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B.Sc. B.Ed. (IIIrd Year) Examination, 2022
MATHEMATICS
Paper - II (CC-5)
(Mechanics)

Time : 3 Hours | [ Maximum Marks : 60

Note —

Note —

M —

Section—-A (Marks : 2 x 8 = 16)

Answer all eight questions (Answer limit 50 words). Each question carries
2 marks.

(@ue-37) (3F: 2 x 8 =16)
Tl TS Y3l ® W T (SW-FAT 50 I8) | T e 2 3Fh Hl |
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.

(@ue—a) 3Tk : 4 x 5 = 20)
i UTe gl & St SNT) Yo Wed H fawed @ wEe Sifeg (STR-EE
200 ¥1%) | TAF T 4 FF H T

Section—C (Marks : 8 x 3 = 24)
Answer any three questions out of five (Answer limit 500 words). Each
question carries 8 marks.

(Tue-w) (3w : 8 x 3 =24)
g ° 9 feE=l @9 geE & W SN (SW-EE 500 vS) | T 99T 8 3%
Ealkd
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Section-A
(Tue-3)
. (@ Define Radial and Transverse Velocities.
g0 qAT STYEY o hi FHEET |
(ii))  Relation between Angular Velocity and Linear Velocity.
IV oFT qel T@T AT H T |
(ii1)) Define Period of Simple Harmonic Motion.
WA TEd T 1 ST IR it |
(iv)  Define Virtual Work.
Hfcqd HE 1 AR it |
(v)  What is Horizontal Elastic String ?
sy S ¥ 2
(vi) Define Central Forces.
Hg o Sl gRuIfE wifee |
(vi) Define Kepler’s Laws for Planetary Motion.
TR H A & U SR $ Fem w g9gE)

(viii) What is Cartesian equation of the catenary ?

RO e 1 FIAE THHIO odqEu |
Section-B
(@us—9)

2. A telegraph wire is made of a given material and such a length / is streched

between two posts, distance d apart and of the same height, as will produce the
least possible tension at the posts. Show that / = (%j sinh A, where A is given by

the equation A tanh A = 1.

BR-1177 ( 2 ) ED-3029



T EUTH O TH & g | o § T SHh! [ TS Rl HAM SO b 4 TH B QA

Tl § TRt 39 YR e ¥ T Tl W =gAam a1 2 | yef¥a wife fm l:[%}

sinh A, S/&l A THIHLO A tanh A = 1 ¥ < i T
Or

(31eram)
A heavy uniform rod, 30 cm long is suspended from a fixed point by strings

fastened to its ends, their lengths being 18 cm and 24 cm. If the rod is inclined

to the vertical at an angle 6, prove that 25 sin 6 = 24.

T THTAE 30 9. ot o2 T fod fag @ 1 e g e 6§, S 9 &
ol ™ St g2 © qen W F o 18 9. SR 24 I ¥ Af wremewen | ©e
FEEER ¥ 0 HIV T @, @ fag wifsw fF 25 sin 6 = 24.

3. Prove that the angular acceleration in the direction of motion of a point moving

in a plane is :

vy v dp
p ds p2 ds
fag =ifsu f& o guaa 4 1faam tw w0 & 7fg &1 fogn § swioig oo 9= 2
vy v dp
p ds p2 ds
Or
(31eram)

A body moving in a straight line OAB with S.H.M. has zero velocity when at
points A and B whose distances from O are a and b respectively and has a
velocity V, when half way between them. Show that the complete period is
i (b — a)

v

T# fIve Tw WA @1 OAB R G.319. ¥ TaHH §1 a8 A 921 B R formmawen & §
et O | i@l FH9: ¢ T b T IR 3qH AV ¥, 99 9% 0 4 fag W )

e i B o s @ 3
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4. A mass m hangs from a fixed point by a light string and is given a small vertical
displacement, prove that the motion is S.H.M. If / is the length of the string in
equilibrium position and #» is the number of oscillations per second, show that
the natural length of the string is :

g
J——S
4n’n?
m ST T TH HU TH goh! SRt g T (Y= fog | @esht gon © a0 5§ @Y
FeateR fagarm feon o ¥ fag wifs 6 wor &) fq e stad 1fa et g g=gem
FI N H S H TWE /¥ qA o A » Tfa e T, @ fas wmisw fF Sk
T I g SR
g
J——S
4n’n?
Or
(31eram)

A point moves in a straight line with S.H.M. has velocities V, and V, when its
distance from the center be x; and x,. Show that the period of motion is :

xi — 3

V7 - Vi

T HU W A M Y Tk Wl @ R MAEE €S w0 H hw d gl qn
x, & T THH o HE: V| q€ V, 1 fag IS o stedene e

xi — 3

N

21

27

a’u’

