TOPIC WISE TEST (NEET)
Subject : Physics

Topic : Units and Measurement

ANSWERKEY
Q1(Y Q22 Q33 Q.4(1) Q52 Q.6 (4 Q.71 Q.8(2 Q.9 (4 Q.10 (3)
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Hints and Solutions
et () [FI/A]
02 Fg:tual. Y]= m =
Among the given quantities displacement gradientis | Q.12 (2)
unitless quantity.
dQ KAdo
Q.3 3 Rate of heat flow EZI—
“nr=m’ sin pt the sinpt is dimensionless. Hence unit
of r is same as that of m’. Here unit of m is N. ! § do
Q4 (1) KA (dQ/dt)
The 7 basic units are: meter, kilogram, second,
Ampere, candela, mole, and Kelvin | K
[ H H}wvw]
Q5 (2 KA MLT
Light year and year measure distance and time
Q6 (4 Q.13 (3)
c* _ LT “[L] The statement given in option (3) is incorrect.
g LT for e.g., acceleration has zero dimension of mass (base
Q7 (1) .
Q8 (2 quantity).
4 -17-2 4 Q'14 (1)
nPr ML T “xL
- TRl T ML-T- Q15 (2
Dimension of coefficient of viscosity. As speed of light, ¢ = 1
Q9 (4 HoEo
Q.10 (3
PxQ=ML2T> .. (i) | 2 _J2¢
P - &), “080
6 =MLOT- .. (i)
() x (i) = { : HW]
Pe= M2 L2 T Ho%o
P=MLT? Q.16 (2
p Q.17 (3
= =MLT? Q.18 (4
Q 3
Q=[M°LTY P
Q11 (1 E s
2 arvE-=lal
[Ared] = W = VA2
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Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

©)
[KI=[x] =L
& [K/t] = [MOLOTY]
=[0= g =MLT?
4
1
©= Yoz
1__ 1
Hofo = 2 (velocity)?
D

Here kt is dimensionless.

Hence [k] = [Ut] = [Us] =s ' = Hz
*)

[al =[y]; [At] =[BXx] =[c] = M°L°T®
(2)

a= S t" Hence unit of ‘@ ism’s™.
(2)

Dimension of at = Dimension of F

F
=A==

MLT?
bl=| 7 | =[@=[MLT

Dimension of bt? = Dimension of F

F
[bt] =[F] = [b] = | {2

(5] - {M#ZT }:[b] ~[MLT]

(2)
_KV?A _ Fr
r T V2A

Nxkg/m?®
. 2
unit of K = r; | N

. N x k 3
Unit of K = x %XS
m

Dim. of K
MILT 2 xT2xM?
L7
[M2L-5TO]

(2)

F=Av+

C+L [C1=L

Q.27

Q.28

Q.29

Q.30
Q.31
Q.32

_MLT?

Av] = A= =MT?
[Av] =[F] = T

B

TEMLT? = [B] = ML2T

[A][C] =MLT™
[Al[C]  MLT* 1

[B] ML*T? LT
(1)
[E] =[ML?T]
From principle of homogeneity ,

[A]=[x7] =[L7]

Dimension of speed

[L%]
= [E] =[ML?*T?] = @

1
= [MT= g

= [BT][MTF =1
= [BMTY =1

2" fr)
= [B] =[M*T]
[AB] = [M-L?T]

(2)
[—at] = MeLOT®
=] =T

& [x] == [v,] =[a] [X]
Now o?v = (T)?(LT™)?
=L3TS

(2)

n1|:M1L21T172:| =n, I:M 2L22Tg2:'

2 -2
n,=8 &x L X T
M, (L, T,

3
(2)
(4)

Dimensions of

eZ

=[Fxd?]=[ML3T?]

4re,



Q.33

Q.34

Q.35

Q.36

Dimensions of G = [M—1L3T_2],
Dimensions of ¢ = [LT—l]

ez Y
{ oc GA'
Ame,

o [ 1Y el Y V' e M T
On comparing both sides and solving, we get
1 1

p:E, ng and r=-2
2 1/2
Z:%{Ge }
4re,
(2)
. 9_9 _¢9
C=—=-_41 _4
Capacitance, v Iq W
W

Dimensional formula for capacitance

[Pl

(3)

Let G = kc'g'P?

where K is a dimensionless constant.

S IMALST?] = [LTAX[LT?)Y [MLET2)?

— [M zLx+y—zT—x—2y—21]

Applying principle of homogeneity of dimensions, we
get

z=-1 - L (i)
X+y-z=3 . (i)
X=-2y-2z=-2 . (iii)
On solving (i), (ii) and (iii) we get
x—-0,y=2,z=-1 = [G] = [P

(4)

Let

[F]=[PM"V]

[M 1L1T—2] - [M 1L—1T—2]a [M 1]b [LlT—l]c

[M lLlT—Z] = [Ma+bL—a+CT—2a—c]

Comparing powers,

a+tb=1-a+c=1& -2a-c=-2

[M‘lL—ZT‘H ]

Soving we get

a= 1 b= 2 &c= i‘
3’ 3 3

(4)

P=A+B*

dP = dA + 4B%B = 0.01 + 4(1)? (0.02) = 0.09
P=4+1°=5
P=(5+0.09)

Q.37

Q.38

Q.39

Q.40

Q.41
Q.42

Q.43

Q.44

Q.45

Q.46

Units and Measurement

(1)

X =[M3LPT]

Maximum % error in X=ao. + bp + ¢y

(2)

According to the rules of significant figures,
1.64x10?°kg has three significant figures
0.006 m? has one significant figures

7.2180 J has five significant figures

5.045 J has four significant figures

(2)
As area = length x breadth, as per rules numerical
value of area has four significant digits
(1)
Percentage error in the volume of the ball
0.2 200
—3—><lOO 3x—x100=——=11%
54 18
(4)
(4)
1mm

100
Reading of screw gauge = Main scale reading + Least

Least count of screw gauge =

count x circular scale reading

(4)

0.005 m? has 1 significant figure
0.23480 g/cm?® has 5 significant figures
0.005020 m? has 4 significant figures
2.54 x 10* kg has 3 significant figures

(1)
AX aAM bAL cAT
—= + +

X M L T

AX
%7— (acx + Bb +yc)%

- Given: %—NI = oc%£ = y%& =
M T L

(3)
50 VSD = 49 MSD.
IMSD = 0.5 mm.

LC=1MSD - 1VSD
=1MSD QMSD
- 50

(1)
AP _Ax Ay
P X y

06 02
_+_
(12 5)
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Q.47

Q.48

Q.49

Q.50

AP
) x 100 = 9%

AD
Also, — x 100 = 9%

D
AR=Ax+Ay=0.8
AR 100= 28100 = By
R T 17 “17”
A5 100= 28100 = Ly
S -7 77

(1)

Percentage error in the value of

1
X = § (PE.ina) +2x(PE.inb)+PE.inc

x0.3 +2x1 + 0.9= 3%

Wl

(3)

Density = Mass

volume

_ 6.237

~ 35

=1.782

In this question density should be reported to two
significant figures. Asrounding of the number, we get

density = 1.8 g/lcm®

(4)
Reading=MSR + (VSR x CC) —ZE
=6 mm + (5 x 0.1) mm — (— 0.3 mm)

= 6.8 mm

(2)




TOPIC WISE TEST (NEET)
Subject : Physics Topic : Motion in a Straight Line (Kinematics)

ANSWERKEY
Q1(2 Q.23 Q.3(4) Q4(2) Q5(3) Q.6(1) Q.7(4) Q.8(3) Q9@ Q.10(3)
Q1) QI2(1) Q.I3(2 Q14() QJI5(4) QI6(4) Q.17(2) 0Q.18(1) Q194 Q.20(1)
Q21(1) Q224 Q232 Q244 Q251 Q26(1) Q274 Q282 Q292 Q.30(3
Q31(1) Q324 Q332 Q4@ 03502 Q363 Q372 038(1) Q394 Q4073
Q41(1) Q42(1) Q43(1) Q444 Q45(3) Q46(4) Q47(2) 0Q48(2) Q49(4) Q.50(1)
Hintsand Solutions

Q.1 2 Att=0.4sec, particlewill comesto instantaneousrest.
Q2 @ = Velocity is zero only form instant.
Q8 )
370 8 _ Total distance
10h Averagespeed Tota time taken
6 | —>V, | e——>V
6 I I
3 S 3
44
s =~ A =V =
S=-6i+2j avg L+t
Co-ordinate=(-6,2)
Q3 @ - S _AiVp
N Vs, + 3V
Displacement in north direction =54000 m=54km (i) = i+i 2+
4V Vo
North
Y timak distance
Speed
Wesk East S
X =
o4 _S
==
v, 4V
South
Displacement in south direction = (40) x 15 x 60 ty =
N 4V
= (40 % 900 = 36000m=36km (i) 2
Total differncetravelled = (54-+ 36) =90 km Q9 O
Net displacement = 54i —36i = 18kmi %\t/:—ZaHb:O att:2g
a
=18kminNorth
Q4 (2 b? b.b
5 3 Vygp=—a 5 t0—
Q5 B ar =, 705,
Soar
Se_2 3, _b?
Sq 2r 4 " 4a
Q.6 @) Q10 @3
Q7 (4 o dy
Velocity = — =b+2ct—4dt3
i —Q—S—ZOI—O a
Velocity =~y = B Initial velocity .. t=0=>v=b
_8_4 -04 Acceleration :d_V =2c —12dt?
:>t—20—10—.SEC dt
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Q.11

Q.12
Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Initial acceleration=>t=0=a=2c
@

at=0,v=0

nowa=2(t—1)

ﬁ—2'[1
o) e (t-1)

fdv:j(zt—z)dt

2 5
v [Zi - Zt} = (5)2—2(5) = 15m/s
2 0

@
@
v=u+a=-2=10+ax 4= a=-3m/sec?

@

velocity v=a+ bx
dv
a=v— = ab+b?x
dx
S0 aincreases with increase in distance x

@

A particle could be moving to the right (positive
velocity), in which case the acceleration speeds the
particle up. The particle could be moving to the lift
(negative velocity), in which case the acceleration is
causing the particle to slow down. There is no
information about the velocity of the particle, so no
conclusion can be made.

)

@
X =32-2t+4

dlocity V =
(a) velocity =t
V=6t-2

a t—ésec
3

V=0
(b) acceleration
a= d—V =6
dt
(c) Velocity att=1
V=4
(d) displacement (t =1 sec)
X=5m

@

24=u(4)+ % a(4)?

Q.19

Q.20

Q.21

Q.22

Q.23

(D)x4-(2),8=8u=u=1m/s
4

Sacu?

i:(i\zz[uf 1

S, \U, 4u 16
@
v=0=u+at=10-2xt
= t=5sec

a
S = u+E(2n—1)

:10—§(Z><5—1):lm

= (3i + 4]) + (0.4i + 0.3)) x10
. 7 - =
=7i+7] = |, =72

4

Let the body be projected upwards with velocity u
fromtop of tower. Taking vertical downward motion of
boy form top of tower to ground, we have
u=—ua=g=10ms %5 = 50m,t = 10s

Ass=ut+%at2,
So, 50 = —ux 10 + = x 10 x 102
Onsolvingu = 45ms~1

If £; and &2 are the timings taken by the ball to reach
points A and B respectively, then

1 ,
20 = 45t +5x 10 X ¢

and 40 = —45t, + = % 10 x t3

On solving, weget iy = 9.4 s and t; = 9.8s
Time taken to cover the distance A5
=(t, —t;) =98 =94 =04s

@
(i) V=u+at,



Q.24
Q.25

Q.26
Q.27

Q.28

Q.29

40=0+ax20

a=2m/s
V2-U? = 2as

407-0=2x25,

5, =400m
(i) s,=vxt,=40x20=800m
(iiv=u+at

0=40+ax40

a=-1m/¢
(%407 =2(-1)s,

s,=800m

Total distancetravelled=s, +s, +s,
=400+800+800=2000m

Total timetaken=20+20+40=80s

2000

Average velodity = —o == 25m/s

@

@

If the relativeinitial velocity, relative accleration and
relative displacement of the second body with respect
to thefirst body beu, a and s, then

s=ut+ (L2 at’
But u=u,—-u=2-0; . u=2m/s
3=a,-8=98-98=0ands =s,—5=18m

1
5 18=2t+ E(O)t20r18=2tor t=9sec

@

@
By using v? = u? + 2aS

5
u=72x 18 m/sec = 20 m/sec
= 0=(20)>-2xax 200
400

:a:m=l —a=1m/s?
@

Applying third equation of motion
V2= U2+ 2as
= 0=400+2a(10)

-400

—8% 0 7T

a=-—20 m/sec?
()

d
X=6+ 12— X _v=12-3p

dt

Q.30
Q.31
Q.32

Q.33

Q.34

Q.35

Q.36
Q.37
Q.38

Q.39

Q.40

Motion in a Straight Line (Kinematics)

v=0
t=2s

=—6t al

)
2
@
30°=2x10x%xs 4
s=45m

30=gt

=t =23sec.

t particle=1 sec.

=—-12 m/<

t=2s

T

45m

s= <~ x10x12=5m
2
@

1 >
S=vt——qgt
29

40 = v(2)—% %10 x (2)2

v =30m/s

vZ =u?+2aS

900 =0 + 2(-10)(-h)
h=45m

4
Height of the rocket when engine switched off

= % x19.6 x (5)°

Speed(u)=0+19.6x5

1 , Uu?
ight= = x19.6 x5°+—=735m
max. height 5 X X 29

)
g

1
- = 22
h 2XgX1

2
©)
@

Invertical directin (4-direction)

U, =0; ay:—gnV§;t: 1lsec

v, = Uy+ayt:>Vy:—g:—10m/s

as speed remain samein horizontal direction

$1 VreS = '\'VXZ +V5
= /(10)2 +(~10)? = 10J/2=14.14m/s

©)
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Q.41

Q.42

Q.43

Q.44

Q.45

Let time taken by first chestnut to reach ground be t
then

1
15=10t+ E(lO)t2
=>=t2+2t-3=0=>2+3t-t-3=0
=t=1s
In thistime second chestnut must have to reach ground.
1
Therefore20=u(1) + > (10)(1)>’ = u=15m/s

@

Applying relative motion (solving in elevator frame)
‘o \/ 2h \/2><1.2
Arelative 10+2

2.4 1
= =2 o Jo2=—
12 5

NG

@

u=0,a=g

1 2 _9
Otols)=0+=g(1)" ==
S0 tols) +Zg() )

36

S(0to 6s)= O+%g(6)2 ~189="7

_o+lgm2 -2
S(0t05s)—0+zg(5) ==

S(5to6s):@_@:£
2 2 2

@
Distancetravelled = Area under the u-t graph

- AS= %x5x8=20

()
Total Distance=Area
under the curve (Positive + Negative)

:1x4><1+4>< 2+1><4><l—l>< 2x1-2x 2—£><1><2
2 2 2 2

=2+8+2-1-4-1=6meter
3

Q.47

Q.48

Q.49

Q.50

4
Initially v — +ve and decreasing
then —ve and increasing

@
The area under acceleration time graph gives change
invelocity. Asaccelerationis zero at theend of 11 sec

a

10 m/s KB

A
11 sec.

i.e.v__=Areaof AOAB

0]

1
=§ x11x10=55m/s
@

In region A, slope is increasing i.e velocity is
increasing, acceleration is positive

In region B, slope is decreasing, i.e velocity is
decreasing, acceleration is negative

In region C and D, slope is constant, acceleration is
Zexo.

@
Distance = Areaunder v —t graph
Distance=100m

Taking themotionfromO0to2s
u=0,a=3ms?t=2s,v="
v=u+a=0+3x2=6ms*
Taking themotionfrom2sto4s
v=6+(-3)(2) =0ms*



Subject : Physics

TOPIC WISE TEST (NEET)

Topic : Motion in a Plane

ANSWERKEY
Q12 Q.2 (1 Q31 Q.4 (3 Q51 Q.6 (4 Q.73 Q.8(1) Q9 (D Q.10 (1)
Q2 QI2() QI3() QI4(1) QI5(1) Q164 QI7() QI8(2) QI9(1) Q.20(1)
Q21(1) Q22(1) Q233 Q243 Q253 0262 0274 Q2831 0293 Q.30
Q31(1) Q324 Q3333 Q341 Q351 0363 Q371 0383 Q393 Q404
Q41(1) Q42(3) Q43(1) Q4422 Q45(1) Q46(1) Q47(3) Q48(1) Q.49 (1) Q.50(2)
Hintsand Solutions
A 2 L
Q () \ |al=3, |bj=5,6=60°
A=i+]
Equation of x-axis g = | é.B:|é||B|COSB :3)(5)(%:7_5
Angle between A and B, 04 (3
E% cosO=AxB/AB
(A)(B)
Q5 (1)
_ (i)
VO + % x1 ®A 0]
_1><1+1><0_i ¢ tane:ﬂ
TR %2 N | 3
= cos 45° B(4)
6 =45° Q6 (4
Q7 (3
Q2 (1) N
F, =500i (0
|_:'2 = 250] «— ,E(iA) X
S = WD
.. R=F,-F
R = 250] — 500i V(=)
X-component = —25 cos 30°
5 Q8 (1)
- Workdone = J. FdS=FS
R
: T é=(5f+4]+3|2)—(2f+3]+4|2)
500 AN
L) l i =3i+j-k
_ <—250+,_], i F=F+Fo=2+3]+4k
W = (2 +3j+4k)- (3 +]—-K)
_ 500 _ =6+3-4=5]
ng= g5 =2 =5Joule
{6 =tanm(2) N to W} Q9 (1)
_ Q.10 (1)
IR |= 25045 Q11 (2
Q3 (1)
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Q.12

Q.13

Q.14

20m/s
=0
> u= a=2m/s’
AT g
e
96m
Considering relative motion of cyclist w.r.t Bus
S,=9%m
U,=U_ g —Uge=20-0=20m/s
{ cyclist Bus
are| = a(:y(:list - aBus = 0 - (2) = _2 IT\/SZ

appling 1™ equation of motion

1
Se = Urelt+Ea1'elt2

96 = 20t+%(—2)t2

96 = 20t — t?
=>t2-20t+96=0
=>t2-12t-8t+96=0
=>t(t-12)-8(t-12) =0
=>({t-8)(t-12)=0=>t=8sec
or 12 sec
so, at t = 8 sec, cyclist overtake the bus and again at t
=12 sec, bus overtake the cyclist asbusis accelerated

(1)

Two cars

— 30 —30
A B
“— 5km —

Relative velocity of third car w.rt to A or B

Vr=30+y=z 2 = 220
TETVE AT,
V =75-30=45 km/hr

(1)

Relative velocity of

overtaking =40 ms™ — 30 ms " = 10 ms ™. Total dis-
tance covered with this relative velocity
during overtaking will be =100 m + 200 m = 300 m.

300m 305

Timetaken = 10ms L

(1)

Q.15

Q.16
Q.17

Q.18

Q.19

Q.20

Q.21

tano=1= 2
an::—
5

sov, = 5 km/hr
(1)

V, =V, +V, =-14+6= -8

—L.

A

6]—8i = 10 km/hr.

<
1
<l
3
(o3
+
<l
o
1

(1)

Due north will take him cross in shortest time.

(2)

At the highest point, velocity is horizontal

(1)
R vZsin20 200 T 2vsin® 5
=y =20T=" =

vZ x 2sin0cosO g 200
Dividing, g X2vsin9 5

or v cost = 40ms

It may be noted here that the horizontal component of
the velocity of projection remains the same during
the flight of the projectile

(1)

ucos60°

ucos60° = vcos30°

3

UX—=VX—7o



Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

_u_10
NERIE!
(1)
Thetime of flight of given by

T 2usin® _ 2><30><l: 3sec

g 10x 2
Thus, after 1.5 sec the body is at the highest point. As
the direction of motion is horizontal after 5 seconds,

the angle with the horizontal is 0°.

\Y

(3)
~u®sin20
9
or Roc sin 20
R, _sin26;
o' R, sin2e,
0, =30° 0, = 40°
R, sn60°
. R, " snaoe
5, Sin4Q°
>R >R,
at 30
It will fall beyond enemy target

R

>1

(3)

2 2

vy =Uy —2gh
= u;=vi+2gh =(2)2+2x10x 04 =12
Su= 12 andu, =6

_Y V12 1
tand = u, 6 \/§
= 0=230°
(3)
u’sin26
On a horizontal ground projectile R= T

ForR_ sSn(20)=1 = 0=45°

(2)

ucos = @ = cosh = ﬁ
2 2
= 0=30°
2usin30° u
- g g
Option 2.

(4)

Q.28

Q.29

Q.30

Q.31
Q.32

Q.33

Motion in a Plane

When bomb is released, velocity is horizontal
direction = 300 m/s
Velocity is vertical direction = 0

_300m

400m

f2h 2x400
Time of fall = E: :\/% SEC

10

Displacement is x-direction horizontal = (300) /80
= 2683 m = 2.68 km

©)

f2h f2><490
X=txU= |—xU= x50 = 500
g 9.8 m

(3)
Time taken by the body in falling

g 10
Horizontal distance covered by the body
=10 m
ut =10
ux1=10
= u=10ms?

(1)
u, = 5 but u = 0

t= /Z—H :H:lgtz
g 2

:%x10x64=320m.

H
now time taken to cover 2 ist,

- /2x320:4sec
4x10

(1)

(4

5]

3
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Q.34

Q.37

Q.38
Q.39

Q.40
Q.41
Q.42

. 2x20
Time to reach the ground :JT =2 sec

u=0, a=6m'<
I

20m

l

So horizontal displacement

:o+%x 6x 4=12m

(3) Time taken by the bomb to cover the height
te 2_h _ f2>< 490
g 9.8
=4/100 =10s
.. Horizontal distance covered by the bomb
R=vxt
(horizontal velocity of the bomb will be equal to hori-
zontal velocity of plane)
R =150 x 10 = 1500 m
(3)
(3)
Displacement, velocity and acceleration change

continuously with respect to time because of change
in direction.

(3)

tan0 = V—2 = m—zr
g

(3)

©)

Body moves with constant speed it means that
tangential acceleration aT=0 & only centripetal
acceleration aC exists whose direction is always
towards the centre or inward (along the radius

of the circle).

(4)

(1)

(3)

Q.45

Q.48

Q.50

+2?

Average Vel ocity
_ D|§placement _ 2R _ 2x20 — omg™
Time taken t 20
(1)
(2)
Acceleration of the particle is
a=rm?=r(2rn)?
=0.25 x (2n x 2)?
= 16n?x 0.25
= 4n2 ms?
(1)
VZ
- = g, the centripeta acceleration [Given]
m
O\v
4 2
If visdoubled, a" = \r’ = 4a
(1)
(3)
Resultant acceleration
_ || (atangential )2 " (centripetal )2
N cceleration acceleration
| A
= |a*’+|— ) = | =+ a?
"\J T e
(1)
(1)
3
a= v 400x 400 _ 4000 1000
r 160 4
=1 km/s?
(2)
[2 2 vZ ? 2 30 \?
a= ac+at = [rj +at = (%
= 2.7 mis’,



TOPIC WISE TEST (NEET)

Subject : Physics Topic : Laws of Motion
ANSWERKEY
Q.13 Q22 Q.34 Q43 Q5(D Q.6 (4 Q.7 (2 Q.8(1) Q.9 (2 Q.10 (1)
QU4 Q122 Q132 QU4EO QYW Q16(¥ Q173 Q183 QI9(1) Q.20(1)
Q21(1) Q222 Q2373 Q244 Q2512 Q26(1) Q2712 Q28(1) Q292 Q303
Q312 Q324 Q3BEO Q3HAMH Q3BIMD) Q3B Q37D Q3BH Q3D Q403
Q41(1) Q42(1) Q43(1) Q44 Q454 Q4613 Q47() Q48(1) Q493 Q503
Hints and Solutions
Q.1 (3) when lift moves upward with same acceleration then
Q2 (2 T- mg=ma
Q3 (4 or T=m(g+a)
Q4 (3 Given m=1000kg, a=1m/s g=9.8m/s
Concept of Inertia Thus T =1000 (9.8 + 1)
Qs (@) = 1000 x 10.8
The compartments have aspring system between them. = 10800 N
Firstly, the engine comes to rest ; then the Q.13 (2
compartment attached to it will come to rest. Q.14 (3)
Q6 (4 F=12mg
Q.7 (2) F—mg=ma
Q8 (1) 1.2 mg—mg = ma
2 1 a=0.2g =2m/s?
Now, F= 2 , which impliesthat soc E i.e. sis | Q.15 (4)
. . . A physical beam balance measures normal reaction
!nvirsely proportional to F. Thus, the correct choice which will be greater than the weight of body when
Is (1). elevator accelerating upwards.
Qe (2 Q.16 (4)
Q.10 (1) -
u
2 u2T=V.T
TS m/s V =2u
Q.17 (3
Q.18 (3)
v
3000g a:—(mfml)g =j—g: 2.5m/ s
T —3000 g = 3000 x 5 My +M,
T = 45000 N Q19 [1]
Q.12 (2 F=mgsind =2 x 9.8 x sin45° = 19.6 sin45°

Key ldea : The tension in the string during upward
motion increases from weight of lift due to its upward
acceleration.

{r

Pl

g

Hence the correct choice is (1)
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Q.20

Q.21

Q.24
Q.25

Q.26
Q.27

Q.28

Q.29
Q.30
Q.31

1
At equilibrium

Fret =0
(1)

Cr—T

T=mxa= x5=0.33

()

(©)

Asinitialy, the acceleration of aeroplaneisin upward
direction then it decrease.

(4)

(2

1000

2ms’ —
3 kg [ VOOT | 2 kg ——=10N
10-kx=2x2
kx=6N

N

m/s?
—

kg >10N

N

kx

6
.. Acceleration of 3kg = 3= 2 m/s?

)
)

a
70= —
tan 3 9

U
Nlw
1
Qo

3
:a=z x 10 = 7.5 m/<?

(1)
f.,=02x4x10=8N
Since, applied force < f__
So, body would not move
(2)

(3)

(2)

100N
umg |10kg

100 —pum
a= pmg
m

100— L x10x10
a=__ 2  =5m<
10

Q.32

Q.33
Q.34
Q.35

Q.36

Q.37

Q.38

Q.41
Q.42

Q.43
Q.44
Q.45

(4)
Net downward force = Weight — Friction
. ma=25x98-2
= a=972m/s
(3)
(4)
(1)
F required to move
F=0.5x60x9.8

o F1)
m

a8 0.5x60%x9.8—0.4x60x9.8
60

=0.98 ms2
(1)

Factual.

