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GROUP—A
( Matrices )
( Marks : 20
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If matrix A can be reduced to the form
‘:Ig 8] by using elementary operations,
then rank of A is

M 4

(i) 3

(i) O

() 1 (= Tech qfz Srea) 1

(Choose the correct option)

(b) I A=[a;] @1 nb R 3o @ =, cove
A Qe wfSerd ARercst B | 1 :

If A=[a;] be an n rowed square matrix,

then write the characteristic equation for
the matrix A.

(c) 3t ASF B swesy @ow =, covg oM
W@p(Ahp(B), 2

If A and B be two equivalent matrices,
then show that p(A) = p(B).

(d) ST R SRt 2R AX = B piesrs
AR 58 o | o

Write the condition for consistency of
systems of linear non-homogeneous
equations AX = B,
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2. T GGG oo woRS o TR @l A
¥4 5

}7 Find the rank of the following matrix by
reducing it to echelon form :
2 3 -1 -1
1 -1 2 -4
3.1 3 -2
6 3 0 -7

| : N/ Or ,
| - wel GfFm P YR Q fidy w1 awe PAQ
3., R ERRE TR TS

Find two non-singular matrices P and Qsuch
’ ' that PAQ is in normal form, where

11 2
A=|1 2 3
0 -1 1

3. (a) OIS TR TR Preove orF Hrie
ST 9 4

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

2x-y+32=9
X+Yy+z=6
X-Yy+z=2
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(b) &= G@W ST W W S
WioHT (539 g w41 3+2

Find the characteristic roots and

corresponding characteristic vectors of
the following matrix :

6 -2 2
A=|-2 3 -1
2 -1 3
S[T1/ Or
S GO A ofoi- e et R B
90 : 5 -
Verify Cayley-Hamilton theorem for the
following matrix :
3 1 1
A=|-1 5
1 -1 3
GRoOUP—B
( Ordinary Differential Equations )
( Marks : 30 )
4. (@ Micy)ldx+N(x y)dy=0 Rwwbr 72
TR R S v B | i
Write the necessary condition for the
equation  M(x, y) dx+ N(x y)dy=0 to
be an exact differential equation.
Continued
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()

()

p7/480

(5)

x2D%y-2xDy-4y=x* AR TR

S (D - %) 1

Write the auxiliary équation of the
differential equation

d
2xDy-4 x D=—
y Y- y ( )

R @ @R TR 3

Solve (any one) :

. dy 1-2x
— 4 =1

(i) @x2 +:y2 +x) dx+xydy=0

.ﬁ@maﬁawmw: 3

Solve (any one) :

ay
i ~pEe*+e*)+1= =0,
@ p® ) p= T

.. _ = _dy
i) (-px)(p-1)=p, pdx

1+x, 14+2x, x? ¥R%01 (R 793 (1

fEee; RaTEE RS SR = -3

Using Wronskian, examine whether the
functions 1+x, 1+2x, x2 are lmearly
independent or dependent.
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6. (a)

(b)

7. (@)

P7 1480 -

(6)

R @ PR ST 0 ' 3x2=6
Solve (any two) : '
a2 a’y dy

{i) dx2 = iy= sm2x
() ng 42 13y =0e%

d? y dy 2
(i) —5-4—Z+ay=x
dx? Y

dx
fin =z (given) x=0,y=%.3ﬂ'<¥ (and)

.
dx

R Q@A BR T T 3
Solve (any one) :

. 2 d2y dy
O g2

dx+y =2log x

. 2d2y_ dy _

i) (x+a) Py 4(x+a)?‘;+6y—x

a9 TER SRwen A Wiedx o
ARNFIRDT SN R 5

d2y
dx2
"G P, Q W% R 0B »xQ To |

dy
—=+P=24 =R
7 Qy=
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(7)

Removing the first-order derivative, solve
the following equation :

a2
—%’-+P%+Qy=R

where P, Q and R are the functions of x.

%A/ Or

d2
M y=x x"’_—&x—y x%—y 0 ﬁw«

b1 RO LA, TR SyRer S St |

If y = x is a particular solution of

29y dzy 3y

a2  Fax Y0

find its general solution.

() TR VIE AR IR W T 5

p7/480

Solve by changing the mdependent
variable :

dy@

dx2 ™ ~4x3y = 8x3 sin x2
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(b)

p7/480

(8)

o<t/ Or
mmﬁﬂtmwﬁwmwmw:

Apply the method of variation of

parameter to solve the following
equation :

Y 4
§+4y.-4tan2x

GROUP—C

( Numerical Analysis )
( Marks : 30)

o[ TR e 56 B

Write the condition of convergence of
iteration method.

Rwa 33 7N ST T3 R-Rored o

© o ]9

Describe bisection method for solving an
algebraic equation.

Y%/ Or
HE TS TR IR TR ARG oy
IR T 594 PIRE Ter e ey 747

Find.-a real root of the following equation

by using iteration method correct to four
places of decimal :

x3+x2-1=0

M.
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(c)

(@)

9. (a

p7/480

(9)

AEoT-TEeT @S el TR Tey ANFIIBR
91 AR [ O PRF T wwAW A
9 : : S

Using Newton-Raphson method, find
a real root of the following equation
correct to three places of decimal :

x2 -14=0
Y/ Or
QLA-FA0 RS AW IR o ANFITOR

IR P PON PIRF T o g 790 ¢

Find the real root of the following

equation by regula-falsi method, correct
to three places of decimal :

3

x®-x2-2=0

MER-TA GO e 77 - 5

Solve by Gauss-Jordan method :

10x+y+3z=14
X+20y+9z=-23
2x-Ty-20z=-57

IR e T | -

Define interpolation.
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(c)

10. (a)

( 10 )

(48T & .
Show that . o

RSy

Alog f(x) =log {1 + %} 2

RS @A I MR o S
o . .

Write the general quadrature formula for
equidistant ordinates.

2

RO o STt st afdem w4 | 5 &

Deduce Newton’s forward interpolation
formula.,

&t/ Or

fran ez

Given

X

321-0 3228 3242 3250

logjo x | 2:50651 |-2-50893 | 2-51081 | 2-51188

p7/480

OB MR WEHLH G g IR
log; 323-5% W fefyy 11 A

Then find the value of log;323-5 by
using Lagrange’s interpolation formula,
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'(b) RYAF - Gifreigoe oimfes!

aif$om Fm 5
/ . Derive trapezoidal rule for numerical
> integration.
97N/ Or
fﬁmm%ﬁﬁmmsrvﬁjmﬁzw
Refa 1)
Find the value of J'l Top Y using
{”] Simpson’s 1rd rule.
%k &k
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