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  BPHE-102/PHE–02 

BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

June, 2025 

PHYSICS 

BPHE-101 : ELEMENTARY MECHANICS 

AND 

BPHE-102/PHE-02 : OSCILLATIONS  

AND WAVES 

Time : 3 Hours  Maximum Marks : 50 

Instructions : 

1. Students registered for both BPHE-101 and 

BPHE-102/PHE-02 courses should answer 

both the question papers in two separate 

answer books entering their enrolment 

number, course code and course title clearly 

on both the answer books. 

2. Students who have registered for  

BPHE-101 or BPHE-102/PHE-02 should 

answer the relevant question paper after 

entering their enrolment number, course  

code and course title on the answer  

book. 
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BPHE–101 

BPHE–102/PHE–02 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2025 

HkkSfrdh 

ch-ih-,p-bZ-&101 % izkjafHkd ;kaf=dh 

,oa 

ch-ih-,p-bZ-&102@ih-,p-bZ-&02 % nksyu vkSj rjaxsa 

le; % 3 ?k.Vs   vf/kdre vad % 50  

funsZ'k %  

1- tks Nk= ch-ih-,p-bZ-&101 vkSj ch-ih-,p-bZ-&102@ 

ih-,p-bZ-&02 nksuksa ds ikB~;Øeksa ds fy, iathÏr gSa] nksuksa 

iz'u&i=ksa ds mÙkj vyx&vyx mÙkj iqfLrdkvksa esa viuk 

vuqØekad] ikB~;Øe dksM rFkk ikB~;Øe uke lkQ&lkQ 

fy[kdj nsaA 

2- tks Nk= ch-ih-,p-bZ-&101 vFkok ch-ih-,p-bZ-&102@ 

ih-,p-bZ-&02 fdlh ,d ds fy, iathÏr gSa] vius  

mlh iz'u&i= ds mÙkj] mÙkj&iqfLrdk esa viuk  

vuqØekad] ikB~;Øe dksM rFkk ikB~;Øe uke lkQ&lkQ 

fy[kdj nsaA 
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      BPHE–101 

BACHELOR OF SCIENCE  

(B. Sc.)  

Term-End Examination 

June, 2025 

BPHE-101 : ELEMENTARY MECHANICS 

Time : 1
 

 
 Hours    Maximum Marks : 25 

Note : (i) The marks for each question are 

indicated against it.  

 (ii) Symbols have their usual meaning. 

 (iii) You may use a calculator. 

Note : Attempt any five questions.  5×5=25 

1. An airplane flies at constant speed along a 

straight line at an angle of 30° with the 

horizontal. The weight of the airplane is 

70000 N and its engine provides a thrust of 

90000 N in the direction of the flight. 

Determine the lift force perpendicular to the 

airplane’s wings and the force due to air 
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resistance opposite to the airplane’s 

direction of motion. Draw the free-body 

diagram for the airplane.  2+2+1 

2. State the work-energy theorem. A car of 

mass 2000 kg starts moving down from rest 

at the top of an incline which makes an 

angle of 30° with the horizontal. If the speed 

of the car at the bottom of the incline is  

4.0 ms–1 and the frictional force acting on it 

is 3000 N, calculate the length of the incline. 

Take g = 10 ms–2. 1+4 

3. What is a geostationary satellite ? Calculate 

the height of a geostationary satellite above 

the surface of the earth.  1+4 

 Take : 11G 6.67 10 
2 2Nm kg , 

24M 6.0 10e  
 
kg  and 6R 6.37 10e  

 
m .  

4. State the law of conservation of angular 

momentum. A disc of 0.5 m radius and a 

moment of inertia 0.25 kgm2 is rotating 

about its axis, with a small mass of 0.01 kg 

stuck to its edge. The initial speed of the 

system is 2.0 revolutions per second. The 
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mass gradually slides to the centre of the 

disc. Calculate the final speed of the  

system.    1+4 

5. What are the constants of motion for central 

conservative forces ?  

 A satellite of mass 2000 kg is moving around 

the earth in an orbit with eccentricity  

e = 0.20. Determine the apogee, perigee and 

energy of the satellite if the semi-major axis 

of its orbit is 67.5 10 m.   2+3 

 Take : 11G 6.67 10   
2 2Nm kg  and 

24M 6.0 10e   kg.  

