Chapter 10

Numerical
Book Work Examples
1. The given figure shows the displacement vs the time of a wave traveling to the right

with a speed of 4 m/s.
(a) What is the time Period and frequency of the wave?
(b) Calculate the wavelength of the wave?
DATA

V=4m/s

T=7?

f=?
A=7?

SOLUTION

From figure
T= 0 4 sec

T
f=— an
0.4

f=2.5Hz

V=fA
EEE

k— -16m

2. A fisherman notices that His boat Emoving uf

surface of the water. It takes 4.0s for the boat t¢

a total distance of 3.0 m. The fisherman sees th:
(a) What is the period, frequency, amplitude, and"wav
(b) How fast are the waves moving?

DATA

t=4sec

Distance between the crest and the trough = 8m
Total distance =d =3m

T=7?

f=2?

A=?

SOLUTION
T=2t=2x4=8sec
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=2=0.125Hz
d 3

E = E =15m
Distance between the crest and the trough = A =8m
V=fA

V=0.125x 8

V=1m/s

f=

~lm

A=

3. Find the period and frequency of a simple pendulum 1.0 m Simple Harmonic long at a
location where g=9.8 ms™.
DATA

L=1m

mt=3.142

g=9.8m/s?
T=? Jol“

SOLUTION

- (FOR
g
9
EEN
T=,6.284/0.102
T=6.28 N
T=2sec

4. Pendulum clocks with a pendulum measurin

pendulum is

required to have a period of 1 second? g = 9.8 m/s2.
DATA

T=1sec

n=3.142
g=9.8m/s?
L=7?
SOLUTION

=g

42

/Mea~ MASTER COACHING CeNTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [®] v

(pg-2)




_ 1?x938
T 4x3.1422

9.8
L=—
39.49

L=0.248 m

Book Numerical
1. What is the wavelength of a radio wave broadcasted by a radio station with a frequency
of 1300 kHz? Where 1K=103, and the speed of the radio-wave is 3x 10 m/s.
DATA
f = 1300Khz = 1300 x 1000 = 1.3 x 10°®
V=3x108m/s
A=7?

SOLUTION

V=fA
3X1°8‘13X‘€|“0|“
3x108

T 1.3x106

A =2.304 x10?
OR

A=2304m

2.The WMO\B E ! l«lhave a waveléng -Ll!
Calculate the speed of these water n
&h\ 2

A=16m

f=0.80 Hz
vV="?

SOLUTION
V="fA
V=0.80x1.6
V=1.28m/s

3. If 50 waves pass through a point in the rope in 10 seconds, what are the frequency and
the period of the wave? If its wavelength is 8 cm, calculate the wave speed. Explain the

type of wave produced.
DATA ~

50 waves in 10 sec
A =80 cm = — = 0.08m
100
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— <L
ooy
- -J g

SOLUTION

waves 29 _ 50H

" time for waves 1

LIPS

4. A slinky hasJ gitudinal wave. The o e peed.of.40
the frequency of the wave is 20 Hz. What is the

consecutive co i

V=40cm/s

- M 0 BE
TION
V=fA

40=20x A
A

20
A=2cm
Or
A=0.02m

5. Suppose a student is generating waves in a slinky. The student's hand makes one
complete forth and back oscillation in 0.40 s. The wavelength in the slinky is 0.60m. For
this wave, determine a. Period and frequency b. Wave speed
DATA

1 oscillation in 0.40 sec

A=0.6m

T="?

V="
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SOLUTION

oscillation 1
—=25Hz

" time for oscillation  0.40

1
T=2
f

T=0.40 sec
V="fA

V=25x0.6
V=15m/s

6. If 80 compressions pass through a point in spring in 20 seconds. Calculate the frequency
and the period? If two consecutive compressions are 8 cm apart, calculate the wave
speed.

DATA

80 compressmn
A=8cm=— ]“
100
?
?
2
SOLUTIO E-!!!
co i
f3 time foPc r o
T 1
T=2
4

T=0.25sec
V=fA
V=4x0.08
V=0.32m/s

f=
T
\Y

7. Waves on a swimming pool propagate at 0.90 m/s. If you splash the water at one end of
the pool, observe the wave go to the opposite end, reflect, and return in 30.0 s. How far
away is the other end of the pool?

