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[PHYSICS] }]

Sol.

Sol.

Sol.

U AR T (counter) & gRT ISAeMT N I SARIT HUIT BT 0MT1 &% BT 70T 21t = 0 s T9T |
T 1600 Ul s don t = 8 s W uET 100 ufy Awve 2| ufd Jopve M1 & ®U 8 t = 6 W) YR o
TUHET WR BT —

(A) 360 (B) 150 (C) 400 (D) 200
D
N
att=0,A, = ?:I_t = 1600 C/s
att =8s, A= 100C/s
A 1
A, = 16 in 8 sec

Therefor half life ist, ., = 2 sec

1/2

1 3
- Activity at t = 6 will be 1600 (EJ
= 200 C/s

o 4 R T ¥4 $1 Yol 'a' & BeAd ABOD & b A %ald BEFO & &vx ddb S dTell AfS™l 8N —

B E
G’io% Fyy
a
D a

(A) %a(ﬁ—?) (B) %a(?—ﬁ) (©) %a(i—ﬁ) (D) %a(ﬁ—?)
A
A =;?+;ﬁ
r, = ;j+;l§

SEE

1m T a1 5 g SFHM @) U SR & <l RRI &1 € @1 g1 8% 4 8.0 N &1 a1 & | 100 Hz 3mafed &
T 188l B I SN H HF IO DR © | SR H g Fbedd FRURl & dr @l g9 @ afide 7 BT —

(A) 20.0 cm (B) 16.6 cm (C) 10.0 cm (D) 33.3 cm
A

Velocity of wave on string

V = 1 = T 1000 = 0
= = X = 4 m
u 5 /S

\% 40
Now, wavelength of wave A = n = 100 m
Separation b/w successive nodes r_ 20 m
P "2 T 100

=20 cm
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4.

Sol.

TP AT defl & 98 2P H gl 1074 m3 s71W MR BT © 3R sH) defl § 9 1 cm? &9%d & TP Bg d Ul
e} W 98 @1 2| afe g @) S H IErs Rem 2, a 59 SIS B 91 BN —
(A) 2.9 cm (B) 5.1 cm (C)4cm (D) 1.7 cm

Since height of water column is constant therefore, water inflow rate (Q, )
= water outflow rate
Q, = 10 m3s!

Q.. = Au = 10" x ,/2gh

10 = 10" y20xh

1
h—z—om

h=5cm

fe T gRuer # Jell b1 AR ufoRiy I & | 9faRiel R, 3R R, , SH3: 9RT (Ampere %) & AF 81 —

R,3200 RS 200

_||+ +||_

|| Il

10V 10V
(A) 0.5, 0 (B) 2,2 (C) 0, 1 (D) 1, 2
A
10
I1 = 2—0 =0.5A
i,=0

a1 faera faya, A SR B 1% faya omeel &9 d, = —4qai iR d, = —2qai & @1 x-31& R R 0 R fREmgar
T T B
-—> R <—‘

X
A B
A¥ 39 fag o g9, 19 R 91 &1 fawa avreR 28w, ' —
R R V2R V2R
(A) i1 (B) 51 (C)\/E—l (D)\/E+1
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Sol.

sol.

Sol.

mﬁlaﬁwwaﬁﬁsﬁww%@ummaﬁp(x)=po%%lsvwaﬁa\aﬁr—g(x=0)ﬁmﬁm?ﬁam

TS & odd U e & IRA: n F9Hs U HHvs § gART ST E 39 B $I Blferd A FrEdbIg el BT —

(A)nnpl3 (B)%npp (C)%in (D)npl3

C
- M = NIA
dg = MdXx & A = nx?

jdm = j(x)%dx.ﬂ.—x2

¢ 4
M = NPT '[x3_dx _ Npom {L_}
. . 4
K /

npyn’> T
M= —— or — npf?
4 O et

UG TD p, AT BI¥ f, g & T AT o DI AUGIATD W, TAT B G f, S TR FATA—3dd i<
S FHH H W T 2 | IR I YID Meild BeAd b aebal Brea1 R & o f, = 2f, 8, a1 p, 3R p, § G99 8

(A)p, +p, =3 (B)3m, -2, =1 (O2-p=1 (D)2 -p=1
D

11 1t
2f, =f, ~-DI(Z R

1 1 1
FeofdY

(i -1) _ (np-1)
R 2R

2u, —u,

I
-
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9.

Sol.

10.

Sol.

11.

Sol.

