Question paper - 1

(1 Answer [B]
Solution :

In sentence, digits are without decimal
point. So, zero at right side are not
significant digits. so, there are three
significant digits in 37,800 thus, statement
is true.

All digits without zero are significant digits
so, cause is true. But cause is not true
explanation of statement.
2) Answer [D]
Solution : For first part
N
Tl
v —————————
1
1
1
1
1
I
1
1
1
1
1
I ~
v=vytat,v=o+xi, .. 1 =vix
For second part
v=vytat, 0=v—yb,, .. 1, =Vy
Now, t =1, + 1, =vix+vly, t=v (X+ y)
Xy
S v v’ distance travelled in time ¢,
Area enclosed by v — ¢ graph
1 1 ’
] (x+y) L= S0t y)
A3) Answer [C]
. F 60
Solution : F <N mv, N> — = 755 =20
mv
N> 20
“4) Answer [B]

Solution : Velocity of sphere at point B
v, =dit=12/4=3 ms !, If length of slope
BC is d then,

vz—v02= 2ad, . 25 -9 =2 gsin 6d

S))

(6

(M

@®)

[ acceleration parallel to surface of slope

a = gsin 6]
1
2 16=2x10x 75 d. .~.d=4—f

. 3X 10X 4+/2
Work W =mg sin 45° d = 5x J2 =241.

Answer [C]
Solution : Here, m; = m, Ar; = L/2
m, = (m + M), Ar, =?
mo__mL
Ary = Ary m, = 2m+ M) downward.
Answer [B]
Gmm 1
Solution : from, F = % F o F
Gravitational force between two particle is
independent of medium between two particle.
1 1
“Fie< = and F, < =
1 rl2 2 r22
E_n 102 1
. F]_:r22:(2—0) :Z, ...F2:F1/4
Here F,=F=F, =F/4
Answer [A]
Solution : Y = 3K(1 —2u) (1)
Y
From equation (1) u= % [1-Y/3K] ..(3)
. Y
From equation 2) u=— -1 (4)

2n

.. from comparison of equation (3) and (4)

1Y |_Y , 98 _3_ 1
2[ 3K} 2n 1’Y n+K
__9nK
" n+3K
Answer [C]

Solution : Ty, = 3 Te +32, ATy = 3 AT

= 2 x50 °C =90 °F
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®)

(10)

(11)

(12)

Answer [A]
Solution : v, == 3P
p
_[3x101x 18 .
= sox 102 1845 ms
Answer [C]
Solution : n=40, .. ¢ =21 — % = %

phase after n oscillation, 6 = 21 + 0]

_ [80n+1m} _ 4807 +11T

6 6
_ T
=49] 5 rad
Answer [A]
Solution : Series connection of last three

capacitors of right side, its equivatent co
: 11,1, 1 1

pacitance is I =g t5t357 3

s C'=3uF

Now due to the parallel connection of
C, and C', the equivalent capacitance of

last part of network is C' =3 + 6 =9 uF.
Continuous calculation on left side in last
combination of capacitors such like that its
equivalent capacitance is 3 UF.

Answer [D]

Solution : Rg= R, (1 + 00)

Rso =R, [1 +50 o]

5=Ry[l +50q] (1)
and Ry = Ry [1 + 1000]

6 =R, [l + 1000] .(2)
taking ratio of equation (2) and (1)

6 141000

< Zm:>6+3000625+50006

13)

(14)

(15)

- . -1 _ o1
I'=200 0 .. o= 555 = 0.005 °C

suostiluting this value in equation (1)

5=R,[1 + 50 x 0.005], 5= R, [1 + 0.25]

5=Ry[1.25], . Ry= 732 =4 Q

Answer [C]

Solution : Here r = @ and A = 2
= _nézzr;li() A< K

Answer [C]

Solution : induced current / = %

—NBA (co9, — co$, |
R At

—1000X 0.1X 10° [cos(90} cos30
20X 5% 107

WE

=1A
Answer [C]

Solution : Increase of electric current in
L — R circuit is

ﬂ
_ — L
1—10(1 e ]

. 1
magnetic energy U, =5 L 102

_ Ymax
But U= 2
1. »,_1:1 2 p_ 1 2
5 LP=2[5 LIA=LP=2 L
=L .l [1—e‘Rt}
2 2 0

(- from equation (1))
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1 - = 1 19
Siop BBl a |
_Rt Lo L
Q)= L ITR n(2) = 0.693 (R)
(16)  Answer [D]
Solution :
B 2
(20)
From figure, ZBO'C =70°, ... ZCON'=20°
= ZNO'O = 20° (Reflection angle of incident) @1)
- Z0DO' = 70°
AODO' for ZO'OD = 180° — 70° — 70° = 40°
s ZNOO' =0 = 50°
(17)  Answer [A]
Solution : f + f, = 36 (1)
_fo fo _ .
m=7- = 5,f, + —= =36, from equation (1))
e 5
P _ 180 , _ (22)
56/, =180, fi=="./,=30cm
fe=6cm
(18) Answer [A]
Solution : v, =3 x 108 cms™ =3 x 10 ms™!
Kpa =3 mPp= 3 Ox1031) 3x 105
g, 405x10 18
=4.05x107'°J) = Teox 109 eV
.. Stopping potential
K
[og] = —2% = 22 v=253V

Answer [B]

Solution : 1,, = 28 year = 84 year = 31, ,

(2
=1, (3) -

=125x 1073 x3.7x 1010

l

= =1.25 mCi

disintegratior

=463 %107
second

Answer [B]

. .p = he .
Solution : Eg— o eV) ..

662X 10 x 3x 16
g€  1.724x 10° x 1.ex 10%°

Eg= 0.7199 = 0.72 eV
Answer [C]

Solution : Due to the formation of 'n'
plates, (n — 1) capacitance forms and type

are considered as in parallel connection.
.. equivalent capacitance in parallel

Cpo=C+C+C+..(n=1)=(n-1)C

Q
=(n—-1) A§°
Answer [C]
Solution :

v ms~![40 ms™!

v=20

0] 25 X m

When displacement of particle is 25 m
then velocity is 20 ms~!. Now
acceleration

dv dv dx dv ~20
a=—="7"'""30 =V =20(2—5)

dt dx dt dx
=— 16 ms2
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23

24

(25)

(26)

@7

Answer [D] (28)
. . o 4m m,
Solution : Tension force in string T = ——=—=—
m, +m,
4X 15X 25
_ 0= Ax1sx 25 o
15+ 25 40
=375N
Answer [B]
Solution : I, = Iy 29)
1 2_ 1 \r2. MC?
5> MR?= 2 MR”+ >
2_mpr2_ L 2_ 1 2
MC“=MR“—- 5 MR*= 5 MR
Lo R
Y2
Answer [A]
lution : 2 = n [ 22| Here both
Solution : t, n T, - T, ere bot
time period is same. ¢, = f,
80— 20 50— 20
In{50=20) = (T, —20
60 _ 30 . _
39 Ty —20° 2T, —40 =30
T,=35°C
Answer [B]
Solution : v, = wfe'k% and temperature 30)
constant. So, Vims is constant.
Answer [C]
_ | 80 _ B
Solution : v = L~ ysx 102 =40 ms
-1 2 A2
Power P= 5 n o~ A%y
=2 x5x 102X Qux 602X (6 102240
=511.12=512 W

Answer [A]
Solution : W = MB (cos0 — c0s60°) = @
08=MB . MB=16Nm
W'=MB (c0s60° — c0s90°)
_MB _ 16 _ 7
== 0.8 x 10" erg
Answer [B]

Solution : Work function of A, ¢, =4.2 eV

i%=4.zv
e

A=10 A =10x 1010m

Suppose, electrostatic potential of sphere is
V. In this condition, maximum energy of
photo electron is 4.2 eV. They leave

sphere with zero velocity.

_ he
Now from, eVo = N o,

c
V= - (b_: (taking Vo = V)
6.625x 10°* x 3x 18
V= Tox 109 x 1.ox 100 42

=1242.18-42=123798 V= 1238 V
Answer [A]

1
Solution : s Z-1¥=
2 1
LA (Z,-)
Yy 100

L2 1P=2522,-1=5=2,=6
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Question paper - 2

) Answer [A]

C
Solution : A=B + 5 E is dimensionally

true.

C
- A=B,A=M°LIT!, 55 =B
D+E=%('.'D=E)

_c MLy
"B [M°L'LT

s D=[MCLOT!], . D=[T]
?2) Answer [C]

Solution :
T — A (5. 15)
1
c/ |
_____ = DI(6, vy)
AN
i S
O 3 5 6 10 (10,0
0, 0) E F G

Area of AOAB = % x OB x AF

=%xmxﬁ=%m

for O — C — A line, 50 — 3-0
'.1—55><3=vl,.'.vl=9ms*1
15—0 \,—0

for A—D —Bline, 575 = T

VY= 12 ms™!

Area of AOEC = 3 (OE) (CE)
1 _

=2 x3%x9=135m

Area of ADGB = % (GB) (GD)

=%><4><l2=24m

Now, distance travel during 3 to 6 s

= Area under the part ECADGE
= Area of AOAB
— (Area of AOEC + Area of ADGB)
=75-(13.5+24)=375m
A3 Answer [B]

. . F
Solution : acceleration a = —, . d=v t + L
m o2

o F o o _ |2md
== 2 J L ()

and v2 — V02 = 2ad

2= gy Jﬂ .(2)
m m

From (1) and (2)

2md 2Fd
VENTE T T Vad?

“) Answer [A]
Solution : Tension force generated in string
T =Mg-Ma= Mg - Mg/3

s T= % Mg (in normal direction)

displacement = d (in downward direction),
SLO=T
~. Work W =Td cosO

-2 -_2
=3 Mg d cosnt 3 Mgd
Q) Answer [B]

Solution : 1 =1+ L, + ;=2(3 MR) + = MR?

