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MT-09
Mechanics
BUEE
Bachelor of Science (BSC-12/16)
Third Year, Examination, 2019 (June)

Time : 3 Hours] Max. Marks : 40

Note : This paper is of Forty (40) marks divided into three
(03) sections A, B and C. Attempt the questions
contained in these sections according to the detailed
instructions given therein.

M :  IE TS IE (40) SR 1 g S (03)
wuel %, @ 9 7§ fawfyd ®1 YO @ve §
feu T fagga el & STAR & US hl A B
2

SECTION-A/( @US-%h )
(Long Answer Type Questions)/( €&l 3T a1 W9T)

Note : Section 'A' contains four (04) long answer type
questions of Nine and half (9%2) marks each. Learners
are required to answer any two (2) questions only.

(2x9%2=19)
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1. A particle moves along a circle r = 2acos in such a way
that its acceleration towards the origin is always zero prove

that

2 2
d—f:—ZcotQ[d—ej .
dt dt

TH HKU Th gd r = 2acos® W TH YhR T kLl
2 & @ =0 me fag w1 ek Tmen = ® fag
HifsT

2 2
d—gz—ZcotQ(ﬁ) .
dt dt

2. The middle points of the opposite sides of a jointed
quadrilateral are connected by light rods of lengths [ and /’.
If T and T’ be the tension in these rods. Prove that

T T
—+—=0,
T
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TF wgds # fawa qenetil & we 95 A eehl D
el o= [ 97 @R T AR T &R TV & = o
Tma '@ @ fag FifNg

% + r;—,’ =0.
3. For a common catenary prove that
(@) y=ccosh (x/c).
(b) y?=s%+ %
TH g ke & o fag #if
(@) y=ccosh(xlc).
(b) y*=s%+c2

2 2

2
4. Find the moment of Inertia of an ellipsoid x_2 + [);—2 + Z_2 =1
a c

about x Axis.

2 2 2
KECEE! x—+y—2+z—2:1 FH ox FH & URA: Ted
C

2
a

S

STl F@ it
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SECTION-B/( @Us-T )
(Short Answer Type Questions)/( g I AT Y9T)

Note : Section 'B' contains eight (08) short answer type
questions of four (04) marks each. Learners are required
to answer any four (04) questions only. (4x4=16)

M : Tus ‘@ H IS (08) oY S ad A &
T ?, TO® U9 % fau AR (04) % fuita
g1 foenfefal w1 =99 9 waw =R (04) T ®
IW T

+ s
1. For a common catenary prove that x = ¢ log (y )
c

TH ¥EM el fau fag wifeg

+
x=clog(y S)‘
c

2. Explain the principle of virtual work.

wHicqyd wd & faga & 9usmEy

3. Forces P, Q, R act along the sides of a triangle ABC, AB,
AC and BC respectively. Find the resultant of the forces.

9d P,Q,R T& 1Sl ABC &% ¥ AB, AC 3R BC W
HO: o €l ST a1 qROTE "o [ it
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4. A particle is projected vertically from the surface of earth
with a velocity just sufficient to carry it to the infinity. Prove
that the time it takes to reach a height 4 is

3/2
o
3\ ¢ a
TF HU Yol &1 Hag ¥ SEaRR 3ad o ¥ gy e
S € T qE o q% W W fag wite fm s

H h HAE T UG H %\/%[(1+ﬁjm—l} g

a

I

S. Find the law of force towards the pole under which the
curve 72 = 2ap described.

¥d & IR 9@ &1 AW I@ ®INT S-1 &0 2 = 2ap
g% W R w @ B

6. Explain stable and unstable equilibrium.

freR @R erfteR @qeM & wHEmEUl

7. Explain S.H.M. and find its time period.

WA AEd TG h GAARY SR THGI MEd w0
it

8. Find moment of Inertia of a semi circle about diameter.

TH FEgd Hl AW & URA: TS AU FA HITST
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SECTION-C/( @Ue-TT)
(Objective Type Questions)/( Eﬂﬁﬁﬁ TIT)

Note : Section 'C' contains ten (10) objective type questions
of half (¥2) mark each. All the questions of this section
are compulsory. (10x¥2=05)

e . wog ‘U H 7w (10) TS v A W OR
g U & U emen () % i B =@
e % |t e st 2

1. Tangential acceleration is

2 2

v v
(@) ? (b) ?
d*s
©) ? (d) None of these.
orsff @R ®
2 2
(31) — () ?
d*s . .
® —7 (3) TH ¥ = T
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2. The tension at any point (x, y) of a catenary is
(@ csecy b wys?+c
(¢) cosh % (d) ctany.
@W@Wﬁ%(x,y)?ﬂ‘lﬁ%

(31) ¢ sec y (@) wys® + >

(9) cosh X (R) ctan .
c
3. Cartesian equation of catenary is
(@) s=ctany (b) 4+ s=_ce’r
T
© _l =sec Y (d) y=ccosh (x/c).
w

BT H FHIESH THHT §

() s =ctany () 4+ 5= ce'e
T
(/) — =secy (%) y=ccos h (4e).
w
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4. The virtual work done by the tension of an extensible string
(a) Zero (b) —ve

(c) +ve (d) None of these.

T Efed a8 W @ & g0 & o wfeaq s

?
(3:[)315’1 CIEAUIRED
CIERIRED (%) ° 9 =»E

5. Transverse acceleration is

Ld( .o . o
@ Tu (r dtj b
1 d do
(© r—za[r Zj (d) None of these.
ST T
ldf,do 2 d9
( )rdt( dtj )

1 d( db . .
(®) F—ZE(FEJ (%) 3 9 =&k

S-456-MT-09 [8]

http://www.uouonline.com


http://www.uouonline.com
http://www.uouonline.com

http://www.uouonline.com

6. The acceleration of a point moving in a curve with uniform

speed is
2
(@ 0 (b) [1]
)
2
© = @ py.
p
T fag S T O% W UF TR A W UM R @
FH @ B
2
(31) 0 ©)) [ij
)
2
@ L () pv.
p
2
7. If %z —16x then time period is
T T
(a) 5 (b) 71
c) m (d) None of these.
2
Iz %:—1& @ el A B
T T
@ % @ %
(@ n (2) ¥ 9 =+ T
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8. The pedal equation of a central orbit is

h* dp
(@) P——3d—

n? dr
b = —
b p m
_h ap
© P= 3 dr

(d) None of these.

P FE ® U ded g ©

(37) p=h—3j—p

@ pt

() p=—3d—p

() 7™ ¥ *E T
S-456-MT-09 [10]

http://www.uouonline.com


http://www.uouonline.com
http://www.uouonline.com

http://www.uouonline.com

9. In acentral orbit, the angular momentum of a particle is :

de
(@) ”E

oY
o (%)

do
d) o

H= Fwa & fau fFdf wo w1 woiy g

do
3? —_
( )rdt

do
T
()rdt

doY

() F(E)
do
(Q) E
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10. In a central orbit 1d (rZ d_@) is equal to :
r dt dt

(a 1
(b) O

© 9
dt

(d) None of these.
mﬁwWa%mli(ﬂd—@j Calk: i
()1

(&) 0

@) 40

dt

() 3 9 HE TR
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