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June, 2025 

BPHCT-131 : MECHANICS  

Time : 2 Hours  Maximum Marks : 50 

Note : (i) All questions are compulsory. 

However, internal choices are given. 

 (ii) Marks for each question are given 

against it. 

 (iii) You can use calculator. 

 (iv) Symbols have their usual meanings.  

1. Answer any five parts : 5×2=10 

(a) Write down the equation of motion of a 

damped oscillator. 
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(b) Explain, what is logarithmic decrement.  

(c) State Kepler’s third law. 

(d) A person is sitting in a bus at rest. The 

driver suddenly starts the bus. What 

happens to the person ? 

(e) Determine whether the following 

ordinary differential equation is exact 

or not : 

2 2 0y dx xydy    

(f) Two solutions of the second order 

differential equation : 

y" + 4y = 0 

are 1 sin2y x  and 2 cos2 .y x  

Calculate their Wronskian and state 

whether or not their solutions are 

linearly independent. 
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(g) In everyday usage, the terms mass and 

weight are used interchangeably.  

From the point of view of Physics, is it 

correct ? If not, state the difference 

between them.  

(h) A grinding stone completes 100 

clockwise revolutions in 10 seconds. 

Calculate the average angular speed of 

a particle situated on it. 

2. Answer any two parts : 2×5=10 

(a) Using method of separation of variables, 

solve the ordinary differential equation : 

( 2) 0y y x    

It is given that y = 2 at x = 0. 
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(b) In an LCR circuit, the variation of 

charge flowing with time in the circuit 

is given by : 

2

2
L R 0

d q dq q

dt cdt
    

Solve this equation to determine q as a 

function of t. 

(c) Determine the torque about the point  

(–1, 0, 1) due to a force ˆ ˆ ˆF 4i j k


    

being exerted at the point (4, 1, –2). 

3. Answer any two parts : 2×5=10 

(a) Two mutually perpendicular harmonic 

oscillations of same frequency but 

different amplitudes and arbitrary 

phase difference are superposed. Obtain 

the equation of the resultant motion.  5  
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(b) (i) Explain the concept of phase of a 

wave for a transverse wave 

propagating on a string.  2 

(ii) Show that phase difference 

between two positions defined by 

1x  and 2x  on a waveform as a 

given instant of time is given by : 3 

                   1 2

2
( )x x


  


 for fixed t. 

(c) What do you understand by the 

relaxation time of a damped harmonic 

oscillator ? A system is executing 

damped harmonic oscillations and it is 

observed that in 20 s, the amplitude of 

oscillations reduces from 4 cm to 2 cm. 

Calculate its relaxation time. 2+3 

4. Answer any two parts : 2×5=10 
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(a) A box of mass 10 kg is pulled up by a 

rope at a constant velocity on a rough 

inclined plane which makes an angle of 

30° with the horizontal. Determine the 

coefficient of kinetic friction between 

the box and the plane’s surface if the 

tension in the string is 120 N. Take 

210ms .g   Draw the free body 

diagram. 4+1  

(b) A stone of mass 0.2 kg is swinging in a 

vertical circle of radius 0.5 m. The speed 

of the stone is constant and equal to  

5.0 1ms .  Calculate the tension in the 

string at the top and bottom of the 

circle. Take 210ms .g   5 

(c) The potential energy function for a body 

is u (x). What is the force acting on the 
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body ? Determine the force acting on 

the body for 21
( ) .

2
u x kx  State the 

conditions for stable, unstable and 

neutral equilibrium for a potential u (x). 

