DERIVATIVES AND INTEGRALS

Basic Differentiation Rules

d
2. E[u:tv]=u’:l:v'

d|u vu' — uy’
4. dx[v] B v2

6. %[u"] = nunlu’

8. %Huﬂ = |—:~i-(u’), u#0

10. -q—[e“] = e“u’
dx

12. i[cos u] = —(sin u)u’
dx

14, Llcotu] = — (esc? up’
dx

!

16. %[csc u] = —(cscu cot u)u

18 i[aTOCOS ul = U
" dx V1 —u?
d —u’
20. dx[arccot u] = m
d —u’
22, dx[arccsc u) = PNCES

Basic Integration Formulas

1. E[cu] =cu’
3. i[uv] =uw' + vu’
dx
d
5. z[c} =0
7. S0 =1
9. Sfinu) =~
11. i[sin u] = (cos u)u’
dx
13. ~d—[lan u] = (sec? u)u’
dx
15. i[sec u] = (sec u tan u)u’
dx
d . u’
17. Ex-[arcsm u) = T
d u’
19. E[arctan u] = T+ 0
u’
21. a[arcsec u] = mﬁ
1. ka(u) du = kff(u) du
3. f du=u+C .
5. fdu Infu| + C
u
7. jsmudu = —cosu + C
9. jtanudu = —In|cos u| + C
11. J‘secudu In|secu + tanu| + C
13. fseczudu =tanu + C
15. Jsecutanudu =secu +C
17. fm arcsm—+ C
1 lul
19. f m arcsec P +C

2. j [f(w) + g(w)] du = f fu) du + f g(u) du

n+1

4 |urdu="=

n+1+C’ n#+ —1

6. J-e"du=e“+c

8. fcosudu=sinu+c

10. fcotudu = In[sinu| + C

12. fcscudu = —In|cscu + cotu| + C

14. |csc?udu = —cotu + C

du

18.
a? + u?

16. Jcscucotudu— —cscu + C

= —arctan; +C




Integration Tables

rms Involving u"
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+ C

— 2a ln|a + bu|) + C

6. J ‘ du = L[_@Qﬂ — bu) + a*Infa + bu|

(a + bu)? b? a + bu
u? 1 2a a’
W == —f - ——— +la+ +
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ur L[ — 1 n 2a B
(a + bu)” ¥ (n—3Na + bu) 3 (n—2)a+ bu)""?

u
a+ bu

1 1
| = du =1
0 Ju(a%—bu} " an
1 1 1 1 )
| ———du == + —1In|- +C
Ju(a+bu}zd“ a(a+bu al ¢

a + bul,
| {1 b
| S5 —=du= |+~
Juz(a + bu) du a(u a In

u
a + bu

')+c

S A S
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u
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]+c
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a-

(n — a + bu) !
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Forms Involving a + bu + ci?, b*> # 4ac

2eu + b

2 2
] ﬁ arctanﬁ + C, b* < dac

14 JT’: | deu + b — /B — dac ;
\xmnku—%b%-m +C, b*>dac

u 1/ N 1
) —E—du== +butaut| —b|———m—
15 ja + bu + cu® du 2(.“(m|a bu + cw| = b J- a + bu + cu® du)

Forms Involving V'a + bu

2 )
16. | u"Va + budu = 7{1{”({1 + bu)*? = na | w'Va + bu du]
b(2n + 3)
Ja + bu —
l bu \/_ +C, a>10
1 a + bu
17. ﬁdu — 5 T
ua u 2 a + bu
arc + T
\/__adruan . C, a <0
1 —1 [Ja+bu (2n—3)b I }
. du = — + ———————du |, 1
18 ju”qa Yo" aln — 1| w! 2 W' 'Va + bu uln#
a +
19. |~ =2a + bu + a
j ! JJ uva-+ bu
/a T bur -1 (a + bu)*? (2.'3 -5k | Va+ bu
20, | Y¥——du = : - = , # 1
ﬂ{” _ ]J " u"
u —2(2a — bu)
| == a b+ C

