AH-1146 CV-19
B.A./B.Sc. (Part-II)
Term End Examination, 2019-20
MATHEMATICS
Paper-I11
Time: Three Hours

[ Maximum MarLs: 50]
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Note : Answer five question in all, selecting one question from each Unit.
equal marks.
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1. (a) X@RIt x=0, y=0 3R 3x+4y=sgmﬁﬁaqasi%r§ﬁa‘»’rgmaﬁ$a§ﬁw%a p, 2p, 3p Reardha

qRut @1 aREor iR IES fEar Y@ BT THERT I P |

Forces p, 2p, 3p act along the sides of a triangle formed by the lines x

3x+4y=5, find the magnitude of the resultant and the equation of its

(b) g PRI & 1o B W) barhe s Fegs FAded qaf @ Aaia 8

avs 7 waia gy a8 @ 5 @ orea fwnaa § q@t g R M

frer & sofafy Rufd | ETaar TR W@ §U I 8

Prove that the necessary and sufficient condition that a particle acte

of coplanar forces be in equilibrium is that the sum of the virtual wo

forces in a small displacement consistent with the geometrical condit

zero.

2. (a) T& UEHa TS, R Aerd 2b 2, o a @ o afve I W wE

& gue 3 wraEwRn Wi a1 et s8Rl aggER f5 b<a A1 b>a

A uniform beam of thickness 2b, rests symmetrically on a perfectly r

cylinder of radius a, Show that the equilibrium of the beam will be s

according as b<a or b>a

(b) & UTH B AR @ ARGy 90 Wie 3| wem & v s ARG AR &

B, W forar Tan @ % 18 Wi & AR FT AR 1 divs B

A Telegraph wire has a span of 90 ft. find the sag in the middle if the

exceed 175 Ibs, assuming that 18 feet of the wire wights 1 Ib.
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3. (a) € 9 SAL AW W@RIT x=0, y-z=a; y=0, z-x=a; 2=0, x-y=a @ ™
& 9% U@ qog & goU agqa 8) &1 S W g
Three forces acting along the strainght lines x=0, y-z=a; y=0, z-x=a;
they can not be reduced equivalently to a couple.
(b) 3T (X,Y,Z,L,M,N) & oy wael x+y+z=0 3 Y0 feg Rufy sma @
Find the null point of the plane x+y+z=0 for the dyname (X,Y,Z,L,M

4. (a) TUTEA &, @Ud WU ¥ 3 TE-FEE G ERT 71 dad @ & T

=0, y=0 and

line of action.
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table or unstable
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tension is not to
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z=0, x-y=a. Show that
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Show that in general two system of forces have only one pair of conjugate line in common.

(b) =05 & @ 37 Aives W Rrarehe sat e A R o™ a1 @ @
mmmmﬁmmﬁﬁmﬁm%ﬁwﬁmm

T 3R [F TAgH
T B |

Show that a given system of forces acting on a rigid body can be reduced to a single force

together with a couple whose axis coincides with the direction of the
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force.

5. (a) T& ST GYe amad iy F wfemE @ R aredor dw 0 2| Y 3 fadewm PR

A particle excutes a simple harmonic motion in which the centre of at

the motion.

traction is O. Discuss

(b) AR TR B9 & Brow 3R IR A HT IUE WG AR B o) TUiEA & 1w Tt

wffe 8

If the ratio of radial and transverse velocities of a moving particle

then show that its path is an equiangular spiral

6. (a) g PN & &Y &1 9o TRaery grar 8
Prove that the path of projectile is parabola.

s always constant,

(b) g7 A IR e 901 &1 frga @ AR s sicefa Pl 7o A g @

a/r=coth©/\/2
Find the law of force to wards the pole under which the following ¢
a/r=coth©/\/2
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7. (a) G4 @ AR AR A B B B IDwT 1/60 B | U & A B @
e B E | 9§ ¥ o ¥ o @ RW Fw QX R 79wt 2

urve is described

AN o B gL

The eccentricity of the earth’s orbit round the sun is 1,/60 Show thtt the earth’s distance

from the sun exceeds the length of the semi-major axis of the orbit

than the half the year.
(b) A B T P& B TEAHR A §Y T DY & FHST T FUT BRI 3
IAFS I FEHF BT 1/n IO R Edgd HR a1 wr |

bout 2 days more

ofe §d @& g e &

The earth’s present orbit being taken to be circular. Find what its Path would be if the

sun’s mass were suddenly reduced to 1/n of what it is now.

8. (a) 9O 9% B AW TRAHAA TF HU1 B Wt IT vd Ao R F
ST BT |
Derive the formula to find components of velocity of a particle movi

curve in tangential and normal directions.

(a) TP BT U& Gl § [Hed D AcIa qlei B 8T 8, IR &1 3™ b
Tl 6 favm & Rufy @ 5 w93 ¢ W 3w a7 B
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ng along a plane

? Iade T &




2nb o, 2nt
oSG

A particle oscillates in a cycloid under gravity, the amplitude of th

period being T. Show that its velocity at any time t measured from

2nb . 2m;t
oSG
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9. (a) UF TV ATHTA ¥ IER TEETHYY & FaIT # Q9 Argd ¥ iy awar 8 R
AT D FAIRT & 7 7o T F Hey sa PR
A Particle falling under gravity (Supposed constant) in a medium whos¢

the velocity. Find relation between velocity and distance.

e motion being b, and

a postion of rest is

T yfene) a1 9w

p resistance varies as

(b) T% &Y [T D AT Tb AegH RAST IR 961 = mkv* & TRy &v '\’FT?W&TWW

&l v BT BT AT B

A particle is moving under gravity in a medium whose resistance = mky

where V is velocity of particle.

4 find the motion

10. (a) e g2 anf @ 45 B Browr a9 @ T B R TEOY @ TE 21 AR TES vE A A
2 fear g o qufsd Foas e faracy R e syl Fafky @ a9t

A falling raindrop has its radius uniformly increased by access of moisture. If it has

given to it a horizontal velocity, show that it will then describe a hyperabola, one of

whose asymptotes is vertical.
(b) géra fdenat @ gt # fFE Hor & @R T ARG

Find the acceleration of a particle in terms of polar co-ordinates.