1+1+3 

5. Answer any two parts : 2×5=10 

(a) A vehicle of mass 1500 kg at rest is hit 

at the back by another vehicle of mass 

2500 kg. The final speeds of both 

vehicles after the collision are known to 

be 12 1ms  and 18ms , respectively in 

the same direction. If the collision was 

head-on and elastic, calculate the speed 

of the second vehicle before collision.   5 

(b) (i) The mass of Saturn is 95 times the 

mass of earth. One of the moons of 

Saturn has an orbital period of 
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15.95 days. Calculate the distance 

between Saturn and its moon. Take 

mass of earth as 246 10  kg and 

11G 6.67 10  2 2Nm kg  .  4 

(ii)   A celestial body moves around the 

sun in an orbit with e = 0.65. State 

the nature of the orbit. 1 

(c) (i) Calculate the reduced mass of 

carbon monoxide molecule by 

taking the mass of carbon and 

oxygen atoms as 12 u and 16 u, 

respectively. 3 

(ii) State the law of conservation of 

angular momentum for a two-

particle system. 2 
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foKku Lukrd (lkekU;)  

(ch- ,l-&lh- th-@ch- ,l- lh- ,e-) 

l=kar ijh{kk  

twu] 2025 

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

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

uksV % (i) lHkh iz'u vfuok;Z gSaA ;|fi vkUrfjd fodYi fn, 

x, gSaA 

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

 (iii) vki dSYdqysVj dk mi;ksx dj ldrs gSaA  

 (iv) izrhdksa ds vius vFkZ lkekU; gSaA 

1- fdUgha ik¡p Hkkxksa ds mÙkj nhft, % 5×2=10 

(d)  ,d voefUnr nksyd dk xfr lehdj.k fyf[k,A 
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([k)  y?kqx.kdh; vo{k; D;k gksrk gS] le>kb,A 

(x)  dsIyj ds r`rh; fu;e dks fyf[k,A 

(?k)  dksbZ O;fDr fLFkj [kM+h cl esa cSBk gSA pkyd cl 

dks vpkud pyk nsrk gSA ml ;k=h dks D;k gksxk \ 

(³)  fu/kkZfjr dhft, fd D;k fuEufyf[kr lk/kkj.k 

vody lehdj.k ;FkkrFk  gS vFkok ugha % 

2 2 0y dx xydy   

(p)  f}rh; dksfV vody lehdj.k % 

y" + 4y = 0 

 ds nks gy 1 sin2y x  rFkk 2 cos2y x  gSaA 

budk jksafLd;u ifjdfyr dhft, rFkk crkb, fd 

;s gy jSf[kdr% Lora= gSa ;k ughaA 

(N)  vke le> gS fd æO;eku ,oa Hkkj dk mi;ksx 

vny&cnydj fd;k tk ldrk gSA ysfdu 

HkkSfrdh ds n`f"Vdks.k ls D;k ;g lgh gS \ ;fn 

ugha] rks muesa vUrj fyf[k,A 
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(t)  ,d pDdh 10 lsd.M eas 100 laiw.kZ nf{k.kkorZ 

?kw.kZu djrh gSA ml ij fLFkr ,d d.k dh vkSlr 

dks.kh; pky ifjdfyr dhft,A 

2- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d)  pj i`FkDdu fof/k }kjk fuEufyf[kr lk/kkj.k 

vody lehdj.k dks gy dhft, % 

( 2) 0y y x    

 ;g fn;k gS fd x = 0 ij y = 2 gSA 

([k)  ,d LCR ifjiFk esa vkos'k dk le; ds lkFk 

fopj.k fuEufyf[kr lehdj.k }kjk fu:fir gksrk  

gS % 

2

2
L R 0

d q dq q

dt cdt
    

 bl lehdj.k dks gy djds q dks t ds Qyu ds 

:i eas Kkr dhft,A 
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(x)  ¥cnq (4] 1] &2) ij yx jgs cy 
ˆ ˆ ˆF 4i j k



    

ds dkj.k ¥cnq (&1] 0] 1) ds izfr cy vk?kw.kZ dh 

x.kuk dhft,A 

3- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d)  ijLij yEcor~ ,dleku vko`fÙk ijUrq fHkUu 

vk;ke rFkk ;kn`fPNd dykUrj ds nks vkorhZ 

nksyuksa dks v/;kjksfir fd;k tkrk gSA ifj.kkeh xfr 

dk lehdj.k O;qRiUu dhft,A 5 

([k)  (i) ,d jLlh ij vuqizLFk rjax lapfjr gks jgh gS] 

blds fy, ^dyk* dh ladYiuk dks le>kb,A 

  2 

(ii) fdlh rjax :i ij 1x  rFkk 2x  }kjk fu:fir 

nks fLFkfr;ksa ds fy, fl¼ dhft, fd fdlh 

{k.k ij dykUrj dk O;atd fuEufyf[kr gS % 3 

                  1 2

2
( )x x


  


 vpj t ds fy, 
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(x)  voeafnr vkorZ nksfy= ds foJkafr dky ls vki 

