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2128
B.A. SECOND YEAR EXAMINATION, 2019
MATHEMATICS
Paper — 111

Mechanics
Time: Three Hours

Maximum Marks: 65

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

All questions carry equal marks.

! 7o a1 &/ FAE FI BT GX 50 Ikl W w7 &/
T 7o B HF G 8
PART - B (Gvs — §) [Marks: 25]
Answer five questions (250 words each).
Selecting one from each unit. All questions carry equal marks.
IRF §PIE W YH—YF J97 g7d §Y & Gid J97 Bfory |
gId 797 T TV 250 ] W HEE T &/
T 7o B HF G 8
PART - C (g7s — &) [Marks: 20]

Answer any two questions (300 words each).

All questions carry equal marks.

BIg T gIT FITT | FAFE FI7 BT IV 300 I & IfEFE T &/
vt geI P b TEHT 8/
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PART - A / gvs —

Q.1 Answer all questions.

T gt & IR AR |

(1)  Write statement of Lami’s theorem.
A B THG BT B Iy |

(i1) Define Coefficient of Friction.
Efor ToTiep Y GRMIE BIRTY |

(iii) Define Virtual Work.
Ffeqd drf @1 R forRay |

(iv) Define Highest height of a Projectile.
UER B e Hdls bl URATNT B |

(v) Define Simple Harmonic Motion.
AR 3fTad T @ aRar faRed |

(vi) Define Hook’s law.
gh & fom o1 fafay |

(vii) What do you mean by Resisting Medium?

gfoReEl dregs W ST T qEsd 8?
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(viii) Define terminal velocity of a Particle.
fpdl oT & Af~TH AT Bl IRAT BT |
(ix) Define Surface of equal densities.
A T=I9 & IS Pl GRAINT ST |
(x) Define Centre of pressure.

TT6 B Dl IR DI |

PART-B / s — ¢

UNIT -1/ 18 — 1

Q.2 A sphere of radius r rests against a smooth vertical wall to which it is attached by a string

of length ( fastened to a point on the surface. Find the tension of the string.

U 1 BT &1 R Mol T R+ SeieR SaR & ¥eR Ar=adr § g | Mo &1 ddg

& TP fog W =18 B = G 2, e a1 R SaR & U@ fag o dor 2 <=l
EASEICESISECIITI

Q.3 A uniform ladder rests in limiting equilibrium with its lower end on a rough horizontal
plane whose coefficient of friction is L and its upper end against a smooth wall. Prove

that the inclination of the ladder to the vertical is tan ~'(2).

T ThadT el A awgerd § Rerd 8, foget U RIRT W gvor Joies arefl vl 4 o

g R ¥ RRT Rl AR & weR g1 g @IY & Wt @ SR 3 g™

tan ~'(2u) ¥
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UNIT -I1/ 18 — 11

Q.4 The line joining C to D is inclined at an angle o to the horizon, show that least velocity

required shoot from C to D is tan G + g) time. The least velocity required shoot from
D to C.

3 fag C qn D &I e arefl Yar afest @ arer o ®1o7 fAffd st 21 fig #ifdie C

¥ D db BT B GAdH 97 D | C db B b o qrdwad YAdH T Bl
tanG+%)Tﬂ€ﬁTl

Q.5 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-e) : (1 +e).

T g Bl Sa FHH A3 $ A § GUg Bl © ol fh fRmEen |/ g, e g
OTid e B, A HEE & Ugarq s &l & 97 (1-€) : (1 +e) B

UNIT -II1 / $1s — I

Q.6 The radial and transverse velocities of a particle are A r and W 6. Find the path of particle.

