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1. If length of simple pendulum is made ﬁ times, then time period of simple pendulum changes by ..... :

iy = T ¥y

(1) — times (2) — times (3) — times (4) — times

3 4 b 6

Ans. (2)

[v
Sol. T=2z|=
Vg

T i
£ ‘Umg"a

2. Ring, solid sphere and solid cylinder rolls an inclined plane without slipping then order of velocity at

lowest point of inclined will be -

(1) Vleg = Vﬁcllﬂsprcrn > Vsala cylindar (2) Vsohd sohera > Vsalia cylinger = Ve ng
(3) Vasideylinder > Vealic sphare > Vaing (4) Vg > Vasideyirde > Vadicsphars
Ans. (2)

1,1
Sol. mgh= 3 leme” =5V 2

v- [12hS
!
| {4 —=m
V' mee
it vi
3. In given ac circuit correct phase diagram will be :

()
ey

V=Vasinomt

Io Vo
“}I——s i {2) T (3) | 14) :‘_ _“? =
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lowest point of inclined will be :

(1) Vring > Vaalid zprare > Vaalid cylindar (2) Vsolid sohars > Vsalid cytindar > Viing
[3} Vasidcyhrder > Vsaid sphare > VRi'lg (4} VRng > VSoidcy\rdc' > VSuIinsphcrc
Ans. (2)

Sal.  mgh = i 10 A2
2 2

e
\i1+ Irm’,
mBR
1" Vi
3. In given ac circuit correct phase diagram will be ;

I~
p

V=Vpsinomt

.HJ VU
+-—— —
m}_.,_, w @ ‘ (3) | @, o
o Vo o
(2)

Sol. In pure capacitive circuit current leads with voltage.

Ans.
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4. Distance of center of mass from peint O ig given by 27 for uniform semi-circular ring final value of i.
1%

(M1 2)2 (3) 3 14) ;
Ans. (2)
Sol.
] 1 )
To find yem We USE  Yem = 7] Jdmy pal by
Here for dm we consider an elemental arc of the ring at an angle H from the x-direction of angular width
d@. If radius of the ring is R then its y coordinate will be R sing, here dm is given as
am= L Rdo
nH
So from equation ....{i), we have
1t M : R |
em=— |—=RdB (R sinf) = — |sintdd
y M -[rR ( ) s —‘-
o a
2R s
Yom = =— o (1]
b4
o S
L Find the ratio of De-Broglie wavelength of an electron and a proton when accelerated through same
potential difference 7
(1) ¥1803 (2) V1621 (3) J1417 (4) ¥1230
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ey 1 ]
To find yem We USe  Yen = Il jdmy )

Here for dm we consider an elemenial arc of the ring at an angle 8 from the x-direction of angular width
de. If radius of the ring is B then its y coordinate will be B sing, here dm is given as
am=1 L Rdo

T

So from eguation ....{i), we have

1M . R
em=— |——=Rd# (R sing) = — intdd
y MJ =R ( ) i -{Sln
(1} a
2R s
Yo === s
S Ni=2
5. Find the ratio of De-Broglie wavelength of an electron and a proton when accelerated through same
potential difference 7
(1) Y1803 (2) 1621 (3) V1417 (4) V1230
Ans. (1)
Bl Gemsoll
P J2mgVv
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€. For an iron rod temperature is increased by 10°C. Given « = 10-5 per °C, ¥ = 10" N/m?, area cross =
section A =102 m® Find energy siored per unit length
(1) 5Jim (2) 10 J/im (3) 15 Jd/m 4) 20 Jim

Ans. (1)

1 ;
Sol. i E = siress = strain = volume

1 g
U= E % Slress = strain = volume x Al

u I
— « gfress » strain = volume « A

i
2

1 ;
E « Y x (strain)® = A

i
I
x
priition
|

# s
1\',4. Lot Y )

2\_ ? il

A

== Yo AEA

pal =

= —1 %« 10 % 1010 % 10 = 10 = 102

ra

=5 Joule/m

T A gun of mass 4 kg fire a bullet of mass 4g with muzzle velocity equal to 50 m/s. Find the velocity of
bullet.
(1) 48.59 m/s (2) 49.95 mis (3) 45.59 m/s (4) 40.59 m/s

Ans. (2)

Sal.

 m—

Intial momentum = final momentum
D =maVe + MsVs

v,
1000 "
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1

2

1 =
= 'é‘ x 10" x 1070 % 10 x 10 x 102

5

Joule/m
7. A gun of mass 4 kg fire a bullet of mass 49 with muzzle velocity egual to 50 m/s. Find the velocity of
bullet.
(1) 48.59 m/s (2) 49.95 m/s (3) 45.59 m/s (4) 40.58 m/s
Ans. (2)
Sol.
 m—

Inttial momentum = final momentum
0 =meVe + MaVe

e 1—;@ v,

= V.J\:—-‘:—;%E )

Viz=Veo— Ve

=  50=Va—Ve o
v

= B0~k

= M= 501‘0:;300 > Vs=49.95m/s
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8. A ray incident from denser medium to rarer medium. If angle between reflecied and refracted ray is 0°

then angle of reflection r and angle of refraction r will be respectively:

Densar v
1
rarer
v

(1) 1. sin~' (sin ) (2) sin' {cos i), i (3) 1, sin~" (cos 1) (4} 1, sin-' (1an i)
Ans. (3)
Sol.