DATA

V =0.90 m/s

Time to travel and reflect = 30 sec

A=7?

SOLUTION
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Time to travel and reflect
2

One side time =
T=—=15sec
V=2

T

0.90x 15=A
A=13.5m

8. A simple oscillating pendulum has a length of 80.0 cm. Calculate its a. Period b.

Frequency When g = 9.8 m/s?
DATA

L=80cm=0.8m
mw=3.142

g=9.8 m/s?

f=?
SOLUTION an

3.142 ’

T=6.2840.0816
T=6.284x0.285

T=1.795 sec
1
f=7

1
f=—_
1.795

f=0.557 Hz

/Mea~ MASTER COACHING CeNTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [®] v

(pg-6)

Tl




Chapter # 11

Worked Example 1 A sound wave has a frequency of 6 kHz and wave length 25cm. How

long will it take to travell.5 km?
DATA

F = 6KHz = 6000 Hz

A =25cm=25/100 =0.25m
T=? whenA=1.5km=1500m

SOLUTION
V="fA

V =6000 x 0.25
V =1500m/s

A

V=1
1500
1500= F

1500
=2
1500

Worked Example 2 Calculate the speed of so

sound at | ' ' '
T =30°C EEE
V at 0°C = 331m/s
v M
SOLUTION
, T
V=331 773
V =331 /ﬁ
273

V=331+v1.1098

V=331x1.053
V=348.71m/s

Worked Example3 A boy clapped his hands near a wall and heard the echo after 1.6 s.
What is the distance of the wall from the boy if the speed of the sound, v is taken as 340
ms, ~——7~7
DATA

Echo =E = 1.6sec
V =340 m/s
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$=7?

SOLUTION

E 16

T=-=—=0.8sec
2 2

S

t

V=

340=>
0.8

$S=340x0.8
$S=272m

BOOK NUMERICALS
1. Calculate the speed of sound in air at 50°C? Given that speed of sound at 0°C Is
331m/s.

DATA

T=50°C =50+ ndaai“
Vat0°C=331

Vat50°C="7

SOLUTION F 0 H
1 0 n E '

V=331

273
vw
V=331x1.0876

V =359.99 m/s

2. A person has an audible range from 20 Hz to 20 kHz. What are the distinguishing
wavelengths of sound waves in air corresponding to these two Frequencies? Take the
speed of sound in air as 340 ms!
(58.8mm and 58.82m)

DATA

Audible range 20 Hz to 20 kHz

f1=20Hz

f, =20 KHz = 20000 Hz

V =340m/s

A=7?

A2=7?
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SOLUTION
V =fih

340=200\1

340
A=—
20

A1=17m
V =fo\2
340 = 20000 A,

340
A2 =
20000

A2=0.017m

3. A ship uses ultrasonic pulses to measure the depth of the submarine beneath the ship.
A sound pulsing is transmitted into the sea, and the echo from the Sea-bed is received
after 40 ms. The speed of sound in seawater is 1480 m/s. Calculate the deepness of

the submarine. __( ~ 30m)

E = 40 ms (mili sec)

V = 1480 m/s
SOLUTION
_E_40

14M

0.02
S =1480x0.02

$=29.6m
S=30m

4. At night, bats emit pulses of sound to detect their prey. The speed of sound in air is
340 m/s.

(i) A bat emits a pulse of the sound of wavelength 0.0080 m. Calculate the Frequency
of the sound.

(ii) The pulse of sound hits its prey and is reflected in the bat. The bat receives The
pulse 0.10 s after it is emitted. Calculate the distance traveled by the pulse of
sound during this time.

(iii)  Calculate the distance of prey from the bat.

DATA
V =340 m/s
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(i)  A=0.008m
f=?
SOLUTION
V=fA

340 =fx 0.008

F==22 _ 42500 Hz
0.008

(ii) E=0.1sec
S=7

For distance of pulse we use echo. So

v=3
E
=001
$=340x0.01
S=34m
(|||) = ? (Distance of prey from the bat)

- FOR
MUBE!!!
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Chapter # 12

Worked Example 1

Ruby laser emits the beam of red light having a wavelength of 694.3 nm. Calculate its
frequency.

