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GROUP—A
( Matrices )

( Marks : 20)
1. (a} m—ﬁaﬁ—ﬁﬂ\wﬁml 1
Define nullity of a matrix.
(b) =T I A GO® Mo wF o1 ofrefaq
@16 9F 271 3

Prove that the rank of transpose of a

matrix is same as that of the original
matrix.



(c) OO STSfWor 2fbee SFES 49 IR @I
ey =41

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

(-2 -1 -3 -1]
1 2 3 -1
1 0 1 1

0 1 1 -1,

(@ S @ o AFICPRG] RI@ S Fzeq
ST fepe

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

N+ z=2
3X=Y+2z=-6
3x+y+z=-18

%231/ Or

RRISICESE
Solve :
3x+4y-z-6w=0
2x+3y+2z-3w=0
2x+y-14z-9w =0
x+3y+13z+3w =0



’(b} Oo Ao fSfNIER o)1 WfSem Fmem A
fefy 1 2

Find the characteristic polynomial of the
following square matrix :

1 -1 17
A={0 10 )
1 -1 1]

(€ @S @ AR 35 “Irofey O, e Sifsersse
]9 Bra 61 | 5

Show that every square.matrix satisfies
its own characteristic equation.

%</ Or

©Eq  ATSWIDN | SSTH o WF S
oo (ST f#1efT F9 : . 2+3=5
Determine the characteristic roots and

corresponding characteristic vectors of
the following matrix :
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GROUP—B
( Drdinary Differential Equations )
( Marks : 30)

3. (@) Mix, ydx+ N(x, ydy=0 AT FU
SRFAR AN FR STPIFRE 56 (o727 |

Write the necessary condition for the
equation M(x, y)dx+ Nx, y)dy=0 to be
an exact differential equation.

(by x2%+y=x3 AP SO o730 |

Write the integrating factor of the
equation

2y 53
dx

(¢ 51 o TR e o |

Define Wronskian of n functions.

(d) . R @I GO9S 4 3

Solve any one :

(i) fd—11+g=sinx2
dx x

(i) (x2 +3xy?)dx+(y> +3x%ydy =0



(e) R @I bR Sy 390 2

Solve any one :
() y=px+p-p°

4. (a) R @A PR AL P 3x2=6
Solve any two :

g LY,y 3

— 2 42 4+3y=2e
dx? dx

.. dy
-+ — =1 =cos2x
(1) r o Y

.. d’y ,dy
2 Z 4 Z44y=Xx
(1)) — 7%

2

(b) ~F @I GOR T T : 4

Solve any one :

2
i) x° %—u% +4y=x

2

2

(i) ngx—g——x%+y=210gx



(@) = (b)) W&AT (c)q TEI F4[
Answer either [(a) and (b)] or (c) :

(o M AT -TTGF SIS S[OF IS

de
dx2

dy
+P—>=+ =1
Qy

2
W@%+QIV=RIEEW@; (SC%

R, T 94 fer41 |
If the equation
d2y+de+Qy=R
dx? rdx
2
reduces/(to 2 +Q;V =R, by removing

the first<order derivative, then write
the value of R;.

(by HeN-TEN S AR Siediz e
SRNFIOCE! SN 9T

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

2
Ei__g_ztanxiig+5y=exsecx
dx

dx2



(c) 2T5% (% foReaa werd FANNFQEICH! FMYF F91

Apply the method of variation of
parameter to solve the following

equation :
dQ d _
(1 -x )—-——-—4 a4y (1+x2)y=x
dx?
d> d |
__23!_ P—Q+Qy=R FNFICONR (HoE T Ein
dx dx

IR T8 9 TS P, Q R (AR xT Fo |

Transform the equation

d2J dy
+P—2+0y=R
5 Z Yy

by changing the independent variable; where
P, Q and R are the functions of x.

g€/ Or
N %y 2dY L s
ﬂ-ﬁ y—-x, ?d;Z——X —d—x—+xy—x ﬂ\lﬂ"ﬁ \ﬂm

R0 S 2 T TR Tfepeqn |

If y=x is a particular solution of

2
a7y g—xzég+xy=x
dx

find its general solution.

S



GRrROUP—C

( Numerical Analysis )

( Marks : 30)

7. (af > @& Ry foe .

Write True or False :

IEICER eI R L T NI - e O Sl T | aC
TS SIS *) (R [0 |

In solving an equation' by Newton-
Raphson method, the derivative of the
function should not be zero.

(b) TaereH ~m&fS eyl IR TR FNFINEE 9ol
R O I e a4

Find a real root of the following equation
by bisection method correct to two
places-of decimal :

x10g10 x=1-2

w2</ Or

FresfaSm SR WL IW@ e T&fS
o1 47 |

Describe iteration method for solving an
algebraic equation.



(c) ﬁWWWWWﬂ\WaW

Tferegq 3q Aoy 391 |

Obtain a formula to compute the square

root of a number wusing Newton-
Raphson method.

(d) /AR SR oTmiocd T F4 :

Solve by Gauss elimination method :
x+4y-z=-5
X+y—-6z=-12
3x-y-z=4

24T /-Or

GRS SEIFI AT AR AT MR- (22T
e Fefa 14 -

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

(@) SRR RS e |

Define interpolation.

() TR BT (ST @AV =A-V.

With usual notations, show that

AV=A-V »



(c)

(@)

fISER SIS S Jah! Afem 7 |

Deduce Newton’s backward interpola- -

tion formula.

&</ Or

fwa = -
sin45°=0-7071, sin50°=0-7660,
sin55°=0-8192, sin60°= 0+8660

(S8 sin52°F 9 [ (@ 8w “=feorq
el 341 |

Given :
sin45°=0-7071; sin50°=0- 7660,
sin55°=0-8192,.sin60°=0- 8660

Find sin52° by using any method of
interpolation.

TS @I MR R Sahy

Rty 1 e GPTSRTS Saht fSem w91 | 3495

Find the general quadrature formula for
equidistant ordinates and deduce the
trapezoidal rule.

S2<1/ Or

fomofera % R e IR [ x2dx T T
ety 11

3 : ,
Find the value of J.z x2dx by Simpson’s

-l—rd rule.
3
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(b) JFNENER SR g el Il e S
o] f(x) Mefy w1
Find f(x by |using Lagrange’s

interpolauon formula from the following
table :

flx)
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