- 1 2
> MR
(6) Answer [B]
Solution :
D C
YIRS ~IM
m,-
0
M ~JM
A B

b
Herer=0A=OB=OC=OD=$

Suppose, escape velocity of particle

799




)

@®

&)

having mass m is Ve. .. Total energy at
'0O" = total energy at infinite distance
(*+ from energy conservation Potential
energy at infinite distance is zero and

particle need to free from binding so
kinetic energy at infinite distance is also

Zero).
At 'O' potential energy + Kinetic energy = At

infinite distance (potential energy + kinetic
energy)

- mvez—4 (

2

.y = [8Gm _ [8Gm _ [s/2Gm
" Ve r b|v/2 b
=11

8X 1.4X 6.67X 10
R VA
e 4x10°

GMm
r

)=o+o

x 18°

=137 10*ms! = 13.7 103 kms™!
Answer [C]

Solution : Y =2n (1 + ) (1)

put Y = 2.8 n in equation (1)
28n=2n(1+p), 14=1+p

L u=04
Answer [D]
Solution :
A%
D C
A B
P

Net work done during cyclic process is
area enclosed by graph P — V. Above all
process are cyclic process so diffenence
of internal energy for each is AU = 0.
Answer [B]

Solution : P; = Apg + P,

Where P, = Atmospheric pressure

=1.01 x 10° dyne cm2

From Boyle's law P, V|, =P, V,

(10)

< (490 x 1 x 1000 + 1.01 x 109 V,
=1.01 x 100V,

= (049 % 100+ 1.01 x 109 V, =101 X 10°V
5 1.50x 106V, =1.01 x 106V,

V= T2 X V= 1.5 50
=T75cc

Answer [A]

Solution : Y = A sin (®f + ¢)
y=5cm

A =10 cm 2 £ = 2s

=3 =snQo+9)=shCo+9)=F

= 120+ 6¢)=m (1)

Now ¢ = 6 = kinetic energy K = E/2 = % KA?2

(11

A
.'.t=6:>y=$

A :
ﬁ = A sin (6m + 0)
= sin (6® + 0) :%

Q4o+ 4d) =1 2

for equation (1) and 2) 240 +40=120+6 ¢

= 120=2¢
= 6m= 0 ..(3)
from (1), 120+ 36 =T
=48w =T
2TC

=S 0W=T/48 = — ..

T T = 96s.

from equation (3) % =¢= ¢=mn/8rad

Answer [B]
Solution :
Y
%
____?9_2__ ;
gl | P, b) %
b i
O——" X
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Electric field by g, at P is

? q Kx2x10°
1 =K 52 = (2% 102)?

- K

E, == x102NC!

- Electric field by g, at P is

\

0,

b2

Kx1x10°
(1x 10%)?

E, =K

_)
. E, =Kx102NC!

%
From figure, resultant vector E make an
angle O with X-axis then, tan®
~BEg, Kxio?
B K g2
2
- tan@ =2
(12)  Answer [D]
2 uF 2 uF 1 uF
P
P 5uF ——oQ
11
1
Solution : The equivalent capacitance
between point P and A is
' 2X 2 + 2X 2
S 2v2 2r2 1t1=2uF
The equivalent capacitance between point
A and Q is
C'"=1+1=2uF
. The equivalent capacitance between
point P and Q is
C-.C  2x2
CTTiCc T W
(13)  Answer [D]
Solution : .-. Eeq= 2x6=12V

Toq ™ 6 % 0.015=0.09 Q

E _

R+req

12

w1 8.5+ 0.09

12
W V=E—-Irn=12- [8.5+ 0_09} X 0.09

=119V
(14) Answer [C]
Solution : /
O ————————————— --P
45007
7/
/
7
/
/
/
/
4
L1 e
7/
V4
/
/
/
/7
4
/
7/
7/
7
o'
For electrical conducting wire of length /
= u_ol 1 1
B = (sinB, + sinB,)
Hol 1 Mol V24,
I e— + —) = =
B=2mr © «/5) am-/2l sl
(15) Answer [C]
Solution :
P M Q
dyJL
T I — S
— X
A Y R N B

1
Magnetic flux associated with surface having

width dy and length x as seen in figure is,

_a = Mol
dd = BdA = = xdy
a+l a+l
Ko Holx " dy
L |do = — xdy = .[
Jdo izny b a Y
L Hglx a+l
o= o ln[ a
*. Induced electromotive force
do ol {a+l} dx
E=- " on " [Ta |
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(16)

(17)

(18)

L Kelv a+tl szz}
.E= o ln[a Tt \

. Induced current /= E/r
Now, force dF on small segment having

Kol
2|y

width dy is dF = Bl dy = ldy

. Force required to maintain constant
velocity of rod MN is,

IR
21 ]Iy

Using equation

F=[dF =

I | a+l a+|dy
polol by, fadl) TS
a

21 2nr a
! NT
=F= ¥ [Hzin n (%ﬂ
Answer [D]
Solution : For L — R circuit tan 60° = %

= oL = R tan 60°

- o 1
for C — R circuit tan 60° = oCR

1 _ o
= oC = R tan 60

Here oy = —Rtan60°so |Z|=R.

Answer [B]
Solution : First plane mirror is effective
because light did not incident on second.
Hence, final image forms at distance 6 cm
from first plane mirror.

Answer [A]

Solution : A=r, +r,

A =2r [r; = r, parallel ray of base]

r; =30° A=60° i=ethen 6=0m
ite=A+9,2i=A+dm

. 90° = 60° + dm, dm = 30°

(19)

(20)

21

(22)

Solution : From /= % I=10% 35 =

. A+dm 60°+ 30
sin sin
_ 2 _ 2
n= - =
sinA/2 60°
sin—
2
sin 45° 1 2
T osin3ee A2 001 V2
Answer [A]

Solution : from 7‘0 13)375 A
0

(h) L; = 2232 = 5380 A

But, 5380 A of wavelength is visible light
range, while 3094 A of wavelength is in

ultraviolet (100 — 4000 ,&) range.
*. Lithium shows photoelectric effect.

Answer [A]

Rc 1
:>foc_

Solution : f=
Answer [B]

5 5
30

_1
_6A

Answer [A]

Solution : From Newton's law of cooling,

dv(t) _

5 =~ K(©,-9)
Coav(t)
o e X

.. By integration — | ®- J— k dt
0 — 05

" log, (8,—0) = — kt + C, Where C is
integrating constant.
This equation is for a straight line. So,

option (A) is true.
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23

25

Answer [A]
Solution :
v
A 1
n A
/2 112 1

For both particle, it is seen from the graph
of v — ¢ that for particle A the area
enclosed by graph v — ¢ is large so
distance travelled by particle A is large.
Answer [D]

Solution : from T = I+ Md2, 1 o< d? is parabolla

(26)

27

Answer [A]

Solution : Weight of object at depth d from
earth surface.

mg = mg (I — d/R)

.25 o 1.9 _ 25
. 36W—W(l—d/R),..l—R 36
d _ 25 _ 11 . ,_ 11
. R _l_%_§ ..d_%R
Answer [B]
Solution :
FV
Weight of Block | Excess Weight

W (mg)

Suppose, the height of block outside the
water is x. According to law of flotation,
Weight of displaced water = Weight of
block (10 —x) x 102 x (10 x 102) x 1000g
= (10 x 1072 x 800 g.

SLox=2cm

Now, putting mass of 325 g, block shifted

downward by x.

.. Compression in the spring is x cm.

.. Restoring force generated in spring is,
F=kr=(2x102)k

Now, force in normal direction

F'=(10 x 102)3x 1000 x g = 10 N

Now looking FBD for system, W + mg = f+ f'

28

29

(30)

{(10 x 1072)3 x 800 x 10) + 325 x 103 x 10
=@2x102xk)+ 10

solving the above equation k = 125 Ny

2
- k=625Nm"!
Answer [A]
.. _ M 700 _
Solution : A = T = 1000 = 0.7 m

o Asin (3 — o) = A sin (32— o)

2TCX

= -0+ W3 +2mn = = —of
= x= (% +0.7n) n=0,1,2..
~ox =081, 1.51, 2.21,...
Answer [A]
Solution :
M, V& +V? 13 (@5F +V,?
Mo — v -v® 0 B @5 - vy?
. v, = 10 oscillation/minute
Answer [A]
Solution : de-Broglie wavelength of particle
_h __h
MED T Ty
de-Broglie wavelength of electron
_h __h
A= 2 My,
i M M (1)
Ay m\Vy m, \3
om,911x10%
e J[a)  3x1813¢ 10°
Ay

=1.675x 1027 kg
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Question paper - 3

(1)  Answer [D] (6)

Solution : Power = Work/time

. Unit of power = watt = Js!

V
But volt=JC!, . J = o1 (C=As)

. I =VAs (from W = VIz)
watt = (VAs) s!, watt = AV
from V = IR, volt =A Q
o watt =A (A ohm), . watt=A2Q
AV~ does not show watt.
?2) Answer [B]
V, sin 20 V,?

Solution: R= ——— R = —

g

LT 1 R
~ sin20

R ~ sin20 Rmax

3

3X2

A3 Answer [B]

Solution : =30 x 60 = 1800 s, m = 180 kg
dm _ 180 _ 1
dt 1800 0
dm 3x10°
...F_VE: 10 :300N
“4) Answer [C]
2
Solution : Work W = Mgl
2L
5, 2WL  2X160X 9
L= Mg ~ 8X10
w/=6m
Q) Answer [D] ®

Solution : Ring I = 5 MR (With respect
to diameter)

Half ring 1= % mR? Here m = 2M

1 2M1? B

MI2
X TC2

N |-

()

Answer [C]

Solution : Gravitational potential at C, is,
~ -GM; GM,

“="R TR

Gravitational potential at C, is
_ —GM2 GM]_

»="R "R

. Work done for particle having mass m
travel C; to C,,
W=m (¢2 ¢|

o[- ) (- )

M, M
_Mz_ﬁ-'- M1+_2:|

_Gm
T R | V2
) ()

Gm
R

[ (21 V2 -1
M -M,| —
i ( =) T
_em M, -M) (V23

R V2
Answer [A]
Solution : According to question figure in
both branch A and B the mercury height
is same. Now pressure generated by
column of water and oil is Py = P

Now relative density of oil is.