DATA

A-=694.3nm=694.3x10°m

V=C=3x108m/s

f=2?

SOLUTION

c=fA

3x10%8=fx694.3 x107°

_ 3x108
~ 694.3x1079
F=0.00432 x 108

F=0.00432 x 10
F=4.32x 10" 0'“

F=432x10%"

Book NumericalF 0 B
1. Electro g a15.0 um
radlatlon g neEe iven that the s
DATA EEE

um =15x 10°
C W

f=?

SOLUTION

c=fA
3x108=fx15x10°®

3x108
15%x10~6
f=0.2x 108

f=0.2x 10 Hz

2. What is the frequency of the 193-nm ultraviolet radiation used in laser eye surgery?
DATA

A=193nm=193x10"m

C=3x108m/s —
f=2?

SOLUTION
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c=fA
3x108=fx 193 x10°

_ 3x108
~ 193x1079
f=0.015 x 108+°

f=0.015 x 107 Hz
OR

f=15x 103
f=15x10%Hz

3. Calculate the wavelength of 100-MHz radio waves used in an MRI unit?
DATA

f= 100 MHz =100 x 10° Hz

C=3x108m/s

A=?
SOLUTION J 0 I "

c=fA

3x10%8=Ax 100
2= 3x108

100x10°
A =0.03

8-6
A=3x10 EEN

4. The distance from earth to sun is 1.49 x 101!
from the sun takes to reach on the earth?
DATA

s=1.49x 10" m

c=3x108m/s

T=7

SOLUTION

=3
T

3x10%=

_ 1.49 x10?
© 3x108
T =0.4966 x 10112 ~——7Z

T=0.4966 x 103
T =496.6 sec

1.49 x1011
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5. Distances in space are often measured in units of light-years, the distance light travels in
one year. Find the distance in kilometres in a light-year?

DATA

S=7?

T = 1lyear = 365 x 24x 60 x 60

T =31536000 sec

c=3x108m/s

SOLUTION

c==
T
S

3x108=
31536000
S =3x10%x 31536000
S = 94608000 x 108 m
m = km ( = 1000 or x 10°3)
S =94608000 x 108 x 103
S = 94608000 (ﬂS“ I “
$=9.4608 x 1

S =9.4608 x 102 km

6. What is the frEuuyﬂgreen light with a wav

DATA

C=3x10 -
SOLUTION

c="fA
3x108=fx5.5x107
3x108

- 5.5x1077
f=0.5454 x 108/

f=0.5454 x 10" Hz
OR
f=5.454 x 101 Hz

7. A typical household microwave oven operates at a frequency of 2.45-GHz What is the
wavelength of this radiation?
DATA

f=2.45 GHz = 2.45 x 10° Hz
C=3x10%m/s

A=7?
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SOLUTION

c=fA

3 x10%= A x 100 x 10°
3x108

~ 2.45%10°
A =1.22x10%°

A=1.22x1071
Or
A=0.122m
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Chapter 13

Worked Example 1
A concave mirror forms a real image at 25.0 cm from the mirror surface along the principal

axis. If the corresponding object is at a 10.0 cm distance, what is the focal length of the
mirror?

DATA

q=25cm

p=10cm

f="2

SOLUTION

F 10725

1_25+10
f
1
F H f
f
f=7.142 cm "l
MBEIII
DATA
Ther ive index of the di 2. What i

n=242
V="
c=3x108m/s

SOLUTION

n_C
v

8
2.42 =310

V= 3x108
2.42
V=1.239x 108 m/s

Worked Example 3
Calculate the value of critical angle for water refracted angle at 90°. The retractive index of

water is 1.33.
DATA
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SOLUTION
_ sin £i
~ sin <
133 = sin90

sin <c

. 1
sin/c=—
1.33

Zc=sin!(0.751)
Zc=54.08°

Worked Example 4
A boy is standing 2.500 m in front of a camera. The camera uses a convex lens whose focal

Length is 0.050 i image distance (the distance between the lens and the film and
determine whaum is real or virtual. A i 3
DATA
p=25m
f=0.05m F 0 H
Nature =
p(power)M DRE!!
EE
w

1
f
1 —
0.05
1 —
005 25 ¢
1 25-0.05
g  0.125
1 245
qg 0.125
0.125
"~ 245
q=0.051m
Nature = real (q is positive)
1 ~—2
P=-
f
po L
0.05
p = 20diopter
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Book Numerical

1. A thumb pin is positioned at a distance of 15 cm from a convex mirror of a focal length of
20 cm. Determine the position and nature of the image.

p=15cm

f =—20cm (convex mirror)

q="7?

