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PART - A / W—& - Marks/ 3i& : 40

Note : Attempt all the twenty questions. Each questlon carries 2 marks. Answer should
not. exceed 15 words.

A 'mqowﬁ‘r%waﬁﬁt&lwﬁfﬁuﬁ%ﬁﬁqwﬁra’tﬁa%lwwsm’r-

¥ ot T e wfe

1 Find the unit vector normal to the surface x’y+2xz=4 at the point (2,—2, 3).

TS x2y42xz=4 & WY (2,-2,3) W ofmm @ far ¥ o ok o g 1

2 Prove that the vector r” 7 1s an irrotational vector for all values of n.

fﬁ@ﬂ%ﬁtqﬁﬁn%aﬁrmﬁ%ﬁmaﬁﬂrr qmaﬂuﬁuaf&st%l
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3 gefac=0 ad =3 P|=5 ¢

A Gib+c=0 T =3, ‘5"’5’

l =7, then ﬁ.nd': | angie‘ between i :anél_ 5 )

lg|=7, @ & Q%i'f; % T B EERs

4 . Define angle of friction.

e B TR BRI |
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- Write the principle- of ‘virtual work for a system of coplanar forces acting at dlﬁ‘erent
poiiits  of a rigid body.

ﬁﬁT§zﬁ€ﬁaﬁﬁﬁfﬁ§ﬁTmrﬁmmm“mmﬁaaﬁf#muﬁs%qaﬁmimﬁim

V%@ﬁr%ﬁmi

6

What are the conditions of equilibrium of a freely floating body in a llqmd 9.

aaﬁ'wwaﬁwii%@fﬁsutuﬁwa%tﬁwwimr%?
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If the angular velocity of a pz{rtiéle'moving in a plane, curve be constant about a !
origin, show that its transverse acceleration is proportional to its radial velocity..
H%Wmawﬁwﬁwmm@ﬁﬁ%qﬁaﬁﬁaﬁﬂwé
%@ﬁﬁﬁmmweﬁméﬂ%wml' o

A partlcle is moving with simple harmonic motion of amplitude a. At what di
from the centre will its velocity be half of the maximum ?

‘wawmﬁﬁﬁﬂ'ﬂfﬁlWa% wﬁﬂﬁ%l?ﬁ:%mﬁ@w
éﬂa‘fﬁﬁn‘c‘mwmmmr
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d 9 ;_Prové that the éreal velocity in a central orbit is independent of time.. )
Reg B 5w @%w war & Sl A W e g ¥
10 Define the bésic feasible solution of a linear prograrﬁming proi:lem.-
) Tew dtomm Toen & Ul gET W & aRwia wifwe |
11 What do you mean by slack and surplus variables in L.P.P. ? |
. LPP. ¥ Ywae ud ofeege o ¥ X ¥ oy @@ W ¥ 7
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12 Explafn dual problem in a linear programming pfoblem. '

aw uwE wn ¥ AR () e @ A |

(3 * Solve the following difference- equation

P oax GBI TW BN |

Urin =Uppy 20U, =0
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o 1 _ :
14 Find the truncation error for ¢* at X = 3 if first three terms are retained in expansion.

. 1
e’ W X=T T

gﬁmﬁ%quﬁ_mﬁumfﬁ?qﬁﬁmﬁﬁﬁmm&l_

15 Find the order and degree of the difference equation Yy — Ty, =5

A TGN Y, 9 =Ty, =5 & Wi GF 0@ TG HbTQ |
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16 . Explain Regula-falsi method.

S

iﬂﬁn—wﬁé’rﬁfﬁaﬁﬂw |. 

17 Solve : T ‘clg’lﬁﬂ'a :

(x+-y)(dx -~ dy) =dx+ dj) |

20'; 20-10]
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| 18  Find inté_gratihg factor (LF.) of differential equation -(x3 +_xy4)é{x+2y3dy=0_

FTER ERHTT -(x3+w4)dX+2y3dy=0 F TG — TG T B |

19 Fihd complementary function of the following differential equation :
= sremw e w1 @E e T A |
(D—l)z(D2+1) y=sin? x/2+€*.
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20 Solve : &« Py

. '_ P‘_-—tan(px.\__y)
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PART - B /W@ -3 . Marks/ s ¢ 60
" Note : Attempt all the twelve questioné. Each’ questibn‘ carries S ma;rk's. Answer should

not exceed 30 words.

e : G 9R WE W I Sy T W F s i %_"I'G__‘c{'{.-t\o_'sﬁcﬁﬁ |

2..1' Prove Fhat : R a?ﬂ:\‘ﬂ({ . |
N a;r:(zxﬁ);(ﬁ.v)zfﬁd,-v;'iﬂ(z.v)mz_dwﬁ

gt = ¢ o ———
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»3 By Stoke's theorem prove that gy cirl FF = 0.

