
PHYSICS NUMERICAL – PART -2 

 

 
61. Calculate the mass of a body whose volume is 2 m3 and density 0.52 g/cm3. 
उस #पडं के )*यमान क/ गणना कर3 िजसका आयतन 2 m3 और घन:व 0.52 g / cm3 है। 

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

 
Solution. Here. Volume of the body/ #पडं का आयतन. V = 2m3 

  Density of the body/#पडं का घन:व,       d = 0.52 g/cm3 

                                                                               = 0.52 × 1000 kg/m3 
                       = 520 kg/m3  
              Mass of the body/#पडं का )*यमान  M = V×d 

                                                      = (2m3)	×(520kg/m3) 
                                                       = 1040kg  

 
62. A thread of mercury of 10.2 g is in a tube of uniform cross-section 0-1 cm2. 
Calculate the length of the thread. The density of mercury is 13.6 g/m3.  
10.2 Kाम पारे का एक धागा 0.1 सेमी2 OेPफल क/ एक Sयबू म3 है। धागे क/ लंबाई क/ 
गणना कर3। पारे का घन:व 13.6 g / m3 है। 

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

 
Solution.         mass of mercury /पारे का )*यमान,   M = 10.2 g 

              Density of mercury/पारे का घन:व d = 13.6 g/cm3 

Cross-sectional area of the tube/अनYुZथ काट का OेPफल a = 0.1 cm3 

Clearly, volume of mercury in the tube/Sयबू मे पारे का आयतन V = !
"

 = #$.&	(
#).*(/,-!  

                                                                =  0.75 cm3 

 
63. A solid body of mass 150g and  volume 250 cm3 is put in water. Will the 
body float or sink?  
150 Kाम )*यमान और 250 सेमी3 के ठोस #प_ड को पानी म3 डाल `दया जाता है। #प_ड 

तरेैगा या डूबेगा? 
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a) 6.0 g/cm3 

b) 0.6 g/cm3 

c) 0.6 g/m3 

d) 6.0 Kg/m3 
Solution. Here,  Mass of the body/ #प_ड का )*यमानM = 150 g 

   Volume of the body/#प_ड का आयतन, V = 250 cm3 

   Density of the body/#प_ड का घन:व , d =		!
.

 = &/$	(
&/$	,-! 

  
         = 0.6 g/cm3 
Since the density of the body (0.6g/cm3) is less than the density of water (1 
g/cm3), the will float on water 
चूंcक #प_ड का घन:व (0.6g / cm3) पानी के घन:व (1 g / cm3) से कम है,  अतः यह 

पानी के ऊपर तरेैगी 
 
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.  
एक लड़का 40 N के बल से एक पZुतक को धgका देता है। इस बल iवारा cकए गए कायj 
होगा य`द पZुतक को राZत ेम3 25 सेमी #वZथा#पत cकया गया है। 

a) 10 J  
b) 1.2 J  
c) 1000J 
d) 12J 

Solution. Here, force acting on the book/पZुतक पर लगाया गया बल, F = 40 N  

                                  Distance/दरूn, s = 25 cm = 0.25 m 

Work done by the force/बल iवारा cकया गया कायj, W = F × s  
                                                 = (40N) (0.25)  
                                                  = 10 J  

 
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 क/ गoत से चलत ेसमय #प_ड का )*यमान pात कर3, िजसम3  गoतज ऊजाj 5 J 

हो। 
a) 10 Kg  
b) 10 J 
c) 2.5 Kg  



PHYSICS NUMERICAL – PART -2 

 

d) 2.5 J 
Solution. Here,  Kinetic energy of the body/#प_ड क/ गoतज ऊजाj, Ek = 5 J 

                Speed of the body/#प_ड क/ गoत,   v = 2 m/s  

         If m is the mass of the body, then /य`द #प_ड का )*यमान m हो तो 
                Ek = #

