PHYSICS NUMERICAL — PART -2

61. Calculate the mass of a body whose volume is 2 m® and density 0.52 g/cm?.
39 T3 & g AT I I0TAT Y Tt IRIT 2 m3 3R gedcd 0.52 g/ cm? Bl

a) 900 kg
b) 1040 kg
c) 940 kg
d) 1000 kg

Solution. Here. Volume of the body/ {88 &T 3T dsT. V = 2m?

Density of the body/[Ug T &clca, d=0.52 g/em?
=0.52 X 1000 kg/m?
=520 kg/m?
Mass of the body/fdS &l geIH T M = Vxd
= (2m?) X(520kg/m?)
— 1040kg

62. A thread of mercury of 10.2 g is in a tube of uniform cross-section 0-1 cm?.

Calculate the length of the thread. The density of mercury is 13.6 g/m?.
10.2 YTH YR T Teh YT 0.1 THY &TABol hl Ueh TS H ¢ | LT hY olalTs hr

IUTAT Y | IR T Telcd 13.6 g/ m3 g

a) 1cm3
b) 0.75cm3
c) 1.75cm3
d) 2cm3

Solution. mass of mercury /AR T GeIHATA, M =102 g
Density of mercury/dR &T gdcd d = 13.6 g/cm’
Cross-sectional area of the tube/H?:IDWQI e AT &8T%heT a = 0.1 cm?3

_ _M__102g
Clearly, volume of mercury in the tube/Sgs H YR I AT V = 4 136g/cm3
= 0.75 cm®

63. A solid body of mass 150g and volume 250 cm? is put in water. Will the
body float or sink?

150 ITH geTHATT 3T 250 A3 & 319 Tus & gt & 31t fear srar g | fAvs
T AT 3
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3 6.0 g/cm?3

b) 0.6 g/cm3

9 0.6 g/m3

d) 6.0 Kg/m3

Solution. Here, ~ Mass of the body/ T9U8 &l geIHTTM = 150 g
Volume of the body/f908 &T 3T, V = 250 cm’

Density of the body/ﬁl’c'_sr Pl Ycdcd , d = M_ _250 93
|4 250 cm

= 0.6 g/cm’
Since the density of the body (0.6g/cm?) is less than the density of water (1
g/cm?), the will float on water

Il [0S &1 Tslcd (0.6g / cm3) UTsiT & Tsled (1 g / cm3) ¥ &HHA §, Id: TG
qTeAT o FOX ARl

64. A boy pushes a book by applying a force of 40 N. Find the work done by
this force as the book is displaced through 25 cm along the path.

TUeh TSHhT 40 N & 9T @ Ueh qEh T YRR ¢l ¢ | 3 Scf GaRT fohU 31T 1Y
graT Afe qEctah 1 T # 25 A et frar aran 31

a) 10 J

b) 1.2 J

c) 1000J

d) 124
Solution. Here, force acting on the book/JEch Y efdMTAT AT &el, F = 40 N

Distance/?{\ff, s=25cm=0.25m

Work done by the force/sel cdNI AT I TR, W =F X s

— (40N)) (0.25)
107

65. Find the mass of the body which has 5J of kinetic energy while moving at a
speed of 2 m/s.

2 m/s ST T T Told AT TUE T ZeTATH ATd Y, TTTH Ifast FoiT 5 J
gl

a) 10Kg

b) 10

c) 2.5Kg
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d) 2.5)
Solution. Here,  Kinetic energy of the body/faug &t arfast Foll, Ex=51

Speed of the body/fug T IfA, v=2m/s
If m is the mass of the body, then /afe T9Us T geIHATT m BT ar

Ek=%mv2
_2E,  2x5]
= _(Zm/s)2_2'5 kg

66. An object of mass 1 kg raised through a height h. Its potential energy
increases by 1 J. find the height h.

1 fehell T a& h F7a1S & ol & | SHPT HHTIAA ol 1) 56 STl &1 31S h
AT hifaTT|

a) 1J

b) 1m

c) 0.1m

d) 0.1J
Solution. Here, mass of the object/fAUg &l geTHT, m = 5kg

Increase in potential energy/ae! §§ Fufas e, Ep,=11J

Ep, = mgh,

he B
mg
(1kg) (10m/s?)

=0.1m

67. A boy of mass 40 kg runs up a fight of 50 steps, each of 10 cm high, in 5s.
Find the power developed by the boy.

40 ThAIT G HTST T Ueh oISl 5 Tehs &, 50 Higl el &, Todeh 10 JAT T
A1 FI g oI5eh GaRT 3chford ATFd AT Y|

a) 100 W

b) 200 W

c) 300 W

d) 400 W
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Solution. Here, mass of the boy/clSeh &l GeIdHTT m = 40 kg
Total height gained/&el 318, h =50 x10 cm = 500 cm= 5m
Time taken to climb/&gaT & ToIAT IRAT THA, t = 55

Work done by the boy/elgsh GEIRY AT T, W = mgh
= (40kg). (10m/s?) (5 m)
=20001J

Power developed/2If&d, P = —=——=400W

68. When the KE of a particle is increased by 300%, the momentum of the body
is increased by:

ST forelY &moT <t a1farat 31T 300% 3¢ AT B, af fQus & 1fd 3¢ S 8:

a) 20%

b) 50%

c) 100%

d) 200%

Ans. (c) Final kinetic energy (K¢) = Initial kinetic energy (Kj) + 300% OF K;

300
Clearly, K,/K,= 4

p ’K '
As P"“,E,'pi= ?f=\/1=2 or pg=2p; Or pg—p;=2pi=Pi=Pi
i i \

Pf— DPi
Pi

Thus, % age increase in momentum = x100 = 100%.

