10.

Solutions to Exercises 10
by Mizanur Rahaman

. Note that [ ﬁ = sin'¢. So putting the upper limits and lower limits we get

. _1 . . _1 . .
sin” (sinx) —sin”'(—cosz) = v+ § —x = 7.

First of all observe that by FTC f'(x) = coscosz, and that this is never zero(why
not?). So f’ is either always positive or negative (why?). Hence f is one one, and

hence has inverse. Now (f~1)(0) = 77 1(0) Note that f~(0) = 1, and so we have

1
coscos1l”

Let us put g(u) = [, f(t)dt. Then the RHS becomes [ g(u)du. Now let us apply
Integration by part observmg that that g is diiferentiable and by FTC we have

g'(u) = f(u). Hence [ g(u)du = {ug(u) — [ug'(u)du}i. Now replace g'(u) = f(u)
and putting the limits we get the LHS.

= [ (fo (1+Sm > dt)dz)dy. By using FTC we have f'(z) = [ ([} \/Tnt) t
" —(* m =1
Agla‘ﬂf () = o mdt and f"(z) = (1+sina)
Cg(t) =1+ m \/ (t > 0) this will give the required conclusion.

Let @ = n+{x}, where n = [z] > 0. Then [ [t]*dt = 2z —2 gives us 0+ 1>+ -+ (n—
1)2 4+ n?{x} = 2n+ 2{z} — 2 which implies [% 2n] +{z}(n*—2)+2=0.
Verify that for n > 3, above eqn has no soln. For n = 2 above eqn reduces to {2} = 3.

For n =1 we have {x} = 0. For n = 0 there is no soln. Hence the soln is x = 1, 2.5.

. When z > 0t € (0,z) and hence |t| = t then the integrand is 4t2.So the integral is

% which is equal to the RHS when x > 0. Similarly consider the case when x < 0.

Differentiate the equation both side and from FTC you will get the expression for
f(z) = 22 + sin(2x) + 2xsin(2x) + sec(2x)tan(2z). now differentiating again and
putting the value r = 7 we get the values.

Expanding we get 2f( = a:2f g(t)dt — Qxf tg(t)dt + [ t*g(t)dt. now by FTC
we get 2f'(x) = x?g(x) + 2z [, g( dt—Qx g(z —2f0 tg(t dt+x g( ).this gives the
form of f'(x). also we get by FTC again that f”(z) = [ g(t)dt.so f"(1) = 2 by the
given value.



