13.

14.

[6]

1 0 2
If A=|0 -1 1|, thenverifythat
0 1 0

i) A satisfiesof itsown characteristic equation.
i) HencefindA®and
i) FindalsoA™

iv) Find thematrix represented by

! [

2A% _3A% 1 2A% A% 4.

, show that for every integer

o r K
F O O

0
1
0

n>3 A"=A"24A2_| HencedetermineA.

Time: Threehours
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ENGINEERING ExaMINATION, 2017
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MATHEMATICS- | IN

Full Marks: 100

(50 marksfor each part )
Use aseparate Answer-Script for each part
( Notation/Symbols havetheir usua meanings)
PART - |
Answer any five questions.

If two vectors are parallel, then show that one of them
can be expressed asascalar multipleof the other.
Show that the three points - 2j+ 3k, 2i + 3j— 4k and
~7j+10k arecollinear.
Show, by vector method, that the straight linejoining the
mid pointsof any two sidesof atriangleisparalle tothe
third sideand haf of itslength. 3+3+4
Show that the necessary and sufficient condition for two
vectors a and p areperpendicularis a.-b=0.
Show that, if [a+b|=[a-b|, then a and p aremutually
perpendicular.

Prove, by vector method, that the parallel ogramson the
same base and between the same parallelsare aqual in
area. 3+3+4
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b)

b)

[2]

If & b,¢ are mutualy perpendicular vectors of equal
magnitude, then show that a+ b+ ¢ isequalyinclinedto

ab,c.

Giventwovectors a=3i —j and b= 2i + j— 3k, express
p intheform b, + b,, where b, isparalel to 3 and b, is
perpendicular to a. 5+5

If 0(t) and v(t) aretwo vector functions of the scalar
variablet, then show that

Hence show that

du _ du ~
u—=0-—, where u=|t.
dt dt

Show that if F=asinot+bcoswt, Where z.p are

constant vectorsand o isaconstant scalar, then

22 ﬂ
d_2r =—0’f and T dr
dt

_,
X
Il

|
e
i
%
ol

6+4

Find thedirectiona derivativeof f(x,y,z)=xy®+yz* a
the point (2, -1, 1) in the direction of the vector
iA+2]+2IA<.

b) If nbeapositiveinteger and A {

[5]

cosO sinod
. , th
—-sin® coso

<how that A" — cosnd sinnd
| —sinn® cosnd |’

1 11

11. a If A=|2 -1 0/, thenfindA?and show that A>— A,

1 00

b) Show that for the Skew-symmetric matrix

0 1 2
A=-1 0 3
-2 -3 0

(I-A) (1+A) isan orthogonal matrix.

12. @ Reducethefollowing matrix tothenormal formand find

itsrank

8
10

w N PO
O O W O
E NG NG
N N O DN

b) Findtheegenvauesof thematrix

6 -2 2
-2 3 -1
2 -1 3
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8. a
b)
9. a
b)
10. a)

[4]

PART - 11
Answer any five questions.

Provethat

-2a a+b a+c
b+a -2b b+c|=4(b+c)(c+a)(a+b)
c+a c+b -2c

Solve by Cramer’s rule of the system of equations

X+y+2=6
X+2y+3z=14
X-y+z=2

Provethat if A and B be an orthogonal matrices of the
sameorder then AB isorthogonal .

Solve by matrix method the system of equations

Xx+z=0
3X+4y+52=2
2X+3y+4z=1
a?+n ab ac
2 o
Showthat | & b°+2  bc |isdivisibleby?and
ac bc ¢+

find the other factors.

b)

b)

b)

[3]
If u=x2yz and v =xy -3z, thenfind
i) V(Vu-wv) i) V-(Vuxvv).
Defineasolenoidal vector. 3+5+2
If F =3xyi — y?] evaluate [f.df, whereCisthecurvein
c

thexy-plane y = 2x2 from (0, 0) to (1, 2).
Apply Green’s theorem to prove that the area enclosed

by aplanecurveis %I(x dy -y dx). Hencefind the area
C

of an dllipsawhose semi-magjor and semi-minor axesare

of lengthsaand b. 3+7

State the Stoke’s theorem.

Defineanirrotationa vector.

A fluidmotionisgivenby
V:(y+zﬁ+(z+xﬁ+(x+y)k

Isthis motion isirrotationa ? If so, find the velocity

potentia. 2+2+6
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