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1.

Ans.
Sol.

Ans,
Sal.

PART : PHYSIC

I thee given crcuit, find the equivalent resistance betwaen A and B.

A
— A
g9R iR
Ay e A AN e ANAS e A A B
2R
e AAAAA
ER
- 8 R H
=R 2) =R 3) - 4) =
(1) 3 (<) 3 () i {4) 3
(2]
Given circull is balanced wheal stone bridga.
A 3R
— A B
2R BH
y
4R
—AAMA—
8R3 x E
p — WA ——
— A
BH
a. . PP: _BR<4r_ BR
= 2R 3

A projectie is thrown horizontally from 2 10 m tower with initial velocity of 5 mé's. Fird velocity of projectile
just bafore hiting the ground.

(1) 10 mvs {2} 18 mis (31 15 mis (4125 m's
(3)

10m
Wy = V=V + V0 =4/200+25 = 15 m/s
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3. It a sold cylinder rolls along an inclined plane of iInchination 30° and length of incknad plane 15 60 m. then
find the velocty of cylinder when It reaches 1o bottom.

Glm
307
[1) 40 mvs 2y 20mes (3 ED-.;E Imi's (4] 45 mis
Ans. (2}
Sol. a=ﬁ=w=£gig|ﬂ= Ex1ﬂx=_-:1r|.'£-l]‘=1u mis
Ke 1 1 d J J
1+5 x
i 2
v =u" + 2as
V=04+2 % L &0
3
then v =200
v =20 m's
4. Firnd magnetic feald strangth al point O
|
ol =1} v Hotp a1 Myl w1
A B g 2 FE s S 4y —| —
AR = R T |l = )
Ans.  [2)
Sol. Bz=Bi +Bo+ B
Uyl kgl
= L i L _|'_'|
4z8 4R
. Hl{ze1)
4R g
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1
L De-Broglie wavelength of o-particle s the same as that of a protan moving with P of valocity as the

spoed of light. The rato of KLE. of proton to that of a-particle is.

(1321 2)1:4 (343 (4) 41
Ans. (4)
b h
Sol. ismr =
) P v
by = AP
h h [m..:-‘-'l-r'r‘;-'-]

m,v, iMpVp

i
AmiFva = Mr —
10

C
W ey
4
1 fer
(KElp._ 2 "L10, . 1600 4 ..,
(KE). 1 I R T 1
i 4rm
2 g 40 )
6. A body 15 travelling with velocity v to cover AR with velocity vo to cover BC and with valocity v to covar
distance CO. Find the averaga velocily {givan AB = BC and AD = JAHR)
(1) — Avvava ) v VsV, 3 ViV +VaVy + Wy 4 WV =Wl — VW
Vg +Valy YWy WV = VoW — ¥V, SV I \Wavy
Ans. (1)

Sol.
— . —— Vo i—p

I |
A B G D
Let say AB = d meter

then BG =d meter

AD=AB + BC + CD =3AB
AR =BC =2AB + CD = 3AB
= CO=AB

Hence GD = d maler

Average velocity = 0 1y 3
. -+ PN R L | ol LT M |
W V= ¥y ¥y ""I.E M
Average velocity = —— ;&-ﬂ"";- ——r SLPAL
4ok B L S| o +VaVa +¥ ¥,
VaWavy
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¥ Mass of a planat is 19 times mass of earth and radius of planat is 172 times radius of earth. If escape

velocity on the surace of planat is l:; 'u!: , then what will be value of x. [vo = EEEEIF}E' velocity on tha

surface of earth.)

(1) 3 (2 2 (3 1 (4) 4
Ans, (2}
)
Sol. Wae know thal escape velacity v = 1.|| EE-M
m Ao 2GM, JE.:G-:-:HLE.‘E
hﬂ:—ql_H=— = II.|r.—'= e T e
diven Mp 3 S % J . a2
(2= 2GMe
W= = 1
YV aRe th
2GM
alsn Yo = .‘_—h—ﬂ-—g ..... Ell
from question (1) and (2)
Vo= E}; \I"E
80, %=2
8. Two positive charge of g coulomb are placed with a separation of 2a. Destance of a point on tha

parpendicular sector af ing joinng of these two charge, whers a les! charge expanances the makimum

force. 15 &'y a find the value of x,

(1) 2 (2) 3 (3 4 (4) 5
Ans. (1)
Saol. Lat us gssume at v F will be maximum
F F
“x) 4
r_—,” r 2 2z
1,,111‘ : 1";‘.! ] H 5‘1 a‘ +y
!’ ::‘I 1'\-\.
9 “a 8 -
Fai=2Fcost = Fraj= %
dF
For Fra E =q
1] dn'n
a a a
thany = — e =
J2 i2

Then the value of x is 2
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9,

Ans,

Sol.