Denser r

|
rarer
-

r+90° £ r=180°

r+90° +| =180

r=90—-1=sin"'(cos i
S. The average kinetic energy of a molecule of a moncatomic gas is :

(1) 52 kT (2) 3/2kT (3) 7/2 KT 4) 1/2 KT
Ans. (2
10. A cell first connected across 5 () resistance develops a potential difference of 1.25 V acrnss it. Same call

again connected across 2101 resisiance develops 1V polential difference across it find the emf of cell :
(1) 5V (2) 16V (3)7V (4) 4V
Ans. (2)
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e=15¥ =
i An element of mass number 184 decays by emitling an «- particle. If Q-value of the reaction is 5.5 MeV,

then find the Kinetic energy of o -particle. Assume that there is no y emission
(1) 5.0 MeV (2) 5.38 MeV (3) 3.60 Mev (4) 2.10 MeV
Ans. (2)

e X

184 amu 180 amu 4 amu

K, =|'% la =5.38 Mev

122 HA=I+]+k

B-i+]j
Find the projection of A on B 7
RO~ 2 . 3
(1) V2 @) 23 T (4) —
¥3 Jz
Ans. (1)
Sol. Projection of AonB =AB
b o Fkl o] e
= {J+J+k),| “re ! ) \r_ =2
13. In a room of temperature 25°C, a body in initial temperature of 75°C cools down to 65°C in 5 min. After
5 more minutes. the final temperature of body will be?
(1) 60°C (2) 58°C (3) 57°C (4) 55°C

Ans. (3)
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14, A ray is incident on prism of refractive index u = V3. angle of incident is twice of angle of refraction
when deviation of ray is minimum. Then find the prism angle.
(1)30 " (2) 60° (3) 45° (4) 90°

Ans. (2)

Sal.

i
Pagl
s i
1sini = usin —

asin—lcos—' =3 s:n—I
2 2 2
cos,—[ e
2 2
L - 30
2
i=60°
2 A=i=60°
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15. Find height of antenna if coverage of signals from Antenna is 150 km and radius of earth is 6400 km.

Also find the total population coverad by antenna signal. if population density is 200 people/km?

(1) ?;f x10% m ;6.057 x 10¢ people @) 1252 x10% m;12.057 x 10%people

(3) ff «10% m ; 8.057 = 10° people (4) ?725 »10% m ; 10.057 = 107 people
Ans.  (2)
Sol. Radius of earth = 6400 km

d =150 km
height of Antena = ?
d = v2Rh
a &
o d° _150x150x10° _ 25_“03 s _ 225 «10°m
2R 2:6400x10° 128 128

Population covered = 2nRh = density

= 27 x 6400 x 150 x 200 = 12.057 = 10°
16. A magnetic needle is placed vertically but in a wrong plane, which is at an angle 8 with the magnetic

meridian. If apparent dip in this wrong plane is &'. then find the real dip angle.

(1} tan-! (fand'secl)  (2) tan! (tand’ cos}  (3) tan! (tand' sin@) (4) tan-' (tan3' cosecl)
Ans. (2)
Sol.

wrong plane wrong plane (Bcasii)cosh

| Bcosd

l4— Mmagnetic
| meridian

B cosd

lg— magnetic

B sind | psrizian Bsinéi
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17. Two rods of length 0.25 m and area 3 mm* are cannacted as shown in figure & their resistivities are =

c # resonanceacin/answer-key-solutions//EE-Main/2021 /jeem

1.7 x 108 Om & 2.6 = 108 Qm. Find the equivalent resistance 7

1.7x1020m ¢ =0.25m

2.6 % 108Qm
(1) 0.85 mO) (2) 0.95 mQ (3) 0.80 me2 {4) 0.75 mQ
Ans. (1)
i |/a’ "|
P15 P2|
Sol. Ruq = H1H2 = A = A : i
iR e
PILA) 2-\AJ
4oz ). 025 (1.7x10°x26x10° )
Alpi+ps) 3x10°|1.7410°%+26%10°%)

=0.085 x 10-2=0.85 m2

18. A ring is rolling without sliding, such that the velocity of its centre oif mass is Ve. Find the speed of a point,

which Is in the same horizontal level as the centre of mass.
(1) Vo (2) 2Vo (3) V2V, (4) zero

Ans. (3)
Sol.

woR
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18. A dipole is kept near the infinite linear charge of density 3 x 102 C/m along its perpendicular direction as =

shown in figure. The dipole is experiencing a force of 4 N then find charge of dipole.

