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Jor the questions

GROUP—A
( Matrices )
(Marks : 20)

1. (a) GG @B Sgwn far ) 1

Define rank of a matrix.
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(b) SR “rSfChl SfSery wore et SR I fefy
41 4

Find the rank of the following matrix by
reducing it to normal form :

Dagliesa . 1
ST IwD
L lBrrieo ) 2
1 1.9 %g
(c) SN @—
Show that—
rank (AAT) = rank A 3
2. (a) CTYSA A O ANFINIRB! SPRR5TS A Priaq .
BRI CICTICT | ; 5

Show that the following equations are
consistent and find their solution :

X+Yy+z=6
xX+2y+3z=14
X+4y+T7z=30

(b) W@Wﬂiﬁwwﬁmmﬁwﬁw 2 |

Define characteristic roots
characteristic vectors.

(c) - SIS foret w1 o w1 s

State and prove
theorem.

and

Cayley-Hamilton
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. G /Or

TR MR ST | W e
e (o33 fRefy 71 5

Determine the characteristic roots and

corresponding characteristic vectors of
the following matrix :

8 -6 2
A=l-6 7 4
2 4 3

GROUP—B

( Ordinary Differential Equations )
( Marks : 30)

TRFA] f%@a-w‘wﬂ@ e ART
FRFIND! 4T | 1

Write the standard form of second-order
linear differential equation.

R @ @R TE =y 3
Solve any one:

. dy
—=+ycotx=2
(i) Ycotx =2cosx

.. dy  y?
) X—Z+2_ =
() T o =Y
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(4)

(¢ R @ B N9 34 : 3
Solve any one :

) p?y-plxy+1)=0

(i) tan™! p= px-y, where (3’9) p =%

(d) x=e? ARTGWH JaW IR SR w7
AR (RS RS B 3

Using the transformation x = e?, reduce
the following equation to a linear
differential equation :

2 R
dx? dx

4. (@) R QT PR LA =1 : 3x2=6
Solve any two :
() sec? y% +2xtany = x3

2
(i) %+9y=cos4x

2
(i) -ZTg+6%+5y=16e3"

(b) R @ B w1 4
Solveanyone;

2

0 2 9Y-ax B oya
2

(i) x? %+2x% =log x
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5. R @ I 2R &I 1 : 5x2=10
Answer any two questions : *

(@ o VAR EERERE AN SR wew
FRFIID! TG 40
Removing the first-order derivative, solve
the following equation :

dy

dy :
—2tanx—=<+5
a2 ax Y0

(b) TS F M IR TR w0
Solve by changing the" mdependent

variable :
d®y 2dy n?
ey =
) xdx+x4y 0
() v =t e
d?y _dy
—+P=+Qy=X -

SNFICH YR I I’S P, O 9= X TR
xA T |

Apply the method of variation of
parameter to solve the equation

d?y  .dy
—+P=+Qy=X
22 dx Qy=X

where P, Q and X are the functions of x.
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GRoOUP—C
( Numerical Analysis )
( Marks : 30)

6. (a) 31 & fg oy : 1
Write True or False :
*PRTFT ST R SR 17

“Bisection method 1is always
convergent.”

p) VRS AW AR TR ﬁ%%a o
IS I 41 1 4
Describe Newton-Raphson method for
solving an algebraic equation.

911 /Or

TRE @S IR IR 2x-logyq x =7 <
ﬁﬁ@ﬁ@ﬁﬁ‘ﬁ@l 4

Find one root of the equation

2x-logipx=7 by using iteration
method.

() Qe T &R g FR x3 -3x-5=0

FAFIIOR BT T T e Titer wmam
fAda F11 a4

Use the Regula Falsi method to obtain

a root of x% -3x-5= O correct to three
decimal places.
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(7))

4T /Or

fa-em e g SR x2-x-1=0
SRR T o fefg 541 | 4

Find the real root of the equation

x2-x-1=0 using bisection method.

(d) TEH-TCH Ao TR R AW 3= : 6
Solve by Gauss-Jordan method :
4x+3y-z=6
3x+5y+3z=4
X+y+z=1
%41 / Or
Y6 AT AT T AT 96T o
&S J6eT 347 | 6

Describe Gauss elimination method to
solve the system of linear equations.

7. (@) A SEEGI i@ B o 1
Define operator A,
(b) W= fefa w9 2
Evaluate :
A3 (eax+b]
() C¥Sa @—
Show that—
E=1+A 2
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(8)

AR SRBCLA A0 Ao FA1 5

Deduce Lagrange’s interpolation
formula.

39 /Or
frran =CR—
Given—

1 2 3 4 | 5 6 7 8

fi

1 8 | 27 | 64 | 125|216 | 434 | 512

(e)

=@ f(7-5) Rfa 5
then find f(7-5).

MIRE TFo-To N oo «F-p8e
IO AfSom | 5

Derive Simpson’s one-third rule for
numerical integration. ‘

T /Or
Gfercea &fS e IR = ey w1 5
1 1
—_—dx
‘[°1+x2
Find
1 1
—_dx
I°1+x2
by trapezoidal rule.

* %k %k
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