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B.A./B.Sc. (Part - II)
Term End Examination, 2017-18

MATHEMATICS
Paper - III
: Three Hours] [Maximum Marks : 50

Time
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Note : Answer five questions in all, selecting one

question from each Unit. All questions carry
equal marks.

38 / Unit-1
1. (o) Toft g fie & fafm figell m

o o) A e ~
fhaTeitel THACT ocll o IR o T
T H B kI SOk Yfdey [
HITT |

Find the necessary condition for the
equilibrium of the rigid body subjected
by a system of coplanar forces acting at
different points of the body.

(b) T w1 yHE fafeu wa fag el

State and prove Lami’s Theorem.
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2. (a) HST H FAT GHHWO Fd hifST

Find Cartesian equation of common
catenary.

(b) TH Ag-Ten A o & Th Mo
W Hged H T g § ewisy fE
HEe SRR € SE T W s
Tl o Y8 3 TE § S oTg-
el F HOE TS @1 EIAH R

A hemisphere sets in equilibrium on a
sphere of equal radius, show that the
equilibrium is unstable when the curved
surface of hemisphere rests on sphere and
stable when the flat surface of
hemisphere rest on the sphere.

ZhTS / Unit-11

3. (@) 99 @ P, O, R ¥ WA {@RAl
x=0, y—z=a; y=0, z—x=a; z=0,
x—y=a & oMy fFania T fag
FINT foh 3 Th IO o qod aghd
T8l fRar S wewRdn|

Three forces P, O, R acting along the
straight lines

x=0, y—z=a; y=0, z—x=a; z=0,
x—y=a. Show that they can not be
reduce equivalently to a couple.

418 BSP (8) (Continued)



(3)

(b) Tag =St fo& e g8 fic W fwanfia
Al o T g8 ™ @ &1 T THha
I AR UH d@gH dfed, g e
I & T @ = fewm 99Ut g,
¥ gaFEa fean s wehar ©

Prove that a given system of forces acting
on a rigid body can be reduced to a
single force together with a couple whose
axis coincides with the direction of the
force.

4. (a) S (X, Y, Z, L, M, N) & faT w9aa
xty+z=0 * A fagg feafa 3@
EAIE L
Find the null point of the plane
x+y+z=0 for the dyname (X, Y, Z, L,
M, N).

(b) Tag =Fifsw f& frdt oft 9@ f =t
I Y@el H § WR fed sfdmaes
% T B T, q I 6 TH E
F weH T T SR @ o Frem &

Prove that among the null lines of any
system of forces, four are generators of
any hyperboloid two belonging to one
system of generators and two to the other
system.
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THhTS / Unit-I1T

5. (¢) % & WA AEd A A TAEE T
Tfa ! fae=m wifsw)
A particle executes simple harmonic
motion. Discuss the motion.

(b) TH Hien wd ol a3t Th feR
R & wnUy Te §EE S 9T 9
et dfow @ # yHar T Ak =
THY W TOh IS T Hul ek R 9
a T W E AR 98 =F & TR o0
v ¥ 9d w3 @ fag wise fe ¢
gAY T THhl gl

V.
acosh wt +—sinhwt gl |
w

A straight smooth tube revolves with
angular velocity in a horizontal plane
about one extremity which is fixed. If at
zero time a particle inside it be at a
distance a from a fixed end and moving
with velocity v along the tube, then show
that its distance at ¢ time will be

Vo,
a cosh wt + —sinh wt

6. (o) fas =fWU fF Y= 99 & WaeHA
g T

Prove that path of a projectile is parabola.
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(b) G HIE HI Tk r=gsinn O W THA
¥, 99 3§ W oM oA §a okl TEH
I R

If any particle is moving on the curve
r=asinn 0, then find the law of force
applied on it.

TR / Unit-IV
7. (@) @ & IR FE G B TR H
TETH qA FAaH o HEW: 30 3R
29.2 fHt 9fg Tdhe T SUH! HET HI
Ihdl A ShITaT |

The maximum and minimum velocities of
a planet revolving around the sun are 30
and 29.2 km/sec respectively. Find the
eccentricity of its orbit.

(b) TF FHU TH THAAE oh T AHE T |
afg TNl WEE iR sifyenfees R
e R wd §, o fag wifsu f&w
FIOT y ST @ foem WA s HOgEd
¥ G0 ¢ = Alog(1 + Bf) g Taifa
g B

A particle is describing on a plane curve.
If the tangential and normal accelerations
are each constant throughout the motion,
then prove that the angle , through
which direction of motion turns in time ¢
is given by y = Alog(l + Bt).
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8. (q) e wE 9@t *U Tw AR foda
gk W A W, o SHR! A Hi

FRAT  HITT |

If a heavy particle is made to move on
a smooth curve in a vertical plane, then
discuss the motion.

() T HU 9 W HE Fa fear &1
W W T, T MA F ANk TS
¥ orffew wlm fEr wmar ¥ @iz

o e i(ez“"—l) T IvET uaw
oy

fog W a9 e M &l @ T
@ =, 989 o oy, qAm "€UT TR
T

A particle is projected along the inner
surface of a rough sphere and is acted
on by no forces. Show that it will
return to the point of projection at the

. a .
end of time —(ez“k—l), where a is

pv
the radius of the sphere, v is the
velocity of projection and p is the
coefficient of friction.
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TS / Unit-V
9. (q) IC FEATRA: I i AR TH Hq=A9 |
oo gfqqelt st o o o % FHET
21 9Afud %o 1 9T 9 4 qen sifaw
9Ty B, @ G5 Fiew fF 3@ T8g™

© ¢ N 4 -1| u

39S W A H N 9H Etaﬂ "

Uil

A particle is projected upwards in a
medium whose resistance is proportional
to the square of the velocity, the velocity
of projection is u and the final velocity

is v. Then prove that the time taken to
attained  the  greatest  height s

\% 1|1 u
—tan —
g (vj

(b) Yea e & 9&f H HU FH @R
EICECIEIE

Find the acceleration of a particle in
terms of polar coordinates.

o N

10. (a) TH &0 T o T | Haa I &
gard o Sqiia TfgeE ® 1 <wise fw
USRI 99 cotO=cotPcosd B U B
SET 0 3N ¢ HU F Hoi FwiE T
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A particle moves on a smooth sphere
under no forces except the pressure of
the surface. Show that its path is given
by the equation cot®=cotfcos¢, where
0 and ¢ are its angular coordinates.

(b) X0 ¥ 90 T MEl Th TR a9 F g
i<t St ¥ 3EH 9 Y Rl SoHENA A
THE U GFhe B W ¥ R W 7
fag =ifvle fF + 999 & fa § sq

Cul —%log(l—%] AN SRT M URY

T et R TH Y@ A SoEH €

A trailer full of sand is pulled by a
constant force F Sand leaks out at the
rate of A units of mass per second. Show
that the velocity at the end of time ¢ is

M
mass of the trailer and contents.

F At o
—Ilog l-— | where M is the initial
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