SOLUTION

FOR

<[ OREN!
EEN

image of a specimen appear 1.5¢c
IeMance

DATA
f=13.5 cm (concave lens f +)

p="?
SOLUTION
1 1 1
F p ' q
1 1 1
185 p 115
1 1 1
35 115 »
1 115+ 135
p 15525
1 25
p  155.25
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15525
P="35

p=6.21cm

3. A convex mirror used for rear-view on an automobile has a radius of curvature of 4.00 m.
If a bus is located at 5.00 m from this mirror, find the image's position, nature, and size.
(1.428m)

DATA

R=4m

p=5m

q="7

nature

SOLUTION

FoRotlom
2 2
f=-2m (convedio Ii“gative)
1

q=-1.428 cm
Nature = Virtual image formed

4. An object is placed 15 cm away from a converging lens of a focal length of 10 cm.
Determine the position, size, and nature of the image formed. (2cm)

DATA

p=15cm

f =10 cm (converging lens is convex lens, so f = +)

q=?
nature =7 ~
SOLUTION

1 1 1

f p q
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q=30cm
Nature = real image

5. A concave lens of focal length 20 cm forms an image 15 cm from the lens. Determine the
power of a lens. Also, how far is the object positioned from the lens? (0.05cm)

DATA
f=20cm (cond gsl'"

q=15cm

p=7?
P(power) = ? F 0 H

(7]
S
o
[ =
— =]
™
I
I ——
H

p=-8.57cm
P= %(when fincm)
100

p=—2
20

p =5 diopter

6. The angle of incidence for a ray of light from air to water interface is 40. If the ray travels
through the water with a refractive index of 1.33, calculate the angle of refraction. (28.8°)
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DATA
n=1.33
Zi=40°
Lr=7?

SOLUTION
_ sin i

sin ¢

1.33 = sin40

sin <c

. 0.642
sinZr =
1.33

Zr=sin"1(0.4419)
Zr=29.14°
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CHAPTER #14

Numerical

1. What is the electric force of repulsion between two electrons at a distance of 1m? (2.3 x
102 N)

DATA

Charge of electron
e=1.6x10"%C
r=1m

K =9 x10° Nm?/C?
F=7

OLUTION J 0 I "

F Kqi1q2 IF
2 nn
Ke;e
F 1°2

r2
HENR
F=23.04x107%°
FM

2. Two-point charges g1 = 5uCand g2 = 3 uC are'g
the coulomb's force between them? (54 N)

g1=5uC=5x10°C
g2 =3uC =2 x 10°5C
r=5cm=0.05m

K =9 x10° Nm?/C?

F=?

SOLUTION

/Mea~ MASTER COACHING CeNTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [®] v

(pg-21)

Bk [




K
F= Q;‘h
r

9x10% x5x1076x3x10~°

F=
0.052

_ 135x1073
T 0.0025

F=54000x 103N
OR

F=54N

3. If 2uC charge is placed in the field of 3.42 x 10**N/C, what will be the force on it? (684 x
103 N)

DATA
qﬂu@z“dﬂl"

E=3.42x 101N

m.omonim
HENE
E ‘é;..II......,!....--.-.-.-l::iiii"

3.42 x 101 = ——
2X10

F=3.42x10"x2x10°

F=6.84 x 10°N

4. What is the charge on the capacitor, if a 40 pF capacitor has a potential difference of 6 V
across it? (2.4 x 10™)

DATA

C = 40pF = 40 x 10°°F

V = 6 volts ~——7

q=?
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SOLUTION
q=CV
q=40x10"°x6
q = 240 x 10°5C
OR

q =240pC

5. The potential difference between two points is 100 V. If an unknown charge is moved
between thee points, the amount of work done is 500J. Find the amount of charge. (5 C)

