(4)

1
11. (a) Find jd—)z( if possible. What is the Cauchy value of
0 X

this integral.

(b) Find the entire length of the curve r=a Cos 20, within
6=0to0=m.

12. (a) Prove that the greatest rectangle inscribed in a given
circle is a square.

0

(b) Find the value of J-d_x2 , if possible.
0 1+ X

(Symbols have their usual meanings)
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Answer any ten questions.

All question carries equal marks.

a b C

1. (a) Prove by vector method — = — = — .
SinA SinB SinC

(b) If a and b are two vectors such that | &|=10, ‘5‘=1
and 3.b =6, find ‘5 x 6’ . Also find unit normal vector

to the plane of vectors a and b.

(b) Examine whether the vectors 2i + 3] +k , 3i+ 5] +4Kk ,

and i+2j+3k are coplaner or not ?

(Turn over)



(2)

(a) The components of a contravariant vector in (x')
coordinate system are 5 and 6. Find its components

in (X) coordinate system, if X' =3x"+4x?,
x2 =5x1-2x2.

(b) Prove that dx' is a contravariant vector and Sij is a
mixed tensor of type (1,1).

(a) Evaluate x? dxdydz .

Ot—0
OoOt—0
Oot—0

(b) Prove that B(m,n) = B(n,m) and also find F(%)

(a) Prove that F(n+1) =|n, for positive integer n.

1
(b) Evaluate jx“(1—x)7 dx.
0

Using Beta-Gamma functions.
(a) State Rolle’s theorem and verify it for the function
f(x) = x|, -1 <x<1.

. . : tanx
(b) Find Xl_l)n;z(Slnx) _

8. (a) If Cosu =

(3)

7. (a) Find the value of 6 in the Mean value theorem

f(a+h) =f(a) + hf/(a+6h), 0 <0 < 1 for the function
f(x) = ax?+ bx + c.

(b) Find Taylor series expansion for the function f(x) = e*
about x=0.

&, then prove that
Wy

x@+y%+100tu=0
OX oy 2

(b) If y=(x2=1)", then show that
(C=1)y ,,+2xy ., —n(n+1)y =0.

/2 yl2

9. (a) Evaluate | | Sin(x+y)dxdy
0 0

(b) If y=x2", where n is a positive integer, then show
thaty =2"{1.3.5....(2n—1)}x".

10. (a) Prove that [a+B @+7 7+6|=2(dB7).
(b) Given x+y=3; find the maximum and minimum

values of 9 + E.

Xy
(Turn over)