69. If the linear momentum is increased by 50%, then KE will be increased by:

A NG T H 50% T Jefer g5 &, ot arfaret Fet A gefer gref
a) 50%

b) 100%

c) 125%

d) 25%

2. (c) Final momentum, Pr=pi+ (1/2) p;=(3/2) p; or br_3
P 2

K 2
As K o< p2, =f _|Pr =3 9 5
: [pJ s O K=y o Kp-Ki=2k

: ' Ki-K;, = -
Thus, % age incrase in KE =—{ ¢ _G/HK; e
' s X x100 = X x100=125%
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70. A 4 kg mass and 1 kg mass are moving with equal kinetic energies. The

ratio of their momentum is: ¢

4 ToralT Gea AT 3R 1 Tohall Ged@Te THAT TTciol Soll & AT HH I 8 | FAIT

<RI 3T g1

a)2:1
b)1:2
c)l:1
d)4:1
Ans

2 pL_ |™ K)
_P = £ = , (for same
. (c) As K_2 sy P 2mK  or )

71. A lamp consumes 1000 J of electrical energy in 10 s. What is its power?
Teh &9 1000 J T faeg e Soil Sl WU 10 Achs A YT § 8| gHhT AT
FATE?

a) 100 W

b) 200 W

c) 300 W

d) 400 W

Solution. Here, electrical energy consumed/ﬁ?\?flﬁjxdcl hr@ad w = 1000 J
Time in which this energy is consumed/ a8 THY for T3 59 FoiT T @I gd!

g
t=10s
Power of the lamp/ &q& dT orfFd P=2 =22 _ 100w

t 10s
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72. An electric heater is rated 1500 W. How much energy does its used in 10
hours?

Ueh Solfargeh 61 ahl 1500 ITC &1 ¢ | §1ex GaRT 10 G¢ # fohdeil Sotl o

3T R SATaT 82
a) 1.5
b) 15
c) 150
d) 1500

Solution. Here, Power of the electric heater/ m%@ﬁﬁ 91fd, P = 1500

\W%

Time for which it is used/ T [oTde TolT 9T 39T fhATSATATE t = 10 h
=10 X 60X 60 s =3600s

Energy used by the electric heater/ Selfdceh §1e GaRT 3UTNIT hT ST dTell
il

W=P Xt
=1500 W x 10 h
= 15000 Wh = 15 kWh = 15 units

73. The power of a water pump is 2 kW. If g = 10 m/s?, the amount of water it
can raise in 1 min to a height of 10 m is:

Toh UTaiT 99 T AfFd 2 fheliare g1 af¢ g = 10 m/s?, 1 T&HsTe & 10 HeT &1

3aTS e 9Tl Y el HTHT S Fehd) B

a) 2000 litre
b) 1000 litre
c) 100 litre

d) 1200 litre
Ans. P = % = ngh or
_ Pt _ (2000 W)(605)
gh (10522)(10 M)

= 1200 kg = 1200 litre

74. Mohan having a mass of 40 kg he climb of 50 steps of a staircase in 10s.If the height of
each step is 15cm then what is his power?

g &1 ToleT 40 fRam &, 9g 50 WfeAT 10s 7 wgar &1 I 9cqs =orT i Fa1s 15 [ §
ar 3gehr eafed FT §?

(a) 200W
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(b) 400W
(c) 100W
(d) 300W

W=F*d

= m * g * d

=40*10 * 50 *0.15m

= 3000

=3 KJ.

thus 30 KJ of work is done by the boy
Power Dissipated can be calculated as
P=W/t

= 3/10

= 0.3 K Watt = 300 Watt

thus power dissipated is 300 Watt.

75. If a boy covers a distance of 20 meters with 600 Newton force in 4 minutes, then
the amount of power consumed by the boy is?

ITE Teh of5ehT 4 TATIC # 600 7T TeT & ATY 20 FHIX hl gl T Il &, Al A5eh GarT

TUd &I STl aTell [aoTelT hr AT 87

(a) 50watt
(b) 100watt
(c) 80watt
(d) 25watt

Distance covered by the boy (d) = 20 m

Time is taken by the boy (t) =4 min = 240 s

Force (F) = 600 Newtons

We know that work = Force x distance

=Fxd =600 x20 W =12000 N-m (Newton-Meter)
Power consumed by the body (P) = Work/time = 12000/240
P=50 watts

76. A boy of 50 kg mass climbs 40 stairs in 9 seconds. If the height of each stair is 15cm, then
find his power.(g=10ms)

50 fhell aotel T T oISHT 9 Ths & 40 AT Tear &1 I g3 A & Fa1$ 15 Jeh
g, di 3T ofFd AT HIfAT| (g=10ms)

(a) 333.33W

(b) 333.34J

(c) 333.34ms

(d) 387.5W

Given the mass of the body (m) = 50Kg.

height (h)= 45%15 = 675cm = 6.75m.

time (t)= 9 sec,

g= 10ms-2.

