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Note :

1.

T%® $%1E & -0 T97 T §Q FA Urd G99l & IR GIiq | THT 97 B 3 FHIT &
Answer five questions in all, selecting one question from each Unit. All questions carry
equal marks.

z@E-l / Unit—|

@@Ri x+y=1y- x=1y=2zgr WHq Brys @ qoreii & ey aF aq P, Q, R

feransfier & | S aRRorrT 1 foRar T@r @t gHieReT SiTd ST |

Three forces P, Q,R act aong the sides of the triangle formed by the lines
x+y=1y- x =1y =2 Find the equation of the line of action of their resultant.

(b) T 3 e THE AT AT & U ReR Tl SAS-T AT & el W@ 83T & | a9Med ok M &

Seaad g & fhaer &1 921 ol U R |ated & G 9, arareaer st Ed e |
A Solid Sphererestsinside afixed rough hemispherical bowl of twiceitsradius. Show that,

however, large a weight its attached to, the highest point of the sphere. The equilibriumis
stable.

2. (9) 3 IR UH 99N B2 AB 3R AC, Td® &l TS 2b &, A W FAAdgds A2 &0 & 3R =997 a

% U Faep FeAfer 99 W w7 2| I91iey {6 I9e S/ 1 &7 2q & a
b sn®q = a cosq
Two equal uniform rods AB and AC, each of length 2b, are freely joined at A and rest on a

smooth vertical circle of radius a. Show that if 2q be the angle between them, then
b sn®q = acosq

(b) TS | & UH FHANT o T QA &fcrel @ ¥ & [€gs A 797 B & 28 YR d<hEl 147 & {6

3. (@

IS AT T A f9g & T 1 QT | gy R g AB sasd &

\/n217_1|09[n+\/n2 - 1] T =Ry |

A uniform chain of length I, is to be suspended from two points A and B, in the same
horizontal line so that the either terminal tension is ntimes that at the lowest point. Show

|
that the span AB must be log[n ++/n* - 1].
Vn®-1
FaE-I | / Unit- |

fRdt Ru o ga-fAeT B BET 3TE BT FGHIERIOT ST BT |

To find the equation of the central axis of any given system of forces.
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(b)

[2]
TF Id z-38 b TR (95 (,0,0) T BRAT T & IR U JUaR 9a 23787 & @ &9 (g
(8, 0, 0) & fBpm & 21 <oy fb aa@ @ & d=EE-E 7o
zZ(x? + y?) = (x* + y? - ax)? W fua &)
Aforceparalel totheaxisof zactsat thepoint (a, 0, 0) and on equal force perpendicular to

the axis of z acts at the point (—a, 0, 0). Show that the central axis of the system lies on the
surface z(x* + y?) = (x* + y* - ax)°.

4. (a) gHad IX + my + nz = 13} = fae Rafa sia wifg |

(b)

To find the null point of theplanelx + my + nz =1

Ty o ot off Sw-frepra 1 g YTt # & IR Rt sifamasa & oW & €, & T &
U ™ & T B ¢ I Al T M & |

Show that among the null lines of any system of forces four are generators of any
hyperboloid, two belonging to one system of generation and two to the other system.

gaE-I 11/ Unit-1 1|

5. (a) a@ oTad Wh H, afe foRdl w1 W uw R fawg, S aw @ TR g, A gl a, b, ¢ A

(b)

6. (3

u, v, w e, dr <91ed o srafer T ffafaa geieter F < Sdr 38—

2 2 2

5 u V w
‘_‘rpz (b-c) (c-a)(a-b)=la b c
101 1

IfinaS.H.M. u, v, wbethevelocitiesat distances a, b, cfrom afixed point on the straight

line which is not the centre of force. Show that the period T is given by the equation :
2 2 2

, u? v ow
‘_‘rpz (b-c) (c-a)(a-b)=la b c|.
101 1

M S &1 Tk 69T U &b A, o af e favgenl & 9 a1 € iR saepr a9 T &, 9 arer
feam mar 21 afe 1 RRT & 7 @ gREt a, b E @ R FIT o mesd e & U oted sTuRy

