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1. (&) There arc I'm: PUmps available for developing five wr,]]s Thc cificiency of each pump in
producding Lhe matinmm _\ruehi in each well is shown in the table below. I what way

shonld the pamps be assigned se as to imise the averall efficiency?
Elfidency Wel

We W Wi W, W
Polas 40 85 W 55
128 S s 25 B0 i)

Pump
Py j 25 20 15 20 40
Fs 35 x5 an 25 a0
Py 1) L) &0 T L
CM we }.";na ‘ti"-:‘ "'Mh i'\lﬂ wwwzdlh no
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PL -5p —1g —2% -ho ~%o
Py LY -10 -1 ~%e -Lo
Po ~35 -29 -3z ~1f 20
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4. (a) Find an integer nthat shows that the cings Z, merd not have the following properties that |.
Lhe ring of integers has.
i ef ~ wimplies e~ Qore= L. -
i) zb = G implies a=CGor b=0.
tiii) g = ccand a#0 imply b=¢.
15 the » you found prine? 12)
_ B
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4. {b} Letf:R— Rhbedelined by

L |
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4, [} Faxpand f{z)=#inmrsﬁz;where Wzt <1, 61 < 2l <2, (8 2] » 2
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4. {d}

Make a graphiral represcotation of the set of constraints of the fallowing LFP. Find the
extreme points of Ihe foasible region. Finally, salve the problem graphically.
Maimise Z = 2x, + x
subject tox + =5
2x, + 3x, <20
4x + I, 525
. xzh

e Moype i HKE G DB A exdArap b
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i ‘Mah“..v'ze_ Zo 2%, 4 n

At A(s,a), Z= 1o W/\_/v(""“" ' ﬁ

EC_ZT::,, , Z:\..—-.-*-

a(*.5), 2= | -

By (o, %), 2 %

Bf“zg), Z = 5

T Tliym bbtiun o, s e B s
BrrrciAHicy: 234 U Ralan i g e, Fami 100 Ln
ST b7 BVTIENA AL otit g R T PP R e




'SECTION-B
5. fal Sohe fp7 + W=7,
.
)C.:' Pz‘} qu; -2
R 1y Y ? A
- =y 4=
Loax

A Z = oaXt Jifary +e
Sy dnz = arax v J1Imat Ay 4

Z = ax+bY e Ll a’sipto

€, o ,,q.&(tkﬂ:;.

[10]

Com g bk,

DT




3k of &1

5. [k} Find a sarface satisfying r — 25 + { = 6 and teuching the hyperbolic parabolsid z - ey
-« along its section by the plane .
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» W 57" .
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i () The current {in an clectric circuit is given by
i= ]02 T aln 2at where tis in seconds. Using Newton's method, find the valne of { currect
to 3 decimal places for i = 2 amp. {10}

A’ L -

Mewtom Raphim mefrod:
xl\-!t = Lp E"“‘)
Flo)

+ :

For. 22, F(¥) = Ssin2nb—e =o

! .

breE) = c«!z-r'r’i-‘fﬂg't

a ¥z O0- T/ o - p.0dBrLi7
t Fiee 3o-wlf T i

X, 010128 ' = opeo 38314

FTagean) B 256
4 0.83% — =
l-:——,—é"‘b')"i i'(orn;-}\ aq.éﬂ\7"

—o-ves
x, = 0 o1te = g Ly - o8
b (a3t 247238
) = p.-01331g
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5. ) {if Realie tie following expression by usiog HAND paies only.
i g=lz+btadd (a+alf

; whete T denotes the complement ol =

{ii} Find the decimal equivalent of |357.32),

)

2
I e B A e

4 i ! o
(i) [3?7-11}3 N3 87+ Sx3 738
. L 1 x=3"F

1109

! g &y
l ’ - 9+l + 7 BEN
= 4 ]1_.///‘--"___.-
# (9 C)( 239 kb5
; L//“..
I_ X 1a
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5 i} A plank of mass M is initially al rest along a line of greatest slope of a smooth plane
inclined at an angle & to the horizon, and & man of mass M, starting [rom the upper end,
walks down the plank so that it does not move, show that he gets to the other end in time

{ W

MM gs n} , where ais the Ieugth of the plane. 110}

1
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! T erd O 40, D 2000 g e, GBI

: P 3 4R bt 2433031 14, GFHMSIGE £om | e
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& [ Find a eacface sakisfying r— 25 + £~ G and tonching the hyperbolic parabotoid g =
along ity section by the plane
o {13}