Po _hw 5 _
b N, B2 P
Answer [D]

Solution :

p q r S
al O[O |[O]| @
b|le|O| e®@]| O
c | Ol O]O °
d| O | el O °
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(a) In J = K process, volume V constant and
pressure P decreases.
- PV = uRT, uR and V are constants
SPeeT
.. With decreasing P, T also decreases and
volume is constant so,
Work W=PAV=Px0=0
- AQ =AU but AU o< T
. AQ o< T and T decreases and negative

so, Q<O.

(b) In K — L process, pressure is constant
and volume increases so, work W > 0 and in
PV =uRT, uR and P are constants, .. V.o T
.. With increasing volume, T increases and
in isobaric difference. Q = nuCy, AT where
uCy, is constant.
. in Q > AT, AT increases and so, Q

increases. .. Q>0

(c) process L — M is reverse process of
J—>Kso, Q<0
(d) In M — J process, volume decreases so

work W < O but W =PV so,
(PV); <(PV)yp oo Ty < Ty oo (PV < T)
S Up<Uy o (PVeeT), oo AU <0
Q>0

9 Answer [C]

Solution : Degree of freedom for diatomic gas = 5
.. Energy associated with thermal motion

=5P RT—EXMRT [ =£}
=2 URT=72""Mg “H=Mo

5 P |.RT_P
:EMXE |:M0—p:|

4
= % x 1 x 8% 10 , . Energy =5 x 104 ]
(10)  Answer [D]
Solution : m =150 g
b =100 dyne-s/cm, t = 6.909 s
ot pt 100X 6.909
A = AT S ="300 2.303
A(l) =AE 238 =014,
.90 % decreases in amplitude.
(11)  Answer [C]

Solution : Due to the charge of A and B at
O are equal in magnitude and in opposite

direction to each other so its effect is zero.
Now, magnitude of electric field at O due
to the charge of C is,

2q
K_
(3) 20

E: =

R? 4TTE, X 3% R?
o q
~ E= GRSORZ
(12)  Answer [D]
Solution :
Equivalent circuit
|
Ae— SWE - L___oB
{} {}
3 uF 6 pF
. o 3X 6
Equivalent circuit C =3 + 27—
C=5uF
(13)  Answer [A]
Solution : L; =21, A;=A,
| x 2|
resistance of first wire R; = % =P x
1
- _V _VA
electric current I} = R, ~ 2pl
_ _ ‘]l — 0 .
L,=1 A,=2A, J_z = ? Resistance of
oo =Pl _ pl
second wire R, = A, - A
lectri (= = 2R
electric current [, = R~ = pl
So, ratio of t densit Ao A
T em— T em— X —
o, ratio of current density 3, " A, T
_ VA " 2Apl 1
2pIA 7 2VA 2
(14)  Answer [B]
Solution :
N N
4 cm

10 cm
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F = B1l sin® Where 6 = 90°
=5x%x10x0.1 =5N

(15) Answer [A]
. a-lA0]
Solution : Q = =
_ [NBAcos@80) — NBA cos (0)
R
_ 2NBA 5 ~_ 2NBnr?
"R butA—nr,Q——R
(16) Answer [D]
Solution : maximum power will exchange
when frequency is resonance frequency.
Cope 1 S R
-/ 2n/LC SR TS
L= am2Cf2 ~ 4Xx10% (507 x 10°
=10H
(17)  Answer [B]
Solution : ,
—— 2m —
2L 22 L 27 I‘T C/Z/ﬁ
10ecm=0.1 m

rr7r7r 77 rrrrrrrrriri

Travelled distance d during one reflection

., d
tan 45 =91
S d=01x1=01m

during 0.1 m distance one reflection is happened.
. during distance of 2 m = (?)

= o1 =20 times
(18) Answer [C]
+
Solution : n= A > ® _ 1.62
NNk 012 012

(19)  Answer [C]

Solution : I = A (t =1 second)

_ hhc _ 1AL
“AL " The

". number of photo electron =2 % n

2 AL 2X1X 2X 10%X 100 10°
T 700 ° "hc 100X 6.6x 10% x 3 10

=2.02 x 102 electron / second
(20) Answer [C]

2 M (1)

; I— — oM
According to e, 3
0

and % =g M2 ..(2)

(1) =2= e M| T My
Q) =2=M2-W=ny=L(t,- 1))

= 0.693 = 2893

(1)

(ST

= 1, —1; =20 min
(21)  Answer [C]

1
Solution : 6 =e (nJ, + 1, 1) © = E taken

% =1.6x 10719 (5x1018x 2.3 + 8 x 1019 x 0.01)
=1.968 = p=0.508 Q m
(22) Answer [A]
d
Solution : (i) d('l) =KA % (value)
~_dQ/dt
- K= ATdT/dx
J/s
. unit of K = X Kim W o K
.. 4 E
(i) W =ecAT™, .. o= ATt
- unit of 6= mz\I]( T % =WmZK*

(iiiy AmT =b, .. unit of b =meter x Kelvin
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: _AQ
(iv) from s = AT (26)

 Uni - — kIR
-~ Unit of specific heat S Kg K JKg' K

(23) Answer [B]

Solution :
Xg=3m,y,=0m, vy, =7 ms!, Voy ~ 0 ms!

—2

_ _ I, _
a,=3ms ,ay—4ms ,y=18m, =72,

According to d = v + % at®

— 1 )
y—yO—VOyt+ 5 al

18—O=0+%><4><t2.'.t=3s

V. =y tal=7+3)(3)=16ms!

y
N A
\

+v, = I =160 +12 j ms!

:vxl

%
SV = 4@6)? + (12F =20 ms!

% A ~
v.=l6msT, .. V =161 +12]

= (28)
LV = @6 + (127 = 256+ 144

%
SV [ =20ms!
(25) Answer [A]
Solution :

o[

[M]a

Here, acceleration of each object is

M—m
a=\M+m) & (1)
M,a, +M,a, Ma-ma
Now. 4., = M ¥ M, M +m

M—-—m M—m2
“(M+m/)? ({M+m) &

vy = vyt at= 0+(4) (3)=12ms! @7

(29)

from equation (1)

Answer [D]
L

Solution :

If the distance travel by two spheres to
each other after time ¢ and just before
collision respectively x, and x, then, x, +
X, = 6R and mx; = myx,

S (m)x; = (Sm) x5, x; = 5x,

5 Sxy +xy=6R = 6x,=6R = x, =R

. Sphere having mass 5m (large) travel
distance is R.

Answer [C]

Solution : According to equation of continuity
Al V2

Apvi=Ay,, A_2 = 71

vy =y + 1500 % vy =v, + 15 v,

v, =16 v, o A =16 Ay, r2 = 167 ry?

rl
Sory =4, r—:4 o1
2
Answer [B]
on: - DV _ 201900 _
Solution : f, = L - 200 190 Hz
2 X 100
p=2k o —10m
n 20
Answer [C]

Solution : Lp =10=p=1= = 22 = Q!

e=21V,r=05Q,L=10m,
V=12V, =2, R=0,] =6 m,

€p
Ve:[R+Lp+r]I

R+Lp+r
L=y —Sp

0+10+ 0.5
=12 |71 | =6m
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Question paper - 4

1) Answer [A]

Solution :

Volume of cube V = L3 = (1.2)

= 1.728 cm? Now V =13
AV _BAL . 01 ., AV _
v - XI5 0.25

s AV =0.25 x 10728 = 0.43 cm?
. Volume of cube =V + AV = 1728 + 043 cm®
?2) Answer [C]

Solution :
~ V’sin20 /S
- g E) e max - g
. R __1
R sin20
1 3 3X2

S RounTSinge ~ sineee — Jz At m
3 Answer [C]

Solution :

momentum of gun = bullet gain momentum
towards forward = 200 x 1073 x 5 =1 Ns

“4) Answer [B]

Solution :

kinctic energy (K) = % {potential energy (U)}

mv? = % mgh, . v= 1/% gh
. J2g 40— h) = |2 gn

2 2g (140~ h) = 3 gh, . h=80m

N =

5) Answer [C]
Solution :

If moment of inertia with respect to axis
passing through O and perpendicular to

plane is / then,

Ipg = Igs = 1/2 (Perpendicular axis

theorem) similarly, 1,y = 1/2 . Ipg = I\

(6) Answer [D]

Solution :

shell
Point P, and P, are at distance

3
Erand

% r from center respectively. P, is inside

the shell. Due to the shell, the gravitational
field inside the shell is zero.

.. The gravitational field due to the sphere
at point P is,

~GM  GM  4GM
1 2 7 /3 - 2
R (E r)z ar
(Where R = distance from center)

Point P, is outside the both sphere and
shell.

. Considering mass of sphere and
shell concentraded on its center, field in
outer region should calculate. The
gravitational field due to the each (due to

the sphere and shell) at point P, is

~GM_ M
L= (%f)2 52

(" both mass are same)
total gravitational field at point P, is
8GM
25r?

@) Answer [A]

Solution : Slab (2) and (3) are in series connection

L ookk, 2K

k3 Tl Hk, T k+k s
Now, the combine slab of slabs (1), (2) and
(3) are in parallel connection to each other.
KiAL+KosA 5

A +A,,

1=2I,=
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2 2
_ kX™ + kp3(2X) _ k+2ky
x* + 2x° 3
12k
a k+2(T) B 2ok
k'= 3 15
) Answer [D]
Solution:  p
: : (12)
A i
B|
' vV
In first method, due to the isothermal
expansion of gas volume increases V to
3V and in second method, volume
decreased by 3V to V at constant
pressure. Which is shown in graph (D)
of P - V.
9 Answer [A] Vo
Solution :
_RT - Y _MR
PV = uRT, .. T=p
1 \%
o tanB o< ) [ T =tanO and PR constant]
- tan6, > tanb; = 6, > 9,
1 1
—_ > = . >
. P2 Pl 9 o P] Pz
(10)  Answer [B]
Solution :
O0=m2, T=2mw=1= o=2nrads!, A=5cm
v =Am cos (0t + ¢)
51t = 107 cos 2rt + 1/2)
= cos nt + w/2)=1/2 = sin 2wt =1/2
L2t =6 =>t=1/12s
(11)  Answer [C]
Solution : v
%
P E
=0
S P X
R
/

- -
Work W= F - PS

N
=qE - [0-a)f +(0-b)] +(©0-0k]
=gE - (—ai —b] +(0k)
=—qEa+0+0

.o W=—Ea

Answer [C]

Solution :

When C; connected with switch 'l' then
charge on C; is O = C,V,. When switch
‘2> connected then C, and C; are in
series and C,; with them parallel
connected. In this condition, suppose
Change Q, on C; and same charge Q, on

C, and Cs.

