Trigonometric Identities Homework Answer Key

3-1 Free Response Homework

1. cos® x + tan® xcos® x
= cos’ x(l + tan’ x)

= cos’ xsec’ x

3. 4+(tan! " cot! )2

= 4+tan’o — 2tano coto +cot’ o

1
= 4+tan’c — 21ano +cot’c

1anG

=4+tan’c - 2+cot’o

=2+tan’c +cot’c

= 2+(sec20 —1)+(csc20 —1)
=sec’o +csc’o
(sinx)(—sinx)—(cosx)(cosx)

sin’ x
I sin®x! cos®x
sin? x

! (sin2 X + cos? x)

sin’ x
|
sin? x
=1 csc? x




9.

_ COosQ
sin’ @
___ 1 cosp

sing sin@
=-—cscpcotp

tanW(cothosW+ sinW)
=tanW cotW cosW +tanW sinW

=,tan’W ! cosW +tanW sinW

tan W

=cosW +tanW sinW
sinlW
cosW
_cosW sin® W

cosW +
cosW coslW

sinW

=coslW +

_cos’W N sin® W
~ cosW  cosW
1

 cosW

=secW
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snx +1! COSX
1! cosx  dnx
_snx  sinx (1! cosx) (1! cosx)
_SinX(l! cosx] (1! cosx) sinx
_sn?x+1! 2cosx+cos X
- sinx(l! cosx)

11.

_ 1+1! 2cosx

~sinx(1! cosx)

_ 2! 2cosx

_sinx(l! cosx|

_ 2(1! cosx)

_sinx(ll cosx|
2

~gnx
= 2CCX

13.  tanb+cotb
_sinb cosb
cosh 9Snb
_sinbsinb+cosbcosb
sinbcosb sSinb cosh
1
~ dnbcosh
_csch
~ cosb
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15.

2sec?x+2secxtanx —1
_ 22 4 1 sinx
cos’x ~ COSX cosx
_ 2 +2sinx_1cosx

cos’x cos’x  COSX
_ 2+2sinx—cos’x
B cos?x
2+2sinx—(1—sin2x)

1

1—sin’x
_ 2+2sinx—1+sin’x
B (1—sinx)(1+sinx)

_ 1+2sinx+ sin® x
(1— sinx)(1+ sinx)

_ (1+ sinx)(1+ sinx)
(1 — sinx)(l + sinx)

_ 1+sinx
1—-sinx
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3-1 Multiple Choice Homework

1. D
cscx—1
sinx —1
1
——1
_ sinx
sinx — 1
= _L—l +(sinx—1)
sinx
1 i )
=| — ——S?nxj+(s1nx—1)
sinx Sinx
_ 1__Sme+(sinx—l)
sin x
_ l—sinx 1
sinx sinx—1
_ l=sinx 1
sinx (l—sinx)
___
sin x
=—CSCX
3 C
(secx)(tanx)<0
| )
o _ sinx <0
COSX COSX
sinzx <0
Ccos” X

= sinx <0 (b/c cos’ x > O)

= x is in the 3rd or 4th quadrant

- I 1s true
Consider I:
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tanx <0

sinx
<0

COSX

9

If sinx <0, then cosx>0.
But if x is in the 3rd or 4th quadrant, we are not sure if cosx >0. So we are
not sure if [ must be true.

Consider II:
cscxecotx <0

1 cosx

- - <0
SInx Six
COSX

sin® x

<0

9

If sin” x >0, then cosx<0.
But if x is in the 3rd or 4th quadrant, we are not sure if cosx <0. So we are
not sure if Il must be true.

