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B.Sc. (Part-ll) MATHEMATICS, 2009

Third Paper (Mechanics)

- WUST ¥ JqT aIfoly |
Attempt questions in all Sections.
QUS—3T (Section—A)
Al T T KN | Qe ST G 3P 7 2 |

Attempt all questions, Each question carrics equal marks,

1. afe F¥ 14 fodt Fogt faig o g ory % ot iR qw w1 @ 4

fig a1 a1 &t SFafFn 1 FRET & 8

EFw @) 2w @0 @T

If a body is constrained to turn about a fixed point or a fixed

axis, the virtual work of the reaction at the point or on the axis is :

if :

(a) W MY2W, . ()0 (d) T
2, WTEROT AT & 3y 8

(3) X-axis ®) Y-axis
@W}@y=x @?ﬁﬁﬁ‘lﬁl
The axis of the common catenary is :

{a) X-axis (b) Y-axis

(c) Straight line y == x (d) None of these

3.sW@x Fad gag e

(3Us=csinh(£) @ x=c- Y
c dx
(H)x=clog(z-§*£) @ 0t ¥ 8§ W
Rclation between s and x is :

—csinh |X P
(a) s = csinh (r] (b) x=c¢ d
: (v +s '
(¢) x=clog k*~;-— (d) None of these
4, T T 8 : .
@ rd+rd @r+ .
(®) 20 + ) () ¥ A =13 T |
Transverse acceleration is given by @
(a) r& + r & (b) r + 1%
(c)20+r14H . (d) Nonc of these
5. FO7 SEieT g9 § o} we wmar € A
@) u’ = 4dag | @’ > Sag
@ u’ < Sag @ ¥ A 93¢ 7 |

The particle makes complete resolution inside a vertical circle
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(a) u; = 4 ag (b) u® = Sag
()u"<Sag (d) Nonc of these

6. a2 BE T A IF ¥ nfq F7 T & Fragwt gug ¢ W ferfa
(x,y) 8,3 @7 ( T F GO H & L :

(ai)dz +£-2’3 () \/(dr) ( )
fﬂ)‘fld‘zx dfz ((1) %k;

If (x,y) be the position of a Parliclc moving in a plane curve
at any time {, thcnthc magnitudc of its acceleration at time ¢ 1s :

| Ry Qr
(a)———+—£ (b) \/(a—‘) +( d{)

a?  df
(c)\/[dz} +[ ]2 (d)‘-+—l’
diz

7. Tk 0T SfaHTarE AT ¥ FHEiaT AR R e @ e, ot

2
i F T m L = g~ mk 1 X1 ARV M ATR A
dt

4 g v £
AN K=— @DK=-"; @K=- K=
(8 K p (@) , P () %

The cq'uation of motion of a particle falling vertically

. - ..o dx
downwards in a rcsisting medium is m - d——z = mg — mkV?
f _

If V is the terminal velocity, then :
' % |4 2
) K=" (Ob)K=2 YK == d) K =
(a) . (b) . (c) . (d) 7
8. YA F T F &g Y Y, AMFET 4 F1 @G FHFm

dzu 2 P du P
3 - = ——— - —
()jze 2 (ﬂ)d6+ o

_“ __P dzu P
(H) +u= T-é' “+H_T

h“u
Rc[urrcd to the cc,ntrc of force as pole, the dlffercuual cquation
of a ccntral orbit is :

(b)—+u—--‘3-

P
a——-+
(a) u? P

d6* ! 2u2
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39. 59
@) 3 G)T
@) 2 | @ Y TE

An ellipse is just immerscd in water with its major axis ver! .«
Thea the depth of its C.P. below the free surface is :

O Gk

(¢) % (d) Nonc of the above
10, FTa F1E F o onavas v S U quaEen ¥ @
ECNY;XX;=0 MXZY1 =0

@ ZX; = 0,TY; = 0 @ 3t QA &

Nccessary condition for virtual work when the particle 1+ m
cquilibrium :

(i:l) Yl Hl = () (b) XZ XYI =

(©) ZX =0, ZY| =0 (d) Nonc of these
WUS—4 (Section — B)

3 3T I T Ffod |

Attempt any cight questions
1, YA &9 9% % fan fas FRR : 5 = ¢ tan W

Prove that for common catenary @ s = ¢ tan Y/

Z.WW%WWﬁ:xzclog [y_-{i‘-_.f)

Show that for common caicnﬁry cx=clog (.2?)

%Wwa%‘%mgsw@qg%hwwwam%%
TIEgES ABCD 1 ® | 59 fama &t f6g 4 9 @asarqds desmar s
21 W R NS W B, C, D W EHAT Il ¢ | afg Q) 4 aa 5o
F I P fag B W D W TG THTFE FQ § B LBAD = 120° &
NT R FRA R P = (W+w) 23

For cqual uniform rods, each of weight w are freely jointed to

form a rhombus ABCD. The framework is suspended freely from A

and a weight-W is attached to cach of the joints B,C, D. If two
horizontal forces cach of magnitude P acting at B and D kecp the

angle BAD cqual to 120°. Prové that : P = (W + w) 2V3
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4. T FU G ¥ YW W ¢, s wee i fe @

x=e_",y=aca353!,z=bsin3t-'~3{ﬁ'rW%l

(i) ¢ W9 W AT T& T JI@ Ao |

(i) 9 ( = 0 T AT GG 7 FH /Y6 I R |
A particle moves along a curve whose parametric equations

arc x = e ',y = a cos3t,z = b sin 3t where is the time.