1 2
,nc

Loc

+ Y

T—C' —I—_+cq
Q, Q, Q

o =-_=4+H_

C, G G

* Net sum of potential in close loop is zero]

C,

L
G|

1 1

= 0, = O,C, {C_2+FJ
But Q(): Ql + Q2

QJ&*

1 1

w0 = 0,C [C_ZJFFJ +0,
[ (C,+C,
_Q(cxa)+q

[CC, + GG+ GG,
o

=0,

=0,

C2 C3
*%:Q{qg+qg+gq}

But 0= C,V,,
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(13)

(14)

(15)

(16)

. _ V,(C,C,C,)
9T TE GGt GG
and 0= Q,- 0,
VO (CICZCS)
" TG, +CG GG

C.C, + GG
*QZWC{QQ+QQ+QJ

Answer [B]
Solution :
—==1=32+2
o dO= 32+ 20) dt
t2 =3S€C

2 0=JdQ= |

gﬁTf* [}ﬁyfﬂ

(3t? + 2t)dt

Answer [D]
Solution :
T, = NIAB, L = N (2nr) = NInB

2

__L _ -
ST SN = Nlr PRENE
_ BIL? 1 . _
B = antN max Nmin Nmin_1
Answer [D]
Solution :
_ Po _ Pa 12000 5
b= n-e, ne; 009X Tooo 0000
Po 12000
I €5 ~ 1000 =12A
" Ry (66.66° X 0.9
IRy (122x5 =3.55
Answer [A]
Solution :

UE
E—B=1:>UE=EB

17)

L U=Up+E.=2U;=Up=2U

. Q=%, Qo-cosmt=%

1 T
coswr = ﬁ, (0t=Z
1 T

LC ' %

1= x Jc = 2% x \100x 10°

S 1=0.785%x 1073 s =0.785 ms

Answer [C]

Solution :

/777777 //T/ V4 ////////////C
I
I
i
Incident angle on AB surface = 30°.

Refraction angle = r

. ZFDE = 60°, DC surface refracted

incident angle = reflection angle = r
For AB surface, Incident angle = r
refraction angle = 30°.

.. From ZDFE = 60°, ZDEF = 60°

- 0= ZFEG = 120°
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(18) Answer [B]

Solution :

A_ (L L

f n )R, R,

1 _15-1_ .1 1 _

(nH =3 x[Rl R, x taken]
1 _ .
== 0.5x ..(1)
, 154

2 T =—7x =0125x ..(ii)
" 3

equation (i) _f, 05X

equation(ii) 75  0.125X

o f,, = 60 cm
(19) Answer [C]

Solution :

Parrcle having mass m moving with velocity v is,

mO
m= m Where, m = (rest mass)

=, .. —
m, /1_V_ J1-v2/c
C2
" 1 V2
.9_1_ﬁ:§_1_cz
c2
Vv 1_ 8
:>cz_1_9_9
vV _ 22 _ 232
C T T:M) Tc

(20)

21

(22)

Answer [C]
Solution :

Due to 30 , (X712, due to 28"

XTA—] 2

Z—6-2so, final , ¢ , proton =7 —8§

neutron =A-12-72+8 = A-7-4
Answer [B]

Solution :

Volume V=1[Xb X h
=102%x102x 103 =107 m?

number of holes in given volume

= number of holes in unit volume X volume
=6x1019% 107=6x 1012
Answer [B]

Solution :

Combined slab is in permanent thermal
state and length of A and E is same so the

heat passing through it is same.

Combined slab is in permanent thermal
state so the temperature trend is similar in
each component of slabs. The length of

slabs A and E is lower by Ax so the
tempereture difference (AT) is also

minimum for this component of Slabs.

The height of slab C is summation of
height of D and B, the heat passing
through it in direction perpendicular to heat

flow is as following :

dQ) _(4Q) (99
dt ). \dt Jg dt /),
Due to the permanent termal state, heat

passing through components of slub having
same length is same. Thus, option (B) is

wrong.
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(23) Answer [C]
Solution :

According to conservation of angular momentum

MV, ax dmin TMYVyin dmax
. d Vmin dmax
min Virax

_ (2x10) (3x 10 x 10)
- 4x 10"

=15%x10"m

(24) Answer [A]

Solution :
o, =9%x10%Clo,=-6x104C"!

(Py); =3 X 108Qm, (pyy),="?
Po = Pap [1 + 0 (0 — 20)]

differenciate with respect to temperature 0

dp
do P

d
For first matter (d_gjl =(P ) Y4

d
For second matter (d—gl = (P 50y Oy

Resistivity of mixture py = (pg); + (Pg),

~dp _(dp dp)
-'d—e—(de)ﬁ(del‘“

dp) _ (dp
do )~ (de),
(P 20)1 0 == (P 20)2 %

(pzo )1 0%

(P =~ o,

—3%x10°% x 9x 10*

— — —8
e x 100 45%x10°Qm

25

(26)

@7

.. Number of peoples who can watch program.

=107 x40.192 x 10° = 40.192 Lakhs

28)

29

Answer [B]

Solution :
_,f 2

Af— 2V C = 7\’

. AfA _ 2000x 0.25
SV = > = >

=900 kmh™! (Ims™! = 18/5 kmh™!)
Answer [C]

Solution :

hc  (6.6x10°) (3x 16)

Moo= T T axioex 100
=3.1%x 107 m =310 nm
Answer [A]

Solution :

Population density = 1000 km2

-2

= 1000 x (103) =103 m?2=

- Arca = ndi = n(y2hR) =2mh,R

=40.192 x 108 m?

Answer [C]
Solution :

M =9V = 9M - M =9V

M
9M-V)=Mor M-V) =g

Answer [D]

Solution :

| acm 1
T 112cm ~ 28

0= rad

=205°=2°

812
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Question paper - 5

)

@

Answer [D]

Solution :
Possible maximum value calulated by

series connection of two resistance.

For series connection = R¢ = R; + R, =
30+6.0=9.0 Q

ARg=AR;+ AR, =02+ 0.1 =0.3 Q

s RgE ARg= (9.0 +0.3) Q

. maximum possible value = (9.0 £ 0.3) Q.
Minimum value calculated by parallel

connection of two resistance.

1 1 1
= = e—— +_
Re "R, " R_
R;R, 30X6.0 g

R,.+R, 30+60 g 20

AR
1 0.2 0.3 _ P _
35 " 56 " 9o ~ 0099 R =0

|o

S ARp=0.1x2=02Q
minimum value = Rp + AR, = (2.0 £ 0.2) Q
Answer [B]
Solution :
Distance travelled for free falling object to

reach plate is d| = % gt* and gained

velocity v; = gt. Now due to the collision

with plate, its velocity becomes halved.
[

So, v,' = > &l

For distance from plate to land,

. . 1
According to equation d, = v f + > at?

), o1 (L)
2 813

— 1
dy =v, 2

N |

NPT S t*
.60—2gt2+ g7

. _1 2 .13 2
L60=7 g (1+ )= x5 x10f

60X 4X 2

R =
.t ax10 o ! 4s

sod;=80m,d=80+60=140 m
Q) Answer [B]

Solution :

Q) Answer [D]

Solution :

E my’R, mo’R R

1 - 1
F R, mv,’? mo’R, R,
(6) Answer [C]

Solution :

Kinetic energy of particle = % (Escape en-

ergy)

1 (GMm)
T 1 R

from energy conservation law, total energy
on earth's surface = total energy (kinetic
energy + potential energy) at maximum
height H from earth's surface

GMm GMm GMm

R~ R =0-R+H

(- Velocity at maximum height is zero

= Kinetic energy is zero.)

1 __
R R+H

1
4R
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()

@®

(10)

(11

1 _1_1_.3 (14)
-R+H R 4R 4R
#4R=3R+3H=3H-R=>H=-2
Answer [B]
Solution : t e< (xz2 - xlz)
t, x* — X 9x* — x° 8
l, —(x*-x*) 16x*—x* 15
Answer [C]
Solution : Performance coefficient of
Refridgerator
Q
Q _ Q, 9 Q
W Ql - Qz ’ W Qz
1_ —
Q
Q _1-n & & 11—
W n n Q = Q Nl
1
1-M "1
Q,=Wx no Q,=10x —3
10
Q=901 (15)
Answer [C]
Solution : Assume that due to the
compression in spring A is y, the expansion
in spring B and C is ).
LY = 45°=iN F=2ky
s V' =y cos /3 Now
.. Effective force constant k' = 2k
s~ T=2nym/k, .. T= ZR,IZ—T
Answer [A]
Solution : (17)
2 ’E
P F PP
Y e N
Writing the dimensional formula for each
one. m = MIL-1T0

Answer [A]

Solution :

=10 g p-_H 184
49w o2r T 6

Resultant magnetic field at point O is

_ _ Mol (1_1 )
B=B,~B,+Bs= T |3 >+1
_ 5l0l0

24T1Tr
Answer [B]

Solution :
- =S =

T = M x B, but magnetic moment

- N
m=mRZ=QfnR2, .. M =Q fnR2I

—> 4 A2

B =Bj, T =BQfrnR?>(ix])

L T=02x06x10x25%x102)=3 Kk
Answer [A]

Solution :

=—15cm
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. __]‘—i . = =
TR T g s 2u=-15,u=-75cm
(18)  Answer [D]
Solution :
m=v/u, ... v=mu
SJul+v=D,ul+m|ul=D
|ul (1 +m)=D
. B o mD
..|u|—m+1,--V— m+1
1 1 1 m+1 m+1 . :
T — + ) (taking u negative)
_m+1+m’+m _ m’+2m+1
mD mD
(m+1)° _mD__
:—’f: 2
mD (m+1)
(19) Answer [D]
Solution :

Energy of one photon of X - ray is

he 6.6x10°*x 3x 18

E e
P 3x 10"
=6.6x 1071%J (1)
Now electron energy means kinetic energy,
1 ’ h
_ _ € _ —
E.= 35 my=E. = omg But P_ = 2\
h2
s E = 2me7\,2
(6.6 x 10°%)?

