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First Paper
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Answer questions in all, attempting Ques-

tion , which is and 

question each from Units I, II, III, and IV.

I, II, III IV

1. (i) Define frictional force with suitable ex-

amples. 10×2=20

(c) A 30 gm bullet initially travelling 500 m/

sec. penetrates 12 cm into a wooden block.

What is average force does it exert?

(a)

(b)

(c) 500 m/sec 

12 cm

3. A particle of mass m=0.2 kg is moving inside

a smooth vertical circle of radius R=50cm (See

fig.). If it is projected horizontally with veloc-

ity v
0
=4 m/sec from its lowest position. Find

the angle  at which

it will lose contact

with the circle?

m=0.2kg  R=50cm

v
0
=4 m/sec. 
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DeefveJeeÙe& ØeMve meb. 1 

Skeâ-Skeâ heeBÛe 

Deewj FkeâeF& SJeb  ØelÙeskeâ

ceW mes  ØeMve uesles ngS, kegâue ØeMveeW kesâ Gòej

oerefpeS~

Ie<e&Ce yeue keâes GefÛele GoenjCeeW keâer meneÙelee mes heefjYeeef<ele

keâere fpeS~

keâeÙe& kesâ efmeæevle keâes heefjYeeef<ele keâerefpeS SJeb mecePeeFÙes~

keâeÙe&-Tpee& ØecesÙe keâer efJeJesÛevee keâerefpeS SJeb efmeæ keâjes~

Skeâ 30 «eece keâer ieesueer ØeejcYe ceW kesâ Jesie

mes ieefle keâjles ngS Skeâ uekeâÌ[er kesâ iegškesâ ceW  Iegme

peeleer nw~ Ùen efkeâlevee Deewmele yeue ueieeleer nw?

Skeâ keâCe efpemekeâe õJÙeceeve

 nw, Skeâ  ef$epÙee Jeeues efÛekeâves TOJee&Oej

Je=òe ceW Ietce jne nw (efÛe$e osKes), Ùeefo Fmekeâes Je=òe kesâ vÙetvelece efmLeefle

ceW #eweflepe efoMee ceW kesâ Jesie mes Øe#esefhele keâjbs lees

keâCe Je=òe kesâ efkeâleves keâesCe hej mecheke&â lees   osiee?
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(ii) What do you understand by Coriolis force?

(iii) Write down short notes on Escape Ve-

locity.

(iv) Prove that Central force is a conserva-

tive force.

(v) Write down the moment of inertia of solid

sphere and rectangular lamina about its

axis perpendicular to its plane.

(vi) Describe elastic and inelastic collision with

suitable examples.

(vii) Find the average recoil force on a ma-

chine gun firing 120 shots per second. The

mass of each bullet is 10 gm and nuzzle

velocity is 800 m/sec.

m/sec.

(viii) Explain the Poisson's Ratio.

(ix) Find the wavelength and frequency of

given equation Y=5 sin (0.02x–4.0t) cm.

Y=5 sin (0.02x–4.0t)cm

(x) Write down the relation between phase

velocity and group velocity.

7½

2. (a) Define and explain the concept of work.

(b) Prove and discuss the work-energy theo-

rem.

keâesefjÙeesefueme yeue mes Deehe keäÙee mecePeles nQ?

heueeÙeve Jesie hej mebef#ehle uesKe efueefKeS~

efmeæ keâerefpeS efkeâ kesâvõerÙe yeue Skeâ mebjef#ele yeue nw~

"esme iee sues leLee DeeÙeleekeâej hešue kesâ leue kesâ uecyeJeled

De#e kesâ heefjlee: peÌ[lJe DeeIetCe& keâe met$e efueefKeS~

GefÛele GoenjCee W keâe r meneÙelee me s hetCe& ØelÙeemLe leLee

DeØelÙeemLe mebIešdšeW keâes JeefCe&le keâjW~

Skeâ ceMee rve yevotkeâ pee s 120 mee sš Skeâ me skesâC[ c W

oeielee nw lees ceMeerve yevotkeâ hej Deewmele efjkeäJeeÙeue yeue

yeleeFÙes~ØelÙeskeâ iee suee r keâe õJÙeceeve 10 «eece l     veespeue

Jesie 800  nw~

hJeeFpeve Devegheele keâes mecePeeFS~

efoÙes meceerkeâjCe  kesâ

efueÙes lejbieowOÙe&& leLee DeeJe=efòe %eele keâerefpeS~

keâuee Jesie leLee «eghe Jesie kesâ yeerÛe mecyevOe efueefKeÙes~
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II
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4. (a) Write down the theorem of perpendicu-

lar axis and prove it.

(b) Derive the relation between angular ac-

celeration and linear acceleration.

(a)

(b)

5. A circular disc of radius 0.1m and mass 1.0 kg

is rotating at 10 revolution/sec. about its axis.

Find the work done and rotational kinetic en-

ergy that must be done to increase 20 revo-

lution per second.

1.0kg 0.1m 

second 20

second

FkeâeF&-

uecyeJeled De#e keâe ØecesÙe efueKees SJeb efmeæ keâjes~

jsKee rÙe leLee keâesCee rÙe lJejCe kesâ yee rÛe mecyevOe mLeee fhele

keâjW~

leLee ef$epÙee keâe Skeâ Je=òeekeâej ef[mkeâ Deheveer

De#e kesâ heefjle: 10 Ûekeäkeâj / ceW IetCe&ve keâjlee nw~ 

Ûekeäkeâj/  mes IetCe&ve keâjves kesâ efueÙes keâeÙe& leLee IetCe&ve

ieeflepe Tpee& %eele keâjes~
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Unit-IV
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6. What are Kepler's law of planetary motion?

Show that how Newton's law of gravitation

follow from them and prove it.

7. Explain that orbit of geostationary satellite is

equitorial and circular and prove inverse square

law of gravitation.

7½

8. Define simple harmonic motion with suitable

examples. Derive the differential equation of

simple harmonic motion and solve it.

9. A particle execute Simple Harmonic Motion of

period 31.4 sec and its amplitude 5.0 cm. Cal-

culate its maximum velocity and maximum ac-

celeration.

31.4 sec. 5.0 cm

FkeâeF&-

FkeâeF&-

«eneW keâer ieefle kesâ kewâhuej keâe efveÙece keäÙee     ieg™lJeekeâ<e&Ce kesâ

vÙetšve kesâ efveÙece efkeâme Øekeâej kewâhuej kesâ efveÙece keâe DevegkeâjCe

keâjleer nw? Fmes efmeæ keâjes~

ke=âef$ece Ghe«en keâer keâ#ee meceDe#eerÙe SJeb Je=òeerÙe nesleer nw mecePeeFS,

leLee ieg™lJeekeâ<e&Ce kesâ efueS JÙegl›eâce Jeie& efveÙece keâes efmeæ keâjes~

GefÛele GoenjCe osles ngS mejue DeeJele& ieefle keâes                keâerefpeS~

mejue DeeJele& ieefle kesâ efueS DeJekeâueve meceerkeâjCe efueefKeS SJeb

Fmekeâes nue keâerefpeS~

Skeâ keâCe mejue DeeJele& ieefle keâj jne nw~ efpemekeâe DeeJele&keâeue

 leLee DeeÙeece  nw~ Fmeke sâ Dee fOekeâlece

ieeflepe leLee DeefOekeâlece lJejCe keâer ieCevee keâerefpeS~
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