12,

Th TV R0 H9R @S98 140 m o AfUE) e o) S8 40 m 81 39 MR ¥ &fic ¥ar faun (LOS)
H fa sifdean g0 d& R Jaid &R Jad © 2 (R 2, vedl @1 s = 6.4 x 108 m).

(A) 65 km (B) 40 km (C) 48 km (D) 80 km

A

Maximum distance upto which signal can be broadcasted is

d. .. = J2g9h; + \2ghg

where h_and h, are heights of transmitter tower and height of receiver respectively.
Putting all values -

Aoy = V2 x6.4x10° [V140 + /40|

on solving, d . = 65 km

ma

UFh Solds i< gerasll &l fave e SEH U 6y M Selag [l @ aveed &l dife & 81 7.5 x 1072 m &)
dres & fAuST & Soldgid, @ <dq Iull b1 Fdhcdd A 81 —

(A) 25 keV (B) 500 keV (C) 100 keV (D) 1 keV
A

h
A= [ = 7.5 x 10-12]

h
P=a

, , 6.6 x1073
KE = P = (h/2) - |7.5x10"? ]
2m.2m 5.9.1x107

KE = 25 Kev

R R fifg 791 '1' & oy & 1 <iifStes e gRu &, fraen &1 9= 841 =anfay —

X o—

N LDO_>$

(A)X=0,Y=1 (B)X=1,Y=0 (C)X=0,Y=0 D)X=1,Y=1

= X+Yy
Q=yx =Y+ X

O/P=pP+Q

To make O/P

P + Q must be 'O’
So,y=0

x=1

T FHIR geT AUIRF &1 @il & 83%e 6 cm? d 89 41 9 3mm 2| el & 9 9 I AJers e
THHHAI &b @ WRidgdl e wiagdie, K, = 10, K, = 12 3R K, = 14 &8, 9 RErgar R fear smar g
S GETRE H Q¥ WIAgd &1 WIEdi® a1 81, 5 Sie W a8l gikar ura 81 —

f

K, K, K, 3mm

(A) 4 (B) 36 (C) 14 (D) 12
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Sol.

13.

Sol.

14.

Sol.

15.

D
Let dielectric constant of material used be K.

(106 A/3 | 126 A/3 | 145 A/3 _ KA
' d d d T d
= K=12

g1 & UHEAM dR BT YRR 18 Q B | 39 AISH Udh |Ha1g S 991d 2 | 39 Byat & 318 <1 ¥iwf & 99 g
gfcRIE BT A1 B —

(A) 4 O (B) 8 0 (C) 12 Q (D)2 Q

A

6Q 6Q

N 6Q g
R., between any two vertex will be

1 1 1
Req =E+€:>Req=4g

TIAE M T 31 R & s 319 I d9TdhR AR P Uk fohde U IR 8 91 F, & Wi o1 <81 8 | I8
A g b 9o a1 fhael gedar 8, $9a Py @R BT A1 BT —

F F 2F 3F
(A) 2mR (B) 3mR (© 3mR (D) 2mR
C
F

_ 3 ur2
FR = > MR2q

_2F
¢~ 3MR

L oveTs dm ufoRie 12 r & Udh fauasmdl 9 AB &1 faarsd ¢ do m<iRe UfoRiE r &1 Th Id D 9 Sisd B |
faaiad /2 e aRe ufdRig 3r arell te A C &1 i@ N REMAER ded 2| 98 oaw Al, ee ford
Negm ) § 18 fagig =8 grar 7, et —

D g,r
+ |_8
||
A ) B
Cle
=3
2"
13 5 11 11
==L —L —=L —L
(A) 24 (B) 12 (© 12 (D) 24
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Sol.

16.

Sol.

17

Sol.

18

Sol.

(Page #7)

A

_&
13r

i[iurj _ £
L

e X € 13L
_c | =12r| = & - ===
13r {L } 2 7 %T 2

2 cm ®R &1 Td S 8Tg BT 4, gTAS y-31e1 & fa=n § 6 m/s @ 10 § &1 81 21 9&f 0.1 T &1 =D
&3 gD z-31eT D Qe H SURYT B | x-318 & IHaq 89 & &l BoAdl $ a9 f[AWdT<iR & A BT —

(A) 6 mV (B) 12 mV (C) 1 mV (D) 2 mV

B

Potential difference between two forces perpendicular to x-axis will be

(. (VxB) =12 mV

feEm W RIETgER M S&HE &1 U6 [eh] U ©ichM IR @ 8, Sl fIRM 3 Hd @ o1 g/2 3§ SR & 3R Il
JRY AT & | [edh W oA dlel 3ffWer Ufdfshar (normal reawction) 9 gR1 993 t 4§ b 71 &R & —

m a= 9
2
[ A
m g°t? 3mg’t? m g°t?
(A) —% (B) —% (@) 8 (D) O
B
N-mg= "9 _ n=3M9
9= 7T
. 3mg) (1 ..
Now, work done W = N§ = | =5 | |59t
_ 3mg’t’
=>W-= 2

