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Annual Examination, 2022
B.Sc. Part II
MATHEMATICS
Paper III
(Mechanics)
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Note

1.

IRl & UIH U3 W feran smd | @ve ‘9’
Y AT YRR H1 3R @ve ‘g’ < ST TER
Cald
: Section ‘A’ is Objective type and is compulsory. It
should be written on the first page of Answer-
book. Section ‘B’ is Short answer type and Section
‘C’ is Long answer type.
[us ‘31’ (Section ‘A’)
Fglaascdia g9
(Multiple Choice Questions)
Tl I gfu— 1x10=10
Choose the correct answer :
Sl o1 YW & TEgT o1 qRwa shifs |
Define principle of Transmissibility of Forces.

P.T.O.

[ 2]

. STTE R § A9 B HHAG 7

What do you understand by Virtul Work ?

. TITER & hald 3787 ol TRV ity |

Define Poinsot’s central axis.

. GgHr 3@ 7w t fafy fafen)

Write down the method to find conjugate line.

. Tr=fi SR erqueer feem &1 gveme |

Explain radial and transverse directions.

. 379 9 7ifg =l gftanforg shifema |

Define the term ‘velocity from infinity’.

. 3TS & YR Fieh qafcish el ol G0 i H ol G

h feTu I = |

Give the formula for time of describing a given

arc of parabolic orbit starting from vertex.

. Teh U HM o A fepdlt o=t WX T1fq il & ST R0

1A i |

Find the acceleration of a particle describes a

circle with uniform speed.

. gfaly wreT| 9 379 B gHAG § 2

What do you mean by resisting medium ?
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10. Tran =6l g | 2. TS ol R Teh 5 o Tolehtl T i ot 18 & FSrent

Explain Directrix.
@ug ‘9’ (Section ‘B’)

g ITIT 997 3x5=15
(Short Answer Type Questions)

et urer yed st €1
Note : All the five questions are compulsory.

. TR 9 Tohdl Fsehiv sl IR el W 39 YR Sl
F T T o et Jemsti &t dEd & a, b, ¢ 3R d T
& 1 HreATaEen i v 1 it |

Four forces act along four sides of quadrilateral,
equal respectively to a, b, ¢ and d times the
lengths of sides. Find the condition for their
equilibrium.

HAIAT / Or

Teh Y] Teh 99 99, Teh 9R W foeh] SHeafer e
g AR fordt fag Wt G2 W feat g€ 81 71 q©
Hfad arft FHEed |

A heavy uniform rod rests with one end against
a smooth vertical wall and with a point in its

length resting on a smooth peg. Explain its
equilibrium.

I/51—22 P.T.O.

5, oo 3TN eITd 21 TS i ©, 3 forenol aimad 1 &
fHerd | Tg hITSIT foh s aTel g1 61 SATST ST o hl
TeR @ ¥eh RI/3 A1 RLE, ST foh dal st feen
R am—

Two equal forces R act along diagonals of
adjacent faces, which donot meet, of a cube,
whose centre is fixed and edge is 21. Show that
the moment of the couple which keep the cube
at rest is RI\/3 or RL according to the direction
of forces.
HYdT / Or

feamse fop 9 o/t S 3@nedi x = 0, y-z=a,y=0,
x-z=-a,z=0, x-y=a%h N HERI & H TH
I % €Y H THH T2l Tohar S Feh |

Show that three forces act along x=0, y-z=aq,

y=0,x-z=-a, z=0, x- y = a, cannot reduce

to a couple.

. TeEmu fo t W e § 7ifd i gy w e

Y ¢t W faEI99 x = [ cos nt + m sin nt?ﬁ?ﬁa_&'
A 3TEd Tfd &, N9 A™E 12 4 m2 9

W%@m
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Show that the displacement of a particle moving
is a straight line is expressed by the equation x
= [cos nt+ msin nt, describes a simple harmonic

motion with amplitute /{2 + m? and time period
@
n

HYdT / Or

It fopeft shor et ool 3iR stwee it e weh-g |
o THUT & Al HUT S U I SRR FT N1 2

If radial and transverse velocities of an particle
is always proportional to each other, then what

will be the shape of its path ?

A v, R v, B TE F 3 TR E e v @
HUY: FIY I IR Fod A1 ¥ @ fag wifse—

U] — Uy = (U] + Vy)e
SRl e Y i foe B

If v; and vy are the linear velocities of a planet
when it is respectively nearest and farthest from
the sun prove that v, — vy = (v; + vy)e where eis

eccentricity of the path.

I/51—22 P.T.O.
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HAIAT / Or
qﬁ{ﬁwaﬁs=4asmw¢m3@9ﬂﬁ
¥ & o feem aftad ot <2 feer B fag wifse i
I T AT ot feer 2

If a particle moves along the curve s = 4a sin y
such that the rate of change of direction is
constant, the prove that the modulus of

acceleration will also be constant.

