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BPHE–101/BPHE-102/PHE–02 

BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

December, 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  

fnlEcj] 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 

December, 2025 

BPHE-101 : ELEMENTARY MECHANICS 

Time : 1
 

 
 Hours    Maximum Marks : 25 

Note : (i) Attempt any five questions. 

 (ii) The marks for each question are 

indicated against it.  

 (iii) Symbols have their usual meaning. 

 (iv) You may use a calculator. 

1. A box of mass 10 kg slides down an inclined 

plane which makes an angle of 45° with the 

horizontal. Calculate the acceleration of the 

box if the coefficient of kinetic friction 

between the box and the plane is 0.2. Draw 

the free body diagram. (Take g = 10 ms–2) 

4+1 
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2. (i) A satellite of mass M is displaced from a 

point A on the earth’s surface to a point 

B at a distance of 4Re from the earth’s 

surface. What is the work done by the 

force of gravitation on the satellite ? 3 

(ii) A ball of mass 0.2 kg collides with a bat 

with a speed of 22.0 ms–1. After the 

collision it travels with the same speed 

in the opposite direction. What impulse 

is experienced by the ball white it is in 

contact with the bat ? 2 

3. A block attached to a spring slides 

horizontally on a surface which has some 

friction. The block is stretched by the spring 

to a position x = 0.05 m and then released. 

Calculate the speed of the block at the point 

of equilibrium. The mass of the block is  

2.0 kg, the spring constant is 500 Nm–1, the 

coefficient of static friction is 0.15k   and 

2g = 10 ms . 5 
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4. The moment of inertia of a wheel about its 

axis is 6.0 kg m2. It is initially at rest and 

then connected to a motor which delivers a 

constant torque of 48 Nm about its axis. 

Calculate the work done by the motor on the 

wheel after it has gone through  

5 revolutions. Calculate the angular speed of 

the wheel at that time. 3+2  

5. Reduce the coupled equations of motion of a 

two-body system into two uncoupled 

equations in centre of mass and relative 

coordinates when the net external force on 

the system is zero. What is the reduced 

mass of the system ? 4+1 

6. (i) Derive the law of equal areas for a 

central force. 3 

(ii) The equation of the orbit of a satellite 

about the earth is given by :  

7000

1 0.4cos
r 

 
 km 

Determine the eccentricity and shape of 

the orbit. 2 
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7. A disc of mass 20 kg and radius 20 cm  

is rotating with an angular speed of  

10 rads–1 about its axis. After some time a 

ring of radius 10 cm and mass 12 kg is 

placed on the top of the disc and the system 

of the disc and the ring now rotates about 

the axis passing through their common 

centre. Calculate the final speed of the 

system.   5 

8. (i) Wind is blowing from west to east at  

60° N latitude at a speed of 10 ms–1. 

Calculate the coriolis force on unit mass 

of air.  3 

(ii) What are elastic collisions ? 2 
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BPHE–101 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 2025 

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

le; % 1 
 

 

 ?k.Vs   vf/kdre vad % 25  

uksV % (i) fdUgha ik¡p iz'ukas dks gy 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- nzO;eku 10 kg dk ,d cDlk ,d ur ry ij uhps dh 

vksj ljdrk gSA ur ry vkSj {kSfrt ds chp dk dks.k  

45° gSA cDls dk Roj.k ifjdfyr dhft, ;fn  fn;k x;k 

gks fd cDls vkSj ry ds chp xfrd ?k"kZ.k xq.kkad dk eku  

0-2 gSA cy&funsZ'kd vkjs[k Hkh [khafp,A g = 10ms–2 

yhft,A   4$1 
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2- (i) nzO;eku M dk ,d mixzg i`Foh dh lrg ij ,d 