R':I'i'iil?r ‘;I'ﬁ??{ ¥ frg EI_ 5”3'@ ﬁﬁ divcuﬂﬁ_—;O.
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is to be suspended from two -points 4 and B, in the same

A uniform chain, of length' £
1 times that at the lowest point, show

horizontal line so that either terminal tension is
that the span AB- must be

J”_;:_l' log{rr+m}

et 8 7 e A A & e Y % @ Frgoll A B % e wer
% 1WWMWWW%§]wmmngﬁr%aﬁﬁl@ﬁﬁﬁwﬁ

frgfy 4B &l |
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-

112 -1

16 " [Contd

 20-1] - o , |
B | ‘ e




A quadrllateral ABCD is immersed in the liquid with ¢ D in the free surface and sides

" AD and BC vertical of lengths o and B respectxvely Find the

) ‘(c.p.) in terms of ¢ "and 3.

depth of centre of pressure

- j._qas%@!i&rwmABCDaﬁawcawgqﬁ%eﬂwmmwgcwm

TT ST aGﬂTBawrs‘ﬁ% rmmﬁﬂ%‘ﬂz aaﬁrﬁé}sqa’ri’f?ﬂaa%ﬁ?rqr
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. 25 A heavy elastic baII drops from- the cerltng of a room and after reboundmg twice t
'"_--_ﬂoor :eaches a height equal to one halF that of the ce:lmﬂ Prove that the co- efﬁcle

R I+
S 'ot restltutlon is [EJ . Lo _ : S : .
| '-ﬂ_;_'-'qaaWm%ﬁﬁw%ﬁﬁ%ﬁﬁmmaﬁﬁ%ﬁwaﬁeﬂ

ST7E
WWW% ?ﬁﬁaaﬁﬁqféﬁww(J 3
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26

T\}o pafti'cles connecied by a fine string are constrained to move in a cycloidal tube
in a vertical plane, the axis of the cycloid being vertical and vertex upwards. Prove. that
the tension in the string is constant through out the motion.

a‘.rasvrqas-tma?r%ﬁﬁw-%amwwﬁﬁ'mﬂﬁrﬁnﬁﬂﬁ%-lw
BT oTe TEElER TE o wuv @ e % | g & fF w § e < g e

W T SER W
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27 | By using Newton- Raphson's method, find the root of -x4 —x—10=0 Wthh is ;ﬁear u
y=2, correct to three places of decimal. | o :
%W%%mﬁr *—x-10=0, mwm%ﬁzsﬁﬁﬁ x= 2 %ﬁ
B g ayEEE & OF W 96 el o
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Solve by Simplex . methqd.

R B @ oW A ¢
Minimize (@) Z= X+ Xy +3x3
| Subject ‘to (HﬁlW) 3x1'+ 2%, +x3 <3

- '2x1+x2-'|-2x3;£2
~and (81R)  x,xp,x320

{

4

{

;
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29  Given following data, find the value of the following integfal using Simpson's

gru

Y T aies ¥ P wmEd @ Reuw $ Um feE few 3N O T SN

e
J eXdx
0

e=2.72. ¢2=7-39, ¢ =20-09, ¢* =54.60
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30 Fmd the dual of the followmg LPP e

: Mxmml_ze_ ()
. Such that (aRFer)

and (aEm)

Z--xl+x2+x3 -
x1—3x2+4x3 "—'SI
2Xy — X7 £5

xl,x2 20

X3 is unrestricted in swn (x5 R ¥ ouiusfed %)

&

.
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31  Solve : ¥ WY :
3 2 L
: d
x3£~1—x2—1+2xd—y-—-2y=x3+3x_
de At dx

20-11] _ 24




32 Solve the folldwing equations :
e wlewl ® w SR
dx dy '
Tz =—Wy, E‘—“A

* Show that the point (x,y) lies on a circle.