&
 mv2     

                          m = &	0"
1#

 = &×/3
(&-/5)#

 = 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 cकलो क/ वZत ुh ऊंचाई से गुज़रती है। इसक/ संभा#वत ऊजाj 1J बढ़ जाती है। ऊंचाई h 

pात क/िजए। 
a) 1J 
b) 1m 
c) 0.1m 
d) 0.1J 

Solution.     Here, mass of the object/#प_ड का )*यमान, m = 5kg  

 Increase in potential energy/बढ़n हुई िZथoतज ऊजाj , Ep = 1 J  
                Ep = mgh,  
                h =	 0$

-(
  

                   = #3
(#	7()	(#$	-/5#)

  
                   = 0.1 m  

 
 
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 cकKा )*यमान का एक लड़का 5 सेक3 ड म3, 50 सीढ़n चढ़ता है , Y:येक 10 सेमी क/ 
ऊँचाई क/  है। लड़के iवारा उ:सिजjत शिgत pात करे। 

a) 100 W 
b) 200 W 

c) 300 W 

d) 400 W 
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Solution. Here, mass of the boy/लड़के का )*यमान m = 40 kg  

       Total height gained/कुल ऊँचाई, h = 50 ×10 cm = 500 cm= 5m  

        Time taken to climb/छड़ने मे zलया गया समय, t = 5s 

Work done by the boy/लड़के iवारा cकया गया कायj, W = mgh 
                                                   = (40kg). (10m/s2) (5 m)  

                                                   = 2000 J 
  Power developed/शिgत, P = 8

9
 = &$$$3

/5
 = 400 W  

 
68. When the KE of a particle is increased by 300%, the momentum of the body 
is increased by: 
जब cकसी कण क/ गoतज ऊजाj 300% बढ़ जाता है, तो #प_ड क/ गoत बढ़ जाती है: 
a) 20% 
b) 50% 
c) 100% 
d) 200% 
Ans. (c) Final kinetic energy (Kf) = Initial kinetic energy (Ki) + 300%  OF Ki 
 
 
 
 
 
 
 
 
 
 
 
 
69. If the linear momentum is increased by 50%, then KE will be increased by: 

    य`द रै{खक संवेग म3 50% क/ वiृ~ध हुई है, तो गoतज ऊजाj मे वiृ~ध    होगी? 
a) 50% 
b) 100% 
c) 125% 
d) 25% 
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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 cकKा )*यमान और 1 cकKा )*यमान समान गoतज ऊजाj के साथ घमू रहे ह�। संवेग 

का अनपुात होगा? 

a) 2 : 1 

b) 1 : 2 

c) 1 : 1 

d) 4 : 1 

Ans 

 

 

 
 
 
 
 
71. A lamp consumes 1000 J of electrical energy in 10 s. What is its power?  
एक दnपक 1000 J क/ #वiयतु ऊजाj क/ खपत 10 सेक3 ड मे करता है है। इसक/ शिgत 

gया है? 

a) 100 W 
b) 200 W 

c) 300 W 

d) 400 W 
 
Solution. Here, electrical energy consumed/ #वiयतु ऊजाj क/ खपत W = 1000 J 

Time in which this energy is consumed/ वह समय िजसम3 इस ऊजाj क/ खपत होती 
है  
                                 t = 10 s 
Power of the lamp/ दnपक क/ शिgत   P= 8

9
 = #$$$	3

#$5
 = 100 W 
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72. An electric heater is rated 1500 W. How much energy does its used in 10 
hours?  
एक इलेिg�क हnटर को 1500 वाट का है। हnटर iवारा 10 घंटे म3 cकतनी ऊजाj का 
उपयोग cकया जाता है? 

a) 1.5 
b) 15 
c) 150 
d) 1500 

 
Solution. Here, Power of the electric heater/ �बजलn के हnटर क/ शिgत, P = 1500 
W 
Time for which it is used/ समय िजसके zलए इसका उपयोग cकया जाता है t = 10 h  
                                           = 10 × 60× 60 s = 3600 s 
Energy used by the electric heater/ इलेिg�क हnटर iवारा उपयोग क/ जाने वालn 
ऊजाj 
    
