Handout #1 Domain of Elementary Functions:

2. f=Vul=|u>0 (k=123,.)

3.1 f=logyu| = |u>0 v>0 v#1

4;f:MML:¢u#g+kw(k:QiLiZ”J

S.lf =cotu|=lu#kr (k=0,+1,42,...)

6.|f =arcsinu| = |—1 < u<1)

7. f =arccosu| = |—1 <u<1)

8.1 f=u"=u>0 v # constant or v = irrational constant

Important fact: All elementary functions are continuous in their domains except at the isolated points.



Handout #2 Fundamental Formulas for Integration:
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/ du = lna (a>0,a #1)
sinu u'dx = /sinu du = —cosu + C

cosu udr = /cosu du =sinu + C
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’da:/ du = tanu + C
cos? cos? u

7./ ud:z:—/ u=—cotu-+C
sin®u sin’ u

uw'dx 1 1 U
8. = = —arctan — +C’1 ——arccot —+CY
u? + a? u2 + a2 a a a a
u'dx du 1 U —
9. / = / = —In| | +C
u? — a? w—a2 2 'udta

u'dzx U
10. | ———= | ——==hnlu+Vutta?|+C
/\/u2j:a2 /\/u2j:a2 | |
11/ uw'dx / du _u+0 u+0
| —— = | ——— = arcsin — — — arccos —
JaiZ — 2 JaiZ — 2 a1 a2
1 |z
12. —arcsec — + C
/u\/u2—a2 /ux/uQ—a2 a a

13. /lnu du = uln|u| — v



Handout #3 Some basic Formulas, definitions and equations:
Basic trigonometric equations:

sinz=a (-1<a< 1)‘@’:1:: (=)™ arcsina + nw (TL:O,:I:L:I:Q,...)‘

sinz =0 @’x:mr (nzO,:l:l,:i:Q,...)‘
@z:ngka (k=0,41,42,...)

[sine = —1]e | = = +2kn (k=0,%1,2,...)

cosT =a (—1§a§1)‘®’x:iarccosa+2k7r (k:O,:i:l,:I:2,...)‘
@ xz%—!—mr (n=0,£1,%2,...)

@’x:2k7r (kzo,il,iz...)‘
[cosz=—1]e|z=(@k+Dr (k=0,%+1,42,. )]
[tans = a] | = arctana + kr (k= 0,41, +2,...)]
[cotz = a |z =arccota+kr (k=0,+1,42,...)|

Definitions of inverse trigonometric functions:

’arcsina:b (—1§a§1)‘<:> asinb and —ggbgg
’arccosa:b (flgagl)‘@’acosb and 0§b§7r‘
[arctana = 0] — tand and — L <52
arccota = b @’a:cotb and ogbgw\
Some formulas:
1 ,
va? =la| e?nb — pa logbazln—z 620:c050+isin9‘
n
0 —i0 0 —if 0 -0 )
0039:% siHG:i coshﬁz% sinhﬂz%

21
\/Ai\/Ez\/A“LV;lQ_Bi\/A”;LB ((AQ—B)>O>

llogz:ln\zH—iG, Gzargz‘




Handout #4 Derivatives:

_ B —
L )= i LG @) )~ fo
imr 2 — X h—0 h
2.0 =0 15 (U)’_u’v—v’u
3.2 =1 I
c\" —cn ,
4. (u") = nu" 16. (@) =
u’ u\ _— pu,,!
5 ’_ 17. (") = e"u
(Vu) NG | |
18. (a") = a"(Ina)u
6. (sinwu) = (cosu)u’
19. (Inw) = Ly
7. (cosu) = (—sinu)u (nw) = u
I 2 / 1
8. (tanu)" = (sec” u)u 20. (log, u) = 1 o
9. (cotu) = (— csc® u)u’ U nal
: o /
10. (’LL + U)/ = ’LL/ + ’U/ 21. (arcsm u) - mu
11. (wv) = v'v 4+ v'u 2. | y -1
. (arccosu)’ = ——=wu
12. (cu)" = cu’ VvV1—u?
/ 1
13, (%)I _ % 23. (arctanu)’ = T u2u,
c\' —c , -1
14. (a) = ﬁu’ 24. (arccotu)’ = L




