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MATHEMATICS (Code-1141)
N (re-1141 )

Time : 3 Hours

g : 3 €e

Note : (i)

(ii)

AT ¢ (i)
T ARE A QA B SR AN T 99 B qell ST B IR Th g e U
g% & IS H IW T WA & ofdll B WA 7 & o

1. Answer any four of the follonirig 3 | {7.5x4=30]

Maximum Marks : 150

ARSI 3d : 150

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-Il.

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

between answers to other questions.

In case of any discrepancy in the English and Hindi versions, English version will be

taken as final.
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Prove that matrix is Hermition.
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Find the volume cut of from the paraboloid :
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x2+y7+z:l by the plane z=0
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(d)
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Why do we use the arc length parameters instead of general parameter 't' in defining

the curvature and torsion?
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2. - 2,1 X
[f Z=X"tan (;j*y tan {;j,then prove that
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The overall percentage of_.failurés in a certain examination is 20% of six candidates

appe_ar"_ih' th_e exan;lin'étidh', what.i.s the probability that at five pass the examination.
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Part-l / I

1+1 2 5-51
=21 2+1 4421
-l+1 -4 7

Express the matrix A as the sum of Hermitian matrix and skew-

Hermitian matrix. [10]

1+1 2 5-51

WA: 21 2+1 4+21 WQWWWW@TWWQHW@

—1+1 -4 7
dte H&]d Fiforq
. ‘ N 0 I+21 L
Define a unitary matrix. If ™~ =| 1421 0 is matrix, show that (1 - N)(1+ N) " is
a unitary matrix, where I is an identity matrix. [10]
(2)
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3. (a)
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Find the eigen values of orthogonal matrix : [10]

- Obtain the Taylor's expression of tan_Ty about (1, 1) upto and including the second

R degree tefms: Hence compute f (1.1, 0.9). [10]
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A R (1) R tan_Ty % I G B UG W FA (1.1, 0.9) T

AT T
Examine f (x, y) = x* + y* - 3axy for maximum and minimum values. [10]

AT f(x, y)= X +y?- 3axy & [T Ae@H X AT A9 &0 Hirog)

N
X—2
( 7) +!7:1 and a circle of the
2 57

form (x -1)? + y2 =42, [{10]

Find the intersection point of ellipse of the form

g (X_fy ol R g (x ey e P FHeH forg S il

2 57
Solve :
(2xy cosx? -2xy +1) dx + (sinx? - x2+ 3)dy =0 . [10]
& IR

(2xy cosx? -2xy +1)dx + (sinx?-x2+ 3)dy =0.
(3
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(b)

(c)

6. (a)
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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]

TF T R T YA B A 3m S g F w9 A B T B ASE 10m el a6 b
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The planet Mercury travels aroud the Sun with mean orbital radius of 5.8 x10"®m. The
mass of the Sun is 1.99 x 103 kg. 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]
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Part-ll / 9S-Il

Hu=x+y+z v= X2+ y2+ 272 w = yz + zx + xy. Prove that grad u, grad vand grad w are

_(_:opla_narvyector._ o [10]

aﬁ? u=x+y+z,v=x2+y2+zz,w=yz+zx+xy%?ﬁﬁ*@’Echnt'lQ gradu,gradvﬁﬂ?
grad w U JF B

State and verify Green's theorem in plane for §;(3x2 —8y2)dx +(4x —6xy)dy where C

is the boundary of the region bounded by x >, y<0 and 2x -3y =6. [10]

G| §(3x3—Syz)dx+(4x~6xy)dya‘s‘i%m, A PR %1 Fu SR 58 gaig SR
SE CUH x>0, y<0 3N 2x-3y =6 o & B

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. [10]

fag FIT & &9 w = log z 1 ARG AT HIMH 9 Cauchy Riemann THIHT
I '{T@Q T 8 Gi'&»’fv z U zero el Bl YDl derivative Sl FifoTq

s

- k
Assume that the power series Zakx has radius of convergence 2. Let p be a fixed
k=0

positive : [10]
(49
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k=0
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k
(i) Compute the radius of convergence for Z apx
k=0

dger > apx" F R0 FaENT @ Be T SR

k=0

o8]

k
(i) Compute the radius of convergence for z:lf’akX
k=0

%ﬂﬂﬁgopakxk $ T HTaerg @ B S SR

Solve 2x* - 2.5x - 5 = 0 for the root in interval [1, 2] by Regula-Falsi method. [10]

| %ﬁ—mﬁfﬁwm A [1, 2] A W.2x3—2.5x-5=0$f‘1iﬁ B & iR

7. (a)
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The volume and surface area of sphere are known to be
4
V=—ma’ and § - g2
. _)_

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]

ol el B AT X Y & SHA: V=2md air S—4mq? BT Bl W a

N
3

el Bl Breer 31 Pappus SRA & TANT HT, STHITIBR H Ge SR FAHIRHR H
PEH T Do)

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. (10]

U &85 H, URaR § =3t ) §& 0, 147 2 B9 & TEAT HA: 0.2, 0.3 31 0.5 )
I 9o & AeHl AR ATH BN H TEA 058 | IRER § FE dEH T 8 #
TG S i
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Show that in a Poisson distribution with unit mean and the mean deviation about the
5

mean is (“) times the standard deviation. [10]

3

fog BT dizas fqqvor 3§ g o g 9ieg ol wred 9= 1 919 99 faaad B
(éj AT Bl B

If the probability of defective boltis 0.1, find (i) the mean, (ii) standard deviation for the
distribution bolts in total of 400. [10]

it o Al e H FEEA 0.1 § Al I BT () WA, (i) HA 400 R
dice & ol A fererel
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