2 J Jatbu 3p? b

u" 2 i—l
. —_— —_— " + —
2 j va + bu du (2n + 1)b (u Va+ bu m:[ Ja + bu

Forms Involving a®> + #*, a > 0

1
23. Jﬁdﬂ = lzm:tanE + C
as + u- a a

24.J. ,] S du —J‘%duZLlnu_a
- = a- a- — u- 2a

u+a
I 1 u |
5. | — — M -3 —————dul, n# 1
j(az + u?)" du 2a*(n — 1) [(a* + )1 (2n )J‘ (a® £ u?)"! u] "

Forms Involving </u®> + a*, a > 0

26. J Vil £ @’ du = %(uquz +a® + @ nju + Vi £ a2|] +C

> ol l 2 >

27. Ju- Ju t atdu = g[u(Zu“ +a?)Jut + @’ — a*Infu + Ju + azﬂ +C
‘2 + a2 + Jur + a2

28. J%duZ \/ug-l-az—aln% +C
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YW TE =Sk - @ - aarcs‘.ec'—f:—| +C
Wy S oy poree:
iL-'__a'dH_'—'_u';g_+lan+ .-"“'l__|_a21+c

u- u

- 1 )
. | ——=—=du=Infu+ Jitxal +C
u-*a

]
a+ Ju t+a
arT vyt Tl +C

r 2
-—'—"h du = —%(u\/m T+ a’Infu + m]) + C
1 Jurta
NI
1 +u

. = ———
" 5
J W = a*)3? a2t £ a’

s Involving ~'a*> — u’. a > 0
i
i 1 N .
3. | Ja? —urdu = 5(” a’ — u* + a® arcsin 3) +C

E l )
38, Juz\faz — wdu= g{u(Zuz — S -+ at arcsm%—’ +C

. I
Jat —u? " a+ Jad —
.J—-—-—du= JE—w-ahl———|+C

u
N -Ja* —u? o
| Y gy = ———— —aresin— + C
u? " a

r l ] u
———— du = arcsin — + C
Jam T U a
[E—— du *11a+ @
:——-n.—————-—
) ua> = a u
_.“_2-— _1 f 2 3 2 eain & C
-J mdu—E —uat —uw +a arc.sma +
[ 1 _ 2= 2
—~e Tl ic
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el
w2 a® — a’u

+ C

[ 1 B 7
(@ - 2P du = EJE — i +C




B R T e lll\"\}l\'lllE Sl B U LS

=
=

sinudu = —cosu + C

47. | cosudu = sinu + C

=
=

- 1 .
sin®udu = S(u — sinucosu) + C

5 | .
49, Jcovudu = 5 (u + sin u cos u) + C
. sin"“'ucosu n—1 s
50. | sin"udy = — + sin < u du
n n
cos" 'usinu n— 1 N
51. jcos” udu = + cos” ?udu
n n
52. fusin udw =sinu —ucosu + C
53. J.acosudu =cosu +usinu + C
54, J‘u" sinudu = —u'"cosu + nf u" 'cos u du
55. ju” cos udu = u"sinu — nj u" Vsin u du
1 _
56 | —————du=tanu Fsecu + C
1 £ sinu
1
57. ——du = —cotu + cscu + C
1 + cosu
1
58. | =—————du=lInftanu| + C
sin u cos u

Forms Involving tan u, cot u, sec u, csc u

59. | tanudu = —In|cosu| + C

cotu du = In[sinu| + C

61. | secudu = In|secu + tanu| + C

62. cscudu = In

CSC U —cotu| +C

=
=
—_— — — —



-

63. | tanudu=—u +tanu +C

-

64. | cotudu=—u—cotu+C

Il

-

65. | sec?udu =tanu + C

.
66. | csc?udu = —cotu +C

o

tan” " 'u
67. Jtan”udu =— J’tan"‘zudu, n+1

n—

~ot" -1
68. [cot”udu: - - J(cot"‘zu]du, n# 1

n—1
i sec" 2utanu  n — 2 .
6. | secrudu=—""—"""T "7 sec” 2udu, n#F 1
) n—1 n—1
" ]
e t -2
70. | csc*udu = _gsel Tucolit 2] ese" 2udu, n# 1
J n—1 n—1
71. ” - l(u + In|cos u £ sin ul) + €
| + tan u 2

