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SLA-240

B.A./B.Sc. Part-III Due of Part-II (Supplementary)

Examination, 2022

MATHEMATICS
Paper - III
(Mechanics)
Time : 1% Hours | [ Maximum Marks : 68
Section-A (Marks : 1 x 12 = 12)

Note —

e —

Note —

M —

Note —

M —

Answer all twelve questions (Answer limit 50 words). Each question carries
1 mark.

(@us—3) @F®: 1 x 12 =12)
[t ARE Tl & SW T (SW-EH 50 IT) | TAF YT 1 3T S|
Section-B (Marks : 4 x 5 = 20)

Answer all five questions. Each question has internal choice (Answer limit
200 words). Each question carries 4 marks.

(Tus—a) (3 : 4 x 5 = 20)
T Ofer geAl % S SISl TS e H foeed @1 e #ifeg (Sw-dmE
200 I1T) | YAF I 4 3F A T

Section—C (Marks : 12 x 3 = 36)

Answer any three questions out of five (Answer limit 500 words). Each
question carries 12 marks.

(Tue-|) (3® : 12 x 3 = 36)

g # F fe=l T a9 & SW ST (SW-HH 500 T5) | Yo% WY 12 3F
Ealk

BI-59 ( 1 ) SLA-240 PTO.



(i)

(iii)

(iv)

v)

(vi)

(vii)

(viii)

(ix)

x)

BI-59

Section—A

(Tus-3))

What is the condition of equilibrium of a rigid body under three forces ?

T ol & I=Id Tk fYve Y ErEEEn S e vd § 2

Define friction and force of friction.
HEU TE HE0 S ! IR i |
Prove for catenary :
el & forw fag wifsg -
P=d+ s
What do you mean by Null lines ?
I ST Enstt ¥ F A § 2
Define tangential and normal velocities.
qen SAfyetaes o Sl qRYYa Fife |
Define time period of S.H.M.

WS A TG & TR i GRS ifer |

State inverse-square law.

Ihd a1 fem w1 waw fafew)

What do you mean by Modulus of Elasticity ?
TR Wik 9 ST A SR T ?

Write energy equation for circular motion.
oo TR @ for S S fafea)

Define direct impact.

THE FHg I GRIST i |

(2 )
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(xi) Write pedal equation of central orbit.
TH=<T F& A Uiew FHEwO fafen )
(xi1) Explain velocity for infinity.
I W AT I A HifSC
Section-B
(Tue-=)
2. A heavy carriage wheel of weight W and radius r is to be dragged over an

obstacle of height 4, by a horizontal force F applied to the centre of wheel. Show
that F must be slightly greater than W(2hr — h%)V2/(r — h).

T ME 1 dfean fSgam R W iR 5151 7 %, TF /4 5918 61 THEE & S TP 5
R &fast fegn & s TRt St s 7 fag st & e WA — B2/ - b
g et sifers B =fe

Or
(31
A uniform ladder of length / and weight W, rests with its foot on the rough
ground and its upper end against a smooth wall, the inclination to the vertical

being a. A force P is applied horizontally to the ladder at a point distant ¢ from

the foot so as to make the foot approach the wall. Prove that P must exceed

IW ( u +;tan ocj
(I-c)

[ TTE R W 9R i UH THTTH g F U fedt Ta afas yft m ek S e

fau fret faet <R & wer foum §, 9@ &1 SR § g™ o 1 T ¥ 030 W
feorg fag W #E &fas o1 P 9 g *1 <OR ®t AR wien W ¥ fag wifsm fF

, where n is the coefficient of friction at the foot.

lW(qu%tanocj
(I-c)
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3. Four equal rods, each of length a, are joined to form a rhombus ABCD and
angles B and D are jointed by a string of length /. The system is placed in a
vertical plane with A resting on a horizontal plane and AC vertical. Prove that

2wl
the tension of the string is /( 442 — 12), where w is the weight of each rod.

q IS T ¥R A SUET ] SeH Tk FHEqds ABCD M@ S € 3R B @@ D
1 [ TS 1 Tk SR gR1 SISl Sl §1 /™ &l 39 YR U el 99da § @
S ® fF A &fas gada W w® 9w AC SR W@ fag Fifse f& S/ &1 e

2wl
m ¥, SRl w Y% TUS H U T
Or
(3rgan)

A uniform chain of length /, which can just bear a tension of #» times its weight,

is suspended between two points at the same horizontal level. Show that the least

1
possible sag in the middle is / {n—1/n2 —Z}

[ TS Y THEHH SR T Afas 3@ & o fage & Hed o TS ¥ S S 9R
® on T TIE H TS W Rl B YRR HIfST fE sHe " H =Ean e

, 1
l{n— n —Z} 2

4. A moving particle P possesses two constant velocities # and v, the first of which

is in a fixed direction and the other is perpendicular to the radius vector OP
drawn from a fixed point O. Prove that the path of the particle is a conic section

