(4)
11. (a) Prove that j;% logtan xdx=0

(b) J-l logx dx %logz 515

T

12. (a) Show that T(;%Llj _ \/2; I'2n+1)
2) 27T (n+1)

(b) Show that
B(m,n) = B(m~+1,n)+p(mn+1) 5+5
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Answer any fen questions.

1. (a) Findy_wheny = sin ax
(b) If y = " cos bx, find y . 4+6

2. (a) State and prove Leibritz’s theorem.

() If y=e*3" % show that
(1-x?)y_,, —(n+D)xy , —(n*+a’)y =0. 5+5

3. (a) State Rolle’s theorem. Give its geometrical
interpretation with appropriate figure.

(b) If f(h)= f(0)+hf'(0) +h2—2, 7©6n),0<0<1,

1
find O, when h=7 and f(x) “Tix 5+5

(Turn over)



(2)

(a) Verify Rolle’s theorem for the function f(x) = |x |
in the interval [—1,1].

(b) Expand sin’x in the neighbourhood of x=0
to three terms plus remainder in Lagrange’s
form. 5+5

(a) Show that sin’*x cos x is a maximum when x = 4 -

Also find maximum value.

(b) Find minimum and maximum values of x>+ 3x°y —
15x>—15y*+ 72x. 5+5

Evaluate

(a) lim (tanxj%fz

x—0 X

) Y—e*=2log(l+x)
lim €€ g
(b) ) xsinx

5+5

(a) If u = f(r), where x>+ y>+ 12, prove that

2

2 /
oOu 0Ou /] r
ox~ Oy r

(3)

(b) If u = log(x>+y>+ z°— 3xyz), then show that

8u+8u+8u_ 3 sis
= - +
o’ 8y2 oz’ (x+y+z)3

8. (a) State and prove Euler’s theorem for homogeneous
equation for two variables.

2.2
(b) If u=e™ ) show that

X—+y— =2ulogu 545

9. (a) Prove that

.[1 x8 dx _57
0 1-x2 32
li L n+r
(b) »5% ; 2 5+5
h_dx 1
10. (a) Prove that |, Irsa = log2
J- dx
(b) Evaluate 2 cos? x + b2 sin? x 5+5
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