A
« is in QII, where sina >0

B is in QIII, where tanf3 > 0

Consider (a):
If tano <0 and tan 3 >0,
then tano # tan 8
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3-2 Free Response Homework

1. x*—6xy+8y?
=(x—4y)(x-2y)
3. 3x—5x%-2x°
= —x(2x2 +5x — 3)
= —x(2x— 1)(x+ 3)

5. x*=3x242
(e -2
= (x — 1)(x+ 1)(x2 - 2)

X+ xt+x+1
xt =1
xz(x+1)+1(x+1)

()]

9. sin? x + cot? xsin® x
=sin? x(1+ cot? x)
=sin? x(c502 x)
=1

35



1. 123 escnm 6sin2'92—19sin.0+10
2 6sin” 0 —4sin6

_ (3sin6—-2)(2sin6-5)

~ 2sinf(3sin6-2)

_ 2sin@-5

~ 2sinf

_ 2sinf 5

" 2sinf 2sin6

=1—%CSC9

1+tan’ B
13. 3
—tan B+sec” B

_ (1+tanB)(1—tanB+tan2 B)
- —tanB+(1+tanzB)

=]+tan B

cotB
cotB

=(1+tanB)

_cotB+1
cotB

(8 +cos’ x) (coszx—4cosx+ 4)

15. .
(cosx—2) (coszx—2cosx+4)

B (2+ cosx)(cos2 x—2cosx+ 4) (cosx— 2)(cosx— 2)

(cosx—2) (COSZX—2COSX+4)

=(2+cosx)(cosx—2)

=cos’x—4
17 tan>w—secw—>5
" tan’w+3secw+3
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_ (seczw—l)—secw—S

- (seczw—1)+3secw+3

sec’w—secw—=6

sec?w+3secw+2
(secw+2)(secw—3)

(secw+2)(secw+1)

_secw— 3
secw+1

3sec’t—8tant+1
19. i
sec“t—tant—3
3(tan2t+1)— 8tant+1

- (tan2t+1)—tant—3

_ 3tan’t+3—8tant+1
~ tan’r+1—tanr—3
_ 3tan’r—8tant+4
~ tan’s—tant—2

_ (3tanz—2)(tanr-2)
~ (tan+1)(tanz—2)
_ 3tant—-2

~ tanz+1

1 cot’x—4cscx—11

cot’x—3
(csczx—l)—4cscx—11
- csclx—1-3

_csc’x—4esex—12
- csc’x—4

_ (cscx+2)(cscx—6)
- (cscx+2)(cscx—2)

B cscx—06

cscx—2
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cos’w+2cosw+1
cos>w—3cosw—4
_ (cosw+1)(cosw+1)

23.

(cosw+1)(cosw—4)

_cosw+1
cosw—4
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3-2 Multiple Choice Homework
1. D

cotx| —+
SECX CSCX

cotx cotx
= +

SECX CSCXx
_cscx cotx 4 cotx secx

CSCX S€Cx CSCX S€Cx

cotxcscx+cotxsecx
cscxsecx

3. E
6(tan2x—1) . 2(tan2x+2tanx+1)

tanx+4 tan® x + 4tan x
B 6(tanx—1)(tanx+1) tan’ x +4tanx
tanx + 4 2(tan2x+2tanx+1)

3 6(tanx—1)(tanx+l) tanx(tanx+4)

tanx +4 2(tanx+1)(tanx+1)

_ z/(tanx— I)Mtanxw
wa(tanx+l)

B 3tanx(tanx— 1)
- tanx +1

5. B
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5x°y+20x*y* +20xy°
Sxy

B 5xy(x2 +4xy+4y2)

Sxy
9 (x* +4xy+4y°
59 )
59

=x" +4xy+4y°
=(x+2y)2

3-3 Free Response Homework

V34

-8 3 -15

85 5
17 34 17 17434 34

. . : =5
a. Sin —O)=SINUCOSO —COSUSINO, = —=="*
(o) =sini U=

b. cos(,u+0£)=cos,ucosoc—sinusina:i-_—g— > =P
J3a 17 e 17 17434

tan((x— )_ tan—tany (15 53 1_|_1_5 =5)_ 5
H l+tanortany (8 3 ) 8 3 3

e

40



-8 3 15 5 3

d. cos((x—,u)=cosoccos,u+sin(xsin,u=ﬁ-ﬁ+17 —ﬂzﬁ
V34
:>SCC((X—ILL):T
e. sin(oc+,u)=sinacos,u+cosocsin,u=_15-i+_—8- R
17 34 17 34 17434
—17+34
=>csc(oc+u)= 5