8

: : : 5 . .
5. A particle moves with a central acceleration L{M - j, it is projected from

a distance a with a velocity /25,7 times the velocity for a circle at that distance
and at an inclination tan~! (4/3) to the radius vector, show that its path is the

curve :
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2.7
a’u

8

tan™! (4/3) 01 I EC TR AT F Bl o ¢ F T g9 H T A & O 0 @
R M FH 25,7 TN F, 99 SR KiSW fF FU D UG H qH T

@WWWM{MS— jﬁmﬁ%laqﬁﬁmwﬁ

Or
(3teram)

The eccentricity of the earth’s orbit round the sun is 1/60, show that the earth’s
distance from the sun exceeds the length of the semi-major axis of the orbit
during about 2 days more than half one year.

gd & W/ R gEA H geslt i wmen w1 Sl 1/60 §, Yei¥E wifeg o gd & gedt
w1 G, HE FH G SEE Kl ASE  AG-T6 H o e saferen ok s @ |
6. Five weightless rods of equal lengths are joined together so as to from a rhombus
ABCD with one diagonal BD. If a weight W be attached to C and the system
W
be suspended from A, show that there is a thurst in BD equal to ﬁ
AN T8 & I YREH 98 WER SIS 7Y § aif uah fastt BD dfeq ¥9=gyst ABCD
T A C W T YR W oy fean 9w 8iR 96 =1 A | o™ oe, df fag wifst
&% BD # guig W * g
BD NE] qA =

Or
(3teram)

A particle describes the curve r = a” with constant angular velocity. Show that
its radial acceleration is zero and transverse acceleration varies as its distance

from the pole.

Tk U THEAH HI0NT o F a6 7 = e’ § =orar 81 g Hifey f6 zoem efig oro
T T qA STIYEY ©RU THHR! ¥d § T % FEA! e |
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Section—-C
(@ues-—|)

7. If the end links of a uniform inextensible string of length / hanging freely under
gravity slide along a fixed rough horizontal rod whose coefficient of friction is

i, show that atmost they can rest at a distance :

1+~/1+M2}
u

u/log

| TEE T THEHE Afaara S & f90 W o wfedl, T fer vy &faw mEr W
fRaerdt & e =oio o | %) fag #ifse & 3 fR formmeen & f= g W & e

7

w/log

8. A particle 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 string of natural

lengths @ and 4', the moduli of elasticity being A and A’ respectively. Show that

2n m(&+£,j_l
a a
m SR H1 TH H0 T ook a0 W feod < fogefi A qen B &1 faam et den @
W 3T G F MeEE § IR a7 3 fage ¥ ¢ q9n ¢ wnvifas aeE S Ry
SIET gRT e goT ¥ 1 AT JoAme Ok HET: A qM A ¥ a1 fog i fw sAedwe

B

the periodic time is :

~—1
27 m(&+&j

’
a a
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9. A light elastic string of natural length / is hung by one end and to the other end
tied successively particles of masses m, and m,. If #; and ¢, be the periods and
¢, and ¢, the statical extensions corresponding to these two weights, prove that
g (¢ -2 = 4n? (¢ - ¢y
TH IREM TRy SRI fSoeh! wnfad @ /%, Th TR | Wehi S € au TR
f & 31 fafe= wo1 ot Fefd m, q9 m, &, F8 T T AR 37 WA SEwA
¢, T £, B AW ¢ TN ¢, T g Wifew foram &, @ fas wit R g (42 - 1))
= 4n® (c, - c))

10. If V, and V, are the velocities of a planet when it is respectively nearest and
farthest from the sun, prove that :

1-9V,=0+¢V,
A vV, den v, forelt 7 & Yt o € Sefn ae g @ wEw: FYAan a9 stfeenad g
SES % a fas ﬁﬁﬂ"l &

1-9V,=0+¢V,

11. Six equal rods AB, BC, CD, DE, EF and FA are each of weight W and are freely

jointed at their extremities so as to form a hexagon, the rod AB is fixed in a
horizontal position and the middle points of AB and DE are jointed by a string.
Prove that the tension in the string is 3W.
B: M B AB, BC, CD, DE, EF @@ FA ¥&% W 9R &I § iR sargas fadi
R 39 YHR eI & € B UF ueys 91| 5 AB 1 dfaw feufq A feer e wm ®
3R AB, DE & |&7 fagsii 1 T# SR g Siel 5 ©1 fag #ifse fF < & o
3W ®
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