DATA

V =100 volts Jol "

W =400J

"] an

SOLUTIO

a= EEE
W00

97 %o

q=5C

6. Find the equivalent capacitance when a 4F, 3 puF and 2 pF capacitor are connected in
series. (0.92 uF)

DATA

Ci=4pF
Ci=3pF
Ci=2pF

c=>

SOLUTION
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Capacitors in series

c- 2t 3 73
1 34446
12
1 13
cC 12
c==
13
C=0.923 uC

Worked ExamJloilk“te the force of attra
part of 1cm.

and-3mC, if they a

DATA fnn
q1=2mC=2x 10

SOLUTION

K
F= Q;QZ
b

_9x10% x2x1073x3x1073

F
0.012

_ 54x103

0.0001

F = 540000 x 10*N

F=54x10%N S—

LT 1

Worked Example 2  Calculate the electric field intensity if SuN force acting on 3 uC charge.

DATA
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SOLUTION

E-=

E=

wlo QW

F=3N/C

Worked Example 3  Calculate the p.d of 300m)J of work done on a 150 mC charge?

DATA

W =300m)J

2]VIOREN!
HEN

w
qw

150 =22
174

300
" 150

V =2 Volts

Worked Example 4  Calculate the coulombs force between two protons 10cm apart from
each other? Charge on proton is 1.69 x 101° C and K =9.0 x 10° N-m?/C2.

DATA

Charge of electron

e=1.6x10%C ~ 7

r=10cm=0.Im
K =9 x10° Nm?/C?
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SOLUTION

K
pokaie

r2 q=e

F =K€1€2

r2

9x10° x1.67x10"19x1.67x1071?

F=
0.12

23.04x1072°
0.01

F=

F=2304x10?%

JOIN. e

Nume
1. When the cur ket calculator is 0.0
minute? (12mC)F E
DATA

| =0.000
t=1min
SOLUTION

1=4
t

0.0002 =L
60

g =0.0002 x 60
g=0.012C

Or

q=12mc

2. Calculate the amount of current that an electric heater uses to heat a room in 5 minutes if

the charge is 2100 C. (7 A)

DATA

q=2100C

t=5min=5x60=300 sec
=7
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SOLUTION

_ 2100

300
=7 Amp

3. A potential difference of 90 V exists between two points. The amount of work done when
an unknown charge is moved between the points is 450J). Determine the charge amount (5
Q)

DATA

V=90V

W =450J

q="7?

SOLUTION

v=Y¥
90 = 22
q

_ 450
9=%3
q=5C
4, Calcula
external

DATA

SOLUTION

w
V=-—
q

_ 9x10*

~ 9x102
V =102
V =100 volts

5. The potential difference applied to a portable radio terminal is 6.0 Volts. Determine the

resistance of the radio when a current of 20 mA flows through it. (300 Q)
DATA

V =6 volts

| =20mA

R=?
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SOLUTION
V=IR

6=0.02xR

6
R=—
0.02

R =300 ohms

6. Resistances of 4 ), 6 Q2,and 12 Q are connected in parallel and then connected to a 6V
emf source. Determine the value of

1. The circuit's equivalent resistance. (2 2)

2. The total current flowing through the circuit. (3 A)

3. The current that flows through each resistance. (1.5A, 1 A, 0.5 A)
DATA

R1=4Q

R3 =120

V =4 volts

R=7?
[=7?

1 =7
-l M“BE"'
l3=7 EEE

SOoL

R=2Q
V=IR
6=1x2
| =

s
2
I=3amp
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When Resistance are in parallel

V=V;i= V2= V3= 6volts

V1
I1—R1- -15amp

-~ |

Va2
Iz:—:

R =1amp

)0 o)}

I
1
F|S 3
|
ch.\

—05amp

7.A 220V circuit is used to power two 120 watt and 80 watt light bulbs. Which bulb has the
greater resistance and which one has the higher current? (80 W bulb, 120 W bulb)

