
AS-1425

B.Sc. Part-II Scncslcr-IV Dratninatlon

MATTIEMATICS (OId)

(Mcchaaicr) Prper-YIII
'limc : l'hrcc floursl lMaximum Marks : 60

N.lt. : - (l) Qucstion No. I is compulsory and attcmpt it at orce only

(2) Attcmpt onc question from each unit.

l. (lhoosc lhc corcct altcmativc in thc following :

(i)'l'hc lowest poirt of catenary is called its _.
(a) vcncx (b) sag

(c) span (d) dircctrix

(ii) 'l'Irc Mrgnitudc of thc resultart I of two forces of magnitudc p and Q acting at an anglc

90'is

(a) F +Q G) r-q
(") Jt" + Q' (d) ,',6, - a'

(iii) lfa systcm of forccs acts upon a body such that thc body remains at rest, then the lbrccs

arc said to bc

(a) incquilibrium (b) a couplc

(c). a singlc forcc (d) Esultant

(i, 'l'he vi(ual work on a mcchanical system by applicd forces and rcverse cffective forces is

I

(a) /cm O) cquivalent

(c) indqrndcnt (d) none ofthcse

(v) 'l he intrinsic cquation of common catcnary is ___ .

(a) y' x tan c

(c) s-ctan\./
y=ccosh(x/c)
nonc ofthese

I
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(vi) 'langcntial componcnt ofacceleration is

d2s
(b)(a)

dt2

tcl /p (d) none of these

(vii) Thc numbcr of independent quandtics rcquired to speciry the position ofthc system completely

is callcd thc I

I

ds

dt

(a) degrc€ of equation

(c) degrccs oI frccdom

(viii)'lhe path o1'projcctile is knowD as

(b) degree of path

(d) nonc ofthese

(x)

2. (a)

(b)

3. (p)

(q)

(a)  nglc ofprojection (b) GEatest height

(c) Span (d) I'rajectory

(ix) "l hc radius vcctor drawn from thc planet to the sun swccps out cqual areas in cqual times'

is known as I

(a) 'firnc avcrage @) Areal velocity

(c) 'l hc inversc squarc law (d) Keple/s law

In a cenrral forcc field, thc angular momentum of a particlc rcmains __. I

(a) Tcro (b) positivc

(c) ncgative (d) coNlant

UNI'I'-I
Statc and provc Lami's thcorcm. 114

Provc that thc system ol'coplanar forccs acting at a different points c'f a rigid body can be

rcduccd to a singlc Iorcc through a givcn point zrnd a single couple. 5

Ifthc morflents ofa system of forccs (not in cquilibrium) acting on a rigid body in onc plane

about thrce colinear points A,B,C in tho plane are Gl, GI, Gr then show that

G,.llc r (i,.CA t G3.AB = 0. 5

'l hrec forccs F,0,4 act along thc sidcs of thc triangle formed by thc lines x + y = l,
y x l, y 2, find the cquation ol the linc ofaction oftheir resultant. 5

I
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UNII'_II
4. (a) I;ind thc intdnsic cquation ofa uniform catenary 5

(b) I)cfinc thc span and show thal ifa uniform chain, of lchgth 'l' is to bc suspcndcd from two
poinls 'N & 'li' in thc samc horizontal linc so that cithcr tcrminal tcnsion is n timcs that al

thc towcsr point, rhcn its span All t. j+ he[" -16'- tl ,

5. (p) Provc that thc ncccssary and sullicicnt condi(ion thata padiclc acted upon by a system ol'

coplanar Ibrccs bc in cquilibdum is that thc sum ol virtual work donc by the forccs in any

small displaccmcnt consistcnt with thc gcomctical condition ofthc system is rcro. 5

(q) Iivc wcightlcss rods ofcqual lcngth arcjoined togcthcr so as to form rhombus ABCI) with

onc diagonal lll). If a wcight W bc attachcd to C and thc systcm bc suspcndcd fiom A, thcn

show that thcrc is a thrust in llD clual to /.,1, 5

UNI'I'_III

6. (a) |ind thc tangcntial and normal componcnts ofvclocity and accclcration. 5

(b) A padcic movcs along a catcnary S = c tan V and dircction ofits accclcration at any point

makcs cqual iurglcs with thc langcnt and normal lo the path at that point. Ifthe speed at thc

vcrtcx, whcrc \y 0 bc u, thcn show that thc vclocity and accclcration at any othcr point

( l./\1)., 2
arc givcn hy rc" and I a 7. ju'c" cos' rP' 5\'.,

7. (p) Ifa particlc is projectcd at an anglc q, to thc horizontal moving undcr gravity, thcn,ind its

horizontal range, time offlighl and maximum horizontal rangc. 5

(q) I;ind thc equation ofpath ofprojcctile and also find the cxprcssions for Grcatcst hcight of

a paniclc projectcd in vcnically upward with anglc o and initial vclocity 'u' 5

UNIT-IV

8. (a) Show that tho shortest distancc betwcen two points iir a plane is a straight linc. 5

(b) S(atc and provc D'Alcmben's t'rinciple lbr a system ofpanicles. 5

VtM 14t93 I (Conrd.)

www.sgbauonline.com

www.sgbauonline.com

http://www.sgbauonline.com
http://www.sgbauonline.com


9. (p) Show that for a systcm which is padly conscrvativc, thc lagrangc's equation ofmotion can

bc wrincn in thc form 
,1t

Q'jto thc forccs which arc non-conscrvativc. 5

Construct a Iagrangian for a Sphcrical pcndulum and thcn obtain thc Lagrange's cquations

oimotion. 5

UNTT_V

f'rovc that in a ccntral forcc ficld thc arcal velocity is conscrved. 4

Statc and provc thc virial thcorcm. 6

Prcvc that for a ccntral lbrce ficld f, thc path ofa particlc olmass 'm' is givcn by

11i.,,=- Lr.lr.l.*r,".",= /. 5d0' tr'u' \u./ / t

l ar.l I ar.l

Lra, ]-Lar,l= 
q whcre l, rcfcrs to rhc conscrvalivc patl and

d

(q)

10. (a)

(b)

ll. (p)

(q) Il'a paniclc movcs on acircle /: a"cos n0 undcr thc influencc ofa ccntralforcc field. l.'ind

thc law offorcc. 5
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