Potential energy = mgh = (50 x 10 x 6.75) J = 3375 J.
Power of the body = Rate of doing work = Energy /Time
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=3375/9=375W.
So, the power is 375 W.

77. A 40 kg girl quickly climbs up the stairs to 5m height in 4 sec, what will be the power
developed by her?

T 40 fohall & 5Hr 4 THs H 5 HlX T Fa15 W ey & Aifeam Tgdr §, 30% anr
faefia & a5 ofea Far gefe

(a) 500W

(b) 200W

(c) 2000W

(d) 100W

78. A boy of 50 kg mass climbs 45 stairs in 10 seconds. If the height of each stair is 16cm
then find his power?

50 forell ol FT U aIsaT 10 JHhs H 45 Aifear gear g1 Ife g3 A i 35 16 T
g ar 3gdr afea g Hifae?

(a) 337.5ms

(b) 387.5W

(c) 360W

(d) 360)

79. 9 x108 ) of energy is consumed in a month in a house. How much this energy is in the
unit?

Th W H UH AglT H 9 x108 ) ol &I TUd gl &1 3HS H Tg Soll fohdelr g2

(a) 25

(b) 2.5

(c) 2500

(d) 250

1 unit of energy is equal to a 1-kilowatt hour (kWh).

1 kWh = 3.6 x 108 J.

So, 1 unit=3.6 x 106 J.

Here, given 9 x 108 J energy, that means (9 x 108) / (3.6 x 108) = 250 units.
Hence, 250 unit energy is consumed.

80. A man of height 1.4m wishes to see his full image in a plane mirror placed 15. at
distance of 2m. The minimum height of the mirror should be

1.4 #1EY 3721 1 Teh I = I BT T 2 H1eX H1 g W 15 I §T FHA gUoT

# @ g § | ST T 7 gATH FATS glelt ART
a) 0.5m
b) 0.7m
c) 0.9m
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d) 0.10

The minimum height required to view the full image of an object is half the height of
the plane mirror.

So according to this question, the height is given 1.4m, so the minimum height of
required mirror will be 0.7m.

forelt e T ot gfafdes daat & e navaes =gadw F=rs ade guor it J=s
3T gl &

37cT: S8 T2 & ITAR 32TS 1.4 #Y &Y 975 B, 31cT: TRk GUUT T wgeTcd Fa1s 0.7 #Y
gt

Position of
mirror

~. Minimum
~o length of

'~ mirror
N Height

ObJeCt Considering the symmetry and using
similar triangles, the minimum length of
the mirror is exactly half the height

81. Calculate the units of energy consumed by 100 W electric bulb in 5 hours.

5 g¢H 100 aTe fSSTell & Tod GaRT WId Foll &l 07T |
a) 50
b) 0.5
c) 05
d) 0.05
Solution. Here, power of the electric bulb/ded ¥ 2IfeFd, P = 100 W = 0.1 kW

Time form which bulb is used/39IET A OR—ATIRT AT, t=5h

p=%
t
W=Pt
Energy consumed by the bulb, W =P t
=0.1kW (5h)
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= 0.5 kWh = 0.5 units

82. When the angle between two plane mirrors is 300, how many multiple images will
be formed by the mirrors?

ST &Y FHCTS GUvTt & ST T HIOT 300 &, A g9t § fehcket g Tfafers geiar?
a) 10
b) 9
c) 8
d) 11

Formulatobeused: n= ? - 1, where 8 is the angle between the mirrors.,

Here, the angle between two mirrors is 6 = 40°.
So, number of images formed is n = % -1=11

83. An object is placed at a distance of 20 cm in front of a convex mirror of radius of
curvature 30cm. Find the position and nature of the image.

T T Y 30 YT Y AT & et gdoT & AAT 20 FAT Y g ) 1@ I ¥ v
1 FEufe 3R Gehfcr 1 gl ST |

a) 50cm

b) 1.25cm
c) 5.25cm
d) 8.57cm

Ans. Here, object distance, u = - 20 cm, radius of curvature, R = 30 cm, image
distance, v =7?
As -+
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As v is positive, image is at the back of the mirror. It must be virtual and erect. Elﬁ? v

= hRIcHS g, FTafad GUUT & 9IS § |18 SMATT 3R e g afg e

Sign convention for Mirrors

Positive

Negative +——Mlirror — Positive

Negative Negative
Positi _ \ iti
ositive Negative Positive
T \—> Positive Positive
C l F 3 l P F C
Negative Negative
Concave Mirror Convex Mirror
Focal length of Focal length of
concave mirror is convex mirror is
always Negative always Positive

84. A real image, 1/5'" of size of the object is formed at a distance of 18 cm from a
mirror. What is the nature of mirror? Calculate its focal length.