(1)

F<fu

L >F

friction=F
ForF>f
friction constant
(4)

100 1me
acommon B 40+ 60 -

f__=uN,=02x400=80N

S, max

frequired =ma=60x1=60N
" e < f, max = blocks move together and
f =1 g = 60N

(2)

(3)

From FBD of body
To just move up

F =(2gsin30° + 1 N); N = (2gcos30°)

Frin = (2>< 9.8><£j+ i><2>< 9.8x£
2) (10 2

=9.8+5.09 = 14.89 N
(1)
(1)
L)
(4)

(4)
Here, n =0.5,r=5m, g =10 ms?

The frictional force provides the centripetal force



Q.46

Q.47

Q.48

Q.49

Q.50

mv?

=umg or vZ=purg
or V=./urg = \/(0.5)(5m)(10ms’2) =5ms™
VvV  5ms*?
Asv=ro SLO=—= =lrads?
r 5m
(3
2
.- mv
r
V2
FCOC T
V=3, r=3r
. mov?
Fo=—5 =3
(1)
V= HURg
V2 V=72><§
_ 2 8
M=
Rg v=20m/s
_ 40 o
H=8ox10 =~
(1)
2 2.2
= - _pe? T, =10N

r r
T o= FCp = 10 = mre?
= o?= 400

= o= 20 rad/sec.

(3)

Displacement, velocity and acceleration change
continuously with respect to time because of change

in direction.
(3
2 2
Vi_ Vo v jh_ 1
n n v, P V2

Laws of Motion



TOPIC WISE TEST (NEET)
Subject : Physics

Topic : Work, Power and Energy

ANSWERKEY

Q.12 Q.23 Q313 Q4 (1 Q51 Q.6 (2 Q.7 (2 Q.8 (3 Q9 ®® Q.10 (3)

Q.11(4) Q12(3) Q13(3) Q144 Q154 Q164 QL7 Q182 Q199 Q.20(1)

Q21(2) Q2212 Q23(1) Q24(2 Q251 Q264 Q27() Q284 Q2902 Q.30

Q314 Q3273 Q331 Q341 Q35(1) Q362 Q37(H Q387 Q392 Q.40(2

Q41(3) Q42(1) Q43(2 Q4422 Q453 Q46(3) Q47(2) Q48(4) Q.49(1) Q.50(2)

Hints and Solutions

Q1 (2
W=FS Work done = ; LXZ x*dx = %(Xg )
W = (2? +15] + 6R)(10]) W =150joule Q.10 (3)

Qz - . . O
W = Fd cos 0 d=B-2i+(B-1)]+(@-3)k =i+2j+k and
25=5x10cos6 L .

6 = 600 F :l F | F

Q3 y
X =3t—4t? +t°, So, F = ZO{W(6?+ 8])} =12i +16j
X _3_greae?, _ 4

dt w=Fd=44)
v(t=0)=3m/s Qu @
v(t=4)=19m/s Workdone= [ F-ds =independent of time
Q4 -M—rzv—Eo&
W=Fgd Power= "5 ~TYT T "
s a oA Y Work done by conservative force in a closed path is
=(2i—j+4k).(8i+2j—k) =0 2610

Q5 (0 Q.12 [

§=3]+4k Force experienced by the body (F)
I (F) =pmgcosd =0.5% 1 x 9.8 x cosb0°
F=—i+2j+3K =15x05=245N

W= ES Work done (W) =F.d=2.45

_ _ Hencethe correct answer will be (3)
=-6+12=18] 013 @

Q.6 (] W=Us-U;

Asthe water falls freely from aheight 19.6 m, so the 1 , 1
velocity of water at the turbineis = EK(XH/) —Ekxz
v=,/2gh =/2x9.8x19.6 =19.6m/s 1

Q.7 (2) = Ek(y2 + 2xy)
W =pmgd=(.4) x4x9.8x50=784J

14 4
08 @ Q @
. oF
) — =-ve
Work done= _[(3X +2x—T7)dx OX
0 Q.15 (9
=125+25-35=115J

Q9 3 v=0+al = azl

dW = kx2dx cos 60° T
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Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

velocity at time t

'=0 Vt
V=0+
T

1 2 v2t2

\'
W:AK:—m?tZ—O o WOC?

2
@

x=3t2+5
= V=6t => AW=Ak

1 1
= >(2)(30)* ->2(0)* =900J

2 2
@

. . 1

Energy stored in spring, U = > kx?

where k = spring constant
X = extension/compression

1
:—kX2
=U 5

1 1
U= EK(2X)2=4(§|<X2J:4U

@
T = kx for spring

1 1
Energy = Ekx2 =—-k— = —
(4)

P.E. converted in to K.E.
KEE.=mgh=1x9.8x10=98J

@

<

Yo
2
a=ug [asf=pmg]

Vv, \

_Yo_
So L a =Vo—wIty=>u= 2gt,
@
Applyingwork Energy theoram -
W=AK.E.

Areaunder F-x graph =k, -k,
%x(8+4)x10=%m[v2—42]

Solving, we get
V=16m/s
@

From conservation of energy

Love =L mgh
2 2

SoVv2+ U+ 2gh=(10)2+2x 10x 10

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

sv=10,/3 m/s
(1)

Let spring compresses by x
By COME

Lve = Lk 4 fx

2

= x=55cm

@

W =mgh

which isindependent of time.
@

By WET

W +W, =0

mgsin30(f)+W, =0
W, =-mgsin 30(10)

1
=-1x10x% 5 x 10
=-50J
@

1 5>
E=—m(v°—u
p ( )

E = %mao2 -0%)

E,~ S m100 (@

E,= % m(20% —-10%)

E, =%m><300 (2

=E,=3E,
@
K.E.=W=Fx
K.E.=max
K.E. oc X
@
K.E.—-3=Fd

[+ a= constant]

K.E.=3+ (31 —12]) x (4i)
K.E.=3+12=15J
@
Momentum lost by bullet

= momentum gained by bob.
Bob velocity,v=0.2v

Vv, = +/20h
= J/2x10x20 =20m/s

= 0.2u=20
u =100 n/s



Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

@
Work by done by the force = changein kinetic energy
-1 mv? — 1 mv?
2 2

) dt

—W= %m ({6x23-0)

=[576]
=576 JHenceoption (1)
@
Statement-| P=EV
= (4i+]— 2|2).(2i+ 2]+312)
=8+2—-6=4watt correct
Statement-|| also correct p=FV

©)]

Mass of water =2238 x 103 x 103
= 2238 kg

. Energy = 2238 x 10 x 10 = mgh

_ 2238 x30x10

T

T= 2238x30x10
B 746

=1 x 746 (T is time)

sec = 15 min.

Vi _p,
2 m

2pt
L

m
@

work done as change in PE
Power = ;
time
P= mgh 80x10x6 —480W

St 10
: P—4—80h =0.63HP
" FT 746 0TV
(1)

Q.36
Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Work, Power and Energy

w _ (M+m)gh
f t

_ 800X 20x.2
10

P:

=320w

@
1)

At highest point minimum possible value of tension

is zero.
©)
du

a=0 =F=0, :>d—X:O]
@
Fz—d—U:+ZBx

dx
)
g —0U; 20U,

ox oy

Given, U =cos(x +Y)
0 cos(x +Y)j _icos(x+y)]
X oy

=sin(x+y)] +sin(x+y)]j

Feo

Givenx:0,y:%

—

L F=rie i = (i)

(3 Here:m=2kg,r=1m,v=4ms?*

T=52N
Tension at any point in vertical circle

2
T:m—v+mgcose
r

2

52= 2% +(2)x10cos6
52=32+20co0s6
20 =20 cos

= cos0=1

cosh = cos 0°

L 0=0°

D

Let thevelocity isv. The particlewill not slide, if cen-
tripetal forceisnot there or the centripetal forceisbal-
anced by the weight of the particle.
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Q.43

Q.44

Q.45

Q.46

2

mv
So,——=m
R J

~.v=1/Rg =v/20x1072x9.8

=+/196x1072 =1.4ms™

@)
Minimum speed at lowest point of a vertical circle.

v=,5Rg
s vae/R

Vil R

AP R,

= v,=—
—
2

@
For light rod

v,,=0
op

Using energy conservation
1
> mvZ+0=0+mg/

v=,/29¢

(©)

For water not to spill out of the bucket,
Vimin =+ S5gR

=4/5x10%x0.5

=5ms?

©)

Net force towards centre = centripetal force

2

T -mgcoso =

mv?

Q.47

Q.48

Q.49

Q.50

Atpoint C; 6 =180°

mv?

T+mg-=

2

or mg <

)
If speed is changing then there exist a; and then

resultant acceleration ,/acz +a.|.2 do not directed

towards centre.
Hence potion A iswrong

2F =ma andtensionwill vary during the
motion option c will wrong.
‘a is a vector quantity so that acceleration is not
constant.
4

Tension in the string at any point

2
mv
T =——+mgcoso
r

When the stone is at its lowest position
0=0°

2
.'.T:m—v+ mgcos0°
r

mv?
=——+mg
r

()
T, =Mg+nre?
(At the lowest point)

_\/Tmax-mg _\/30-0.5x10
mr 0.5x2

(-.cos 0°=1)

= 5 rad /sec

@

Forceisperpendicular to displacement hencework done
iszero



TOPIC WISE TEST (NEET)

Subject : Physics Systems of Particles and Rotational Motion
ANSWERKEY
Ql1(1) Q2 Q3@ Q4(1) 0512 Q61 Q7(1) Q812 Q94 QI0(Q)
QI1®B 0122 Q132 0Ql14(4 Q15(1) Q16(3) Q173 Q18(1) Q.19(4) Q.20 (2
Q21(3) Q2233 Q2312 0Q24(22 Q25(1) Q26(R3) 0Q27(4 Q282 Q.29(4) Q.30(3
Q3l(2 Q324 Q33PB) Q34EB Q3FBE@ Q3B@ED Q37B Q3BEB Q391 Q403
Q413 Q424 Q43(1) Q443 Q45(1) Q46 (1) Q474 Q48(4) Q49(1) QB0 (2
Hints and Solutions
Q1 (1) Q7 (1)
Force=rate of change of momentum
COM of semicircular plateis ——.
3n AP_ 2 gy
Q2 @ t 005
'3 . Q8
Q. ( z] tuation is<h thefi From thelaw of conservation of linear momentum
The situation is shown in the figure. My = MoV, = 50 x 600 = 10° x \2
A =>Vv,=30 m/s
B Q.9 @
Theforce exerted by machine gun on man'shand firing
abullet = change in momentum per second on abullet
or rate of change of momentum
m am 40
= [ ] x 1200 = 48N
The distance of centre of mass from the first sphere 1000
(i.e. fromthe centre of sphereA) is Theforce exerted by man on machinegun=144 N
m(0) +2m(3a) 6ma 144
Xom = meom - am 2a Hence, number of bulletsfired = 28 =3
Q4 @) 10 3
Still water will not apply any external horizontal Q. @
force. _mv _
So,acm:O :dvcmzo M—T—005x30—15kg
Asinitid V_ =0
= Fmgl!yvcm:O B QU @
= Position of C.O.M. = constant
= Noshift of C.OM. AKE. = %%(ul—uz)z
= m;+m
Q5 @ v
myv, +my,=(m +m)v EX 40x 60 "
2% 25 +2x(-5)=(2+2)v =2 0+60) 42
50-10=4v _
v =10m/s AK.E.=48]
06 @ Q12 (2
Initially, velocity of AandB =0 - S >
- - 1kg 2kg 1kg 2kg
= \70m = MY, + MV, = 0+0 =0 A Before B A After B
m, +m, m, +m,
21x1-4x2=1+2v,
Later, both move dueto interial presand internal pres
does not affect center of mass 21-8=1+2v,
- 2v,=12=v,=6m/sec
=V, = 0= constant
e=Yo~Va_6-1_5_1
u-u, 21+4 25 5
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e=0.2
Q13 (@

For 1stdrop: v?=0?+2gh;
2

v
=h = 29

After 1stdrop: 0? = (ev)?—2gh

=h= =¢eh
Q.14 (4
50x10=1000x v
-,v=1m/s
2
1 50
i ==X
2 1000
1
2

1000 1

¢ = —><—><1:
1000 2 2

=
8
25-1/8

% loss = TXlOO:gS%

Q15 (O
e=0, for perfectly inelastic.

Q16 @

® angular velocity

T dt
_do
dt

a angular acceleration

coz.[t-de

2

1
Rotationa K.E. = EI(D
Q17 (3
Given, n=1200rev/ min

1200
=——rev/s
60

=20rev/s
®=2 tn=2m(20)=40r rads?

Angular acceleration, a= 4 rads
From equation of rotational motion

o’ =n5 - 280 =0,

g9 _ (40m)°
2a 2x4

= 200m?

.. Number of revolutions =

=100m
=100x3.14

x10x10 = 2.5]

Q.18

Q.19
Q.20

Q.21

Q.22

Q.23

=314

@
0=0,+0t+0,t°
Now

0= _t —O+61+262t
&a= E—O+262
Thus

o _ 20,

0‘)O e1

@

@

Fromv =rw, linear velocities (v) for particlesat different
distances(r) from the axis of rotation aredifferent.

(3)
=2l

where, 1=

According to theorem of parallel axes, required moment

of inertiaabout axisTT' is
TT=1 +MR?
=2l =Mr?+2l +4l =6l

©)

Movement of inertiaof mass (1) and (2)

e

2

_ 3ma’
4

2
Along diameter in the plane.
Using L Axistheorem

L+1,=1,



Q.24

Q.25

Q.26

Q.27

Q.28

Q.29
Q.30

Q.31

Q.32

Q.33

2L =1, l,
N s
MR?
[X: RS
2 > 3
> o,
@
2 2
I, = £ MR31,= 5 MR% [;=MR?
@
As I=MR? o IaR?

so graph between I and R will be aparabola
©)

=5
t=la= MR%a
=05x%(0.2?x5=0.10

@
A torgue must be there, to rotate a body. Equal and
opposite forces acting on a body is called couple.

5

~|e

F

(2)

@

©)

Torgue equilibrium about X
L 3L

30g x E —RYX T =0

R,=200N

@

o = 0.25rad/sec?
@
for of hollow cylinder
| = MR? = 3.0 x (0.40)? = 0.48 kg-m?

Torque on cylinder t = F x R

=30 x0.40 =12 N-m

Angular acceleration of cylinder

=1 - ———3—25 ad/s?
.T—OC:>..0C—I_0.48_ r
(€)
P=to
10x 103 =12rf

100x10° = tx 27‘5(@)
60

Q.34

Q.35

Q.36

Q.37
Q.38

Q.39

Systems of Particles and Rotational Motion

~ 100x10°x 60
1800x 2wt

€
Beamisnot at rotational equilibrium, so force exerted
by the rod (beam) decrcase
&)
When pulley has afinite massM and radius R,
then tension in two segments of string are different.

=530.51N-m

Vs DY
M i
N

;

Here, ma=mg—-T

m g= 2m g
M 2m+M
T2

@
Given moment of inertia‘l’ = 1.5 kgm?
Angular Acc “o” =20 Rad/s?

KE = 2102
2

1200 = %l.Sx >

—_ 1200 x 2 1600

o =40rad/s?
m:moﬂxt

40=0+20t
t=2sec.

)

)

Frequency of rotation=nHz.
So, ®=2nn

1
and kineticenergy, K = EImZ

1 mL?
= — X —-

x (41 x n?
> (4n )

so, K

-~ K= 2 mL%n°n®
3
@

1
Rotational kinetic energy = - I
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Q.40

Q.41

Q.42

Q.43

Q.44

1 - 1 -
Ky = 5110)1 ; Ky = 512032
2 2 2
Ko (Lo ()2 _2
K\ ey 2L ) | o 1
or K,=2K,

Rotational KE will be doubled.
©)

Rotation kinetic energy

1
2
©)
Constant velocity AY

Cy
O
&

Angular momentum= mv,r h

= mvh = constant. _,Qu;)

2

lo?= = (2mr?) (2nn)? = 4n2mr2n?

5(

(4)

Applying angular momentum conservation, about axis
of rotation

I_i = Lf

2 (w2 2 )
12 12 2

Mg

= ©= M+6m

@

M =10kg

o = 10rad/sec

angular momentum (L) = 1o
=MKZ20»=10x (0.1)?x 10

= L=1kgm?s

K=01m

©)
Here, Mass,M =1.0kg
Diameter, D=2.0m

D
. Radius, R = > =1.0m

The moment of inertiaof the body.

Q.45

Q.46

Q.47

Q.49

Q.50

I=MR?=(1.0kg) (1.0 m)? = 1.0 kg n?
The angular velocity of the body,

0=2nv=2x3.14x rad/s=2rad/s

31.4

The angular momentum of the body,
L =Io=(1L0kgm?) (2rad/s)
=2kgm?/s

()

I1=mR?=10(0.2)?=0.4kg-m?

o= Mrad / sec.

® =40r rad/s

Angular MomentumL =Iw =167 J-s
=50.28 }s.

)

f=05

w=2nf=n

m2

L :I(,OZO.GTCkgx ?

(4)

()

Direction of angular momentum is perpendicular to
orbital plane and along the axis of rotation.

@

From Torque T= dL for constant torque t = £
e T = A

=L =1At

=L,-5=10%x3=30

=L, =35kgn?/s

@

For angular momentum conservation

%0 = O

xF=0

=l

>

12=0
3

N o —-
=™ o —-

7 (18-12B) -] (24-24)+ | (8—12)=0
18-128=0



TOPIC WISE TEST (NEET)

Subject : Physics

Topic: Gravitation

ANSWERKEY
Q13 Q.2 (4 Q31 Q.4 (3 Q5 Q.6 (49 Q.71 Q.8 (4 Q9 @’ Q.10 (3)
Q112 0Q12(1) Q13(2 Q14(2 Q15(4) Q.16(2 QI17(1) Q18(2 Q.19(2) Q.20 (4
Q21(1) Q2233 Q2318 Q243 Q253 0Q26(1) 0Q27(4 Q283 Q29(1) Q.30 ()
Q31(2 0Q32(4) Q334 0Q34(4) 0Q35(1) 03603 0Q37(1) Q382 Q39(4) Q.40
Q41(1) Q42(2 Q4312 Q44(22 Q45(4) Q4622 Q47(3) Q48(1) Q49(2) Q.50 (1)
Hints and Solutions
Q1 (3
Newton’s 1l law of motion. 90°
Q2 (4
Newtons law of gravitation is valid for al types of
bodies. F'=F—F, F'=F—F,
@3 @ e_ _Gmdm Gm2m
(@lv2)’ ~ (a/2)’
- ' > Gm3m  Gmm
T GMm) 1 (a/\/§)2 (a/\/E)Z
E _GM :[ 2 jxa
v _GM . 26m? . 2Gm?
re F=— =5
a“/2 a“/2
So value of E, and g is same
¢} 2 2
4 (3 N
. a a
w=F.df Now they are at 90°
Y _ 2
= lgm.dr So resultant force = 442 Garr21
=1x (4] +5]) . (3 +2j)
=12+10=22J Q6 (4
By symmetrically all forces will cancel each other
Q5 (3) and resultant will be zero.
Q7 (1)
So net force = \/§F
£ Gmm £ Gm2m GM? GM?
Y@z ? (aly2)? where F= o0 = 4R
Gm3m Gm4m V3GMm?
F; = Fp=— So, force = ~———
T @iV2)2 !t (alv2)? e TR
So resultant of forces will be
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Q.8

Q.9
Q.10

Q.11

Q.12

Q.13

Q.14

(4)

At point ‘p’ for gravitation field to be zero field due
to earth= field due to moon

GM, _GM, 81M,, _ My
T %2 T O-x? T k2 (D-x)?
X 9D
3m—9:>9(D—X)—X:>X—E

(3)

(3)

Force of gravity or gravitation does not depend on
surrounding medium.

@

GM
RZ
M= J——
G
(1)
mg = mGM  GMm —@xﬂnRs
RZ RZ RZ 3 °
< R

So it radius is doubled weight is also doubled.
(2)

The rati g i =
eraio =, .7 =&
“ g7 (R+h)?2 "2
or R+h=./2R
or h=(/2 -DR
(2)
GM
At the surface of earth g = RZ
GM
Above the surface of earth g' = _(R + h)2
But = 19%0fg= =9
u, g =000 100
g _ GM
100 (R+h)?

Q.15

Q.16

1 GM  GM
100 R?  (R+h)?
(R + h)2 =100 R?
R+h=10R

h=10R-R=9R

4

GM,
R

g:

G(0.UM, _0.4GM,
- = =04
s (0BPRZ T RZ °

)

4
Acceleration due to gravity g = 3 npGR

or gxp
1 _ P
gz P2

g

2 = [+ py = 2p]

2
L2= 81 ®x2=98x2
g2 =19.6m/s?

(1)
(2)
Acceleration due to gravity at height h

g= g
- 2
7
R
mg
mg' = 2
5
R
, w
W = 2
5
R
w .
w'= 7 (given)
w_w
i



Q.19

(2)

1
Mass of planet, M, = §Me

1
Radius of planet, R =R

e

.. Acceleration due to gravity at earth

Acceleration due to gravity at planet

o= GM, GM,/9
P RZ (R./2)?

_ GM,/9
T RZ/4

_4GM, _
=5 Ré =

4
9

e

Weight on planet = Mg,
Weight on earth  mg,

3% 6.67x10 " x (0.2)°
- 0.2
=-10x10%1J

Q.22

Q.23

Q.24

Q.25

Q.26

Gravitation
(3)
Potential at center of earth,
_ -3GM

™3 R
: . G
and acceleration due to gravity, g = RZ
GM

2T ogR
:>Rg

(3)

. 2GM
Escape velocity, V= R

where M = mass of the planet
R = radius of the planet

= Vi_ [MyR,
V2 MZRl
V, 8m R

=V, =224km/s

(3)

Work done= changein Gravitational potential Energy
W=U.-U,

- [8GM
VL

(1)

Asweknow,
-GMm
r

and orhital velocity, v, =,/GM /(R +h)

GM _JGM
(R+2R) V3R

Gravitational potential energy =
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Q.27

Q.28
Q.29

Q.30

1 , GMm 1 _GM GMm
E =—mvy- =—m -
2 3R 2 3R 3R

GMm(l_lj_ -GMm

3R \2 6R
£ - —CMM_ ¢
R
E=E
Therefore minimum required energy.
K — 5GMm
6R

4

2GM
Vo=, ——
R
2GM

8GM
now,V =2V, = 2= = [T

By conservation of energy—

—-GMm 8GMm mv?
+ =0+
R 2R 2

solving this, we get —

3% 2GM 2GM
VI el LN Y il
R V3 R

v:\/_3v&S

(3)
(1)
Gravitational P.E of abody

_ —-GMm

T

PEatr=2R E = A
iy 4 17 2R
PEatr=3R E = ZGMm
4 r= s 5 = 3R
AE=E,—E,

_ —GMm+GMm

- 3R 2R

:AE=+GMm

(4)
Suppose the satéllite is orbiting at an altitude of r
from the centre of earth.

Q.31

Q.32

Q.33

Then its binding energy
-GMm 1 .,
=— 4=V
r 2
Also, required centripetle force = gravitational force
mvZ  GMm |:V2 _ %}
= :> -

r r? r

E

GMm 1 GM

E=- +omx—
r 2 r
—-GMm )
E= o <0 p System is bounded
GMm
AlsoKE= —(——
2r

. GMm
If KE isdoubled ; (KE), F— &

. -GMm GMm
New binding energy = o

r r
System isunbounded E¢ =0
Therefore satellite will escape into space.

(2)
Escape velocity from earth, v, = |/2gR,

Froplanet, V, =+/20(4R,) =2(/29R,)
=2xv,

[For earth, escape velocity, v, = 11.2 km-s]

A 2x11.2=224km-s?

(4)

CMeM _gy —, CMe  5_54
P P
Mo _1g

p

vV, = %=\/2x18=6m/$c

P

U__GMm ___GMm
‘ R "' R+R/2
KE =KE =0
AU:Uf—Uiz—ZGMm GMm
3R R

au- M L GM

3R R
AU = MIR

3



Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40
Q.41

(4)

From conservation of mechanical energy

_GMM | kE=0+0

_ GMm _ (gRH)m
R R

=mgR (- GM = gR?)

_GMm

Ve = 2% |PE]

(100)2 = 2 x |PE|
5000 = |PE|

PE = - 5000 J

(3)

Areal velocity of planet
dA L

dt  2m

for L = constant,

dA
— = constant

dt
JT
1

(2)

No. of daysin feb. 1992 is more than no. of daysin
feb. 1991.

15x108 /5
6x107 2

v—GM
h °"VR+h

(1)
(1)

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Gravitation

2

.4
Hence slope of T2 Vs 13 curveis= il
GM

)

According to kepler'slaw, T? « r®

o
or, —2 < LE)

(2)
@a_L
dt  2m

v [CM _ [oM
0 r 3R/2
/2G|v| [2
= — = — R
0 3R 3g

(4)
Orbit speed near the surface of earth
v, = JgR = 7 km-s?!
Orbital speed in the new orbit
=49(4R) =2,/0R

=2x7=14km-s*

= Constant

(2)
T2cR3

(3)

2|2
:T2:1x|:1:| day= 2\/5 day

3

2
TL,_%
3

1 2

Iy
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Q.48

Q.49

Q.50

(1)
The energy given to the body so as to completely
escape from its orbit is equal to its kinetic energy
KE.