(1) 214 uC (2)2.24 nC (3) 4.44 uC (4) 3.14 uC
Ans. (3)
Sol. Let charge be Q
Net force = LT b Q)
y fa
4N = 2k}-.0‘ L)
h Iz
5 3
AN=2x9=x108x3=x105Q|— — =10
10 12|

1
AN =54 = 10 Q= —
60

Q=4.44 x 10-5C =4.44 uC

20. A photo dicde activeness when photon of wavelengtn 612 nm incident on it. Then depletion layer voltage
of photodiode will be : (Given hc =1224 ev —nm )
(1) 2 volt (2) 1 volt (3) 4 volt {4) 3 volt

Ans. (2)

Sol. E:% =eVv
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iy 1

AN=2%9+10°« 3+ 106Q[— —— «10°
10 12/
AN =54 % 105 Qx -
60
Q=444 «105C =444 .C
20. A photo diede activeness when photon of wavelengtn 612 nm incident on it. Then depletion layer voltage

of photodiode will be : (Given hc =1224 ev -nm)

(1) 2 volt {2) 1 volt (3) 4 volt 4) 3 volt
Ans. (2)
h
Sol. Eam—ay
A
o
LE
_ 1224ev—nm
T ex612nm
=2 volt
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21. p is vector perpendicularto both a=i+j & b | +k vector. q is a vecior perpendicular to both b J+k

and ¢ =—i +| . Find the angle between p and q

(1) t—cos |+ | {211_0051'2} 3) n-cos 1 3| (4) n—cos |+ |
3. V3. \4) 2)
Ans. (1)
Sol. p=axb
i ]k
14 ¥ @
10 1 1
=i—-j+k
G- bxd
ik
0 15
1 % B
=—itjt+tk
L _r:)-q._ _ —1-1+1 _ -1
lpllg 3 3

417
B=n-cos | —|
|3

22 An object is projected from eanh surface to reach infinity. Find expression for time reguired to reach y
height

3 3 s 3 4 3

i § R+y). —R2 (R+y)z +R2 iltﬂ—yiz + R

-y vn| 2

‘ (3)

(1)

(2) (4)

Jam V2Gm J2Gm v26m

1d _
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7 = - R =
2 z = | 3
=—|[(R+y) -R =+ 2Gm t = 155 | i
3| )| V2Gm
23. A man is standing on horizontal platform carrying a heavy box of mass 80 kg. Suddenly he lowered heavy

bax with constant velocity downward by 80 cm find the work done by person?

(1) —6404J (2) 640 J (3) 740 J 4) 840 J
Ans. (1)
Foesan 20 kg
Sol. 3
1
constant y
Velacity ‘ 80 cm
L
L}
mg 80 kg
Fparsan = Mg = 800 N
Wpersan = FpS cos180° =—B00 « 80 x 10 2=-640J
24, Il Intensity of sunlight at a point is 92 Wime, then find Amplilude of magnelic field at this point?
(Given po =4n = 10-7)
(1)100 T (2) 200 T (3)382 T (4)500T
Ans. (3)
2
sa. 1-1Bac
2 Hp
Fara [ -
(P2 | [2xdmx10 " x92
By =, =% = —— =351.5 = 352
V¢ "V 3«08
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25. If current through diede is 90 mA Find the maximum value of R?
R
""V
30mA
[y RL
50v 5v
(1) 200 ©2 (2) 500 © (3) 300 2 (4) 400 2
Ans. (2

Sol. ke = 90mA
R

R<® o
90

R =500

26. A block is doing SHM, its displacement from mean position is given by
¥(t) = Asinet + Bocosot
ifatt=0,x=0

displacement x(t) = Ccos(wt — ¢) then find value of C and ¢.

TIO0T——

[=5 1 |
[1|.\.'A2vE12.—; (2) VA2 +B?,0 (3) A+

[ve)
[

(4) A+ B0

r =

Ans. (1)

Sal. %(1) = Asinwt + Bcoswt

= VA® 1 B® cosfmt—q)
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27. Statement-1: On increase in lemperature ferromagnetic material converts into paramagnetic material.
Statement-2: At high temperature, random ness of domains ferromagnetic material increases
(1) Statement 1 & 2 both are true
(2} Statement-1 & 2 both are true statement -2 is correct explant of statement-1
(3) Statement-1 is false Statement -2 is true

(4) Statement-2 is true Statement-1 is false.

Ans. (1)
28. IMatch the column
(i) mG > LL a) Current lag behind EMF
(i3]
1 wC = —1|: (b) EMF lag behind current
({11
(i) mC < — ic) Same phase
mL
(iv) Resonant frequency (d) Minimum current
(1) (i) — a. (ii)=c, (iii) — b, {iv)—c 2) (i) = c, (ii}—a, (i) —b. (iv)—¢
(3) (i) —a, (i)—c (i) —c. (iv)—b (4) (i) —c, (ii}—c. (ii)—b, (iv)—a
Ans. (1)
29. Find the time period of osclllation of ring 0i mass m while ring of mass M always remains at rest ,ifr=4
cmand R =16 cm.
M, 16cm

(1) 0.7 second (2) 0.8 second (3) 1 second (4) 0.9 second
Ans. (3)
Sol.

© Resonance Eduventures Limited | Toll-Free 1800-256-5555 | (0)744 2777777, 2777700 | contact@resonance. ac.in | CIN - UB0302RJ2007PLC024029

: ! . 11:10PM
£ Type here to search g = % % Q) ENG 7.-'“.-._9;1 L1




