AP CALCULUS
ADDITIONAL ANITDIFFERENTIATION PROBLEMS
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4. This is a VERY important problem. If you ever face a rational function in which the degree of the numerator is greater
than the degree of the denominator, reduce the complexity of the problem by dividing the denominator into the numerator.
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5. u=lnzx — duzldm
T

In2
/nxdx = /quu
x

1
§U3+C

1
= §1n3x+c



6. u=e*+1 —

/

dz

et +1

7. u=2x —

/ 3%% dx

1

3u

21n3+c

32:1:

2In3 +0C

. u=2z—-1 — du=2dx — %du:dx

/82171 dz

9. u=2a?

2
/:c5”” dx

10. =z — du=

5cscy/T dz

Jz

1
/8“ du

2
|u
—+4C
2In8 *
82w—1

2In8 +C

— du=2r dx —> %du:xdx

1

5 /5“du
5u
2Inb

+C
50

2Inb +C

1
—d
v

— 2du =

1
2z
10 / cscudu

10 In|cscu — cotu| + C

10 In|cscv/x — cot /x| + C



11. u=24+3 — du=dx

r=u—3 — r+l=u—-2 — (v+1)?=u?—4u+4

/\/x+3(x+l)2dx = /u1/2(u2—4u+4)du
= /<u5/2—4u3/2+4u1/2) du
_ 270 8 5 8 3p
= 7u 5u +3u +C
2 8 8
= ?(x+3)7/2—5(1‘—%—3)5/24-5(3:—&-3)3/2—1-0
2 37 8 35 8 3)3
_ AE@yT 8/@+3P 83
7 5 3
1
12 u=1—-222 — du= —4dxdr — fidu::cdx
9 9 1—u
From v = 1 — 2x° we have x° = 5
%z 1 1 1—u
v - _- 12" "
iz 4/“ ( 2 )d”
1/ —1/2 1/2
= ~3 (u —u )du
1 2 .
= 7@ |:2'LL1/2 — 3U3/2:| + C
1 1
= _Z 1—2.'1724—5\/(1—21'2)34-0

1
13. u=2% — du=322de — gdu:ﬁdaz

1
29024z = =
/Jf X 3

10

107
310

/10" du

31n1()+

+C

1
14, u=2*+2r — du= (42° +2) dv — §du:(2x3+1)dx

/5“?4*21’ (22° + 1) dz

1

5’[1.

2Inb +C

5ac4+2x

2Inb +C




15. /ln S dy

= /sinxdx

= —cosz+C

16. u =sinzx — du = cosz dx

/(3cosx)851“”dx = 3/8“du

17. u=2—-2 —
r=u-+2
5x
—dx
/\/fo

Su
= SR—kC

85111 T

- 31n8

+C

du = dzx

= 5/u_1/2(u+2)du

= 5/ (u1/2 + 2u_1/2) du

2
= 5 (3u3/2 + 4u1/2) +C

100/(z = 2)3
%Hom—uc

18. u=8z -1 — du=8dx — %du:dx

/eSI—l dx

I
|
o
s
_|_
Q

_ *689}71 +C

19. u=14+secx — du =secxtanz dr

/secxtanx\/lJrsecxdx = /ul/zdu

20. /eln CSCT qp

2
= §U3/2+C
2
= 3 (I1+secx)®+C

= /cscxdx

= In]|cscz —cotz|+C



