Review
Fundamental Concepts and Techniques of Calculus

R 2: Summary: Trigonometry

Last updated: 040730

1. Trigonometric Functions: Geometric definitions:

(@) sina = 2P

hyp
__ adj
(b) cosa = Pyp A
(c) tana = %-3 P
) opp
(d) cotar = 5 =
(e) seca = %j) adj
oo — P
(f csca = opp

2. Basic Trigonometric Identities

(@) sin(—z) = —sinx
(b) cos(—x) = cosz

(c) sin(z + 27) = sinz
(d) cos(xz 4+ 27) = cosz
(e) tanx = Snz

cosx

(f) cotz = %

1

(9) secr =
1

(h) cscx = —
; 1

(i) cotw = ——

3. Pythagorean Identities
(@) cos?z +sin® =1
(b) 1 +tan?z =sec’x

(€) 14+ cot?xz =csc?zx
4. Addition formulae

(@) sin(z +y) = sinz cosy + siny cos x
(b) cos(x 4+ y) = coszcosy — sinxsiny
tanx + tany

C)t =
(€) tan(z +y) 1 —tanztany

5. Double-Angle Identities

(a) sin2x = 2sinx cosx

2 2

(b) cos2x = cos®x —sin“x
2tanx

C) tan2x = ————

© 1 —tan®z

6. Power ldentities

(@) sin’z = %(1 — cos 2:6)

(b) cos?x = %(1 + cos 295)

7. Products of Functions

(@) sinzsiny = % cos(z —y) — % cos(z + )

(b) sinxzcosy = %sm(m —y)+ % sin(x + y)
(z+y)

(C) cosxcosy = % cos(z —y) + % cos

8. Half-Angle Identities

— 1—coszx
€) sin g =4 —
. /1 +cosx
(b) cos3 ==+ —
(©) tan sinx 1—cosx
an £ = =
2 14coszx sin z

9. Phase Shift
(a) sin(g — :v) =cosx
(b) cos(g — ac) =sinz
(c) tan(E — ;v) =cotx

2

10. The Law of Sines:

sin a a
a =,
(@) sin8 b
sin o a
() — = -,
sin vy c
sinG b
(C) i =
sin y c

11. The Law of Cosines:

(@) a® = b? + ¢ — 2bccos o
(b) b? = a? + c® — 2accos 3
(©) & =a?+b>—2abcosy

12. Values at Special Angles




sinz | cosz | tanx | cotx
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13. Euler identities
(@) € = cosx + isinz
(b) COST = %(el’r + e—im)
L emir)

(c) sinz = Z(e” —

14. Hyperbolic Functions
(8) coshzx = %(em + e’z)
(b) sinhz = %(e”’ — e_‘”)

inh
() tanhz = 27
cosh x
sh
(d) cothz = 27
sinh z
1
(e) sechz =
coshz
1
(f) eschz = -

15. Basic Identities for hyperbolic functions:
(@) sinh(—z) = —sinhz
(b) cosh(—z) = coshx
16. Pythagorean Identities for hyperbolic functions:
(@) cosh?z — sinh? =1
(b) tanh® z + sech® z = 1
17. Addition formulae for hyperbolic functions:

(@) sinh(z 4 y) = sinh x cosh y + sinh y cosh x
(b) cosh(x + y) = coshx coshy + sinh :sinh y
tanh x + tanhy

1+ tanh z tanhy

(c) tanh(z +y) =

18. Double-Angle Identities for hyperbolic functions:

(a) sinh 2z = 2sinh z cosh x
(b) cosh 2z = cosh? z + sinh? =
2tanh x

Cc) tanh2xr = ———
© 1+ tanh® x

19. Power ldentities for hyperbolic functions:
(@) sinh?z = %(cosh 2 — 1)
(b) cosh?z = %(cosh 2 + 1)

20. Half-Angle Identities for hyperbolic functions:

: fcoshz — 1
(@) sinh § = sgn(x) %
© fcoshz + 1
(b) cosh § = —

sinh z
C) tanh £ = =
(c) tanh 3 coshz + 1

coshx —1

sinh x
21. Inverse functions
(@) sinh ™' (z) = In(z + Va2 + 1)
(b) cosh_l(m) = ln(x + \/ﬁ),
(+z>1,—z<-1)
22. Polar coordinates:

(a) The pointP has polar coordinatels, 6] if and
only if it has distancér| from the pole and lies
on the rayd if » > 0, and on the ray + = if
r < 0.

(b) If P has polar coordinatds, 6], then its carte-
sian coordinates afe cos 0, r sin §).

(c) If P has cartesian coordinatés, y) then its po-
lar coordinates arp/z2 + y2, 6], where

0 ifr=y=0

3 if t =0andy >0
0=4-5 if t =0andy <0

tan—! (%) if 2 >0

ifz <0

23. n-th roots:

(@) Leta € C. Then any solution of the equation
z" = qais called an-th root of a.

(b) Then n-th roots of the numbet € C are given
by

" arg(a)i+2mki
Zk = 4/ |a|€ n

fork=0,1,...,n—1. Herearg(a) denotes the
argument of: (polar angle).



