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MATHEMATICS o
( 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
for the questions

GROUP—A

( Matrices )
( Marks : 20)

1. (@) CIGR ool ke 1

Define nullity of a matrix.

(b) =M T @ FceT AR s i | 3

Prove that all elementary matrices are
non-singular.
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2, (a}

(b)

(c)
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e f .
and ﬁzléo“tﬁre’f equations are
r .
4x+3y+22 =7 SOIutlons :
2x+ Y-4z= -1
X~T7z= 2
- ey
Write 1

theorem Prove

Cayley -Hamilton

( Continued)
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(3)

§q]q/ Or

o G AR TA @EE-EReH ot
o8 39 W TR o/ AT R

Verify Cayley-Hamilton theorem for the
hence find A™ :

3+2

following matrix A and
A= 21
|12
(@ cRea @ b A 0 <1 sfeeTF 7o I
o @99 T cien wefey = 2
Show that O is a2 characteristic root of a
matrix if and only if the matrix is
singular.
GrOUP—B
( Ordinary Differential Equations )
( Marks : 30)

3. (a) o SRR SR I WA ? 1

Is the following differential equation

exact?
(2x—-y+1)dx+(2y-x+1)dy=0

(p) o A i3 T ol 3
Solve any one of the following :

—‘x

. dy tan
1+4x2) =2 +y=e

(i) ( )dx y

(ii) (Jc3 +y3)dx—xy2dy =0
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(4)

(€ R R ey ?
ot 9BR ST 1 : 3
; any one of the following : |
i) p(p+x)=y(x+y) .
(i) Y=px+p-_p2

@ oy @ e g .3x
2y o e™r wgpary ANFIT
dx? gy TOY =03 sm w CERIiC]

-5

and e3x
2 diffe are the solutions
d erential equation

4, (a_ )

’ m"Vt?CQx?iW? 1

(b) &R R

5. (a) ooy SRFEAN qAM SAeqR TR NN
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( Continued )

(5)

c) ToR R @A @b MY F0 3
Solve any one of the following :

2
(i) x2 Z—xg—x% +2y = xlog x

2
(ii) x? %-4x%+6y= x

Y 90 5

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

—

2
dy —4x£lg +@x? —3)y=e"2
dx dx

9{1/ Or

S[T5o (SW TRICICA ©oTd SN ST <541

the method of variation of

Apply
solve the following

parameters to
equation :
2
fl__g_ +n2y=secnx
dx

d%y  ,dy

ay,pYiQy=R I

(b) o2 D Qy WOR Foq BEe
e R G 0, VS P, O I R 058 x3I
Feid | - 5
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6. (a)

(b)
(c)
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(6)

Transform the e quation

d2y d
hadiS -4 Y
D) +P“+Qy'R

by chanpg;j .
where pglgg the independent variable;
’ and-R are functions of x.

GROUP~C
( Numerjcq) Analysis )
* (Marks : 30
B fiy forgy

Write True or F alsc .

are of opposite signs |
- bf (X) =0 has at least
etween g and b. |

f(x) =Q .

Tafs %‘T Rt

b ¥ I e A
escnbe reg\.Ila_

Of equ atio fa_lsi

% Fx) 0. Method for solution

(d)

7. (o)

(b)
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(7)

{24/ Or

e me IR I x+x%-1=0
FRTAWOE b1 I T FAefy 41 1 (PO PR
Fcel 8% )

Find a real root of the equation
x3 + x2 -1 =0 by using iteration method

~ correct to three places of decimal.

IS TG LA T I MR- (R
S I T | 6

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

{1/ Or
SITTR, o *fHOd L 0 -
Solve by Gauss. elimination method :
2x+y+2z=10
3x+2y+3z=18
x+4y+9z=16

E Sease e o 1

Define operator E.

oo T AT 40, T 5P IRGN 1 T 2

Evaluate the following, where interval
difference is 1 :

()
(x+1)!
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(8)

(c) THeBTR SR S St =ifem w1 |
Deduce Newton’s backward i

nterpolation
. formula.
[T/ Or
R SBH S 2ol IR ©o SRR
R £ (6) ey a1 4

Find fE5) by using

Lagrange’s
interpolation formula from the following
table :

x 1112134 ]7]
X1 2 ] 4 | 8 [16 198

8. %
@ :ﬂmm*ﬂ@ﬁﬁﬁm%m 2o

Derive Sim
mtegratmn

pson’s 3th rule for numerical
S3{r / Or

EPrees TS o Ry j \dﬁ T4

efy 7|

Find x?
I 1+ 2 1452 % by tr*?lpezmda.l rule.
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