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| Note: Q.1 is compulsory. Attempt one question from each unit. |

Q1 ig)/fieﬁne an orthogonal matrix. Give an example.
3 2y+ 0, =7
\)b')@lve the matrix equation (JH & x) :[ Jfor X, vy, zand a.

z—1 4a-6 300
I
)pké.valuate G {H}
x——07{ x

(d) eand bare two non zero vectors such that laHB\ Let ;=E+23

and Ez Sa—4b. If ‘_r;;j =0, determine the angle between the vectors
aand b.

(€) Show that the function f(x)= x| is derivable at x=0.
1 | SR

Nxt +ad’

(g) Find the points of inflexion of the curve (02 +x’ )y =a'x.

_)Q/H L logi,lierz +a’ I, prove that % =

(h) Using the substitution Jx =tand the definition /’a'r):je”x“"]dx of

]

" |
: B 3 :
Gamma function of n, show that Jx“e =1
0

2
Mectors a and b such that 12:71»3):[5—3}, show that a and

b are perpendicular to each other.

(j) Prove that x <sin™' x whenever O<x<1. % (10x2.5=25)
UNIT-I '
1 -2 4
; Q2 (a) Express the matrix 4=|-2 5 3|as a sum of a symmetric and a
-1 6 3
skew-symmetric matrix. (6..5)
g 1
(b)If 4 :[ : OJ , find the real numbers a and pB such that
(ad, + pA)’ = Awhere I denotes the identify matrix of order 2. . (6)
i el
Q3 _1a) Find the characteristic equation of the matrix 4=|2 1 -2/|. Using
JFy
Cayley-Hamilton Theorem, find A-l. (6)

Bt 1
Wn the matrix 4=|1 2 3|, find adj(A), A-! and then solve the
1 49
P.T.O.
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system of linear equations x+y+z=3, x+2y+3z=4, x+49+92=6. (6.5)

UNIT-II

1
li x
meatxino ¥ =0. (6)
¢ I+e*

e e

i eg
/LBT’Q’ that the function f defined on R as J(x)= i 2l
. e S

=0if x=0
is continuous from the right at x=0 and has a discontinuity of the
first kind from the left at x=0. (6.5)

Q5 (a) State Intermediate Value Theorem. Show by means of an example,
that if a function f:[a,b] >R is not continuous on [a,b], then the

conclusion of the Intermediate Value Theorem may not hold. (6.5)
xi \x‘ . e
(b) Discuss the continuity of the function f(x)= |xi if 0 at x=0. (6)
if 2=
UNIT-III
Q6 (a) Given y=x" +(sinx)*"*, find gy— ; (6.5)
2
; d’y 1
(b) If x =a(@-sinb), y = a(l-cosf), show that =— ; (6)

dx’ (1-cos8)’
Q7 (a) ermine the values of i and q for which
lim (x(l + pcosx)—gsinx
0

3

]exists and equals 1. (6.5)

X

/fﬁé:d the asymptotes of the curve  2y3-2x2y-4xy2+4x3-
14xy+6y2+4x2+6y+1=0. : (6)

UNIT-IV
Q8 (a) (i Show that =log 3. (3)
r(1+Jc)wﬂ+:c+x
/2
(ii) Prove that flogu(sin X)dx = -%loge 2 (3.5)
0

nl4

(DI = jtan" xdx , prove that I, +1,,, =l. Deduce the value of Is. (6)
n
0
.S

Q9 (a) Prove Legendre’s Duplication Formula: +r /am) &3 Fn) ](—r’n - %)
where 161) = Ee"‘x""dx denotes the Gamma function of n. (6.5)

_/WA 3 - e g 6 +3j+k . Determine AB.(ACxAD). (6)
C= 51+7j+3k e 2:+2}+6k
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