HINTS AND SOLUTIONS
PART-A : PHYSICS

(A)
2B/

—— is unitless
ma

) ma )
. units of — = unit of ¢ = meter

. . ma
and unit of o = unit of — = meter

(©)
\ \
tan 30° = —2 and tan 60° = —~
vV, V,
Vly = 3V2y

Now, Vi, — V3, =2gh

vy = [Fory, - [

ory = —x =,/3gh

c0s60°

(B)
Initially block moves downward and its momentum increases (with —ve sign)
Due to water resistance damping of motion happened.

(A)
1
U<+——o
0
Before collision After collision
y.Usind
T Ue——0
Y ‘ 0 g"‘
Vv Slne > V C0S u Cose
Now, velocity before and after collision along the incline plane remains same, so
vsinO=ucos6 ... Q)
usin©
ande =
vVCosH
e =tan%0
(D)
P
0
T=l,a

fR =1mR20L
2



10.

f:%ma (ra=0aR)

(A)
T= YA—KA

/
T= YA_KIE

¢t p

10 —4
I: YA/ _ 9x10 ><5;<10 _ 5000
po pl 9x10
ve F _ /5010 mis
il
}Lmax = 2€
\Y; \/%xlO
andf . = =
max 2
[135Hz
(D)
£t (u+v,) _ 510(330+20) 595 Hz
(u+v, —v,cos60°) 330+20-20cos60°

©)
By equation of continuity
vy m®
v, 1.5cm?

X

By Bernoulli’s equation

1, 1,
px +Epvx = py +Epvy

3 2
px _py =Epvx

Vyx = 0.63 m/s
Q = Ax vx = (3 cm?) (0.63 m/s) = 189 cm®/s

©)
Io(Do = Itwt

% Mr o, = % Mr? (L+ 2aAT)o,

Wy

o, = 110004
+0.004

(A)
Kk , k
03:,/— and o :‘/—
m 2m

Now, by conservation of momentum

mu = 2mv
u
=>V=—
2

—oA=22
2
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13.

14.

15.

16.

17.

(B)

o
z

120 N 4

<«—10 kg >

A

20 kg |

(D)
AQ = AU + AW = AU + nRAT

AQ:AU(H%)
AU=75

(D)
dE d 1 2p
Fep 25 _py 9 2 2P
Pagr ~ P2 erneo re }
1

Fo—
A

(B)
K, +U, =K +U,
:imkz(ZGMJ_GMm :O_GMm
2 R
R

R h
1-k®

=h=

(A)
Ising =

_ 2020 1
2207 +220° 2

VvV X
" Z

100 N
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19.

20.

21.

22.

23.

24,

(D)

e )

Bw/?

emf,. =

Bw/?

emf., =—

emf., =0

(©)

K.E. is maximum when angle between M and B is 0°.

Now, K, +U, =K, +U;
0-MBcos120° =K, —MBcos0°

—L=dx—t=x—
2 Al EZ V €2
R _#

R, 1}

2. 2x6x107
a 24x10°x107

(A)

thoton = Fgravity

B:Mg
C

p=3x10°x107%x10
p=3x10"W
(B)
A =D sin¢
12.27 A =Dsing

Jv

12.27x107%

:> e —
v10x10°

¢ =sin™(0.223)

(©)

=

=0.55x10"%sing

E 63
¢ 3x10°
=21x10°T

For direction of B
ExB=i
~.B=k

Oe

O e



25.

26.

27.

28.

29.

30.

(©)
v=2f,(¢,-¢,) = v=340m/s
(ﬂj _Af0+A€2+A£l

V' max fo Ez_&

1 0.1+0.1

=——+
100 74.0-24.0
[11.4%

(A)
At t = 0; resistance offered by C; and C; is 0 and after long time, resistance offered by C; and C; is o

(B)

A= Aoe_;”t

/nA =(nA, +(ne™
/nA =/nA, -\

o =22V _0.625x10°A
8000

; -3

Lol _0625x10° 0
B 24

(D)

B.E.=[26 x 1.00783u + 30 x1.00867u — 55.9349u] ¢
= (0.52878 u) ¢2

=492 MeV



58. (B)

) )
—
Aromatic Aromatic
59. (B)
60. (B) .
@)
ol O
R-CXO-R’
o

Hence, O denoted by 3 is more basic due to negative charge.





