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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 calculator. 
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1. Answer any five parts : 5×2=10 

(a) The magnitude of vectors p


and q


are 

2 units and 3 units respectively and the 

value of · 6p q


 . Calculate the angle 

between the two vectors. 

(b) State the order and degree of the 

following differential equation : 

2 3( ) 1 ( )y y     

(c) A bicycle travels 180 m along a circular 

track of radius 15 m. What is the 

angular displacement in radians  

of the bicycle from its starting  

position ? 
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(d) The one-dimensional restoring force 

exerted by a spring is given by  

F = – ax – bx2  

where ‘a’ and ‘b’ are constants. 

Calculate the work done by the spring 

force in moving a mass ‘m’ from the 

point x = 0 to x = 1. 

(e) What is the torque on the Earth due to 

the force of gravitation exerted by the 

Sun on it as it goes around the Sun in a 

nearly circular orbit ? 

(f) Halley’s comet moves in an elliptical 

orbit of eccentricity 0.967 about Sun. 

The length of orbit’s semi-major axis is 

2.7 × 1012 m. Determine the distance of 

Halley’s comet from the Sun at 

perihelion.   
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(g) An object of mass 0.5 kg is executing 

simple harmonic motion. Its amplitude 

is 20 cm and period is 0.1 s.  

Calculate the potential energy of the 

object when it is 5 cm from equilibrium 

position. 

(h) A particle is simultaneously subjected 

to two mutually perpendicular 

oscillations given by : 

     x = 4 sin t cm  

     y = 4 cos t cm 

 Determine the trajectory of its  

motion.  
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2. Answer any two parts : 2×5=10 

(a) For the uniform circular motion of a 

particle show that : 5 

 (i) the velocity of the particle is 

perpendicular to the position vector 

at each instant of time. 

 (ii) the acceleration of the particle is 

perpendicular to its velocity. 

(b) Write the first order ODE for the 

current I in a series LR circuit with a 

voltage source E sin t and solve it to 

determine I as a function of time. 5 

(c) Solve the following boundary value 

problem : 5 

 6 9 0; (0) 0, (1) 2y y y y y       
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3. Answer any two parts : 2×5=10 

(a) When a child pushes a carrom board 

striker of mass 20 g, it moves on the 

board in a straight line with initial 

speed of 1.5 ms–1. A constant force of 

friction F = 0.04 N is exerted opposite to 

the motion of the striker. How far will 

the striker move before it comes to  

rest ?  5 

(b) A bucket of water of mass 3.0 kg is tied 

to a mass-less rope and whirled in a 

vertical circle with radius of 1.0 m. At 

the top of the circular loop, the speed of 

the bucket is 4.5 ms–1. Determine  

the tension in the string when bucket is 
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at the top of the circular loop. Take  

g = 10 ms–1. 5 

(c) A car of mass 2000 kg is travelling due 

west at a speed of 72 km h–1. It comes to 

a stop in 10 s when the driver applies 

brakes. Determine the average force. 5 

4. Answer any two parts : 2×5=10 

(a) (i) The average angular acceleration of 

a stone lodged in rotating car wheel 

is 50 rad. s–2. What will be stone’s 

final angular speed after 3.0 s if it 

starts from rest ? 2 

 (ii) A ball has angular velocity of  

8.0 rad. s–1 clockwise. After the ball 

rotates by an angle of 4.0 rad, it 
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has angular velocity of 2.0 rad s–1 

clockwise. Determine the angular 

acceleration of the ball and time it 

takes to attain this angular 

velocity. 3 

(b) A star having rotational inertia of  

8.6 × 1048 kg m2 is rotating at an 

angular speed of 1 revolution per month 

about its axis. The only force on it is the 

force of gravitation. When its nuclear 

fuel is exhausted, it shrinks to a 

neutron star having rotational inertia of 

4.5 × 1037 kg m2. Determine the angular 

speed of the neutron star in revolution 

per month. 5 
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(c) For a two-particle system with zero net 

external force, derive the equations of 

motion in terms of the relative and 

centre of mass coordinates. What is the 

reduced mass ? 4+1 

5. Answer any two parts : 2×5=10 

(a) The period of a simple pendulum is 4 s 

and its amplitude is 6º. After  

20 oscillations, its amplitude decreases 

to 3º. Calculate the logarithmic 

decrement and damping factor. Also 

calculate the number of oscillations in 

which its amplitude reduces by 25%. 5 

(b) The equation of motion of an oscillating 

body of mass 0.5 kg is : 

           

2

2
6 9 0

d x dx
x

dtdt
   , 

 Calculate the force constant ‘k’, the 

angular velocity 0, the damping 

constant ‘’ and the damping factor. 5 
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(c) (i) Sound propagates in air with a 

speed of 332 ms–1. The audible 

range lies between 20Hz to 20 kHz. 