(1) Determine its velocity and acceleration at time .
(it} Find the magnitudc of the velocity and acceleration at ¢ =0,

5. G g S O THH O A OF 9% F g9 @ 2 @ faw Fife

2
i g @ (53:’) 21

Prove that the acccleration of a point moving in a curve with
aw)’
dt

6. I W I w A w wWe W@ A wHw

x =acosnl + b sinnt BRI 9 61 S 2 1 el f6 @ w0 W@

aed i e 3 v amam v 27 @ i s 20/n R

Show that if the displacement of a particic in a straight line is
expressed by the equation x =acosnt + b sinnt, it describes a

S.H.M. whose amplitude is V2 , ,2 and pcriud is 2n/n.

7. W F9 YA T T & P & A 6 - = g sinn 0 F FEI
F1 € | @ F1 P s 6 |

A particle describes the curve r = ¢ sinn 6 under a force P 1o

the p(ll(.‘.. Find the law of force. http://www.upadda.com

8. U SR 929 G 3 At 59 SR gRrE S @ i 9ed

e I 9 ST e $ wae ¢ o R e @ I R AN R e
TS W gAY I R | A W R AR ¢ ¢ o fas iR e

2

Ted & 3 A A # gt — L )

L, D 6at1 ) . .
A square Jamina is just immersed vertically in water and s

then lowered thyough a depth h; # a is the lenpih of the edge of the
square, prove that the distance of the centre of pressure from the

o i

. . d
ceotre of the square is ————=-

6a + 12

9, @ g 3 ¥ SHeater 7@ Sy e A R 6 e g

YW 20 T ¢ FY: ST F WA 79 J h @ 2% w0 W A Rawd
6 C.P & e 3/24 2

. A quadrilateral is immersed veniically having two sides of

lengths 2a and a parallel to the surface at depth b and 2h respectively.

Show that the dcp:|l11t t‘)f ;.RM;’Z h. dda.c
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wodeppedn mmm//:dny



wod eppedn mmm/:dyy

http://www.upadda.com

10. 49 UUF RS O 3@ YER N 9 € f weEgis
ABCD 1 % W famel pp wam 21 afz @ 4R w g ¢ W o
Gnm%aﬁrw‘ﬁfmq:ﬁﬁg,qﬂamw%?hiamf«rBth

W%Wﬂt%l

Five weightiess rods of equal length are jointed together so as
to form a rhombus ABCD with onc diagonal-BD. If a weight W be
attached to C and the system be suspended (rom A. Show thal thcrc

/4
is a thrust in BD cqual to ——

T fiig S.HM. %mﬂwww}mﬁww%t%ﬁm@a
X1 ﬁxzqu'ﬁ@%iaﬂm V1 -ﬁrvz%1m'ﬁ;3“ﬂﬁlmw

a@a V-8 3

V- Wi

A point moving in a straight line with S.H.M. has velocities
v1 and y» when its distances from the centre are x1 and xz. Show

that the period of motion is*2x 1 "_’_-"_5_ .

12. TF 0 SRR T 3 fer e ¥ Y 8 iR fraw
gﬂuw%aﬁﬁm%}wwmam%%ﬂ%w
2y ARy F a9 way 9 FRR

A particle is falling from rest under g gravity, supposcd constant,
in ‘a resisting medium whose resistance varies as the velocity; find
- relation between v and x,

TUE—H (Section —C)
B A ¥ &d

Altempt any two questions,

1./ w@aﬁwmm%é‘lﬁgaﬁﬁ@mhﬂrﬁ%%aﬁa
wﬁwrmmﬁéﬁﬁﬁgﬁwmﬁmm%mmn

Eﬂ%lﬁE@WWAB—JI—log{n+ n-—l}%l
n -1
A uniform chain of length / is to be suspended from two points

A and B, in the same horizontal line, so that cither terminal teasion
in n times that al the lowest_point. Show that the span AB mrust be

- log {n + e - 1 }

”2 -
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2. TF 0 FHEI T & 37 ad § [eety G F A6 AN H
3R faen griTa ok F frger T & 1 ¥ faig /1 I W afive fig
Y PR 90 07 S A9 W A &, A AT 0 A AR R F S R
A feragd o 7 &5 (g A 2/3 4 Far W Id H B M

A particle moves under gravity in a vertical circle sliding down

~ the convex side of the smooth circular arc. If the initial velocity is

that due¢ to a fall to the starting point from a height h, above the
centre. Show that it will fly oﬂg tﬁc circlc when at a height 2/3 h
above the centre.,

3. m SO 1 F S IACH AT Toeelty T F AT Hehy
ST € | €aT 1 SRR F97 F 37 F mk A7 2 | F7 ER ST H 74t I
EiCE e I _

A particle of mass m is projected vertically under gravity, the
resistance of the air being mk times the velocity. Find the greatest
height attained by the particle.

4. T Pl 2o e i fig 59 % @da 9@ S a, b, ¢ TR
w ¥ femmy B W®AE W OCP WE F CG.

la2+bz+cz—bc—ca—ab ﬂﬂﬂ:ﬁtl'g‘qr%l

6 a+b+c _ ]
Show that the ccntre of pressure of a triangular lamina, th=

depth of whose angular points arc a, bgc, is at depth
1 a® +b*+ 2 —bc—ca-
6 a+b+c

lamina. @

ab below the centre of gravity of the
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