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B.A. (Part-I1I) Examination, 2020

Note :

I-71

MATHEMATICS
Paper - Il
(Mechanics)
Time Allowed : Three Hours
Maximum Marks : 50

Minimum Pass Marks : 17
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Attempt any two parts of each question. All

questions carry equal marks.

gols - I/ Unit -1

(a) 3P, 7P @1 5P § HHET: Th st ABC &f i

T3t AB, BC T CA & 3rfeer fivar axa &
S8 ABC ts aufyarg st 1 gae uRomy
&1 uiRATYT, foem T 9 fobam a1 &1 FeaRoT
Hd PifsTel
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(c)

(2)
Force equal to 3P, 7P and 5P act along the

sides AB, BC and CA of a triangle, where ABC
is an equilateral triangle. Find the magnitude,
direction and line of action of the resultant.
TR TAM Bl BT (WRT W Gad T | T TR
IgYsT ABCD &1 1T &1 39 A foeg & efea
fear smar & dur ve fadm=r SR AC 9 39
MR @ FR) 3@ o 81 fog Hifse i8Rt
&I a1 Frgof YR BT 3men g &1

Four uniform rods are freely jointed at their
extremeties and form a parallelogram ABCD,
which is suspended by the join A and is kept
in shape by a string AC. Prove that the tension
of the string is equal to half of the whole weight.
T BICRI BT BTG FHIGBROT 31 DT |
Find the cartesian equation of a common

catenary.
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(a)

(b)

(c)

(3)
g@1s - 11/ Unit - I1
SAX, Y, 2@ y=b,z=-¢;z=¢C, X = —a;
X = a,y = -b ®I 3y fopan a=d & @A
J UaheT UROTHT G afe

—+—+==0
XY Z

Forces XY, Z act along the three straight line
y=b,z=-c;z=c,x=-a;x=a,y=-b
respectively. Show that they will have a single

resultant of

—+—+==0
XY z

T IG@IC AT I 30T FHaA DI AR
HIfTe |

Define null lines null planes.

s (X, Y, Z, L, M, N) = 0% forr a9aet
x +y+z =0 g faam fag 91a Hifore |
Find the null point of the plane x +y + z =0 for
the dynamo (X,Y,Z,L,M,N)=0
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(@)

(4)
g&1s - 111/ Unit - III
Uoh IReT @1 H IR 377ad T R gC U6 foeg
B I v, WA v, & (P D bg F gRAT

X, AT X, & | AT B T P 3acTbIet

Xi = X5

V- Vi

2n

A point in a straight line with simple harmonic

motion has velocities vy and v, when its

distances from the centre are x, and x,, show

that the period of motion is

Xi = X5

V- Vi

2n

aft: R T & Py v SRS 3T US g
TAEURT &, O Tulgd &y v aHEis
e ¢

If the radial and transverse velocities of

particle is proportional to each other, show that

the path is an equiangular spiral.
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(c)

(a)

(b)

(5)

Rig DI o 7 g3 difersr e & fordr wémon
@ A oo At €, 3 ¥ T fawn HewH
R B e & FHE Hor F9 R 2l
Prove that for a given velocity of projection,
there are for a given horizontal range two
directions of projections, which are equally
inclined in the direction of maximum range.

gBTs - IV / Unit - IV
RGN 97 B FHIGROT 371 DI |
Find equation of the tangential velocity.
ok v, 3R v, 78 & Rew a1 €, ks a7 qf @
wrer: Facan 9 R ¢ Rig difare s
(1-e)vy=(1+e€)v,
If v, and v, are linear velocities of a planet
when it is respectively nearest and farthest

from the sun, prove that

(1-e)vy=(1+e)v,
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(c)

(@)

(6)
% &1 [ a% y = a sin h(x/a) W® T &

Ravrapar &, x—ae7 &ifcst 3R y—a1e7 TRy & 3R
g, 98 o fag, o9 = welf dfds 9 o 3o
R 3R &, F foRm 3 7fd gRew o=t 81 I8
PR R a sec o iR @1 8w, Twisy o
I 95h TS al|

A particle slides down the smooth curvey=a
sin h(x/a) the axis of x being horizontal and
axis of y downwards starting from rest at the
point where the tangent is inclined at an angle
a to the horizon. Show that it will leave the
curve when it has fallen through a vertical

distance a sec a..

@B - V/ Unit -V

I IS HUT HEATER Tocd B ST T TaRTeh

ez foTIdT ARy 9 & qi & STIHHNU
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(b)

(c)

(7)
2, # IR & 3R vafia o smar €, O dor B

T @ fadaeT Bifsel

If a particle is projected upwards under gravity
in a resisting medium whose resistance
varies as the square of the velocity. Discuss
the motion of particle.

afg v or Bifaw feen & 0 axar & qa 9@
TROT F1 DT

It a particle moves in three dimensions, find
its acceleration.

T SATHNT H m el BT Ub HUT JEaTeRd:
IR B 3R vaftd foar smar &, arg &1 s
M & (mk) ToT &1 Al v AT 9T d&>T Av
URiYE 97 & a1 eurige 6 BUr gRT U HeEwH

>ars g[k —log(1+ x)] =
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(8)

A particle of mass m is projected vertically
under gravity, the resistance of the air being
(mk) times the velocity. Show that the greatest

height attend by the particle is

2
VE[K—|OQ(1+X)} where v is the terminal

velocity of the particle and Av is the initial

velocity.
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