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Instructions :

The question paper is divided into two sections. The candidates will be required to answer
Four compulsory Subjective questions from Section - A and four optional subjective
questions from Section - B. There shall be compulsory Four Subjective type questions, each
of 10 marks. In additional, there shall be 7 optional subjective questions in Section - B, of
which candidates will be required to answer only 4 subjective questions, each of 40 marks.
The optional questions shall be answered in the descriptive form.

WUT — A / Section- A
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Define a first order and first degree differential equation. Solve the differential equations
given below.
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1)  Define Harmonic motion.

i1)  Derive the expression for acceleration of a particle executing simple harmonic
motion and hence show that it is directly proportional to the displacement and
directed towards the mean position.
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Explain the step deviation method for calculating the arithmetic mean of a grouped
frequency distribution. Prove that this method gives the same result as the direct
method under what conditions is the step deviation method preferred? Give a suitable
example.

4, SIH % YHI H HYT T T B TR B G TR M, M, 3T M, 5679 Fet ITEH 1
30%, 45% 3R 25% ITITE HLclt B1 §78 S 16 Gyt Iee) 1 Sfrwre et 2%, 3% 3R
5%%|w%aq%ﬁgmwwmaw@fmma}%mﬁﬁﬁﬂ%%wﬂvM B
e g <t wiResan 21 [10]

State and prove Baye's theorem. Three machines M, M, and M, produce respectively
30%, 45% and 25% of the total items in a factory. The percentage of defective items
produced by them are 2%, 3% and 5% respectively. If an item selected at random is
found to be defective, find the probability that it was produced by Machine M,.

U8 - ¥ / Section-B -
1. a) A, % 69w % forg wmdf weiestor [20]
x+y+z=6
x+2y+32=10
x+2y+A2=0pn
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Investigate for what value of A, u the simultaneous equations

x+ty+z=6
x+2y+32=10
xH2y+Ar2=p
have () 2 unique solution (ii) an infinite number of solutions (iii) no solution.
1 2 3 -2
IEA=|2 2 1 3|=fwm
3 0 4 1
ITeSshATE HATSYE (non-singular matrices) P 3TR Q Fepret 5@ <t PAQ U w1
9 H g1 3N A H1 7 (rank) oY 5 | [20]
1 2 3 -2
Forthematrix A=|2 -2 1 3
3 0 4 1
find non-singular matrices P and Q such that PAQ is in normal form. Also find
. therank of A. _ '
1 afientnt =6t 7@ i, Afem fafr g [20]
Solve the equations by matrix method
x—2y+3z=35
dx+3y+4z=17
x+y-z=-4
et @ o udierr o S gt ) g [20]
Test for consistency and solve the equation
S5x+3y+7z=4

3x+26y+2z=9
Tx+2y+10z=35
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3. a)
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b)
5. a)

ATV @ 7 X 1 TG o AR @t R @1 9fes v §1 7 fe W, av wfia

© Iregg w1V weed B 3R W, wfl sremfi stegg &1 V H wgeaa 21 quisd fe

W, 3R W, 3@ @R VR)FRIR V=W, 8 W,. [20]
Let V be the vector space of all n X n matrices over the field R of the real
numbers. Let W, be the set of all symmetric matrices in V and W, be the set of

all skew symmetric matrices in V. Show that W, and W, are subspace of V(R)
and V=W, @W,.

mﬁﬁqﬁﬁ@ﬁﬁamq&mw V(F)éraqaﬁmwﬁw aﬁIW ] T
I & R B, 31 B,, W, 3R W, ol STTET & HHW: | 7 [20]
iy V% B, UB, 3R Bl

i) dim(V)=dim W, +dimW,,

Let a finite dimensional vector space V(F) is a direct sum of two subspaces
W, and W, and B, and B, be bases for W; and W respectwely Then

1) B;UB,isa bases for V. '

i) dim(V)=dim W, +dim W,

QI T HH TG0 (normal random ) =R % HRT 1 GWTEIET 99 %eM (probability

density function) ST i [20]
Obtain the probability density function of the sum of two independent normal
variables.

ffafaa fer 1o o s Ffe % W srawe g &1 g6 KT [20]
4

d {—2‘1 g’ & y+2dy—y:exsinx

dx dx®  dx’ | dx

Solve the following higher-order linear differential equation with constant

coefficients.

4 3 2
d f—Zd J;-i-d J2}-*-2('1—}}“3)=«a”‘sin::c
dx dx” dx dx

a5 m’if %5»..1 B x-37% % IRa: g  RR S\ w1 Fgew I (moment of

inertia) x-axis % UR@: Ta HIRY T&T 4, b TS IR & [20]

Find the moment of inertia about x-axis of the solid obtained by revolving
2.2

x_z + y_z =1 about x-axis where g, bbeing positive constant.

a b
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e T (D? 3D +2) y =3sin2x 1 &l W1 iR 20
Solve the differential equation

(D2 —‘3D+2)y=35in2x

T Vg 3R T SIS & o4 (TAH 39 At e ) weh gredt Sfas i ot mn
e srefiien o9 & |uss 4 81 98 wehfa i 6 dqem & R wd & o s 6
rfereman Freg ardme ot B R 3 T A R [20]

A body consisting of a cone and a hemisphere on the same base, rests on a rough
horizontal table, the hemisphere being in contact with the table. Show that the

greatest height of the cone so that equilibrium may be stable is /3 times the
radius of the hemisphere.

qrgea fawor (poisson distribution) T el S Hel quT IgeRfRd GoH
(characteristic function) S8 S| [20]

Obtain the moment generating function and characteristic function of the poisson
distribution.

Wwwﬁaﬁ‘zamﬁ@mw (mq)@gAB@ﬁgAmm (hinge) &
STrgt w1 81 ©8 w1 feen fw B, fag A 9 o W swiwm @ @ 20 gl wwn
Ty 2| Fores for foig B w wes &ftrer sre1 o e & firg S o serer o arfefiean

Ndg 35 o T T s 31 20
42 42 2 _p [20]

A heavy uniform rod AB of weight W and length 2a is hinged at point A and the

lower end is kept at a distance 26 from the vertical through A by a horizontal

Waa? - 387

force P applied at B. Prove that the reaction at the hinged is —T——= and
PlP g 2/_02 52
Wb

force is m :
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b) T ‘o’ i T HUH (FHET) B AB, frg A W s Seaten o & wEr el g &
3 ga RR B ! @S b I T S G HEW e TR R 5 (5> o) B, W g CW
FETER T A % HR g g¢ {1 Feafew dan & 919 98 F gHe 7 Hikw)

[20]
A uniform rod AB of length ‘a’ rests against a vertical wall at A and the other end

B is supported by a string of length &(6 > @) which is tied at a point C vertically
above A. Find the inclination of the rod with the vertical wall.
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