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BACHELOR OF SCIENCE (B. Sc.) 
(BSCG) 

Term-End Examination 
December, 2020 

BPHCT-131 : MECHANICS 

Time : 2 Hours     Maximum Marks : 50 

Note : (i) Attempt all questions. 

 (ii) The marks for each question are 

indicated against it.  

 (iii) Symbols have their usual meanings.  

 (iv) You may use a calculator.  

1. Answer any five parts : 2 each 

(a) A box is being pulled by a rope that makes 

an angle of 60° with the ground, with a 
force of 80 N along the rope. Calculate the 

vertical and horizontal components of the 
force.  
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(b) Determine whether the following ODE is 
exact or not ? 

+ =2 2 0y dx xy dy   

(c) While riding a bicycle, a child falls forward 

and off the bicycle, when the bicycle hits a 
rock. Explain, why ?  

(d) Define conservative force. Give an 
example.  

(e) Explain, why dancers are able to increase 

their angular speed by pulling in their 
extended arms, while dancing.  

(f) Determine the centre of mass coordinates 
of a system of two objects of masses 3.0 kg 

and 15 kg, respectively, kept at a distance 
of 2.0 m from one another.  

(g) State the characteristics of simple 
harmonic motion.  

(h) A wave is represented by : 

              y (x, t) = (5 cm) sin 1(20 s ) t−
1(15 cm ) x− +   

Determine the velocity of the wave.   
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2. Answer any two parts : 5 each 

(a) Determine the work done in moving an 

object from the point (0, 2.0 m, – 2.0 m) to 
the point (3.0 m, 4.0 m, – 2.0 m) when a 

constant force 
→

= +ˆ ˆF (4.0 N) (3.0)i j  is 

exerted on it.   

(b) Solve the ODE :  

4 3 0y y y′′ ′− + =   

subject to the initial conditions y(0) = 1 and 

y'(0) = 2. 

(c) The position vector of a particle as a 
function of time is given by :  

ˆ ˆ( ) 8 cos 3 8 sin 3r t t i t j
→

= +  

Determine its velocity and acceleration. 
Show that both its speed and the 
magnitude of its acceleration are constant.  

3. Answer any two parts :  

(a) A box of mass 40 kg is pulled up by a rope 

at a constant velocity on a rough inclined 

plane which makes an angle of 30° with 
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the horizontal. Determine the coefficient of 

kinetic friction between the box and the 

surface of the plane. It is given that the 

tension in the rope is 250 N. Draw the free 

body diagram. Take g = 10 2ms−  . 4+1 

(b) Determine the height of a geosynchronous 

satellite above the surface of the earth. 

Take :   

   G = − −× 11 2 26.67 10 N-m kg  

   = × 6
ER 6.37 10 m  

   = × 24
EM 5.97 10 kg   5 

(c) State the law of conservation of energy. A 

wooden cube is pushed across a rough floor 

at a constant speed by a horizontal force of 

12 N and it moves a distance of 7.0 m. If 

the thermal energy of the cube increases by 

32 J, what is the increase in the thermal 

energy of the floor ? 1+4 
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4. Answer any two parts :  

(a) A merry-go-round with a radius of 6.0 m is 

set rotating from rest in a clockwise 

direction and attains an angular speed of 

0.50 −1rad s  in 100 s. What is the 

magnitude and direction of the torque 

experienced by a child of mass 30 kg  about 

the centre of the merry-go-round if she is 

sitting at a distance of 3.0 m from the 

centre ? 

 What is her rotational kinetic  

energy ? 3+2 

(b) State Kepler’s third law of planetary 

motion. One moon of Jupiter has an orbital 

period of 1.8 days and is at a distance of 

4.2 units from the centre of Jupiter. 

