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Time:3 Hours

grr{T : 3 {t

Note : (i) Attempt five questions in all. All questions carry equal marks. Question number 1 is

compulsory. Answer any two questions from Part-l and two questions from Part-ll.

The parts of the same question must be answered together and must not be interposed

between answers to other questions.

(ii) ln case of any discrepancy in the English and Hindi versions, English version will be

taken as final.

+c: (i) frqqqaodftqr ffi+si-{HqHBr qmtiqrr ofisdtr qr.r-r tdqaq}
ffir qFI-u t * qqql sI irfl{ fifrqr qd seq + E:t eiqil qr ufl{ gd qRT fiFqr qd

qaq + eiqil sr s-{-{ $t qaq + eiqil fr qsq q t qrqr

(ii) qR oiilfi qq trq R-q{q E +i m-rfr A, fr ci}-S ftilq eiftq qrqi qr+qTl

1. Answer any four of the following : [7.5x4=30]

R,fr qrc qerl + sn{ Afrq :

tl :-' 'l
R--s dfrq tu tR-ffi A :l I +i 3 i I ertqn tFffi tr" L2 -io]

(b) Find the volume cut of from the paraboloid :

2

*'*f 1-z=l by the plane z = o
4

a

Hqd-f, z = 0 Er-{t aiu wggfl *'**tz.=t t st qF[ +r 0r-irf,{ aro dfrqr
1

[r r-i 2l

(a) Provethatna^+rivn=lt*i 3 |

ratrix A = 

[1.' 
'_, 

f.] '. 
*",.rn,,'on
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(c)

, -/ v)
11 z: *),r"-[i.,J _ y2 run

Why do we use the arc length parameters instead of general parameter't' in defining

the curvature and torsion?

HIeIRq srcm 't' * em q{ qN oqri fl qq}T +if frqT q-dr B, {fr {f,f,r e}-r Aqh

E qRqTRo frfrqr

(d)
t;), then prove that

^2OZ

fu0,

22ir -y
22,r +y

qft z=x2tan n] trs frftq :

n222, = :-r -y),OyOx x' + y'

The overall percentage of -failures in a certain examination is 20% of six landidates

appearin'the examination, what is the probability that at five pass the examination.

ffi qterT fr €rg-fili sra] 6r qfrqrd zoy" tr qR w qftHT q E: $rr sqRrd m E

fr s snl * qrs et m sr+{rcrqi @T t ?

Part-l / qFt-l

(+) ,',",, [o) r,

(e)

It+ 
i

A=l2i

[-r*i

- -. -1

-)-.)l I

I

+ +zil
tl

[u r + 2i-]
Defineaunitarymatrix. lf N=l_,*r, n ]
a unitary matrix, where I is an identity matrix.

(2)

: s-sil"'l
2+i 4+2il' ' -' I as the sum of Hermitian matrix and skew-

l

(a) Express the matrix

Hermitian matrix.

[t+i
I

ttrw A =l 2i

[-l+i
({6 qg( dftqr

2.

[10]

2

2+i

-4
arfrnq qfw mr +,T oi-r q adtqn ttrtr m

(l-NXl+N;ris(b)
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tFEt tBq{ fr qtuilR( dfrqr qR N - 
[t' ,*,, l,. 

t'] 
q6 tEw B A ks dfrq

(r - NXt + N) I <-+ $rctt tR-ffi t q-6T r <-+ tr+( tF+q tr

(c) Find the eigen values of orthogonal matrix :

^:r[] : :,)
'1, -2 ,]

oTPffid tRffi 6r en{qq qH Fmrfuq :

[r : :l
=ll , ' .loil"rffidtFw ;l- |

L2 -2 1 l

V3. (a)' ' Obtainthe'Taylor's expression ef tanl about (1, 1)upto and including the second.x
'.'. degree teims. Hence dompute f (1 .1 , 0.9). t10l

* Bn q( d-s'BS t,, i) q{ 13n1 + td-( q-( d flq dfrq ffiTr r(i 1, oe) qT

{o1-{r dfrq1

(b) Examine f (x, y) = x3 + y3 - 3axy for maximum and minimum values. [10]

S'et;t f (x, y) = x3 + y3 - 3axy + frq Taf,q efu Ogmr q-{ dlfl dteqr

(c) Flnd the intersection point of ellipse of the for, $l*! = I and a circle of the2- 5-

form (x -1)'* Y2 =42. t10l

(x -3)r ul
fitgf, + * !;:1 0t{ 5a (x -1)' * y2 =42 SI S-eFI kg Am dtqqrc)-5-

4. (a) Solve:

(2xy cosx2 -2xy +1) dx + (sinx2 - x2 + 3) dy = 0 .