6. Two particles of mass m and 2m move 

towards each other with speeds of 100 1ms  

and 60 1ms  respectively. Calculate their 

speed before collision in the centre of mass 

frame and their speeds after collision in the 

laboratory frame. 5 

7. A solid cylinder and a solid sphere each of 

the same mass M and radius R, start from 

rest from the same height and roll without 

slipping down an inclined plane. Determine 

which one reaches the bottom of the incline 

first.     5  
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8. (i) What must the minimum angular speed 

of the earth be so that the centrifugal 

force makes objects fly off its surface ? 3 

  (Take 210msg  and 6
ER 6.37 10 m  ).  

(ii) Calculate the reduced mass of a binary 

star system in which the masses of the 

two stars are 1.2 and 0.8 times solar 

masses respectively.  2 
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BPHE–101 

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

l=kar ijh{kk  

twu] 2025 

ch-ih-,p-bZ-&101 % izkjafHkd ;kaf=dh 

le; % 1 
 

 

 ?k.Vs   vf/kdre vad % 25  

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

 (ii) izrhdksa ds vius lkekU; vFkZ gSaA 

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

uksV % fdUgha ik¡p iz'ukas dks gy dhft,A 5”5=25 

1- ,d gokbZ tgkt+ {kSfrt ls 30° ds dks.k ij ljy js[kk eas 

vpj pky ls mM+ jgk gSA gokbZ tgkt+ dk Hkkj 70000 N 

gS vkSj mM+ku dh fn'kk esa batu dk iz.kksn 90000 N gSA 

gokbZ tgkt+ ds ia[kksa ds yEcor~ yx jgk mRFkkiu cy vkSj 

gokbZ tgkt dh xfr dh fn'kk dh foijhr fn'kk esa ok;q 

izfrjks/k cy fu/kkZfjr dhft,A gokbZ tgkt+ ds fy, 

cy&funsZ'kkad vkjs[k Hkh [khafp,A 2$2$1 
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2- dk;Z&ÅtkZ izes; dk dFku fyf[k,A æO;eku 2000 kg dh 

,d xkM+h] tks ,d <yku ds Åij fojkekoLFkk esa gS] uhps 

dh vksj xfr vkjaHk djrh gSA <yku vkSj {kSfrt ds chp 

dk dks.k 30° gSA ;fn <yku ds fupys fljs ij xkM+h dh 

pky 4-0
1ms  gks vkSj ml ij yxus okyk ?k"kZ.k cy 

3000 N gks] rks <yku dh yackbZ ifjdfyr dhft,A 

210msg    yhft,A 1$4 

3- HkwLFkkoj mixzg D;k gksrk gS \ i`Foh dh lrg ls ,d 

HkwLFkkoj mixzg dh Å¡pkbZ ifjdfyr dhft,A 1$4 

11 2 2G 6.67 10 Nm kg   , 24M 6.0 10 kge    

vkSj 
6R 6.37 10 me    yhft,A 

4- dks.kh; laosx laj{k.k ds fu;e dk dFku fyf[k,A f=T;k  

0-5 m vkSj tM+Ro vk?kw.kZ 0-25 
2kgm  dh ,d pdrh 

ds fdukjs ij 0-01 kg dk ,d NksVk æO;eku fpidk gqvk 

gS vkSj blds lkFk pdrh vius v{k ds izfr ?kw.kZu dj jgh 

gSA fudk; dh izkjafHkd pky 2-0 ifjØe.k izfr lsd.M 

gSA æO;eku /khjs&/khjs ljdrs gq, pdrh ds dsUæ rd igq¡p 

tkrk gSA fudk; dh vafre pky ifjdfyr dhft,A 1$4 
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5- dsaæh; laj{kh cyksa ds fy, xfr ds vpj D;k gSa \ æO;eku 

2000 kg dk ,d mixzg] mRdsUærk e = 0.20 dh ,d 

d{kk esa] i`Foh dh ifjØek dj jgk gSA HkwfemPp nwjh] 

