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Instructions to the candidates:
1) All questions are compulsory.
2)  Assume suitable data, if necessary.
3)  Neat diagrams must be drawn wherever necessary.
4)  Figures to the right indicate full marks.
5) Use of electronic pocket calculator is allowed.

Q1) Write the correct option for the following :
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iv) The rank of a matrix A=|2 2 2]|is 12)
3 3 3
a) b) 2
c) 3 d 4
Y _ 14 -107 .
v) The characteristic equation of matrix A= 5 IS [2]
) AM-154425=0 b) A +134-36=0
) A=51+10=0 d AM-13A+36=0
02) Atlcmpl‘**ény two : =
wg; b-a
: b
a) Uimg Lagrangesmean value theorem, provc thzft ) <log ( A)< "
,-w..‘for 0 <a < b. Hence show that —{dn(/_) / [5]
b) " Use Taylor's theorem to expaﬁd,x+7r2+r—6 in powers of (x=3) [5]
= x4 ‘:c}‘ w] lx‘r\
P that e =1+ x+—por -4
c) rove that e’ 53 ‘24 + [5]
d) Find the Fourier series 10 rcprcscnt the function f{x) = 2 in the interval . & ."
—m <x<mand f(A-I-Qn)‘L ﬂx)»’ [5]
03) Solve any two : ﬂ"'_'“'. ‘H:QV
2 R o
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a) If u=2log (1—1’) 4‘3‘]03 (x+y) then prove that (-—+—6—J -

‘ o o) —@? Sy 1)

b) Ifx=u tan\(v) y= u sec(v), then prove that Ofbv)‘ ([a" __

’S‘ [5]
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Xy /5':{) r\c'bf

c) Ifu=cos™ 2, 2 | then prove tHgt ;~  \\"
Jxi+y? P at/ \Q\\“
d'u o'u o’ LV
20U 20U -

* Tty &7 =~ cot(u) (.C\iIDEE\:cz(u)——]) [5]
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d) Wu=7(Q2x -3y, 3y -4z, 4z -2x) then 1ind the value of [5]

| cu I rnf 1 cu

2 Ox 3 oy 40&

04) Solve any two :

If 5 . : , ' 0 (u,v,w)
a) AV =X+ wd =y, w4’ = z then find 6(x,y 2) . [S]
X--y X+y ) G
b) Examine u= 5" v= arc functionally dependent. If so, find the
Xy x L
rc]allon bctwecn them. ,42.:5." [5]

c) Find the percentage error in the area of an ellipse when an error of 2%
and 1% is madc in measuring its major & minor: ﬁXIS respectively. [5]

d) Dl'-(,uss the maxima and minima of the funcuonﬁr y) = x>+ v} = 3axy.
AlSO find the extreme values. Note. lhat a 1s nosmve constant. [5]

05) So]vc any two :

.-2)  Solve the qys!em of equallons X + y+2z=0,x+2y+3z=0,
w4 Byt 5

A=

b) Examine the fol]owmg system of vectors for linear dependence. If  ~
dcpcndcnl find rc]almn)belween them. X, = (1, 1, 3), X, = (1, 2, 4),

=102 L7 S 515
o -8 4 a W =
4 1 ?~
c) Find the values of a,'b; & ¢ when A:a 1 4 b|is orthogondl [5]
o 4 7 c], ¥
= N
d) Find the current l‘l, 1, & 1, in the circuit as shownyi 1n ‘the ﬁnure 5]
1 - , \1 _1 [...\V’\
" - I‘ ., c’.] &

E— T, , 16V a(:“\w _I.r-"f"
g‘:rh_,_A——\ g "
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(6) Attempt any (wo : - . e
a)  Find Eigen values for the matrix A and Eigen vector corresponding to

2 2 0]
largest cigenvalue A=[2 2 0 [5]
0 0 1

b) Verify Cayley - Hamilton theorem for matrix A and hence find A-!

2 1 1 _

A=10 1 0|~ - 5]
-

¢)  Find the modal matrix P which diagonalises A= \5 [5]

d) Reduce: the following quadratic form to the "sum ofthe squares form".
Find: the corresponding Linear transformation N

Q) = 3% + 5y + 32 — 2xy - 2yz + 21z ~ 5]
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