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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. (@) NI RF: 1
Fill in the blank :
n'sy Y] 999 @R @I

The rank of a unit matrix of order n
is
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(2)

() R 0T FRR FEH S #1113

State the laws of elementary operations
of matrices.

(¢ R Al oo SRS aer IR @Il
g 1 : 4

Find the rank of the following matrix by

reducing it to echelon form :
12131 6

8 3 15

5 3 11

7 32

S =N
00 N p
SN W

16

947/ Or
w1 Smefen s PR Q Py 71 ¥'® PAQ
ey PR A =, TS

Find two non-singular matrices P and Q

such that PAQ is transformed to normal
. form, where

10
A=|2 3 -4
33

2. (@) O G wRerEls @ o ST
(53] AR A | 1+1=2

Define characteristic roots and chargc-
teristic vectors of a matrix.
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(b)

(c)
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(3)

(S @ T AIUFR o6 e FRes
S Sfered
Show that the following equations are
consistent and find their solutions :
x+y+z=-3
3x+y-2z=-2
2x+5y+7z="7

T IO @ -t
“Qrw 91 ¢

Verify Cayley-Hamilton theorem for the
following matrix :

1 0 2
A=|0 -1 1
0 10
9<1/ Or

@yed @, A wWF P lAp @ftw OR
HIfeersias 9 a3 |

Show that the two matrices A and

P 'AP have the same characteristic
roots.
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GRoOUP—B

( Ordinary Differential Equations )
( Marks : 30)

3. (@ Mx ydx+N(x ydy=0 IOl J1f
ST AP (RN ST 56 B9y 1 1

Write the necessary condition for the

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

(b) =R R @A GBR Y T4 3
Solve any one of the following :

(i coszx%+y=tanx
(i) @x2 +Y +x)dx+ xydy =0
) TR R QN B w3y 3

Solve any one of the following :
i) y=Px+2
) y=Pc+3

(i P(P? +x)= P2(x 4y

(@) 1+x, 1+2x, x? Foaes aRvera To3
S SN, TP SRS o | 3

Using Wronskian, examine whether the

functions 1+ x, 1+2x, x2 are linearly
independent or dependent.
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4. (o) T SIANW FNFINOR AREE T A
_l:

Find the complementary functions of
the following differential equation :

(D? +3D +5)y = e**

1

(b) TER R A I TNYR 0 : 3x2=6
Solve any two of the following :

3
0 TY-y=x-x*

2
(i) % +9y = cosdx

d2y' dy _ .2 3x
(iii) —2—23+y—x e

(0 R R A B AT : 3

Solve any one of the following :

2

(i) x2 -Z—x% —Zx% -4y = P
2

(i) x? %‘3— +x%y =12logx

5. (o) v SREEAR AW SR SR FNFIWH

AT 990 : ‘
Removing the first-order derivative,

solve the following equation : ’

d’y , p 4 Qy=R
Ex.2-+ e Qy
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(6)

(b) TS oA FR ANYR 1 5

Solve by changing the independent
variable :

2
ﬂ +cotx@ +4y cosec2x =0
2 dx

{1/ Or

AT5eCSR AT ToR ARSI N4 341 ¢

Solve the following equation by the
method of variation of parameters :

2
2Y 1 4y=4tan2x

GrouUP—C
( Numerical Analysis )
( Marks : 30)
6. (a) 1 = fora: 1
Write True or False :
fRaRsrem mafs s e |

Bisection method is always convergent.

(b) Tﬂ;ﬁ@" THS IWEE IR 2x =cosx+3
SRR @B IR T PO il TWA
BT ey 711 1 5

Find a real root of the equation
2x =cosx +3 by using iteration method
correct to three places of decimal.
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(c)

(d)

7. (@

p9/517

(7)

51/ Or

@EA-FE0 MEO AT IR x3 -9x+1=0
FANFINOR I T gol vlas TMla waaH
Ay T

Find the real root of the equation
x3 -9x+1=0 by wusing regula-falsi
method correct to three places of
decimal.

AR FANIIT WUFR W3 ASGA-argon
S I T | 4

Describe Newton-Raphson method for
solving an algebraic equation.

M= (RXCTH ARSI S T 5
Solve by Gauss-Seidel method :
27x+6y-z=85
6x+15y+22z="72
x+y+54z=110

{1/ Or

OIS TAFAT 4NN SYER @ Ao
HATEA @S I F4q0 |

Describe Gauss elimination method for
solution of system of linear equations.

AR BFE (148 @
With usual notations, show that

§=EY2 _g-1/2 2
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(8)

(b) == g 391 (Evaluate) : 2

A2 53
(c) CEiPrerResat Sathr forsn | 1

Write the trapezoidal rule.
8. (a) ¥ (PR QPRI SferFI GG 4999 :

The population of a country were as

follows :
989/ Year ;1901 1911 1921 1931 1941
TRyl (TEES) 46 66 81 93 101
Population

(in thousand)
1925 &1 TPiRdyl, fehTa Sieaion S@e e
TR S el 347 | 5
Estimate the population for the year

1925; using Newton’s backward
interpolation formula.

(b) NG S AT eifSom <4 | 5
Deduce Lagrange’s interpolation
formula.

{1/ Or
oo - < S ST o
ST W ey w4

Evaluate the following integral by using
Simpson’s one-third rule :

7 dx
b

* % K
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