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1. Find the derivative of the following function
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2. Suppose that f is differentiable with derivative f'(z) = (1 + 2*)7'/2. Show that
that g = f~' satisfies ¢"(z) = 3g(x)*.

Let j:fd‘ Then fog(x)=x for arzj x.

B} the cha/n rule ,
1
F(9(0)

Substitute j(x) into 7("(2:) = (71-13)-’/1:
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T hen
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3. Show that f(z) = ‘;;IS is one-to-one if ad — bc # 0, and find f~1.

Assume r(x,) = [(%,). We must show z,=x,.
7-heﬂ axy 7‘b = a:k’z +b
cx, to cX, +d

s (ax,76)(cx,#d) = (az,tb) (cx, +d)

> acxyx, + adx, + bex, +he = ac;,/xz-radxﬂ bex, +4d
> (ad-éc)x1 = (ad -be) x,

> X, =X, /f ad-bec#0-

Set j: axth and Solve 7Z’m’ X
cx+dd

Ylexrd) =ax+b o cxy tdy =axtb
> czy -ax = b"’lﬂ
> x(¢y-a) = b-dy

9 X = b'dy
C\y-a,
7[-1(1): -dx +b )
CxX +a

So
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4. Prove that

/c:bf(t)dt - c/abf(ct)dt

(Hint: If P = {to, -+ ,t,} and P" = {cto, -+ ,ct,} of [a,b], then m; = inf{f(ct) :
ti—l S t S tz} = 1nf{f(t) . Cti_l S t S Ctz})

Let P={z‘o,£,,...}tn} be a partition 0;[4/5]
and Let P'= {cf‘” ct,, ...)cé,,} be a corfes/aond/’ni
/oarz‘/’z‘/'o/? of [ca, cb].
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b
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From the b/'nf/ m.=m; .

Substitute into the sum:

n n
[([/ P') = Zml'(cdz‘,) = ch,'At‘/ = C[(j} P)
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ch b
> f{(x)dx =Cf7£(cé)df
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Let wu=ct. Then du =cdt =»

b cb cb
So, ¢ f;(cf)df = Cf;_‘(u}da = f;(u)du
c
a ca ca



5. Find (f71)'(0) if
i f(z)
f

ii. f(x)

Jo (1 + sin(sint))dt
Ji cos(cos t)dt

(
(
Note that

() (0 L
£'(57®)

i) First, let us find %, with [(%,)=0

)C(Zo) = f0(7'f Sin (.s/nf))alz‘ =0 > x,=0

s [(9)-0.
Then ) (o) —L—
(570 () = p ( ot
where) b} F.Tc, f’(x) = 1+sin (sinx)
S, (7)) = 1 -1
1t5in(s/no)

i) ['(x) = cos(cos X)
s (F0 () !

cos(cos 0) cos 1