Teh A iden FTTSs, S T 3TehR T 1/5" GUOT § 18 Y T gl TR &eTar & | GUoT hr

Sh el AT §2 SHehl Bichel oldTS shT AU i |
a) 22.5cm
b) 10.5cm
c) 8.75cm
d) 2.25cm
1
Ans. m=_Y 1. 18  18x5=-90cm.
u 5 u
1 1 1
——_—=—
v u f
1 1 1 5-1 1 90
—_—— = = —== = f[f=—=225cm
18 90 f 90 f 4

Image is real. It is concave mirror.

gfafee aredias &1 g 37ddel euoT &l

85.A simple circuit contains a 10 V battery and a bulb having 20 ohm resistance. When you
turn on the switch, the ammeter connected in the circuit would read .

Ueh ATYRUT iehe A 10 dlec Y ST 31 20 30 9fAAT aTelT Ueh Sod I g | 59 379

f&erer <o X &, At Afdhe 7 S[5T weiex v |
a) 0.5A
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b) 0.2A
c) 4A
d) 5A

Solution :According to the ohm's law that V =IR

| = potential difference/resistance

Given values is voltage v = 10v resistance R = 20 ohms
I =V/R =10/20 = 0.5A

86. The kinetic energy of a body is 400 J. Find the velocity if it's mass is 50kg.
fordY [ 1 a1farst 341 400 J § 1 AT SHHT GcTHTS 50kg § Al AT AT DITAT|
a) 16ms?
b) 4ms?
c) 10ms?
d) 8ms?

Solution : The kinetic energy of a body is
KE=1/2mv?

400=1/2x50xV?>
16=V?
4dmst=V

87. A pair of bullocks exert a force of 140 N on a plough. The field being ploughed is 15 m
long. How much work is done in ploughing the length of the field ?

ST 3T Teh SIIST TUeh T UX 140 N T §of oI3TTdT & | ST ST 8T W 15 Al AT g | @ hr
TS T SiTclel | fohdelT HIH BIATE ?

a) 1600
b) 12001
c) 2100
d) 300)J

Answer: Work done = Force x Displacement = 140 x 15 =2100J

88. A force of 10 N displace an object by 10 m. If cost done is 50 joule then direction of force
makes what angle with the direction of displacement ?

10 N 3T o7 ol a6 T 10 m TaEATT T & | Afe; Foham 1T W 50 el § il ot b e
TaTATge T TR & ThdaT HIOT ST &2

a) 120°
b) 60°
c) 90°
d) 180°
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Solution : dW =f.s cos@
e 50=10.10 cos@

e Cosf =50/100

e CosB=Y%

e Cos 0 =Cos60°

e 0O=60°

89. The acceleration due to gravity on the Earth's surface (mass M and radius R) is
proportional to .

YAl T HeTg TR I&cdlehvUT & HRUT ca’0T (GegHT M 3R AT R) &

AT Bl & |
(@M /R?
(b)M/R

(c) MR

(d) M?/R

90. The distance travelled in 2s independently of a body falling freely will be.....

TIAT &G I arel QR A TIdT & H 25 H TT A IS U 8 ...

(a)39.2m
(b)4.9m
(c) 19.6 m
(d)9.8 m

91. A car falls from an outcrop and lands in 0.4 seconds. What is its speed while hitting the
ground? (Suppose g=10m/s?)
Teh X 3T3¢ohIT & IR § 31X 0.4 Ths 7 IaAXAT & | ST T THhUAA THI SHhT T F4T
&2 (AT NTAT g=10m/s?)
(a) 4 ms!
(b) 4 ms?2
(c)5mst
(d) 4 mst
Given, time taken(t) = 0.4 second, acceleration due to gravity(g) = 10ms™, initial speed (u) =
0 ( As car is under free fall ) and final velocity on striking the ground = v
Using equation of motion, v = u +gt
v=0+10x0.4
v=4mst

92. A ball thrown vertically returns to the earth after 10 seconds. What is the speed of
throwing? (if g = 10 m/s?)

SASdc theh! 1S 37 10 Hehs oh dTG, JLT TR olle 31Tl & | thehot 3T 31TeY T 82 (IS ST = 10
Hi/a?)

a) 120m/s

b) 600 m/s
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c) 100 m/s
d) 60m/s

93. If you weight 38kg on Earth, what will be your weight on the Planet Mercury?

e 3T IR G2t TR 38 R &, oY 8 I8 TR 3HThT HR fheftr gram?
(A) 19 kg

(B) 760 kg

(C) 10 kg

(d) 14.3 kg

On Earth, g = 9.80 m/s?, but on Mercury, the gravity is less than that of Earth, and the
acceleration due to gravity is about 3.7 m/s%. Hence, applying the formula, the weight of a
70.0-kg person on Mercury would be w = (70.0 kg)(3.7 m/s?) = 259 N (Newton).