    W = P × t  

           = 1500 W × 10 h  
           = 15000 Wh = 15 kWh = 15 units  

 
73. The power of a water pump is 2 kW. If g = 10 m/s2, the amount of water it 
can raise in 1 min to a height of 10 m is: 
एक पानी पंप क/ शिgत 2 cकलोवाट है। य`द g = 10 m/s2, 1 zमनट म3 10 मीटर क/ 
ऊँचाई तक पानी क/ cकतनी माPा जा सकती है| 
a) 2000 litre  
b) 1000 litre  
c) 100 litre  
d) 1200 litre  
Ans.  P = 8

9
 = -(:

9
   or  

      m = ;9
(:

 = (&$$$	8)(*$5)
<#$%&#=(#$	!)

  

         = 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?  
मोहन का वजन 40 ,क-ा है, वह 50 सी2ढ़याँ 10s म7 चढ़ता है। य2द <=येक चरण कA ऊँचाई 15 सेमी है 
तो उसकA शिGत Gया है? 
(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?  
य"द एक लड़का 4 )मनट म- 600 .यटून बल के साथ 20 मीटर क6 दरू7 तय करता है, तो लड़के <वारा 
खपत क6 जाने वाल7 Aबजल7 क6 माBा है? 
(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 × distance  
= F × d  = 600 × 20  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 ,कलो वजन का एक लड़का 9 सेकंड म7 40 सी2ढ़याँ चढ़ता है। य2द <=येक सीढ़N कA ऊँचाई 15 सेमी 
है, तो उसकA शिGत Oात कAिजए। (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 × 10 × 6.75) J  = 3375 J.   
Power of the body = Rate of doing work =  Energy /Time   
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= 3375 /9 = 375 W.    
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?  
एक 40 ,कलो कA लड़कA 4 सेकंड म7 5 मीटर कA ऊंचाई पर जSदN से सी2ढ़यां चढ़ती है, उसके Tवारा 
UवकVसत कA गई शिGत Gया होगी? 
(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 ,कलो वजन का एक लड़का 10 सेकंड म7 45 सी2ढ़याँ चढ़ता है। य2द <=येक सीढ़N कA ऊँचाई 16 सेमी 
है तो उसकA शिGत Oात कAिजए? 
(a) 337.5ms 
(b) 387.5W 
(c) 360W 
(d) 360J 
 
 
79. 9 x108 J of energy is consumed in a month in a house. How much this energy is in the 
unit? 
एक घर म7 एक महNने म7 9 x108 J ऊजाZ कA खपत होती है। इकाई म7 यह ऊजाZ ,कतनी है? 
(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 106 J. 
So, 1 unit = 3.6 x 106 J. 
Here, given 9 × 108 J energy, that means (9 × 108) / (3.6 x 106) = 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 मीटर ऊंचाई का एक आदमी अपनी परू7 छJव को 2 मीटर क6 दरू7 पर 15 रखे हुए समतल दपLण 

म- देखना चाहता है। दपLण क6 .यनूतम ऊंचाई होनी चा"हए 
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. 
Oकसी वPत ुका पणूL QRतAबSब देखने के )लए आवTयक .यनूतम ऊँचाई समतल दपLण क6 ऊँचाई क6 

आधी होती है। 

अतः इस QTन के अनसुार ऊँचाई 1.4 मी द7 गई है, अतः आवTयक दपLण क6 .यनूतम ऊँचाई 0.7 मी 

होगी। 

 
 
 
 
81. Calculate the units of energy consumed by 100 W electric bulb in 5 hours.  
5 घंटे म3 100 वाट �बजलn के ब�ब iवारा खपत ऊजाj क/ गणना कर3। 

a) 50 
b) 0.5 
c) 05 
d) 0.05 

Solution. Here, power of the electric bulb/ब�ब क/ शिgत, P = 100 W = 0.1 kW 

 Time form which bulb is used/उपयोग मे zलया गया समय, t = 5 h  
                        P = 8