2
Mass of planet, M =2 M_
Radius of planet, R=2R,
Escape velocity from earth

_ [2GM,
u= —Re
Escape velocity from the planet
_\/2@1\4_ 2G(2M,)
VIR 2R,
_ /ZGMe -y
Re
(1)
a=war
T= constant so w = constant
aar
a_h
a




Subject : Physics

TOPIC WISE TEST (NEET)
Topic : Mechanical Properties of Solids (Elasticity)

ANSWERKEY
Q.12 Q.2 (4 Q33 Q.4 (1 Q.5 (4 Q.6 (1 Q.73 Q.8 (2 Q.9 (2 Q.10 (1)
Q.11(3) Q12(3) Q13(2 Q14(4 QI5(4) QI16(1) Q17 (2) QI18(4) Q.I19(4) Q.20 (3)
Q21 (2 Q22(4 Q2312 Q24(1) Q25(4) Q26(4 Q273 Q28(1) Q29(3 Q.30(4)
Q31(1) 0Q32(1) Q33(4) Q34(4) Q353 0362 037(3) 0Q38(4) 0Q.39(3) Q.40(3)
Q41 (3) Q42(1) Q434 Q44(1) Q454 Q4612 Q47(1) Q48(1) Q49(1) QB0
Hints and Solutions
Q1 (2 Q8 (2
Yougs smodulus of wire does not vary with dimention 10 4x10™"
fo wire. It is a constant quantity. Angle of shear ¢ = @5 x30°=0.12°
Q2 (4
Q.3 (3) 9 2
o4 (1) Q (2)
Q5 (4 | AP LV [Ap = constant]
depth = 200 m AVIV BV
AV_ 010,
v =109 -0 Q.10 (1)
density =1 x 103 F_ nl
A h
_ __Ap _ hgp 500
g=10 B= AVIV ~ AV/v 4x16x1074 N
— B=200x10x 10%®x 1000 =2 x 10°
2x10% % _Sx107 o156
Q6 (1) 4x102 X7 g T ReROm
1 Q11 (3)
Foree = yreaof cross section F oA
A
R_A
= A® AL
A If Y& -, ae constant.
Given, F, = 400 kg-wt, and A, = 2A, '
Al
bk _2 FEAYT
400 A, — Fo A= F=4F
or F,=400x 2 = 800 kg-wt. Q.12 (3)
Stress
7 (3 _
Q 3 Strain
Work done = 1 xFx A/l For same stress, strain produced in steel is minimum.
2 Hence it has highest elasticity.
1 _
:0.4=E><F><0.2><102 —~ F=04x10° 013 (2)
-2
v FL_ 4x102 x1 10t 2 Sheer strain = $:(1x10—2)x(0.8):0_004
AAL  1072x107*x0.2x1072
Q.14 (4
Q.15 (4)
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Q.16

Q.17

Q.18

Q.19

Q.20

Q.21

(1)

oo ¥ _F
ope = dx A/

y_Sres_F ¢

gran A A/
As dimensions are some, sO Y o A_FE
=Y « slope
(2
Force
Stress =

cross—sectional area

N (stress), _ [Al

(Stress) A_J (. Force=load is same)
1 2

(4)

Due to tension, intermolecular distance between
atoms is increased and therefore potential energy of
the wire is increased and with the removal of force
interatomic distanceis reduced and so isthe potential
energy. This change in potential energy appears as
heat in thewire and thereby increasesthe temperature.

(4)
A=01cm?=01x104m2__¢

Y =2x 101
Al =/ U 0
_F _Ft_F &
" AD! At A
F=2x10"x0.1x10*
F=2x10°
(3
B= P D_A_V:B
5 e
\'
10°
= _-8x10"
1.25x 10"
(2)
AP -AV P
V B

5l

Q.22

Q.23

Q.24

4 AV  3Ar
V=i — ="
375 v ; (D)
AA  2Ar
A=dnrP = — =" (2
e (2
From e (1) and (2 22 = 24V
romeq (1) and (2) = =3~
AA _2P
A 3B
(4)
FL WL
Y = -
A(M) nreAl
nreY

w
Az Will be minimum for that wire whose r—zis

minimum.
(2
I
I =b
L a LLLLLL
s rY,., | steel
Y, —
Y, =¢ Y2ls | brass

B (3mg)/,

1A
B (2mg) 7,
27 ALY,
Aly, = 20,ALY,
_3.a 3
T 2 b%  2b%
)
R

Bulk modulus, B = AV IV, but

— —_ — I:)O
AV =9V At = 3aV At s0 At = Ba



Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

4

_ Stress

~ Strain
=2x 10" x 10° = 2 x 10° N/n?
Weight

Area

= Weight = Stress x Area
Weight = 2 x 108 xzt (0.5 x 1079)2

= Stress= yx Strain

Now = Stress =

=157 N
(4)
v=FHA F_(ﬂjAL
“aL/L oL

AY
:WZ(TJZ ..... 0

= When W & 3W attached at two ends of string then
2(W)(3w) _ 3w

tensonT=—\aw - 2
3w_(ﬂ y
=5 =L X (i)

3¢
By equation (i) and (ii) x = —

2
©)
Ductile material show high plastic property.
(1)
Fo _ AYA!

Y=—/F
AA( ¢

2
i:ﬁxﬁ:(EJ x2=1
(3)

Force constant =Y x spacing

N
= 20x10% F x 4 x10°m

=80 L 8 1crgﬂ
= m =—oX A
(4)

_ 2.2x10" x2x10° x5x10™
- 2

Q.31

Q.32

Q.33

Q.34
Q.35
Q.36

Q.37

Q.38
Q.39

Mechanical Properties of Solids (Elasticity)
= F=11x 10= 110N= 1.1 x102 N

(1)
1 YA,
= —X—X
2 7
yocX2
(1)
Energy stored

= E.Fx

x 400x 2x10°% = 043

N[

(4)

1
Elastic potential energy = P x F x AL

_ 1 o00x (1x10°) = 0.3
2
(4)
3)
@)

wzlx Fx|=1mgl

2 2
=% «10x10x1x10™ = 0.05J
(3

1 . 1
> (strain)® x Y x volume = Emv2

N

2
X (%) x (5x10)° x(25x107° x10x107%)

S 2
XV
1000

1
— X
2
= v2=25x 25 x 100
= v =250 m/s
(4
(3)

_1(AY )
o= 5L (AL)

EX 1x107° x2x10"
2 0.5
2

x (10792
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Q.40

Q.41

Q.42

Q.43

(3)

a(a
- L

> ](AL)

_ 1><(3><10’6)><(2><10ll
T2 4
=75x%x102]

3

) % (10—3 )2

Q.44

Q.45

Q.46

Q.49
Q.50

y %XSKXM
Ezl— =U=16J
ExKxAﬁ

(1)
Wlell
2
o | (Fis constnat)

w
WL 11
W, L, 202

1
Energy stored per unit vol ume= " x Stress x Strain

1
=~ xYoung's modulus x (Strain)? 5% Y x x?

2
)
cowdl (L) T¥nse
& 2 L 2 L
2x10" x2x107° x (2x1073)?
= =0.8J
2x1
(1)
(1)

1 .
Energy per unit volume =§><Y><(Stl’an)2

. strain = E
Y

(1)
(4)

uzl(ﬁjm.
20 L

s Uol?

2 2
Y, _[L =(Ej =25= U, =25U,
u, (| 2

i.e. potential energy of the spring will be 25 V



TOPIC WISE TEST (NEET)
Subject : Physics Topic :Mechanical Properties of Fluids

ANSWERKEY
Q1(2 0Q2(B 031 0Q4() Q5B 0612 Q73 Q8(3) Q94 QI0(1
Q11(2 Q.12(1) QI3() Q14@B) QI5(3) QI6(2 QI7(1) Q.18(1) Q.19(1) Q.20(4)
Q21(3 Q2212 Q23(2 Q244 Q25 Q26(4) Q27(1) Q2833 Q29(1) Q.30(3
Q31(3) Q32(1) Q3313 0Q34(2 0353 Q36(3) Q372 0.38(4) Q392 Q40(1)
Q41(3) Q422 Q43(B3) Q442 Q45(4) Q46(3) Q47(4) Q48(3) Q49(1) Q.50(2)

Hintsand Solutions

Q.1 (2 120
W, =50gm — (m + 120) = x1000
W, .., =40gm 600
Wwater:Wa'r_prg = m=80kg
Vp,g=(50—40)g
v =10 Q5 (3
Pu A
Now inliquidW =W_ —-Vp,.g VaPad= P9 e ()
10
=50g-—p 9 2
Pu Vgpgd = §VB Pd (I
=50g—-10x1.59 From (1) anad (11)
W=35¢g
W=35gm Pa_3
. 4
Qz
Workdone = (Pressure difference) x volume Q6 (9
= WD =10%x 2J=20kJ X 2
(Patm + Epng = g( am T Xpwg)
Q3 (3
v = Xp,9=2P,4,
5P =xp,9=2(10p,,9)
= x=20m
_ b
= pPg= 7
vo.g Q7 (3
Energy required in one second is the power
) 101=A.V.
vip(g + 9/2) =107=102 xV
[I] Ta=gn2 =V =10 m/sec.
1
vpd mgh + > mvz=pP
3g g Herem = massin one second
) 1
P=pAvgh+ > pAV?
39 _3 P=pAV[10x 10+ 50]
= PLp =2 VPsd = 15 Kwat
P Y Q8
= vizv =
pp 2 PwVY — PpVY = pyva
Q4 (1)
Let themassof sink be'm’
= mg+mg=vp,d
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1
a=g[@_ j=2.5r‘n/s2
v2=2as=2x%x25x%x10
02=v2-2gh
~ V_2 _ 2x2.5%x10
29  2x10

Q9 @

Q.10 Q
P+50=75
P:25cmong

5
10" o5=333kPa
7

h =25m

Qu @

Applying Bernoulli'stheorem

1
P—P,= P (VZ - Vi)
N V; _ 2(P:L_P2) +Vf
p

v,= flelgoo+(50)2 — 6354 = 64
Q12 (1

Using equation of continuity

A1V1:A2V2

ﬁ_&_[“_ﬁf _9

vV, A, \64 16
Q13 (O

Q.14

Q.15

Q.16

Q.17

Q.18
Q.19
Q.20
Q.21

dv
Rate of flow o =Av

3000x10°
-

— J2gh xA
60 gn

1 1 2

= _35em
A=20* J2x10x10

©)

15 3vx3 9

(©)
142-
9=

t= |2
g

R=«/2><g><2><\/§
g

=42
@

Alvl = A2V2
n(2R)v, =R,

<

Va _
VB

1
4
@

@
)
4
©)
Travelling microscope is used to find radius of
meni scus.



Q.22

Q.23

Q.24

Q.25

Q.26
Q.27

Q.28

Q.29

Q.30

Q.31

@)

W =T x2AA =

~ 2x107
210x 6—8x3.75]x10™

=33x10?N/m
@

Adding soap, lowers the water’s surface tension.
When salt is added, surface tension of water
increases.

So, c,<c,

4

Excess pressure for adrop

AP— 2T _ 2x75x10°°
R 10°®

=150 N/m?

Q)
4
(1)
Fowa™ T(2MR) =75[2n(5)] = 7507

©)

@

W =TAA =4rR?T(n¥3—-1)

=4x3.14 % (10?%)?x 460 x 109[(10)¥*1]
=4x3.14% (10%) x 460 x 103[ (107 Y
=0.057

(©)

Work done = Change in surface energy
w=2T x4r (RS -R7)
=2x0.03x4xn[(5)?—(3)7] x10*
=047mJ

©)
2T cos6
~rpg

Q.32

Q.33
Q.34

Q.35

Q.36

h o }zﬁzi:hzzml
h

r i D

mass of water =V x p

water

2
" n(;] x(4h) xp,,

—_—= :_

M ar?xhxp,, 4
=>M'= M

4
@
T.2nr=mg
6x102x2nr=75%10*

75x107*
27Tr :—72

6x10

[=2nr=125x102m
©)

Mechanical Properties of Fluids
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TRl
5T
?:PZ_PO
_4T_5T
PR=R"3
12
=——=24cm
R 5
Q37 (2

) G

. 4 4
By equating volume: 3 mR% = 8x 3 s

getr=R/2.

4
Now pressure differencein A = FG

4
andthatinB= —— =2x pressure differenceinA.

R/2
Q.38 (@
O-0-
n,+n,=n

PV, PV, PV
RT RT RT
= PV, +PV,=PV

- (A e
()

= R/+R/=R’
Q39 (2
Q.40 (1)

Excess pressure at common surface is given by

_ (E_lj_“
Poc =4T (375 ) =

= |k
Q|-
ol

ab

[=——

—a
Q.41(3)
4

Q.42

Q.43

Q.44

Q.45

- EXcess pressure o -
P radius

.. Pressureinside smaller bubbleisgreater than larger
bubble.

@

P= ﬂ & 3P= ﬂ
Rl 2
R _3
= R, 1
4 s
— 7R} 3
- ﬁ = 2 = (E) =271
2 gT[Rg 1
(©)
For water drop
Pexcess — I:)1 = 2_T
R
For soap bubble
A(T/2)
excess P2 = T
Rl
=P 1

2

For air bubble just below the water surface

5 2T _,

excess Tt
For water drop just outside the surface

2T
P = —=

excess r

I:)2

Hence, P, =P,.

@

Equating pressures on the shaded portion :
406 40 4o

n oL "R
Il
getRer_l

2 r1




Q.46

Q.47

Q.48

Q.49

Q.50

©)

V.= 2o

V. -4
_ V5107 55104 m/s

(1)

Viscosity decreases with increase in temperature.

@

Mechanical Properties of Fluids
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TOPIC WISE TEST (NEET)

Topic:- Thermal Properties of Matter

ANSWERKEY
Q12 Q.3(2 Q4 (1) Q54 Q6(1) Q7(Q) Q.10(2)
Q.11(4) Q13(1) Q142 Q.JI5(1) Q.16(3) Q.I17(4) Q.20(3)
Q.21(3) Q23(4) Q24(3) Q252 Q262 Q27() Q.30(3)
Q.31(3) Q33(1) Q343 Q354 Q36(3) Q.37(4) Q.40(3)
Q.41 (1) Q43(3) Q44 (4 Q45(1) Q46(4) Q.47 (4) Q.50 (4)
Hintsand|Solutions
Q1 (2 d
When temperature rises, T increases and hence clock if diameter is= —
runs slow or loses time.
A A
Q2 (1) surfacearea, = 7 5 | = ¢
= =>pxV? A
PTv TP “Ep=0A T =0 @D = oAT =E
Ap _ AV Q9 (3
p \Y, Coefficient of linear expansion = o
Coefficient of aerial expansion = 3
AP _ /AT = —49x10°x 30 Coefficient of volume expansion = y
p And, y = 3a
A B =20
2P _ _1.47x107 As = changein length = fo AT
P where ¢ = original length
Q.3 (2) AT = change in temperature
Q KAAf 200x 0.75x A AA = changein area
T =——=6000= AV = changein volume
60001 Qo (2)
=————=40°C Q1 (4)
200x0.75 Q=0
T ms, (32 —-20) =ms, (40-32)
Q4 (1 B ' ’
Q5 (4 s _8_2
Q6 (1) s, 12 3
A2 3
A, (T,)'_(st6x273)’ RN om0
A, T, 2734273 Heat required to convert 10 g of ice at 0°C to water
at 0°C
4
=(%] :% QymL = 10 x 80 cal
Q7 (1) Heat required to raise the temperature of water from
' , » 0°C to 20°C
4 4
E:[LJ :LZEEJ :(102] _10 Qs = emB =1 x 10 x 20 = 200 cal
E, T T E, 10 Total heat required
= T,=10T, =10 x (273 + 227) = 5000 K =(Q, + 0, = 800 + 200 = 1000 cal
Q.13 (1)
.8 3
Q 3 A Factual
E=oAT Q14 (2
2 Ice heated at — 10°C
Surface area A = nr.2 = n((;lJ will go from — 10° to 0°C
1 1
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Q.15

Q.16

Q.17

Q.18

Q.19

From 0°C Ice to 0°C water.

Heat will be supplied but temperature will not increase
from 0°C water to 100°C water

Temperature will increase from 100° C water to 100°
C steam temperature will not increase but heat will

be provided.
Graph will be

o

=]

® |100°C

S N

E

0°C fr-mmss
-10°C Heat supplied—>

(1)

Water equivalent = m x ¢ =400 x 0.1 = 40g

(3)
A gas may under go through infinite processes such
process defines different value of specific heat.

(4)

N
rd

100°C

L+V

Temperature —p

S+l
A B

A
o

Time —»

S — Solid
L — Liquid
V — Vapour

(3)
Theheat current isequal to the heat required for fusion
of ice per dt time.

__dm 20-0
=" LKA 35

M _ 5 4rx10°
at

(4)
0=ms(T,-T)

1
-80=4x - (T,~-10)
-80=2 (T, + 10)

Q.20

Q.21

Q.22

Q.23

Q.24

—40-10=T,
T,=-50°C

(3)
The relation between two temperature scale is given as

A-42 B-72
110 220
For the two temperature scale to show same reading,
A=B

A-42 A-72

110 220
=>2(A-42)=A-72
=>2A-84=A-72

=A=+120

(3)

Here, K, =K, , l,=1,=1m,
A =2A, A=A

T, =100°C, T,=70C

.. Temperature at C be T, then
AQ _K2A(100-T) _ KA(T-70)

At 1 1

or T=90C

(2)

R R

AW WWA—®

0°C 100°C
R

0°C 100°C
R

Q _ _100-0 _50

t ™~ 2R "R

100 200 Q,

““RI2T R

Q,=Q,=10cal.

50 200

—x(2) = —xt

R (2 =t

1 . .
t,= Emln. =0.5min

(4)

Utensil should have low thermal resistance

e

and low specific heat so that heat loss is less

(3)



Q.27

Q.28

‘ ¢
R, _ KA, _Kn(2r)* 9
R, 4 2 8

KA, Kn(@r)?
L= AT L
. = R —> 1 R

L_R,_8
LR, 9
2
(2
T, T,
R, R,
Equivalent thermal Gircuit ' —AMAA—AMA— ¢
R. R,
20 l N /
R =R+ R= A T KA KA
2K K,

= K=K 7K,
D
(&)= (5
At p_ At 0

T, — T, T, — T,
BT _ g, =T

Ay K
Or .i[{j_zq.l:ﬁ,:zq: ar A_;sz_j
©)
AT 700-100
IH_ Req B Rl-"_RZ
0.24 0.02

WhereR, =R, +R,= 597200 * 0.15x 200

Coating

100°C 0.2 mm
/7 2.4 mm
700C°
Copper
. _dQ _ AQ _ AmL _ 600
WS o T At T At 1(0.24+o.02j
400\ 0.9 0.15
Am iy
oL where L = 540 cal/gm ; At = 3600 sec.
Am= 600 3600 _ 4000kg

1 (0.24 o.ozjX 540

400\ 0.9 0.15

Q.29

Q.30

Q.31

Q.32

Q.33

Thermal Properties of Matter

(3)

R R R
A—WWyr————AWW————MWW—D
200°C B c 20°C
200-20

T —20=T,-T =T,-T,= —

60

T.=80
So T,=80+60=140°C

(3)

Temperature of interface : e:—K191|2+K292|1
KL, +K,l,

_ K><0><2+3K><100><1= 300K - s0°C

Kx2+3Kx1 5K

(3)

60-50 _ (60+50
10 2

50-6 _, (5046 .
10 2

Ondividing, we get
10 60

m=g = 0=42.85°C

(1)

According to Wein's law A _T = constant

= A=k, T, = T =0T, =

Now Poc T
4 4
P_(L)_ P, _[4/3le 256
= === —_—= =—
P (T, P, T, 81

(1)
E,,, = eA (273 + 273)"

= E(Given)
E,= €A (273 + 0)*
E,_(273* 1
E (546)" 16
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Q.34

Q.35
Q.36

Q.37

Q.38

Q.39
Q.40

Q.41

Q.42

Q.43

E =—
° 16

©)
E oc T* (Stefan’slaw)

4
(3)
Poc T4
10 _ (427+273)
Vs =
10 s
= T,=7000K

(4)
According to Wein'slaw, A __ T = constant,
where T is the temperature in Kelvin.

(Ag)y _ T, _ 2227+273
T (), T, 12274273

(ns) _
)

2500 5
1500 ~ 3

3 3
or (hrod, = gx(%m)l =gx5000 =3000 A.

(3)

Here, water absorbs heat from paper cup preventing it
to reach at it'signition point.

(4)

(3)

The emissive power of aperfectly black body isunity.

(1)

We know that
e oc1
T
M L T, 3 T _4
7\’Zmax 1 = 1 4 = T2 3

3
X —(-125) Y —(~70)
500 40

ForY =50
X =1375.0°X

©)

Heat lost by A = Heat gain by B
M,Sy [TA _Tf] = mBSB[TI_TB]

T A [75-T,1=[T, ~15]

Mg S

B

2 3

5)(2)([75-1}] :[Tf _15]
= 75-T,=2T,-30

— T =35C

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

(4)

ox4nR*x T*
4x D?
Soc R?T#

SRS
s \R T) =64
@

52-36 _ K 52+36_20}
10 2

S=

36-T K 36+T _20
10 2

On solving equation (1) and (2) T = 28°C
4

AT = constant
(xm)lTl 2 (km)ZTZ

(), = PmiTL 4000x107%0x3
T, 2

(%), = 6000A

(4)

E oc T4 [stefan's law]

E' (2713 1 1

E_(@j 3 8l

e E

81
1
Transfer of heat due to radiation doesn’t require any
medium.

)

!
=

A o

_4
Is M 100 oo
T, As 05x10

(4)
60-40 _ (60+40
7 2




TOPIC WISE TEST (NEET)

Subject : Physics Topic : Thermodynamics
ANSWERKEY
Q.12 Q.2(2 Q.3(2 Q4(D Q54 Q.6(3 Q.7(Y Q.8(1 Q.91 Q.10(2
Q.12 Q.12(3) Q.13(4) Q.14(1 Q.15(3) Q.16(2) Q.17(3 Q.18(4) Q.19(9) Q.20(4)
Q.21(2) Q.22(1 Q.23(2 Q.24(4) Q.25(1 Q.26(3) Q.27(H Q.28(3) Q.29(Y Q.30(2)
Q.31(4) Q.32(1Y Q.33(3) Q.34(3) Q.35 Q.36(3) Q.37(2) Q.383(4) Q.39(2) Q.40(2)
Q.41(2) Q.42(1) Q.43(2) Q.44(2) Q.45(2) Q.46 (1) Q.47(1H Q.48(4) Q.49(H Q.50(4)
Hintsand Solutions
Q1 @ Qu @
AW =PAV =102 x 0.25=250J Q=AU+W
Q=0+ (200 x 105 100 x 103))
Q2 @ Q=-20
Usingfirst law of thermodynamics, Hence, heat rejected by the gasis 20 J.
AQ=AU +AW
or, AW =AQ-AU Q12 (3
Hence, 100—40=70J AU=Q-W=0
=Q=W
Q3 @ —> 5960 + (—5585) + (—=2980) + (3645) = 2200+ (—825) + (—
W, 5 =(20)(3-2)=20J 1100) + W,
=W, =765J
Q4 (I
W =Areaunder PV curve=Areaof trapeziumABCDA | Q.13 (4
AU = sameis both process
Q5 Q) Qacb _Wacb N Qadb _Wadb :
work done=Areaunder the P-V curve 200-80=144-W_, .
1 W =240,
W = = (80x 10°) (250 x 10¢) =10J
2
! . . . Q14 (O
Sincethearrow isanticlockwise, AQ=AU + AW and AW = PAV
. work done=-10J
Q15 @
Q6 O , , Given, dQ=1500J,dV =2.5x 10° n¥,
Thework does not characterize thethermodynamic state p=2.1x10°Nn!
of matter. From first law of thermodynamics
dQ=dU +dw
Q7 (1) dU = changeininternal energy
AQ=AW+3AW =4 AW dW = external work
=pdvV=21x10°-25%x103
AW AW e =525 10P=525]
AQ 4AW dU =dQ-dw =1500-525=975J
Q8 () Q16 (2
Work done = Area enclosed by triangle [ Q.17 (3
ABC=%AC><BC:%X(3V—V)><(3P—P)=2F’V W :%x(20+40)><1 = %XBO:SO J
Q.18 &
Q9 (@ Thechangeininternal energy AU issameinall process.
W=P2V-V)=PV Ques=AU+W,
QADB = AU’
Q10 @ Qs =AU+W,
U-U,=Q-W HereW, , ispositiveand W, is negative.
U _(—_6%0) m50” (_20) Hence QACB > QADB > QAEB'
U=
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Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27
Q.28

@

Key idea Heat given to a system (AQ) isequal to the
sum of increase in the internal energy (Au) and the
work done (AW) by the system against the surrounding
andlca =4.2J

According tofirst law of thermodynamics
AU=Q-W

=2x4.2x1000—-500

=8400—-500

=7900J

@

Heat given AQ=20cal =20%x4.2=84.

Work done AW =-50J

[As process is anticlockwise]

By first law of thermodynamics = AU=AQ—-AW =84
—(-50)=134J

2
Q,=nC,(T,-T)

140 = ng R(T,-T,)
w=nR(T,-T)
=40J

@
ProcessAB isisobasican BCisisotherma, CD isochoric
and DA isothermic compression.

@
In adiabatic expansion of a gas system, gas expands,
so temperature of the system decreases.

@

Inisothermal expansion

T = constant AU=0
.. option (4) iscorrect.

@

%x(G—Z)x(S—Z)x103

_w
n= Q 30x10°
1% 1= % 100% = 40%
30
©)
@
3)
PV'=C
p
— Pmfp7=C

Q.29

Q.30

Q.31

Q.32

Q.33

Q.35

Q.36

Q.37

Q.38

Q.39

)
AU nCyAT C, 1 1 1

5
Q nC,AT C, r [Hfj [“éj 7

@

AU=mC, AT
=1000x0.172x 10
=1720cal
=1720x4.2J
=7224]

4
Based on theory

@
0.4= 1—% (i)

0.6=1-%
Ti

from (i) & (ii)

T,—T,=250K

..{ii)

(©)

&)

W =Areainsidecycle=(12—4) x (5-2)
=24 litre-atm

@

AsW.D. isisobaric > W.D. in Isotherma > W.D in
adiabatic

or W,>W, >W,

Henceoption (1) iscorrect.

&)

In adiabatic process pV* = constant

or poc—

VY
@
B ->A
AQ=0
0=-30+AU,,
AU,, =30J
s AU, =-AU,, =-30J

S
@

For an isothermal process, PV = constant
Differentiating both sides, we get

PdV+VdP=00r£:—E

av \%
Thus, sope= =P
US SOP= v T TV



Q.40

Q.41

Q.42

Q.43

Q.44

Q.45

2

IncyclicprocessAu=0

(2

V=T, (32v)
1-2

5

’Y —
TV =T 32V
Ny
T2
.
n=1-12-3,100=75%
T, 4

1

@
AU = chAT

o[ BT

- 1xg(RTB—RTA)

5
= E(PBVB - PAVA)

Solving we get

@
@

From the graph we can seethat for compression of gas,
areaunder the curvefor adiabaticismorethanisothermal
process.

