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2227
B.Sc. SECOND YEAR EXAMINATION, 2019
MATHEMATICS
Paper — 111
MECHANICS

Time: Three Hours
Maximum Marks: 75

PART - A (@78 — 3]) [Marks: 20]
Answer all questions (50 words each).

All questions carry equal marks.

v g SifFardt &1 gid FIT BT STV 50 Js) W b T 8/
v geI P 3p THT 8/
PART - B (Gvs — §) [Marks: 35]

Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
URF §HIE W YH—VF J97 g0 §Y, T G J7 BIory |
g 97 BT GOV 250 ] W EE T &/
T g @ 3F THT 8/
PART - C (gvs — &) [Marks: 20]

Answer any two questions (500 words each).

All questions carry equal marks.

P qF goT PNTT | T&db F97 BT STV 500 Tk & 3fed 7 51/
vl gogl b b THIT &
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PART - A / Hvs—

Q.1 (1) Write the Cartesian equation of common Catenary.

ATHTY ARl BT hIard FHIHRoT fTRau |
(i1) Write the statement of “m-n” theorem.

“m-n” THI b HAT BT fIRIY |

(iii)) Write the principle of virtual work.

Bfcqd R & Rigra falay |
(iv) Define time of flight of a projectile.
U & IS Bl Bl URFINT HIY |
(v) Write formula for tangential and normal accelerations.
Wer NI U STt @R & A IRy |
(vi) Define Hooke’s Law.
&5 B Frm &1 gRIAE FIRT |
(vii) What will be the sum of pressures at the ends of any diameter, if a particle goes
right round a circle?
il g1 @ = & RRI TR Sarg 1 8T A YT gl BT YR ADbR Il 87
(viii) Define centre of pressure.
39 B B g fafag |

(ix) Write the principle of floatation.
Taq b Rigrd b1 faRay |

(x)  What do you mean by centre of pressure of compound area?

HYTT & & I@ Ds A AT R FASK 8°
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Q.2

Q3

Q.4

PART-B / @vs—§

UNIT -1/ 18 — 1

A sphere of given weight W, rests between two smooth planes, one vertical and other

inclined at an angle a to the vertical. Find reactions of the planes on the sphere.

W R BT TP Tl & o AHdell & e H 1 g3l 2 | Uob ciel Seaier H & 3R g’
SeAER I o DIV G © | el W FHel Bl gfifspand gd s |

The extremities of a heavy string, of length 2/ and weight 2/ w, are attached to the small
rings which can slide on a fixed horizontal wire. Each of these rings is acted on by a

horizontal force equal to Iw. Then show that the distance apart of the rings is

21 log(l + \/7) .

2] TS BT 2] w AR dTell YR SR & BRI R T Bl feRfar o 8 off e Rer afaw

IR W e 21 37 e RRFE W Iw & ReR &1 &S 9 o ga | Uelia
FIRY 5 =1 frfat & 7er 90 211og(1 + V2) 2|

UNIT -I1/ 18 — 11

A particle is thrown over a triangle from one end of a horizontal base and grazing the
vertex falls on the other end of the base. If A and B be the base angles and a the angle

of projection. Prove that- tan o = tan A + tan B.

Th B R B @ &S oR @ U RN 9 Bt ol & S B & oY | g
IR & §IR R W ARaAr g1 e Byst & MR $io7 A 3R B 3R yay 1o o &, df

1€ & {5 — tan a = tan A + tan B.
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Q.5

Q.6

Q.7

From a point on a plane, which is inclined at an angle B to the horizon, a particle is
projected with a velocity p at an angle a with the horizontal. Find the range up the

inclined plane and the time of flight.

AT & TP fd=g A, S &St & A1 f BT G971 &, U BT bl W 9 4 Afel da o

o PV B T H Hepl AT 2 | 0 FFdS & IGM IR RN Ud ISSIT Bl ST DIToTT |

UNIT -II1 / $1s — I

Show that the time of descent to the center of force, the force varying inversely as the
square of the distance from the center through the first half of its initial distance is to

that through the last halfas T+ 2 : -2

I fodlt o1 R forarelad 90 g0 @ o & gapargurdl 81, @ g SN 6 90 o o

IR Tl dTel U= gRT UM Ml g ot g omell X0 =rel- H T4 arel qHY &1 3TuTd
T+2:7m-280|
A particle is moving with S.H.M. from on extremity of path towards the center is

observed to be at distances X1, X2, X3 from the center at the end of three successive

. . . .2 +
seconds. Show that the time of a complete oscillation is ?n , where cos O = %
2

T HUT AR AT AT H T €1 Tb R A @ DI O 8¢ I8 U1 AT b IR

A HHvS R BT B 7w F T X4, X2, X3 © | UGRIA IR {F T I BT A Hrdt

2 ) +
f?-’,x‘rl%TcostXZ—)%ﬁl

X2
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UNIT -1V / 5&18 =1V

Q.8 Discuss the motion of a particle which is moving vertically downwards from rest

through a medium whose resistance varies as the square of the velocity.

