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B.Sc. | Year Examination, 2018 (Unified Syllabus)
Physics-1 Mechanics & Wave Motion

Time : 3 Hrs.] (B-116) ~[M.M. :50

Note : % S91-73 &Y Ui wust-a1, 7, 7, T vd 3 3 Ry Rsar mar 1 m-st(agzafmm)ﬁ@m?“m
&, Forerds ar w1 & e ey v 1 wave-a, %, @ e § (g e ) el 2 e €1
B § UF 4e AT 81 R IR 3w #1 This paper is divided into five Sections-A, B, C, D & E.
Section-A (Short Answer Questions) contains one question of ten parts requiring short answer. A_ll these
ten parts are compulsory. Sections-B, C, D & E (Descriptive Answer Questions) each contains two
questions. Atgempt one question from each Section. Answer must be descriptive.

. ~ QUs-3 (Section-A) : ' .

Note : 3 TWUS # UF W¥< & T WMl & oY 3o anfara &1 e W 2 376 &1 81 This Section contains one
question of ten parts requiring short answers. Each part carries 2 marks.

1.() sl s el oot o Reiferet St &t oo wavran & w0 # &es A% @
Show that the conservative force may be expressed as negative gradient of potentialAenei:gy.

(i) TF m TENH S B BT B G e e of + 55 + 13k a1 3 ke 10/ — 7/ — 3k 2 IO H
DIV ATl F1d DIoC| A particle of mass m has at a given time position vector 2/ + 5j + 13k and
velocity vector 10/ — 7/ — 3k. Calculate the angular momentum of the particle. '

(iii) Rargd 5 aa F = yzi + 2x] + xyk =&l &1 Show that force F = yzi + zxj + xyk is conservative.

(iv) ol B & oRenfia Sifoel swre siiie qe aaRel AN
Define radius of gyration. Give its physical significance.

(v) TS 34 a6l W T9F Z0HH d GHF 5T & O/ T Wiaetl Mien el &1 e gge ) 39 & @l &
37T S @If3e| A solid sphere and a hollow sphere of same mass and radius are rolled down on an
inclined plane. Find the ratio of accelerations when both reached at bottom.

(vi) S0 T R & Fad 31 U 0T | FHATRe|
Explain angular momentum consefvation law by an example.

(vil) BEra & T € &2 ITE 3 THFIREI What are central forces? Explain by examples.

(viui)w@mmm%?sﬂa%ama%ﬁmmﬁﬁ?? | -

What is geostationary satellite? What is the radius of its orbit? ‘

(ix) TP vd yoiifea el H 3R T @ifare Distinguish between frze and damped oscillations.

(x) amﬁmﬂm169?|uﬁﬁa’mm laaﬂulﬁ?ﬁmammmmm
5| The ratio of intensities of twoi :::::;i :s 16:9. If these two waves produce interference, then fing

' aximum and minimum . v
the ratio of @us-d, ¥, T ed § (Sections-B, C, D & E) .
; G WS W T NE DI | TS 0 7.5 31 a1 &1 vy
Note : -@ug #a m-gl two questions. Attempt one question from each Section E S W&m 2l
" Each Section conta ™ tb gescriptive i - Each question carries
e :
7.5 marks. Answer mus ‘ @os-d (Section-B)
. o ooy Y AU AT W
iy @ BRI acit 3 -~ n-conservative forces a ;

2. (i) T - of conservative and N0 nd explain them with examples

Give definitions i oy e 1 Prove that central force is conseryative. ' . ‘
P 2 31 T i 3 &, & da vy . . Jrerar
" ?:nﬁmﬁ“"‘ mwmﬁf;wmmmmmk ~ uﬁvsasquamae;m, 3

30 ¥ mﬁl ‘2 a

m—‘ﬁmlaﬂﬂu" ( )Nibﬁqm
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' Ambica yﬂi‘ﬂ.—‘ﬁ——;‘;;
- St férst Fat it &2 Consider one-dimt‘él"Sional e sS
collision between a given incoming body-1anda body-2 initially at rest. How would you choose the ma
of body-2, in comparison to the mass of body-1, in order that the |.30dy-2 should recoil Wi
greatest speed, (b) the greatest momentum, and (c) the greatest kinetic energy?

) WUg-¥ (Section-C) o ‘anificance.
. 4. (i) S5 3ot T &? a1 it wew qARCI What is moment of inertia? Give its physical significa

(“) et o e ¥ Ri Pl What is theorem of parallel axes 7 Prove it. ent
(i) M 29 R B 5 s oo et a1 sxrds e & R rged 3ot i 2 Whatwillbe the Mo
- ofinertia of a disc of mass M and radius R about its own diameter? : =5
5. U STAIOR 55 51 & eiRurt W Rer &, % Heafig R W e e &1 59 A & g PO
wiita 5wl A rectangular bar is supported by two knife-edges, is loaded by weight atits middie point.
Establish the expression for depression of this middle point. -
| Eus-g (Section-D) . '
6. (i) 7Y B fq &S SR 5 foram fiRaw Write down the Kepler's laws of planetary motion. :
(i) SR & Rl Fram o Rrg S 7 iz e fs 721 DG wam Fraa &t 21 Prove Kepler's
second law and also prove that-angular momentum of planet remains constant. SI?ET
7. () s 3998 & foe @efia et wd uRewur o @ wisie wifia @il Establish expressions for orbital
velocity and time period of a satellite. p

(i) IREBHT TR 3998 B ot Fatt T BN 27 DT FHUTHS BT T @elfel &2 What is the total energy of a
revolving satellite? What does mean of its negative value?
us-g (Section-E)
8. UG el 3Aad T SR B D Pl Ftl Bl ot e difore| aufsd s nferst Fart @ Ruferst Fatt favenes
& HIY RaaIGR &9 ¥ aackdl & d §ol Joll (ad &l &l Derive an expression for total energy of a

particle executing simple harmonic motion. Show that kinetic energy and potential energy of the particle
varies parabolically with displacement and total energy remains constant. 3RMEr
9. forergy feer R o - www &P WA SMAdl W S-S A Y < T WRel amad il ¥
srearior g fafe=T Frgd wesit o foe ferg fersdt @1 aof @Sl What do you mean by ‘Lissajou's

figure' ?. Descibe Lissajou's figure for superposition of two perpendicular simple harmonic motion of
same frequencies but of different amplifiers at various constant phase differences.

¥, (b) sﬁixaam AT A, qUT (c)

th (a) the
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