9
,  

                          W = P t  
Energy consumed by the bulb, W = P t 

                                 = 0.1 kW (5 h)  
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                                = 0.5 kWh = 0.5 units  
 
82. When the angle between two plane mirrors is 30∘, how many multiple images will 
be formed by the mirrors? 
जब दो समतल दपLणZ के बीच का कोण 30∘ हो, तो दपLणZ से Oकतने बहु QRतAबSब बन-गे? 

a) 10 
b) 9 
c) 8 
d) 11 

Formula to be used:     n = 𝟑𝟔𝟎°
𝛉
	- 1, where θ is the angle between the mirrors., 

Here, the angle between two mirrors is θ = 40°. 
So, number of images formed is n = 𝟑𝟔𝟎°

𝟑𝟎°
		−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.  
एक वPत ुको  30 सेमी क6 AB[या के उ]ल दपLण के सामने  20 सेमी क6 दरू7 पर रखा गया है। QRतAबबं 

क6 िPथRत और QकृRत का पता लगाएं। 
 

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 =?  
As !

"
 + !

#
 = !

$
 = %

&
,   

      !
"
 = %

&
 - !
#
    

      !
"
 = %

'(
 + !
%(

 = )*'
+(

 = ,
+(

    

     v = +(
,

 = 8.57  
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As v is positive, image is at the back of the mirror. It must be virtual and erect. चूंOक v 

= सकाराaमक है, QRतAबबं दपLण के पीछे है।यह आभासी और सीधा होना चा"हए। 

 
84. A real image, 1/5th 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.  
एक वाPतJवक QRतAबबं, वPत ुका आकार का 1/5th दपLण से 18 सेमी क6 दरू7 पर बनता है। दपLण क6 

QकृRत cया है? इसक6 फोकल लंबाई क6 गणना कर-। 
a) 22.5 cm 
b) 10.5 cm 
c) 8.75 cm 
d) 2.25 cm 

 

 
Image is real. It is concave mirror.  
!"त$बबं वा)त*वक है। यह अवतल दप4ण है। 
 
 
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 . 
एक साधारण सOकL ट म- 10 वोeट क6 बटैर7 और 20 ओम QRतरोध वाला एक बeब लगा है । जब आप 

िPवच चाल ूकरत ेहg, तो सOकL ट म- जड़ुा एमीटर पढ़ेगा | 
a) 0.5A 
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b) 0.2A 
c) 4A 
d) 5A  

Solution :According to the ohm's law that V =IR 
 I = 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. 
Oकसी Jपडं क6 गRतज ऊजाL 400 J है। य"द इसका jkयमान 50kg है तो वेग lात क6िजए। 

a) 16ms-1 
b) 4ms-1 
c) 10ms-1 
d) 8ms-1 

Solution : The kinetic energy of a body is  
KE=1/2mv2 
 
400=1/2x50xV2  
16=V2 
4ms-1 = 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 ? 
बलैZ का एक जोड़ा एक हल पर 140 N का बल लगाता है। जोता जा रहा खेत 15 मीटर लंबा है। खेत क6 
लंबाई को जोतने म- Oकतना काम होता है ? 

a) 1600 J  
b) 1200 J 
c) 2100 J 
d) 300 J 

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

 
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 का बल Oकसी वPत ुको 10 m JवPथाJपत करता है। य"द Oकया गया खचL 50 जलू है तो बल क6 "दशा 
JवPथापन क6 "दशा से Oकतना कोण बनाती है? 

a) 120° 
b) 60° 
c) 90° 
d) 180° 
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Solution : dW = f.s cos𝜽 
• 50 = 10.10 cos𝜽 
• Cos𝜽 = 50/100 
• Cos 𝜽 = ½ 
• Cos 𝜽 = Cos 60° 
• 𝜽	= 60° 

 
89. The acceleration due to gravity on the Earth's surface (mass M and radius R) is 
proportional to ___________ .  
पnृवी क6 सतह पर गुoaवाकषLण के कारण aवरण (jkयमान M और AB[या R) ___________ के 