1 1
| —————du = Z{uF Injsi + cos +
72 [ T2 cotw du 2(u T In|sin u = cos ul) + C

1
13. J———-—d;:=a+mtu1mca+€
1 + secu

Il

1

%, | ———du=u—tanu £ secu + C
I + cscu

Forms Involving Inverse Trigonometric Functions

-
75. | arcsinu du = warcsinu + V1 = w4+ C

o

76. Jmccosuduzumccosu— J1—uw+C

77. | arctan u du = warctan u — InJ1+u +C

~

78. | arccot u du = warccotu + InJ1 +u +C

~

79. | arcsec u du = uarcsec u — ln\u + Jur — ll +C

80. | arccsc u du = warcescu + ln\u + Ju - l‘ +C




Forms Involving e

81. fe“du ="+ C
wet du = (u — 1)e* + C

83. |uw'edu = w'e" — n j " e du

e(“l‘ .
e sin bu du = ———(a sin bu — b cos bu) + (

85. at + b?

e

e cos bu du = ——(a cos bu + b sin bu) + (

86. P

84. J-l_:edf—u—ln(l-ke")wLC

Forms Involving In u

87. | nudu=u(—1+1Inu) +C

88. Julnuda——(—l +2lnu) + C

n+ |

89, Ju' In u du n+

90. J(]n Wlde=ul[2=2Inu+ (Inu?l+C

91. j(ln H]” du = ”(]n H)" —n f (ll'l H)“ U du



TRIGONOMETRY

Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 6 < /2.

. h
® B sin 0= PP e = P
& 32 hyp opp
> : r% cos 0 = adj sec 0 = hyp
6 " hyp ~ adj
Adjacent i
tan 6 = EP—[,’ cot @ = adj
adj opp
Circular function definitions, where 0 is any angle.
y . y r
a3 sinf== csc=-
(x y) (= Vatey? r Y
X r
P NT - = = —
» Q cos 0 . sec 0 .
1 x
.x tan8=z cot6‘=£
x y
Reciprocal Identities
. 1 1 1
sinx = —— secx = tanx = ——
CSC X Ccos x cotx
1
CSCX = ——— COSX = —— cotx=*1—
sin x sec x tan x
Tangent and Cotangent Identities
sin x COS X
tanx = —— cotx = —;
Cos X sin x
Pythagorean Ildentities
sinx + cos?x =1
1 + tan?x = sec?x 1+ cot?x = csc?x
Cofunction ldentities
sin(lT - x) = cosXx ms(E - x) = sinx
2 2

T T
csc(E - x) = secx tan(i — x) = cotx
T m )
sec(E - x) = CcsCXx col(E - x) = tanx

Reduction Formulas
sin(—x) = —sinx  cos(—x) = cos x
csc(—x) = —cscx tan(—x) = —tanx

sec(—x) = secx cot(—x) = —cotx

Sum and Difference Formulas
sin(u + v) = sinu cos v + cos u sin v
cos(u £ v) = cosucosv F sinu sinv
tanu * tanv

tanlu + v) = ——
( ) 1 Ftanwutanv

Double-Angle Formulas

sin 2u = 2 sin u cos u

cos2u = cos?u — sin*u =2cos?u—1=1-2sin*u
2tan u

tan 2u = ————
1 — tan?u

Power-Reducing Formulas

. 5 1 — cos 2u

smTu=-————
2

2 1 + cos 2u

cos“u=—""
2

tan? g = L0824

1 + cos 2u

Sum-to-Product Formulas

sinu + sinv = 2 sin(u h v) cos(u — v)
2 2

sinu —sinv = 2 cos(u : v) sin(u — v)
2 2

cosu + cosv = 2cos(u ; v) cos(u ; v)

cosu —cosy = —2 sin(hI : v) sin(u — v)
2 2

Product-to-Sum Formulas

1

sinusinv = E[oos(u —v) — cos(u + v)]
1

COS U COS V = E[COS(H —v) + cos(u + v)]
1

sin u cos v = E[sin(u +v) + sin(u — v)]

1
cosusiny = E[sin(u + v) — sin(u — v)]