. . . . Z/[
whose focus is O and whose eccentricity is o

et i %o P& 1 STeR AW 4 IR v ¥, wum o fordt feer foom # ¥ o gEw
a1 et feer fog O & @it T yamR @ OP & waq fown & ©1 fag wifsw &

WWWQW%WW%WW&?OHWW%%I
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Or
(3teram)

A particle moves in a straight line under an attractive force varying as

(distance) /3. Show that the velocity falling from rest at infinity at a distance a

a
is equal to that acquired in falling from rest at a distance a to a distance g

T HU T W e R e fadt fer fag &t oIk (gi) ™3 & orurdt foRdt st
9 & SN e W § Ioar g1 fag wife ok e W formern ¥ 9a 5 9«

Qﬁmﬁﬂﬁmméﬂ,aiﬁﬁgﬁmﬁﬂﬁmﬁwmméﬂaﬁwml

5. A particle of mass m is performing S.H.M. in the line joining two points A and
B on a smooth plane and is connected with these points by elastic strings of
natural lengths @ and ', the modulii of elasticity being A and A’ respectively.

Show that the periodic time is :

o)t
_+_
a a

2n4|m

m SSEF FH TH HU o Taqer | feom 1 fogeft A 8k B 1 faem areft e =
W A G H A ¥ AR 9% 37 faget ¥ ¢ 3R o wnuifas e # goR
IR g oem g7 ¥ 1 AfE Toarey "Ik AL A q9T A ©, @ fag witse & stede
¥

a7t
_+_
a a

2n4|m

Or
(3teram)

Discuss the motion of a particle of mass m projected with velocity # along a

smooth vertical curve.

m SEM % T HU B MG, AT 4 G TF w7 Seaer 9% & SRy Bept S
%, I foere it
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6. A sphere impinges directly on an equal sphere at rest. If the coefficient of

restitution be e, show that their velocities after impact are as (1 — ¢) : (1 + e).

TF i fRE T THE 91 w6 g 9§ GEg A § Sk formmeEen # ¥ A g
UM ¢ B, A UM foh Tog & T9=q 59 &l 1 A (1 —¢) : (1 + ¢) B
Or

(3=
If v, and v, are velocities of a planet when it is respectively nearest and farthest
from the sun, prove that :
A v, A v, TR T 6 IW W F O B W o A W wHR: A AR A
iﬁ?ﬁ w %, @ fas ﬁﬁﬂl f& .
(1 -9y, =1+ ey,
Section—-C
(TUs-7)
7. A rod rests wholly within a smooth hemispherical bowl of radius r, its centre of

gravity dividing the rod into two portions a and b. Show that if 6 be the

inclination of the rod to the horizon in the position of equilibrium, then :

(a) sing=_ =%
2\/(1’2—ab)

(b) tan6=""%tana
b+a

where rod intersects angle 2a. at the center of the sphere.

F B o o &5 39 ¢ 3R b T=R & < 9§ faufsa w==ar §, B &
T foh M & oY Uia: e g8 T Al wrmewen § v o afas ¥ g 0 9,

o fag =ifse & .
) b—a
(31) sinf=————
2\/(1’2—ab)
€)) tanezb_atana
+a

e B MA & B W R 20 ARG HA S
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10.

11.

A force F acts along the axis of x and another force »F along a generator of the

cylinder x* + y* = 4?, show that the central axis lies on the following cylinder :

TF 90 F, x-3187 & T foramiial € a1 )1 ot #F SoF 2 + 32 = & & T 5%
% oY FRRA T TSR wife fF w=<ia et 9 Jom W fem ¥

nz(nx - z)2 + (1 + 712)2)/2 = ntd?

Derive the formula for Tangential and Normal velocities and accelerations.
TYRE T g ST AT SR @R & Gl i T Hife |

One end of a light elastic string of natural length ¢ and modulus 2myg is attached
to a fixed point O and the other end is tied to a particle of mass m and held at
rest at O, is allowed to fall. Find the greatest extension of the string and show

that the particle will reach O again after a time :

TF JoI SRI i TG TR ¢ SR T /% 2mg § 1 391 T fau fag O
R T T IR TR R T SHIH H FO S TR H0 H g O W A SR
TorTTerEen & fiRmn T SR’ 1 SeuaH fawR 9 Hifee 8k fag wifs fF wor amag
fog O R f= w93 & =g wg=m

(m+2- tan”! 2) (%j

(5 8:2)

A particle of mass m moves under a central force 7 k—3+—5) and is projected
r 7

3Ju

c

Prove that the orbit is

from an apse at a distance ¢ with velocity

2

2 . : .. : T
r = cCOS (—6) and that it will arrive at the origin after a time =
3 8/

. (5 82)
Tefd &1 T I H5F AR 5 muk—3+—5J @a%ﬂqwmﬁ%ﬁl’{@c@q?

T S .

c

7'CC'2

r:ccos(%(ﬂ) %ﬁ?%ﬁwaﬁmwv—gmq@m%l
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