D;k le>rs gSa \ voeafnr vkorZ nksyu dj jgs 

,d fudk; dk nksyu vk;ke 20 s esa 4 cm ls 

?kVdj 2 cm jg tkrk gSA nksfy= dk foJkafr dky 

ifjdfyr dhft,A 2$3 

4- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d)  æO;eku 10 fdxzk- ds ,d cDls dks ,d [kqjnjs ur 

lery ij jLlh ls [khapk tkrk gSA ur lery vkSj 

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

ruko 120 N gks vkSj cDls dk osx vpj gks] rks 

cDls vkSj ur lery dh lrg ds chp xfrd 

?k"kZ.k xq.kkad dh x.kuk dhft,A 
210msg   

ysaA eqDr fudk; vkjs[k Hkh [khafp,A 4$1 
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([k)  æO;eku 0-2 fdxzk- okyk ,d iRFkj f=T;k  

0-5 eh- okys ,d Å/okZ/kj o`Ùk esa xfreku gSA 

iRFkj dh pky vpj gS vkSj mldk eku 

15.0ms  gSA o`Ùk ds mPpre ¥cnq vkSj lcls 

fupys fcanq ij Mksjh esa ruko dh x.kuk dhft,A 

210msg   ysaA 5  

(x)  ,d fiaM dk fLFkfrt ÅtkZ Qyu u (x) gSA fiaM 

ij yxus okyk cy D;k gksxk \ 
21

( )
2

u x kx  

ds fy, fiaM ij yxus okyk cy fu/kkZfjr dhft,A 

fLFkfrt ÅtkZ Qyu u(x) ds fy, LFkk;h] vLFkk;h 

vkSj mnklhu lkE;koLFkk ds izfrca/k fyf[k,A 

   1$1$3  

5- fdUgha nks Hkkxksa ds mÙkj fyf[k, % 2×5=10 

(d)  1500 fdxzk- æO;eku dh ,d xkM+h fojkekoLFkk esa 

gS rFkk nwljh xkM+h ftldk æO;eku 2500 fdxzk- gS] 
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mlls ihNs ls Vdjkrh gSA la?kêu ds ckn xkfM+;ksa 

dh pkysa ,d gh fn'kk esa Øe'k% 
112 ms  rFkk 

18ms  gSaA la?kêu dks lh/kk (head-on) vkSj 

izR;kLFk ekudj la?kêu ls iwoZ nwljh xkM+h dh pky 

Kkr dhft,A 5 

([k)  (i) i`Foh dh vis{kk 'kfu 95 xquk Hkkjh gSA 'kfu ds 

,d pUæek dh d{kh; vof/k 15-95 fnu gSA 

'kfu dh nwjh blds pUæek ls ifjdfyr 

dhft,A fn;k gS % i`Foh dk Hkkj 

246 10 kg   rFkk 
11G 6.67 10 

2 2Nm kg 
A 4 

 (ii) ,d [kxksyh; ¥iM lw;Z ds pkjksa vksj mRdsUærk 

e = 0.65 dh d{kk esa xfreku gSA d{kk dk 

vkdkj D;k gS \ 1 
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(x)  (i) dkcZu eksuksvkWDlkbM dk lekuhr æO;eku 

ifjdfyr dhft,A fn;k gS fd dkcZu vkSj 

vkWDlhtu ds ijek.kqvksa ds æO;eku Øe'k% 

12 u vkSj 16 u gSaA 3 

 (ii) f}d.k fudk; ds fy, dks.kh; laosx laj{k.k ds 

fu;e dk dFku fyf[k,A 2 

× × × × × 

 

 

 

 

 

 

 

 

 

 