ﬂﬁﬁhﬁhﬁﬁﬁﬁ(x,y}@ﬂﬁﬂﬁﬂﬁ%l
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PART - C r" ‘WT q Marks'/'ai‘éi:: 0

No.t.e s Attempt any 5 questions. Each questxon carries 20 marks Answer should not exc ee
200 words.
A ‘ch’tsuuaﬁaﬁmlmuw%ﬁﬁmuwﬁuﬁa%lwwoswfr@reﬂﬁ:

TE e aieel

33 Verify Gauss' theorem for

F= (x2 —_yz)f+.(y2 —xz)}‘+ (22 —xy)kA
~taken over the rectangular parallelopiped. o
0<x<a; 0<y<h, 0<z<¢c. . R —

F= (x2—yz)r+(y2—xz)j+(zz—xy)£
"%WWWWWWEﬁWWWO<x<a 0<}<
0<z<e. 9 WERE T

20— 11 ] : ' 28
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34 (a)

(b)

A.cﬁylinderical.turhbler,' half filled with a liquid of density p is completély filled wit

liquid of density p' which does not mix with the former one. If / is the height an
r.be the radius of the base of cylinder, then find the ratio of the pressure on the bas
of the tumber and the whole pressure on its curved surface.

Th IR RO p U % UH BT Y YT W FM ¥, p' T H UH g
BRSNS UR A wa 4 B ¥, w1 af dww @ S
h e Wﬂ?fﬁmrﬁa}w%ﬁaﬂmwm-ammwwww
T B AW T BN : | '

Six equal heavy rods freely hinged at their ends form a regular hexagon ABCDFI

which when hung up by the point 4 is kept from altering its shape by two light rod
BF and CE. Find the thurst of these rods. ' :

E.:@WWE%W@EHW@%@TWW%ABCDEF T

¥ W A @ e Sy it @ wdw we BE am CE @ w9 e 2

srafafiid <@ o & 1§ s ¥ Wik s wRe
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35 (a)

(b)

The angular elevation of ‘an enemy's position on a hill # meter high is 3. Shovj
that in order of shell it, the initial velocity of the projectile must not be less thaﬁ

,j{;h (1+ cosech)} ' : ' i
5 fex S et Ted oX wm o @ Rafs @ aim eEi B %lﬁi@ﬁﬁc‘
%5 79 W Wel ¥ 91 wE ¥ WM nd= e TR 9T J{gh(1+cosec[3)} @
F TE B | | |

A particle falls from rest under gravity in a medium whose resistance varies &

square of the velocity, It v be the velocity actually acquired by it, vy, the velocit
it would have acquired had these been no resistance and J, the terminal velocity
g ik,

Prove that ‘% . 2 1/2 2‘3 V4 ................

o e % G e & o 4@ e fren ¥ fren R
I % @ wAEE 3o AR sew @ A d s R own 4 v, oy
a5 a0 3, O A WIS w7 §oowtn W yREe e w# e ¥ ofw v ot

V 1 Vg 1 ‘pg

20 -]

32 [Contu

LRI O



_.20'--—'111 33  [Contd...
o GO IO B



36 Solve. the following transportation problem -

e aREes e @ e @iy -

D, Dy Dy Dyl o e
Oy |1 2 1 - 4 |30
0, | 3 ; | 5 1 so
()3 1 4 2 5 9 | 20
20 40 30 10 |100
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37 (a)

tb) |

Use Ga'USs"s forward formula toﬁndyforx= 30- givén that ™ -
ol 25 20 B3 BT e e e
»y 12:4708 17-8144 17-1070 16-3432 15.5154 o

Tt o g¥ ¥ W ¥ x=30 Wymnﬁwaa?r%m lé’rmgw%—i_' -
x 21 25 29 U330 3T
y 18-4708 17-8144 17- 1070 16- 3432 15. 5154 o

Solve the difference equation
o — T Fl2ug=cosx” 0 T T
IR Hﬁlm_zx” 711x+1+12u —cosx Rl o EBI?Q R
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- 38 () Find general and singuiar solution of the following equation :
L e e @i @ e e fafes e 9w I :
o po -2yp+4x=0
(b) Solve :
W BT
de ~ dy dz

Z(x"')’) - Z(?“J’) x?‘+y2

20-1M] - 38 .
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39 (1) Solve : & HAT :
' (DS-HD)y=12e3‘:+85inx—2x |
{b) Solve by the method of variation of parameters.
e e R g s Hieg |
dzy - _. 2 '
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