+u
f.= fl(v —w—uj

In both cases, f,> f,
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5. Sol: (D)
A

" 2sin6
Ind = In(ij—ln sin®

n
Ad _ 0 cos0do
d sin@

[Ad—dj = +CotOAO

Also (Ad )max =d cothAD
A

2sin0

_ /1(?020 AD
2sin“ 0

cotfA0

. cos0
As Oincreases cotf decreases and — 75 also decreases
Sin

6. Sol: (C, D)
In triangle PCC,
h=d+f
The electrostatic field at point P is

K(p;‘rﬂ' 3)5 K(piﬂRS)(—ﬁ)
E= 3 + 3
Ry R;
4 .
E=Kp§7r(r2—r1)
3g,

7. Sol:.(A,B,C,D)
Option (A) is correct because the graph between (0 -100K) appears to be a straight

line up to a reasonable approximation.
Option (B) is correct because area under the curve in the temperature range

(0 -100K)is less than in range (400 -500K)
Option (C) is correct because the graph of C versus T is constant in the temperature

range (400 -500K)
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Option (D) is correct because in the temperature range (200 -300 K)specific heat
capacity increases with temperature.

8. Sol: (A, C)

Given Data
nZ
45a =a,— ...(i
8 =8— (i)
nh 3h
_—— .. (ii
27 27 ( )
So n=3andz=3

So possible wavelength are

1 1 1 9
— —RZY == -
{12 32}:% 32R

1 1 1
=RZ’| S -= |=> A4 =—
{12 32} & 3R
e
3 2 3 5R

9. Sol: (B)
Using work energy theorem

mg Rsin30°+w, =%mv2

2
200-150 =
2

v=10m/s

10. Sol: (A)
N —mg cos60° = m

N = 5+g =7.5Newton.

11. Sol: (B)
For direct transmission

P =i’R =(150)" (0.4x20) =1.8x10°W

5
fraction(in%) = 1'8X12 x100 = 30%
x10
12. Sol: (A)
40000 _ 200
200
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13. Sol: (B)
dB

E(27R)=7R* &
(27R) =7R"

E=—
2

14. Sol: (B)

AL:j;zdt

=Q(§BJR(1)

_QR’B

, Inmagnitude

Au = yAL

BQR?
2

=y (taking intoaccount the direction)

15. Sol: (C)
oLi— JHe+H

% =6.015123-4.002603 -2.014102

0=-0.001582<0
Sonoa-decayis possible
0B, > H + 2B

% =209.9828766 —1.007825—208.980388 = —0.005337 < 0

So, this reaction is not possible
2H 5 *He+ Li

% =2.014102 + 4.002603-6.015123 = -0.001582 > 0

So, this reactionis possible
70 82 152
202N — 5,5e+ ,Gd

Cg 69.925325+81.916709 -151.919803 = -0.077769 < 0

2:

So, this reactionis not possible
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16. Sol: (C)
2P0 — ;H +%2Pb
Q =(209.982876 —4.002603 - 205.97455) C*
=5.422 MeV
form conservation of momentum
2K, (4) = /2K, (206)
4K, = 206K,

103
Kl = 7 K2

K, +K, =5.422

= 105 5422
103

- K; =5.319MeV =5319 MeV

17. Sol: (D)
P.—>(2);Q.—(3);R.—(4);S.—>(1)
P. 1,> ... (towards normal )
Ly > ... (away fromnormal)
Q. 1=t (Nochangein path)
Zi=0= Zr =0ontheblock.
R. 1>ty (Away fromnormal)
Ly > Uy, (Away fromnormal)
Mx%:yzsinr:sinr:ﬁ Sincesinr<1:>ul<\/§,u2
2
s. ForTIR:45°>sinC:>45°>sinC:>%>%:>yl> 2.1,
18. Sol: (C)
P.—>(4);Q.—(2);R —>(1);S.—>(3)

P. KE :%KT =[MUT? |=K'[K]= K'=[MIT K™ |

Q. F=6zyv=[MUT?|=p[L][LT"]|=pn=[ML'T"]

R, E=hf:>[MLT2T2]=%:>h=[MLzT_1J
s 99 _K'A(aT) ['\"LZTZ]_[k[Lz][K']}
Ca . a~x ] L]

K'=[MLT°K™]
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19. (A)
P.—(4);Q.—>(3);R.—(2);S.—>(1)
Apply PV*# =constant for FtoH.
(32R)V,* =RV® =V, =8V,
For path FG PV =constant
= (32R, Vo = RV, =V, =32,
Work doneinGE  =31PRV,
Work doneinGH =24RV,

— PHVH — PFVF

Work donein FH =36PV,
(-2/f) e
. Vs
Work doneinFG =RT In| &
VF
=160RV,In2.
PN
n=l
32P, F f=3
Isothermal
4
Adiabatic
Py s <€ ldlt a
Vo 8Vo 32V, v>
20. (©
P.—(2);Q.—>(1);R.—>(4);S.—>(3)
PO N B (Betadecay)

SU >3 Th+; He  (Alphadecay)
wBi - Pb+H  (Protonemisson)
Ph L La s R (fssion)
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