10.

Ans,

Sol.

Ans,

&t

| an . .
In Vander walls equation gaven batow : p+ F i-:"u' —-nbl =nRT than dimension of B5a is agual o

(1) Buld modulus 12y Modulus of reigidity  (3) Comprassibility (4] Plank's constant
(3)
.p " ?n.' = Fnur."
| lllllli.- ni:'
. -
a-ML Xl MLT-Zmol
fmoli”
b=V
b = Vin =L13%mol
= i 2
than i ot ot

a  mof MLT S
= M-'L'T®is tha dimension of comprassibility.

For an adiabatic pracess nitial pressura = P and lemperaturs is T, What will be work dong during process
volume s twice of inital volume. {y = 3/2)

(1) AT (2 + 42 ) () ART (1 — 2 ) (3) nAT (2 V2 (4) nAT (1 + 42 |
(2)
= F._|II'IIJ__PF}II_E'_ s EI:T] 5 Th:l
'II _'I .r. =2 1
for an adiabatic process TV ' =T, W '

2]

1 E|
T=VE =T, =2z

=
g =
Jo o f
rF::|T-T_|
Wi
~— 18
2
=
w o DRTIV2 1]
fer =
V2=
5
W=nRT (2— 42}

A particle is moved from r, = 2: — b+ ."I--q_ 10 r =b,-_3!-_+; by force F = l.:.; _3]_2};. Find work dona in
this process :

(1) -3 2} +3 (3) +2 (4) -2

(1)
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Sol.  Work dona = Forca - Displacemsani
W= F.
Hete r=r, -

fy =51 -3j+K

RL==21—j+7K
f = {5 -2} + (-3 (-] = 11=T7IK
f =2 - B8k
Warkdone =F.i = (81 +3] +2k) . (3i—2]—8k)

={15-6-12}J
Workdona =-3 Jouls

12. Calculate the binding enargy of He atom's nucleus.

Given D mp = 1.00727amu, imie = 1.008 amu, me: =4 0026 amu

(1) 4.1 md 12i62mld (3] 8.1 md (4] 123 md
Ans. (1)

Sol. 4m = mass dalect = (2 mp + 2 M) — M
Am =2« 1.007) =2 [1.008) —4.0026
= (2014 + 2.016) — 4.0026
=4.03 - 4.0026
Am = 0.0274 - 1.661 = 10-'9
E=Am « C2=00274 « 1.661 = 10-8 « (3 = 10P = 3 = 10%) = D.4096 « 102
E=408%103J
E=41ml

13. If tension in-a string 500 N and linear mass density of string & 7 = 107 kg'm, the velocity of string
wave s .
{1) 10 mys 123 35 mis (3} 60m's [4) 100 mvs

Ans.  (4)

Sol. V=

Tt
Y710

V=100 m's

14. Which of the following freguency does not Be in FM range.

[1) &8 MHz (2} 64 MHz (3] 89 MHz [4) 106 MHz
Ans. [2)
Sol. Barmge of FM frequency = (B8 — 108) MHz than B4 MHz 2 nol the FM fraguency.
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15. Twa infirdte metallic plates are placed paralial to each other as shown. Find the alectne fiald strangth in
Region 1. reglon I and Region H:

' o 1 . Bl
(1"E =0, Ez= —i. Eq=0 (21 B = —E. Es=1. EBy= =5
25, g =
(3) Ei= ——— En=0,En= — (4) Er=0. Ex=0,Eq =0
5y 25
Ans. (2]
Sol.
=T HT
(8 L}
1 1 11
Eizs— Ex=0 Em=—
=y =
16. Match thie followsng
Fermi level
{al M Iype (p) Close 1o valence band
(b piype (q) Cloze to conduction band
(c} matal i) inside each athar
{d) Intrinsic samiconducton i3] In between conduction band and valence band

