MATH 222  (Lectures 1,2,4)  Worksheet 4Solutions

Please inform your TA if you find any errors in the solutions.

1. Compute {16 — z2dz.

Solution:
J\/ﬂd:c = J ( 16 — 16 sin2(9)> 4 cos(0)do z = 4sin(0)
_ J Lcos(0)4/16(1 — sin(9))d dz — 4 cos(0)d
= 16Jc052(9)d9
— 16 J 1+C(2)s(29)d0
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= 8 arcsin(—) + 4sin(2arcsin(£)) +C

S

= 8 arcsin(—) + 8sin(arcsin(-)) cos(arcsin(%)) +C

z
4

/ 2
=38 arcsin(z) + 224 /1 — (Z) +C

2. Compute {tv/1 — t2dt.

8 &~

Solution:
-1 -1
Jt\/l—tht=2f\/Edu uw=1-1¢ - du = tdt
-1

3. Compute S\/%dx.



Solution:

3 8sin3(6)
————dr = | ———==—=2co0s(6)dl x = 2sin(0
J it - | e )
= 8Jsin3(9)d«9 dx = 2 cos(0)dh
=38 J(l — cos*(6)) sin(6)df u = cos(0)
= -8 J(l —u?)du du = —sin(0)df
= gug —8u+C
= §COSB(9) —8cos(f) + C

- %COSS (arcsin (:26)) ~ 8cos (arcsin (g)) +C
@) W@



4. Compute {e?®y/1 — e2*dz.

Solution:
M1 — e22dy = fugx/ 1 —wu?du u=e"
= fsin?’(O) 1 — sin?(f) cos(6)db u = sin(0)
= Jsin?’(ﬁ) cos?()db
= fsinQ(G) cos?(#) sin(8)d6
= f (1 — cos®(0)) cos*(0) sin(0)do v = cos(h)
=— j (1 — ’U2) v2dv
= fv4 —v%dv
_ Ll L
=0 =3 +C
L 5 L 3
= —cos’(f) — = cos’(0) + C
) 3
1 1
= cos® ( arcsin(e®)) — 3 cos®( arcsin(e®)) + C
1 5 1 3
— 1_ 2z 2 _ 1_ 2x 2
Luoeniolaoaiic
5. Compute § —f—dx.

Solution: First, notice that 22 — 2z + 1 = (x — 1)2. We can use partial fractions to
compute this integral:

T A B

@—12 -1 @=1p
x=Azx—-1)+B

Now, plugging in x = 1 gives that B = 1 and plugging in « = 0 (or anything) lets us
solve for A = 1. Alternatively, we can rewrite the previous line as

xr+0=Ax+ (B—A)

and equating coefficients of x and 1 to obtain that A = 1 and B — A = 0. We now



compute
T 1 1
————dr = | ——d —d
Jm2—2m+1$ fx—1x+f(:v—1)2x
1 1
:fdu+f2du v=xz—1 du=dx
U U
1
=Injul--+C
U

1
=ln|x—1|—71+C
T —

6. Compute Sé In(2t + 1)dt.

Solution:
1 1 t=1 1
ln2t—|—1dt=J In(u du u=2t+1 =du=dt
JO ( ) 2 Jico ;\(,_)J\T/—/ 2
F(u) G’(u)du
t=1 1
= u In(u) [)Z} —J u  —du
Y ~—— =
G(u) F(u) =0 Gu) ——



