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N.B.: (1) All questions are compulsory. o /
(2) Make suitable assumptions wherever Hecessar)( and smte thc assumpuons nmdc N

(3) Answers to the same question must be ngmu_r
(4) Numbers to the right indicate marks. x\ S

(5) Draw neat labelled diagrams wherever necessauy & R

(6) Use of Non-programmable CalClllafOrs is aleeQ e
o g \ Loy ‘(‘v N

1. Attempt any three of the following: "5 3 5 : A
Water accounts for roughly 60% of tofal body»welght-_ \,t can: be cat}eoonzed

into six regions, the percentages go as f0“0WS Pla Sma clalm\s 4, 3%: of the bod wewht
and is 7.5% of the total body water: Dense connectlvqt ssue,and camlaoe occuples‘4~ 5%
of the total body weight and 7. 5% Of the total’ bOdy‘Wate ' nterstnt?al lymph is- 12% of
the body weight, which is 2()_A>~of~ ihe-total- bOdY Water\lyaccessnble bone’ water is

roughly 7.5% of the total deeraferalld .59 /o‘tot’ll bpd welght 'If mtracel]ular water
is 33% of the total body »\gelght;‘md transcellular water 15\2 5"/‘ of the tqtal body water,

Ve N
what percent of total bod \wwe“whtmust the trameelhf]ar wate( be\and what percent of

total body water mus ~theo1nfraceJ]1|1ar ?vater be?
b. Whatisa mathernat;cgkm delz- Wlth he help\
N

engineering problem” vig '*";&“\, \x‘\@ S QTS TS s
c.  Discussthe aSpec,tg)%ﬁrg" Rofferrors wh\le Stormg ﬂQaimg pomt numbers in computer.
d. Use zero- throu&h' f@uﬁ ordg ,Iayjo; Series: expansnons (Q approvmate the function:
SeSFe Q,”:“‘f\,n\O': %E=00.15x3 = 0.5x2"0128x + 1.2
from x; = !lw1thjz =4 Th ﬁt\xi' b{;édict the functlon % value\'lt xir1 = 1.
Explam»Toﬁl‘nufﬁé‘@gbefror fogmulanon error and d’lfﬂ uncertainty.
off errors? Explain.

f. Defi n@éﬁd\tﬁac}@ana\p"l‘ebis iqn CV&ih’ltqﬁré ronmd

\\ LN e N W
O\\ e ;,“v,_k, N N2
)

15

2. Atteﬁi[it ang;h;:ze of, ﬂle\follq\’vm - HONRGHN

,:De,teg}uﬁq\the réal"rq“ojoﬁ[(x - :2 85r 9122 ¥ 44x3 — 91x2 + x5 between
038 anH<L“0 correct: l1p>to\3~deb11nal place lsmg ‘bisection method.
‘\Deter@ﬁe tﬁe \pOsﬁly\e\regl (00 of lh( ) =0.7 between0.5and

p

2 using method of

P \‘,\

i \Q , N
Q uswg:N‘cwton Raphson method/correct upto 4 decimal

(SN

0 Zsmz& —-\

h ml;ial vahle Qs

1

rgff ﬂl_Bl é bl funcnon],k(i) estimate the value ofj (D
\“ '2'2 Sl B2

3 o SV b 4 4 ) 4

k! SEASE 0.6694 | 0.7652 | 0.7522 | 0.6714 | 0.5587 | 0.4401
rﬁd\f@fv it f(SI) \—‘r 1694410, 7 (8.3) = 17.56492, 7 (8.6) = 1850515,

R \“m\: Q& \ Ko
~? PN ‘0 {
LGRS :‘\ \f (8 f : 2091'ust,Lng,mng,c $ Interpolation formula.
& &3“5"’:.';5“(’1}; 53 b”\\: \Usmg tlm\neccs% \~1merpolatlon formula find f77) and /{1.5) from the table:
AR \D’ ST SRS -1 0 2 3
‘ ; | 12

’T‘CQ %) -8 3 1
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3. Attempt any three of the followmg ’ 15
a.  Solve the following system by using the Gauss-Jordan elimination method. ;
X+y+z=5 . :
2x+3y+5z=8 s
4x +5z=2 ‘ Pl Pe
b. Use the Gauss-Seidel iterative technique to find approx1mate solutions to ,
a+b+2c=1 Ao
2a—b+d=-2 : IEA -

a=b-c-2d=4 -
2a=b+2c=d=0 A FORUCIE
c.  Given log 280 =2.4472, Iog281—24487 ]og283 24318 lov’786 2.4564.Find -~

lo L5 N S
[ ( a5 )]x =280 <= g = & Sy
d.  Evaluate the foilowing using Slmpsoﬁ’s 3/g!h ruIe o o : oS s
T sin?@ i [

o O+ 4cosf

e. Use Euler’s method to approxim
v = Z(stt )

f Solvey' =y—t2+41, y(O

with 2= 0.5
4. : 15
a. Wen.be]ow .
5 ecz ERERESE 4| 5
i«« 136 .7 | ~72‘7'2‘"" 409 | 611
b. : as the mdependent wvariable.
x & t'»j e i DS A ) 6
¥pIant up 16 8 acte wﬁ] (T\Wlth wheat and barley_He can earn 2 3,000 for
ﬁhff}llaaj ﬁ‘Y{thQ‘éheét;nd h.a,GOO for every acre he plants with barl v. His
: qe§é“a,r"y,;p%§ﬁcffd’e is lc \lted by federal regulations to 10 gallons for his entire )
Ly 55 W ',»5 e un‘¢§2 ggﬂldnsqf pesticide for every acre planted and barley requires
\ \\ ;\5\‘;‘5 ' ,{@f} ?L, ;gli‘ballo'q:f{?fgﬂae Wilatl&lhe r@h\umum profit he can make? Solve graphicaily.
c: lf‘ft;’ iﬁ%ﬂ*@"&% bie,‘t S tore: bc‘]lgL materml to:{Eustomera to make their own jew elry. Customer can
S Q@t <& (-:fk;;()& m‘*;.,,\\'; e ? sh’om va iblis bms ‘Grace wants to design her own Halloween necklace from
SR