(1) a-q, bp. ot ds (2} as bp er.dp (3ya-p b cgod-s (4).a+, bg.ecp ds
Ans. (1)

7. Average kinetic enargy of gas s
(1) Directly proporsenal to pressure (2} Directly propartional o valume
[3) Directly proportional to absolute Temparature(4) All of the abovea

Ans. {3)

Bal,  <AKEs— ém

AKE = T
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18. A force of 30M (Horzontally) 15 applied en a block of mass 5 kg which is kaplt on a rough surface having

friction co-efficiant o, Block Wravelkad 50m in 10 sacand then fird the

(1) 0.2 2} 1.2 (3} 1.5 [4) 0.5
Ans.  (4)
Sol.
M = B0
T = !
Bkg |
/} .l"'i' .l'fff.l"f.ff!f}l
u
B{g) = 50N — Frichon= 50u
]y =t
Skg P
R0y, r I o o a8
Hlg) = 50N == Friction= (50) (1)
Foce = {30 - 5[':'|.|.IN
Anot = @ = le—'I[Jl.l_li]l."E:
Travelled dsplacement = 50 m
tmea laken =10 580
T
5 =ut =at
=
50 = 01 + étE‘. —10u)(10)°
50 =12 {6—10y) 100
B B—10y) = B—10p=1
1040
10u=6-1=5
u=510=05
u=1_05
18, In LGR cireuit L, G, B s connacled with source of 220V, 50 Hz. Resistance and nductive reactance ang
1000k and 79602 Find the value of capacitive reactance whan current flow incircuit 1S maximam |
(1) 9.6 (2] 79.602 (3) 8962 (4] 65902
Ans.  (2)
Sol. qgiven X, = T2.602
B =100<)
Ilull. s = EE'HI'I"
Imax i1 The circull at resonance condition
z=H
then X. = Xo
Moo= 7RG
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20. Statement-| : valua of gravity is different al difierant atiludes on the surface of earth.
Statemenlt-ll - value of gravily increases as we go deap from the surface of earth.
(1) Staterment-1 = Troe, Stalement-2 is True; Statement-2 |5 a2 correct axplanation for Statemant-1.
{2) Statermneant-1 &= Troe, Statement-2 is True; Statement-2 s NOT - a comrect explanation for Stalement-1
[3) Statemeant-1 ks Troe, Statement-2 is False
(4) Statement-1 s False, Statement-2 15 True
Ans. (3)
Sol.  gravity on surtace-of earth g' = (g —Rofcos?s), oo as lattude changes,; value of gravily atso changes al

aach point-on surface of sarth,

d
Aswe godeap g’ =gl —| 1- A J - fravily decraasas so, slatement 1 & correct and stalament 2 is
wWrang

21. In a hydrogen atom, an edectran in ground stale receiva 12.75 eV, Calculate the angular momantuim of
alectron in tha higher anargy level
1248 : 14 67 - 1324 10.28

|.|:| = H}]l. |:2| £ 1':' 24 |3:| L] 1'&‘31 l:'q':' = 1D =
T i T T
Ans.  [3)
- 4 1)
Sol. 1278 =—138 | ———
|. R |
12-?:-:-13,'5 + 138
X
+13.B
:{E = = IE
+{1.BE
=4
I
myT = E!:"_':' | =l EI-:;-
o 2h_2x662x10 % 132410

. = o
22. A drop of liguid is divided into 125 drops 01 draps of radius 102 m each. It sirface tension of liguid =
045 Mim then change in magniludea of surface energy & ——
(11565 = 10-*Joule  (2) V.65 =« 10-*Joule (3} 12.66 = 10~ Joule (4) 3.65 = 10+ Joule
Ans. {1}
Sol. WVi=W:

4 4
—aPR¥=125 = — ¢
o 3

R =5

ALl = SAA

=045 [125 x 4ur? — 4287 = 0.45[125 = 4 ar* — 47577
=0.45 =« 400 7r*= 180 x 10-F =565 = 10+
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23. Twa radioactive substances A and B have halflife of 5 min and 15 min respectivaly. Tha initial amount

aof A4 times of B. calculata the lme when the remaining amaount of both substances will be sama.