DATA

V =220 volts

P1 =120 watt

P1 =80 watt

which bulb have Br C nt
which bulb ha r resistance
SOLUTION

120=220x Iz

120
T 220 M'RE|'I
EENE

P> = Val

80 —Mx I> 2
= =0.3636 amp
20

I
27 220

since l1> I, so bult 120 watt have greater curre

Vi=hR;

220 = 0.5454 x Ri

Ri=—22 403370
0.5454

V2 = IhR;

220 = 0.3636 X R3

Ry = —22_ - 605.06 Q)
0.3636

since R2 > Ry, so bult 80 watt have higher resistance

Worked Example1 How much voltage will be dropped across a 50 kQ resistance whose
current is 300 pA?
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DATA

R =5KQ =5000 Q

| =300pA =300x10°A
V=2

SOLUTION

V=IR

V =300 x107® x 5000
V =15x10°%*
V=15x10"

OR

V =1.5volts

Worked Example 2  Find the current passing through circuit and the voltage across each of

the resistors. 10 200€2 Resistors in series with a 7volts battery.
DATA

R1 =100 Q

(W] 35 [m]
- FOR =

V =7 volts

R=?

7. MOREMN!
Vi=7? EENE

V ?
vv

SOLUTION

Resistance are connected in series
R =R:+ Ry +R3

R =100 + 400 + 200

R =700 Q

V=IR

7=1x700
=7

~ 700
I =0.0lamp

When resistance are in series

I=11=12=13=0.01 amp ~—72

V1=1:R1=0.01 x 100 = 1 volts
V2=1,R2=0.01 x 400 = 4 volts
V3=13R3=0.01 x 200 = 2 volts

/Mea~ MASTER COACHING CeNTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [®] v

(pg-30)

Tl




Worked Example 2  Find the current passing through circuit and the current across each of
the resistors. 10002, 400Q2 and 200Q2 Resistors in parallel with a 7volts battery.

DATA

R1=100 Q

R2 =400 Q2

Rs =200 Q2

V =7 volts

R="7

SOLUTION
Resistance in pdll&l “
M 0 n E EEE

R=57.14Q
V=IR

7=1x2
| = 7

57.14
1=0.1225 amp

When Resistance are in parallel
V=V;= Vz‘ V3= 7volts

o7 -0.07amp
Ry 100

Vi _ 7 _

Ry 200 0.0175 amp

li=—

I =

Vs 7 ~

I3 = Rs 200 0.035 amp

/Mea~ MASTER COACHING CeNTER BT

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [®] v

(pg-31)

B




Worked Example 4 100 of heat is produced each second in a 4 Q resistance, Find the
potential difference across the resistor.

DATA

H =100J
R=4Q
t=1sec

V=2

SOLUTION
H=I?Rt

100=12x4x1

wo-f Jm"

2 = 100

4
=25
EEE

V =IR

V = 20 volts
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CHAPTER 16

Numerical

1. A wire carrying 4A current and has length of 15 cm between the poles of a magnet is kept
at an angle of 30P to the uniform field of 0.8 T. Find the force acting on the wire? (0.24N)

DATA

| =4amp

L=15cm =15 +100=0.15m
B=08T

a =30°=Sin30° = 0.5

SOLUTION J 0 I “

F = BIL sinat

F=0.8x4x0.1

F=48x0.5 SFD H

F=0.24

2.A squaMpn\n E!e!! cm carries 20 A - i icfi f

magnltude 0.7 T makes an angle o th thefpl al i f
Nn the loop? (4.8x107* Nm% 'm

DATA
I =2amp
B=0.7T
o =60° = cos60° = 0.5
L=2cm =2 +100=0.02
= IBA Cosa since, A = |%(for square)
So, T = IBL? Cosa

1=2x0.7 x0.022 Cos60°

T =0.00056 x 0.5 ~—Z

7 =0.00028 N.m
OR
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7=2.8x10"%N.m

3. A transformer is needed to convert a mains 220 V supply into a 12 V supply. If there are
2200 turns on the primary coil, then find the number of turns on the secondary coil. (120)

DATA
V1 =220 volts
V2 =12 volts
N1 =220 turns
Ny=7?
SOLUTION

Vi _ Ny
vV, N,

220 2200
12 4

220 x N2 =2200x 12

26400

N>, =
2 220

N2 =120 turns

4. A coil SMVQ#E 'Il-nlid, the current i

150A/s a &i6h'Bf the two coil§ i
surrounding coil? —=8.25x10

DATA

Al
7 = 150 A/s

M=55x10°H

E=?