. Ueh U] Ueh Fghol TSHeh] 3787 Heaier qen I ey

e & I TRl 8 | 601 o gRI At TS % 9B
¥ 3fie T 3Ty & " o oTel IHA & S e
RIS
A particle slides down the arc of a smooth cycloid
whose axis is vertical and vertex lowest. Find
the relation between the time occupied in falling
down the first half of the vertical height and the
time of falling down the second half.

HAIAT / Or
T 59 WA 98 W= &9 4 iR W &1 arsg o
TEAAT & RO C T S IR TR0 HR @R A
fordl Tma ¢ o feer § TR 92 o 3f1d whifSie |
A spherical drop of liquid falling freely vapour
acquires mass by condensation at a constant
rate C. Find the velocity after falling from rest is

any time t.
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@us ‘9’ (Section ‘C’)
gre Iete avT 5x5=25
(Long Answer Type Questions)

Hre—asft e gv tferd )
Note : All the five questions are compulsory.

. Teh U Tk i (oTGehl IMH HIT 20 & & AR
HAdA R Td a1 € | Teh o 308 ol 3R HEid §
o SRl b1 B T0T Y Tl §, 0T i TTd FTd Shifeld |

A particle moves on the inner surface of a
smooth cone of vertical angle 2a, being acted
on by a force towards the vertex of the cone and
its direction of motion always cuts the generator

at a constant angle f, find the motion.
HAYAT / Or

Teh hUT ETRE b ST 39 HreAm H A e B,
orgeht gfeRier 3 o =Rt o ST 81§, 01 i Tfd
AT hIfS |

A particle is moving under gravity in a medium
whose resistance varies as the square of the

velocity, find the motion.

I/51—22 P.T.O.
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2. U9 YR Ued IR TS i 98 ABCD 3R fasti BD

T gU A W et §1 A C T TH IR W SiIeT ST

w
& 1 fag =ifse fo BD X gam@ NGl B |

Five weightless rods of equal length are joined
together so as to form a rhombus ABCD with
one diagonal BD. If a weight W is attached to

point C and system is suspended from A, show

that there is a thrust E is BD.

V3
HIAT / Or

smaﬁ?swww ﬁlﬁﬂﬁ?@ﬁ@@lﬁ
wfedl & gry Afdst IR W T & fau @d71 1 4fe

T HEl TR T A I % T S B g

aﬁﬁlﬁﬁ?ﬁ:h m & d= Tﬁ{ﬁ slog(1+\/§)
Bl |

The extrimities of a heavy string of length s and
weight sw are attached to two small rings which
can slide on a fixed horizontal wire. If each of

these rings is acted on by a horizontal force equal
to % then show that the distance apart of the

rings is slog(l++/2).
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3. af fret et ated iR § forelt Fafea forg 1 fob 4. % R o g & it A A P

TAhS Tl € H @, b, ¢ TH WM w, v, wd @ a5
HifSTU foh SATEdRTA T oRT A 3SUS GHIRL0T g1 fe=n
SR

4712 u2 1)2 w2
F(b—C)(C—a)(a—b) =|la b c
1 1 1

If is a simple harmonic motion u, v, w are the
velocities at distances a, b, c from a fixed point
on the straight line which is not the centre of

force, show that the period Tis given by

4712 u2 1)2 w2
F(b—C)(C—a)(a—b) =|la b c
1 1 1

HIAT / Or

T fog P YR @t T, w e ffe foen 3 oi)
v, OP & eI feen |, & e1efiF nfa e Wi g1 3fg 0
q91 1 ¢4 B 1 99 h1 SRR AR aarsd |

A point P moving is a path passes two constant
velocities, u is in a fixed direction and v is
perpendicular to radius OP, where O is the pole
of path, find the shape of path ? What is its

eccentricity.

I/51—22 P.T.O.

feamsd o v geat ot gd 9 g0 9g 9 W 315 <l
S 1 e o o i 2 fot aig o #)

The eccentricity of the Earth’s orbit round the

1
sun is % show that the Earth’s distance from

the sun exceeds the length of the semi major
axis of the orbit about 2 days more than half the

year.

HYdT / Or

Teh Ul d%h y = a log sec (f) TR 39 YRR i Hdl
a

 foh ok w1 Tael T UoheHe ®9 | T § | g
0T 3R Fghdl 5991 & o= Hee A1 IS |

b's
A particle P moves in a curve y = a log sec (Ej

is such a way that the tangent to the curve
rotates uniformly. Find the relation between

resultant acceleration and radius of curvature.
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5. Teh hUl 3 HILH T TR ol & 27¢fi e & fdem
gferie Tfd & FEEad g @ (7, 3 AR 4 & o=
oY Sy |

A particle falling under gravity in a medium
whose resistance varies as velocity. Find the

relation between velocity and distance.
HYdT / Or

Teh Hidl forehy IR W Seaier 9Hda § U8 /19 | i
# @1 & Foent wfqdier a1 & ot & 9Tt ® @ 39
Urdl skl Tfd st ST HIfST |

A bead moves on a smooth wire in a vertical
plane under the resistance varies as square of

the velocity. Discuss the motion of bead.

VDOVVVCOOVOY
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