Therefore, compressing the gas through adiabatic
processwill require more work to be done.

Y __Q_c_)_r_n_pressi on
P
Adiabatic
Isotherma
o —v X
@
nfRAT
A U= =0
2

= AT=0
= |sothermal process
por =

\Y

Q.46

Q.47

Q.48

Q.49

Q.50

Thermodynamics
@
f
U=—-nRT

2

For isothermal process, to increaseinternal energy, no.
of molecules should beincreased.

@

1
F’\/=uRTDP=uRTXv

=y=mx
=dope o T

@

dQ=dU +dW = dU=nC, dT

du=0 (for isothermal)
.. U = constant

Also dQ > 0(supplied)

HencedwW >0

1)

AQ = AU+W

W =areaunder PV curve=AQ—-AU
=18PV —nCAT

= 18PV, —g NRAT

W =18RV, _g (RV,-RV))

= 18RV, — (9P, ~2RV,)

= 18RV, — 271 PV,
=75PV,
4

For a closed loop process, Total change in internal
energy iszero.
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TOPIC WISE TEST (NEET)

Topic : Kinetic Theory of Gases

ANSWERKEY
Q1@4) Q.2 Q31 Q.4 (2 Q51 Q.6 (2 Q.7 (4 Q8 (1 Q9D Q.10 (2)
Q112 Q1212 QI13(1) Q144 Q154 Q164 Q17(H Q.18(3) QI19(2 Q.20
Q21 (2 Q22(1) Q23() Q24(2 0Q25(1) Q263 Q2740 Q2822 Q29(4) Q.30(1)
Q31(4) Q32(1) Q33(4 Q34(1) Q35(1) Q36(3) Q37(1) Q38(4) Q39(2 Q.40(3)
Q41(2 Q42((1) Q432 Q44(1) Q454 Q461 Q474 Q484 Q493 Q.BO((D
Hints and Solutions
Q1 (4) For sametempin vessel A, B and C, Average speed of
P RT O, moleculeis sameinvessel A and C and isequal to
E M (Ideal gas equation) V.
Q7 (4)
= Pg:_w P >I<<l(\|m$ a) Z__T as question
T,=4T,
Qz (1) T,=4x273=1092
No. of molesn = m > ' 1058
' molecular Welght 32 T. = 1092 — 273 = 819°C
So, fromideal gas equation PV = nRT Q.8 (12)
5
= PV ZERT B 3R_T
Q-3 (1) ms M
RT 2RT v \/1
Mo rms M
M, M islost soitsV___ismaximum
_1 = = M_ = \/§ g =246 12 ™
v, \/2 M, 2 2 Ve g 4
Q4 (2 _ [3RT _ [3RT
PV =nRT Vims o102 |, 16
Px106=5x138x 1022 x 3
P=15x1.38 x 107
P=207x 10 =2x 1016 V. _ofH,= |3RT _ [SRT
Q.5 (1) rms M, 2
PV =nRT
n= ﬂ H2 = \/E =4: 8R_T
“RT 0, 1 \ <M
PV 2P xV Q10 (1)
n=— n, =
RT R4 x2T B 8RT 8RT
n_PV 8RT_8_4 A EIR Y
n, RT 2pPV 2 1 v 73 7
Q.6 (2) V_NZ: ,ﬁ:\/;:\/ﬂ
8RT
Vo = Vo & NT Qil (2
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Q.12

Q.13

Q.14

Q.15

Q.16
Q.17

(2)
RMS speed is given by
3RT
Yims =M
At constant temperature
1
M

Ratio of v __of oxygen and hydrogen.

Vims €

IVIH
Mo

(Vrms)O —
(Vrms)H

500 / 21
(Vims)H 32 4

(v, ), = 2000 m/s

(1)
Inanisothermal change, an ideal gasobeystheBoyle's
law.

(4)

o f
Kinetic energy per gm mole E = ERT
If nothing is said about gas then we should calculate
the tranglational kinetic energy.

i.eE .= gRT = :—23 x8.31x(273+0) =3.4x10°J

(4)

Y1 +U2Y2

-1 y-1
Ymixture_—
W, M

11-1 y,-1

W, = molesof heliumzl—f=4

16 1
U, = molesof oxygen =— = &

32
4><5/3+l/2><7/5
5.1 74
Yoo, = 3 5
mi
I 4 1/2 =162
54 14
3 5
(4
(4

acc to boylies law
at constant temb
PV — constant

Q.18

Q.19

Q.20

Q.21

Q.22

Q.23

(3)
_PM
RT

Density p remains constant when P/T or volume
remains constant.

In graph (i) volume is decreasing, hence density is
increasing; while in graph (ii) and (iii) volume is
increasing, hence, density is decreasing. Note that
volume would have been constant in case the straight
linein graph (iii) has passed through origin.

S (3)

(2)

At constant pressure

PV =nRT

VoT

(4)

T,=27°C=300K T,=7

P,=P P,=2P

at constant pressure

P, P, - PxT, 2Px300
Tl T2 ? Pl

=600K

T,=327°C
(2)

P KT

p m

PV2?3  constant
PV RT

PV?® = constant =

1 _ constant

o V¥ T TRT

Temperature increase with increase in volume.
(1)

InP—T Graph

PV =puRT

r(Ye
pR

y=mx

slope o volume

0 oc volume

. 0,>0, thereforeV, >V,

=V « T



Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

(2)

m
- - —RT
PV =nRT =

0

= Vam
For same p
V>V,
So, m>m,
(1)
V mT:}ﬁ:L:@:—(273+ZO) :@
VvV, T, V, (273— 20) 253
V, = 200253 =172.6ml
293

3)
oo 2T B 360
TR OT,T 2 30

(4)
PeV® = const.

5
=PV*¢ = const.

Now C=CV+1=§+
1-x 2

R 15R

Heat supplied, Q = nCAT

= n(@j (5)=375nR.
2

(2)

PvzZ=C

and PV =nRT

C1_MR o

\V/
or VT = constant

it V7 thenT |
(4)

P = constant
PV =nRT
VocT

T

(1)

TV = constant
y—1=4=vy=1.4diatomic gas
4)

AU =nC AT

AT = Temperature change

AU =nC AT

AT = (393K -373K)=20K

= P,=24am

Q.32

Q.35

Q.36

Q.37
Q.38

Q.39

Kinetic Theory of Gases

AU =80J, n=5mol

80=5xC, x 20
C, ~ 80 o8 Imoik
100

(1)
One mole O, + 2 mole N, at 300k

fk
V= 7p for amolecule and

For molecules
., nfRT

u :T heref = 2 for rotational and T = constant

(KE). = nRT

trans 2

= gx 2x8.31x300
= 7.48 x 108
(1)

3 3
EY EKT » > x 1.36 x 10-23 x 800

1632 x 10-23 joule.
(3)
7

5
=—C, =—R
for vy 5& =5

4
For y=-;C,=3R

3
p'lcvl + MZCV2
HenceC .= —"—
Vv mix “l + “2
§R +3R 11
=2 _1R
2 4
15
Comx = 5 R=Cumin +R
Vi = Cpmix :E
m Cvmix 11

(1)
(4)

(U= f—21n1RT + szanT
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= (§x8+§x2jRT
2 2

=(20+3) RT=23RT

Q.40 (3
E_T, E (273+27)
E, T, = 2E ~ T,
= T, =600K = 327°C
Q.41 (2
Q.42 (1)
§R+§R

Average C = 2 2 _ 2R
' 2

AverageC =C +R=2R+R=3R

3R 3
s Average ¥ = S = =15

2R 2
Q43 (2

M PM, RT
V=i, =M SV
constant
PMy, PM, — 5x28 3x2
M, M, ~ 20 M,
— M, =0.86 kg
Q.44 (1)

N
A
o

3V
Hence answer is (1)

Q.45 (4)

_ Cpy +1,Cpy
yCvy +1,Cvy

1><gR+2x%R
=—=15
1><§R+2><§R 8
2 2

Q.46

Q.47

Q.48

Q.49

Q.50

(3)
E, T, 300 6
ExT= t=t=""=_
E, T, 350 7

(4)
4 gH, means 2 g-moles and 8 g He means 2 g-
mol es.

_ MMy +naMy - (2)(2) +(2)(4)

M=
Now Ny + Ny 2+2
=3 g/mal
PM_ (1.013x10%)(3x103)
RT (8.31)(273)
= 0.13 kg/m?
(4)
A 2"
y-1
fo 2
y-1
(3)
nfRT
U= — (f=degreeof freedom)

fin T, = f,n,T,

L. N f,T, _ (3)2) _6
n, £ (5)(1) S
- @)
(1)
C, 5
HereC -C,=Rand C_=§
5

Cp: §Cv

o _ R _8al
o ' 5_, 2I3

3

or C =125 Jmol K.
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Subject : Physics Topic : Oscillations
ANSWERKEY
Q1B Q2(1) Q3@ Q433 Q5(1@ Q61 Q7( Q8(1) 0Q9(1) Q.10
QU(B Q1212 QI3(1) Q144 Q151 Q163 Q.I17(4) QI18(3) Q.I19(4) Q.20(3
Q214 Q22(1) Q.23(1) Q244 Q251 Q264 Q2713 Q28(3) Q29(1) Q.30(2
Q313 Q32(1)) Q331 Q342 Q3512 Q364 Q37(H Q382 Q394 Q402
Q41(1) Q42(1) Q43(3) Q444 Q4503 Q462 Q47(4) Q48(2) Q49(2) Q50 (4)
Hints and Solutions
Q1 (3) T b5n
t=— =—
Distance covered in 0 to % iSA 1218
5T Q5 @
by symmetry , distance coveredin 0 to v iSHA. X =Asinot
when particle step from m position
Q2 A ) u=Aom cosot
Potentia energy 1
- — 2
u=£kx2 K.E.—2mv
2 1
A = — mw?A?cos’ot
X=— 2
2 1
1kA2 E KE = EkA2 coSmt
u= — =—
24 4 So.Ans. (1)
Q3 @ Q6 .~ (I
Timetaken to reach from mean to half of amplitude 1 =005sec, A=40cm
| 2
(5 TCH/6 TE%/Z Vo :A(”:OAXO.(T;S=20><0.4><275=16nm/s
0 i T
= T=— 7 2
"W oex2n 12 LA
Phase difference=n/2
t= i = }EC
12 3 Q38 @
Q4 ©) If aparticle executes SHM, itskinetic energy isgiven
by
0 ingwith L+ 0%y =0 1
n comparing wit o2 ©y= KE:Eme(AZ—XZ)
d2
25?314-9)/:0 or KEZ%k(AZ—X2>
3 3 where k = mw? = constant
o= \/: == Its potential energy is given by
25 5 1 1
2 KE = =mo’x* = =kx*
T=5" 2 2
® Thus, total energy of particle
A E=KE+ PE
Timetakentotravel fromy=0toy= —
Y Y72 :%k<A2—x2)+%kx2:%kA2
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Hence,

2
pE =Lk =1k(§j
2% 7242

(- X:é)
2

ZE(EKAZJZEE
4 2 4

Hence, potential energy is one-fourth of total energy.

Q9 (D

Q10 (4
vV =oVvA? - x*

2
V=c01{A2—A— =£A(y)=ﬂv0
4 2 2

Q11 (3
a=-bx
Comparing with
a=—m*
So, w’=bh=>

Q12 @
K =U =E=

max max

Now,

Q.13 ()

Q1 &

Q.15

Q.16

Q.17

Q.18

V = amcosmt

1 5
P.E.:Uo+ Ekx

X = asinmt

@

: j Earth
Motion of earth around Sun is periodic but not

oscillatory
For oscillatory motion, there must beto and fro motion.

S

AmplitudeA =6cm

When particleisat x =4 cm,
its |velocity| = |acceleration|

: A?_x?
e, oVA2-x? =X > 0=——"
X

4

(6) -(4F _\5
2

|-

@

PE. is maximum at extreme position and minimum at
mean position

Timeto go from extreme position to mean position is,

T
t= 2 ; whereT istime period of SHM. Given that



Q.19

Q.20

Q.21

Q.22

n
3
@)
A=5cm=5x102m
Xx=4cm

NN reme
225716
16

T:% sec
3

©)

v =Aw

1
P=Fv=288x ", x 3/3 =216/3w
(4)

k =mw?=m(2rn)?
=4m’mr?

@
If A and o be amplitude and angular frequency of
vibration, then

a=w?A ()
and B=wA
Dividing egn. (i) by egn. (ii), we get
a _ o’A
B oA
.. Timeperiod of vibrationis
2 o 2

o (a/B) o

...(ii)

(O]

T

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Oscillations

F 8
:—:—:4
Slopk <2
T=2n ™ =27 /%% _ 031
K 4
@
1

EKAZ =(9-5)=4J

8 8

2 o =8x10°N/m

e LR TR
K 8x10 100

@
Since maximum velocity is Ao have o is angular
frequency,

2 O

But _\/? . Al_\/k—Z_\/k_Z
0=,[— ===
m A ks
©)
1 %
hioonim 1 4.,
fo 1 [ 2
2r\'m
©)
Let the force constant of 2nd piece be k

As, k 'x%

or e

or ky=—

@
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(+9'=9.8+3=128)
T2 J4_7 _r
v_[es_.._[98, 55 5
Tt V128 12.8 Q34 (9
Q30 (2 J) fa
T=2n m . T= 2Ttﬂ
k s
; K)o ———
Also spring constant (k) oc Length()
when the spring ishdf in length, then k becomestwice. T =2 ¢
2 a+g
' — 2T E:I—i:T'—L
TN TT 2T 2 T ot
4 a+g
Q31 (3 ey , 0
=4n° ——
02A = |9.A 4g a+g
=0.5m/s atg=4g=a=3g
Q.35 (2
Q.32 I(l)th' The frequency of oscillation of potential energy and
nnis case, kenetic energy is twice as that of displace ment or
mg velocity or acceleration of aparticle executing SHM.
Stress= T
| Q.36
Strain= — (wherel is extension) >
L ML x 2 5
Now, Young's modulusY isgiven by 3mgL =“M3g
_stress. mg/ A Q.37
strain |/L 392
YAI T=2 ——— =4sec
mg:_ T X
L Q38 (2
K - YAI _
So, KI = N (~-mg=Kkl) Q39 (@
(k isforce constant) Oeatn
Now, frequency is given by Mon = " g Toon= V6 Tean
_1k
“on\m Q40 (2
_1 (YA
~2r\\mL
Q33 (@
1
T= 2TE\/:
g
1
T’ = ZTC
g+g/4 Here/ =R, MK2=MR2




Q.44

Q.45

@
(1)
©)

/
T=2n \/g , At high atitude value of g decreases

~. length of pendulum must be decreased to keep
correct time.

(O]

At first COM moves in downward direction then
shift back to intial position.

.. time period at first increase then decreases.

©)

L
T1:2n\/g

1 .
—mL
T,=2n | —2r |3 =2n/£
mgd ng 3g
2
L_ 3
T, \2

Q.46

Q.47

Q.48

Q.49

Q.50

Oscillations

(2)
A, =40
A, = {107 +(10c)’

GivenA =A,

= 40= /10 +(10c)’

= 100+ 100c?= 1600
=100¢?=1500

1500
2 — —:>C=i\/E
=C 100

)
y, =asin(ot +kx +0.57)

y, =-asin(ot+kx)=asin(ot +kx +n)
Phasediff. $ =n—0.57=3.14-0.57=257rad

(2)

X, = 3sin wt

X, = 4sin (ot + 1/2)
o =m/2

A= \/af +a5 + 2a,a, CoSd

= A=y3+4%2+0=5
(2)

x=Csinwt+D sin (ot + /2)

A = \/C2+D2+2CDcosg A=Jc2iD?

(4)



Subject : Physics

TOPIC WISE TEST (NEET)

Topic : Waves

ANSWERKEY
Q.1(2 Q2(2 Q.3(2 Q41 Q.5(2 Q.6 (3 Q.73 Q8 (1 Q.9 (2 Q.10 (4)
Qll(2) Q12(1) Q13(2 Q1433 Q154 Q.16(4) Q17(2 QI18(2) Q.I19(1) Q.20 (2
Q214 Q224 Q23(2) Q244 Q2512 Q264 Q273 Q287 Q2913 Q.30
Q3l(1) Q327B) Q3B(P Q4@ Q3BHP Q3BAD) Q3773 0Q3BEB Q391 401
Q41(33) Q42(1) Q4333 Q44(2 Q451 Q4612 Q4713 Q484 Q494 Q5013
Hintsand Solutions
Q.1 -
= f= =0.1Hz
A=4m, 5xon
A= B _ 4 x9=18m
k s
» _ Q6 (3
Dotted shape shows pulse position after a short time Here, Length, L =10 m
interval. Direction of the velocities are decided Mass, M = 5¢ = 5 x 10 kg
according to direction of displacements of the Tension, T=80 N
particles. _ Mass per unit length of the wire is
atx =1.5sdopeis+ve
at x = 2.5 slopeis—ve _ M _ 5x107%kg _ !
Q2 (@ | W2 = qom Cox10tkem
Separation befween two adjacent node = /2 Speed of the transverse wave on the wire is
2
K=" =n/3=21=6 T 80N
* V=91 \5x10kgm
. Separation = 3cm H 9
Q.3 (2) =4 x 10? ms™ = 400 ms*
-~ Comparing given equation with standard format
of wave equation, we get Q.7 (3)
o =60 rad/sand k = 2m™ V =f L = 360 m/s =500 Hz())
o B A=0.72m
- Wave velocity =E=30ms A Ao
Now weknow = —=——
T A 2n
-~ Wave velocity :\/: AX  7/3
u = ===
072 2=
30— T Ax=0.12m
\1.5x10* Q8 (1)
= T=15%x10*%900=0.135N T 01
V= \/: T=01x10=1IN,m= ==
m 2.5
Q4 (1)
B Velocity at upper point v = ./1x 25
Wave velocity = %:R v=5m/s
Now velocity at 0.5 m distance from lower point -
Angular waveNo. K =C
. . . B vz\/f T:ixO.Sle,m:i
Maximum particle velocity =Ao=B = o = A m 2.5 5 25
5 2
Q (2) ve B 5o224mls
n/5 9 5 1
v=——==cm/sec
n/9 5
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Q.9

Q.10

Q.11

Q.12

Q.13

Q.14

Q.15

(2)
V =nA
54

n= oo per sec

A =10m

_ 4 10=9m/
_GOX = S

Hence the correct choice is (2)

4
foacT

3 [T+25
2 T

=T=2N

—h | —h
NlH

i
T2

(2)

Maximum intensity

=1+ 4l +2\/I—\/Ecoso =9

Minimum intensity

=1 +4 - 214l =1
(1)
Answer (1)
Vmax =Ao
Vb _ A
V2p A2
(2)

Maximum resultant amplitude=A, + A,
Minimum resultant amplitude = A, — A,
difference between them

=A +A,-A +A,=2A,

(3)
T
ylzlosin[3“t+§J ;
y,= 5(sin3nt + ﬁcosSnt)
=10 [lsinfsnt + ﬁcosSntJ =10sin (Snt + EJ
2 2 3
SAJA,=10110=1:1

(4)

Q.16

Q.17

Q.18

Intensity of sound wave
| =2r?nP@dvorlan’ad

I n_a) (2 1Y
. _l: _lx_l =|=—X=-| =11
P n, a, 12
Hence the correct choice is (4)

4

—> Incident

/ N\ pulse
freeend

fixed wall

Reflected pulsee———

(2)

Number of loop P =4

y = 0.3 sin (0.157x) cos(200 =t)
k = 0.157

EzO.lS?
A

A =40cm

4>
A
X L

»
»

So length of stringL =20 =80 m
(2)

For max. wavelength



Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

(1)
(D) r=121A
- i ; “\ ,/'r‘ i 7; i\W‘
N€& + - t >N
— 1.21f ———
(2)

(a) Fundamental mode \Q

(b) Second harmonic

(c) Third harmonic

(d) Fourth harmonic

(4)

Sound wave transfers both energy and momentum.

(4)

Statement-| is correct

because Transverse sound can't propagate in gas
medium

Statement-11 It is also correct.

(2)
audible range for human being —
(20 Hz to 20,000 Hz)

(4)
Superposition does not takes places between laser
waves.

(2)

‘SONAR’ emits ultrasonic waves.
4

1
| = 5 pVA2m? = 2p?pvA?f2

(3)
P
Var = Y_
pair
vP
Hy = 4|
P,

Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Waves

Vi, =4V, = 4 x 332 = 1328 m/s
(3

\/E

V:_

p

s L\/E:z
v, \P V1 1
(3)

YRT

Velocity of sound = IR

3RT

M

V(ms) = (3 _ |3 _
600 _\E_\/;_ﬁ

= V(rms) = 600 v2m/s

(2)
§ 2100 x 10°
V= E= T = 1450 m/s
(1)
15 cml

velocity (rms) =

48 cm

9,
0

1

M [@) 500 =330
100

&)

Velocity of sound in agas

v [
d
Vi, _ [|Tn, xdy
' VHe de ><"/He
VH2 Tx3x2 As He =2
Vhe H,

(2

For sonometer



TOPIC WISE TEST : Physics

Q.34

Q.35

Q.36

Q.37

Q.38

1
'r:n:sc:?

v I, 256 16
‘v, L v 25
256 x 25
v, =—— =400 Hz

16
(2)

If the frequency of fork v, then speed of soundisgiven

by
v = 2?—"(52 - El}

Whereliandl ;are length of air columns.
Given, v=500 cycles/s,

I,=52cm =52 %x10"%m
I,=17cm =17 % 107 %m

~v =2x5000(52 —17) x 1072
= v = 350ms~1

(2)

% = 2x8.75cm

A = 35cm

—r= Y =30 00=100H
n=t=5 =35 = z

5067
f = :250;f2:7=253

oo Af =3 st =3 x 60 mint= 180 min—

(3)

n_1 7 .
Y, " (i)

Q.39

Q.40

Q.41

Q.42

L6 1
T 64 4

So, change in tension is 12 kg weight.
(4)

n,:in,:ng
1:3:4
00y L,

B
(S
I

12:4:3

0y :Exll4 =72cm
19

l, :ix114 =24cm
19

0= x114-18cm
19

1)

1T 1\/T 1\/ T
f:— _——=— —Xf:— —f
2@\/; 20\'M 20\ nr?vd
_ 1 /L_i /l
"2\ wrldd 2\ nd

(3)
" Beat frequency =f —f, =6
6=f-248 ... @)
9=863-f . 2
(2 -(1)=3=511-2f

2f =508
f =254 Hz

(1)

v
Also, f=(2n _l)ﬂ



Q.43

Q.44

Q.45

3¢
" first overtone (n = 2) for 2

v
f=@x2-1)x —;
4x—
4
=Y =4x20
==
=880 Hz

(3)

Here only odd harmonics are present. Hence it is a

closed pipe.

425:595:765=5:7:9

5v
Hence — =425

4

= 2 =425

=1=1m

(2)

v_3v v

20, 40, 3dpy =30

600_ﬂ _3><300_41

T Al CTooxa oM

(1)

€0=250m, D=2cm, R=1cm
nv nVv nVv

2(0+1.2r) 2(f+1.2x1) 2(+1.2)

Vv

1 =
n=L 173+12)

330
_X
2(25+1.2)

f]_:

f, = 929.77 Hz

2xV

n=2 f,=%(+12

3xVx100

N=31= 2(r+1.2)

x100

_330x100
2x26.2

x100 =1259.54Hz

)

=1889.31Hz

Q.46

Q.47

Q.48

Q.49

Q.50

Waves

(2)

No of maximas heard in one second is called beat
frequency. If two sound force of frequency f, and f,
are there, where f, and f, are close to each other,
then beat frequency = | f, —f, |.

(3)

} . |2

1% over tone 3" over tone 10" over tone
f=50+10%x25 = 50+ 250 = 300Hz
(4)

B A B
0
«~! <«

(4)
number of beats = v,— v,
% v (0.51-0.50)v
12=950 051 — 127 05x051
_ 12x0.5x0.51

=V =T o001 = 6 x51=306m/s




TOPIC WISE TEST (NEET)

Subject : Physics Topic :Electric Charges and Fields
ANSWER KEY
Q14 Q.2(2 Q.3(1) Q4(2 Q5(1) Q.6(2 Q.7(4) Q.8(2 Q94 Q.10 (1)
QU4 Q12(3 0Q13(1) Q144 Q.I5(1) Q16(1) Q173 Q.18(4) Q.19(2) Q.20(3)
Q21(4) Q22(1) Q23(1) Q24(3) Q253 Q26(3) Q27(4 Q28(4) Q29(4) Q.30(2
Q312 Q32(1) Q331 Q341 Q35RB) Q36(1) Q3712 Q38R Q39Q3 Q4014
Q414 Q42(33) Q43(1) Q444 Q45(1) Q463 Q4712 Q48(1) Q49(1) Q501
Hints and Solutions
Q1 4 Q5 (@D}
If two charged balls are joined by wire and then F, = conservative force
removed, then charge equally distributed on both. So, w, =W, =w,
S0, finally, O :% and 9, :% Q.6 (2)
S0, Foc g, 4q Q q
e — — 5 — —=P— 5
S0, Firay %x% o2 "2
F ey (Q2Q) there aretwo forceon q
If force by 4q = force by Q then net forceon q =0 and
_ Foway 1 _F a0 Q should be unlike
I:initir:ily 8 ey 8
k.4q9.9 kgQ
= 2 7 >Q=q butQ=-—
Q2 e (12)
A B c
q 2q 4q Q7 (4
& d S & d L
X < 70-x
r _k(a)(2a) k(4a)(a). . _ 3kq? . : < .
A~ o2 Zd)z 1T o2 F P =4
( 9e 70am > 16€
_ k(4q)(a) . k(4q)(a) At point P; the chargeisat resti.e. F =0
C (2d)2 d2 Fl = F2
gqu F_A h—i K(ge)(Q) — K(l66)
Fe d?’ FC_ Bc_3313 x* (70—X)2q
Q3 (I = x =30 cm from 9e or 40 cm from 16e.
kQ? Q8 (2
F=27 0 %R ) From Columb’s law
_k 3 34) | 7 kQ? force F=iql—clz
F2— F [Q 4Q\J (Q+4Q\J - 1_6 R2 (2) 47[80 R
By (1) & (2
y ( )7 @ g
- L °  4nFR®
2= 16" n
put units
Q.4 2
1nc = (no. of &) x (charge on one ") c? [ AT]2
10°C=nx16x10"C So & = 2 = 2 2
N-m? [MLT?][1?]
—n= r16x101° = 6.25 x 10° = [MHLT*AT




TOPIC WISE TEST : Physics

Q.9

Q.10

Q.1

Q.12

Q.13

(4)

1
Newton'slaw of gravitation, Foc =

1
Coulomb’slaw of electrostatics, F o 7

From conservation of charge, total charge remains
constant.

