
Time :2 Hn. Mu. Marks: 40 

Q. 1, Seled,and write the DIOSt •p,proptlate -ans� from the given alternatives-fur each aul>-
question : (81 

(i) For the .ptact:ice peifonning Jin� S.H.1,i. from generafposition, the state of oscj.iiatlon of a
pilrtlde glv!J\g Its position and direction of .motion: at a time equal to zero (/ = 0) is called .. (1)
(a) phl!se of S.H.M. (b) flnaj phase of S.H.M.
(c) angular speed of'S.H.M. (d) epo.di of.S,H:M.

(ii) The strain energy per unit volume of' the wire under il\c�g load is.......... (1) 

(Iii)

1 1 
(a) 2 • (stttssP• strain (b) 2 •stress>< (sttainP

b 

(c) 0.5·• stress>< strain

When the common salt is dls59lved 1n pure water, tne su):face fension of a. solution is
............... th�t of pipe water. (1). 
(a) I� tI-(an (b) equal to (c) greater than (d) half.
The RM.S. sp¢ed ofa .gas niol�le Is directly-proportional to ... ' ............ · (1)
(a) its absolute temperature (b) the square root of i.)S.absolute temperature
(c) the si:jttare of its absolute tempera.iure (d) th_e fourth po'wer oN� abwlute temperature

(v) The coefficient of absorption of the body equal to its coefficient of emissio; ·at a• gi�en

(vi) 

(vii) 

·temperature is called .......... ! . . . . 
· 

(1)
(a) Stefan's law (b) Newton's law (c) Kirchhoff's Law (d) Boyle's-law, 
The equation of a simple harmonlt progressive wave travelling along negative direction of x 
-axis is ............... ' 

·c1)
(t X) 21t· 

(ii) r·a sin21t ;:-x. (b) t·asinr (vt-x)'

f )() • (t X)
!C) y•a sin11,nt+r, (d) y'•a sin2n T+X 
Angular speed of a.minu!J? harid of a;_wi'ist watc/1 in x:.i�sjs .............. . 

lt· lt ff X 

(a) 60 (b) 900 (c) 1800 (d) 3600

. . . . 

(1)

(viii) Aet'eleration due t<,.-·grayity alxive the earth's surfa'<;e·at 11· height equ;il to the raaius .Qf the··
earth is ......... ,...... [Given: g·•·tfJ mis'] (1)
(a) 2,5 m/s2 (b) 5 m/s' (c) 9.8 m/s2 (d) 10 mi's'.

Q. 2 ,Al Attempt any ONE0 : 
• • (8) 

(i) ·A stone of mass one kilogram is tied to the one end of a strir;ig o(lengtKS metre and whl�led 
in .  a wrurled in a vertical prcle, Wh�t will be tl)e minimum sp,eed required at the low·est
position to-complete the circle ? (Given : g "19..8 m/s'-) (2) 

(ii) Moment of inertia of a·disc about an axis passing through its cenn-e·and perpendicular to'its
plane is 10 kg- m'. Find it& M {; about ihe diameter. 

. 
. , f2)' 

(Bl Attempt any TWO : 
·(i) Qr,1w a neat labelled diagr�.for the tun;;iarnental rt\Qde of vibratioQS of ai-r column in a pi.P�·

W�M�the� 
. . 

(b) open at one-end.
Write formula for the corresponding fun�amental frequenq in each case. (3) 

(II) State any six l!SSumptions ofkinetic theory of&'�.�. (�) 
(iii) Derive an expression for the maximum safe speed of the vehicle-moving along a banl;ej:i road.

(3)
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Q. 3 (A) Attempt any ONI! : (8) 
(i) Explain, why Cp > Cw (2} 

(ii) Represent graphically the displacement and acceleration against time when particle in S.H. M.
star.ts from mean P!)Sib'on. Write'their'corresponding equations. f2)

(B) ·.«temptanyTWO:

.·• (i) What is the $urface ene.rgy 1 F.staklish the reli\tion between surfa� entltgy �-silrface
tension. (3) 

(ii) Qeflne CQl!ffici�t.ol ·abso.rption,. refl�ti<in.& tr.ansmission. Derivl! relaJions between th.em. (3}
· (ill) Exp.lain thl! behaviour of a wire under b:)creasing load. (3) 
Q.•4 (Al Attempt-any TWO : [8) 

(i) Define perfectly black booy. How can it be realized in practice ·? (2} 
(ii) ·StMe Hooke's law. Giv-e S. L unit a.nd dimensic;ms of m.odulus of elasticity. (2) 

(ill) What i$ Capilli\rity? State any 'two' illustratiol)S of capilla.rity. · (2)
(IH . Attempt any ONt: 

. . " 
{i) Oenve an expression for form�tio1;1 of sta·tionary wave by. al)aj.ytital metl:iocf. Show that 1;1odes 

or antinQC\es are equally spaced. (4) 
(ii) Derive an expressiOJI for the M.l.. of a �lid sphere about .a diameter, when al!is is

.perpendku.l<1r and goes trupugh its centre. (4) 
Q. S : Attempt any TWO i

" 
[8] 

(ij S' .. H.!vf is given ·by the equation x� 8 sin (411t) + 6 ells (4itt} an. Find its 1 
(a) An\plifil'de (b) lnitia!P,ha,;e (t) PeriO!i (d} Fr�uency. -(4) 

(ii) r� kine)ic ene.rgy, . potential en ,ergy., total. energy and bµl4irig enetgy of an arlifici,ll satellite
·orbiting.at a, height 3609 � above the.s'uY_face Qf the. earth.
(Given: 11\�of the e�rth =6 • 10'-',kg, radiu50£ the eartlf., 6400 l<m,
mass of satellite = 1 O! kg and G = 6.67 >< 1o·u S. L unit). ' (4} 

(ill) ·32 tunning forks ·aye arra11ged in descending order-of frequencies. If any two, consecutive 
·tuni,:lg forks ate sounded together the -num'\ier :of. lie.al,} heard is eight. per second. l:he
fr�uen<;y .of th-e first h.iru'\il}g for� js _octave'tbat of the last- fork �alcuJ:ate frequ�n.cy"of the
first, lasJ and the 21" fork.