Weight on earth = 30kg

Weight = Mass x g

Mass = weight/ g

=30/9.81=3.06

Weight on mercury = 3.06 x 3.7 = 11.322 kg
Weight on Venus = 3.06 x 8.87 = 27.14 kg
Weight on mars =3.06 x 3.711 = 11.36 kg
Weight on Jupiter = 3.06 x 24.79 = 75.86 kg
Weight on Saturn = 3.06 x 10.44 = 31.95 kg
Weight on Uranus = 3.06 x 8.87 = 27.14 kg
Weight on Neptune =3.06 x 11.15 =34.12 kg

94. During an experiment, a signal from a spaceship reached the ground station in five
minutes. What was the distance of the spaceship from the ground station? The
signal travels at the speed of light, that is, 3 x 108 m/s.

94, Tsh YA & G, Uh 3ARET I ¥ T @9 g fAsde & a13s e
deh 9gT IAT| A3 TR F HARET 1T H g fohctelr 22 {aever gehrer
Ifd & IIdT g, T 3 x 108 He/TAHhs|

Solution

Given that the signal travels in a straight line, the distance between the spaceship and the
ground station is equal to the total distance traveled by the signal.

5 minutes = 5*60 seconds = 300 seconds.

Speed of the signal = 3 x 108 m/s.

Therefore, total distance = (3 x 108 m/s) * 300s

= 9*10!° meters.

95. A bus decreases its speed from 80 km h™* to 60 km h™* in 5 s. Find the acceleration
of the bus.
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95.Teh &9 5 Tehs & 379e0T a1fd 80 frdAT €er-1 & e 60 fraY ufd gerad & gl
9 FT a0 AT Fifav]

Solution

Given, the initial velocity (u) = 80km/hour = 80000m/3600s= 22.22 m.s™*

The final velocity (v) = 60km/hour = 60000m/3600s= 16.66 m.s*

Time frame, t = 5 seconds.

Therefore, acceleration (a) =(v-u)/t = (16.66 m.s* —22.22 m.s!)/5s

=-1.112 m.s?

Therefore, the total acceleration of the bus is -1.112m.s™. It can be noted that the negative
sign indicates that the velocity of the bus is decreasing.

96. A train starting from a railway station and moving with uniform acceleration
attains a speed 40 km h™' in 10 minutes. Find its acceleration./ 96. T& I9MST

Yd AT § TAR THAA a7 § Fod ge 10 e # 40 el ger-
1 fr 71fa greg FT A &1 SHHT a1 AT S

Solution

Given, the initial velocity (u) of the train = 0m.s™ (at rest)

Terminal velocity (v) of the train = 40km/hour =11.11 m.s!

Time interval, t = 10 minutes = 600 s.

The acceleration of the train is given by =(v-u)/t = (11.11 m.s’* — 0 m.s*)/600s = 0.0185 m.s

97. A train is travelling at a speed of 90 km h™. Brakes are applied so as to produce a
uniform acceleration of —=0.5 m s2. Find how far the train will go before it is brought
to rest.|
Teh TeEmEr 90 TR AT ger ufa & gt § I W g1 -0.5 m s-2 & Teh AT caloT
3Tl el & [T deh oFIT S 81 Tl o0 foh o7 Tehod A Ugel fehcell T deh
SaE|

Solution

Given, initial velocity (u) = 90 km/hour = 25 m.s!

Terminal velocity (v) =0 m.s?

Acceleration (a) =-0.5 m.s?

As per the third motion equation, v2-u?=2as

Therefore, distance travelled by the train (s) =(v?-u?)/2a

s = (0%-25%)/2(-0.5) meters = 625 meters

The train must travel 625 meters at an acceleration of -0.5 ms before it reaches the rest
position.

98. A racing car has a uniform acceleration of 4 m s’2. What distance will it coverin 10 s
after start?/ 98. T IAT FR FT ca 0T 4 ms-2 gl YRH & a1 10 F&Hs &

I fhael gt a3 +i
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Solution

Given, the car is initially at rest; initial velocity (u) =0 ms™?

Acceleration (a) =4 ms™

Time period (t) =10s

As per the second motion equation, s = ut+1/2 at?

Therefore, the total distance covered by the car (s) =0 * 10m + 1/2 (4ms2)(10s)?
=200 meters

Therefore, the car will cover a distance of 200 meters after 10 seconds.

99. A stone of 1 kg is thrown with a velocity of 20 ms™ across the frozen surface of a
lake and comes to rest after travelling a distance of 50 m. What is the force of

friction between the stone and the ice?/ 1 el T T& 92X T sfier Y STHT
g5 Wag W 20 ms-1 F 3T § &H1 a1 § AR 50 e A gt a7 FA &
915 5% ST §1 9eR AR aF & i ador g9 BFaar gar 2

Solution

Given, Mass of the stone (m) = 1kg

Initial velocity (u) = 20m/s

Terminal velocity (v) = 0 m/s (the stone reaches a position of rest)
Distance traveled by the stone (s) =50 m

As per the third motion equation, (v? — u?) = 2as

- L (vz— uz)
The acceleration of the stone is given by:

0-400
100

Therefore, acceleration of the stone (a) = ms2 = -4 ms2

As per the second law of motion, F = ma
Therefore, force acting on the stone, F = 1kg x -4ms2=-4 N
The frictional force acting on the stone has a magnitude of 4 N and it acts on the

direction opposite to that of stone’s motion.

