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MATHEMATICS
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Course : 201

( Matrices, Ordinary Differential Equations
and Numencal Analysis )
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Pass Marks : 32
Time : 3 hours

The figures in the margin indicate full marks
for the questions
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1. (a) ﬁlﬂﬁﬁ‘ i igea Tt | 1
Define elementary matrix.
(b) O ASCH STy ForS Pt R ORI
ﬁ«fzr_w : 4
Find the rank of the following matrix by

reducing it to normal form :
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(c) YsA1 @

Show that
rank (AAT) = rank A 3

2. (@) GRS @ T FAFINB! HRAS WF Y
90 5

Show that the following equations are |
consistent and solve them :

X+y+z=9 u
2x+Sy+7z=52 %
2x+y-z=0

(b) ﬁﬁaﬁﬂm’ﬁamﬁqqﬁwmq et
ﬁ@mﬁml 1+1

Define  characteristic roots  and
characteristic vectors of a square matrix.

(c) W%ﬁtﬁmw&%—@’ﬁmmﬁw
41 5

Verify Cayley-Hamilton theorem for the
following matrix -
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1/ Or

oy (@ @bl TR ool o Reidie eref
1R oo |1 fefa 3R ok

Show that the inverse of a non-singular
matrix can be computed with the help of
the Cayley-Hamilton theorem:.

GRrRouP—B

( Ordinary Differential Equations )
( Marks : 30)

3. (o) TEER 2W TR S WRE GRE
HAFIO! forar | 1

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

(p) R A @B T FA 3
Solve any one :

() cos? x%ﬂ; =tanx
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(c) R e @bt s 3

Solve any one :

() P?y-ply+1)+x=0
(ii) ysz+\la2p2+b2

(d) 2T FA @ sin2x WE cos2x SHIFEN

FAUFT y” + 4y = 07 T W 3 ST 70T
aRFeE oy | 3

Prove that sin2x and cos2x are solutions
of the differential €quation y” +4y=0
and these solutions are linearly

independent.
4. (a) T CPICT 51 S <59y 3x2=6
Solve any two :
. d’y _dy 3
(i) ?Ex_f+6?¢fx_+5y=168 %
2

(ii) d_§+4g§+135=0

dt? dt

d?y ,dy

4
(iv) g?f_ -y =xsinx
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((5)

) R mmwn: =~ 0 4
Solve any one.:.

]

i) x ny 2xgz—4y=x4

2
i x° ny +2x2 ng’ +2y = 10(x+l)

X

(iii) (x+2) ny\ 4(x+2) +6y=x

5. (o) 249 SEIEAE AN SR wr AR
HQYF 9 2 S
Removing the first-order derivative, solve

the following equation :
d?y
dx2

dy

-4x—= +(4x -3Jy=e*

4/ Or

oY 5 T DR TN ]

Solve by changing the independent
variable :

2
1+x?2)2 LY dxy +2x(l + x2) y+4y =0
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(b) e cew fRueea

d?y  ,dy

— 24P L +0y=X

% Y

FRGID NG T, TS P, Q AE X (2R

xJ T | 3

Apply the method of variation of
parameters to solve the equation

2

d__y_ + ng +Qy=X

dx?  dx

where P, Q and X are functions of x.

E{qr/ Or
Ty =x;

2
2 dy d 3
Sy -2x(1+x)—y+2(l+x]y= X

FNEAICOR B R sTar; T TamEe ST
Sfeear |

If y=x is a particular solution of

2 d2y

KT o———

ey d
o 2xu+m5%+2u+my=x3

find the general solution.
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GroOuUP—C
( Numerical Analysis )
( Marks: 30)

6. (a) REHT-TREA AR Sl 56 fora 1 1

Write the condition of convergence of
Newton-Raphson method.

(b) TelalE TR T I F-Reorem =S
Fefer 411 4

Describe bisection method for solving an
algebraic equation.

w3{r/ Or

W@mﬁwﬁwﬁﬂm@
{ﬂﬁ‘fﬁﬂ:

Find one root of the following equation
by iterative method :

(¢ 257 T Bl 339 A Hedw-ae 4
oz F900 5

Apply Newton-Raphson method to find
the cube root of 25.
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g€t/ Or

QB T s 2w IR TR ARNINDR
A o1 PO S Betel W i el <

x3 -9x+1=0

Fmd the real root of the equation,

3 _9x+1=0 by regula falsi method,
correct to three places of decimal.

(d) SIS AN AR TN AT ST ST
AN I 41 | 5
Describe the solution of system of linear
equations by Gauss elimination method.

G/ Or

MR -G “HfECT T <5 -
Solve by Gauss-Jordan method :
X+Yy+z=9
2x-3y+4z=13
3x+4y+5z =40

7. (@) (e @

Show that
' A=E=1 2
(b) FIOT SR e syt e | 5
Deduce Newton’s forward interpolation
formula.
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291/ Or
faan @mc=
x 1 o—=3 -4 -5 6| 7| 8
fle),. 1 8 27 | 64 [125|216(343|512
@ f(7-5) a1

Given

12345678

f(x) 1 8 27 | 64 |125(216|343 | 512
then find f(7-5).

(c) GPIRETR @ s $R T TIROR [T n I
= a4 5

Obtain the value of =m by using
trapezoidal rule from the relation :

m_p_dx
& W0 s
Y9/ Or

foan =R

x 1 3 4 6 10
f(x)| O 18 | 48 | 180 | 900

(oC@ FAGT SELF Fq A@ FRf(SF A
fevef 41 1
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( 10 )

Given

X 1 3 4 6 10
flx)| 0| 18 | 48 | 180 | 900

then find the value of f(5) by “using
Lagrange’s interpolation formula.

(d) B=roa L rfer afsem w1 3

Deduce Simpson’s 4 rule.
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