SOLUTION

_ E

AI/At

55x10% = — ——
150

55x10°x 150 = —E

E = 0.00825 volts ~_=2

E=8.25x 107 volts
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Numerical
1. A living plant contains approximately the same isotopic abundance of C-14 as does
atmospheric carbon dioxide. The observed rate of decay of C-14 from a living plant is 15.3
disintegrations per minute per gram of carbon. How much disintegration per minute per
gram of carbon will be measured from a 12900 year-old sample? (The half-life of C-14 is
5730 years.) (2.2513,0.21, 3.2)
DATA
mass of sample=m=1gm
half life = T/, = 5730 years
time =t = 12900 years old

SOLUTION

No of half life = n = —m¢__ - 12900

half life 5730

n=2251

mass remaining rlu
mass remainin il

2

mass remamlng

mass remamlng

H3

mass remaining = 3.21 gm

2.The smM un ll 'an be measurgd
object, the object must have “died Within how man
W

half life = T/, = 5730 years
Time of death =?

SOLUTION
_ logm
- log0.5
_log0.002
- log0.5
n=38.96
Time of death = n x half life
Time of death=8.96 x 5730

Time of death = 51374 years

3. How long will it take for 25% of the C-14 atoms in a sample of C-14 to decay? (2378 yr)
DATA
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m =25% =0.25
no of half life=t="
half life =T1/2 =5730 years

SOLUTION

N-N,
A% =
NO

0.25=2 e
No N,

025=2 _
N,

o

025+1="2
N,

o

——075

-0 I
taking log on boFﬂ H

log 0.75 =
log 0.75 RE|'I
EEE
0
t=0. 0

log 0.75 _
t=23782.16 vyears

4. The carbon-14 decay rate of a sample obtainéd
per second per gram of the sample. Another wood
recovered at an archaeological excavation gives a decay rate of 0.109 disintegration per
second per gram of the sample. What is the age of the object? (8258 yr)

DATA

rate of sample of young tree = 0.296

rate of sample of recovered wood = 0.109

half life =T12 =5730 years

Age of object =7

SOLUTION

age of object=n x Ty2

(1)” _ rate recovered

(i)" %tgeZ of current life
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(%)n = 0.368

taking lof on both side
log 0.5" =log0.368
nlog 0.5 =log 0.368

_log0.368
log0.5
n=1.44
now,

age of object =n x T12
age of object =1.44 x 5730
age of object = 8251 years

Worked Example 1 If there are 96 grams of radioactive element Neptunium-240 present,
how much Np-240 will remain after 6 hours? (Neptunium-240 has a half-life of 1 hour)
DATA

mass of samplﬂﬁlﬂ
half life = Ty, =

time =t = 6 hour

SOLUTION F 0 B

No of halflife=n= ti";e =
EEN

mass remaining = 2 X 96

mass remaining = 1.5 gm

Worked Example 2 A sample of Ac-225 originglly
hours, how much of the original sample remains un-
ten days.

DATA

number of original nuclei = 8.0 x 10%*

time =t= 960 hours = % = 40days

number of nuclei =?
SOLUTION

n= time _40 _
" half life 10

1 n
number of nuclei = (E) x number of original nuclei

number of nuclei = 2% x 8.0 x 1024
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8.0 x 1024

number of nuclei =

number of nuclei =0.5 x 10%*

Worked Example3  How long will it take to decay for 36.0 mg of Ra-226 to leave 4.5 mg?
The half-life of the isotope is 1600 years.

DATA

mas of original sample =36 mg

mass of remaining sample = 4.5 mg

half life = T1/, = 1600 years

total life = ?

SOLUTION

1 n
mass decay (_ X mass

45= (— x 36

2
ek J“I“
36 Zn

2n —
4. 5
:% (EOR
2N = 23
time '
half li
ttme

600
time=3

time = 4800 years
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