100. An automobile vehicle has a mass of 1500 kg. What must be the force
between the vehicle and road if the vehicle is to be stopped with a negative

acceleration of 1.7 ms2?/ 1 mﬁmwwwsﬁaaﬁaﬁrgéww
20 ms-1 & A7 & a1 A1 § AR 50 A Fr g T T F G TF
AT §1 9edX 3R o & g avor qa fRder gar @2

Solution

Given, mass of the vehicle (m) = 1500 kg
Acceleration (a) = -1.7 ms™

As per the second law of motion, F = ma
F = 1500kg x (-1.7 ms2) =-2550 N
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Therefore, a force of 2550 N must act on the vehicle in a direction opposite to that of its
motion.

101. A hockey ball of mass 200 g travelling at 10 ms™ is struck by a hockey stick
so as to return it along its original path with a velocity at 5 ms™. Calculate the
magnitude of change of momentum occurred in the motion of the hockey ball by

the force applied by the hockey stick./ 10 ms? T 3ifd & I HT G 200 IH
GEUAT &1 Ueh giehT 31g &1 glehl T€ceh ¥ ART ST & dlfh @8 5 ms™ & a9 & a1y
Y Hel 9U W ollc 31T glehr e G@nT o@IT 7T ol GaRT gleht 3 T a1fd &
gleT aTel TAIT IRAd & IRATOT ¥ AT FY

Solution

Given, mass of the ball (m) = 200g

Initial velocity of the ball (u) = 10 m/s

Final velocity of the ball (v) =—5m/s

Initial momentum of the ball = mu = 200g x 10 ms = 2000 g.m.s™*

Final momentum of the ball = mv = 200g x -5 ms?* =-1000 g.m.s™*

Therefore, the change in momentum (mv — mu) =-1000 g.m.s* — 2000 g.m.s* = -3000
g.m.s?

This implies that the momentum of the ball reduces by 1000 g.m.s* after being struck by the
hockey stick.

102. A bullet of mass 10 g travelling horizontally with a velocity of 150 m s~
1 strikes a stationary wooden block and comes to rest in 0.03 s. Calculate the
distance of penetration of the bullet into the block. Also calculate the magnitude

of the force exerted by the wooden block on the bullet./ 10 IqTH GSIHTA i H
el AT T @ 150 ms-1F T F IHT FIA §U T U dh3 F e
¥ THUet § AR 0.03sH TF FTr § st F Aol F wdw F gl Hr
AOEAT FY| el G TFS F ICH GART JINT AT FoT F GRATT Ay 8
AT F|

Solution

Given, mass of the bullet (m) = 10g (or 0.01 kg)

Initial velocity of the bullet (u) = 150 m/s

Terminal velocity of the bullet (v) =0 m/s

Time period (t) =0.03 s
To find the distance of penetration, the acceleration of the bullet must be calculated.
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As per the first motion equation, v = u + at

v-u  0-150 _
Therefore,a = — = 2
t 0.03

Acceleration of the bullet after striking the wooden block is -5000 ms=2.
Now, from the motion equation: (v? — u?) = 2as , the distance of penetration (s)
can be calculated as follows:

vZ-u? _ 0%2-(150)?

S= = meters = 2.25 meters
2a 2(-5000)

As per the second law of motion, F = ma

Therefore, force exerted by the wooden block on the bullet (F) = 0.01kg x (-5000 ms™)
=-50N

This implies that the wooden block exerts a force of magnitude 50 N on the bullet in the
direction that is opposite to the trajectory of the bullet.

103. A stone is thrown vertically upward with an initial velocity of 40 m/s.
Taking g = 10 m/s?, find the maximum height reached by the stone. What is the net

displacement and the total distance covered by the stone?/ Téh Y H 40
HAeAFs & IRAF 7 § daad FWR A HR HF AT 81 g=10 m/s2 Ad
gU, 9o AN uget 7§ HAwawr F9E T Afow) ey R 3k
YeYT EART aF Y T§ Fel gt FAT §2

a) 40m, 160m

b) Om, 160m

c) 40m, 80m

d) Om, 80m
Solution:
Given data:
Initial velocity u = 40m/s
g=10m/s?

Max height final velocity = 0

Consider third equation of motion

v2 = u? — 2gs [negative as the object goes up]

0=(40)’-2x10xs

s=(40x40) /20

Maximum height s = 80m

Total Distance =s +s =80+ 80

Total Distance = 160m

Total displacement = 0 (The first point is the same as the last point)

104. Calculate the force of gravitation between the earth and the Sun, given that
the mass of the earth = 6 x 10?* kg and of the Sun = 2 x 103° kg. The average

distance between the two is 1.5 x 10'* m./ ?‘cﬁ 3R '\‘I‘:ﬁ' & €T '{];WWT C)
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$Y AU F, IE a@A §U F gLl F1 geqAT = 6 x 1024 A R gF
= 2x 1030 fFam| gt & & #r stEa gft 1.5 x 1011 Hex §

Solution:

Given data:

Mass of the sun ms =2 x 1030 kg

Mass of the earth me = 6 x 10?4 kg

Gravitation constant G = 6.67 x 101! N m?/ kg?