B PO & IRIY TG AGURT I A r AT W O & | BT BT 9 ST I |
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Q.7 A particle is moving with S. H. M. Its distances from the middle point of its path at three,
consecutive seconds are observed to be xi1, X2, x3. Prove that the time of a complete

oscillation is:

2T

X1+ X
cos™1 (—1 3)
2Xp

T S. H. M. % 1 & 7y fag & fofl o1 991 o9 SRR vl # gRAt xi, xo, X3 B |

g PIRT & ot sndamra 2|

2T

X1+ X
cos—1 ( 1 3)
2Xp

UNIT -1V / s&18 —IV

Q.8 A particle is projected along the inner surface of a smooth vertical circle of radius a, its

velocity at the lowest point being i (95 ag). Show that it will leave the circle at an

angular distance cos™! (g) from the highest point.

DI DU a BFRT & (S &FhT HAeR g & A< dd & A1 9d @ 999 4 a5 |

%\/(95 ag) 9 ¥ Bl ol 2| g BRI b g8 wared fag @ cos ™! (S) N w

T D BlS ST |
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Q.9 Two particles are let drop from the cusp of a cycloid down the curve at an interval of

time t. Prove that they will meet in time 27 \E + %

T BN DI t THY B ORI § U Iehol &b SHITT A A Bl 3R SToll T g | Rig difsre
%ﬁww2n£+gwﬁﬁéﬁl

UNIT -V/ 5315 =V

Q.10If p and p’ be the densities of two fluids (p < p') and the length of the arms of a U — tube
in which they meet be m and n respectively; Prove that in order that the tube may be
completely filled, the height of the column of the lighter fluid above the horizontal plane

(m-n) p’

(P-p) °
I p TAT p Ed & & Wl (p<p)THh U el # ered Rrgan 4o m @emn € Rig
BITY b el Bl YUidaT 4R g 8o dRel & W Bl HdTs I WRER e & &fast

in which they meet must be

e @ VP ey ey |
(p'-p)

Q.11 A square lamina is just immersed vertically in water and then lowered through a depth
h. If a be length of the edge of the square. Prove that the distance of C. P. from the centre

of the square is:

a2

6a+12h

Tdh I Ued Tt # FHEaRa: e a1 ¥ 3R 99 SHd! h TEIs A far Siar g1 afe ot
B TP Yol B 18 a 81, A g &I 6 T & I | 3@ I8 D W @

2

a
6a+12h
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PART-C / Hvs — 9§

Q.12 Show that the length of an endless chain which will hang over a circular pulley of radius
a so as to be in contact with two thirds of the circumference of the pulley is -

4T 3
3 + log (2+ v3)

Rig PINTT fF To fas 949 & ddls, ST H Th MAThR RGN TR dTehil foraa fBear

a g oife IR @ IR & 1 fags e & dus & <&, a8 -

4-1T+ 3
Al —2
3 log(2+ V3)

Q.13 Find the loss of kinetic energy (K. E.) by direct impact of two smooth and elastic

spheres.

& I q1 g Ml & Al Wug | IS SHoll Bl g9 S B |
Q.14 A light elastic string of Natural length ( and Modulus of elasticity A is hung by one end
and to the other end is tied a particle of mass m. Discuss the motion of the particle.

T | YTl oIS oIl A AR ReRie &1 8ol YARY ST Uh AR I ocdh! g8 © ol

S TR RN 0 m SAMM &1 Th HOT 917 7T 8 | BT B IfT B fIaa=m a7 |
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Q.15 A particle is protected with velocity u along a smooth horizontal plane in a medium
whose resistance per unit mass is [ times the cube of the velocity. Show that the distance

it has described in time t is:

i [,/(1 T2 puzt) — 1]

T BT u 9T I T I &fas F9aer W) U Jregq § Bl ol 2 | a9 sars Fafd

& ford uftRr W (a)® 2| Rig @1 & ¢ 999 uearq s9a gRT dell 3 2|

i [,/(1 +2 putt) — 1]

Q.16 A Semi-circular lamina of radius a is immersed in liquid with the diameter in the surface.

Find the depth of the CP.

BT a &1 Sgg<id el %9 § 59 UBR A1 & & IS I qad U8 4 2| 34 7w

T B |
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