Math 100 — SOLUTIONS TO WORKSHEET 23
ANTIDERIVATIVES

1. WARMUP: INVERSE OPERATIONS

(1) (Multiplication)
(a) Calculate: 7 x 8 =
(b) Find (some) a,b such that ab = 15.
(2) (Trig functions)
(a) Calculate: sin
(b) Find all 0 such that sinf = 1.
Solution: 7 + 27Z or {% + 27rk}kEZ.
(3) Simple differentiation
(a) Find one f such that f'(x) = 1.
Solution: f(z) = z works.
(b) Find all such f.
Solution: where C is an arbitrary constant.
(c) Find the f such that f(7) = 3.

Solution: We need 74+ C =3 so C' = —4 and hence | f(z) =z — 4|

2. ANTIDIFFERENTIATION BY MASSAGING

(4) Find f such that f'(z) = 223.

Solution: We know the derivative of 2 is 423, so the derivative of | =z? | is 22 as desired.

(5) Find f such that f'(z) = —1.

T

Solution: We know the derivative of log|z| is 1, so the derivative of | —log [z] |is —1.

(6) Find all f such that f’(z) = cos 3z.
Solution: The derivative of sin x is cos x, so the derivative of sin 3z is 3 cos 3z and the derivative

1 . .
of 3 sin 3z | is cos 3x.

3. COMBINATIONS
(7) (Final, 2015) Find a function f(z) such that f'(x) =sinz + % and f(m) =0.

Solution: ~ We know (cosz) = —sinz. Also, (xl/g)/ = %ﬁ.The general antiderivative is
therefore

f(x)=—cosz+4yr +C.

To determine the constant we evaluate at m:
0=f(r)=—cosm+4/mn+C=1+4y/7+C.
We therefore have C = —1 — 4,/7 and

‘f(x)z—cosx+4\/§+1—4\/7?.‘
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(8) (Final, 2016) Find the general antiderivative of f(x) = ?*+3.
Solution: Write f(z) = e3e?®. Since the derivative of e® is e* the derivative of €?* is 2¢2* and

flz) = %ege% +C|

(9) Find f such that f/'(z) = 6zt 222

$2
. 4_ — . . . . .
Solution: We have Mz# = 622 — % — ;722 Since the derivative of z3 is 322, since the
derivative of log || is 1 and since the derivative of 1 is —-% we may use

2
f(z) =223 — 2log |z| + = .
x

(10) Find f such that f'(z) = 22'/% —272/3 and f(1000) = 5.
Solution: Since (aa4/3)/ = 42173 and (xl/g)/ = 1272/3 the general solutions is

f(x) :2'%3)4/3—3Z‘1/3+C.

To get the specific solution we solve using (1000)1/3 = 10:

3
5 = f(1000) = 5(1000)4/3 — 3(1000)3 4 ¢
3
= §104 —30+c
SO
¢ =35—15,000 = —14, 965
and

f(z) = ;x4/3 — 3z1/3 — 14,965

(11) Find f such that f”(z) =sinz + cosz, f(0) =0 and f/(0) = 1.
Solution: Since (f')' (z) = sinz +cosz, f/(x) = —cosz +sinz +c. Now f/(0) = -1+0+c=1
so c=2 and f'(z) = —cosx + sinx + 2. From this we get f(r) = —sinz — cosz + 2z + d for some
d. We also need f(0)=—-0—-1+0+d=0s0od=1and

‘f(z):—sinx—cosa:+2x+l.‘




