Review Handout for Derivatives and u-Substitution-Math 121
Compute the following derivatives. Do not worry about simplifications here.

1. y = sin®(2?) Y = 3sin?(2%) - cos(z?) - 32% = 922 sin?(2?) cos(2?)
2. y = cos*(3z) y' = 2cos(3x) - (—sin(3x)) - 3 = —6 cos(3z) sin(3z)
3. f(t) = t*sin’(2t)
f'(t) = t?[5sin®(2t) - cos(2t) - 2] + sin®(2t) - 2t = 10t sin®(2t) cos(2t) + 2t sin®(2t)

4. H(z) = <1_2>5 H’(x):5(1—%)4.(4m_3)* 20(1 2>4
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5. f(x)=Va3+8  fl(z)= 1(a;?’ +8)7%3 . 322 = _
‘ 3 (% + 8)2/3
t3 + tan (1)
e
RS [39 +sec? (1) (- %2)} - (t3 +tan (%)) - (2t)
gt) = 1+ )
t4+3t2 — (1 +t72) sec? (%) — 2t tan (%)
- (1+12)2
) = gy )= Sk () =
2z +1)?
8. r(z)= Grr1)
by Br+1)t32z+1)?(2) — (204 1) - 4(3z + 1)3 - (3)
rie) = (3x +1)8
62z +1)? Bz +1)*[(Bz+1) —2(2z + 1)]  6(2z + 1)?[3z + 1 — 4 — 2]
B (3z+1)8 B (3z +1)°
62z + 1)~z —1)  —6(z+1)(2x+ 1)
Bz +1)> B (3z +1)°
1+2z\*
9. 8(w) = <1—|—3x>
, 1+22\3 (14+3z)-2—(1+2x)-3
S(x):4(1+3x) [ (1+ 3x)2
4(1+2z)3 - 2462 —3 —62] —4(1+2z)3

(14 3z)° (14 3w)
10. g(x) = cos(3x) sin(4x)

g (x) = cos(3z) cos(4x) - 4 + sin(4x) ( — sin(3z)) - (3) = 4 cos(3xz) cos(4x) — 3sin(3x) sin(4x)
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_ cos(3x)

W 9(@) = S
() = sin(4x)( — sin(3:):).- ?;) — cos(3z) cos(4x) -4 —3sin(3) sin(4;)2— 4 cos(3x) cos(4x)
sin?(4z) sin®(4z)
12,y = ((22 + 32)* +2) 7
y = —% (22 + 32)* + 2] "7 [4(2® + 32)3 (22 + 3) + 1]
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Compute the following integrals.

™ i 1 1
9 9 sin(3 1 [21 1 2
1. /9 tan(3z) dor = /9 sin(3z) dx = —/2 —du = —=lIn|ul
s = cos(3x) 3J8u 3 V3
2

1 i 1 1 1 1 Inv3

u = cos(3x) . — . ~_ 73

= h173 Here du = —sin(3z)(3) dz |and r= 175? = U= Cos (g) = Cos (g) -2
6 f%du = sin(3z) dx T=79 T uU=Cos (?) =¢ S(g) )
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2/83 d 3/41d 3/4—%d 67/
. xr = E— u = u u = u
e xVinz 1 \/ﬁ 1

Here u =Inz and r=e = u=Ine=1
du =21 dzx r=¢t = u=lnet=14

4:6(ﬂ—ﬁ)=6(2—1):@
1

3. /er'H”H dr = /exzeh”’é dr = e/ace”2 dr = ;/e“ du = %e“ +C = (g) e’ +C

ez’ +1 u =
or — +C Here du =2z dz
2 Ly =zd
5 du = dx

n3 2 10
1 1 1
4./ ede:/ — du = = In |u|
0 1+e$ 2 2 u 2

9 2

10
1
= — [ In]u]
9 2

10) — Lm0y~ m2)

1 10 Inb5
=—|In =|—
2 2 2
_ 2
. _1§ex r=0 = u=1+e"=1+1=2
Here| du = 2e“*dx |and _ -1 2In3 _ 1n(32)_1 n(9) _ 1 -1
%du — o2y r=h3 —u=1+e =1l+4e =1l+e =1+9=10
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5 cosx 1=t 1 1 1 3
T . M 2 gy Ly o1 I3
/0 (1+6sina)? 6/u1 vME T | T T T T

u =1+46sinx
du = 6coszdr r=0 = u=1
Here and )
ldu — cos zda .%‘:% :>u:1+651n(%):1+6(%>:4
6
8 L 1 3 1 or 1/ 1
6. [T SIH(QI‘) dr = 2/u:7r sinu du = —icosu . = —50083 +COS§ — _5 _5
4 2 5
u =2
Here 1du =2dr | 4ng ii% zz gl
§du =dx 3 3
T T u=3 ; 1
7 /sin (—)cos(—) d:czﬁ/ w? du =23 ==
0 6 6 u=0 0
U —sin(%) — —
Here| du = 1icos (i) dx |and r=0 :>u_(3
6 6 r=1 —u==2
6du = cos (%) dx 2

z 1 u=1 1 4
8. /8 tan®(2z) sec?(2x) dx = / W du= -2
0 2/, 24

u = tan(2x)
Here| du = 2sec?(2z)dz |and
sdu = sec?(2z)dx

2 2 2
9. /\/Ecos(:c\/i) dr = 3/cosu du = gsinu+0 = gsin(x%) +C
3
u = xI2
Here du = %J;%dx
2du = \/zdz
1 . /1 . 1
10. asin| o dt = — [ sinu du = cosu+ C =|cos§ + C
w =1
Here du = —t%dt
—du = t%dt




11. /x(:z: + 1) da = /(u — Du* du

(x+1

)16

(z+ 1)1

16

15

+C

Here

[

1

1

o u14 du = 7,“16 _ 7u15 +C

16

15

U
du

=zrz+1l=z=u—1

=dx

Sometimes called an inverted substitution.

12. /7cos(5a;) — 5sin(7x) dx = ;/cosu du — ?/sinw dw = gsinu + gcosw +C =
7. 5
5 sin(bz) + - cos(7z) + C
u =5 w =Tz
Here du = 5dx |and dw = Tdx
%du =dx %dw =dx
1 1/2 3 1 s 1 9\ 3
13. [ /2 — 322 dx:—é \/Edw:—é 3 ) w? +C=—w2+C= —5(2—330 )2 +C
w =2 — 32
Here dw = —6xdx
f%dw = xdx
- 1 1 1
€ = u u o -1
14. /7562 d:r:7/e du:?e +C = ?e s +C
1
u =z
Here du —x%da:
e 1 1
15. de = | = du= —u~! S C
/(ex—l)Q x 3 du u - +C w1
u —=ef—1
Here du = e*dx
3e™ 3 1 3 ) 6 6
16. —d — | —=dw=—=uw2+C=—= C=|—=V1—-e™+(C
— 3 v w 7( Jw? + 7\/5—1— 7\/ e’ +
w =1—¢€™
Here dw = —Te™dx
—%dw = ™dx

Caution: For u-substitution definite integrals, I will be changing my limits of integration (like
your book does). If you choose not to change your limits of integration, then you must mark your
original limits carefully. Please do not mix and match the two variables. See me with questions...
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