D
According the conditions of coulomb forces, both the
balls repel each other with aforce

Fe — qlqz
Ame,r
Thus, forces F,and mg areidentical on both the balls,
hence in static equilibrium 6, = 6.,
(4)
Field linesare perpendicular to conducting surface and

field inside conductor is zero.
So option (4)

©)
Inside the sphere
kQr kQx3x10?
R®  (10x10?)®
Outside the sphere

kQ
E= 20x102)2

E=

Ex(20x107?)*x3x107?
= FE= —2\3
(10x10™)

_ 100x400x 3
1000
E'=120V/m

)
Charge

area

Surface charge density ,o =
As o, =0,

X _ Q—x
4nR*  4n(3R)

=>X=Qx =10x=Q

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

= X= %: Charge on smaller one

(4)

To obtained net field 6E at centre O, the charge to be
placed at remaining sixth corner is—5q. (seefollowing
figure)

+q +q

KQz
wE= 2 _2\32
(R*+2%)
3/2
\E R ><<R2+4R2) _5\/5
"B, (R4RY)” 2R a2
©)
_KQ. - _K(2Q).
SR e
E :K(4Q3)XR: KQZ
(2R) 2R
E,>E,>E,
4)

In a hollow metalic cavity if no chage in side the
cavity = E, =0

2
k
E= R—? whereR = 2.5 mradius

©)

4 3
mg = gE m:(P-Eﬂf]



Q.21

Q.22

Q.23

Q.24

Q.25

4 3
—mr
- PSTF g

1.6x1071°

(4)
Let, net electric field is zero at point P. So at point P

E|-|E:
0 é—X—>e€ I >0
P +4q -9g

k4g k-9q
=2 " 2
X (r+x)

r+x 3

X 2
= 2r+2x =3x
= X=2r

D

kA
E, = T[cose1 -c0s6, |

Here0, =0and 0, = 53°
=36 x 10°N/C

1)
Diverging electric line of force denote non-uniform
electricfield.

©)

Electricfield at O dueto each chargeis E =

So, net electric field (E,) is

= E,q = 2JE? +E? + 2E? 0s120° + 2E

q
— B =4E=—-
TE,
3
vZ=U%+ 2as

Q.26

Q.27

Q.28

Q.29

Q.30

Electric Charges and Fields

vi= Z[qE} y
m
1 2
Now KE= 3 mv* =gy
3

Electric field inside the uniformly charged

kQ
spherevarieslinearly, E ZE.I’,(I’ < R),
while outside the sphere, it varies asinverse square

ki
of distance, E = r—?,(r 2 R) whichis correctly

represented in option (C).

4
F=Exq
. E - 2x10*x1.6x107*°
m 9.1x10™*
=3.5x10%

s:utJrlat2
2

E :1><3.5><1015><'[2
100 2

t=29x%x10°s
4)
gE

Mg

qE=mg
when polarity isreversed net downward force
=mg + Eq =2mg

':@:29

a

Path will be parabolic.

@
@ E-2P
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Q.31

Q.32

Q.33

Q.34

Q.35

kp
(b) E r

kg,q
(0 F=—73*

kg
(d) E=r—2

(2

Flux associated with the sheet
b=EA

= |E|.|A|.cos¢

=2.5x400 x 10* x cos 53°
=6x 102N m?C?

(1)

r 8_0 (x =3m)

g4\

o=
Ae r

5 C

m2

c=0.424x10
©)

-
o
o
o
o

)

Field linesof g1 passesthrough surface of hemisphere
onetime.

Field lines of g, passes through surface of hemisphere
two time so net flux due to g, is zero.

Net flux dueto gl is non zero.

©)

¢BCGF = ¢duetoq + ¢due to 3q + ¢due to 2q

_a
24,

sa
24,

d)due toq =

d)due to3q =

¢due to 2q = O

Q.36

Q.37

Q.38

Q.39

Q.40

Pecar = a + > +0= 29 -3
24e, 24e, 24g, ©6g,

D)

+r

| 5=

From Gausslaw :

EA-A _E-C

=N 2¢,

(2)
1q ><47t ~ 4nq

Flux = —=

6e, 4m 6(4nt,)
(©)

A3
Qpiramid - 280

_Q W
Quies™ 425, 8o,
©)
O, = 20 = (1-7-4+10+2-5-3+6) pc

=(19-19) u=0

Net flux =0
(4)

fgE= mv

r

gr  mv?
2mer r



Q.41

Q.42

Q.43

Q.44

=>vV= @
2ng,m

4

Inward flux is taken as negative while outward flux is
taken as positive.

= total flux =4 x 10° -8 x 10° =4 x 10*®

q.
= =-4x10°=q, = (4 x 109C
0

©)

d)total =0
d)circular + d)hemi =0

hemi == circular
=-

EA c0s180°] = — E (nR?) (- 1)

Drem = mR’E
)

Total charge inside gaussian surface A
=q,+a,+q,=(-14 + 78.85-56) uC
=8.85uC

g _ 885x10°
A 0= o 8.85x102

0
(4)
Flux through surfaceA, ¢, = E x nR? and ¢, =—E x tR?

= 1000 Nnv/C

N
A
]

> >

Flux through curved surface C= I Eds= f Edscos90°=

0
. Total flux through cylinder = ¢, + ¢, + ¢.=0

Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Electric Charges and Fields

o= [Eds=%n 90
So So
=0
Hence lines entering and coming out will be same.

(2)

Flux through any Gaussian surfaceis

PE,-dA = T

So
The point where electric field to be calculated is on
the Gaussian surface.

D

issamefor all.

4

* When thereisno net chargeresidesinside any closed
surfacethen only net eectric flux linked with the surface
is zero.

* Electric field dueto an electric dipoleis non uniform



Subject : Physics

TOPIC WISE TEST (NEET)
Topic :Electrostatics Potential and Capacitance

Q1@ Q2(1) Q3(Y

QU4 Q1220 Q.I3(Y
Q21(4) Q22(1) Q.23(1)
Q31(2 Q.32(1) Q330
Q41(4) Q42(1) Q43(3)

ANSWERKEY
Q4(4) Q53 Q64 Q713 Q812 Q9O Q1002
Q144 Q153 Q162 Q173 Q183 Q192 Q.200)
Q24(2) Q252 Q26(1) Q27(2 Q28(4) Q29(4) Q.30(3)
Q34(2) Q353 Q36(4 Q370 Q384 Q392 Q4002
Q44(1) Q452 Q46(3) Q47() Q48(3) Q49(3) Q50(3)

Hints and Solutions

Q1 B Q8
N N U =—PEcosd
v, = [EJ: Q9 @
dne,\3) 12¢, W=0gEx=8x10x10x 1072 |
Q2 () Q10 (2
W=Q(Vg—V,)
= 15=0.01(V5-V,) oC _3C
V-V, =1500V - .
Q3 (0
Ka . Kg 9x10°x3x10° . O,
— = r= = s A
r ~ "7 500 500 :
=27x2=54m 5C —4C
Ceariofiaqe <4500 _ 500 _ 250
ricfidd= — = = =
v 27x2 27 k(2C) k(-3C) k(-4C) K(5C)
=9.259(N/C) Voi— Tt T x °
V=zero, E,#0
Q.4 (4) o Zero Oi
Qs B QUL (@
Heat released = change in potential energy
e %0 _ 50 100 60
=U-U=-— -(-PB) 17 g BT g BT g BT
_PE Q12 (2
2 A
_ 10_26 x102° X 2><:|_06 - VA _VB = _EJ‘ dr = _E'[?A _?B]
= . = !
Q6 @ L i+l .
= E(r, —rA) =502 — | (-4i - 2]
y_.10 (rBr)&FLE}(uJ)
4ney 1
> =-300volt
—50=9x 107 x 220
Q13 ()
=r=09m=90cm dv
E=——0
Q7 @ ar
W, =dlV,=V]
=(2uCH (-BV)—(+10V)}
=—30pJ

r
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Q.14

Q.15

Q.16

Q.17

Q.18

0-2
2

6-5

=25V/cm

4

v _ i
dx

V=-4(2)=-8i

3
Potentid (V)=3x2+5

) o av
Intensity of the electric field = ——=—6X

dx
.. Eax=-2=6(-2)=-12Vm™*
@
Torque © = px E = pEsin®
or 4=px2x10°sin30°
4
- —4x10%c-m
P = 510 xsn30°
Dipolemoment, p=q/
-5
_P_&107 5 10°c=2mC.
l 0.02
(©)
Q-same
U'ocl
C
C=KC
C U
= —U =0
V=T Tk
&)

system can be looked upon as a combinatin of two
different dipoles

So, P, =P +P,
|3na =2qrf+qr]

_ J5qr

-
Pna

Q.19

Q.22

Q.23

Q.24

Q.25

Q.26

@
2kP
Eaxis: r_3
_ kP
Eeq_ =l
)
@
V=0 kP
E: —r—3
E
9
d
o
___ P
4ne
@
_’ -------- .—}El
T P
Position(1)
S
P
E
@
U=-P.E=-PEcos0
AtOo=m
U=—PEcosn=—PEx-1
=+PE
2
12x103Nm

Maximumtorque= t =| P x E | =PESIn0

Trex = PE
=0x2x108x102x2x10°
=12x103Nm

@

U= -P-E

=—PE cos©0

=—(10%) (10°) cos 45°
=-0.707x102J
=-7x10%"]

@

With change in shape of conductor its capacitance
changes

.. potential changes



Q.27

Q.28
Q.29

Q.30

Q.31

Q.32

Q.33

Q
V=
S

@

field just outside the conductor is

E=— SO

@
@
Q=CV
C — does not depend on Q and V
QT v
©)
Potential same at both spheresV, =V,

K _KQ, O R

1
R, R, Q. R,

surface charge density ¢ =

47R?
2 2 2
Lo QAR QR [RUR,
"o, 4R® Q, Q, (R, R, \R,
R, _20_2
"R, 10 1
@
auF  4uF

A i i B

il

4uF

2uF
: ]L

LA

4uF
C,z=2+4=6puF

@

Cand Careinparalel andinserieswith 2C.
Therefore resultant of these three will be
_(C+C)x2C _ c

T c+C+2C

Thisequivalent systemisin parallel with C.
Its equivalent capacitance=C+ C=2C

Now, 2C and 2C arein seriesand in parallel with 2C.

So0,C,,=C+2C=3C
©)

C=1pF, C=3uF
V=500V, V'=2000V

Q.34

Electrostatics Potential and Capacitance

V¢

Suppose m rows of given capacitors are connected in
parallel and each row now contains n capacitors then

Y,
potential difference across each capacitor V = Y and

. . , mC
equivalent capacitance of network C :T on

putting values.

= veY o 500:2000
n n
mC
n=4 = C'=—
n
mx1
3= = m=12
4
total capacitors=mxn=48
@
JZMLF x volt 24F
=1 l =1
— 2uF Y
A —I_ B
11
=1
2uF
2uF
o .xvoltlzluF 3
A | :
—
2uF
L
LA
20F
4uF 12uF
—| s
= C,p =5uF
-
2uF
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Q.35

Q.36

Q.37

Q.38

Q.40

Q.41

©)

(4=,
1xv, =2v, (1)
v,+v, =120 (2
FromEq (1) and (2)
v, =80volts
v, =40volts
@
IuF 2uF 3uF
| | | | [ |
A—F——1 B
A
v,+v,+v,=11lvolts  ..(1)
1v,=2v,=3v, (2
from(1) and (2)

v1+ﬁ+ﬁ =11volts
2 3

6v, +3v, +2v,
6

@

By charge conservation

Q=Q,+Q,

=11volts

4)

(Vg=V, ) x2u+(V,-V,)x3u=0
(V,—1000) x 2+ (V,—-0)x3=0
2V,_—2000 +3V_ =0

5V, =2000

U= Q—; ingiven case Cincreasesso U will decrease

2C
@

1
Area= E QV = Energy

Q.42

Q.43

Q.44

Q.45

Q.46
Q.47

@

Q 1.,
-=_-—cv
Q=32

Assume the plates to be moved in isolated manner.

C
So Q=constantand C' = >

SoU, =2y,
1ay2
W=AU=20;-U;= S CV
©
U=icv?
2

- when adielectricisinserted then CT SoUT
1)
Energy stored = Energy density x volume

= %Go EAd

2
= EEO 9 Ad
2 A,

__od
2A €,
2

potential dividesin theinverseratio of capacitance

KC C
v = VeKC | |
1 C+KC

AL
1 1+K

&)

(N

Q CV CV

Q, C,V = KC,V (- V=const.)
~Q, 100

Q, 40




Q.48

Q49

Q.50

©)
2q
60°

q q
P, = 2P.cos30°
_2Py3
2
= \/éqg
©)

100

L

10V . 10
“7 400 1= E =1A

at— o

100

10V 10
400 ;= -
w i =0 0.2A

&)
Heat produced in the resistance

1

H = Energy of the condenser = ECVZ

where, C = capacitance of the condenser
=2uF=2x10%F

V = potential difference between the plates of the
condenser =500 V

“H= %x 2x107% x (500)2

=1x10%x25x 10*
=0.25J

Electrostatics Potential and Capacitance



TOPIC WISE TEST (NEET)
Subject : Physics Topic : Current Electricity

ANSWERKEY
Ql() Q24 Q3@ Q42 Q5@ Q6@ Q7( Q8() Q91 QI10(2
Qll() Q124 QI13(2 QI14(2 QI5(3) QI16(3 QI7(2 Q184 QI9(2 Q.20(4)
Q21 (3 Q22(22 0Q23(B) Q.24(4) Q25(4) Q26(4) Q27(3 Q28(3) 0Q29(4) Q.30(3)
Q31(3) Q32(1) Q333 Q34(2 Q35(2 Q36(22) Q37(3) Q38(2) Q394 Q.40(2
Q41(2 Q422 Q43(1) Q44(2 Q45(4) Q46(4 Q4A7(2 Q48(2 Q49(3) Q.50 (4)

Hintsand Solutions

Q1 (1) Q5 (4
| Q=2x102C, ®=30, r=040m
J= — Here current is same through cross-section A
A
2n  6.28
and B T:—=T=0-209:2 x 101
areaat A<areaat B @
J.>J s
Weknow that J= cE | = 2x100 _
E,>E, 2x107*
Q.2 4 Q6 @
Y R-PL,
R =—=tan(90-10) A
| p = specific resistance depends on material of wire
1‘ Q7 (2
V B v‘va"
8
(90-9) A 4 C
|— @ == (O g6 Ji—
R=cot6
6
Q3 6
e e i :E :16
o =—=—
YV iG
Oi i :% =24
o, =—
YOG
Q4 (2 3
———AMA———
E=pJ
E (b) A A AV B
=J= E 16 24
——MWW———
1 6
Slope=
p p AVAVAVAV
As temperature increases and p also increases. © “i
Slopeat T, =Slopeat T, 4
H 1 RO
Paj P2 1 1,113
=p,<p, R, 3 4 6 4
=T,<T, &
R 4
3



TOPIC WISE TEST : Physics

Q.8

Q9

Q.10

Q.U

(3)

%z 0.50m™

Perimeter of circle=2nR=2r x1=2n
Totad R=0.5%2n =71

Resistance of upper & lower semi circle= gQ

Resistance of diameter =1 Q
All threearein parallel, hence
1 1 1

= + +1
Ry ©n/2 wn/2

RAB =
@
@ resistanceR=12Q

441

113
A B
R
3 R/9
A | A AAAS | B
R/9
R.RIZ 2R 2 8
R = 3 = —:—><12 =— Q0
AB R 9 9 3
2
2
AU = (Stress)“(volume)
2Y
50 |’ 10 x0.2
_ 107 (10*x0.2)
2x (1x10")
=25x10°J

(1)

TwowiresA and B

Q.12

Q.13

B
A %
ev T

Q.14

Q.15

. a_3
Rat|oofareaa2 1
A R,=10Q R, B
oL
R _A_1
R2 Al 3
0_1
R, 3
R,=30
R,g =10+ 30=40Q

e
E

>

<
1
Py

2l I
vV, (3J1.5R IR V, (3)

oV, =V =V
(2
6Q2 and 2Q arein parallel combination
B
30 = 6v 30 = T
D
Req = 3x3 9 “150
M=3:376
1=Y -8 _4n
R 15

Hencethe correct answer will be (2).

@

VBC = VBE + VEC
= 12=(+10) +1,x 2

3Q



£80

= L=1
So,1,=2+1=3A
Q16
30 i
h+
=gV g0
20
Current from battery
34
i....—g \ 410
210

I, :( 8 jxlA
3+8

=0.5A

Q.17  (2) Circuit can beredrawn as
Total emf =2+2=4V

62

Q.19

Q.20

Q.21

Q.22

Q.23

Q.24

Current Electricity

(2) Kirchhoff 's first law is junction rule, according
to which the algebraic sum of the currents into any
junction is zero. The junction rule is based on
conservation of electric charge. No charge can
accumulate at a junction, so the total charge entering
thejunction per unit time must equal to chargeleaving
per unit time.

Kirchhoff's second law isloop rule according to which
the algebraic sum of the potential difference in any
loop including those associated emf's and those of
resistive elements, must equal to zero.

Thislaw isbasically the law of conservation of energy.

Q)

The branch ab containing the 3 Q resistor is NOT a
part of the closed circuit, If current flowsinthisbranch
then Kirchoff’sfirst law will beviolated. So no current
flows through the 3 Q resistr.

(€)
i
M
R
Eo™ 5x4=20V
req:5><0.4:29
. geq _ 20
i= oo
R+req 2+2
@
Let theinternal resistance of cell ber, then
i= i:>15= L5 = r=0.06Q2
R+r 0.04+r
€)
.Y
"R
PD. across 2Q = 4 volt
4
| = —=2Amp.
5 P
@

Applying junction law at O
(Vo _6) + (Vo _8) + (Vo _10) _

0
4 2 4
= 2V,-16+2V -16=0
= 4V =32
= V, =8volt
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Q.25

Q.26
Q.27

Q.28

Q.29
Q.30

— Vo_8
20 2

i = zero

(4)
280 540)

AAA AMA
AAAA vy

12v

28i =-6-8 =i =-12A
54i,=—6-12 =i,=-1/3A
| =i, +t,= -5/6A.

4)

©)

L et potential of P, isOV and potential of P,isV ,. Now,
apply KCL at P,

V. P, V, v,
2Q 10
10Q
5V 22V
YT T
P,
Vo5, V% -0 Vo—(2)
2 10 14
_ 5
= VO— E
.. . 5/16
So, current through 10Q resistor is 10 =0.03toP,
toP,.
&)
E1 E2
1 1 1 T Y r
— = 1 2
r, &E,=71
eq 1 2 B —
r.1 r.2
@

©)

According to Kirchoof's first law

L+L+1,=0

Vo-10 Vo6 Vo-5
10 20 30

=0 or V, = 8 volt

Q.31

Q.32

Q.33

Q.34

Q.35

(3]

The potential difference between the point p and the
earth (E,) is15volt. therefore, the potential difference
between p and E, isalso 15 volt. As current through 5Q
resistance is 2 A, there fore potential difference
between Q and E,= 5 x 2=10V. Hencetotal potential

difference between P and Q=5 volt

@

PR R+R/2
_R
RPQ— 3
(3
AN
pA
L e
ol
A
2
Ro_p b d
R, p, |, df
11 (3)2
=—=X—=X| —
3 3 1
=1
R:R,=1:1
R,=R,=15Q
@
i=£=tan€)
d, R
0,>0,
tan 0, >tan 0,
T1<T2
@

Asvoltmeter isideal
.. No current flowsthrough 10Q.
.. Equivalent resistance in the ckt.

15x 30

_ 20+ X2
R="{15130) =302



Q.36

Q.37

Q.38

= 0_ 1A
30
l AAAA, AAAA,
200 90 602
—WW— —
1A
30Q
Current through 9Q.
| = i x1
9+6+30
| = EA
3
~P,=I"R
2
= [Ej x9=4W
3

(2)

According to joules law of heating.

2 2

Vv
Ho=~t = H=—t
R 2 R/2

©)

2
rated

Resistance of bulb = =
rated

n _ 200x200
= 100

2

V.
For given voltage, P= —2&%.

p_ 160x160
400

- =64W

@

2
R=-—
FJ

1

Ra_Ps

Rg Pa

100 4
T 25 1

Q.39

Q.40

Q.41

Q.42

Current Electricity

(4)

All the bulbs are identical, here in bulb D, current is
maximum so brightness of bulb D will be maximum.
D>C>A>B

(2)

P,=25W,V,=220V

P,=100W,V,=220V

o255
17220 44
1005,
27220 11

2
:V;:M:484X4Q
1. P 25

V2
oo Vi _220x220 0
27 P, 100
Req=484><5
Req=2420§2
402
T 2420 11

sincel >, Hence, bulb of 25 W will fuse.

(2

nR R/n
AWV A L A—
v |V
| |\
Heat, 1
Heat, n?
@
At Null point
L
X 10Q
[
[ o] [6 o) o] [© [
I
52 cm > 48 cm >
X_lO
v 1,

Here ¢, =52 + End correction
=52+1=53cm
£,=48+End correction=48 + 2=50cm

X _10
53 50
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Q.43

Q.44

Q.45

X = %3 =10.6Q2

Il
wn|o

g8 &

[N
I

wlx

(1)

_R@2+9

125

16 _R@2+9 )
9 125 -~

DI

gl «

40
S=20Q,R= ?Q

@

| = 02 _ 0.01A
9 20
Required shunt,

1,6 1.01x 20
S=7-1, 10-0.01

(4)

Resistance of the device would be largest for the case
of voltmeter.

V=i (R+ rg)

Device resstanceisR =R + r
Givenlg=1><1(T3mA

V=ig>< R =1x10°xR

R, =1000A

Maximumvaluewill correspond to voltmeter of reading

10V

= 0.02Q

Q.46

Q.47

Q.48
Q.49

Q.50

4

®
s vl

4

As voltmeter has very high resistance, therefore
resistance of circuit will increase resulting into very
small flow of current.

@
For balanced wheatstone bridge

100  200R
400 (200+R)x400

Solvingweget R=200Q

@

©)

Thebridgeisbalanced and the current in the part ADC
islargesthaninthepart ABC.Alsol,=0

4
10 30

¢ (100-/)

£ =25

30 10

£ (10071

£1=75

AL =£4'—f=50cm



Subject : Physics

TOPIC WISE TEST (NEET)

Topic : Moving Charges and Magnetism

Q12 Q202 Q3

Ql11() Q.I2(1) Q.I3(2)
Q21 (49) Q22(3) Q2303
Q31(3) Q32(4) Q33(3)
Q41(2) Q42(4) Qu43(1)

ANSWER KEY
Q43 Q5@ Q62 Q73 Q8() QI() Q.10(1)
Q14(33) Q154 Q16(1) Q174 QI82) Q.192) Q.20()
Q24(3) Q25(2) Q26() Q27(1) Q284 Q29(2) Q.30(1)
Q34 (3) Q35(1) Q36033 Q372) Q384 Q39(3) Q.40(2)
Q44(33) Q45(1) Q46(4) Q47(4) Q48(2) Q49(3) Q.50 (3)

Hints and Solutions

Q.1 2) Magnetic filed inside conductor by Ampere s circuital
B, ocr theorem
1 TN
B, * ; B—(anzjxforst
5 5 B oc x graph will be straight line.
Q. @ Outside the surface
I
B= Mol 2o - 1, I 1 _
4nR pry— ~.B o~ ~ graph will be rectangular
2n  4m
Here, 0 =2n—- — = — hyperbola
3 3
Q6 (2
Q3 (D . . :
B ocr _Hot'® 1 Mol
. 4mra 2 a 4na
By o - Q7 ()
Holi _ Holy :>‘1_1:4
Q4 ) 4R 2(Rj i
Hint: 5 due tocircular are, B = 2220 i
int: ue to circular are, B = AT R Q.8 (1) ‘ . .
B=B, +B,+B,+B, Gauss is C.G.S. unit of magnetic field.
gl o QO
1 4y T4 Magnetic field due to current carrying will at centre is
i g ITying
[FT-10]
Wy /2 . -
B, = 4n P B - HolN _ 4mx107" x6x50x100
2R 2x10
B_ﬁﬂl/z B=2nx107x25%180=50 7 x 10°°
37 4n r, =1.57x103T=1.57mT
P14 LI 1 Q.10 (1)
4n | 2r, 21 1
Current not depends on area of cross section of wire
Q.5 At any ponit 7 -1 —
YF; Sol =1,=1.=1
Ho
B= fi R
- or|x|> Q.11 0
; From Ampere’s circuital law
HolX e . L
B= for|x|>R dj =
TAR> | | , and direction is given by Right (]SB dl=pl .
hand thumb rule. Where [ .. = Current inside loop
Here,I ., =2A—-IA=1A
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= $Bdl =, ()=, _mvsing o f_sin30°_ 1
Bqg r, sin60° /3
Q.12 (1 p = (T) (v cos 0)
13 2
Q 2) e oo P1_00s30°
Use (JSB-d1= Bolenciosed p, cos60°
Net current enclosed by path a is zero Therefore a = be
Net current enclosed by path ¢ is A Q22 (3)
Net t enclosed by path d is 3 A
et clitrent ehe osed by pa %S As force is L to speed.
Net current enclosed by path bis 5 A 023 3]
2 2p2
Q14 (3 _ 9B
It will move in helical path Ke o 2m,
Maximum separation = 2R, + 2R, 2
. q
4mv VB e —
=3 m
q
E, i m
Q15 By o mg
Magnetic field due to the solenoid is along its length
— o E,
s00=0 « 4 1 1
(I)ZB.A. or Ekp —1)(4_
=200 x 15 x 104
~0.3 Wb By, =8ev
Q.16 (1) Q24 (3)
Cﬁfid? =p,31 Magentic force = | q(VxB)|=q V B sin0
Force will be maximum if © = 90°
Q17 (4) = Velocity and magnetic field are perpendicular
B = pni Q25 2]
1 As magnetic field in directed vertically downwards,
=47 x 1077 x — x1 hence according to Fleming's left hand rule. the force
0.1x10 on positive charge acts towards left and on negative
=41 x1073] charge towards right.
Hence particle P will be positive, Q will be netural and
Q.18 (2) N=200/cm,i=25 R will be negative. ,
B=m. . ni Hence the correct answer will be (2)
=m,.
.26 1
=4 x 1077 x 2(1)—0><2.5 =6.28 x 1072 Wb/m? Q M
" mv
100 R= qB > "proton =€, qa-particle = 2q =2e
Q19 (2 _ -
Q_zo (2) B= “'oni mporton =m, ma-panicle =4m
. R, m(2 1
B, _ny i, _ 100 x(/3) R_lz_[ﬁjza
B, n i 200 x i 2 4
1 Q27 (1)
B,=— x628x102 =1-0510"2Wb/m?
26 (o \J2mgAv
Q21 4 qB
T
T:27tm L a=—1t=1 r o m
Bq T, 2




Q.28

Q.29

Q.30

Q.31

Q.32

“4)

Velocity changes but speed remains constant.