fcanq A ls] i`Foh dh lrg ls 4 Re dh nwjh ij fLFkr 

fcanq B rd ys tk;k tkrk gSA mixzg ij xq#Rokd"kZ.k 

cy }kjk fd;k x;k dk;Z D;k gksxk \ 3 

(ii) nzO;eku 0.2 kg dh ,d xsan pky 22.0 ms–1 ls 

cYys ls Vdjkrh gSA VDDj ds ckn xsan mlh pky ls 

foijhr fn'kk esa xfreku gksrh gSA cYys ls lEidZ ds 

nkSjku xsan }kjk vuqHko fd;k x;k vkosx D;k gS \ 

    2 

3- dekuh ls tqM+k ,d CykWd ?k"kZ.k okyh lrg ij {kSfrtr% 

fQlyrk gSA dekuh }kjk CykWd dks fLFkfr x = 0.05 m 

rd rd [khapdj NksM+ fn;k tkrk gSA lkE;koLFkk fcanq ij 

CykWd dh pky ifjdfyr dhft,A CykWd dk nzO;eku  

2.0 kg vkSj dekuh fu;rkad 500 Nm–1 gSA xfrd 

?k"kZ.k xq.kkad 0.15k   vkSj 
2 = 10 msg 

 
gSA 5 

4- ,d ifg;s dk vius v{k ds lkis{k tM+Ro vk?kw.kZ  

6.0 kg m2 gSA vkjaHk esa ifg;k fojkekoLFkk esa gSA fQj 

mls ,d eksVj ls tksM+ fn;k tkrk gS] tks ml ij mlds v{k 

ds izfr 48 Nm dk fu;r cy vk?kw.kZ vkjksfir djrh gSA  

5 ifjØe.k iwjs dj ysus ij eksVj }kjk ifg;s ij fdruk 

dk;Z fd;k tkrk gS] ifjdfyr dhft,A ml le; ifg;s 

dh dks.kh; pky ifjdfyr dhft,A 3$2 
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5- ,d f}&d.k fudk; ds ;qfXer xfr ds lehdj.kksa dks 

lgafr dsanz vkSj vkisf{kd funsZ'kkadksa esa nks v;qfXer 

lehdj.kksa esa lekuhr dhft,] tc fudk; ij yx jgk usV 

ckº; cy 'kwU; gksA fudk; dk lekuhr nzO;eku D;k gS \ 

     4$1  

6- (i) dsanzh; cy ds fy, leku {ks=Qy fu;e O;qRiUu 

dhft,A  3 

(ii) i`Foh dh ifjØek dj jgs mixzg dh d{kk dk 

lehdj.k fuEufyf[kr gS % 2 

7000

1 0.4cos
r 

 
 km 

d{kk dh mRdsanzrk vkSj vkdkj fu/kkZfjr dhft,A 

7- nzO;eku 20 kg vkSj f=T;k 20 cm dk ,d fMLd] vius 

v{k ds izfr 10 rad s–1 dh dks.kh; pky ls ?kw.kZu dj 

jgk gSA dqN le; ds ckn f=T;k 10 cm vkSj nzO;eku  

12 kg ds ,d oy; dks mlds Åij j[kk tkrk gSA fMLd 

vkSj oy; dk fudk; vc nksuksa ds mHk;fu"B dsanz ls 

xqt+jus okys v{k ds izfr ?kw.kZu djus yxrk gSA fudk; dh 

vafre pky ifjdfyr dhft,A 5 
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8- (i) 60° N v{kka'k ij ok;q if'pe ls iwoZ dh vksj  

10 ms–1 dh pky ls cgrh gSA ok;q ds izfr ,dd 

nzO;eku ij yx jgs dksfjvksfyl cy dh x.kuk 

dhft,A  3 

(ii) izR;kLFk la?kV~Vu D;k gksrs gSaa \ 2 
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BPHE–102/PHE–02 

BACHELOR OF SCIENCE (B. Sc.)  

Term-End Examination 

December, 2025 

BPHE-102/PHE-02 : OSCILLATIONS AND 

WAVES 

Time : 1
 

 
 Hours Maximum Marks : 25 

Note : (i) Answer all questions. 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 0.6 kg object is executing simple 

harmonic motion. Its amplitude is  

10 cm and its time period is 0.1 s. 

Calculate the potential energy and the 

kinetic energy of the object when it is at 

6 cm from the equilibrium position. 5 
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(b) The equation of motion of an oscillating 

body of mass 0.5 kg is : 5 

2

2
6 16 0

d x dx
x

dtdt
     

Calculate :  

(i) force constant, k  

(ii) angular frequency,  0  

(iii) damping constant, r and  

(iv) damping factor, b. 

(c) Obtain the complete solution ( )x t , of an 

undamped force oscillator in a spring-

mass system. The system is subjected to 

a harmonic driving force given by 

0F cos t . 5 

(d) The displacements of a 1-D sinusoidal 

wave at two points 1 0x   and 

2 2.0 cmx   are given as : 5 

 1
1( , ) (0.04 cm) sin[5 s ]y x t t    

 1
2( , ) (0.04 cm) sin 5 s

2
y x t t  

   
 

  

Determine its direction of propagation, 

frequency, angular frequency, 

wavelength and the speed of the wave. 
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(e) Two passenger trains are approaching 

each other on a parallel track with a 

speed of 180 km hr-1. If one of the trains 

blows a whistle of 800 Hz, calculate the 

frequency heard by a passenger on the 

other train before and after the trains 

cross each other. Take the speed of 

sound as 340 ms–1. 5 

2. Attempt any two parts : 2×5=10 

(a) Two identical simple pendulums, each 

bob having a mass 0.3 kg and length  

0.6 m, are coupled through a spring 

connected to their bobs. Calculate the 

normal mode frequencies of the coupled 

pendulums. Take g = 9.8 ms–2 and the 

force constant of the spring is 7 Nm–1. 5 

(b) Show that only odd integral multiples of 

fundamental frequency are excited in a 

closed pipe. 5 

(c) A steel rod is joined to a copper rod. 