B (2) (9.1x 10%) x (3% 10™%)?

=2.65x1071%] -(2)
taking ratio of equation (1) and (2)

(20)

21

(22)

Answer [B]

Solution :

Total binding energy of X = 1480 MeV
Total binding energy of A =902 MeV
Total binding energy of B = 738 MeV
Thus, emitted energy = (902 + 738) — 1480
= 1640 — 1480 = 160 MeV

Answer [A]
Solution :
Ic IE_IB
B:|_7B: |
B B
I 60
.'.IB=1+ =T1+59 = 0.1 mA

Ic=I;—I3=60-0.1=59 mA
Answer [A]
Solution :

According to arrangement of figure (a),

the equivalent thermal resistance is
R¢=R+R=2R

. Rate of h duction is 98 _ AB
.. Rate of heat conduction 1s at = Rs
_ 10 _ (100-0

. -

According to arrangement of figure (b),

R? R
R=RTR "%
.. Rate of heat conduction 1s at ) = Rp
30 _ (100-0
t T T RE ..(2)

from equation (1) putting R = 10 in

equation (2), = 1.5 min
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23

o))

(26)

(28)

Answer [D]

Solution :

2\

Second order diffraction sinf, = a9

=2 sin 32° > 1 Which is not possible.
Answer [D]

Solution :

In B — decay atomic number increase by 1.

atomic mass does not change.

64 64 0
2%V 5 309" 4+ _F

Answer [B]

Solution :

v.=p % v - 50X 5X 13(?>< 0.01
i 10

S~ Vo=25V

Answer [D]

Solution :

Value of one division on main scale 1 MsD
=1 mm, 9 MsD = 10 divigon on vernier
scale

S~ LCM.LC=1MsD-1VsD

=lmm—i mm=i mm =0.1 mm
10 10

observed measurement or sides

= (observation of main scale) + (Adjacent

division of vernier scale x L C M)

= (10) + (1>< 1—10) =10.1 mm

Volume of cube V = (1.01)3 cm? = 1.03 cm?

(30)

(round-off upto three significant digits of
observation of length)

Density of cube = %3 =2.6563 gem™

Round-off upto three significant digits to

last observation density is 2.66 gem™
Answer : (A)
Solution :

When mixing of liquid x and y then heat
loss by y = heat gain by x.

ms,, (19° —16°) = ms, (16° - 12°)

= 35, =4S, (1)
Simllarly mixing of y and then

ms,, (23° - 19°) = ms, (28° - 23°)

=4S, =58, -.(2)
mixing of x and z,

ms, (T - 12°) =ms_(28°-T)

= (T - 12°)S,=(28° - T)S, ..(3)
from equation (2) and (3)

(T—12°9S,.= (28 — T)4/5 S,

4 4
L (T-12)8,=(28-T)E x 2 S,

AT-12=028-T)

=15T-180=448—-16 T = 31 T=628

s T=20°C
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JEE Question paper solution : 2013

(1) Answer [C]
Solution :

Mass of % length and A cross - section is m = A—2L

~.Buoyant force in liquid having density

Suppose, increase in length of spring is x;,

. Restoring force in spring towards
upward is = kx,. Where k = spring's force
constant and weightage on cylinder in
downward direction = Mg weight force.

.. For equilibrium cylinder, weight force =

buoyant force + Restoring force

cAL cAL
Mg: 2 g +kx0’ .‘. ]OCO:Mg— 2 g
.. _Mg |, _oAL
..XO— k 2M

?2) Answer [D]
Solution : Velocity of rod's A end v, = r® = 2l®
Velocity of rod's B end v, = r® = 3lm

) V, +V
.. Average velocity v = -2 > 2
_2do+3do . _ 5o
i
2 2

. Induced emf between two ends of rod
is E =Bv/

slw , _ 5BI?

5lm 1
2 2

:BXTXZ ['.'V:

3 Answer [D]
Solution :
Kinetic energy before collision - kinetic
energy after collision = energy loss

22+ M0 ~ 2 (m + M) ()
mv+ M xo
= energy loss where, V' = TmaM
’ m
.V = m+ M v

2
mv
%mvz— ;(m+M) (m+ M) = energy loss

lm —imzx T = energy |
> my > mvy m+ M energy loss

%mv2 [1_ e M} = energy loss

%mv2 [m n M} = energy loss compare

= m+ M

m
While 777\ is given in statement, So

statement | is wrong and energy loss is
positive so, maximum energy loss

happened. So, statement II is true.
“4) Answer [B]

Solution :
F= 4.9 _ 49
ATTE I ? 0 amFr2
(o] (9]
 le)] = [- 4m is dimensionless]
0 [F] [rz:l
(AT) (AT)

= Mfl Lf3 T4 AZ

T (MILT ) (L)
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Q) Answer [B] 0,=C,V,=200C,
N Both are connected to each other so,
) v . . | difference on both becomes zero then,
Solution : Y0 =(j +2 ) ms" 0,=0,
Ve = ITms vy, =2 ms! 120C, = 200C, .. 3C, = 5C,
¢ Answer [B]
Solution :
h= L fundamental frequency in wire or
first harmonic
But, v = \/7 “ (1)
Now Yo Modulus Y = L
ow Young Modulus AL
1
- cosBy = "7 and value of vy = /(1)* + (2)° : % =Y x A—LL but A—LL =1%=00l
Vo= JJ5 m/s. Now, equation of projectile motion, T
CA T 0.01Y ..(2)
_ 9
y = tanByx — 2(V, COD, ) x? substiluting value of equation (2) in equation (1),
substituting values 0.01Y
5 v = ..(3)
y=2x- 10X 2,.‘.y=2x—5x2 P
1
2((*/3)ij 1 [0.01Y
. Fundamental frequency f; = =3l P
6) Answer [C]
Solution : I FE
Amplitude of damped oscillation at time 7 is S— 22x10_ . 0.01
2x1547.7x 16
bt
At time ¢ = 5 s, amplitude is 0.9 A, =2 Zx1f - % X 0.5345
- 09 A :Aoe;_i?’ =0.17817 x 10°, fl =178.2 Hz
s 9 Answer [A]
. 0.9 = gzm (D) Solution :
and 1= (5+ 10), amplitude is 0lA,,. Flux associated with large ring ¢ = AB
—5b b 2
LA = Agem, o oAy = Age’ [Zsm) — R2 % Hola -
) 2(a? + x?)2
e e
From equation (1) o = 3% 09 = ¢27 314X 9% 10° X 4x 3.4 10X X 0.0
=2.7 xloge =2.7x0.27, .. ao=10.729 a 2(0.04+ 0 0225%
) Answer [B] ' '
Solution : Charge on first capacitor, 72X 0.04% (3.145 x 10"
= = - 3
Q=C V= 1206 ) 2 x (0.06292
Charge on second capacitor
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36X 0.04x (3.14 x 10" LB = GMm __GmM
_ ( 33 # B =By - =g~ +K.E=-=%
(0.29
- Kineti _ GmM n GMm
~ 14.1978x 1% - " ~. Kinetic energy = — 6R R
= Tseoex 102 208x 10
~ —GmM +6GMm
L 0=91x101TwW - oR
(10)  Answer [C] o  5GmM
Solution : .. Kinetic energy = R
(12)  Answer [B]
3 em Solution :
3 mm diode
N
® 1 @
— 250 uFZ R =100 kQ
3cm
@ @
RC =100 x 103 x 250 x 10712
R -3 mm T = 25 us [+ RC = time T] High
L= L 3x10 _3 frequency with negligible resistor is
v 2x1d 2 L
_ 1 _
n = 1.5 from figure, /= 27t_maT T 2X3.14% 0.6 25¢ 10
R?= (R =32+ (3)° = 0.010615 x 10°= 10.62 x 103 Hz
- RZ=RZ-2R(3) + (3)? + (3)? =10.62 kHz
-, from 2R(3)= (3 + 32 R=15cm (13)  Answer [C]
1 (n-1) 15-1 05 1 Solution : light emmited from first poleroid,
Now. ¥ =R~ =75 "15 " % ,
- — 20 — 24850 — i
S f=30cm [ = I cos“0 = I cos“45 —lox(ﬁ)
(11)  Answer [A]
Solution : = lo
total energy on surface of planet is E, ' 2
= potential energy + kinetic energy light emttied from second poleroid,
GMm o | I
E,=- R kinetic energy (D) '= IOc0529 = 70 cos245° = 70 X %
total energy at height 2R of planet from surface I
N U
GMm 1 5 . " 4
E,=- + = mv,~ where E, = orbital ener
2 3R 2 0 2 & (14)  Answer [D]
At 2R height from surface of planet » = 3R. Solution
(T AW——
. . fGM f GM N
and orbital velocity v, . 3R
) _ GMm | 1 GMm N
BT TSR TITR I
omM 120 V
. m
. Ey=— R But from law of energy )
conservation, total energy is constant. Power P = =3
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\V& 120X 120
~R=E—==—F——

= 50— — 240 Q

. Resistance of circuit Ry =R + 6

=240 + 6 =246 Q

Now ViR, = VR - V. =V x i = 120 x 240
ow ViRy =VR =V = VX R = 120X 75
£V, =117.073 V (D)

Now connect bulb parallel to heater,

resistance of heater is

. V2 120X 120 _ 14400
R=="220 =22 ~00Q

.. Resistance of bulb and heater

R" = 240X 60_ 14400

= 240+ 60 L RT=48Q

300 °°

Now resistance of circuit R, =R"+6
=48 +6 = 54 Q, Now V,R, = VR"

60 W rypulb
Lrowrwan_|

heater of 240 W

AW
6 Q

I L
1r

120 V

" V,=Vx 2—2 =120 x 22

"V, =106.66 V ..(2)
.. decrease in bulb voltage
V,-V,=117.073 - 106.66 = 10.04 V
Answer [A]

Solution :

Area enclosed by P — V graph is defines

energy from heat source during one cycle.
Area enclosed by P — V graph means

(15)

energy.
energy = (2P, — Py) 2V, — V() = PyV,
Answer [C]
Solution :
Here when ring is stationary then initial
velocity v, = 0. When ring has angular

(16)

frequency of ® then its velocity v = r @y,

. . V, +V
. Average velocity of ring's center v = -2

_ 0+ 1o, _ T,
2 2

(17)  Answer [C]

Solution :

Suppose, initial pressure P and volume V
of cylinder. Due to small displacement of x
on piston, Pressure is P, and volume is
V. considering adiabatic process,

PV, = PVY

PyAYxY = PAY (x, — x)Y[-- V = Ax]

PyXo'
po —
06 =)
Restoring force = Mg — PA

(1)

Px,' A
S (=)
.. Resultanrt force Fr=P,A—PA

X
! (xo—x)v}

_ FPXA
=PoA ~ ooy = PoA

Simpliflying with binomial expension of

(xp —x)Y in numerator and neglet x¥

VX
Fr=—PyA [Z Assume that Xo— X =X

P, Ayx
Fr = — kx Which is condition of simple

k 1 RAY
m 2T\ xM

— . _ VO
But VO—AXO, .o XO— T

. f= 1 POYAZ
N 2n’\ VM

RAY

k

. Assume

harmonic motion.