66 frftq :

(2xy cosx2 -2xy +1) dx + (sinx2 - x2 + 3) dy = 0 .

il41lcs/200 (3) [P.r.O.]
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(b) The arch of bridge over a river is in the form of semi circle of radius 3 m. The bridge

width is 10 m. Due to a flood the water level raises 1.5 m above the crest of the

each. Calculate (a) The upward force the arch, (b) The horizontal thrust on half of the

each. [10]

qd rfr q{ Tm gf, m kqr srfr erdgo fr oq i tr y m M tomtr er-c +

sRq qtr K{ qN fr tr=re-r t r.smsq{ s6 qrflr t n} ar-o deq : (a) s'T{ m 0t{
ord +o, (b) ord fr errt N q{ *kq r€r

The planet Mercury travels aroud the Sun with mean orbital radius of 5.8 x 1010 m. The

mass of the Sun is 1.99 x 1030k9. Use the Newton's version of Kepler's third law to

determine how long it takes mercury to orbit the Sun. Give your answer in earth

days. [10]

gq rc q{ + q-t fr{ 5.8 x1o,omfr seflq B-qT * qrq wm s-col B, q{ fl rqqm
1.ee x 1030kstr dq-or * tnirofrqq + q-{ sT q+T fit gg,gq m qd fl qfrmq"r

s-{i t fu-d-{r Hqq dtrnl sfl{ Bfi + H * wgnn fifrqr

(u). 'lf u=x +y+z,v=x2+ yr+zr,w=yz+zx+xy.Provethatgradu,gradvandgradware

coplanar vector. . [10]

qR u = x+ y +z,v = x2+ yr+zr,w=yz+zx+ xyt fr k-€ mfrq grad u, grad vet{

srad w qrd ilffi tl

State and verify Green's theorem in plane for 
$ {:x2 - 8y2;dx + (4x - 6xy)dy where C

istheboundaryof theregionboundedby x>0, y<0 and 2x-3y=6. t10l

Aq $(3*2 -8y2;dx+(4x-6xy)dy+ frq, ft-q p+{q qr qtem efu sA flsrRf, dftqr

oroi cgfi x>0, y<0 otr z*-3y =6t E.rr *-r tr

Show that the real and imaginary parts of the function w = log z satisfy the Cauchy

Riemann equations when z is not zero. Find its derivative.

(c)

5.

(b)

(c)

[10]

RE dfrq fu s-s{ w = tog z fl qrwBq Gt{ fl-wkd s{trt cauchy Riemann ffi-{inl
Cr n-ge s-adT t wd , (fr zero q-& tr gl.FI derivative Hkt dftqr

6. (a) Assume that the power series I'* *' has radius of convergence 2. Let p be a fixed
k=0

positive: [10]

I 14 r /CS/200 (4)



L

qm srzr frft-q Irr*o + s-q-qriw fr E-qT z t q-d pT+ Hlq-{f, emf.Tm } :

k=0

aa

Compute the radius of convergence for I u[ro
k=0

f,.

fr-ftq Io[*o + frq .h-fl&q fr E-qT aro frHqr
k-0

.1 k
Compute the radius of convergence for )-Payx

k:0

C'

frfl-q lpuo*o + frq +-flC{ fr B-qr aro dfrqr
k=0

(b) solve 2x3 - 2.5x - 5 = 0 for the root in interval 11 , 2)by Regula-Farsi method. tl ol

\or-qrd$ Ef\ an ekRrci t1, 2l E $d;r 2x3 - 2.sx- 5 = 0 qi Ts d ao dfrqr

The volume and surface area of sphere are known to be

4

'=,narandS-4na2

Where 'a' is the radius of the sphere. Using this information and theorem of Pappus,

obtain the centroids of semicircular area and a semicircular curve. [10]

ffi frd qr oilir-il{,:tr gE fr{so mqel' v=1r,u3 et( S=4na2 Rqr tr qd ,a'
J

'tA m E-q1 g' Pappus eqt{q fl q'+.r +-G, erejgmrq'R sr *-r-n.o stl erd-fmr-s'R qr

fr-f,d aro fr&qr

(a) The number of children in a region are either 0, 1 or 2 with probability 0.2, 0.3 and 0.5

respectively. The probability of each child being a boy or girl is 0.5. Find the probability

that a fimily has no boy.

(i)

(ii)

(c)

7.

[10]

q+' kd t, qkqRfr ErElfr TiqT 0, 1qt 2ei fi Hr+ilzmr m-qQr: 0.2,03.:tr o.s tr
q-&{ q-a * usqi 0t{ G-sfr ei fi Hr+il?Frr o.s t r qR-qT{ E qari fl.s-dr q fri m
Htrn-4{t sro dfrqr

1141 /CS/200 (s) lP.r.o.l



(b) Show that in a Poisson distribution with unit mean and the mean deviation about the

[10]

k-s dftq qr{q-{ kd{"T q {fl-i i {dri qreq fi{ qreq BErf,{ sr qFr qr-{fi k{f,{ sr

/-r\
l-llr=IInfr-ortr\c/ \,

(c) lf the probability of defective bolt is 0.1 , find (i) the mean, (ii) standard deviation for the

distribution bolts in total of 400. l10l

fl)
mean is I - I times the standard deviation\c/

qR qd frqg,f fr€ m Hrqil-{fl 0.1 t fr aro dfrq : (i) TW, (ii) W 400 R-ili"r

+€+ffiHqEFh-"rf,{l
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