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1. Find the derivative of the following function

F (x) =

∫ b

x

1

1 + t2 + sin
2 t

dt

1

- KEY -

F(x) =-+ s!n+
at,

f(t) = 1 !s cont!nuous on Ib,c] for any CEIR
.

1 +t+s!nt

By F. T. C,

dF(x)= 1

d 1+x2+s!nx



2. Suppose that f is di!erentiable with derivative f →
(x) = (1 + x3

)
↑1/2

. Show that

that g = f↑1
satisfies g→→

(x) =
3
2g(x)

2
.

2

Let g =f. Then fog (x) = x for any.

By the cha!n rule,

+ ' (g(x)) .g'(x) = 1 = g(x) = x!g(x))
Subst!tute g(x) !nto f(x) = (1 +(3)12

g'(x) =
T

(1 +g()3)1
= ( +g(x)3)

Then

g"(x) = Sg(x).g'(x)
2(1 +g(x)3]

=
=g(x)



3. Show that f(x) =
ax+b
cx+d is one-to-one if ad → bc ↑= 0, and find f↑1

.

3

Assume f(x) = f(x2) · We must show xp =by

Then apth
= al+b

Cxy +d 672 +d

=> (axy +b)(cx+d) = (axz+b)(cxy +d)
=> as + adx + ba+ =a+adx+ baxy+

=> (ad - bc)xy = (ad -bc)x

=> x= !f ad-bcF0 .

Set y :
axtb and solve for :
Sx+d

y(cx+d) = ax+b = cxy +dy =ax+b

=> say -ax =
b -dy

=> x(cy -a) = b-dy

= x=
b -by

cy-c

So
, f
*
(x) = -dx +b .

CX +@



4. Prove that ∫ cb

ca
f(t)dt = c

∫ b

a
f(ct)dt

(Hint: If P = {t0, · · · , tn} and P →
= {ct0, · · · , ctn} of [a, b], then mi = inf{f(ct) :

ti↑1 ↓ t ↓ ti} = inf{f(t) : cti↑1 ↓ t ↓ cti}.)

4

Let P = Sto , te, ..., th] be a part!t!on of [a,b)
and let Pl = Ecto , !t, ...,Ctrl be a correspond!ng

part!t!on of [ca, (b) .
ch

The Lower R!emann sum for (flyc!s

< (f, d) = [m!A , Abst!-ct!e
= c(t! - t!-+)
= sAt

;

m!l= !nf(f(x) : Ct!pt!)
Let g (t) := f(ct)

b

The lower R!emann sum for c)fstt
"s

<)g , p) = c) "m!t! , m!c!ntfset) : t!pt!a

From the h!nt
, m! = m!

Subst!tute !nto the sum :

<(f, p!) =)hm! (cAt!)="m!St!=y,

cb b

=>Sf(x)dx
=c(flat



I. WAY

Let n=st. Then du : edt =

b ab ch

so
, c(f(ct)dt = <(f(u)du =Sfud

m



5. Find (f→1
)

↑
(0) if

i. f(x) =
∫ x

0 (1 + sin(sin t))dt

ii. f(x) =
∫ x

1 cos(cos t)dt

5

Note that

(f- '(x) = 1

f(f(x))

!) F!rst, let us f!nd No w!th f(x) = 0.

f(x) =(1
+ s!n (s!nt))dt = 0 = x = 0

=> f(0) = 0 .

Then If")'(0)=pos
where

, by F. T. C., f'() = 1 + s!n (s!nx)

So
, (f)'(0) =

1
= 1 .

1 +s!n(s!no)

!!) f(x) = cos(cosk)

=> (f]'(0) = 1

cos(coso) "Lost


