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PART : PHYSICS

1. A conducting wire of length 24a is used to form two setup of coils, first in form of square of side a and

second in the form of equilateral triangle of side a .Find ratio of magnetic moment of coil in two cases ?

V3 V2 f3 [5
1) — 2) — 3) = 4) =
(1) ] 2 ( ]VS (4) \3
Ans. (1)
Sol.
8
i 5 — g —
4am =242 3anz = 24a = nz = 8 turns
. 2 M
thus ni = 6 turns h'17-=ﬂ|!—A‘-= sL:ﬂ
M, n,iA, e
Bxa®x—
4
2. A particle of mass 2 M is divided in four particles of mass m, m, M-m and M-m. All particle are arrange

on vertex of square of side a. Find ratio of M/m, for which potential energy of this system is
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_Gm* GM-mf 2Gm(M-m) 2GmM-m)
T oa a a 2a



G )

M-m M-m
. - : du
For maxima or minima of potential energy d =0
m
AU _E o - 2(M —m) + (M- 2m)2 +¥2(M - 2m)
dm a
(#m-dm—2/2m)+ -2M+ 2M+ 2M)=0; Y2M=2+2m %4
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3. A source A produce frequency of harn 1120 Hz. Source and observer are moving towards each other

with speed 36 km/hr and 72 km/hr respectively. Find frequency of horn observed by observer (speed of
sound V = 330 m/s)

(1) 1210Hz (2) 1200 Hz (3) 1225Hz (4) 1250Hz
Ans. (3)
Sol. A &—» «—* B
Vg = 36 km/hr = 10 m/s Vo = 72 km/hr = 20 m/s
gty il
\WV-Vg )
(330+20) 35
=120 | —— |= et
|\. = —10,‘ 1120x2 ~1225Hz
4. For an ideal gas PT? = constant. Find coefficient of volume expansion :
(1T (2) 2T (3) 3T (4) 4T
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— T = Constant
v
T=L= 18
. (-1 |
V- (4THdT) + T =5 dv | =0
v J
dv _ 4TV _av
dr TV T

5. Find q on 4uf capacity att = =
2uF
4uF
Ae— & B
20F
A B
15v 10
A B
40
(1) 8uC (2) 12uC (3) 20uC (4) 24uC

Ans. (4)
Sol.  Usingi= -2 -3A
4+

S Vag=ixd=12V o Vac=Ves=6Volt
*. q on 4pF = CVac = 24uC
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6. n identical resistance each having value 10 (2 are connected in series with battery of emf 20V & internal

resistance 10€. Current in circuit is is. If they are connected in parallel to same source current is ip.
If in = 20 thon n will he -



(312 (4) 20

Ans.

Sol
20 520 )
10_10‘ L10n+10)
n J
20n | 20 ]
10+10n \10n+10)
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7. Height of transmission and receiver tower are 380m and 800 m respectively. If radius of earth is 6400km
then find range of LOS communication
(1) 150 km (2) 171 km (3) 250 km (4) 200 km

Ans. (2)

Sol.  Range = +/2Rh, +2Rh, = Y2 6400% 380 +/2x6400x5800 = 171 km

8. An electromagnetic wave is given by E = sin{sﬂx —10'Dt:|r—\:; . Find speed in terms of C.
2 1 1 3
HJBC [2}20 (3]40 (4]40
Ans. (1)
Sol. w=10"
k=50
10
speed= 210 _5 100 2¢
k 50 =)
9, If E is electric field intensity & H is the magnetic intensity then find SI unit of E/H :
(1) Joule/(second-Ampere?) (2) Ampere/(second?)
(3) Joule/Ampere? (4) Ampere/metre

02RJ2007PLCO24029

(1) wr (2) o (3) power factor (4) Quality factor
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1. When F, force is applied at an angle 45° w.r.t. direction of displacement, work done by force in this case

is equal to wark done when a force Fz is applied on same block at an angle 60° w.r.t. direction of

displacement. If displacement in both the cases is same, the ratio of i is ’.i find x?