. frequency f= i

(18) Answer [C]
Solution : From the Newton's cooling law
ar
a —k' [T - T]
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19)

(20)

23

o))

(25)

Answer [D]

Solution :

Range of ameter (current efficiency) is
inversely proportional to shunt. To increase
the range, large value of shunt required
and if value of shunt is large then
resistance of ameter is small so, given

statement [ is wrong, statement Il is true.

Answer [C]
Solution :

q=9q (1 — e_%), gp=CV and putting =27,

g=CV (1—5%],(]:0’ (1-¢2)

Answer [D]
Solution :

1 1

A o< F means wavelength o frequency
photoelectrons are not emitted for A, so
photoelectrons are not emitted for f, and
for wavelength more than A, and
frequency less then f,, photoelectrons are
not emitted. So, emission of photoelectrons
increases for decrease in wavelength less
than A,. So, current is larg for
smallwavelength. A, = threshold
wavelength and f, = threshold frequency.
Answer [A]
Solution :
For lead Eg =hf
", Egocfand Eg= qV, . gV < f
“ Ve f
Energy means gain current o f. The large
value of voltage required for waves having
high frequency and for equal current.
Answer [D]
Solution :
decrease in surface energy due to
evaporation of drop = necessary heat for
evaporation
2TAA = mL
. 2T x 4nr dr = 4nrldrpL

[+ AA = 4nr dr]

2T
S 2T =rpL, oo r= oL

(26)

27

28

Answer [D]
Solution :

Frequency of emited radiation due to the
transition of electron from one orbit to

second orbit is,

B 1] [n-(n-y?
f_R(n—l)z n® | | n*(n-21)°?

n2-n24+2n-1| [ on-1
—R n2(n_1)2 | _R_nZ(n_l)2

Answer [C]
Solution :

Initially, with increasing incident angle the
angle of deviation decreases. When i = e
becomes minimum angle of deviation and
then with increasing incident angle i, the
angle of deviation J also increases.

Answer [A]
Solution :

Same electric charge on both point x = a
and x = —a and the force due to the both
on g, is equal.

at
This force F = e —
(\/a2 + y2)

Taking component on X-axis and Y-axis of

this force, the components on X-axis are
equal in magnitude and opposite in
direction to each other so its resultant
force becomes zero.

(D)

The components of Y-axis on given
particle should added.

Resultant force on particle is
F' = 2Fcos0 ..(2)

y

From figure cos = ——— ..(3)
Jai +y?

putting values of result (1) and (3) in result (2)

2kq?
2 y
F = X
@+y)  Ja2+y?
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(29)

". Magnetic field at O is, B = B, + B, + By

kg?
" 2)2 -y If y << a then
a“+y9)?

putting y = 0 in denominator,

L F =

2

' q '
F=?><y, “F=y

Answer [B]

Solution :

From middle point O, distance of both
magnet » = 10 cm = 0.1 m. Magnetic
moment of both magnet are m; = 1.2
Am?, m, = 1.00 Am? respectively and its
direction is south - facing,

uB
4»B
2
S ANB,’ S
M @)
€0.1m=>1€0.1m
N N

Magnetic field at O due to first magnet

Ho

B m;
1 4am 3

towards north direction
< B =107x 1L
3
;
Magnetic field at O due to second magnet,

B, = o l towards north direction
2 4m 3 W

m,
. 82: 1077 x F

Horizontal component of earth is north to
south.

o By =3.6x 107 Wbm™

m m
=107 r—; +1077 r—; +3.6x 107

(30)

. Electric charge per unit length is A =

10”7 s
=5 (m; +m,) +3.6x 10

107 (1.2+ 1.0
B (0.9°
=22x104+036x 104
=2.56 x 1074 Wbm2

+3.6%x 107

Answer [D]

Solution :

Electric charge O on rod having length L.

T
.. Electric charge of dx segment of rod is

dQ=%dx

Potential difference at point O which is at

kdQ

distance x from dQ charge is, dV = -

. Potential difference at point O due to

charge on whole AB rod is,

2L
jdv Ide kxQ dx

<
Il

L
L X
2L 2L
_ K [ ax _ Q [InX]
L X ame L L
L
= el [[m2L —n L]
Q [ 2L}
= In_ M =
47580L L |>-" A\ 47580|_ n2
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)

(ii)

@

&)

Answer [D]

Solution :

In present case, due to thermal expansion
the increase in length of wire is,

Al:alAT:Al—l=ocAT

Here, excess increment in length should
cancel for length of wire remains constant.
For this pressure requires equal to tensile
stress on both ends of wire so,

=YA|—I=Y><0LAT

=2x 10" x 1.1 x 107 x 100
P=22x10%Pa
Answer [B]
Solution :
Here, disconnecting the point C with point

A and connecting point C with point B
then there is no battery in formed
closed-loop. So, applied total voltage should
zero. Thus, now at any time,

VR
VR*T V. =0, Vp=-V,, .~ V_L =-1
Answer [A]
Solution :

Energy level diagram for Hydrogen atom

n=3 E;=-1.51¢eV
n=2 E2=—3.4eV
n=1 E,=-13.6 eV

Here, energy of emitted photon during
electron transition from 3 — 2.
hf=E;—E,=-1.51 - (-3.4) =34 - 151
=1.89eV

When photon incident on given metal
surface then maximum Kkinetic energy of
emitted photo electron is,

K Pm _ (BAXT)®
max-—2m 2m

)

K

mv P
(-7~ Bq "Bg ="
=Bgr = P = qumax)

(3x10°% x 1.6x 10" x 10¢ 10%)7?
B 2% 9.1% 103t x 1.6x 10*°

max

=0.791 V

Now, according to Eienstein's photo
electric equation, hf = ¢ + K

1.89 = ¢ + 0.791
0=1.099 eV, p=1.1 eV

max?

Answer [B]

Solution :

Here in equilibrium condition of different
liquids in circular pipe placed in vertical
plane, at lowest position 0 in pipe, the
applied pressure by liquid column of left and
right side should equal. You remember that
the pressure on base of column by liquid
column having vertical height /# and density
p is equal to pgh. This truth is used in
present answer) Now, compare the
pressure applied on both sides at point 6
then.

P 1&g (r — rsin®) = p ,g (rsincr)
+ p,g (rcosa) + p g (r — reosa)
p | (I —sina) = p, sinat

+pycoso+p oy (1 —coso)

o py (I =sinot— 1 + cosar) = p , (coso + sinw)

" P (coso—sina) = p , (coso + sinQL)
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)

(6)

p, cosy + simt
" p, cos —sim

divide by cosa to numerator and

denominator of right side

pp  1+tamx  dp 1+taml
T p, 1-tam’ T d,  1-tam
Answer [B]

Solution :

L

Here, sphere having mass m is in regular
circular motion in horizontal plane. The
value of angular momentum with respect

to base point is L = rPsin® = (/) (mv)
sin90° = mv/ remains constant. But its di-
rection varies continuously. Here, if find

- 5 >
the direction of L = | X P using right
hand screw law then this direction
continuously changes from point O in
figure to wall of cone towards upward.
Answer [A]

Solution :
According to Lens maker equation

non “1] (_1 . _1) .
( n R, R, Here for given

1 1
lens, the value of term (?1 - E)is

positive and it remain constant. It's indicate

. 1 np,—-n
by sign, T:( n j (%) (1)

It is defined by sign x and focal length f of
given lens in air so from equation (1).

()

®)

1 15-1
f-"1 (N=05x

O -(2)

The focal length is f; of given lens in first
liquid. so, from equation (1),

1 _(1.5-4/3
Tl— R (x)=0.125x
_ 1
=f = ok ¥ ..(3)

The focal length is f, of given lense in
second liquid. so, from equation (1),

1.5-5/3
%:T (x)=-0.1x
2
1
5 = 5ix (4)

From equation (2) and (3) f,> f

From equation (4) £, = (-)

Answer [A]

Solution :

In case of refraction as frequency of

incident light is small, the refraction

constant is small. so, according to equation
sinc = 1/n, as n decreases then sinc
increases then ¢ increases and becomes
c > 1so i <c. so, this light does not total

internal reflected so it emits in air.

Answer [D]
Solution :
4 :(P (X 1° y ])
o] 9 -
X1

In present case, according to y = x3/6
equation, surface of slope is curve. Which
is shown in above figure. Suppose,
maximum height for piece having mass m
on surface and remains steady without
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&)

sliding is equal to y, and respective
position point is P(x;, y;). Now drawing
tangent at point P to the curve surface of
slope, the respective slope angle as seen in
figure is equal to 6.

Here, y = x3/6

Cdy _1d 31 40 X

"o 6dx F) T8 BT 5
. B dy %’

At point P, x = x; so, -2

Here, if g is static friction co-efficient
then from instruction, tanf = g

dy _ A
U =0.5 (. ug=0.5)

2
XA =05 x2=1,x=1m

2

N

At point P, y, = XlT =76 :% m
Answer [B]
Solution :

The magnetic ﬁeld .is .B b= wonl, = uOM i-n
bar magnet which is inside the solenoid is
due to the conditioned current. Now to
make temporiarily magnetic free, we have

%
to apply magnetic field Bp same value in

opposite direction. For this, magnetizing
current, it should pass in opposite direction
of I, from each turns of solenoid winding.
Due to this, total induced magnetization
temporiarily becomes zero.