Average distance r= 1.5 x 101 m

Consider Universal law of Gravitation
(Gmym,)

- —

(6.67 x 107 x 6 x 10** x 2 x 1039

F= (15 x 101)2

F=356x 102N

105. A force of 7 N acts on an object. The displacement is, say 8 m, in the
direction of the force. Let us take it that the force acts on the object through the

displacement. What is the work done in this case? &l qE] YT INFT def F
AT &1 a8 A R & Rrya aer AifSw sdflex 1 77 Nfovw F
fFuTae & Aeyw F 9¥g W IS FE AT ¢ 39 AAS H F FF
T 82

Solution:

When a force F acts on an object to move it in its direction through a distance S, the work is
done

The work on the body is done by force

Work done = Force x Displacement
W=FxS

Where,

F=7NS=8m

So, work done,

W=7x8

W =56 Nm

W =56

106. A pair of bullocks exerts a force of 140 N on a plough. The field being
ploughed is 15 m long. How much work is done in ploughing the length of the

field?/ daf &Y T S TH g T 140 N FT g 9Tl g1 AT ST aTell
|9 15 e &t B

gd & Far$ Jars # e w17 aorar 82
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Solution:

Work done by the bullocks is given by the expression:

W=Fxd

Where,

Applied force, F =140 N

Displacement, d =15 m

W=140x15=2100

Hence, 2100 J of labour is finished in tilling the length of the sector.

107. The kinetic energy of an object of mass, m moving with a velocity of 5 ms
1is 25 J. What will be its kinetic energy when its velocity is doubled? What will be

its kinetic energy when its velocity is increased three times?/ 5 ms-1 & AT F
MAATT m gegaAr H FH avg 7 afasr FAT 25181 T FWHT AT QWL
T far ST Y swRr AfaSr FAT FAT g I SHHT A AT AT war
I se aY s afas Far 41 gei?

Solution:

The kinetic energy of the object = 25)
The formula for kinetic energy is
mv?

Kinetic energy =
m=2kg
Therefore increased velocity = {3X5} ? =15m/s

Kinetic energy increase =§ X 2 X (15)% =225)

108. An object of mass 40 kg is raised to a height of 5 m above the ground. What
is its potential energy? If the object is allowed to fall, find its kinetic energy when it

ishalf-waydown./40mﬂmmﬂ'ﬁWaﬁﬁm'\q’SFn'ET@I'
31§ aF 3o/ Jrar ¢l s Rufasr st Far 37 3Ry awq # e R
ST o 3 gt W @ W 3weh! afasr St A d HifSel

Solution:

Given Mass (m) =40 kg
Acceleration due to gravity (g)= 10m/s?
Height (h)=5m

Potential energy=m x gx h
P.E=40x 10 x 5 =2000J
Potential energy = 2000J ( 2000 joules)

At a height of 5 metre the object has a potential energy of 2000 J.
When this object is allowed to fall and it is Half way down its height above the ground will
be half of 5 m=5/2=2.5m.



PHYSICS NUMERICAL — PART -2

P.E at Half way down= mx gxh
P.E=40x 10 x 2.5=1000J
[h=2.5m]

Potential Energy at Half way down= 1000 joules.

According to law of conservation of energy:

Total potential energy= potential energy at Half way down+ kinetic energy at Half way of a
down

2000 = 1000 + K.E at Half way down

K.E at Half way down= 2000- 1000= 1000 J

Kinetic energy at half way down= 1000 joules.

109. . An electric heater is rated 1500 W. How much energy does it use in 10

hours?/ T SAfdea glex dr I 1500 Wl I8 106 H fhdely FaT &1
3IYGRT HFIAT 82

Solution:

With the help of the expression, energy consumed by an electric heater will be obtained,
P=T

Where,

Power rating of the heater,

P =500 W = 1.5 power unit Time that the heater has operated,

T =ten h Work done = Energy consumed by the heater

Therefore, energy consumed = Power x Time

=1.5x10=15kWh

Hence, the energy consumed by the heater in 10h is 15 kWh.

110. Calculate the work required to be done to stop a car of 1500 kg moving at a

velocity of 60 km/h?/ 60 fF#HI/EeT & a7 ¥ TeldY 1500 FFeNATH Hr FR H
U F AT FT F= gk T A 7077 FI?

Solution:

Given data:

The mass of the body = 1500kg
Velocity v = 60km/hr

60 % 1000m
T T 3600s

= ?m/s



PHYSICS NUMERICAL — PART -2

The work required to stop the car = kinetic energy change of the car

1 1
= -mv? — -m(0)
% 2

> X (1500) x (?)2
=208333.3)J

111. Calculate the wavelength of a sound wave whose frequency is 220 Hz and
speed is 440 m/s in a given medium./ frdl R v HATeww # eafar a@or

T ded &Y e Y E Imgf 220 g 3R AR 440 AeAFT B

Solution:

Given that,
e Frequency of sound wave = 220 Hz.
e Speed of sound wave = 440 m/s.
Wavelength- ?