2 VX

12. A disc having uniform surface charge density & is placed in y-z plane with center at origin and radius R.

Find electric field at a point (x, 0, 0)

a x o X
(1) Ex ==——|1——p (2) E, =—|1—- -
H 2g| JR? 1 42 "y RZ+x7 |
[ Jrz. .2 [ ]
(3) Et=”,1,u @ E, = G |y X [
=9 X 2¢eg| RZ+x2 |
Ans. (1)
Sol.  The disc can be considered fo be a collection of large number of

dr

concentric rings. Consider an element of the shape of rings of
radius r and of width dr. Electric field due to thisring at P is

_ Ko2ardr.x
TP

Put, r* + x* = y*

2rdr = 2ydy
dE = KOBTYIYX gy YO
¥y ¥




L AL L et [==Z |1-—X— | along the axis
| R 5 :
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13. Find the radius of curvature of concave mirror. If object is at di distance away from Pole and image

formed is at dz distance away from Pole :
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1) 2d.d, @ dids @) dyds @) did,
dy +dz d; +ds 2d, +d, d; +2d;

Ans. (1)
Sol. =xy=f

(di 1) (d2—1) =12

i didy

S di+dp
Rac = 2f =22
d, +d;

14, Find moment of inertia of a uniform square plate of mass M and side length '/ about an axis passing

through one of its vertex and perpendicular to plane ?

. M2 oM M2 MZ
1 2 3 4
= 2 3 @ (4) &
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(1)-10-751=8] 2)=10-751-9] (@) —12.751-7] (@) —15.751-9]

Ans. (4)



Sol. Resultant |ﬁ) =i (10 cos 30 © + 10 cos 60° — 5 cos 30? — 15 cosd45° + 20 cos 459)
+ | (10 sin 30? + 10 sin 60? + 5 sin 30% — 15 sin 457 — 20 cos 457)

=—1575i -]

16. 5 same cells (5V, 1€2) connected in series and then in Parallel with an external resistance R respectively

if current in both circuits is equal then find the value of R
(1) 402 (2) 30 (3) 20 (4) 1
Ans. (4)
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17. A huge circular arc of length 4.4 ly subtends an angle '4S' at the centre of the circle. How long it would
take for a body to complete 4 revolution if its speed is 8 Au per second ?
Given:1ly =946 x 10”*m ;1 Au=1.5x10"m
(135« 1088 (2)4.5x 1058 (3)7.2x10%S (4)4.1x108S

Ans. (2)

Sol.

R
f=441y=4.4 x9.46 <10'"°
length of Arc.= f = RB
4.4 x 9.46 « 10" = Ro
0=45=4 x4.843 x 10°=1.94 x 10> rad
4.4 %946 « 105 =R x 1.94 x 10

® Resonance Eduventiures Limited | Toll-Free 1500-258-5555 | (0)744 2777777, 2777700 | contact@resonance.ac.in | CIN - US0302RJ2007PLC024029

4 revolution means distance = 4 x 2zR metre

- 21
time = CIE I ol ; time = B S N2 A U = 4.5 x 10'%sec

speed  12.10'" " 12x10"
18. For the given arrangement, what will be the distance of final image from third lens?
f= +10cm f- —10cm f- +30cm
object
4 -
Scm 10em
(1} 75 (2) 30 (3) = (4) 40
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Sol. (1) Lens formula

gel _1
v ou f
Ty ]
v —30 10
1 1 1 1= 3=
===—=-=—; ===— ;v=16cm
v 10 30 v 30

(2) u=+10
et i
v 10 -10
1 1 1
L Ly =w
v 10 10

(3) V = + 30 cm (from third lens)