[thon'a}o")z:é -©
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-8 1(,:} The following table gives the velocity v of o particle at tme t:
- tisecondsj: O 2 4 5 & 1 12
vimfsed: 4 6 18 3 60 94 136

Find the diztance moved by the paticle in 12 seconds and atso the scceleration at +=2 ser.
(10)

'\_Js-‘-:, Simpion's Y Aule
I:yzvdt = -—-hl:v‘ +V, + Gl Vv
o -ivz.(_\f.xvl.)

z q+\3s+ﬁ ( § £acr o)
[ +2"{i(0)]

\‘l

4]

= oa s ey

A Aceeddadim oF U= 2se
L

£ /gt ' -

et CUECa: Mele 16, G P, Sl ipry Frymers, [, Mgt o 10 TR
Biarch O R, DA e i Sy '::-«hdhl -
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6. (dj Solvethe squotions 27x+ Gy- =83, x+y+ S4u=110; 6x+ 15y + 22="72 by Gauss-Scidal
method. {15)

= L (g5-63+2) - @
17

9 = I—‘S-,(_'n.—éx—'n-Zz) -©

: /”/
, 2 E0 LA @ rfa  get

J, = _\L{(-,L- Leiandly = B_ASQQK
2= L (v.lof]'“'z”‘ 3'9'-"’3): lr9132
bY :
I S e
X, = ':‘-,CES" = 3Suol¥ 4 !"illz) = 24k32

j
Dz Te(72- §x 20830 ~20 932} 2.57¢

2, = —;—:I’(Iio—— 23 *Wﬂqzé

32-.1 o ‘-W‘:
F1e926
13:)‘: (85— 6= 35772 SRl )= 1oL 24

217573

> Zz:ﬁi(“ofl-wsr-'-sn): -9 6
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: !{fi. u"fb\.J’:‘u-—_‘
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B N R [424) = 2-%25
27

j X
(4]

,J;C”' fr 2418 -—2_:!-‘”-6)5_345'?'5
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N
L ad
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,__’_(ins, 2615 -3+ 5 ]

= %
=

@udetd X, 7.2 AAe caverze,d in W
L{‘PL ftx_x..J}‘,M .
‘_/_> S(\'h .,t— }m 5;)31@—\. /"5‘/

Xz 2-Wrs, Jz=.873 2=1-F24

-

7. (2} A sguarn plate fs bounded by the ines x =0, ¥ =0, x= 10 and y = 10 "tz ees are

insulated. The temperature along the upper horizontat edpe Is given by ul#, 10) S (16 --
while the nther thres faces ave kept at 0°C, Find the steady state ternperaliore in the
plate.
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pamul y=1whenx=0.

.
yOx. )= ,é x +3

1\

T T Jn’*hh—(,‘“f:?n)

‘jCo\;)f- j(,,'} -!-ﬂll. "h’(‘?(di)
= i+ 0"'"‘——1" ____'

o2 = :}(oal)+ Db \”[o I, I-l)
= Vel 4 o0ad % |2
= Je}V ol = 1w

9 (ar3y= ler2) ko wAnlan, 1)
— fery yea nlenl
S ery Feant

é,, - 362
L—""

7. [ Usiguodfed Tuler's methesd, ﬁndmapprwnrnaﬂ:va]mof_;u&:mx 0.3, given that dy de=x+

10)

IMS oD Tl sl Tomsm, Do Ml g DS 116508,
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T. {g) For lhe given sel of dale points
[ENFIEN NI L PO {2 8
write an atgorithim to Gnd the value of fix) by using Lagrange’s intcrpolation formula.
(15}

step 1 @ Star
Step 23 Tepuk (% AF(xD), (Rapf @)oo (5 F00))

Step 3: Tmpok Bk Velee o VT

step o B Cakantaka
U AR ) X)Ly
SR ey e e

Q"]/ L Cx=E) (x- XyY e (X0} HX.;) '

() (X -y Yo e e (Ramns)
ENFREAE © ks DA St oW B CreXon) hn)

(\'xn,x,) (®a=Yo. (Rn—2n,)

o = < 1M, Tog F o, Wt Torms, 0, B s par, DWmGATEECE.
R Hica: 14, 3 Amfuncar g e D0 18341
TR T AT T etl| Frre 1r 45 reuar, Gosmm 335 111, T2R38 vi7ERE ' i




8. |4} Determine the motion, of a sphorcal pendulum, by wsigg Hamilton's equations.

(18}

a1, T o, b Toar, D Rl i gt Dt 60
DvomeiHca: 69,14 1l puldar Mar P Dull -1 1H4EE
4 I,

wer s o et i st R
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