(15 10 min (2% 25 min (3} 15 'min (4] 50 min
Ans. (3)
Sol Ma = Me
e M mir . M, smn My My i5min Mg
I —— =iy
2 4 B8 2 2
I 1
e Sad
2 =l

Sa affer 15 min amaunt of both Wil be same.

24. A charged particie wilh charge 2 = 108G al resl is first acceleralad through a potential differenca of 100
and then it (5 subjected to a rensverse magnelic field of 4mT. In aregion of magnedc eld i undergoes
a crrcular path of radius 3 om, Mass of the particle s egual to -
{1) 1.44 = 10-'* kg (21 1.44 « 10-'F kg (3) 244 = 10T kg (4) .44 = 105 kg

Ans.  {2)
Sol. w=AKE
v =12 m\*

2= 105100 =12 = = W2

4
e [ meﬁ
I

2x10%x & x 102

. e i
g 2410

210 °
m=144= 10-'%kg =144 = 10-"% kg

=1210 °
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25. There are n number of polanzers arrangad one -alter the other. Axis of each polarizer s inclined a1 457
with respect to the pravious polarizer, Unpolarized light of inlensity I is Incident an this setup. Final

: I
ransmitted light has intensity F:: -Find n.
&

(1) 4 i2) 8 {3) 10 (4) 6
Ans.  (4)
Sol. | = Iocos? d = locos® 457 = %
Iy Iy lg 1o 1o I
" 2 4 8 16 32 G4
—_—
P Pz Ps Ps P= Pe
| = -I =0
2
26. A rod of 10 cm s kept along the axis of a concave mirmar whosa focal length 1s20 am. If centre rod lies

40 e away fram the mirror then if length of image of rod is 23 cm, calculate x
(1) 43 {2) 32 (317 (4} 19
Ans.  (2)
Sol.

10am

—p
AlE

% 40cm
AL -
Vi Uu_=
1. TS
v -35 -—20
I __3 b st In - -0
v o —20 35 35.-20 3520 3
el o .
wa iy ¥, 48 20
A _ 1 1 4520 2B 2
W 20 45 d45x=-20 45x-20

> 140 —108 - 140
| =¥y —Va=dB 4 —— = —Se
4 |

==2 wn=32
3
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27.

Ans.

Sol.

28.

Ans,
Sol.

29,

Ans,

It amplitude of oscilation in a spring mass system s 3 em and kinetic energy I 125% of potential

anargy. Calculata the position of the particle from the maan position.

[1) Bcrin 212 em (3] 2 cm
(3)
1 A
TE=—=KA = =K =—|
2 211008
TE=KE = PE
Given KE= 2 p - Spg
100 4
I 2| 2P |PE=—2K&®
2 1100 4 gl
x_.'.-.'
11' I_'IEE : = g -éb':x‘ 5 X =—1m =2 cm,
Match thecolunmn
(&) r Rays (P} Radicactive decay
(B X Bays () Klystramn
|Gy Radio waves (B Bapid-accelerabon &dacaleration of
D) Microwawves electan in aerals (conductars)

(5] Inner shall of elactrors.
(1) (&) = (P}, (B} —:{5) , ({C) — (A} (D)— (0}
(2) (A) — [Q), (B) =15}, (C)—= (R (D)= (P}
[3) (A= (P}, (B} = {R), iC) = 5L 10— 0
[4) (A = (81, (B = (P1.IC)—= (AL (D=0
(1)
(Al — (B, (B] = {8] AC} = (R}, (D1 —=Q

Match the colurmmn

{a) AC (P quality factor

ib) Transiormer lgh mutual induclances

{c) Resonance 1o occur {r] EMI

(d) Sharpness in Resonances (5) ¥L=%c

{10 480 =P, (0] = (g £8) — (&S], (D) — (I} [21 {a)—= [}, (o) = (g), (e} — (s (d)—= (p)
(3} {a) —= (1), (B) = (5}, (&) — (), (d} — (p) (4) (@) — {1}, (b) — [q), [} —1p), (d)—= (8}
(2)
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LN = ST .

30. Pressure s appdied on 1L water and 2L of liquid saparately. Waler comprasses by 0.01% and liguid by
0.03%. Rato of flamerDiga = 3. Find x.
(114 23 (3] 2 411
Ans. (4
Sol. = i
4y
')
A
= = |l—5'-r
V
= i = oy _ 3
“d “ MAIIE 1
: ="
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