U IUUE YAl & URd: IR Hell § o gd Ifd v | gA I8 & SUUE A S@HH 'm' &1 Ua fIvs 59 dvE
IAfid 811 & b a8 el & YHardyvl A AP Yadd B Sl & I&UV & Gy fUvs &1 Tfrst It &1 91
BT —

(A) 2m (B) Sm? (©) mu? (D) 2myv?

C

[GM
At height r from centre of earth. orbital velocity = -

.. By energy conservation

GMm
r

KEof'm'+(— )=0+0

(At infinity, PE = KE = 0)

2
/GM
:>KEof'm'=GMTm =(Tj m = mv?
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19

Sol.

20

Sol.

e Q & IF TS T a1 a, b, c (a < b < ¢) ® TMATBR PN R 39 a¥e fAaaRa fbar & b 1 =
&R TR T SRR & | DI B bw ¥ g9 r(r < @) W Rod & fog R et fawa &1 /9 8 —

Q Q(a+b+c) Q ab+bc+ca Q(a® +b? +¢c?)
(A are,@asbre) B @i+ O 12mg,  abc P 4pe @ +b° 4 0)
B

(X

kQ, N kQ, N kQ.
a a a
v Qi Q, Q. iratibric?

[since 5, = 6, = ¢ ]

_a
Q= 2 +b2+ 2 Q

Potential at point P, V =

b2
Q=2+ |Q
¢
Q= |2 pr+c?| Q

Q {(a+b+c)}

V= dne, |a®+b%+c?

0.03 kg @M & ddbs! & Uh Shs dI b 100 m SIS &I $HART &I B A BIsl 9l & | SA 999 0.02 kg
T P TP el DI eRITA I 100 ms 3 1 A Sealer oM § SWR &) aRB S 1l 8 | el dds! § TS
SRl B, A1 39 9Yad MR gR1 A" M ¥ Ugel SR @ ¥ ¥ SR a9 & I3 Af¥ead Sd1s &1 A9 8 —
(e & g = 10ms2)

(A) 30 m (B) 10 m (C) 40 m (D) 20 m
C
1 (0 0.03kg
100m
o) 100m/s
11rrrrrrerry
0.02kg
Time taken for the particle to collide,
d 100
t= V. =100 - 1€
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21.

Sol.

22,

Sol.

23.

Sol.

Speed of wood just before collision = gt = 10 m/s
& speed of bullet just before collision v=u-gt
= 100 - 10 = 90 m/s
Now, conservation of linear momentum just before and after the collision -
—-(0.02) (1) + (0.02) (90) = (0.05)v
=150 =5v
= v =30m/s
V2
Max. height reached by body h = 2—9

Before After
0.03kg |10 m/s %
o ¥ ?

’]‘90 m/s 0.05kg
0.02kg

2x10
. Height above tower = 40 m

SI A5 § U U1 &7 g9cd 128 kg m™3 8| T UH AFD! H, OTH F1E @) SH1S 25 cm T S+ &
g®1s 50 g 8, 39 Ui & U9« B 3fifhd 79 B —

(A) 40 (B) 410 (C) 16 (D) 640
A
128kg _ 125(509)(20)
m®  (25cm)’(4)’
128 i
= 64 (20) units
= 40 units

102} A-m?2 @I Tl ATl Ud Hd B T & A1 Bi(cosot) @ ITAR 98T g Udh FHHI &5 H 3Ed
2198 B=1Tesla @l o = 0.125 rad/s 8|t = 1 s W g eyl & e &1 fAwda & # far = &
B —

(A) 0.01) (B) 0.028 ] (C) 0.007 1 (D) 0.0141]
D

Work done, W = (Afi)B
=2 x 102 x 1 cos (0.125)
= 0.02J] =0.014 J (due to most close option available.)