T HUT B AT B fIGFr SR ST fRMEET | [yl & JdE Udh U9 Aegq |

g} FRAT & o UfoR™ S9a 97 & a9 & FArguTa & |
Q.9 A quadrilateral ABCD is immersed in the liquid with CD in the free surface and sides
AD and BC vertical of lengths a and 3 respectively. Find the depth of C.P. in terms of

o and B.

TFh AgYodR e ABCD &1 4oiT CD a0 U # 7 iR qomi AD, BC SeafeR eI HAr:
0, p TS B B| Al T@ Bvs B TETS o, f D UGT H ST IO |

UNIT -V/ 5%15 -V

Q.10 Prove that the depth of the center of pressure of a trapezium immersed in water with the

side a in the free surface and the parallel side b at a depth h below the surface is(%) g

TP FHAE TGS ofdl H 39 UHR ST Ol © 16 Yol a Jad I8 H SR FA=R Yol b

gl g6 B 1 h TewE R 2| Rig FINT 6 590 a9 B B TS (a+3b)3%‘|

a+2b/ 2
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Q.11 A body floating in water has volumes Vi, V2, V3 above the surface when the densities

of the surrounding air are respectively Si, Sz, S3. Prove that-

51—53+ S3—51_|_ S1— 52
141 V2 V3

=0.

S H ORI TP s & Vi, V2, V3 3009 Od & Jad J6 & d1eX 384 &, odid gRarg &
T A S1, Sz, S5 ®, 1 Rig a1 fd -

51—53+ S3—51_|_ S1— 52
141 V2 V3

= 0.

PART -C / gvs— ¥

Q.12 A uniform beam of length 2a rest in equilibrium against smooth vertical wall and over
a smooth peg at a distance b from the wall. It 8 be the inclination of the beam to the

. . b
vertical, show that- sin® 0 = <

o

Uh 2a TNl B Uh GHM BS Ud [Pl Yl & HWR JAT Pl Ied AR & HER

ATRITGRT H B | S AR ¥ b O W Bl J1 IR F B BT O g4 8l d g BRI

. b
ﬁ?sm39=;.
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Q.13 A string of length a forms the shorter diagonal of a rhombus formed of four uniform

rods, each of length b and weight w which are hinged together. If one of the rods be

2w (2b2%- a?)

supported in a horizontal position, prove that the tension of the string is =

a TTHEIS B T SN IR Teb FHM WRER Gg Y QUS| gRT & FHAGYS BT BIc drell faeof

AN § OT8f AP US d oIS b 3R w T | afe S99 9 ua gvs dfawt Refa # emenRa

foar T &1, a1 Rig & & SR H a9 2‘6A’(2b—z_az)%‘|

4b2 — a2
Q.14 The Radial and Transverse velocities of a particle are A r and 7 6. Find its path and show

that its radial transverse components of acceleration are respectively

A%r— Lrez and ro (7\+ %)

P ®o1 & NI Td SIJURY I HH: A r T T O T | TADI U AT DI AR g

Wﬁ?wm@a—ﬂwwmzéﬁﬁr—@awre (7\+;)Eﬁ'7‘r|
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Q.15 A particle is projected along the inside of a smooth vertical circle of radius a, from the

lowest point. Show that the velocity of projection required in order that after leaving the

circle the particle may pass through the center 1s /(%) (\/§ + 1).

T YT a AT arel IR gd & FEoE g 9 99 @ R @I SR Bl ol © | It

HUT g Bl Bled @ UTAN $ED dw I YoRdl 8, A U&YT 9T T EET =Y
() 6+

Q.161If p and p’be the densities of two liquids (p < p’) and the length of arms of a U tube
in which they meet be m and n inches respectively. Prove that in order that the tube may
be completely filled, the height of the column of the lighter fluid above the horizontal

p’ (m-n)

(p'=p) °

plane in which they meet must be

I p AT p EA@ B A WA (p< p’) Th U el # e & e 4o sHe: m aen

n 39 2| a1 g IR 6 Tel @ ofaar WA 2g 8@ dRd & W™ &I $d18 Sd IRER
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