S

Now. B =B, +B,, 0= 1M + pgH
s M =—pH, H==M
H=—i, (.. M=1i,)

=i (- Here Ip=— ip) = nl;

N

_N
XL Con=1

)

(10)
(@)

(ii)

Here, for above value of H, total induced
magnetization B = 0. Thus, it shown the

coercivity.

A N N N NN

\VARD VALV AV )
l I
_ 100 _
3x10= 01 ><Iflf 3A
Answer [A]
Solution :
Here length of condicting rod having
%

electric currentis | =(0, 0, —1.5)— (0, 0, 1.5)
=3 (k) I1=3m
Here, according to Ampere's law

— - -

F =71(1 x B ) the magnetic force of
value / / B acted in +X direction on rod
such arrangement shown in figure. Rod
accelerates in +X direction under its
effect. In this condition, to keep rod
moving with constant velocity, the
external force of value 7/ B continuously
requires at each time in —X direction. Here
value of B decreases with increasing
distance x according to equation
B =3 x 10% ¢ 0-2* Total mechanical

work from x = 0 or x = 2m under this

2 2
variable force is, W = JF dx = ,[”B dx
0 0

2
= [10x 3x 3x 10° x 02X 4
0

_0.2x P
=9 %103 x [e }
—02 |

_ 1
= 45%102x [e O-ZX} = 0045 [@ - ]

1
= _0.045 [W - 1}

1
=-0.045 [ng - 1] =—0.045 [0.6702 — 1]
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=-0.045 [-0.3298], W = 0.014841 J
Now, time rate of Energy

~ W 002214 ~
P= T 5x10° 29682 W, P=297 W
(11)  Answer [C]
Solution : Initial condition
Ad,)
B(lp)
Intensity = I, + Iy =1, (*+ I =0)
final condition
A )
OD
60° (€))
B (2)
Intensity = 7, c0s230° + Iy c0s%60°
— Here from statement 'y = I'y
N cos? 30° = Iy cos? 60°
3 _ 1
I A X Z = ]B X Z
a1
g 3
(12)  Answer [D]
Solution :
Here, electric potential of anode is V, =2V
Electric potential of cathode Vi = -2V
o >w—e
+2V -2V

..c VA>VK

present diode is in forward bias condition.

(13) Answer [B]

Solution :

>

- -
According to equation V, — V =~ .[ E-dx
0

2 2
—_ [30x%i-dxi — _ 3¢ [x*dx
0 0

=-30 {%3}5:—30 -0

V,-V,=-80V
(15)  Answer [D]

1000V

Here, 1= e( ™ — 1 mA (1)
csod™ L g

Form equation (1)

ﬂ_i(%‘”) dw
av — av Y]

d e{logovJ 1000

v o T

codo 1000 . _ 0.6
.m—6x 300,..d]—

sodl =02 mA
Answer [C]
Solution :

0

(16)

According to equation, the difference in
internal energy of thermodynone gas
system AE, = AU = uCyAT,
(i) for process of A— B :

AU, g = UCy, (T~ Ty)

= 1x 22 (800 400) = 1000 R

(i) For process of B — C:
AUge = uCy (To—Tp)
=1 x 2R (600 - 800) = - 500 R

(i) For process of C —> A :
AUp = Gy (Ty = Te)

= 1x 22 (400 - 600) = - 500 R
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(iv) For whole cyclic process of

A—-B—->C—A:

AU, .1 = 0 For cyclic process, initial

and final phase is same.

(17)  Answer [B]
Solution :
In present case for close pipe, the first

..,V _ _ 340 _

harmonic is f; = T Y 100 Hz
Now, for close pipe, possible harmonic
f,=@n=1)f (Where n=1, 2, 3..)
s = 30 5 1 9
f, = 100 Hz, 300Hz, 500Hz, 700Hz,
900Hz, 1100Hz,
+ here f, <1250 Hz is required.)
demanded number of harmonic = 6

(18) Answer [B]
Solution :

() electric power required to on 15 bulb of
40 watt = 15 x 40 = 600 W

(i) electric power required to on 5 bulb of
100 W =5 x 100 =500 W

(iii) electric power required to on 5 fan of
80 W =5x80=400 W

(iv) electric power required to on 1 heater of

1kW =1 x 1000 = 1000 W
total electric power P = 600 + 500 + 400 + 1000
- VI =2500, 220 x I=2500
I1=113636 A= I1=12A
(19) Answer [C]

Solution :

Here, the resultant force generated from
gravitational force acted on each particle
by other particles from given four particles
and its direction is towards center of the
circular motion. From figure, if resultant
gravitational force on particle 1 is F then,

2 (M)
/—*R
/Flzcos45°
1 [AAS° 3
(M) &5 R R Jow
F]4 cos45°
~—>
R
4 (M)
F= F12 cos45° + F13 + F14 cos45°
__Gm* 1 . GM?2  GM2 1
(VaR) Y2 (2R)® (2R)" V2
GM? 1 GM?
- =20 — 4 228
2XTRT TR TR
_G_MZ(L+1)
- R* \V2 4
Mv2  GM2 (4++2
R  R? 42
, GM 4442
V7 R 42
v—%,,—GM 242+ 1

y=

R
GM

Answer [B]
(i) According to equation v = v, + at, if
time /; to achieve maximum height then

N

(20)

according to symbolic conventions,
u

O:u+gf1, tl = - ...(1)
g

(i) According to equation

d= vol + % at?, time 1, to reach on land

then according to symbolic conventions,

_ 1 2

1
H=3g (n?1,%) — u(nt)) (-+ t,= nt,)
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@n

g g
2 2
H=2,2- L _px L
2 g g
2 2 n-2
H:}’IUE (%— ),H—nuE ( > j
2¢H = nu® (n - 2)
Answer [A]
Solution :

Here, given instrument should vernier

calliperse.

(i) Least count measurement = 1 MSD — 1 VSD

=1MSD-g .~ 10VSD = 9MSD)

MSD
10
_, MsD _ oicm

5 5 =0.01 cm

(ii) Total count = MSR + VSR + zero correction

(22)

(23)

=3.50+0x0.01 +0=3.50cm
Answer [D]

Solution :

0= 8.85x 10712 2.2x 3 x 10*

= 5841 x108=5.84x 1077

G~ 6x 1077 Cm2

(0= density of free electric charge on
plate of dielectric capacitor)

Answer [D]

Solution : )
Air

46+8=54cm| h] (0.54 — 1)

®

(ii)

o))

Here, if p is density of mercury then
pressure of atmosphere, According to
equation. P, = pg x 0.76
Pressure of air inside the pipe in initial
condition is = P,
Volume of air =V, = A x 0.08
Pressure of air inside the pipe in final
condition is = P,
Volume of air = Ah
In equilibrium condition, the pressure at
point x and y on water surface is same.
So, P = Py

P, =P,+pg(0.54 — h)
pg (0.76) = P, + pg (0.54 — h)
P,=pg(0.76 — 0.54 + h), P, = pg (0.22 + h)
Now temperature of air inside pipe is
constant, So, P, V,= P, V,
pgx0.76 X Ax0.08 = pg (0.22 + h) X Ah
0.76 X 0.08 = (022 + h) h
0.0608 = 0.22h + h?
h? + 0.22h — 0.0608 = 0 this equation
compare with ax>+ bx + ¢ =0
a =1,b=0.22,c=-0.0608
Now, A = b2 — 4ac
= (0.22)% — 4(1) (-0.0608)

=0.0484 + 0.2432
A=02916 = JA =054
b+

Now, from h = b_\/K value of 4 is
positive,

~ —0.22+ 054 032

>0 == - 0.16 m

h=16 cm
Answer [B]
Solution :

Here, travelled distance increases from a
to 2a in equal time period of t. So,
particle in simple harmonic motion (SHO),
Mean of end points of motion path shold
towards position. So, starting of SHO,
taking from positive end of motion path,

0 = 1/2 rad. Now according to equation,

828




A (t=1')li;3a
] Ti=2m)
yi=A-a
V,=A-2a

y=Asin (ot + ¢), .. y= sin (of + %)

(1) At ¢ =t time, y; = A sin (@ + %)

s A —a=Acos (o) (1)

()  Ats=2rtime, y,=Asin (@ x 2¢ + %)
oo A —3a=A cos (20) ..(2)
from equation (1), cos (®r) = — ..(3)
A —3a
from equation (2), cos (2wx¢) = A ..(4)
_1+cos (@)

Now, according to formulla cos?0 >

simillarly, cos? (wrf) = 1+cos (ot )

2
2cos? (of) = 1 + cos (2mr)
A 2
2( A_a] :l+A;3a
(Az—zAa+a2} oA — 33
s 2 A2 :T

2A2 — 4Aa + 2a? =2A% — 3Aa, 2a* = Aa

A =2a ..(5)
Now from equation (3)
_2a-a_a _1
cos (wr) = A A >
(From equation (5)), .. ot = %, %t= %

T=6t

(25)

Answer [D]

Solution :

v 7
v

R.9
“T
T sin6 Leg;ﬁ:l

In the present case, water at bottom of
vessel first boiled and due to steam get
started to form from bottom. Quantity of
steam in these bubbles get increases with
time and due to its dildtion its radius
increases. Thus, buoyant force in upward
direction is increased by the nearby liquid
due to increase in size of bubbles.

Here, area of its surface is increases
consequently due to enlarge bubbles.
Hence, tension force of surface tension is
produced parallel to the surface as the
area of surface of the wall. (Also, called
as free surface of liquid which is in
contact.)

Here, as the radius of bubble increases,
radius of circular edge contacted with
bottom is also increases and hence tension
force is also increases. Atlast radius of
bubble is R when bubble is almost near to
leave from bottom and radius of circular
edge is r for which it is in contact with the
bottom. For this stage on bubbles, buoyant
force in upward direction = buoyant force
tension force of surface tension in

downward direction.
4 nR3p o =2mr x T sind
3 TRp,g=2mr X T sin

L
R

2:4ZM:2’M
rRxsxT,rR T

Above answer is true which is not given in

% mR3p, g =2mr x T x

options.