समानपुाती होता है। 
(a) M / R² 
(b) M / R 
(c) MR 
(d) M² / R 

 
90. The distance travelled in 2s independently of a body falling freely will be..... 
PवतंB qप से rगरने वाले शर7र से PवतंB qप से 2s म- तय क6 गई दरू7 होगी ..... 
(a) 39.2 m 
(b) 4.9 m 
(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/s2 ) 
एक कार आउटsॉप से rगरती है और 0.4 सेकंड म- उतरती है। जमीन से टकरात ेसमय इसक6 गRत cया 
है? (मान ल7िजए g=10m/s 2 ) 
(a) 4 ms¹ 
(b) 4 ms-2 
(c) 5 ms -1 
(d) 4 ms1 
Given, time taken(t) = 0.4 second, acceleration due to gravity(g) = 10ms-2 , 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 + 10 × 0.4   

v = 4 ms-1 

 
92. A ball thrown vertically returns to the earth after 10 seconds. What is the speed of 
throwing? (if g = 10 m/s²) 
लंबवत फ- क6 गई ग-द 10 सेकंड के बाद पnृवी पर लौट आती है। फ- कने क6 गRत cया है? (य"द जी = 10 

मी/से²) 
a) 120 m/s 
b) 600 m/s 
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c) 100 m/s 
d) 60 m/s 

 
93. If you weight 38kg on Earth, what will be your weight on the Planet Mercury? 
य"द आपका भार पnृवी पर 38 Oकvा है, तो बधु vह पर आपका भार Oकतना होगा? 
(A) 19 kg 
(B) 760 kg 
(C) 10 kg 
(d) 14.3 kg 
 
On Earth, g = 9.80 m/s², but on Mercury, the gravity is less than that of Earth, and the 
acceleration due to gravity is about 3.7 m/s². Hence, applying the formula, the weight of a 
70.0-kg person on Mercury would be w = (70.0 kg)(3.7 m/s²) = 259 N (Newton). 
 
Weight on earth = 30kg 
Weight = Mass x g 
Mass = weight/ g 
          = 30/9.81 = 3.06 

Weight on mercury = 3.06 × 3.7 = 11.322 kg 
Weight on Venus = 3.06 × 8.87 = 27.14 kg 
Weight on mars = 3.06 × 3.711 = 11.36 kg 
Weight on Jupiter = 3.06 × 24.79 = 75.86 kg 
Weight on Saturn = 3.06 × 10.44 = 31.95 kg 
Weight on Uranus = 3.06 × 8.87 = 27.14 kg 
Weight on Neptune = 3.06 × 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 × 108 m/s. 

94.  एक Qयोग के दौरान, एक अतंxरy यान से एक )सzनल पांच )मनट म- vाउंड Pटेशन 
तक पहंुच गया। vाउंड Pटेशन से अतंxरy यान क6 दरू7 Oकतनी थी? )सzनल Qकाश क6 
गRत से चलता है, यानी 3 × 108 मीटर/सेक- ड। 

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 × 108 m/s. 
Therefore, total distance = (3 × 108 m/s) * 300s 
= 9*1010 meters. 
 

95. A bus decreases its speed from 80 km h–1 to 60 km h–1 in 5 s. Find the acceleration 
of the bus. 
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95. एक बस 5 सेकंड म7 अपनी ग_त 80 ,कमी घंटा-1 से घटाकर 60 ,कमी <_त घंटा कर देती है। 
बस का =वरण Oात कAिजए। 

Solution 

Given, the initial velocity (u) = 80km/hour = 80000m/3600s= 22.22 m.s-1 
The final velocity (v) = 60km/hour = 60000m/3600s= 16.66 m.s-1 
Time frame, t = 5 seconds. 
Therefore, acceleration (a) =(v-u)/t = (16.66 m.s-1 – 22.22 m.s-1)/5s 
= -1.112 m.s-2 
Therefore, the total acceleration of the bus is -1.112m.s-2. 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–1 in 10 minutes. Find its acceleration./ 96. एक रेलगाड़ी 
रेलवे /टेशन से चलकर एकसमान 6वरण से चलत ेहुए 10 =मनट म> 40 @कमी घंटा-
1 कD गEत FाGत कर लेती है। इसका 6वरण Kात कDिजए। 

