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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. (o) GG Reor wxw fiar ) _ 1
Define nullity of a matrix.

(b) MU TV @ TECE AP GH B | 3

Prove that all elementary matrices are
non-singular.
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(2)

(c) TR CIGEE Sy TS o4 SR o[ @
fdfs 3 : 4

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

-2 -1 -3 -1
1 2 3 -1
A=
1 0 1 1
0 1 1 -1
2. (a) 99N X [ A 1

Fill in the blank :
SPPIRS NI FAT ST |

Inconsistent equations have

solution.
(b) IS A TR FANFITIH! T o Pries
Y 9 4

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

4x+3y+2z=-7
2x+y-4z=-1
xX~-7z=2

(c) QEA-GRDT Toiommht frer oF o9 FA1 5

Write and prove Cayley-Hamilton
theorem.
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(3)

¥4t/ Or

o @ AR WA @FA-ERR !
{31 91 9P WK *[T A~L Refg 71 ¢ 3+2

Verify Cayley-Hamilton theorem for the
following matrix A and hence find A™! :

21
o[ 2]
(d) RIS @ B AGI 0 b1 AT = M
U @ W s wafor =3 2
Show that O is a characteristic root of a

matrix if and only if the matrix is
singular.

GROUP—B
( Ordinary Differential Equations )
( Marks : 30 )

3. (a) O SREANT NI 3N A 2 1

Is the following differential equation
exact?

@x-y+l)dx+Qy~x+1)dy=0

(b) o8 R @A @R T T 3
Solve any one of the following :

. dy tan"!
1+x2) = 4 y= x
i) (1+x7) o y=e
(@) (x* +y®)dx-xy?dy=0
gp/493 ( Turn Over)




(4)

(c) o[ R @ @B/ 4= 4 - 3
Solve any one of the following :
() plp+x)=y(x+y)
(i) y=px+p-p?

(A (s @ e?* wF 3% wgdy RS

d’y - dy
=52 +6y =09 MY HF G TN
ax? ax Y *
71 CaRFea oy | 3
Show that e?* and e3* are the solutions
of the differential equation
2
d_g. 528 1 6y=0 and these solutions
dx dx
are linearly independent.
4. (@) f(lD] V)T &, afem v txm A vy
What is the value of (e™V), when V
f D)
is a function of x? :
(b) ©F@ R N BR S w1y 3x2=6
Solve any two of the following :
. @) dy
Y —5+6—=2+5y=16e3x
0 —5+6-L+sy
= ATl dy :
(ii) ?d_;c_i _ng_ +3y =10sin x

o @Y d Yol
m —=-—-4_ 24,53 _opu=0
(it1) y
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(c)

5. {a)

()

gp/493

(S)

oo R @I @B’ S 74 ¢ 3

Solve any one of the following :

2d’y_ _dy
dx2

x—=+2y=xl
i) x T Yy =xlog x

i) x ny 4x%+6y x

9T TR AN TR TR HANFIN!
I 9T 5

Removing the first-order derivative; solve
the following equation :
a? d’y 4xd

+(4x -3
2 Jy=e*

Y41/ Or

oT6e1d (9 FAACIR oo SRIghT STy <1

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

2

d
*g+n2y=secnx

d? dy

—%’+Pa+oy=R SR ¥oF F
A ¥R Ao F91; " P, Q W= R (0% %I
7o | 5
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6. (a)

)

(6)

Transform the equation
2
¢y, pdy
de* dx
by changing the independent variable:
where P, Q and R are functions of x.

+Qy=R

GROUP—C

( Numerical Analysis )

( Marks : 30 )

361 1 f . 1
Write True or False :

I [, b] WIS [ (x) FECHI GRfem S o1f
fla) = fb) R fage =, o
f(x) =0 AT STz b1 AW P a e
ERICCRIISE]

If f(x)is continuous in the interval [a, b]
and if f(a) and f (b) are of opposite signs,
then the equation f(x)=0 has at least
one real root lies between q and b,

ShA - AT WeT wieenl qmm w11 3

Give the geometrical interpretation of
l\; wton“Raphson method.
e

$)=0 AP TR WA @wa wafs
fl 5 g < 5
cribe regula falsi method for solution
Deiquation fx)=0.
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(7))

YT/ Or

mee me I IR x3+x2-1=0
FMFIICOR 9B T84 & ey <1 1 (PO il
FAE W% )

Find a real root of the equation

x3 + x2 =1 =0 by using iteration method

correct to three places of decimal.

(d) TS FNFIT ATR T I SMER -
| S 3941 397 | 6

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

| §[ / Or
MNSE, T @S AN 347 -

Solve by Gauss elimination method :
2x+y+z=10
3x+2y+3z=18
x+4y+9z=16

7. (a) E G353 viwe iy o 1

Define operator E.

(b) TR T R 391, T wq @y 1 7 2

Evaluate the following, where interval
difference is 1 :

(7
(x+1)
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(8) o

(c) o Seqonfl Seetm o! aAfeem 3 | 5

Deduce Newton’s backward interpolation
formula.

%1/ Or
TN NS 7 A PR T ORI
[l £ G) P T

Find f@ by using Lagrange’s
interpolation formula from the following
table :

x |1 213477
fo)l 2 [ 4 18|16 128

8. (a) RTT e T fBaoz 3 Farht affoem
¥4I S
Derive Simpson’s 3th rule for numerical
integration.
T/ Or

@Wﬂﬁ%ﬁ@ﬂﬁvﬁg . alipp—

1+x2
s =

2
. 1
Find _[ X dx by trapezoidal rule.
01 +x2

(b)%mmﬁmmmqmm
|

2
Write the general quadrature formula for
equidistant ordinates.
 dokk
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