19. Common Emitter transistor is used in which region as an amplifier.
(1) Active region (2) Saturation region  (3) Cut off region (4) Cut and saturation
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20. Initial number of active nuclei in a radioactive element is 10'0. If half-life of radioactive element is 1 min
What will be the number of active nuclei after 30 sec? [e** = 0.70]

(1) 0.7 x 108 (2) 0.7 x 100 (3)0.7 x 106 (4) 0.7 x 10¢

Ans. (2)
_m2.t
Sol. N=Nge 2
=10%2035 2 0.7 x 100

21. For given displacement-time curve of SHM. The potential-energy vs time curve will be ?
X
t
PEA PE
(1) y ()
t
PEy
P.E
3
(4)
t
Ans. (4)
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Sol. Considering — Spring — mass system

X = Xo Sin ot
P.E.= ;J—kxf = % kxo? sinfat = ¢ sin®wt
o B
22 Two identical rods are arranged as shown in figure. D is the midpoint of rod BC. Find the heat transfer

rate through rods AD. | given K—LA =10kw™" '
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[}

A 125°C
Ans. 2
Sol
B(200°C)
(t2C)
C(100:C)
D
A(125°C)

Qeo + Qap = Qoe
KA200-1)  KA(125 —1) _ 1-100KA

2 2
400 -2t + 125 -t =2t — 200
725 = 5t
+— 148
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23. In millikan’'s oil drop experiment what will be the terminal velocity of an uncharged drop of radius
2.0 x 10°m and density of oil is 1.2x10*kg m=. Take viscosity of liquid = 1.8 x 105N 5m" :
(Neglect buoyance force due to air)

(1)5.9x 102 m/s (2) 4.9 % 102 m/s (3) 3.9« 102 m/s (4) 29 x10*m/s
Ans. (1)
Sol. viscous force = weight
Banrvy =mg
4

g —_— = —= -
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24, A balloon carries a total load of 185 kg at normal pressure and temperature of 27° C. What load with the
balloon carry on rising to a height at which the barometer pressure is 45 cm of Hg and the temperature
is —7°C .Assuming the volume constant

(1) 123.54 kg (2) 219.07 kg (3) 214.15 kg (4) 181.46 kg
Ans. (1)
Sol.
At height
At normal pressure and
Fg=¢g ov
temaerature
‘-F Fe = paav
|
|
l L,
Pair gV = Mg par@v =m'g
par v = 185 kg [ e

25. in a photoelectric effect, if intensity of light is increased then

(1) Frequency increases (2) Mumber of phaton increases
(3) Kinetic energy of photoelectron increases  (4) Momentum of photon increases
Ans.  (2)

Sol. N-=
hv
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- - e y . .
26. In a circuit, current is given as 1=+42 5|d = !—10 Find rms current in circuit?
=sonance Eduventures Limited | Toll-Free 1300. )744 ZTFTT77, 2777700 | contact@resonance.ac.in | CIN
sol. =422 2]+ 100+ 2/82sif 4|
\T) \T,
42 [

I(2) =4121=11

{7} = 5—1(20 L Ny

27. If velocity of a particle is given by v =+/5000+24x . Where x is displacement. The acceleration of

particle is :
(1) 12 m/s* (2) 15 m/s? (3) 18 m/s? (4) 21 m/s*
Ans. (1)
Sol. a-X
dx
[ 1
v =vE000+24x x ——u— =24
245000+ 24x
a=12 m/s?
28. A Bar magnet moving with velocity 'V towards a fixed conducting circular loop find the graph of emf V/S

t. consider anticlockwise emf as positive emf where observer is right of south pole of magnet

W
(v s{)
—>
’
Fixed Loop

T emf /-\ i . )

b emf

@ |\

(3)
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Sol.  As Magnet is approaching toward the loop magnetic flux increases and Rate of increment of flux also

increases so emf increases with time

at this moment emf is maximum

Now again flux start changing however polarity of emf get reverse

At this moment emf is again maximum




i

emf again become zero

emf
Ans. (1)

5 >t

oy
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