(2)

For a charged particle to move in a circular path in a
magnetic field, the magnetic force on charge particle
provides the necessary centripetal force.

hence, magnetic force = centripetal force

mv?

ie, qvB=
or qvB=mre? (v=ron)

- qvB _ q(ro)B
Cmr mr

or @

gB

or o= ——
m

If n is the frequency of rotation, then

=2nn = _g__qB
@=sm=n 2 2tm

(1)
F=q(vxB)
1 > +ve

2 — neutral
3> -ve

3)
When two parallel wires are carrying current I and 21
in same direction, then magnetic field at the midpoint
is,

T r
_ Bo2L pol el

2 2 2;r

When current 21 is switched off the magnetic field due
to wire carrying current I is :

Mol
B_2nr =B

)
F=121-8j=q(VxB)
= 2%—33><B01A<

B, =4T

Q.33

Q.34

Q.35

Q.36

Q.37

Moving Charges and Magnetism

(&)

There will be no force on the

loop due to horizontal current because forces acting
on these wires will be equal and oppsite.

Futher F, <F_.F,_ is directed towards right hand side
and F, .towares left hand side (according to rigth hand
rule).

Therefore the net force acting on loop will be away
from wire.

A3)

Given, | =L =1=9m,

r=015m,i =1i,=i

F=30x10"N

Force exerted between two parallel current carrying
wires

Fa Mo iz
2n

30x107 =2x107 1 x9
0.15

2_30x0.15_45 1

2x9 18 4

i=\/I=l=0.5A
4 2

(1)
In case of electron beams; electrostatic force much
stronger than magnetic force between them.

3)
For tension = 0
mg = i/B
® B
10x10 _ix60 4 F.b i
~ 71000 100 10 lmg
:'—E—i—04157A( )
T -
)

Initially F, = mg + IaB (downwards)

When direction of current is reversed then
F,=mg - IaB (downwards)
AF = F1 - F2 = 2IaB
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Q38 (4)

M =nlA =nl(nr?) = M o« 1?
Q39 (3

FBD

When current is anti-clock wise

F =iB= 4x%x 4 = 4N(upwards)

Thus T+F, =W

T=W-4 ..(>)
For clock-wise current
FBD

LiN

=>T=W+4 ...(it)
Thus using (i) & (ii)
T —-T=8N

AT =8N

Q40 (2)

Q41 (2)
w = uB (cos 0, —cos 0,)
=2uB
=2NIAB
=2 NInR?B

Q.42
Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

4
1)
B

M
C oa” >
T = MxB =0
(3)
U=-MB
= U=-NiA‘B

= U=-12(15)(-0.008) = +1.44

)

M=iA
=1 xm (1)
=n

“)

For equilibrium,

Torque = zero

= MxB =0

= MBsinb=0

=sinf=0

=60=0and~n

two orientation exist

At stable equillibrium, potential energy is

minimum U = —5.E = —pE (at 6 = 0°)

At unstable equilibrium, potential energy is
maximum

— U= —pE=+pE
(at O =m)

“)

From result,

Magnetic moment  q

Angular momentum  2m

(2)

o=

T=NI x A X B X sin45°
1=0.27 Nm



Q.49

Q.50

(3)
Here,
For small circular coil,
Number of turns, N =10, Area,
A=1mm2=1x10"6 m?2

21
Current, I = HA

For a long solenoid,

Number of turns per meter, n = 103 per m
Current, I =2.5 A

Magnetic field due to a long solenoid on its axis is

B=pgnl, (1)
Magnetic moment of a circular coil is
M=NAI, ... (i1)

TOI'que, % = |\7| X é
7 =MBsin6 =MB (-6 = 90°(Given))

(-6 =90°(Given)) (Using (i) and (ii))

r=10><1><10_6xgx4x2x10_7x103x2.5
44 7

=1.5%x 1078 Nm

(3) Magnetic moment M = iA

M (i )AL (i)
M, Ui, \A,) Uiy )\ me?

Here, current is halved, so, i, = 2i,
and radius is double so, r, = 2r,

_ 2
LA (2 )
- M? i, )\ 2y

M, =4x2 =8 unit

Moving Charges and Magnetism



Subject : Physics

TOPIC WISE TEST (NEET)
Topic : Electromagnetic Induction

ANSWERKEY
Q.13 Q2(1 Q3(1 Q41 Q51 Q.6(1 Q.74 Q.8(3) Q99 Q.10(1)
QU((2) QI12(1) QI3 QU144 QI5(1) Q16(2 Q174 Q18(2 Q194 Q201
Q21(2) Q22(1) Q23(3) Q24(3 Q25(1) Q264 Q27(1) Q282 Q293 Q.30(1
Q31(1) Q324 Q33() Q34(1) Q3513 Q36(2 Q372 Q382 Q392 Q4012
Q4133 Q42120 Q43(1) Q44(1) Q45() Q464 Q47(1H) Q4813 Q494 Q.50
Hint amd Solutions
Q1 (3
¢ =8t2+2t+20 Q7 (4
€= g9 _ 16t+2 y
dt
€y = 16%X2+2 =32+2=34.
X
Qz (1)
Q.3 ) ¢ = BA c0s90°
V(volt) =0
628.-\--- Total magnetic flux passing through whole of the X-Y
planewill be zero,because magnetic linesfromaclosed
loop. So asmany lineswill movein-Z direction same
o) 01 02 >t will return to + Z direction from the X-Y plane.
U Q.8 3
Total changein flux = Total charge flown through the
Average value of half cycle= P Nl ] coil x resistance
T 314
1
=|=x4x 0.1] i
04 1) [2 x Resistance
=0.2 x 10 = 2 Webers
Coil X
I Q9 (4
« ¢ = BA cos 6
: = 2.0 x 0.5 x cos 60°
O) Coil Y. 1
=20x 05 x 2 =05 wb
Q5 (¥
Q10 (1)
N (1x102)
A = = both magnet i—e_Ad_*F ) oox10°
| S| repel each other. R R dt 16
- =1.25x 107 A (Anti - clockwise)
S
B yyyo = Q1L (2
| N] V=Bvx/
current will inducein loop B such that oppose change _ S
inwill A. And magnetic moment for coils can betaken = 2 10-4 %720 8 xS0
asfor bar magnet. Both magnets repel each other. =2x10-4x200x50=2x%5x 2 x10-1
=2x10x10-1 =2volt
Q6 (1)
B&?
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Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

@D
W————E

aind:vi
=03x10*%x5x%x20
=3x103v =3 mv.

(©)]
o =2n xf =60r rad/s
V =V, sinot
V =NAB®» sinot
V. = NABo

=60x 200 x 104 x 0.5% 60
=6x2x05x6n =36n1t=36%x314= 113V
(4)
| =2m v =1m/s, B = 0.5 wb/m?2
v=Bvl=2x1x0.5

=1.0volt

D
Induce emf o« Relative velocity
Somorein (a)

2
A — negatively charged

e= (VxB)dl

(4)

Motional emf induced inthe semicircular ring PQRis
equivalent to the motional emf induced intheimaginary
conductor PR.

I8, Epog = € = BVI=Bv(2r) (asl=PR=2r)
Therefore, potential difference developed across the
ringis 2rBv with R isat higher potential.

%)
The induced emf in the coil is
N@:_ d(BA) NA(dB)
dt dt dt
a:—200x(10><10'4)xw:0.2v
0.1
(4)
F=Bld=ma
Bid
a=— = v=axt
m
(4)
1
B4 37
x C——y
02\ 2

Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Bw/?/4 Bwl?/4

yo—— F———eX
2 2
\Y; +BM —BM -V, =0=v -v =0
X 4 4 y oy
2
Ve e
P_|S
24 _07
240 ~ g
| =7A

1)

EMF can be induced by moving a conductor in
magneticfield and thisiscalled motional emf. Changing
magnetic field also leadsto the changein magnetic flux
and thus emf isinduced.

(3)
R=5Q,i=0.2A,

d
V=—d—f =ixR=5x0.2=1volt

L wb
Rate of change of magnitic flow = 1volt = 1?

©)

(1)

N =Li

p= L 2 BXI07X5XI07 gy B\
N 400 .

(4)
Mutual inductanceisdefiend for systemor piar of coils.
Itisnot defiend for an individual coil.

= M,=M,
AISO ¢secondary Ipnmar
= Mutual inductance can beincreased by increasing
¢
= M can beincreased by brining the coils closer.
D
1
UL = = Li2
L=5H
For (U )Mmax, i inthecircuit will be maximum
€
i = —
max R
Yp) =—Li —E
L/Max =5 “'Max™ ~5p2



Q.28

Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

(2)
N, =300 N = 600
|,=3A,1g="?
o, =1.2x10%wb
:”'XIA:(I)B

_ s 9.0x107°

= —— =3x10°H
la 3

b =9.0x 105 Wb

©)

1 ,dE 1. . d di
o E_ Lo d o2
E=o" w2 a Y &

=2x2x4=16 Jsec.

)
In parallel

1

(a) Sdlf-induction is aproperty of emf induced dueto
own changein current

(b) Mutua-induction is property of emf induced in
primary coil if current in secondary coil is changed.
(c) S.I. unit of inductanceis Henry.

(d) S.I. unit of magnetic flux is Weber.

(4)

The number of turns N of the coil.

The area of cross-section A and length ¢ of the coil.
The permeability of the core of the coil.

D

M =05H

R,=20Q, R, =50

M.di, _
dt =VS = I:QS x IS

dip
0.5x——=0.4x5
dt

di di
Todt ' dt

D
An inductor always stores magnetic field energy in

.2
the form of magnetic field lines, E = %

©)

Q.36

Q.37
Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

Electromagnetic Induction

)
As Resistance, R is increasing, So, steady state
current is decreasing = i, current is decreasing.

L =5mH

—

16V R
Applying kirchoff’slaw

L di L di
_—_. = 16+_ :- = 1
+E at iIR=0=> dt‘ iIR=8i
1649
=i= dt | = greater than 2A.
8
2
2
di L(2-3)
Ase=-L— - 5=-——
s ot 11073
L=5x10°H=5mH
2
__Ld L.
T Tat = T (dydy)
Lz—L:—o.ZH
2/ 0.05)

= 0.2 H (only positive value)
2
Time constants :

L
A, <Ay, <
1

py] |N'_

R (Rl = Rz)

2

L, <L,

3

)

20
"5
| = 4A

U= 2LP= =x2x (4= 163
20 2 =

(1)
I =1.e"

_E _100 _
° R 100
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Q.44

Q.45

Q.46

L 100x10°

T=—=—""""—"—=1mSs
R 100

I=le'= =

)

1CVZ:ELi2

2 2

1><4><1O_6><C2 :lx 2x(2)?
2 2

=C?=2x10°=C= [ x10%
Order is10°V

1)
Current in the circuit will be zero rate of charge of
current will be maximum therefore emf induced will

be not zero.

(4)
L=40H,R=8Q

2V
time constant
L 40

R 8
t=5sec

Q.47

Q.48

Q.49

Q.50

(@)
L=1H R =3Q

Bo—| HO0000——WW—oA

10V I
V,—-3(10t+5 1M
at=0
V,-3x5-10+10-V_ =0
V,-V, =15V
©)
(4)

1
W = > LI (LesaEnergy stored)

4

1
> X 5x(10)?=2507

+10-V,_=0



Subject : Physics

TOPIC WISE TEST (NEET)

Topic : Alternating Current

ANSWER KEY
Q1B 0Q2(4) Q33 Q44 Q512 0602 0Q7(1) Q812 091 Q.10(1
QI11(3) Q.12(4) QI3() Q144 QI5(2 Q.16(4) Q.17(2) Q.18(4) Q.19 (1) Q.20(4)
Q21(1) Q22(4 Q23(2 0Q24(3 Q25(1) 0262 Q272 Q.28(1) Q293 0.30(3)
Q31(4) Q32(1) Q33() Q3@ Q3512 Q36(2) Q37(3 Q382 Q3912 Q40()
Q41(1) Q42(1) Q43(2 Q444 Q45(2) Q46(3) Q47(4 Q48(2) Q49(4) Q50(3)
Hints and solutions
_Ad_B(rr)-0 QM) o=ut
Q1) =g )
t= =——SeC
3x120% 360
Q.2 (4) (1), =2, cos % Q10(1)i=i,sin ot
T 2n = \/EI rms sin ot
=2x4xCoS = [92—}
3 3 1
=4 ) 2x3xsin(2nx50x—j
600
Q.3(3)
-3J2sinZ
L R 6
Q.4 (4) {E} = [Time] = {ﬂ = [MOLOTY] = [T ™,
- 2x—= —A
2”2
Q52 Att=0 Q.11 (3) Power factor
[=4xi-2A COS‘I’:L
T VR? + ®%L?
Q.6 (2) i =4 cos(wt + ¢) _ 30
4 J(30)% + (100)° x (400x 10°3)?
irms= EA = 2\/EA
__ 30 _30_
I 6 7/900+1600 50
-0 _ 02 _afp
Q7 (D) 'me V2 2 PR Q.12 (4) Wattless power =V | sing,
100
) V=2V
[ s 45 o
_ idt ktdt 2 100 100 p 100
8(2) ip="5—="—=—25 T dnt J1==%=A
Q8(2) 1 _[ " _[ " [ Wattless power NN sn— N
0 0 ¢ _ z
2 A2 6
(%)
= 2 —k =2.5x 103 Watt
20
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Q.13 (1) On comparing V = 200 V2sin (100t) with

V =V, sinot, we get V, =200 2V, © = 100 rad/s

_Vp _ 200V2V
rms \/E \/E

The capacitive reactance is

=i =;_6 -10*Q
oC  100x1x10

sV =200V

Xc

ac ammeter reads the rms value of current. Therefore,

the reading of the ammeter is

s = Vi =@ =20x10°A =20mA
Xec 10°Q

The average power consumed in the circuit,

P=1_V__cos¢

rms rms

In an pure capacitive circuit, the phase difference

T
between current and voltageis >

. cosp=0
. P=0
Q.14 (4

2 2
v_2R= V'R

2
7 (JRero)

V?R

R* + w’L?

Q.16 (4) I,,,s=10A; V=25V
so, Power =1, V., . COSH
= Power = 10 + 25 x cosd
= Power = 250 cosj
= Power = 250 cos
ascosp <1
= Power <250 W

Q.17 (2

Q.15(2) P=

P=

Q.18 (4) Power, P= VO—ZI(’cosg =0

Q1 VP, =V I .
5,2 10
NN
P_=5W

Q.20 (4) Sol.i =5sin (100t — %)

v =200sin (1001)
P=v__I __cosd

rms ‘rms

P=—.—cosn/2=0

J2 V2

Q.21 (1) tan¢ =(

ﬂj
R

X, = oL =(2rvl) =(2r) (50) (0.01) = Q
Also, R=10Q

- ¢ =tan(n)

E
Q.22 (4) Current | = Z

4 2 2
Where E = \/V R +(VL-VC)

and Z =

R? + (X, - X

2
c)

At resonance, X, = X,

At resonance, V|, =V,

V,

R _

R

100

1x10

3 =100 A

Voltage across inductance is V|

SV

L

Vv
QB 1=~

Q.24
Q.25

Q.26
Q.27 (2)

200 x 2 x1070

1

Vo=l xX.= —=

100

220

oC

=25 x 10" volt

1= Jox = X0y + (20
Solving
X =X, =V, =V,
Vv, =200V

3
(D

X, = o =2nfL

20 = 2r (50) L

X, = 2n[50x 2]L
X, = 40Q

z= \(x)?+R?

z=,/(40) + (30> =50 Q
Current flowing inthe coil is

_200_20

2

z

50

=4A

(D)

[from eq. (1)]



= R2.+_x_i
4
X
Z
o R
Xe
X
X L
tanp:XL_Xc: - 2;&
R 2 2

= ¢ phase difference = tan! (—)

Q.28(1) Vo= V2 +V?

V¢= [(70)* +(20)* V.= /5300
V =728V

Q.29 (3) Thereciprocal of impedance is admittance.

Q3013 V = V2 +(V, -\ )
250 = V2 +(V, -V,

250° = V2 + (300 150)

V,? = 250% - (150)°

V, = /(250 +150)(250 - 150)
=4400x100 =200V

Q.31(4) V,, =V +V2
(50)* +(50)*

-5042

100
Q32(1HR= "~ =1000

100
Z= —5 =200 Q

X2 + R2 = (200)2
22 +R? = 40000

Alternating Current

\/ 40000 -10000 1732
L= (314)? 314

= —— =055H
Q.33(1) Letthe applied voltage be V volt.
R C
—WWA——
< A e V. >
o
(0
Here, Vg=12V,V_ =5V

V= V24 V2 =/(12)? +(5)

= 144+ 25 = /169 =13V

Q344 Z-= \/RZJ{@L_%T

®

Q)f

Z A

From graph, Z decreases first,
becomes minimum and then increases.

Q.35 (2) For any L <R circuit
power =V . Irms cos ¢

L C R
’—’W—H—W"—
(~)
_/

g, Sinwt

R
and cos ¢ = ~

where R = Resistance
Z = impedance

2
and Z = \/R2+(WL—i)
wC

= Power will be maximum for cos ¢ = 1

1
=>Z=R=oL-—=0
wc

= wL=—
wce

Above condition is called resonance condition.
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Q.36 (2)

Q.37 (3
Q.33(2)

Q.39 (2)

Q.40 (2)

Q.41
Q.42

Q.43

QM@ =7 =7

Q.45

1 /L
- = = - 2
Q R‘/C or L =(QR)“C

~L=(04x2x103)2x0.1x 100 =0.064 H

1
2n\LC

voltage on capacitor ismorethan that os supply voltage
because the phase difference betweenV anV _is180°
(i.e. out of phae)

f=

f<f

‘ f>f,
Xo> X,

X, > X,

If £>f,X >X,

= inductivecircuit

= voltage leads current
If f<f = X <X,
= capacitve circuit

= current leads voltage

)
(1) For maximum average power
XL = XC
1
21(50)C
C=4x10°
Option (1)

250r =

_l=_=—:—
@N v, 5 1

\% N 8

1
V, =8x120 = 960 volt

T10t '
(2) Efficiency of transformer isgiven by
_ Outputpower E,

Inputpower  EI,
Here, P =8kW,

output —

n=90%

Q.46

Q.47

Q.48

Q.49

Q.50

., 8X100_80, o ony
90 9
©)
As losses occured in transformer are neglected
= whatever energy is given as input, same is taken
as out put.
= Input energy = output energy

= Input power = output power

4
Potential difference per turn of primary and secondary
coil are same and

= 1000 = 0.08 valt

. (4
@
4

Induced emf in primary coil

E,= do = E(40+8t) = 8volt
dt dt

Induced emf in secondary coil

E, N, E 1500
150

E, N 8

P P

= E, =80volt

©)
_®
output — 100 Pinput

900 = S
" 10

(1) 9
le=1330) " 33 A

x 3300 % |,
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Subject : Physics Topic : Ray Optics and Optical Instruments

ANSWER KEY
Q12 021 Q3(2 044 Q51 0Q6(1) 071 081B 091 0.10Q
Q11(1) 0Q12(1) Q.13(2 Q144 Q151 Q.16(3 Q.I7(1) Q.18(1) Q.19(2 Q.20(4)
Q21(3) 0Q22(3) Q233 Q244 Q252 Q26(1) Q2713 Q28(2) Q29(1) Q.30(2
Q31(2) 0Q.32(1) Q33(1) 034(2 Q3504 036(2 0Q37(1) Q38(1) Q393 Q.40(1)
Q41(1) Q42(22) Q43(4) Q44(2 Q45(1) Q46(1) Q47(3) Q48(22) Q49(2 Q.50(2)
Hintsand Solutions
QL @ Q7
When 6 =90 Givenu=-15cm, f=—10cm, O=1cm
360 360 _ 4
thenT—W— isan even number. 1+i_:_L 1_1_ l_ 1 ] 1
The number of images formed is given by v u f'v f u =10 -15
360 360
=== 1=""_1-4-1=3
"= 90 - 7,
O u -15
Q.2 @ |=—2x1=-2cm Imageisinverted
and on the same side (real) of size 2 cm.
Q8 0
veosd, Vi’ (chose jm|=3
. f
Object ™o~ vsine IMmage M=%y
. -15
Q3 ) Y7 -15-u
As pardlel rays gets converge after reflection from a _15_u=+5
mirror, hence mirror isconverging mirror. U =—20cm
Q4 4 0.9 )
As shown in the ray diagram the final reflected ray is | ~ f=_50 m=—2
parallel to the original ray.
A =vV=2u
Q5 (1) u
Height of man =180 cm 1 1 1 3 1
. Min. length of plane mirror for him to see his full viiTr T wte
Iengthimage=g=900m uz%fng—Soz—Ecm
Q6 (1 Q10 (3
u=-4f, O=6cm, | =? 2vu
R=2f =
) 1 1 1 4 V+u
By mirror formula— =—+——=>Vv=-_f
—f v —4f 3 . (+15)x(-10) ) ~150
Also = (+15)+(_10) = X( 5 \J =—-60cm
v 7Y
—:—X:>—— =1=-2cm
@) u (+6) (—4f)
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Q.1

Q.12

Q.13

Q.14

Q.15

Q.16

D

=1, Hy=H, P=1,

_!
=5

M sini=p,sinr

. (i
1xsni=pux sin| —
" (zj

. i i
= sm2><(—): x S§inx -
2 H 2

enliet o)

i
=2 COS(EJ =H

i -1f K
—=C0S | — i = 1
> (2]2I 2 cos™ (

D
)

0 isthecritical angle.

:)

0 =sin—1 (Up) = sin~1 (3/5)

or, sin 0 = 3/5.

tan0 =3/4=r/4 or r=3m.

A /

Hence, the correct answer isoption (2).

(4)
1)

. T distance
Time taken speed

and refractive index = M =

:>T:t—u:>C:“—t
C T

©)

Optical fibers are based on total internal reflection.

L,
\%
c
v

=V =

c
u

Q.17

Q.18

Q.19

Q.20

Q.21

Q.22

@)

Ho M1 _Ho~Hh

v u R

1 4 zﬂ I
v 3x15 10 vV 4 30

= Vv =18cm

D
Rainbow is formed due to dispersion of light where
all component clours got splitted into 7 colours.

)
Velocity of light in medium

3cm  3x10°m

Ved = = ~—=15m/s

0.2ns 0.2x10”°s
Refractive index of medium
_Vy, _3x108 _5

Ve 1.5
1 . 1 1
= TN - sinC=====30°

As H sinC . L2

Condition of TIRisangleof incidencei must be greater
than critical angle. Henceray will suffer TIR in case of
(B) (i = 40° > 30°) only.

(4)
T.I.Rcanoccur fromAtoBi.e p, > pu,,
BtoCi.e p,>p,

By > Hg > He
1 1 1
- > — > —
sinC, sinC, sinC,
sinC,<sinC,<sinC,
C,<C,<C,
©)
i=e
-— -_— A -— o
r,=r,= B =30
by Snell'slaw
V3
1xsini=/3x>="2"
2 2
i =60
(©)
5, =2i—-A

=2x38-40=36°



Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

©)

A=r +1,
50=0°+r,
r,=5°
uxsinr,=1xsni,
15x5°=i,
i,=75°
@

_3 _4
a“g_E a“w_3

alby 3. 3_9

WeT 274 8

] (3/2_1)—1><§—
"rat'o_—(9/8—1) 51
)]
A =30°
i =60°
5 =30°
d=i+e-A
30°=60° + e —30°
e=0

0
A —r,=30°=1.sin60° = p sin 30°

143
M
n=43

5=30°=i+e-A
60 + e—30 =30
e=0

(©)
Angle of prism, A = 60°
Angle of minimum deviation, 8, = 40°

A+35,  60°-+40°

Angleof incidence, | =

2 2
=50
2
sin6 = /3 sin6/2
00 0
25|n2c032—\/§sm2

Q.29

Q.30

Q.31

Q.32

Ray Optics and Optical Instruments

fromsnell ‘slaw 1 sini = p sin A small angle

i = UA ~
i B nA [M & n]
2
SN(A+3,) sin(60°+46°)

2 2

Y 4 Aj N .(eooj
san| — Sn
2 2

4
Sns$ 598_) ¢
sn30° 1 5
2
2
| 15
o o

i —
60cm \1l2cm /

for | refracting surface
15 1 (15-)

v -60 12
solving, we get
v=60cm
.. for Il refracting surface
v=+(60-24)=+36cm
1 15 (1-15)
v 36 -12

Solving, we get
v=12cm

. distance from the centreis 12 + 12 = 24 cm

D)
15_ 1 _(15-1) _

1
V -15 30 60
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15 1 Q.38 (1
vV 20 1 1
V =—30cm == 1)(R—‘R—]
1 2
Q33 (1) 20cm (| 30cm
=(@1.5-) 2—0—5
(1.5318 —1.5140)
® = =0.034
ce (1.5170-1) ( j(g zj 1 120
=\ 5| =+ =— = f= cm
(1.6852 —1.6934) 2)\ €0 f 120
Opg = =0.064
(1.6499 - 1)
Q39 (3
Q34 (2
m2:1 u1:1.5 R=-5cm Q40 (1)
u=-3 1 1 1
—=(M 1) —— N—
1 15 1-15 f R, R,
———F7=——"=>v=-25cm
v =3 -5 For double convex lens, R, =R, R, =—R
1 1 1
So==(15-1)| =+—=
Q3B (@ il )[R Rj
Poc(sl-lg_l)
or E:O.sz
i_(LHg_l) 5
P, (yug-1 or R=5cm
e Q41 (1)
3
_la 7)1 Q42 (2
" 3_p 8
(3-1 u
v=——
PL:__ . . .
8 Astheimageisvirtual.
Intensity decreases continuously.
Q36 (2
1 k
§, g -D=05k=7 Q43 (4
Here, u=-10
EARCHEC N e
T U A R A 111
f v u
P
=4, Py =2 _ l__}
W P—lOO[V U (inD)
1 1
Q¥ ) - 100 [_+_}
LensMaker'sformula 10
E:( - ) 11 _100><3
f R, R,
P=+15D
where, R, =0,R; =0.3m ¥
1 (5 j(l 1} 1 2 1 Q44 (2
RO | e N [ SO
f 3 o3 = f 3703 1_ 0 g 1
or f=045m F= WD R R, ) Letn= S (len)




Q.45

Q.46

Q.47

Indré%=(u—3k““m

In water

1 [
;=[E;—]k (D)

s
0) f M-Dp, (2 )3

Dividem = 50 = (M—Hy) (3_4)
2 3

_, F_23_
20 9-8

=4 =1=80

olrlwiN

1)

Power and focal length of lenswill change thusimage
position will change but intensity will remain
unchanged since size of aperture doesn't change.

