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MATHEMATICS
( General )
Course : 201

( Matrices, Ordinary Differentijal Equations
and Numerical Analysis )

Full Marks : 80
Pass Marks : 24

Time : 3 hours
The figures in the margin indicate full marks
for the questions
GROUP—A

( Matrices )

1. (@) <= @R S ‘ 1
Define unit matrix. ;
© 11 2
(b) @ETFA=[1 2 3|3R-Rro @G e 3
Sigilsil
Find the inverse of the matrix
0 i1 Z
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(c)

(@)

(b)

(2)

o GRS ey S e PR (I
=g <41 -

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

28
2SS4
d © 7

<1 / Or

oW B @ B -G @GE (@I T
AfoceT G @Ifba T |

Prove that rank of a non-singular matrix
is equal to the rank of its reciprocal
matrix.
TSN (T ©of ANPINCH20] TR P AN
90 :
Show that the following equations are
consistent and solve :
x+2y-z=3
3x-y+2z=1
2 —2y+3z=2
se=japed= =il

So (NGO SIS To1 el 351
Find the characteristic roots of the
following matrix :
8 -6 2
A=|_5 Loaley
2 -4 3



( 3)

(©) &-@Reoq Soemeel ol S wee fra
NGO TS ZHR AT FT - 4

State Cayley-Hamilton theorem and
verify it with the following matrix :

1 © %

O -1 1

© 1 ©

52T/ Or _
- CRINH SAICO! ol e 1T <5 |

State and prove Cayley—Hamilton‘
theorem.

GROUP—B
( Ordinary Differential Equations )

3. (@) 9B ST AN IANL @R T AT | 1

Write down the condition for a
differential equation to be exact.

(b) mﬁ?%@fﬁmlaﬁwqﬁm 2

Write down the Bernoulli’s equation.
Give an example

(©) R I GBI A F7 3
Solve (any one) :

(i) eYdx+(xe? +2y)dy =0
(i) yRxy+e*)dx=e*dy
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(@) R Il GO SN F47 :
Solve (any one) :
() yp=2xy+logq
(@) ra=>Y
4. (@) R A TR THEE I :
Solve (any two) :

o CE e
) 22 192 +5y=xe
N () 7 ke ,

2 7 gk
@) 2422 5y=e

d*y
(uz) ——a——m *y = sin mx

a’ Py
S 2?x@+y=.logx

(iv) x T




(5)

5. R e wot 2 T A 5x2=10

Answer any two questions :
s [y : " |

)
(a) x2iﬁ+x%_y=o SR @61 [ReF

dxc2
S Iy = x T, (I TS AR T
Sfere | -
If y=x is a particular solution of
2 :
x? duy +x5d—!4 —y=0, then find its
ax? | dx

general solution.

(b) AN SEFANE AN SeFR 9o
IANIFIICH! AN AT ¢

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

2
d 2bxd b2x2y X
dx2 dx

(c) 2ATER (=X WA Oe] ANIPICH! ST T

Apply the method of variation of
parameters to solve the following
equation :

d2y e

i Yy =secnx
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( 6 )
GROUP—C
( Numerical Analysis )
1
6. (@) IBEFT e o |
Define interpolation.

®) e @ [Ezm wR x2-x-1=0
ANFIVCOF BT IR il ol wHRT FICT
ST Sfenear | S
Find a real root of the equation
x2 —x—-1=0 by using iteration method
correct to three places of decimal.

(c) HeoT-SrFon ~mfoe SfSHIReR SR R
SICATGAT <7 | | - %
Discuss about the condition of o
convergency in the Newton-Raphson %)
method.

=T/ Or
AP FRFS x —sin x— 1 = 0 FANSIAGE T
S 1+ Sfenes |
With the help of graph, find th‘}
approximate value of the . LOOLINO
x—sinx—1=0.
5

(d) oS SR Ao NG I
Solve by Gauss elimination method :
. s %0
x+%y+§z 1
L spgsr =t
%x+%y+%z=0
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. 9%qr/ Or
AMCD-STC 1z Sy 31 :
Solve by Gauss-Jordan method :
X+2y+2z=8
2x+3y+4z=20
4x+3y+2z=16

7. (@) NEHAITH @S @ FomI IR TTEASH :
o)
Newton-Raphson method fails for what
kind of function?

() 10 I N Sfereat | 2
Find the cube root of 10.
(c) fomromm fof-sre e for | 2

Write down the Simpson’s three-eighth
rule.

(d) T SR SIEcI Facs] AfSeE Pl | 5

Deduce Newton’s backward interpolation
formula.

(e) e TSR ~&ies FRES J H9F F0
Find the value by trapezoidal rule :

5-2
J' log xdx
4
JC® (such that)
E= 4-0 4-2 4-4 4-6 4-8 S0 S2
logx = 1-3863 1-4351 1-4816 1-5260 1-5686 1-6094 1-6486
5}
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w231/ Or
TIAER a2 IR S S
RN £(7-5) 3 I [T 31 : :
Find f(7-5) by using Lagrange’s inter-

polation formula from the following
table :

X
f(xX)] 1 g8 |27 | 64 | 125]|216[343 512
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