Another moon of Jupiter is at a distance of 

10.7 units from its centre. Calculate is 

orbital period.  1+4 
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(c) A ball A collides head-on with another ball 

B of equal mass. Assuming that ball B is at 

rest and their collision is elastic, determine 

the final velocities of these balls. 5  

5. Answer any two parts :  

(a) Calculate the average of the kinetic energy 

and potential energy for simple harmonic 

motion over one complete cycle of 

oscillation. Take φ = 0 . 3+2  

(b) A particle is simultaneously acted upon by 

two collinear harmonic oscillations of same 

frequency but different amplitudes and 

different initial phases. Determine the 

displacement of the resultant oscillation.  5 

(c) Define logarithmic decrement and quality 

factor for a weakly damped oscillating 

system.  
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The amplitude of vibration of a damped 

spring-mass system reduces from 20 cm to 

5.0 cm in 200 s. If the system completes 

100 oscillations in this time, compare the 

periods with and without damping. 2+3  
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      BPHCT-131 

foKku  Lukrd (ch- ,l-&lh-) 

(ch- ,l- lh- th-) 

l=kkar ijh{kk 

fnlEcj] 2020 

ch-ih-,p-lh-Vh--131 % ;kaf=kdh 

le; % 2 ?k.Vs     vf/dre vad % 50 

uk sV % (i) lHkh iz'u dhft,A  

 (ii) izR;sd iz'u ds vad mlds lkeus fn, x, gSaA 

 (iii) izrhdksa ds vius lkekU; vFkZ gSaA  

 (iv) vki dSYdqysVj dk iz;ksx dj ldrs gSaA  

1- dksbZ ik ¡p Hkkx dhft, % izR;sd 2 

(d)  ,d ckWDl dks jLlh }kjk tks Hkwfe ls 60° ds 

dks.k ij gS] [khapk tkrk gSA ckWDl ij jLlh ds 
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vuqfn'k 80 N cy yxrk gSA cy ds {kSfrt 

vkSj ÅèokZ/j ?kVd Kkr dhft,A  

([k)  fu/kZfjr dhft, fd fuEufyf[kr lk/kj.k 

vody lehdj.k ;FkkrFk gS vFkok ugha \ 

+ =2 2 0y dx xy dy  

(x)  lkbfdy dh lokjh djrs gq, ,d cPpk 

lkbfdy ds ,d iRFkj ls Vdjkus ij vkxs dh 

vksj vkSj lkbfdy ls fxj tkrk gSA le>kb, 

fd ,slk D;ksa gksrk gS\ 

(?k)  lja{kh cy dh ifjHkk"kk fyf[k, vkSj mldk ,d 

mnkgj.k nhft,A  

(p)  le>kb, fd u`R; djus okys dykdkj u`R; 

djrs gq, viuh iQSyh gqbZ ck¡gksa dks vanj dh 

vksj [khapdj viuh dks.kh; pky dks dSls c<+k 

ysrs gSaA 
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(N)  nzO;eku 3.0 kg ds ,d fiaM dks nzO;eku 

15 kg ds ,d fiaM ls 2.0 m dh nwjh ij j[kk 

tkrk gSA bl f}&fiaM fudk; ds lagfr dsUnz 

funsZ'kkad fu/kZfjr dhft,A  

(t)  ljy vkorZ xfr ds vfHky{k.k crkb,A  

(>)  fdlh rjax dks fuEufyf[kr O;atd }kjk fu:fir 

fd;k x;k gS % 

               y (x, t) = (5 cm) sin 1(20 s ) t−
1(15 cm ) x− +   

rjax ds osx dk eku fu/kZfjr dhft,A  

2- dksbZ n k s Hkkx dhft, % izR;sd 5 

(d)  vpj cy % 

→
= +ˆ ˆF (4.0 N) (3.0)i j  

 ds v/hu fcUnq (0, 2.0 m, – 2.0 m) ls fcUnq 

(3.0 m, 4.0 m, – 2.0 m) rd xfreku fdlh 

fiaM ij cy }kjk fd;k x;k dk;Z Kkr dhft,A  
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([k)  vkfn izfrca/ksa y(0) = 1 vkSj y'(0) = 2 ds 

v/hu lk/kj.k vody lehdj.k 

4 3 0y y y′′ ′− + =  dks gy dhft,A  

(x)  le; ds iQyu ds :i esa fdlh d.k dk 

fLFkfr lfn'k gS % 

ˆ ˆ( ) 8 cos 3 8 sin 3r t t i t j
→

= +  

 bldk osx vkSj Roj.k Kkr dhft,A fl¼ 

dhft, fd bldh pky rFkk Roj.k ds ifjek.k 

vpj gSaA 

3- dksbZ n k s Hkkx dhft, %  

(d)  nzO;eku 40 kg okys ,d cDls dks ,d ur 

lery ij jLlh ls [khapk tkrk gSA ur lery 

vkSj {kSfrt ds chp dk dks.k 30° gSA ;fn jLlh 

esa ruko 250 N gks vkSj cDls dk osx vpj gks] 
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rks cDls vkSj lery lrg ds chp xfrd 