T I g3 v fored iRl & & 1 g8 0.1 mm 8, a9 eed &, & Ul R 4i0 rad 101 R < bt

Wl STl € 9 3 YA A A, GRIQE] & Y1 B1 YA B 8, Al I DIV R &I ol <&@l Sl 21 faa
g b A, 3R A, T U1 & W (380 nm & 740 nm @) H &, 1 S A B —

(A) 625nm, 500 nm (B) 380 nm, 500 nm (C) 400 nm, 500 nm (D) 380 nm, 525 nm

A

Path difference = d sin 6 ~ do

1
= 0.1 x 20 = 2500 nm

or bright fringe, path difference must be integral multiple of A.
- 2500 = nA, = mA,

oAy = 625, %, = 500 (from m = 5)

(forn = 4)
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24.

Sol.

25.

Sol.

26.

Sol.

27.

Sol.

Udh FHAE DI UIS A Ah I B T A9 gRT R R & 4ie &l gol IeaieR 91 F A S I SHD! 3181 &
aRRe: U ol i | AR Sl & | Ife 96 F Ure R Ueaa faaiRkd g dor uis 3R 99dad & d1 99oie
u ¥ ar H gRT US WR ST 9l mE0l BRI —

2
(A) uFR/3 (B) uFR/6 (C) uFR/2 (D) guFR
D
Consider a strip of radius x & thickness dx, Torque due to friction on this strip.
TXpF.andx dx

.[dT = nR?

_ 2uF R_3
T= R2 . 3
. 2uFR

3

T=103KTUHH & T8 SH VSR B T = 102 K dr999 & SH ¥UeR |, 1 M HieE & did & Ucd gRI Sirsd
2| fear 2 a9 @ w1 Arerddr 0.1 WKImL 2 | ArmaRel § 399 ok arell Solf Fefad 81T —

(A) 65 Wm (B) 200 Wm (C) 90 Wm2 (D) 120 Wm?
C

_ m _
10°K 10°K

[d_Q) _ KAAT
dt ) =

3% (?j_?) _ (0.1)5900) _ 00 e

Ife v gHad fdgd gRa o)W & gEag & 9 § —

B:100><1065in|:2nx2x1015[t—%]:| amqwﬁgagama@wqmgﬁm (YHTT & ATl =

3x108 m/s) —

(A) 6x10* N/C (B) 4.5x10* N/C (C) 4x10* N/C (D) 3x10* N/C
D

E, =B, xC

=100 x 106 x 3 x 108

=3 x 104 N/C

T DI A TAT B §RT RIS aTcll HA: 1 km/s @1 2 km/s & el el 51 dad! 2 | &fast 4 & faa
fog & &t ww1a fRemell  s@1 I@mn Sl © | Ml 9951 gR1 &Rl ¥ Merl & gff R wIfdd anfeaH
B BT AU B |

(A)1:8 (B)1: 16 (C)1:4 (D) 1:2

D

u?sin20
g

A = nR?
A o« R2
A oc u?

Ac v 1T 1
Az_Ug_Z_E
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28.

Sol.

29.

Sol.

30.

Sol.

A9 BT o A § T, AOHE S U T S WUSR A1 T, A0FH & U 3US] S WUSR & d1d ol & (=
<R fa@ry AR T, a1 T, A109H @ & 3R S 9USR & Fel T,>T,>T,>T, &1 A1 S aRaR &l & &, e

| | T,
O =
| | T,
O =
| | T,
O &
| | T.
(A) Tz = (T1T4)%; T3 = (T12T4)% (B) Tz = (T12T4)%; T3 = (T1 Tj)%
(C) Tz = (T13T4)%; T3 = (T1T:)%1 (D) Tz = (T1Tj)%; T3 = (T12T4)%
B
T T T,
S A Al ¥
L _L_T
T, T, T,

3/4 = _[Tl/271/4
Tz - T1 T4

— T 23T 13
T2 T1 T4

T YANTS! M 34 m/s A Ush ReR UeTdh o1 3R ST REI 8 | XS] &) A B 1Tt Yeres ol f, arafRi &1 s
<l 81 Ife RSl @Y Al 17 m/s T wel & Sl @ d Wl Bl Ak f, gArg adl g Aafe e @l ol
340 m/s & d1 argurd f /f, 8 -

(A) 21/20 (B) 19/18 (C) 18/17 (D) 20/19

340
fi="%|320-34

340
f,="|340-17
f

fi  340-17 323 - f 19
f, ~ 340-34 ~ 306 f,

T 18

2W & & dE- URRIg &1 HHe: &, Blol dd 9 qX JN H FolR BIs fbar 71 g | Afawdd ar1 il 34
okl & 98 Adhal 7, B |

(A) 20 mA (B) 0.4 mA (C) 63 mA (D) 100 mA
A

P =i2R

o fori R must be minimum

max/

from color coding R = 50 x 102Q
i =20mA

ma
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