Solution 

Given, the initial velocity (u) of the train = 0m.s-1 (at rest) 
Terminal velocity (v) of the train = 40km/hour = 11.11 m.s-1 
Time interval, t = 10 minutes = 600 s. 
The acceleration of the train is given by =(v-u)/t = (11.11 m.s-1 – 0 m.s-1)/600s = 0.0185 m.s-2 

 

97. A train is travelling at a speed of 90 km h–1. Brakes are applied so as to produce a 
uniform acceleration of –0.5 m s-2. Find how far the train will go before it is brought 
to rest.।  
एक रेलगाड़ी 90 ,क.मी. घंटा <_त कA चाल से चल रहN है। -0.5 m s-2 का एक समान =वरण 
उ=पcन करने के Vलए dेक लगाए जाते हe। पता लगाएं ,क fेन gकने से पहले ,कतनी दरू तक 
जाएगी। 

Solution 

Given, initial velocity (u) = 90 km/hour = 25 m.s-1 
Terminal velocity (v) = 0 m.s-1 
Acceleration (a) = -0.5 m.s-2 
As per the third motion equation, v2-u2=2as 
Therefore, distance travelled by the train (s) =(v2-u2)/2a 
s = (02-252)/2(-0.5) meters = 625 meters 
The train must travel 625 meters at an acceleration of -0.5 ms-2 before it reaches the rest 
position. 
 

98. A racing car has a uniform acceleration of 4 m s-2. What distance will it cover in 10 s 
after start?/ 98. एक रे=सगं कार का 6वरण 4 m s-2 है। Fारंभ के बाद 10 सेकंड म> 
यह @कतनी दरूV तय करेगी? 
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Solution 

Given, the car is initially at rest; initial velocity (u) = 0 ms-1 
Acceleration (a) = 4 ms-2 
Time period (t) = 10 s 
As per the second motion equation, s = ut+1/2 at2 
Therefore, the total distance covered by the car (s) = 0 * 10m + 1/2 (4ms-2)(10s)2 
= 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-1 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 @कलो का एक प6थर एक झील कD जमी 
हुई सतह पर 20 ms-1 के वेग से फ> का जाता है और 50 मीटर कD दरूV तय करने के 
बाद _क जाता है। प6थर और बफ̀ के बीच घषण̀ बल @कतना होता है? 

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 
 

 

 
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 ms-2?/ 1 @कलो का एक प6थर एक झील कD जमी हुई सतह पर 
20 ms-1 के वेग से फ> का जाता है और 50 मीटर कD दरूV तय करने के बाद _क 
जाता है। प6थर और बफ̀ के बीच घषण̀ बल @कतना होता है? 

Solution 

Given, mass of the vehicle (m) = 1500 kg 
Acceleration (a) = -1.7 ms-2 
As per the second law of motion, F = ma 
F = 1500kg × (-1.7 ms-2) = -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–1 is struck by a hockey stick 
so as to return it along its original path with a velocity at 5 ms–1. 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-1 कA ग_त से याiा कर रहN 200 -ाम 
jkयमान कA एक हॉकA ग7द को हॉकA िmटक से मारा जाता है ता,क वह 5 ms-1 के वेग के साथ 
अपने मूल पथ पर लौट आए। हॉकA िmटक Tवारा लगाए गए बल Tवारा हॉकA ग7द कA ग_त म7 
होने वाले संवेग पqरवतZन के पqरमाण कA गणना कर7 