We know that,
Speed = Wavelength x Frequency
vV=Av
440 = Wavelength x 220
Wavelength = 440/220
Wavelength = 2
Therefore, the wavelength of the sound wave = 2 meters.

112. An echo is heard in 3 s. What is the distance of the reflecting surface from
the source, given that the speed of sound is 342 ms'1?/ 3 9% # T gfaeafa

g & ¥ W & Wl aaE A gl w0 Y, Aw dwd qu B Ay A
afd 342 ms-18?

Solution:

Speed of sound (v) =342 ms™!

Echo returnsintime (t)=3s

Distance travelled by sound =v xt=342x3=1026 m

In the given interval of time, sound must travel a distance which is twice the distance of
reflecting surface and source.

Therefore, the distance of reflecting surface from the source =1026/2 = 513 m.

113. The frequency of a source of sound is 100 Hz. How many times does it

vibrate in a minute?/ €afay & WT A 3113;%’ 100 Hz &1 I8 TF s &
fFaell R HYT AT &2

Solution:
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Frequency = (Number of oscillations) / Total time
Number of oscillations = Frequency x Total time
Given,

Frequency of sound = 100 Hz

Total time = 1 min (1 min =60 s)

Number of oscillations or vibrations = 100 x 60 = 6000

The source vibrates 6000 times in a minute and produces a frequency of 100 Hz.

114. A stone is dropped from the top of a tower 500 m high into a pond of water
at the base of the tower. When is the splash heard at the top? Given, g=10m

s2 and speed of sound = 340 m s~1./ 500 #eT T TH T & f¥ F T TR
TR F IMUR W 9l & arere & FRrm arar g1 oY W s Fa gons
ﬁ%’?mm%,g=10ms—23ﬂ'¢ egfa i aIfad = 340 ms-11

a) 10.47s

b) 11.47s

c) 10s

d) 11s
Solution:

Height (s) of tower =500 m

Velocity (v) of sound =340 m st

Acceleration (g) due to gravity =10 m s™!

Initial velocity (u) of the stone =0

Time (t1) taken by the stone to fall to tower base
As per second equation of motion:

s=uty + (%) g (t1)?

500 =0 x t1 + (%) 10 (t1)?

(t1)2=100

t1=10s

Time (t2) taken by sound to reach top from tower base = 500/340 = 1.47 s.
t=t1+t

t=10+1.47
t=11.47s.
115. A sonar device on a submarine sends out a signal and receives an echo 5 s

later. Calculate the speed of sound in water if the distance of the object from the

submarine is 3625 m./WWW@WWWﬁWm%
3R 5¥Hs a5 v glaeafa grod FIar ¥ afE geAgedt § awg # gt 3625
Hex ¥ ar aelt & eafx iy afy Hr o F
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Solution:

Time (t) taken to hear the echo=5s

Distance (d) of object from submarine = 3625 m

Total distance travelled by SONAR during reception and transmission in water = 2d

Velocity (v) of sound in water = 2d/t = (2 x 3625) / 5

= 1450 ms?
116. If a bus travelling at 20 m/s is subjected to a steady deceleration of 5 m/s?,
how long will it take to come to rest ?
Solution :

Deceleration, a=-5m/s?
Initial velocity, u=20m/s
Final velocity, v=0m/s
="

Deceleration, a=-5m/s<
Initial velocity, u=20m/s
Final velocity, v=0m/s

$=7

117. A large concave mirror has a radius of curvature of 1.5 m. A person stands 10
m in front of the mirror. Where is the person’s image ?
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Solution :

R=-1.5m (concave mirror)
u=-10m

30
v--ﬁ--o.Slm

The person's image will be 0.81 m in front of concave mirror.

118. An object of 5.0 cm size is placed at a distance of 20.0 cm from a converging
mirror of focal length 15.0 cm. At what distance from the mirror should a screen be
placed to get the sharp image ? Also calculate the size of the image.

Solution :

h1=5.0cm, u=-20cm, f=-15cm, v=2, hp=7
We know that

1,11

v u f
1,1 __1
v (-20) (-195)
1 1 1

v 20 15

1 -5

v 300

v =-60cm

The screen should be placed 60 cmin front of the mirror.

And

M= E: '—E
A u

h, __(-60)

5 (-20)

h, = =15cm

height of image = 15cm

119. An object 20 cm from a spherical mirror gives rise to a virtual image 15 cm
behind the mirror. Determine the magnification of the image and the type of mirror
used.
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Solution :

u=-20cm

v=15cm (virtual image)

We know that

m=-Y -1 _07s
u (-20)

The mirror used is of convex type.

120. At what distance from a concave mirror of focal length 10 cm should an
object be placed so that:
(a) its real image is formed 20 cm from the mirror ?
(b) its virtual image is formed 20 cm from the mirror ?
Solution :
(a)f=-10 cm

v=-20cm (real image)
1 1 1

u=-20cm
(b)f=-10 cm

v=20cm (virtual image)
11 1

v u f

1 .1 1

20 u -10



