Trigonometric Identities Extra Practice
MHF4U1

The following identities involve the reciprocal, quotient, and Pythagorean relationships.
Prove each one.

1. sinxtan x =secx—cosx
4 . 4 )
2. cos" x—sin" x=1-2sin" x
3. csc’ x+sec’ x=csc’ xsec” x
2 2 s 2 s 2 < 2 2 < 2 2
4. cos” xcos” y+sin” xsin” y+sin~ xcos” y+sin~ ycos” x =1

5. sec’ x—sec’ y= tan® x—tan’ y

tanx+tany
6. ——————=tanxtany
cotx+coty
. tan x
7. (secx—cosx)(cscx—sinx)=————
I+tan” x

8. cos® x+sin® x=1-3sin* x+3sin* x
9. sec® x—tan® x=1+3tan” xsec’ x
The following involve the addition and subtraction formulas.

sin(x+y)
10. 1+cotxtan y=——"
sin xcos y

11. cos(x+y)cosy+sin(x+ y)siny=cosx

sin(x—y)
cos y

13. COS(S—ﬂ'+xJ+Sin(3—”—xj=O
4 4

T T
tan(4+xj—tan(4—xj
14.
T T
tan| —+x |+tan| ——x
4 4

12. sinx—tan ycosx =

=728In XCos x




15. sin(x+y)sin(x—y)=cos’ y—cos’ x

sin® x —sin’
16. tan(x+ y)tan(x—y) zm

tan(x—y)+tany

17. =tanx

1—tan(x—y)tany
18. sin5x =sin x(cos2 2x —sin? 2x)+ 2Ccos xcos2xsin 2x

The following involve related and co-related angles.
19. sin (z— xj cot (£+ xj =—sinx
2 2

20. cos(—x)+cos(7—x)=cos(7m+x)+cosx

sin(ﬂ'—x)cot(;[—xjcos(Zﬂ'—x)

o1, =sinx
tan(ﬂ+x)tan(72[+xjsm(_x)
T
sin(—x) tan(2+xj oS X
22. — - + =3
sin (7 + x) cot x sin(ﬂ-"'xj
L eselrest) L
T
sec(fr+x)cos(2+xj
T
cos (2+ xj sec(—x)tan (7 — x)
24, =-1
sec(27r+x)sin(7r+x)cot(72[—xj
25. sin (7 — x)cos (7 + x) tan (27 — x) =sin* x—sin® x

(3o )G oo 5 +5)
sec| —+x [csC| ——x |cot| —+x
2 2 2

The following involve the double angle formulas.



26 ——————=tanx

1+cos2x
1+cosx X
27. ———=cot—
sin x

28. 2csc2x=secxcscx

29. 2cot2x=cotx—tanx

30. ﬂ =tan (z—xj

1+sin2x 4
cosx—sin x

3. ————=sec2x—tan2x
COS x+sin x

3. 1—cos2x+sin2x — tan x

1+cos2x+sin2x

33. cos® x—sin® x =cos 2x(1—%sin2 2xj

34. 4(cos6 x+sin® x) =14+3cos’2x

35. secx—tanx = tan(z—fj
4 2

36 sin 2xcos x —tan®
" (1+cos2x)(1+cos x) 2

The following involve a variety of formulas and identities.
37. sin® x+cos® x=cos” x+sin”* x
38. tanx—cotx =(tanx—1)(cotx+1)

39. cosx =sinxtan® xcot’ x

40. (sinx+cos x)(tan x+cotx)=secx+cscx

41. sin* x+cos* x =sin? x(csc2 x—2cos? x)



42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

sin’ x+cos’ x = (1—sin xcos x)(sin x +cos x)

T T . T T .
Ccos| ——x |sec——sin| ——x |csc—=4sin x
(12 j 12 (12 j 12

tan(x23) e’ y(tanx—tan z) j(v o ?
an(x—
Y 1+ tan y tan z) €

sin 8x = 8sin xcos xcos 2xcos 4x

sinx =1—2sin? (z—fj
4

2

sin(x+ y)+sin(x—y)=2sinxcosy

sin(x—y)+sin(y—z)+sin(z—x)
sinxsiny sinysinz sinzsinx

=0

tanx+tan(7£—x)+cot(%+xj=tan(27r—x)

(7 3z (7 . (37 4
sin| =+ x |cos(7—x)cot| =—+x [=sin| =—x |sin| ——x [cot| =+x
2 2 2 2 2

z 3z 4—2sec’ x
tan| =—x |—cot| =———x |+tan (27 —x)—cot (T —x)=———
2 2 tan x

tan x+tan y+tan z —tan xtan ytan z

tan(x+y+z)=
( ) I—tan xtan y—tan xtan z —tan ytan z

csc? (z — xj =1+sin® xcsc? (Z — xj
2 2
tan(£+xj+tan(£—xj =2sec2x
4 4

I-sin2x  cos2x

cos2x 1+sin2x

sindx 1-—cos2x
° =tanx

1-cos4x cos2x