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 × 10 ms-1 = 2000 g.m.s-1 
Final momentum of the ball = mv = 200g  × –5 ms-1 = –1000 g.m.s-1 
Therefore, the change in momentum (mv – mu) = –1000 g.m.s-1 – 2000 g.m.s-1 = –3000 
g.m.s-1 
This implies that the momentum of the ball reduces by 1000 g.m.s-1 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 bाम cdयमान कD एक 
गोलV eैEतज fप से 150 m s-1 के वेग से याgा करत ेहुए एक ि/थर लकड़ी के गुटके 
से टकराती है और 0.03 s म> _क जाती है। hलॉक म> गोलV के Fवेश कD दरूV कD 
गणना कर>। गोलV पर लकड़ी के गुटके jवारा लगाए गए बल के पkरमाण कD भी 
गणना कर>। 

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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Therefore, force exerted by the wooden block on the bullet (F) = 0.01kg × (-5000 ms-2) 
= -50 N 
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/s2, find the maximum height reached by the stone. What is the net 
displacement and the total distance covered by the stone?/ एक प6थर को 40 

मीटर/सेक> ड के Fारं=भक वेग से लंबवत ऊपर कD ओर फ> का जाता है। g = 10 m/s2 लेत े
हुए, प6थर jवारा पहँुची गई अqधकतम ऊँचाई Kात कDिजए। शjुध sव/थापन और 
प6थर jवारा तय कD गई कुल दरूV tया है? 

a) 40m, 160m 
b) 0m, 160m 
c) 40m, 80m 
d) 0m, 80m 

Solution: 

Given data: 
Initial velocity u = 40m/s 
g = 10 m/s2 
Max height final velocity = 0 
Consider third equation of motion 
v2 = u2 – 2gs [negative as the object goes up] 
0 = (40)2 – 2 x 10 x s 
s = (40 x 40) / 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 × 1024 kg and of the Sun = 2 × 1030 kg. The average 
distance between the two is 1.5 × 1011 m./ पvृवी और सयू ̀के बीच गु_6वाकषण̀ बल 
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कD गणना कर>, यह देखत ेहुए @क पvृवी का cdयमान = 6 × 1024 @कbा और सयू ̀का 
= 2 × 1030 @कbा। दोनy के बीच कD औसत दरूV 1.5 × 1011 मीटर है। 

Solution: 

Given data: 
Mass of the sun ms = 2 × 1030 kg 
Mass of the earth me = 6 × 1024 kg 
Gravitation constant G = 6.67 x 10-11 N m2/ kg2 
Average distance r = 1.5 × 1011 m 
Consider Universal law of Gravitation 

 
 
 

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? @कसी व/त ुपर 7N का बल काय ̀
करता है। बल कD zदशा म> sव/थापन मान लVिजए 8 मीटर है। मान लVिजए @क 
sव/थापन के मा{यम से व/त ुपर बल काय ̀करता है। इस मामले म> tया काय ̀@कया 
गया है? 

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 × Displacement 
W = F × S 
Where, 
F = 7 N S = 8 m 
So, work done, 
W = 7 × 8 
W = 56 Nm 
W = 56 J 
 

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?/  बलैy कD एक जोड़ी एक हल पर 140 N का बल लगाती है। जोता जाने वाला 
खेत 15 मीटर लंबा है। 

खेत कD लंबाई जतुाई म> @कतना काम लगता है? 
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Solution: 

Work done by the bullocks is given by the expression: 
W= F × d 
Where, 
Applied force, F = 140 N 
Displacement, d = 15 m 
W= 140 × 15 = 2100 J 
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-

1 is 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 के वेग से 
गEतमान m cdयमान कD @कसी व/त ुकD गEतज ऊजा̀ 25 J है। जब इसका वेग दोगुना 
कर zदया जाए तो इसकD गEतज ऊजा̀ tया होगी? जब इसका वेग तीन गुना बढ़ा 
zदया जाए तो इसकD गEतज ऊजा̀ tया होगी? 