Calculate the corresponding 

wavelengths. 2 

 (ii) A tidal wave having a maximum 

height of 5.0 m propagating in the 

–ve X–direction with a speed of  

90 ms–1 can be approximated by a 

sine function. The distance between 

two successive crests is 5 m. Write 

the expression for the wave. 3 
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 BPHCT–131 

foKku Lukrd  (lkekU;)@ 

foKku Lukrd (cgqfo"k;d) 

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

l=kar ijh{kk  

twu] 2026 

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

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

uksV % (i) lHkh iz'u gy dhft,A  

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

 (iii) izrhdksa ds vius lkekU; vFkZ g®A  

 (iv) vki dSydqysVj dk iz;ksx dj ldrs g®A 
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1- dksbZ ik¡p Hkkx gy dhft, % 5×2=10 

(d) lfn'kksa  p


vkSj q


ds ifjek.k Øe'k% 2 bdkbZ vkSj 

3 bdkbZ g® vkSj ·p q
 

dk eku 6 gSA bu lfn'kksa ds 

chp dk dks.k Kkr dhft,A 

([k) fuEufyf[kr vody lehdj.k dk dksfV vkSj ?kkr 

crkb, % 

2 3( ) 1 ( )y y    

(x) ,d lkbfdy f=T;k 15 m ds o`Ùkkdkj iFk ij  

180 m dh nwjh r; djrh gSA mldh vkjfEHkd 

fLFkfr ls mldk jsfM;u esa dks.kh; foLFkkiu D;k 

gksxk \ 

(?k) ,d dekuh }kjk vkjksfir ,d foeh; izR;ku;u cy 

F = – ax – bx2, tgk¡ a vkSj b vpj g®A ,d 

nzO;eku m dks fcUnq x  = 0 ls x = 1 rd ys tkus 

esa dekuh cy }kjk fd;k x;k dk;Z ifjdfyr 

dhft,A 
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(³) tc i`Foh lw;Z ds pkjksa vksj yxHkx o`Ùkkdkj d{kk esa 

ifjØek djrh gS] rks ml ij lw;Z }kjk vkjksfir 

xqjGRokd"kZ.k cy ds dkj.k yx jgk cy vk?kw.kZ D;k 

gksrk gS \ 

(p) gSyh iqPNy rkjk lw;Z ds pkjksa vksj mRdsUnzrk 0.967 

okyh nh?kZo`Ùkh; d{kk esa ifjØek djrk gSA d{kk ds 

v/kZ&nh?kZ v{k dh yEckbZ 2.7 × 1012 m gSA 

jfouhp ij lw;Z ls iqPNy rkjs dh nwjh Kkr dhft,A 

(N),d 0.5 kg nzO;eku okyk fi.M ljy vkorZ xfr 

dj jgk gSA mldk vk;ke 20 cm vkSj vkorZdky 

0.1s gSA lkE; fLFkfr ls 5 cm dh nwjh ij fi.M 

dh fLFkfrt ÅtkZ ifjdfyr dhft,A 

(t) fdlh d.k ij ,d lkFk fuEufyf[kr nks ijLij 

yEcor~ nksyu vkjksfir gksrs gSa % 

     x = 4 sin t cm  

     y = 4 cos t cm 

 bl d.k dh xfr dk iFk fu/kkZfjr dhft,A 
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2- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) fdlh d.k dh ,dleku orqZy xfr ds fy, fl¼ 

dhft, fd % 5 

 (i) d.k dk osx gj le; fLFkfr lfn'k ds yEcor~ 

gksrk gSA 

 (ii) d.k dk Roj.k vkSj mldk osx ,d nwljs ds 

yEcor~ gksrs g®A 

([k) oksYVrk lzksr E sin t okys ,d Js.kh LR ifjiFk 

esa cg jgh /kkjk I ds fy, izFke dksfV dk lk/kkj.k 

vody lehdj.k fyf[k, vkSj mldk gy djds I 

dks le; ds Qyu :i esa izkIr dhft,A 5 

(x) fuEufyf[kr ifjlhek&eku leL;k dks gy  

dhft, %  5 

 6 9 0; (0) 0, (1) 2y y y y y       
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3- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) tc ,d cPpk 20 g nzO;eku okys dSje cksMZ ds 