Handout #°5.1 Trigonometric identities:
: L. 1.
sin awcos § = 5 sin(a — 3) + 5 sin(a + f3)
1 1
cos acos f = 5 cos(a — f3) + 3 cos(a + )

sinasin 8 = %cos(a - ) — 1COS(Oé + )

2
9 1+ cos2c 9 1 — cos2a
cos“a = —— sin“o = ——
2 2
sin(a + 3) = sinacos § £ cos asin 3
cos(a+ ) = cosacos f + sinasin 3
sin 2a = 2 sin « cos (3 cos 2a = cos® a — sin? o
2t
tan(a + ) = tan o & tan tan2a:—an(§
1 Ftanatan 1 —tan® «
+
sin v = sin § = 2sin atp cos aFp
2 2
cos a + cos 3 = 2 cos atp cos a—p
2 2
fa+BY . (B-a
cosa — cos f = 2sin sin
2 2
How to exit trigonometry:
2 11—y 2d
tangzyésinx:—y, cosxT = y, dr = Y
2 1492 1+y? 1+
1 2 d
tanz =y = cos’r = ——, sinzx:y—, sinxcosx:L, dr = i
1_|_y2 1+y2 1+y2 1+y2



Handout #5.2

Trigonometric chart

—5—=0|=3+0| -0 | 40| 5 | 5| 3 |53-0[5+0|7—=0]7+0
sin | -1 1040 5K ¥ 1 | 40 | -0
V3 1 1
COS -0 —JFO 1 1 5 75 5 —JFO -0 —1 —1
tan | oo —00 -0 +0 \/% 1 | V3] 400 | = -0 +0
cot | 40 0 | —oo| 400 |V3]| 1 % +0 0 | —oo | 400
Unit circle
r
y axis
.-r"fﬂf-;____ T = -x""m.___
240 | 2-0 \
+ i /\x
i)
../ II I \
|II /( |II
| o 51n
1| 7-0 / —0?1 X axis
Iul 7+0 cos @ —Clll
I vV
\ ;,-
\ " —
ooy | wfep T
2 2 y=singo
~ -




Handout #6 Power series for

elementary functions:

—1l<az<l

xe(—00, +00)

n=0
~ . p2n—1
sinw = ) (=1)" (2n — 1) ve(=00, +00)
n=1
> r2n
cos T = Z(—l)”em' re(—00, +00)
n=0

— —1<x<1
n
n=1
& 2+l
t = —-1)" —1<x<1
arctan nz_%( )2n—|—1 <z<
= (a o o
1+ 2)" = n —1, —a,...,
3 o) ()

n n!

(a) ala—1)(@—2)...(a—(n—1))

, —l<z<1 (a#integer)

o

o (2n — )11 gl
arcsinz = Z 2nl oy

n=0

—1<x<1

.(2n), 1M=1, 2M=2 ol=1,



Handout #7

Limits involving oo, etc.

Indeterminate cases:

+0 +oo
— — + +0 —
0 Fo0 (300)(£0) ot ee
1:|:oo (—f-O)iO (—f-OO)iO
Other limits involving co (examples):
, 1\ . sinx
lim (1 + —> =e lim =1 In(+0) = —o0 In(+o00) = +00
u—=+00 u x—0

arctan(+o0) = g—O

+00 — 7 = +00

cos 00, sin 0o, tan 0o, andcot oo do not exist.

arctan(—oo) = —ngO

— 00+ 7=—00
_—7 = +00
—0
(—00)® = —00
(3)™*° =40
tan (g-O) = 400
cot(r—0) = —o0

V+0oo = +00

(0.5)7 = 40

tan (g—i-O) = —0

cot(—0) = —o0

arccot(+00) = 40 arccot(—oo) = 7—0

(00)? = +00

400

—o

V/ —00 = —00
(0.7)7%° = 400

tan(—g—i-()) = —0

cot(m+0) = 400
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