?k"kZ.k xq.kkad dh x.kuk dhft,A cy funsZ'kd 

vkjs[k [khafp;sA g = 210 ms−  ysaA 4$1 

([k)  i`Foh dh lrg ls ,d Hkw&rqY;dkyh mixzg dh 

Å¡pkbZ fu/kZfjr dhft,A 5 

   G = − −× 11 2 26.67 10 N-m kg  

   = × 6
ER 6.37 10 m  

   = × 24
EM 5.97 10 kg    

(x)  ÅtkZ laj{k.k fu;e dk dFku nhft,A ydM+h ds 

,d ?ku dks 12 N ds {kSfrt cy ls [kqjnjs 

iQ'kZ ij vpj pky ls 7.0 m dh nwjh rd 

<dsyk tkrk gSA ;fn ?ku dh rkih; ÅtkZ esa  

32 J dh o`f¼ gqbZ gks] rks iQ'kZ dh rkih; ÅtkZ 

esa fdruh o`f¼ gksxh\ 1$4 

Download from:- https://www.ignouassignmentguru.com/paper/

https://www.ignouassignmentguru.com/



 [ 13 ] BPHCT-131 

  P. T. O. 

4- dksbZ n k s Hkkx dhft, %  

(d)  f=kT;k 6.0 m ds ,d esjh&xks&jkm.M dks 

fojkekoLFkk ls nf{k.kkorZ ?kw.kZu fn;k tkrk gS 

vkSj 100 s esa ;g 0.50 −1rad s  dh dks.kh; 

pky izkIr dj ysrk gSA dsUnz ls 3.0 m dh nwjh 

ij cSBs nzO;eku 30 kg dh cPph ij esjh&xks& 

jkm.M ds dsUnz ds izfr yxus okys cy vk?kw.kZ 

dk ifjek.k vkSj fn'kk Kkr dhft,A cPph dh 

?kw.khZ xfrt ÅtkZ Hkh Kkr dhft,A 3$2 

([k)  dSIyj ds xzgh; xfr ds rhljs fu;e dk dFku 

nhft,A c`gLifr xzg ds ,d mixzg dk d{kh; 

vkorZdky 1-8 fnu gS vkSj c`gLifr ds dsUnz ls 

mldh nwjh 4-2 bdkbZ gSA c`gLifr ds ,d vU; 

mixzg dh mlds dsUnz ls nwjh 10-7 bdkbZ gSA 

bl nwljs mixzg ds d{kh; vkorZdky dh x.kuk 

dhft,A  1$4 
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(x)  xsan A ds cjkcj nzO;eku okyh] fojkekoLFkk esa 

fLFkr xsan B ls lh/k izR;kLFk la?kV~Vu gksrk gSA 

nksuksa xsanksa ds vafre osx Kkr dhft,A  5 

5- dksbZ n k s Hkkx dhft, %  

(d)  ljy vkorZ xfr ds fy,] nksyu ds ,d lEiw.kZ 

pØ esa fLFkfrt ÅtkZ vkSj xfrt ÅtkZ ds 

vkSlr eku ifjdfyr dhft,A φ = 0 ysaA 3$2 

([k)  fdlh d.k ij nks lajs[k vkorhZ nksyu vkjksfir 

gSa] ftudh vko`fÙk leku gS] ijUrq muds vk;ke 

vkSj izkjafHkd dyk,¡ fHkUu gSaA ifj.kkeh nksyu 

dk foLFkkiu fu/kZfjr dhft,A  3$2 

(x)  ,d nqcZyr% voeafnr nksyd ds fy, 

y?kqx.kdh; vi{k; vkSj xq.krk dkjd dh 

ifjHkk"kk nhft,A fdlh voeafnr 

dekuh&nzO;eku fudk; ds nksyu dk vk;ke 
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200 s  esa 20 cm ls ?kVdj 5.0 cm jg tkrk 

gSA ;fn ;g nksyd bl le;karjky esa 100 

nksyu iwjs djrk gS] rks blds vkorZdky dh mu 

nks fLFkfr;ksa esa rqyuk dhft, tc ;g voeafnr 

gS vkSj tc ;g vuvoeafnr gSA 2$3 
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