Hkwfeuhp nwjh vkSj mixzg dh ÅtkZ ifjdfyr dhft,A 

vxj fn;k x;k gks fd d{kk ds v/kZ&nh?kZ v{k dk eku 

67.5 10 m  gSA  2$3 

 
11G 6.67 10  2 2Nm kg  vkSj 24M 6.0 10e   kg  

yhft,A  

6- æO;eku m vkSj 2m ds nks d.k ,d&nwljs dh vksj 

Øe'k% 100
1ms  vkSj 60

1ms  dh pky ls xfreku gSaA 

la?kV~Vu ls igys mudh pkysa lagfr dsaæ ra= esa ifjdfyr 

dhft, vkSj la?kV~Vu ds ckn mudh pkysa iz;ksx'kkyk ra= esa 

fu/kkZfjr dhft,A 5  

7- ,d Bksl csyu vkSj Bksl xksyk] ftuds æO;eku M vkSj 

f=T;k R cjkcj gSa] fojkekoLFkk ls 'kq: djds leku Å¡pkbZ 

ls ur ry ij fcuk fQlys yq<+drs gSaA Kkr dhft, fd 

buesa ls dkSu&lk ¥iM ur ry ds fupys fljs ij igys 

igq¡prk gSA   5 
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8- (i) i`Foh dh U;wure dks.kh; pky D;k gksuh pkfg, 

ftlls fd vidsaæh cy ds dkj.k mldh lrg ls 

oLrq,¡ mM+ tk,¡ \  3 

  (
210msg   vkSj 

6R 6.37 10 m   

yhft,A)  

(ii) ,d ;qXe&rkjk fudk; dk lekuhr æO;eku 

ifjdfyr dhft,] ;fn fn;k x;k gks fd nksuksa rkjksa 

ds æO;eku Øe'k% lw;Z ds æO;eku ds 1-2 vkSj 0-8 

xquk gSaA  2 
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BPHE–102/PHE–02 

BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

June, 2025 

BPHE-102/PHE-02 : OSCILLATIONS AND 

WAVES 

Time : 1
 

 
 Hours Maximum Marks : 25 

Note : (i) All questions are compulsory. 

However, internal choices are given. 

 (ii) Marks are shown against each 

question. 

 (iii) You can use a calculator. 

 (iv) Symbols have their usual meanings. 

1. Attempt any three parts : 3×5=15 

(a) A damped harmonic oscillator is 

represented by the equation : 

2

2
0

d x dx
m r kx

dtdt
     
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with m = 0.3 kg, r = 0.06 1kgs  and   

k = 85 1Nm . 

Calculate the number of oscillations in 

which its amplitude will become half of 

its original value. Take the time period 

of the oscillator as 0.3 s.   5  

(b) Using dimensional analysis, show that 

velocity of progressive waves on 

stretched strings is given by : 

F
v k

m
  

where k is a dimensionless constant. 

Discuss limitations of this technique. 

    4+1   

(c) Two waves travelling in opposite 

directions on a string fixed at both ends 

are described by the equations : 

             1( , ) (0.2m)sin(2 4 )y x t x t   

and    2( , ) (0.2m)sin(2 4 )y x t x t   

(i) Obtain the equation of the standing 

wave.  2 
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(ii) The string oscillates in only one 

loop. Determine the distance 

between its fixed ends.  3 

(d) What do you understand by the 

relaxation time of a damped harmonic 

oscillator ? It is observed that the 

amplitude of oscillations of a damped 

oscillator reduced from 4 cm to 2 cm in 

20 s. Calculate the relaxation time of 

the oscillator. 2+3  

2. Attempt any two parts : 2×5=10 

(a) A body is subjected simultaneously to 

two mutually normal oscillations of 

same frequency but differing in phase  

by . 

(i) Obtain an expression for the 

trajectory of its motion. 2 

(ii) If x = 2 sin t, y = 2 cos t and  

x = sin t and y = 4 sin (t + ), 

determine the trajectories of 

motion. 3 
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(b) Two coupled masses are made to 

execute longitudinal oscillations. These 

are initially given the same 

displacement towards the right. Write 

down the differential equation 

describing the motion of this system. 

Decouple these and obtain expression 

for its normal mode frequencies. 2+1+2 

(c) A stretched string having mass per unit 

length 3 110 kgm   vibrates in its 

fundamental mode between two edges 

40 cm apart at a frequency of 30 Hz. 