Solution: 

 

 
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 
is half-way down./ 40 @कलोbाम cdयमान कD एक व/त ुको जमीन से 5 मीटर कD 
ऊंचाई तक उठाया जाता है। इसकD ि/थEतज ऊजा̀ tया है? यzद व/त ुको qगरने zदया 
जाए तो आधी दरूV पर होने पर उसकD गEतज ऊजा̀ Kात कDिजए। 

Solution: 

Given Mass (m) = 40 kg 
Acceleration due to gravity (g)= 10m/s² 
Height (h)= 5m 
 
Potential energy= m × g× h 
P.E= 40 × 10 × 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. 
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P.E at Half way down= m× g×h 
P.E= 40× 10 × 2.5= 1000J 
[h= 2.5 m] 
 
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?/ एक इलेिt�क हVटर कD रेzटगं 1500 W है। यह 10 घंटे म> @कतनी ऊजा̀ का 
उपयोग करता है? 

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 × Time 

= 1.5 × 10 = 15 kWh 

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 @कमी/घंटा के वेग से चलती 1500 @कलोbाम कD कार को 
रोकने के =लए @कए जाने वाले काय ̀कD गणना कर>? 

Solution: 

Given data: 

The mass of the body = 1500kg 

Velocity v = 60km/hr 
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The work required to stop the car = kinetic energy change of the car 

 
 

111. Calculate the wavelength of a sound wave whose frequency is 220 Hz and 
speed is 440 m/s in a given medium./ @कसी zदए गए मा{यम म> {वEन तरंग कD 
तरंग दै{य ̀कD गणना कर> िजसकD आवsृ� 220 ह�`ज और गEत 440 मीटर/सेक> ड है। 

Solution: 

Given that, 
• Frequency of sound wave = 220 Hz. 
• Speed of sound wave = 440 m/s. 

Wavelength- ? 
 
We know that, 

Speed = Wavelength × Frequency 
v = λ ν 
440 = Wavelength × 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 सेकंड म> एक FEत{वEन 
सनुाई देती है। �ोत से परावतक̀ सतह कD दरूV tया है, यह देखत ेहुए @क {वEन कD 
गEत 342 ms-1 है? 

Solution: 

Speed of sound (v) = 342 ms-1 

Echo returns in time (t) = 3 s 

Distance travelled by sound = v × t = 342 × 3 = 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?/ {वEन के �ोत कD आवsृ� 100 Hz है। यह एक =मनट म> 
@कतनी बार कंपन करता है? 

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

Number of oscillations = Frequency × Total time 

Given, 

Frequency of sound = 100 Hz 

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

Number of oscillations or vibrations = 100 × 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 = 10 m 
s−2 and speed of sound = 340 m s−1./ 500 मीटर ऊंचे एक टावर के शीष ̀से एक प6थर 
टावर के आधार पर पानी के तालाब म> qगराया जाता है। शीष ̀पर छपाक कब सनुाई 
देती है? zदया गया है, g = 10 m s−2 और {वEन कD गEत = 340 m s−1। 

a) 10.47 s 

b) 11.47 s 

c) 10 s 

d) 11 s 

Solution: 

Height (s) of tower = 500 m 
Velocity (v) of sound = 340 m s−1 
Acceleration (g) due to gravity = 10 m s−1 
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= ut1 + (½) g (t1)2 
500 = 0 x t1 + (½) 10 (t1)2 
(t1)2 = 100 
t1 = 10 s 
Time (t2) taken by sound to reach top from tower base = 500/340 = 1.47 s. 
t = t1 + t2 
t = 10 + 1.47 
t = 11.47 s. 
 

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./ एक पनडुhबी पर एक सोनार उपकरण एक =स�नल भेजता है 
और 5 सेकंड बाद एक FEत{वEन FाGत करता है। यzद पनडुhबी से व/त ुकD दरूV 3625 

मीटर है तो पानी म> {वEन कD गEत कD गणना कर> 
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Solution: 

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

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 × 3625) / 5 

= 1450 ms-1 

 

116. If a bus travelling at 20 m/s is subjected to a steady deceleration of 5 m/s2, 
how long will it take to come to rest ? 
Solution : 
Deceleration, a=-5m/s2 
Initial velocity, u=20m/s 
Final velocity, v=0m/s 
t=? 

 

 
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 : 

 
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 : 

 
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 : 

 
 

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 : 

 
 
              
 
 
 