)

for eye-piece i - i = i
-25 u, 10

U,=-71cm

so length of the tube

L= o] + Ju|

L=20+71=27.1 cm

3)

Both thelensforms magnified image and magnification

is the purpose of microscope. First image isreal and
inverted. Second imageisvirtual and erect.

Q.48

Q.49

Q.50

Ray Optics and Optical Instruments

(2)
The eyeisleast strained, the final image is formed at
infinite.

L=v,+f,

7=v,+5

v,=2cm

For objective

_foxvy  05x2 2

= —=cm
fo-v, 05-2 3

Ho

(2)

By compound microscope for image formed atleast

L D
distance of vision, m= ¢ - 1+f—
0 e

(where, length of tube L = 30 cm, foca length of
objectivelensf,=1cm, focal length of eye-piecef =
6.cm, D =25 cm)

30[1+g§j
=7 6 =30
=5x31=155cm = 150

(6+25)
WAt
6

(2)

fo=75cm, fe=5cm
—f_O—E—15
m= . Y
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TOPIC WISE TEST (NEET)

Topic : Wave Optics

ANSWER KEY
Q.1(1) Q.2(1) Q.3(2) Q.4(1) Q.5(4) Q.6(4) Q.7(3) Q.8(4) Q.9(4) Q.10 (4)
Q11(1) 0Q12(1) Q.13(4) Q1473 Q.15 Q.16(1) 0Q.I7(2 Q18(3) Q.19(3) Q.20(4)
Q21(4) Q22(1) Q23(1) Q24(2) Q25(1) Q26(4) Q273 Q283 Q.29(3) 0Q.30(3)
Q31(4) Q323 03312 03473 035(1) 03612 0373 Q383 03912 Q.40
Q41(2) Q42(22) Q43(1) Q44(4) Q45(1) Q46(4) Q47(1) Q48(4) Q493 Q.50(1)
Hints and Solutions

5D 1 A,D

Q.1(1) d :(4§)T ¢:%xk:2n
9

5x 44= 1, . 1 =41 cos? [27:]:4|0cos2(n):4|0:K...(i)

A, =440nm When path differenceis % , then
Q2 (M | L L

Cc=vA = vA = constant A4 2

1 AD
=ve— p=-=Ber -~ 1=41gcos2 [B:mozg [Using (i)]
Since v becomes double
. . AD Bd
So A becomes half Q.8 (4) Fringe width, B:T’D:T
B
Thusf'= = 4x103 % 0.1x10°3
2 A : _

Qs @ N 4x107 m

Constructiveinterference occurs when the path differ-

ence (S,P—S,P) isan integral multiple of 1.
or SP-SP=n
wheren=0, 1, 2, 3,......

Q4 (D)

Q5(4)
Q.6(4) ni,=nj, nx 7800 = (n + 4) x 5200

nNx3=(N+4)x2
takingn=38

then(n+4) =8+4=12

& 8x3=(8+4) x 2 satified.

Q.7 (3) Intensity at any points on the screenis

I=4locoszg

where | isthe intensity of either wave and ¢ isthe
phase difference between two waves.

2
Phase difference, ¢ = T” x Path difference

When path differenceis A, then

Q.9 (4) At B distance from central maxima, first mxaima lies

= at distance % ------- first maxima

first minima lies p/2 T —first minima
------- central maxima

= intensity is zero

AD _ B, A,Dydy
1008 p="D = P 72Dk
Q10(4) d By  MDyd;

= B,=25x10"m

AD
Q.11 (4) B= o

M2D) _ 4D _

P="012 =%,

Q.12 (1)

4p
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Q.1I3(4 B, =B,

AD
Q.14 (3) Position of first maxima= o
. . - (2n-1)1D
Position of fifthminima = ————
2d
9D
=24 (=9
oD AD »
ion= —————=7x10
= separation d r x
-2
T 2007 _ 7,102
2 15x10
A =600 nm
Q.15(3)
16(1) (n-JtD 5D
Q d d
t= M = 50’000 A
@5-1
172 Shift _ Path difference
QI7(2) 5 ;
t(u—2D
snift = (=00 - )

_ 25x10°(1.5-1)x100
B 0.5x1073
=25x10"m=25cm

d
Q.18 (3) l 5;‘
«—0D

Extra path taken due to slab = (u — 1)t
S, > S, (geometrally)
= s&nd = (un- 1t

dy _ D(n-1)t
D d

(shift towards dlit which is covered)

(u—l)t:> y=

Q.19 (3)

-t
PO VT

n
According to question

n=7 u =1.6,t=7x10"° meter
Fromegs. (1) and (2), A = 6x107" meter

Q.20 (4) The positions of all fringes are shifted up by same
distance. So no changein fringe width.

. (4

Q.21 (4) Position of 8t bright fringe in medium,
8. D

X = Tm Position of 5t dark fringein air,

[5 - 1] Xy D
, 2
d
,  4.5),D

XS
d

Givenx = x’

8\r..D 3 4.5)1,,D

- d

> Qo

a8 48
Hm=j3 45

m

Q.22 (1) t(u - 1) = nx
o 4x6x1077
p-1 0.5
t=4.8um

~ (D

t

-1t
Q.23 (1) Number of fringes= %

Q.24 (2) Asthethin glassplateisintroduced in the path of light
S,, therefore, fringe pattern is shifted | aterally towards
S,

Q.25 (1) Changein optical path diff Ax = (u— 1)t

) 21
Phase diff Ap = N AX



_L ><04X5><10‘6—&
~ 600x10°° ' -3

Ad 10n ly
| s = 1o 008 5 | =1cos?| 3~ :>Ir$:z

Q.26 (4) For central fringe
Ax =0

total
d
dsing + (p—l)t+y%:0
Value of y dependson
0&t

Q.27 (3) Letintensity of light coming from each dlit of acoherent
source is .
Asfirst dit has width 4 times the width of the second
dit, so

l,=4land |, =]

o _ ()0 (VAT

. _9
I (- i2) (Va T
AD
Q.28 (3) B:T
._+D
b= d
Br_A _p_1
B A A n
ﬁ'=E= 0.6mm — 0.4mm
0 15

Q.29(3) [, =1,+1,+2Ijl, coss for centra maxima.

Lo =lo+ L, +2[x 1=41,

Q.30(3) Fringewidth g oc A. Therefore, A and hence 3 decreases
1.5timeswhen immersed in liquid.

Q.31(4) Only transverse waves undergo polarisation. As sound
waves are longitudinal in nature, so they can’t be

polarised
nAD
Q3213 ¥y= a
16x102 = 2X+x2_
0.14x10
) = 5600A

Q.33(2) (a) Interferenceis observed only for coherent source.
(b) Brewster's law is 4 = tand, where | = refractive

Wave Optics

index and 0, isangle of polarisation

(c) Intensity of light after polarisationisgiven by Malus
law, | =1 cos’0

where | isincident intensity

| istransmitted intensity

0 is angle between transmission axis and plane of

polarizer
Rarer "
90° r
(@) -
Denser o, Hq
H,SNO_ = | ,sin90
My 1 1

i qu_r:sinac ~snC

i i olarized light
Q-34 (3) Unpolarized polarized p g
e —_— e
| —— — ) ——> |,/2 cos’)

Polarizer 1 Polarizer 2

From Malus law

I
| =-2cos’
5 C0S"¢

where ¢ is the angle between transmission axis

Q.35(1)

Q.36 (2) Water isapolar molecule.
When light ray passes through water droplet, it gets
partially polarised.

Q.37 (3) Asn30° =4
A=2)

Q.38(3) I =1,cos6

I
Intensity of polarized light = EO
.. Intensity of untransmitted light

_ I _Io
T2

Q.39 (2) At the polarising angle, the reflected ray is fully
polarised whilethetransmitted ray is partially polarised.
In fact amethod to produce plane polarised light is by

reflection at the polarising angle.
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Q.40 (1) Assertion — Correct
Reason — InYDSE no. of sources= 2
In differeaction from single dlit there may be o sources
so thisis correct reason

Q41(2) | =IE°cosze

= 3—220052 30°

=12W/m?
Q.42 (2)

AD
Q43(1) p="5 =P

since A — less
So, B —less
Q.44 (4)

Intensity

(@) /2 b 3n/2  2n All of rotation

Q.45 (1)

100% pol arised

Rarer, 1, Reflected ray
Q.46 (4) %
Denser, 4 4
Refracted ray
Partidly polarised

If angle of incidence = ep =

u
then, uzu—dztanﬁp

r

Q.47 (1) = tani,

4
~ tan53° =
3 3

2D g
Q48 (4) ——=2x107

_ 2x107°%x1x1073 _E
2x6x1077 3

Q.49 (3)

Q.50 (1) dsin6 =2
= d=2
=12um

angle of polarisation
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TOPIC WISE TEST (NEET)

Topic : Dual Nature of Matter and Radiation

ANSWER KEY
Q.1(2 Q.24 Q.34 Q4(1 Q5@ Q63 Q.7(2 Q.8(1 Q.9(3 Q.10(3)
Q11(1) Q1213 Q.13(2 0Q.14(1) Q1512 Q.16(1) Q.17 () 0Q.18(3) Q.19(3) Q.20(4)
Q21(3) 0Q22(1) Q23(1) Q24(1) Q253 Q262 0Q27(1) Q28(1) Q292 Q.30
Q31(1) 0Q32(3) Q334 03473 Q3504 0Q36(1) 0374 Q38(2 0Q.39(1) Q.40(4)
Q41(2) Q42(1) Q.43 Q.44 (1) Q.45(2) Q.46 (4) Q.47(1) Q48(4) Q.49(2 Q.50(1)
Hints and Solutions
Q.1 (2) From Einstein’s photoel ectric equation the maximum vV, >2V,.

kinetic energy of photoelectrons emitted from metal
surfaceisE, and W iswork function, then
E.,=hv-W

If v, isthreshold frequency, then

W =hv,

) E. =hv—hv,=h(v-v,)

From the above equation, it is clear that maximum
kinetic energy of electronwill increasesalmost linearly
with increase in the frequency of theincident light.

hc
Q.2 (4) Energy of one photon = 0

Total energy = 3-2 x 103 W
tota energy
energy of onephoton

= No. of photons =

_32x10° _ 32x10°x621

- (hc) ~ 1240x16x10*
A

=0-01 x 10% = 10 photons

Q.3 (4) The photon may absorb in matter then new photon may
created by photon number may change.
12400

=2.3eV
A

Q4() *=,00R

Q.5(4)

Q.6 (3) If energy of photon is doubled then K.E.  of e will
become more then doubl ed.

Q.7 (2) Emission of photo electron isindependent of external
factor. It depends only on the nature of the material
and wavelength of incident light

Q.8 (1) According to Einstein’squantum theory, light propagates
in the form of bundles (packet or quanta) of energy,
each bundleiscalled aphoton. The photoel ectric effect
represents that light has a particle nature.

Q.9 (3) From Einstein photo electric equation

hv, =eV, + ¢,
if frequency isdoubled,
h.2v, =eV,+ ¢,

= eV,=2(eV, +¢,)

Q.10 (3) Stopping potential depends on the K.E. of emitted
electron. The K.E. of emitted electron depends on the
frequency of the photon, not on the intensity of the
photon.

Q.11 (1) Energy of photon
hc

EzT

_ 6.6x107**x3x10°
~ 5000x107%°
=3.96x 1019

_ 3.96x107"

~ 1.6x107%°
=2475¢eV ~2.5¢eV

Q.12(3) P= %

NP 2407 s
t E ~ 248x1.6x10®

=5x 10

Q.13(2)

Q.14 (1) The number of photoel ectrons emitted depends on the
number of photonincident per seci.e., ontheintensity
of incident radiation.

Q.15 (2) R is not correct explanation of A because R is not
considering when energy of incident radiation is less
than work function of metal, then also kinetic energy
of photoelectronsis zero.

Q.16 (1)

Q.17 (3) Satement —1I photon should have suitable energy for
photo electric effect.
Satement — 1 one photon one e ectron energy transfer.
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Q.18(3)
Current doesn't depends on frequency of incident light.
Q.19 (3) use, hv = ¢ +E,

Q.20 (4)
Q.21 (3) Work function = the minimum energy for the electrons
to come out from metal surface.

Q.22 (1)

Q.23 (1) Let ¢, =4eV, then ¢, = 2eV
(E — ¢) represent kinetic energy of most energetic
electron.

E-¢,=2(E—-¢,)
=E=6¢eV

Q.24 (1)eV, = hv — = 4eV —2eV

0

Q.25(3) eV =hv —hy,
evV.=h(v-v,)
=h[5.2x 10%—2 x 10%]

vV = E><3.2><1014
s e

_ 6.6x10* x2x10"

10—19
=1.32 volt

Q.26 (2 KE,_ =hv—¢

1
KE,= Emvl2 =1-05=05eV

1
KE,= 5 mv,2=25-05=2eV

v 05 1
TV 24

2
el

v, 2

Q.27 (1) Saturation current is proportiona to intensity while
stopping potential increaseswith increasein frequency.
Hence,

v, =¥ whilke Iz < Iy

Q.28 (1) f,=2.14eV

% =2.74x1.6x10™"

_ 6.63x10* x3x10°
2.74x1.6x107%°
A =454 x 107 = 454 nm

Q29(QE=W,+K__
=hf=W, +K,
and2hf =W_+K_ =2W +K, ... (i)

W, 1
W, 2

Dividing equation (i) by (ii)
1 WK, K, 1

2 2W, +K,

K, 2

nE Pt
Q.30(3) P:T =E= P

_5x10°, 5x10° = 1 a
T 8x10°° 8x10® 1.6x107°
E=39¢eV
(KEE) ,=E-¢
$=39-2

Q.31 (1) Thework function hasno effect on current so long as
hv > W _. The photoelectric current is proportional to
the intensity of light. Since there is no change in the
intensity of light, therefore |, =1.,.

hc
Q32(3) 5 =¢

hc  6.6x10™ x3x10° _ 310
T axiexi0® oo

= 7\‘max:E
_ he
Q.33 (4) Case (i) N =¢+E

hc

hc
Solving , ¢ = work fuction = N

hc
Case (ii) o ¢ +4E

Q.34 (3) Energy of incident photon = hv
Minimum energy required =W
or work function=W
MaximumK.E. = hv - W
So, K.E.<KE__
= K.E.<(hv-W)

Q35(4) V,>V,=f,>f =1, <),

Q.36 (1) De— broglie wavelength ,

h 1

A=—""" => Ao —

mu m
Mdectron << M proton deutron <M apha



Q.37 (4)
h

A==

L
» Or

k. 1
= e, L 2~ Thecurve (4) is correct.

Q.38(2) A yﬁ

I
= g =

> |.?’

N

/127 +273
927 +273

> |.?)

Q.39 (1)
12.27
Q.40 (4) Given Men =1 =EA

12400
E, =—=——.15=1.24KeV
Pr12.27

Q.41 (2) Bohr postulated that the angular momentum of the
electron momentum of the electron is conserved and

L
2

Q.42 (1) Thewavelength associated with aparticle of chargeq,
mass m and accel erated through a potential difference

V isgiven by
_h
\/2mgV
h2
o 2mag)’
h2
for proton Zmpqpxz
: h?*
For a-particle: V'= 2 2
maqqx
V' mp g 1 1 1
X—=—X—=—
V m, q, 4 2 8
(- m,=4p andq, = 2q,)
ThusV' V/8
43 (4 E L == (%T
QA X J_ E E \1
E'——E = 4E
57025 "
The energy should be added to decrease wavelength =
E-E=3E

Dual Nature of Matter and Radiation

1 A, T
A il _1 _2
Q.44 (1) Mraarn 77
x (273+ 927) 1200 5 A
(273+27) N3oo “=h=73
A52)E=—
Q.45(2) X
Also P = —
A
Q.46 (4)
Q.47 (1) de Brogliewavelength, A =h/p=h/,/(2mK)
h
J— ; where K = kinetic energy of particle
Ao Ky
A K, J’
h
A8\ =~
Q.48 (4) D
if p=same

then A, = same

Q.49 (2)
Mye | The
m, T,

e
o

2 27+273

\/4 127+ 273 \/4><400_ 8
2x300 V3

Q.50 (1) Power = Total energy emitted per second

_ (No.of ) _(Energy of
Total energy = photons )~ | one photons

)
= P= A
t

Nx(6-6x10)x(3x10°)
5000x107%° x 1
= N =1-5151 x 10% photons per second

= 60=
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Topic : Atoms

ONRE)) Q2(1) Q3(2 Q4(2

QU4 Q1220 QI3@ Q.14())
Q212 Q2213 Q234 Q24(2
Q31(2 0Q.32() Q331@) 0Q.34(2
Q41(4) Q42(4 Q434 Q442

ANSWERKEY
Q.54 Q6(1) Q7@ Q8@ Q94 Q1002
Q15(4) Q16(4 QI7(3) Q182 Q.I9() Q.20(4)
Q25(4) Q26(3 Q27(1) 0Q28(4 Q29(1) Q.30(3
Q35(4) Q.36(1) Q37(3 Q382 Q39(1) Q40(1)
Q45(1) Q46(3) Q47(1) Q48(3 Q494) Q.50(4)

Hintsand Solutions

Q.1(3) Energy of H-likeatoms,
_ Z’Rhc _ Z?x13.6eV

n— n2 - n2

For ground state

n=1

E,=—-54.4¢V (given)

Z*x13.6
(1*

. —544eV= eV

= 72=4
or Z=2
Z =2isfor helium.

Q2(1)
Q3@E= "2t

for first excited state of aHe* ion.
Z=2,n=2

-13-6x 2°
—~ E= TX

=-13-6eV

-13.67°
Q.4(2 E= =

E=-13.6 x(2)?
=-b544¢eV
K.E.,.=70-544
=15.6¢eV

Q. 5(4) When electron jump from lower to higher energy level,
energy absorbed so statement-1 incorrect.
When electron jump from higher to lower energy level,

energy of emitted photon
E=E,-E,

hf=E,-E, =>f :%
So statement-11 is correct.

Q.G(l) mvr =n_h=D
2t W

h
- Tl = de-Brogliewavelength = 6.64 A

@

Q.7(4) Potential energy = 2 x total energy
=2(-15ev=-3.0eV

Q.8(4) for emissionof e
hv > ¢
here$ > hv
So no. emission of e~

Q.9 (4) E,isenergy when photoelectric effect is possible
nown=3ton=2

11
2]
5

E,=0.14E [E=13.6]
option(1l) n=2ton=1

—Ex§—075ev
= 170

E'>E, P, possible
option(2)n=3ton=1

E' :13.6[1—E}
9

8 8
-136|—| = =
M Exg

E'>E, P, possible
option (3)

e-136 % |
4 25
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_ {E}
=136| 109

=Ex0.21
E'>E,
option (4)

E'= 13.6[} —i}
9 16

=E !
9x16

=E[0.04]
E'<E, so P not possible.

13.6

Q.10(2 E, =———=-151eV

Q.11(4)

Q.12(2)PE=2TE
PE=2(-54.4)eV
=-108.8eV

Q.13 (4) r oc 1?2

Q.14(1)

Q.15 (4) Theory Based.

Q.16(4)

Q.17(3)

nh

Q.18 (2) Angular momentum = o

Angular momentum difference between two successive

h

orbits of hydrogen atom = o

hc
Q.19(2) AE=

— i E=o ()

i
+
w| s
|
|

>
o

w|m
37

U

>
N
1l
|oo
>
o
>
1l

>)|H>)
11
=
11
Wl m

N

=

| e
|

1 2
Q.20 (4) Assertion : XZR(Z) {

1 1
- RcZ|=-=
Yo {nf ni}
v,=RcZ7?
11
v,=RcZ* | -——
1 4
v,= —~RcZ?
1
v3=ZRcz2
V=V, =V, )
Reason : for lyman series
n=1n,=23..

1 1
v=Rc 17—?

Q.21 (2) The energy of electron in nt" Bohr orbit
136

=— n2

Energy absorbed by electron in transition from
n=1->n=2

13.6 [ 13.6)
W E=——"p — |-

22

13.6

13.6

=-34+13.6
=10.2eV

Q2 (3
Five structure of the spectrum of hydrogen atoms we
must consider spin angular momentum.

Q.23(4) (n+1)%a,—n%a,=(n—1)%,
N+2n+1-n?=(n-1)>2
2n+1=n2-2n+1
4n=n?
n=4

1 1
Q.24 (2) Energy of hydrogen atom = 13.6 (?_Fj

7
eV =136 x m eV

=.66 eV



The ionisation potential of hydrogen

=13.6¢eV
E, o« Z?
L Z?%= % =100, Z=10
" o066 T T
Q25 @
Q.26(3)AsU=2E,K=-E
13.
Also, E=— Py €V Hence, Kand U change as four
fold each.
Q.27(1
1 1 1
~=RZ}| 5 - i2'?(1)2[%—12}
A n> n 6561 22 3

1 201 1
—=R(2 -

Thereforel =1215A
Q.28 (4) Number of spectral lines aobtained due to transition of
an electron fromnt"line.
_n(n=-1
2

N

. (n=-2
Inthefirstcase, N=6 .. 6=n 2 —=n=4

(n-9
Inthesecondcase, N=3 .. 3=nT =n=3

Velocity of an electron in hydrogen atomin n orbit is

__2ne’ 1 .va_3
" 4n80nh’vnocﬁ v, 4

Q.29(1)

=4 136y,

n=4
* 16
I"l_?’_giev

9
*v n=2 —%Gev

Q.30(3)

\A A N=1 _.sd0

The maximum wavelength emitted here corresponds
tothetransition n =4 — n= 3 (Paschen series 1% line)

Q.31 (2) Initial momentum of surface

_E
pi_ c

where c = velocity of light (constant). Since, the surface
is perfectly reflecting so, the same momentum will be
reflected completely

Fina momentum

E
p, = E (negative value)

Atoms

", Changein momentum
E 2E

E
Ap: pf_ i:____:_—
C C Cc

Thus, momentum transferred to the surfaceis

2E
Ap=I|Ap|= Y

Q.32 (1) Wavelengthsin Balmer seriesfor hydrogen aregiven
by

The second lineis Balmer series correspondsto n =4

1 1 1 3R 16
AR T

Aoy 4 16 3R
Thewavelength of thefirst line (n=2) in Lyman series
is

A 2 4) 4

4
" IR

M_4 R_1

A, 4R 16 4
or A= 3 = 486.4 =121.6nm

4 4
Q.33(4)
1 R{ 1 1 }
-~ R T2 % | .Forfirst wavelength,
i n’, n oth, 1,
=2,n,=3

= A, = 6563 For first wavelength, N,
2,n,=4=> ), =4861A

Q34
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Lr2-l
A ny ng
Forlowest ‘A’,n=4ton=3

2

Q35  (HTE=-136-;

Q36 (1) E1_>oo = E1—>2 + E2—>oc

hf, = hf+ hf
f =f,+f,
fl_fzz fa

Q.37 (3) Energy gap is maximum between
n=2ton=1

Q.38(2) —3eV to—7eV isnot possible.

Q.39(1)

eq(1)/eq.(2)
»_8,16_128

X
A9 3 27

128,
27

Q.40 (1) According to Bohr’s second postul ate

Angul ¢ L=mn
ngular moment, L=——

Angular momentum is also called a moment of

momentum.
For second orbit, n=2
L_2h_h
2n w
kze?
r

1
QAL TE.= Smv?

Q.42(4)

_hc 12400

L 6200
HenceD transition.

2eV

Q.43(4)

Q44(2)

nh h
Q45(1) Asmvr= —— and A = —

27 mv
n h

> IM=— — =2nir=nA
2T mv

forn=1;\=2nr

Q.46(3)n-1=5
n=6

n(n-1) 6x5 _

No. of briught lines= > >

Q47(2)
Q.48 (3) H-spectrum

Q.49 .(4) Theradius of Bohr orbit, r oc n?