¢ mab
ST T ATAdRTT &— ZK/—
T (a+hb)

A particle of mass mis attached to alight wire which is stretched tightly between two fixed
pointswith atension T. If &, b are the distances of the particle from the two ends, prove that

the period of asmall transverse oscillation of massmis 2 Lb
T (a+b)

T FHUT U G 0T iU 1 = ae™ W IR A\ F AT & | GarR @M SR 386 T €9
feQm & AT 3R @1 & =ehl P ST I |




(b)

7. (8

(b)

8. (a

(b)

9. (a)
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A particle describes an equiangular spiral r = ae™ with a constant velocity. Find the
components of velocity and acceleration along the radius vector and perpendicular to it.

MESTIE T U 08 U e faeg | SIeptet § &feT & @ T S 8T U O § ekl ST &, af

7% fog % ® 6 gars 1 ug U Waad & |

A particle of mass misprojected from afixed point into theair with velocity uinadirection

making an anglea with the horizontal, prove that the path of the projectile is a Parabola.
Z@re-1V / Unit—1V

@mﬁuwe (@)Zu%aﬂﬂﬁwﬁwm% 7 it R v e o1 e

ae 0
(; -
&1 af g e sn U7 %7 iz B va v SR SfEes ¥
gwegai’/2 ang - .
Rog 7
A particle moveswith acentral acceleration ?_ _m u it is projected with velocity v

€ (digance)?

at a distance R Show that its path is a rectangular hyperbola if the angle of projection is

@ 6
snlg u /2+
o

va?/2 Mo -
gRg R!ZJ %)

i | e iRt WA el i fhdl 1 T8 =9 bl MiHT B w1 @9 S I |

To find the time of describing agiven arc of parabolic orbit starting from the vertex.

T O THAA Ok T T YBR A & o SHeT WIREE T Afaiiaes @Ror ae & ael
TSt @M T HOfF T =X & | Toh BT FHIHOT S I |

A point movesin aplane curve, so that itstangential and normal accelerationsare equal and
the angular velocity of the tangent is constant. Find the equation of the curve.

Teh HUT SHEATE I H Ueh [0 BU &l Tk U [& & I A1 bl AR Ragepar (sreid i

T AR T HAT &), T S I |

A particledlidesdown arough curvein avertical planeunder gravity, to discussthe motion.
-V / Unit=V

FIE BT TEA & ST, T ATeAT FTHehT STaRIE 4 & a9 b STTHHEIT &, X T W Rar &1

I T ZRT YT AT T V &, 59 N T V, 98 a7 & Tdich ahlg STaiell "rea 2 g

T e AV A A, gutEd e

2 2 4 6
LA 1v0+1 A 1 v

A 2V?: 23 V' 2x3x4V°




AA-1186

[4]
A particle fals from rest under gravity through a distance x in a medium whose resistance
varies as square of the velocity. If v bethe velocity actually acquired by it, v, the velocity it
would have acquired, had there been no resisting medium andV theterminal velocity, show

v 1v, , 1 v 1 v

(b) foFeft Feafer ad § Us e G W U Bl U A, ST 9T & O & SThANIT &, &

10. (@)

3T T T & | I ST hifoTy |

A bead moves on a smooth wire in a vertical plane under the resistance which varies as
sguare of the velocity : to discuss the motion.

gt T U e, S EaAargdes TR @ E, I&e &7 S H U Jhe, ST 39 &7 gss 1 | e
%, &1 BT &, t THT UA A S witerg e t ' § i g2 g O s it |
A spherical raindrop, falling freely, recelvesin each instant an increase of volume equal tol

timesits surface at that instant; find the velocity at the end of timet, and the distance fallen
through in that time.

(b) T HOT TH A A W DA Y & M &b ST (I BIS I Tél) M | 50T R

THEHT 9 FHIHLOT cot q = cotb cosf FRT YT ERM, et q 3R f w7 & Hofg HEnE € |
A particle moves on a smooth sphere under no forces except the pressure of the surface,
show that its path is given by the equation cot g = cotb cosf, wheregandf areitsangular

coordinates.
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