LVªkbdj dks ekjrk gS rks og 1.5 ms–1 dh 

vkjfEHkd pky ls ljy js[kk esa pyrk gSA LVªkbdj 

dh fn'kk ds foijhr fn'kk esa ml ij F = 0.04 N 

dk vpj ?k"kZ.k cy yxrk gSA #dus ls igys LVªkbdj 

fdruh nwjh r; djsxk \ 5 

([k) nzO;eku 3.0 kg okyh ikuh dh ckYVh dks ,d 

nzO;ekughu jLlh ls ck¡/kdj f=T;k 1.0 m okys 

Å/okZ/kj o`Ùk esa ?kqek;k tkrk gSA o`Ùkkdkj iFk ds 

mPpre fcUnq ij ckYVh dh pky 4.5 ms–1 gSA tc 

ckYVh iFk ds mPpre fcUnq ij gksrh gS] rks jLlh esa 

ruko Kkr dhft,A g = 10 ms–2 yhft,A 5 
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(x) nzO;eku 2000 kg dh ,d dkj if'pe fn'kk esa  

72 km h–1 dh pky ls xfreku gSA tc Mªkboj ml 

ij czsd yxkrk gS rks dkj 10 s esa #d tkrh gSA dkj 

ij yxk;s x;s vkSlr cy dh x.kuk dhft,A 5 

4- dksbZ nks Hkkx gy dhft, %  2×5=10 

(d) (i) xkM+h ds ?kw.kZu djrs ifg;s esa vVds ,d dadM+ 

dj vkSlr dks.kh; Roj.k 50 rad s–2 gSA  

3.0 s ds ckn mldh dks.kh; pky D;k gksxh] 

;fn og fojkekoLFkk ls ?kw.kZu djuk izkjEHk 

djrk gS \ 2 

 (ii) ,d xsan dk okekorZ fn'kk esa dks.kh; osx  

8.0 rad s–1 gSA 4.0 rad ds dks.k ls ?kweus 

ds ckn xsan dk dks.kh; osx nf{k.kkorZ fn'kk esa 

2.0 rad s–1 gks tkrk gSA xsan dk dks.kh; 

Roj.k vkSj dks.kh; osx ds bl eku rd igq¡pus 

esa mls yxk le; ifjdfyr dhft,A 3 
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([k) 8.6 × 1048 kg m2 tM+Ro vk?kw.kZ okyk ,d rkjk 

vius v{k ds izfr 1 ifjØe.k izfr ekg dh dks.kh; 

pky ls ?kw.kZu dj jgk gSA ml ij dsoy xqjGRokd"kZ.k 

cy vkjksfir gksrk gSA tc mldk ukfHkdh; b±/ku 

[kRe gks tkrk gS] rks og fldqM+dj ,d U;wVªkWu  

rkjs esa ifjofrZr gks tkrk gS ftldk tM+Ro vk?kw.kZ 

4.5 × 1037 kg m2 gSA U;wVªkWu rkjs dh] ifjØe.k 

izfr ekg esa] dks.kh; pky fu/kkZfjr dhft,A 5 

(x) 'kwU; usV cká cy ds fy, ,d f}&d.k fudk; ds 

xfr ds lehdj.kksa dks vkisf{kd vkSj lagfr dsUnz 

funsZ'kkadksa ds inksa esa O;qRiUu dhft,A lekuhr 

nzO;eku D;k gksrk gS \ 4+1 

5- dksbZ nks Hkkx gy dhft, % 2×5=10 

(d) fdlh ljy yksyd dk vkorZdky 4 s ,oa vk;ke 

6º gSA 20 nksyuksa ds ckn bldk vk;ke ?kVdj 3º gks 
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tkrk gSA y?kqx.kdh; vi{k; ,oa voeanu xq.kd 

ifjdfyr dhft,A ;g Hkh ifjdfyr dhft, fd 

fdrus nksyuksa ds ckn bldk vk;ke 25 izfr'kr de 

gks tk;sxkA 5 

([k) nzO;eku 0.5 kg ds ,d nksyu djrs gq, fi.M dh 

xfr dk lehdj.k fuEufyf[kr gS % 

2

2
6 9 0

d x dx
x

dtdt
    

  cy fu;rkad k, dks.kh; osx 0, voeanu 

fu;rkad  vkSj voeanu xq.kd ifjdfyr 

dhft,A 5 

(x) (i) ok;q esa /ofu 332 ms–1 dh pky ls xeu 

djrh gSA JO; /ofu ifjlj 20 Hz ls 20 

kHz ds chp gksrk gSA buds laxr rjaxnS?;Z ds 

eku ifjdfyr dhft,A 2 
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 (ii) ,d Tokj&rjax ftldh vf/kdre Å¡pkbZ  

5.0 m gS] ½.kkRed X-fn'kk esa 90 ms–1 dh 

pky ls xfreku gS vkSj bldk lfUudVu T;k 

(lkbu) Qyu ds :i esa fd;k tk ldrk gSA 

nks Øekxr 'kh"kks± ds chp dh nwjh 5 m gSA 

rjax ds fy, O;atd fyf[k,A 3 

× × × × × 

 

 

 

 

 

 

 

 

 

 

 

 

 