2
r.1 Iﬁ'l
r, \n,

n 2
= r,=n (n—ij ..(@

Given:r, = 0.5A, n, =1,n,=4putting given valuesin

ed. (1)

4 2
© 1,=05| 7

= r2=0.5>< 16
. 1,=8A

Q.50 Becausemost of the electronsgoes undeflected

15
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Topic : Nuclei

ANSWERKEY
Q1@ Q.2(2 Q.3(3) Q4(2 Q5() Q6() Q74 Q.8(2 Q.9(3 Q.10(3)
Q.11(3) Q12(4) Q13(1) Q142 Q151 QI16(4H QI17() Q.A8(4 QI9(4 Q.20(2
Q214 Q2214 Q234 Q2473 Q252 Q264 Q273 Q282 Q290 Q.30(2
Q311 Q3212 Q3312 Q3@ 03512 Q36(3 Q3712 Q383 Q394 Q.40(2
Q41(1) Q424 Q43(1) Q444 Q4512 Q46(4) Q4712 Q48(3) Q49139 Q.50(4)
Hintsand Solutions
Q.1(1)
4
. Rl 4\3
Q.2(2) Nuclear density isindependent of mass number. = R 8 3
2
Q.3(3) Gammaraysare packetsof energy. They carry no charge 3
and no mass. Therefore, in gammaray emission, there (&] \ ( ﬂ]
isno change in proton number and neutron number. R, ®
=pxA°
Q4 (2 ZMg+; He—— 1 Si+5n p_1
According to mass number conservation, we get p, 1
24+4=x+1
o p- a v
orx=27. Q10 (3 A—>A SA,SA,SA,
Q5 WAL I0A,
Paey " a2, 72
Q6 (1), XM >, Yy + B’+V - A, AL 6 A,
Here,n—pte+y
.. no of neutrons decreases QU (3
& no.of protons increases o .
Q12 & A radioactive nucleus decays only if the
Q.7 (4) When an o -particle is emitted, mass number of resulting nucleus has higher specific energy.
nuclide X is reduced to 4, and its charge number is By >E
reduced to 2, But when a 3 -particleis emitted, mass
number of remains the same and its charge number is Qs ()
increased by 1. Hence, theresulting nuclide hasalomic 222
BE=—F"= 1.11
massA —4 and atomic number Z — 1. 2
N N 28.3
Q8 (@  Nuclear density isindependent of mass number. BE =— = 7.08
Q.9(3) Radiusof nucleusisgiven by R=(1.3x10")AY*m, where 4
A ismass number. 492
So, we can say that radius of nucleus is directly BE.,=—_ = 8.78 = maximum
proportional to A2, 56
e 1786
1 -_—_— =
Roc A2 BE,= 235 7.6
R, (A, 5 > Fe ismost stable asit has maximum binding energy
R, (A, per nucleon.
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Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

@

(1) Energy of eachy- ray photon = E = mc?=0.0016 x
931.5MeV =1.5MeV

)
P+P+e— Q
2E,+e—E,

@

For A massnumber = 34

Total bindingenergy = 1.2 x 34 =40.8 MeV
For B mass number = 26

total binding energy = 1.8 x 26 = 46.8 MeV
Differenceof BE=6MeV

@

r=r (A"

r increase with increasing A mass number So, r,<r,
asmass humber of A issmaller

E,, decreasewithincreasing A for A > 56, *Fe has
highest E value.

0, E,, for nucleuswithA = 125

EbnA>Ean

@

M(;0*) =M(N®) + Im,
binding energy of last proton
=M (N®) +m_ - M (,0%)
=15.00011+ 1.00783- 15399492
=0.01302amu=12.13MeV

2

In order to compare the stability of the nuclei of
different atoms we determine the binding energy per
nucleon. Higher the binding energy per nucleon. More
stable is the nucleus. A graph between energy per
nucleon and the mass number of nuclei is called the
binding energy curve. It givesthefollowinginformation
that of two or morevery light nuclei (nucleusof heavy

hydrogen ;HZ?*fuseintoarelatively heavier nucleus

( 2He*), then binding energy will increase showing
that heliumisstable.

3 EA
= (PP !
= i e T :
, o | Jl‘F & .
8 '{/'&1_‘“‘“_ 2
£ Wﬁ_e »
5 6 b=
= 137y
I1*'Li
5 |
o 2 Bl !
(=R e S S SV S S
= 0: : :
m 40 80 120 160 20C

Mass number

Q.21 (4)

Q.22

Q.23

Q.24

Q.25

Q.26

Average BE/nucleon increase first, and then
decreases, as is clear from BE curve.

4

N
Binding
energy i

per nucleon |

mass

Fe* number

For middlevalues of massnumber, nucle ismore stable
than lighter and heavier nuclei.

4)
Am=0.3¢g
=0.3x10°kg=3x10"kg

Energy liberated, E=Amc?
=3x 10" x (3x 10°)?
=3x10*x9x 10%

27x10%

kwWh
3.6x10°

=27x10%2J=

=7.5x10°kWh

©)

,He*Binding energy
=4x7=28MeV.

Energy =28-2x2.2
=28—-4.4MeV =23.6 MeV.

@
2 H*— He'+Q
Q=28-2x2.2

Q=23.6Mev

(4)M (N, Z)=NMn+ZMp- B/C?

M
Mass defect Am:F

Also,

Mass defect = Total Mass of protons + Total Mass of
neutrons - Mass of the nucleus

= Mass of the nucleus = Total Mass of protons +
Total mass of neutrons - Mass defect.



B
=M (N,Z)=NMn+Zm -

c?

Q27

Energy isreleased

~+ (B-E)product > (B-E-)reactant
Q28 (2

Releasedenergy =2x4x7-2x1-7x54

=16MeV
Q29 (3
10 16,4 32 56Fe lOCMO 127 194
A S —Mo [ | A, 2.

IN

Binding energy per nuclean (MeV)

Q.30

Q.31
Q.32
Q.33

Q.34
Q.35

Q.36

==
D

(<2 0
=0

4
H
2
2
H
0
0 50 100 150 200 250
Mass number (A)

From the above graph we notice the following main
features of the plot:

The binding energy per nucleon (Ebn) is practicaly
constant, i.e. practically independent of the atomic
number for nuclei of middle mass number (30 <A < 170)
Thecurve hasamaximum of about 8.75 MeV for A =56
and hasavaueof 7.6 MeV for A =238.

Ebn islower for both light nuclei (A < 30) and heavy
nuclel (A >170).

Alsofromthis, we can seethat Feor iron hasthe highest
binding energy per nucleon, henceit isthe most stable

nucleusamong all.

@

Binding energy per nucleon is amost constant in the
mass number range 30-170. This is because nuclear
forceisashort rangeforce.

@

@

2

@

@

To start chain reaction mass should be greater than or
equal to critical mass.

©)

Nuclei

Q.37 (2) Heavy water isused asmoderatorsin nuclear reactions

Q.38

Q.39

Q.40

Q.41
Q.42

Q.43

Q.44

Q.45
Q.46

Q.47

Q.48

Q.49

Q.50

to slow down the neutrons

(3) Theenergy released per unit massismoreinfusion
and that per atomismorein fission.

4

@
In fission of uranium, there are three neutronsin each
fission. Hence, thisreaction becomes achain reaction.

@

4

Conserving charge and nucleons gives
Atomic number of x =13-11=2
Atomicmassof x=27+1-24=4

= XxisAlpha-particle

@

4

@

@)

nucli with law Bianding energy per nucleon support
nuclear fusion process.

@

Mass defect Am = (Mass),, + (Mass), ,
Am=[1-0.993] =0.007 gm=7x 10°kg

E=Amx¢?

=7x10°x9x 10"

=7x9x 109

=63x 10"

€

Statement-1 states that energy is released when heavy
nuclei undergo fission and light nuclei undergo fusion
iscorrect. Statement-2 iswrong.

The binding energy per nucleon, B/A, startsat asmall
value, risesto amaximum at ®2Ni, then decreasesto 7.5
MeV for the heavy nuclei. Theanswer is(3).

(3)
Deutronis H?and alphaparticleis He'.
Nuclear reactionis

H*+ . 0%—— He'+ X“

X isnitrogen

(4)

Mass of uranium changed into energy

_ 0L 107K
100

Theenergy released = mC2
=108 x (3x108)27=9x 1013 J.



TOPIC WISE TEST (NEET)

Subject : Physics Topic : Semiconductor Electronics- Materials,
Devices and Simple Circuits
ANSWERKEY
Q.1(2 Q.2 (4 Q.3(2 Q.4(1) Q5(1 Q.6(1) Q.7(1) Q.81 Q.9 (2 Q.10 (1)
Ql11(2 Q12(1) Q133 Q141 Q152 Q1BER Q172 Q184 Q19 Q.20(2
Q214 Q24 Q234 Q242 Q2512 0Q.26(20 Q273) Q28(2 Q294 Q.30(1
Q314 Q32713 Q33(1) Q341 Q3BP Q36BER Q37@W Q3BEB Q39@ Q4®0B
Q41(1) Q42(1) Q43(1) Q444 Q4512 Q46Q3) Q474 Q48(1H Q49(1) Q501
Hintsand Solutions
Q.1 2 Q11 (2
Q.2 (4) F.B. — Diffusion
Q.3 (2)A positive holein asemiconductor is created when R.B — Drift
an electron leaves its side breaking the covalent bond
thus creating apositive chargeequal tothat of electron. | Q.12 (1)
dv 05
Q.4  (1)In forward biasing, resistance of PN Junction = "t =10°V/m
diode is zero, so whole voltage appears across the y
resistance. 013 (3)
Q5 (1) Mobility of e is greater, then mobility of holes A bondis brokc_an on the n-side and the electron frged
—u>p from the bond jumps to a broken bond on the p-side
Optif)n (_{) to Compl ete it.
A hole diffuses from the p sideto then sideinap - n
Q.6 (1) junction; that is, an electron moves from the n side to
the p side. Thisimpliesthat abond is broken onthen
Q.7 (1) side. Asthe electron travelstowards the p side, which
When the connection of battery is reversed, then a is rich in holes, it combines with a hole. A hole is
semiconduction device is reverse biased. We know created because of the dgfici ency of oneglectron. <o,
that in forward biasing of p-n junction the current is \t’;/];eg an delectron combines with a hole, it completes
of the order of milliampere while in reverse biassing ona.
the current is of the order of microampere (negigible). Q.14 (1)
Thus, deviceisap-njunction. Pentavalnet activities have excess free e
So e density increases but overall semiconductor is
Q8 (1) neutral.
Silicon is a_intri nsic semi-conductor _ Option (1)
N-type semiconductor prepared by adding
impurity like phosphorus.
P-type semiconductor prepared by adding impurity Q15 (2
like indium.
Depletion layer have immabile ion. Q16 (3
At junction a potential barrier/depletion alyer is
Q.9 2 formed, with N-side at higher potential and P-side at
Due to difference of concentration of holes and lowr potential. Therefore there is an electric field at
electrons across the Junction holes move to the n- the jucntion directed from the N-side to P-side.
side & electrons move to the p-side. This leads to £
creation of depletion layer. It is called as diffusion. P «— N
A A o — Holes
Q.10 (1) N RN <) . « — Electrons
In reverse biasing, drift current increases due to large . ) Sl @t ° i
velocity of the minority charge carriers. . N 9 1
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Q17 (2
Reverse bias increases the potential barrier.
Q.18 (4
Q19 (4
Q.20 (2
Q.21 (4
Q.22 (4
Q.23 (4
12400 12400
LR - — 4960A
A E(ev) 25
Q.24 (2
Q.25 (2
Let diode
Anode
Av4
VAN
Cathode
Optin (2)
Q.26 (2
Statement | : Photocell/solar cell convert light energy
into electric energy/current.
Statement 11 : We use zener diode in reverse biased
condition, when reverse biased voltage more than break
down voltage than it act as stablizer.
Q.27 (3
P N PN
N NI
1 LT

If p sideis connected to +ve terminal of battery and
N side is connected to -ve terminal of battery,
Then diode is forward biased.

If p side is connected to -ve termina of battery and
N side is connected to +ve terminal of battery
then diode is reverse baised.

Q.28(2)

Q.29

Q.30

Q.31

= For ideal diodes

is reverse biased.

}4_
L

For both +ve and —ve input of voltage current flows
from B to D across load resistance.

(4)

Both the statements are true. To convert the pulsating
voltage into steady D.C. both the methods can be
implemented.

(1)
(4)
i
(mA)
/For word
Bias
Vv
Reverse
Bias
(uA)

For Photodiode, it is always operated in reverse bias

N i

I3

1>1>1,




Q.32

Q.33

Q.34

Q.35

Q.38

Q.39
Q.40
Q.41

Q.42

Q.43
Q.44

Q.45

(3)

If the item has two terminals, it may be diode , a
LED, a resistor or a capacitor . But diode, LED
conducts only in forward biased while capacitor
and resistor conduct in both direction

(1)
(1)

For forward biased, ideal diode provides zero
resistance. For reverse biased, ideal diode provides
infinite resistance. So, equivalent circuit diagram is

R
AAAA
\AAA
R
By y—
oS >
2R
| 3
E
e
| =—
R
)

i = éamp =0.4 Amp
When D, isin forward bias

.2

I, = 0 0.2 Amp
(3)

(4)

(& A+B=AB (-AB=A+B)

(b) AB=A+B (-A+B=A.B)
(3)

(A) NOT Gate
(B) OR
(C)AND

(D) NAND
(4)

(3)

(1)

(1)

(1)

(4)

(2)

Y =A+B=A+B
The given circuit performs OR gate operation

Semiconductor Electronics- Materials, Devices and Simple Circuits

Q.46 (3)

Output= AR = A+B =A+B
= OR Gate
= 3 NAND GATESsw

Q.47 (4)
OR Gate

A = correct
+
A B

And Gate

(L S

Q.48 (1)
Putting (0,0)
A+B=0,

A+B=1
A.B=0,A+B=1

For any other value A +B=0

Q.49 (1)

A*B ,=AB=AB
oD
Q.50 (1)
A ) Y=A.(A+B)
A
(A+B)
B OR
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Topic : Magnetism and Matter

ANSWERKEY
Ql(l) Q2(1) Q3(@ Q44 Q5@ Q612 0Q7( Q81 Q9@ Q10(
Qll(4d 0Q12(4) QI13(2 QI14(4 Q15(1) Q.16(1) QI7(1) Q18(2 Q.I19(2 Q.20 (3
Q213 Q271 02312 Q24(1) Q2502 Q262 Q2713 Q28(1) Q293 Q.30
Q3133 Q32(1) Q337 Q34(1) Q350 0Q36(3B Q37(2 Q38(1) Q.39(4) Q.40 (4
Q41(2 Q42(3) Q43(2 Q444 Q45(4) Q46(4) Q47(1) Q48(3) Q49(1) Q50 (1)
Hits and Solutions
Q.1 (1) o o
_ T Thedirection of magnetic line of force of abar magnet
nequal parts perpendicular to the length T = n from south to north pole inside the magnet and from
north to south outside the magnet.
Q2 (1)
Force=mB —m (B + dB) 06 )
dB dB
=—mdB=—(mI)T=—ME #0 B = /Bf+B§
\ B,
[m —m| d d X
' >,
N
(B )M o (MM
Bl_(4ﬂ:j d® B, = B (4n)d3
B, = BTrE: = b M yar - (ﬁng
torque on magnet = 0 " e 4n/d 4n) o
Q3 (2 Q7 (2
When magnets are placed perpendicular to each other I I
then, From T=2n,|—,4=2n,|—
Resultant magnetic moment \VMB \MB
M .:m When it is cut into two equal partsin Iengzh, mass of
Here, M;=M,=M eachpartbecomes%,hmassm becomes
So, M'=M~2 = (V2)me . .
~th and M becomes =
Q4 (4) W = MB (cosf, — cosd,) 8 2
= (2% 10%)(6x10%) [1-0.5] = 6 J
Q5 (9

"

]

A

)

1
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Q.8

Q.9

Q.10

Q.11

Q.12

(€]
Initially pole strength = m

R —

magnetic moment = M
After cut along axis

m
Pole strength becomes >

and magnetic moment = pole strength x separation

m M
—xl=—

2 2
(2)

Magnetic moment of each part is = M/2
So, the net magnetic moment is

N

\Z4

(1)

Monopole is not exist. it exist in pair

(4)

/ | f I
I i = — = 2 |—
Time Period, T = 2x VB g MH
= Toc J| andT : T I
oC oC — -yl
' VH M

(4)

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

(2)
Diamagnetic materials are repelled in an external
magneitc field.

(4)

Statement-1 Magnetic fied in closed loop.
Statement-1l ¢, . =0

(1)

Work done = change in potential energy
= AE = —-M BJ[c0s60° — cos 0°]

1
=-10*x 4 x 10° [E—}
=02J

(1)

Two magnetic line of force never intersect

(1)

Work done in changing the orientation of a dipole of
moment M in a magnetic field B from position 0, to
0, isgiven by

W = MB (cosf, — cosd,)

Here, 6, =0° and 6, =180°

So, W=2MB=2x25%x05=1J

(2)
Since long magnet = one end of magnet is on take
and other end of magnet is at infinity.

= B dueto single pole= (ﬁ] m_ B,
4n) r? H

(- neutral point)

because at neutral point, B, =0

Lo | M m

= || 7 =5%10° = (107) 5z =5x 105
4r) r (0.2)
m 4

= (008~ 220 = m=(500) (ﬁ) =20A-m

(2) .~ U=-M.B=-MBcos®
For stableequilibrium, 6 = 0°

- U=-MB=—(04JT% (0.16 T) = -0.064J

(3)
KM _B.xX®
NE —BH:>M— K



Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

(3)

u=Uu,-u.

W = MB — (-MB)
= 2MB

=2x4x02=16J

(3)

t=MB sing

0.018 =M x 0.06 x 0.5

=>M=06AM

W=U -U,

= MB (cosb, — cosd,) = MB (cosD° — cos180°)
=06x0.06(1-(-12)

=72x102%J
(2
M =NIA
=1000 x 2 x 8 x 103 = 16 Am?
t=MxBsno

1
=5x102x 16 x > =04 Nm
(1)
Case-l

When diamagnetic material isplaced in magneticfield,
dipole moment lies in opposite diection.

So, onincreasing magnetising field (H), magnetization
(M) will decrease in opposite direction.

Therefore, correct representation of H vs M is shown
by (a).

Case-11

Magnetic susceptilibity for diamagnetic material is
independent of tempertaure.

Therefore, correct graph will be (c).

(2)
Formula based

(2)
Volume of rod =10 x 0.5 % 0.2 x 10°=10*m?
H=05x10*Am*, M =5Am?>B="?
Intensity of magnetisation i.e.
=M_ 5 _5010°%Am
VvV 10°
FromB = p (I +H)
Magnetic induction
i.e. B=4n x 1075 x 10° + 0.5 x 107
=4 x 107 x 5 x 10° =20 x 3.14 x 10

=6.28T

(3)

Q.28

Q.29
Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37
Q.38

Q.39

Q.40

Magnetism and Matter

éna :uo (H+ r) :u0(1+X) H

B = KH(L + ) = 4n x 10 (1 + 1999)
=8n x10°T

(1)

(3)

(3)

Susceptibility ( X) intensity of magnetisation(l)
magneticfield(B)

Or |=7%B
S 1=3x10% x4 x10%
Orl=12x 108 Am

(3
0= BA = p,HA =p pHA
091
= (HOHA) =091 > w = E =14
(1)
3
p,*x1=M
p,l = nliA
(1)

In Sl units, we have B = p (H +1)

(3)

Magnetization in a ferromagnetic material depends
on both magnetic intensity, and history of the
specimen.

(3)
|l cH

(2)
(1)

(4)
factual

4

For paramagnetic

1
Magnetic suscaptibility, x o< T

= inversely proportional to absolute temperature
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Q.41

Q.42

Q.43

Q.44

(2)

When amagnetic needle is placed in a uniform mag-
netic field, equal and opposite forces act on the poles
of the needle which give rise to a torque, but not net

force.

(3)
(2)

In ferromagnetic substance, domains are randomly
arranged.

(4)
As . = 1 for substance X, it must be diamagnetic.

And . = 1for substance ¥, is must be para-

magnetic.

Q.45

Q.46

Q.47

Q.48
Q.49

Q.50

(4)

(4)
(1)

On applying magnetic field, domains of
ferromagnetic substance align themselves in the
direction of magnetic field.

(3)
(1)

(1)
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Subject : Physics

Topic : Electromagnetic Waves

ANSWERKEY
Q.1(1) Q.2(1 Q.3(3) Q4(2 Q.5(3 Q.6(4) Q.7(3) Q.8(2) Q.9(1 Q.10(3)
QU4 Q124 Q.13(4) Q.14(1) Q151 Q16() 0Q.17(1) Q.18(4) Q.19(1) Q.20(1)
Q213 Q22(1) Q234 Q244 Q252 Q26(1) Q273 Q283 0Q29(4) Q3013
Q31(1) Q324 Q331 Q344 Q351 0Q36(1) Q373 0Q38(2 Q394 Q407
Q.41(3) Q.42(3) Q.43(4) Q.44(2) Q.45(2) Q.46(4) Q.47(3) Q.48(2) Q.49(4) Q.50(4)
Hintsand Solutions
Q1L (@ Q14 (1
on Displacement current , |,= &A=~
k o 1
5 2m o 1,=8.85x10"%x2x10*x6x10°
=1.06x102A
Wherecisthespeed of el ectromagneticwaveinvacuum.
) , . Q15 (3
Itisconstant whosevalueis3 x 108 m s T EradTs tracsy T
Q2 (1 Qle (1
Q3 0 V=V,
Q4 @
Q5 @ Q17 (1
equally inboth electric and magnetic field Eand B iny and Z direction only
Q6 (4
Q7 B Q18 4
Q8 @
E, 10
Q9 (@ B, c=B, = I 10F = 0:33x10
Q10 (3
Q19 (O
Q1 (4 2nC
P=3.9x 10%W, r =6.96x 108 m A =100V/m V=10° =0 = 2nn:%
= P
" 4nr? s 2n x11(3);<108 6n
26
_ 3.9><1(; —6r=18.84m
4% (6.96)" x10'°
- 7 2 andk=ﬁ=ﬁ=l—033rad/m
| =6.4%x10"W/m " " 6n 30
Q12 (4 _
Maxwell’ sequationsarethefundamental laws of elec- Q20()1= 4nr®
tromagnetism. 1 314
'= 2x4x3.14x(02) =1 B> WPWM
Q13 (4
E, 6.0x10™ » Q21 (3
By =—2== 5 =20x107T Factual.
Q22 (1
V, =2x10°mls p =1 &=?




TOPIC WISE TEST : Physics

Q23 (4
Direction of emwave propagationisalong g« g
Q24 (&
Electric & magnetic field vectors are perpendicular to
each other so option (4) isfalse.
Q25 (2
Q26 (O
VMg =2
= % _3X0 e 07
x=15
Q27
Velocity of wave (V)
o 10x10° o 2c
== =2x10 =
k  s0 o T VT3
c c 3x10°
f=—iA=—=——-=75m
Q28(3) A f  40x10°
Q29 (&
Displacement current = conductional current
=i, =i = % = dey)
d c dt d
i CdV 1x10%) x5
=C— = X X
= Id dt ( )
= i,=5x10°A
=
Q30 (3

1
V= OMGE,
e
-3
A'=VT

Q.31

Q.32

Q.33

Q.34

Q.35

3

@

(a) Infrared rays are used to treat muscular strain.
(b) Radiowaves are used for broadcasting purposes.
(c) X-rays are used to detect fracture of bones.

(d) Ultraviolet rays are absorbed by ozone.

@
Microwave, X-rays, y-rays are part of electromagnetic
spectrum. B-rays are beam of electrons emitted from
nucleus during nuclear reaction when a neutron
breaks into a proton and an electrom

n->p+e
And B-rays can travel at any speed.

@

InffraRed  Visble UV

waves light rays
A

A
decressing wavelength ~

visible light varies from 400 nm to 700 nm,

And UV rays can penetrate Ozone layer

= EM waves less than 400 nm = 4 x 10~ m can be
blocked by ozone layer

)
The electromagnetic waves in the order of decreasing
frequenciesis given by

Uy g™V
Asenergy, E=hv

.. Theelectromagneticwavesintheorder of decreasing
energiesis given by
EX-rays> Eultraviolet > Evisible> E

Fromaboveitisclear that theenergy of infrared waves
isgreater than that of microwaves.

uItravioIet>UvisibIe>Uinfrared>Umicro

infrared > Emicro

hc
(1 As, weknow energy liberated, E= N

e Ex I

So, lesser the wavelength, greater will be energy
liberated by el ectromagnetic radiations per quantum.
As order of wavelengthsis given by

X-ray, VIBGYOR, RadioWaves

©) ®HE @
.. Order of electromagnetic radiations per quantum.
= D>B>A>C



Q.36

Q.37

Q.38

Q.39

Q.40

Q.41

Q.42

Q.43

@

Microwaves have large wavelengths and low
frequencies. Due to which they travel along a straight
line without bending.

3
Theorderly arrangement of different parts of EM
wavein decreasing order of wavelength isasfollows

A >A

radiowaves microwaves ~ 7“visible > 7\'X—ratys

@

Electromagnetic radiations in the order of increasing
frequenciesis given by

l)radio< l)micro< Dinfrared<o\/isible<Uul'tra\li0Iet<UX-ralys<u~,/-ralys

Therefore, y-rays have the highest frequency.
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Microwaves are used to cook food. Microwave oven
isadomestic application of these waves.

S

X-rays, radiowaves and ultraviol et rays are electromag-
netic waves and do not require a medium to travel
whereas infrasonic are mechanical waves and they re-
quire amedium to travel. Hence, infrasonic waves do
not travel in vacuum.
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Wavelength order of givenraysarelisted below :

Rays Wavelengths[A]
Visiblelight 4000-7900
X-rays 1-100
Microwaves 10-10°

Obviously, A, <A, >A A <A >%A
Note: Visblelight, X-raysand microwavesared| e ec-
tromagnetic waves.
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Given,E=13.2keV

. hc 12400
(nA) = Elev) T 132x10°

X-rays coverswavel engthsranging from about 10° m
(1nm) t0 102 m (103 nm).
An electromagnetic radiation of energy 13.2 keV be-

longsto X-ray region of electromagnetic spectrum.

=0.939A ~ 1A

Q.44 (2) The direction of propagation of EM wave is along
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Electromagnetic Waves
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As A =—
E

where the symbols have their usual meanings.
Here, E=15keV =15x 103V
andhc=1240eV nm
- 1240eVnm
15x10%eV
Asthewavelength range of X-raysisfrom1nmto 10~
3 nm, so thiswavel ength belongsto X-rays.

=0.083 mm

)

Every body at dl time, at al temperaturesemitsrediation
exceptat T=0

The radiation emitted by the human body lies in the
Infra-red region.

@
Theory based
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Factual
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