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MATHEMATICS
( General )
Course : 201

( Matrices, Ordinary Differential Equations and
Numerical Analysis )

Full Marks : 80
Pass Marks : 32/24

Time : 3 hours

The _ﬁgures in the margin indicate full marks
Jor the questions

GROUP—A
( Matrices )

( Marks : 20)

1. (a) TR Reem e fian ) 1
Define nullity of a matrix.

() ET T A GO TR R g ofrehW
I 9T TT | 3

Prove that the rank of transpose of a

matrix is same as that of the original
l matrix.
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(2)

#

(c) TR Arefich oo wReRS e IR @Il
fefa =1 4
Find the rank of the following matrix by
reducing it to echelon form :

-2 -1 -3 -1’
1 2 3 -1
1 0 1 1

0 1 1 -1

2. (a) m@@?ﬁﬁwmﬁ\rwﬁm
e e 5

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

x- y+z 2
3x-y+2z=-6
3x+y+z=-18
Q1 / Or
Y F9I ¢
Solve :

3x+4y-z-6w=0
2x+3y+2z-3w=0
2x+y-14z-9w =0
x+3y+13z+3w=0
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(3)

(b) TR I AOMOR [l Sfeered Izom QM

()

p15—3500/448

Fefa s . |
Find the characteristic polynomial of the
following square matrix :

1 -1 1
A=|0 10
1 -1 1
(4T @ 2RI 3o ~ireficy o e Sfdepsd
e B w03 1

Show that every square matrix satisfies
its own characteristic equation. '

97/ Or

wwﬁmwﬁaﬁqaﬁ&ﬁwﬁ

e (531 Fefy 3y . 2+3=5

Determine the characteristic roots and

corresponding characteristic vectors of
the following matrix :

2 21
A=[1 3 1
1 22
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GROUP—B
( Ordinary Differential Equations )
( Marks : 30)

3. (a) Mix ydx+ N(x, ydy=0 s 3N
S AN IR SR 5 Byt | 1
Write the necessary condition for the

equation M(x, y)dx+ N(x, y)dy=0 to be
an exact differential equation.

29Y |y = x3 R SHE BT | 1
(b) x . *Y foran .
Write the integrating factor of the
equation
2dy 3
x“=Z+y=x
dx Yy
(c) B TR S e 2

Define Wronskian of n functions.

(d) R @A BR FANLE I 3
Solve any one :

(i) Zg +¥ =sinx?
fi) (x3 +3xy?)dx +(y® +3x2ydy =0
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(5)

(e) R QT GBR SR 7 : 3
Solve any one :
() y=px+p-p°
(i) x=4p+ap®

4. (@) T I PRI FI : 3x2=6
Solve any two :

2
0 %-4%+3y=2e3"

.. d3y d2y dy
(i) dx3 dx2 —a;—y=cos2x

d y dy .2
i) —=-4—=+4y=x
dx2

dx
% =g, x =0; =§G|ﬁ=@=1
’ Y 3 dx
Given, x=0; y=% and @=1
() R @A B = 90 : 4
Solve any one :
2d%y ., dy 2
Y x -3x—=+4y=x
O 2 gt
(i) x2—y—x@+ =2log x
2 dx y= g
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5. [(@) &= (b)) Bl (c)q TEq T4
Answer either [(a) and (b)] or (c) :

(@) MM AFT-TGR SLFeTEG S FCECS

d’y , ,dy
+P—= + =R
Tl Qy

'ﬁ"fﬂﬁﬂcﬁﬁ +le R, 031 \IPS ; (0T

R A9 i%wn l 1
If the equation
d2

dy
—dx2 +de+Qy R

2
reduces to

7 Q\V =R, by removing

the first-order derivative, then write
the value of R;.

(b) AT SEEAE A STeR wey
SIRIFEEICHT S 41 2

4
Removing the first-order derivative,
solve the following equation :

2
% 9 tan Y +5y=e*secx
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(c) 265 (S% AT o) SRRIICH! FT14= T4 :

5
Apply the method of variation of
parameter to solve the following
equation :
a-x*4 Ly 4xdy L+x2y=x
o
4Y,p% 4 oy=R ARWR Fo7 o5 TR
de?  dx
FR MBI M, TS P, Q WIF RITR xI Fod1 5
Transform the equation
d’y  pdy
' + R
P toy=
by chariging the independent variable; where
P, Q and R are the functions of x.
</ Or
d? d
W oy=x; 2 Y 2 xy=-x SR @
Yy 2 dx xy
e sam; TR e e e |
If y=x is a particular solution of
A%y ady
+ x
ax? ax T
find its general solution.
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GRrRoOuUP—C
( Numerical Analysis )

( Marks : 30)

7. (a) o g o

(b)

Write True or False :

Ao R AR SN TR
TR SRR [ (A oS |
In solving an equation by Newton-

Raphson method, the derivative of the
function should not be zero.

oo ~rafs armel IR TN ANIIMOR B
g T e 7mie WA Ry
Find a real root of the following equation

by bisection method correct to two
places of decimal :

xloggx=1-2
%31/ Or

S AT S A TR oS
e 30 '

Describe iteration method for solving an
algebraic equation:
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(c) TATHT-IREEA TET ST @RAT SRYR fgE
TfeieqR @ T 1 3

Obtain a formula to compute the square
root of a number using Newton-
Raphson method.

(d) MER SR RS ST F47 6
Solve by Gauss elimination method :
x+4y-z=-5
X+y-6z=-12
3x-y-z=4

%=1/ Or

IS SR AT TN I MR- R
@S 36 7 |

Describe the solution of system of linear
equations by Gauss-Seidel method.
e}

8. (a) SRECHTR R fan | 1
Define interpolation.
(b) AN BT YsT @AV =A-vV. 2
With usual notations, show that
AV=A-v
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(c) TICH SensnT Srgce<m Sachl afoers < | 5

Deduce Newton’s backward interpola-
tion formula.

¥2<1 / Or

e =i
sin45°=0-7071, sin50°=0- 7660,
sin55°=0- 8192, sin60°=0- 8660
(o2 sin52°F T R @i wr@edm “iwfeca
frefa a1
Given :

sin45°=0-7071, sin50°=0- 7660,

sin35°=0- 8192, sin60°=0- 8660
Find sin52°, by using any method of
interpolation.

9. (a) SHYEEe @67 @ AR CraEE B
et =021 e GfPreizeest St eifeem w91 | 3+0-5
Find the general quadrature formula for

equidistant ordinates and deduce the
trapezoidal rule.

S2{T/ Or
foefoera —31~ T e 3R [P x2dx W
forefa %1 1 5
Find the value of ijzdx by Simpson’s

lrd rule.
3
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(b) NG SEEA A e IR GI iR
o[l f(x) Fefn <=

Find f(x) by |using Lagrange’s

interpolation formula from the following
table :

2 Ap b0

flx) : 2 3 12 147

—
o]
w

* & %k
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