5, %\Q\b ﬁ',c NS ,)'ran Can blabkbeadBCSllé’wants to make a necklace that is at least 12 inches long, but
& f{ 24 mches Mlg Grace also wants her necklace to contain black beads that
& ORI MFEW Jh§ lehgth of orange beads. Finally, she wants her necklace to have at
LR TSI east g ‘,\1 of black beads.

¥ S LA o

ngs\,isietch the problem and find the vertices (intersection points).

v’p
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f. A garden shop wishes to prepare 4 supply of special fertlhzc.r at a mlmmal cost by

mixing two fertilizers, A and B. ,,
The mixture is to contain: at least 45 units of phosphate atleas 36_umts

at least 40 units of ammonium. Fertilizer A costs sthe sh"op}

Fertilizer B costs the shop $1.89 per pound. Fertilizer A’ contams 5 unlfs of'p _
and 2 units of nitrate and 2 units of ammonium, fertnhzer B contams 3 units.of phosphate;

and 3 units of nitrate and 5 units of ammonium. Ho.w many pounds ‘of each f'ertlhzerl
der to minimize thelr cost’7 ERS <

\

should the shop use in or:

5. Attempt any three of the following: R o o
dS) X that a Certam;bakery 1s,able to

a. The amount of bread (in hundreds of pound I i
found to be a numerical valued random Bhenomenon Wxth a. probablhty functlon specnﬁed b /o
the probability density function f(x), given. Py T ‘
fO=A.x L “for. 0<x<5
) for S<xx< 10

a probab1 1ty den51ty functlon.f = Q"c‘

Find the value of A suehxthatf(x) I,S,‘ 1,
ber: of pound\s, of.br é'ad thatfvylll be sold

"4 ii. What is the probahi 1t§> that the;num
tomorrow is ,é s :
e more tharFiObbou ds
o less thal SO0RAIAS Sy <
° bemeé;fzsbénﬁ750 pound'.
b.  Suppose the llfegnk - Kin

function: NS ,§°’ e
SIEOLS
,\:’ C, .\.JPQ ': ‘- ‘v
:&: Q? L ‘\’) "?:JQ (X
S e PO ) S
\’\;\‘“@Vé"&vﬂ;b NS0
S rA Os’ 50 A N A OSSN y
What ;spt &P Uﬁ -1 t-hb\e\ three such tlflbes m a-given radio set will have to be
replaéed}du m QL efirs t%{SO;ﬁQu‘v \f peratlonV What is the probability that all three of
thed lgLnaqu“Q?ﬁw? 1§ &’e‘beg Ie p_laced durm@jhe first 150 hours?
c. -h",ea lametero. Anceledtiicie Ble; ‘X 1s assumed to'be a continuous random variable
»ﬂ.'f%‘a@»‘: Ny N}?'". RN
A ’w@?@&ﬂ*’a‘oé&&@é’ P 1
4 e ,\: % & ; ‘ 2 .
NS \“:\\",(\\\‘*V”fié\ T \‘df\; 0<» <71
DA

<i.~)‘ ” Ch \i( th f:th’iﬁinb

SIS 4««‘Determm’e\an Smber, #suah that\P(Y<b) P(X > b)

\.

/

s«
/

) ey e
t

dyC *?Tmob;é fi [1e bg}ts ﬁro?iu%edvby\a machme are defective, determine the probability that,
bolfs, choseira ;angigril (1)21 \(ii) 0, and (iii) at most 2 bolts will be defective.

A
oo voub ofd’

af ?;" '.-'J,.V N Ay >

es Addle “’rtment in Q\v,\;mkl}‘s has~ Omachmes which may need adjustment from time to time
o cﬁnfmg the day\’lh"re‘e prthese m;xchmes are old, cach having a prebability of 1/11 of

SRR AQQ\{S q‘
ST IS A Y eq lpg adJuslm@nﬁ dﬂ(m&thc day, and 7 are new having corresponding probabilities of
ame day, determine the

; \\ (*:‘\’iﬂ\%‘c\“(_‘: ; $%QA‘SS(Wlﬂ&tllﬂTnD@‘luillnc needs adjustment twice on the s
£ o E SR b)hhjhty thaf on qpa(ycglar day

S ) Néﬁ'st 7\(’1 J‘nd erW machines need adjustment.

"31”} Ifi 51‘2 S (lﬂlés need adjustment, they are of the same type.

3 0 L ‘520‘\9“’%?5 390 typo-graphical errors occur. Assuming Poisson law for the

, a7 N
'\ \e"' \RiBér page, find the probability that a random sample of 5 pages will

JaN

I N
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