829



(26)

M

(i)

27

@)

(i)

(28)

Answer [A]

For moment of disc T = I

. RT sin90° = mR?2 x %

s T=ma,=ma
For acceleracted motion of object in

downward direction :

mg — T = ma, mg — ma = ma

2ma=mg,a=%

Answer [B]
Solution :

1

—— 2
PE 2 80E rms

Pe _
Ps

s o pE:pB

Answer [B]
Solution :

In permanent thermal state H, =

i [55) o () e ()

According to equation work done
variable force in one dimension,

X, L
W= [ Fdx = [ (@x+bx) g
X o

L L

2L 3
= [ xdx+b [ x*dx za{%}o +b{x?

0 0

2 3
B [ B T
_a? b
W==+=
[ ]

0.92(100-T ) _ 0.26 (T - 0) 4 012 T-0)
46 13 12
T=40° C, Now, H, = kA (2%=T)
Hy= 092 x4 (125229, 1, = 48 cals”
(29) Answer [B]
Solution :
According to equation S RZ?2 AZ -1
A’ik nk ni
L0 L
= ™ o< 77, o0 Ny o >
A 1 11
=it M= T
—1.7.414.1 _
_1 .].Z .3,:>7\/]_7\42
H RIS
owever, P i —4= M -
owever, 7" = }/ = =9,
final answer A; = A, = 41, = 9},
(30) Answer [B]
Solution :
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M

@

4)

)

Answer [D]
Solution :
Centripetal force for circular motion of

2 2 ke2
mv- _ ke” . m?2 =

electron, ,
r r
1 oo k& 1 €&
2 r 8meEy r
eZ
*. potential energy U = — — and
4me, r
2
1 €
total energy € = — -
&y sme, I

c . 1 .
kinetic energy o< T potential energy

1 1 .
o< — T and total energy o — T So, its

kinetic energy increases but potential
energy and total energy decreases.

Answer [A]
Solution :
4m°L 4mL
T2 = g S g = T2
A
?g x 100 %
_ (AL 0 AT 0
_(L><100/ Z(Tx100/>

———xm0%+2@—xmoﬂ

=05+22=27=3%

Answer [B]

Solution :

AC signal having frequency 5 kHz is
amplitude modutation by signal having
frequency 2 MHz, the frequency of
resultant AC signal 2005 kHz, 2000 kHz,
1995 kHz.

Answer [B]
pP= %(%) o< T*  For ideal gas PV = uRT
:P=E§I.3E§I oc T4

' Lt/_R =T, 47ch%3 =T

(6)

()

@)

ST — P _ 1 2 . _
Solution : [ = z =% g)Ey” ¢ =

Answer [C]
Solution :
When switch K is switch off for a long

time then current flows from inductor is

_E _15
Ib= R = 0.15x 16

open and K is
I=1e""  t=1x107

=0.1 A. When K, is

closed then,

L _0.03
/'c:—:

_ 10
R 0.15x 16 /

J=e 1x103/103/5_ ¢ o5

)& o1~ L x102x10
=067 mA

Answer [D]

I, |
Solution : T = 2T 4[=, Ty, = 24|~
olution \/;, M g

am?,
g

2 — = A2
T-= ,\%—4Ttlz/g

Answer [A]

4Ty amr?

2P
0 4 4me,or?

] 2 0.1
\Is.ssx 102 x 3x 18 x @ x (5

=245 Vm™!
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9 Answer [D]
Solution :
Solenoid is made from circular loop having
electric current. The force acts on both
solenoid in equal magnetic field is
F,=F,=0.

(10)  Answer [B]

. . A
Average time for collisions ¢ = m

B 1 _ MV
\/E%Ttdz J2N1td? /3R ﬁ

=T
™

KV

2
oo Tec ra For adiabatic process TVI~! = constant

ot

V2 g y+1
: t_2 V"' = constant .. Vtz = constant
y+1 Y41
tocV 2 9=
(11)  Answer [D]
Solution :
For damped oscillations A = A, g or2m
R
L A=A, o)
L and m have same duty so,
L,>L,
(12) Answer [A]
Solution :

gravitational potential at distance r inside
the solid sphere,

_ GM [3__r*
V“T[Z sz}

at r=R/2,

y __GM |2 R} 11 GM
1" "R |2 8R? 8 R

By removing the sphere,

V_gGM_éGM
2 2 _8 8 R
R/2

.. total gravitational potential

_ 11 GM 3 GM
__GM
R
(13)  Answer [A]

Solution : vg = 20 ms~! train comes near then,

f=fs (Tvvsj»fs: 1000 Hz

320
f; = 1000 x (320_ 20) ./, = 1066.67 Hz

train goes far then

fL=fs( v

f =941.17 Hz
v+vsj i

percentage change in frequency = % x 100

S

1066.67— 941.1% 125.5
= 100 = =53

1000 X 10
=1255%=12%

Answer [B]
Solution : For block - A, m;g=w,F

(14

20=0.1xFF =22 =

01— 200N

F—| A | B

SNANNNNNNNNNNNNN

Friction force on block A in normal direction
= F=0.1x200 =20N
The force of block-A, on block - B is

20 N in downward direction so,
WLF =myg +u F=100+20=120 N

Answer [B]
6+ +3[=0,3[+1,=6 (D)
I

< I I

17)

~YVY
(9)
0%

)
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and 2(/—-1,)-9+3(I—-1))-1;=0..2
( X ( - @ = L 2+ m? = 2m2 + m? = 3my?

Solving equation (1) and (2) 2
I, = % =0.13A (Qto P) After collision 3my' = v/2 - 2mv
(18)  Answer [B] V= %
Solution : electric - potential in inside region )
poolg (2 _3 8’ _ 45,
2 2 3 2 9 3"
v — av? 5
_ — 2 _ 22 = = 2.2
E,-E,=3mv mvy 3 m = —my
5,2
=V
E,-E _3 . :g
E 3v
Q 3 |'2 . _5 — — 0
v, = e R 3" SR .. Percentage decrease g X 100 =55.6 =56 %
0 Q (21)  Answer [D]
VS - 4TC€OR - VO’ Voul - 4Ter Solution :

Vo= % Vo % V, is possible for inside region of

.5y _v (s _ _r?
sphere .. 7 VO—VO(E - ZRZJ

ro= % = R, , 3%4/0 is possible for B C
outside region of sphere. 1 sin® = psinr, usinB, = sin90
3Vo Q 3 Q Q . _ 1 . .
4 " ameyc 4 AMEGR T meyr sinf = w2 < 8. sinr, < sinf
3
r:ZR:R3 r1+r2=A,r1=A—r2

3 ry=A—0,, .. sinrg > sin (A—-60)
Similarly, r = 4R = R,. So, EVO Possible
atR; = 0. So, R, < (R, - Rj)

(19)  Answer [A] sin6 > usin (A - 0)
Solution : | |

| | 0> sin™! usin[A—sin‘li)

usinry > psin (A — 0)

N
w
m
v
N

(22) Answer [B]

o CE >
3 : C+3 Solution :
|
L
E M
2R
., _2Cc _2E
- A= Cr3 LT 1+3C
a

The value of C increases 1 UF to 3 uF.

So, for constant value of E, O, increases, 4
Volume of sphere V = 5“R3
(20) Answer [B]

1 1 . M _3M
Solution : E, = > m(2v)? + > 2m2 density of sphere p = YV ~ anR°

833



Cutting the cube having maximum volume

: 2R
from solid sphere, 2R = [3a -+ a = NG

3M gR® 2M

mass of cube M' = pa’ = R 35 Jan

23)

24

25)

(26)

moment of inertia of cube

2 2
& _2M 1 (ﬁ)
6 3t 6 \3
_ 8sMR?  4MR?
ENE I CNE
Answer [B]
Solution :
(a) Frank-Hertz's experiment —
descreate energy levels of atom (ii)
(b) Experiment of photo electric —
particle nature of light (i)
(¢) Davision-Germer's experiment —
Wave nature of electron (iii)

Answer [C]
S l t' . — I_ . I_ =
OLllOl’l.vd Ane e A nevd
PV A A
R > 1 nevyl
p_l Al d
A
_ 5
25% 104 x 8x 16®° x 1.6x 10X o.
2 1
= —_— - — v 107%
8x16x 10 64 "
= 1.6 x 10 Qm
Answer [A]

Solution : Potential energy U = % Ky?

total energy E = % KAZ

kinetic energy K=E — U = % K(A2 -)?)

Answer [B]

Solution :

Time taken to reach second stone to land
d=vy— % g, -240 = 401 - 52

52 -40r—240=0,(t-12) (t+4) =0
1=12s,

for stone—1

240 =10t - 54, 52— 10t -240=0
t-8)(t+6)=0,t=8s

During first 8 s both store is in air so,
V=1 — (Vg = vyy) £ = 301

plot of y, —y, — ¢ is linear.

1
after 8 s, y, = vo,f — 5 gt =240

Constant accelerated motion of stone-2,
relative to stone 1 so, plot-B shows its true

behaviour.

(27)  Answer [ ]

: ,_dQ dT
Solution : ds' = - Tms
dT T.

As'= [ds’=ms|= =1 log. =2 =1 log, 473
J / T S ) %37
Answer : none of above from given options.

(28) Answer [A]

Solution : radius of eyeball » = 0.25 cm
<. diameter d=0.5cm =5 x 103 m

. 1.22\
A =500 nm =5 x 107 m, sin® = =
. 1.22% 5% 107 1.22% 5% 107
- smb = 0sx 102  5x10°

= 1.22 x 10%4. Now, minimum distance
for clear vision
D=25cm=025m

*, sin = % = x = Dsin

(29)

Answer [A]
2
_ My I

F

4TTX
Hol
4mlsing
2
Kol
4mlsindAg

Now, TsinO =

and Tcos® = Ag

.. tan =

4mtlsin®OAg

2 _
- [VANoTek: )

miAg
JURNeTek: )

.. 1=2sinO

(30) Answer [C]
Solution : The ray of light goes from thin
medium to dense medium. So, it bend to-

wards upward.
(X X )
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