Calculate : (i) the velocity of 

propagation of the wave on the string, 

and (ii) tension in the string. 5 
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BPHE–102/PHE–02 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

twu] 2025 

ch-ih-,p-bZ-&102@ih-,p-bZ-&02 % nksyu vkSj rjaxsa 

le; % 1 
 

 

 ?k.Vk   vf/kdre vad % 25  

uksV % (i) lHkh iz'u vfuok;Z gSa] ;|fi vkarfjd fodYi fn, 

x, gSaA 

 (ii) izR;sd iz'u ls vad mlds lekus fn, x, gSaA 

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

 (iv) lHkh izrhdksa ds vius vFkZ lkekU; gSaA 

1- fdUgha rhu Hkkxksa dks gy dhft, % 3”5=15 

(d) ,d voeafnr vkorhZ nksfy= dk xfr lehdj.k 

fuEufyf[kr gS % 

2

2
0

d x dx
m r kx

dtdt
    
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ftlesa m = 0.3 kg, r = 0.06 1kgs  rFkk   

k = 85 
1Nm
 gSA  

nksyuksa dh la[;k] ftlds ckn nksyd dk vk;ke 

?kVdj vk/kk gks tkrk gS] ifjdfyr dhft,A eku 

yhft, fd nksyd dk vkorZdky 0-3 s gSA 5 

([k) foeh; fo'ys"k.k }kjk fl¼ dhft, fd rfur rkj ij 

lapfjr izxkeh rjaxksa ds osx dk O;atd fuEufyf[kr 

gS % 

F
v k

m
  

tgk¡ k foekjfgr vpj gSA bl fof/k dh dfe;k¡ 

crkb,A  4$1 

(x) nksuksa Nksjksa ij c¡/kh jLlh ij ijLij foijhr fn'kkvksa 

esa xeu dj jgh rjaxksa ds O;atd fuEufyf[kr gSa % 

            1( , ) (0.2m)sin(2 4 )y x t x t   

rFkk    2( , ) (0.2m)sin(2 4 )y x t x t   

(i) vizxkeh rjax dk lehdj.k izkIr dhft,A 2 
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(ii) rkj dsoy ,d ik'k esa nksyu djrk gSA blds 

nksuksa fljksa ds chp dh nwjh Kkr dhft,A 3s 

(?k) voeafnr vkorhZ nksfy= ds foJkafr dky ls vki 

D;k le>rs gSa \ ,d voeafnr nksfy= ds nksyuksa dk 

vk;ke 20 s esa 4 cm ls ?kVdj 2 cm jg tkrk gSA 

nksfy= dk foJkafr dky ifjdfyr dhft,A 2$3 

2- fdUgha nks Hkkxksa dks gy dhft, %  ”5=10 

(d) fdlh fudk; ij ijLij yEcor~ leku vko`fÙk ijUrq 

 dykarj ds nks nksyu dk;Zjr gSaA  2 

(i) bl fudk; ds xfr iFk (iz{ksi iFk) ds fy, 

O;atd O;qRiUu dhft,A 

(ii) ;fn x = 2 sin t, y = 2 cos t rFkk  

x = sin t rFkk y = 4 sin (t + )] rks 

xfr iFk fu/kkZfjr dhft,A 3 

([k) nks ;qfXer lagfr;k¡ vuqnS?;Z nksyu djrh gSaA izkjEHk esa 

nksuksa lagfr;ksa dks lkE;koLFkk ds nk;ha vksj leku 

foLFkkfir fd;k tkrk gSA ;qfXer ra= dk xfr 

vody xfr lehdj.k fyf[k,A bUgsa foyfxr 
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dhft, rFkk izlkekU; fo/kk vko`fÙk;ksa ds O;atd 

O;qRiUu dhft,A 2$1$2 

(x) 40 cm nwjh ij fLFkr nks osxksa ds chp 

3 110 kgm 
 izfr bdkbZ yEckbZ æO;eku okyk ,d 

rfur rkj viuh ewy fo/kk esa 30 Hz vko`fÙk ls 

daiu djrk gSA (i) rkj ij rjax lapj.k osx] rFkk 

(ii) rkj esa ruko dk eku ifjdfyr dhft,A 5 

× × × × × 

 

 

 

 

 

 

 