Calculate the reflected and transmitted 
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amplitude coefficients of a sound wave 

as it propagates in steel rod and reaches 

its boundary with copper. The density 

and Young’s modulus of steel are  

7900 kg m–3 and 1.9 × 1011 Nm–2 

respectively. The density and Young’s 

modulus of copper are 8940 kg m–3 and 

1.1 × 1011 Nm–2 respectively. 5 
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BPHE–102/PHE–02 

foKku Lukrd (ch- ,l&lh-) 

l=kar ijh{kk  

fnlEcj] 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'uksa ds mÙkj fyf[k,A ijUrq vkarfjd 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) lHkh izrhdksa ds vius vFkZ lkekU; gSaA 

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

(d) ,d 0.6 kg fiaM ljy vkorZ xfr dk jgk gSA 

bldk vk;ke 10 cm vkSj nksyudky 0.1s gSA 

bldh fLFkfrt ÅtkZ vkSj xfrt ÅtkZ ifjdfyr 

dhft, tc fiaM lkE; fLFkfr ls 6 cm dh nwjh ij 

gSA   5 
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([k) 0.5 kg nzO;eku okys ,d nksyudkjh fiaM dk xfr 

lehdj.k fuEuor gS % 5 

            
2

2
6 16 0

d x dx
x

dtdt
    

(i) cy fu;rkad] k]  

(ii) dks.kh; vko`fÙk  0,  

(iii) voeanu fu;rkad] r vkSj  

(iv) voeanu xq.kd] b ifjdfyr dhft,A  

(x) ,d vukoeafnr iz.kksfnr dekuh&nzO;eku fudk; ds 

fy, iw.kZ gy] ( )x t  dk O;atd O;qRiUu dhft,A 

fudk; ij ,d vkorhZ uksnd cy 0F cos t  

vkjksfir fd;k x;k gSA 5 

(?k) ,d 1-D T;kofØ; rjax ds fy, fcUnqvksa 1 0x   

rFkk 2 2.0 cmx   ij foLFkkiu dk O;atd 

fuEuor gS % 5 

 1
1( , ) (0.04 cm) sin[5 s ]y x t t    

 1
2( , ) (0.04 cm) sin 5 s

2
y x t t  

   
 

  

rjax dh lapj.k fn'kk] vko`fÙk] rjaxnS?;Z] dks.kh; 

vko`fÙk] vkSj osx ifjdfyr dhft,A  
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(³) nks lekarj jsy iVfj;ksa ij nks jsyxkfM+;k¡ ,d&nwljs 

dh vksj 180 km hr–1 pky ls xfreku gSaA ;fn 

,d jsyxkM+h 800 Hz vko`fÙk dh batu dh lhVh 

/ofur djrh gS rks nwljh jsyxkM+h ij cSBs fdlh ;k=h 

}kjk lquh x;h vko`fÙk;ksa ds eku ifjdfyr dhft, 

tc nks jsyxkfM+;ksa ,d nwljs dks ikj ugha dh gSa vkSj 

tc nks jsyxkfM+;k¡ ,d nwljs dks ikj dj pqdh gSaA 

eku yhft, fd /ofu dh pky dk eku 340 ms–1 

gSA   5 

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

(d) nks loZle yksyd] ftuesa izR;sd xksyd dk nzO;eku 

0.3 kg gS vkSj yackbZ 0.6 m gS] ,d nwljs ls ,d 

dekuh }kjk ;qfXer gSaA ;qfXer yksydksa dh  

izlkekU; fo|k vko`fÙk;k¡ ifjdfyr dhft,A eku 

yhft, fd dekuh dk cy fu;rkad 7 Nm–1 gS 

vkSj g = 9.8 ms–1 gSA 5 

([k) fl¼ dhft, fd can ikbi esa dsoy ewy vko`fÙk ds 

fo"ke iw.kZ xq.kkad gh tfur gksrs gSaA 5 
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(x) bLikr dk ,d NM+] rk¡cs ds NM+ ls tqM+k gSA bLikr 

esa lapkfjr /ofu rjax bLikr vkSj rk¡cs dh ifjlhek 

ij vkifrr gksrh gSA ijko£rr rFkk ikjxr rjaxksa dk 

vk;ke xq.kkad ifjdfyr dhft,A bLikr dk ?kuRo 

vkSj ;ax izR;kLFkrk xq.kkad Øe'k% 7900 kg m–3 

vkSj 1.9 × 1011 Nm–2 gS_ rk¡cs dk ?kuRo rFkk ;ax 

izR;kLFkrk xq.kkad Øe'k% 8940 kg m–3 vkSj  

1.1 × 1011 Nm–2 gSA 5 

× × × × × 

 

 

 

 

 

 

 

 