15 - 15 -
f. tan(oc+/.1)= tanatlanf _ —5+—5 + 1——5. o0
1 —tano tan u 8 3

:>cot(oc+u)=95—9

3. sin3900s12°—cos395in12°=%

1
sin({30—12°)=—
(30-127)-
39120 = 30°+360°n

150°+360°n

39 = 42°+360°n
162°£360°n

0= 14°£120°n
54°+120°n
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5. sin@cos15°=cos¢sinl5®
singcos15°—cos@sin15°=0

sin((p— 15°) =0

¢—15°={ 0°£360n_ fgo+180°

180°£360°n

{ 15°£360° _ f1504 1500,

¢= 195" +360°n

7. sec x—z =2+2sec x—z
4 4
sec x—E —2sec x—£ =2
4 4
—sec(x—zlzz
4

T 2—”1271’11 o
X_Z: 3 :{i—i2n'n
——n-i27tn
11
—ni27rn
_ 12
x=x
—5—ni27rn
12

42



sin(A+B)+sin(A—B)

sin(A+B)—sin(A—B)
_ sinA4cos B+cos Asin B+sin Acos B—cos Asin B _ 2sin Acos B _
sin Acos B+ cos Asin B—(sin Acos B—cos AsinB) 2cos Asin B

tan Acot B

11 sin Acos A+ cos Asin A

" cos Acos A—sin Asin A
_ sin(A+ A)
_cos(A+A)
=tan(A+A)

_ tanA4+tan 4
1—tan Atan 4
2tan A

T 1—tanl4

cot Acot B—1

cotA+cotB

_ tan Atan B (cotAcotB— 1)
tan Atan B (cot A+ cotB)

_l-tanAtan B

~ tanB+tan A
1

~tan(A+B)
= cot(A+ B)

13.
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3-3 Multiple Choice Homework
1. B
sin( 4 +30°)+ cos(4+60°)

=sin Acos30°+ cos Asin30°+ cos 4Acos60° — sin 4sin 60°

:sinA-\/g+cosA-%+cosA-l—sinA-\/g

1 1
:cosA-E+cosA-—

=cos A

) ) ) 1 4 -
sm(A+B)=smAcosB+cosAs1nB=§-—+ . \/§=0.954
53 5 3

r Tt . Irm . 1w Tt &«
A COs— oS ——sin—sin— = cos| —+= |=cos(7)=-1
8 8 8 8 8 8
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3-4 Free Response Homework

1.
3
1 NG
V2
25
24 .
én"’“‘;
7
a. Sin(ZA)=2Si1’1ACOSA=2°l°_2\/5 = _4\/5
3 3 9
24Y  —527
b. cos(ZB):1—2sinzB:1—2 = | ==
25 625

i)
tan(ZA): 2tan 4 —2V2 8

l—tanzAzl[ 1 j2:7\/5

242

[\

2

24 -527

cos(ZB): 1-2sin?B=1-2| =— | =
25
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1 242 _-42

sin(ZA) 2sin Acos A = 2-5- 5 :>csc(2A)=—

3 42

()
tan(2B)= 2anB_ ! =336:>c0t(2B):—

1—tan’ B 1_(_24)2 527 336

cos’x—sin’x—1=2cos2x
cos2x—1=2cos2x

cos2x—2cos2x =1
—cos2x =1
cos2x =-1

nTt2nn
—nx2nn

2x = ={n’i2fcn
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1
csc2x+—— =6
SIN X COS X

1 1
+
sin2x SInxcosx
1 2
- =6
sin2x 2SInxcosx
1 2
; +—
sin2x sSin2x
3

sin2x
1

sin2x

=6

=6

sin2x =

0\|§‘ oy N

1-tan’x _

2tanx
cot2x = \/5

1
tan2x = —
NE)

2x={£irm
6

x={t+Zy
12 2



9.  cos*f—sin*p
= (cos2 B —sin® ,B)(cos2 B+ sin? ﬁ)
=cos 23
11.  cos2¢ cot’>¢+cos2p
= cos2(p(cot2(p+ 1)
= (cos2 ¢ —sin’ ¢)(cs02 q))
=cos’¢ecscip—1
cos’¢
" sin?¢ -1
=cot’¢p—1

13. (1 + tan5)tan26

2tano
1—tan’§
2tan5(1+tan5)
- (1 — tan5)(1 + tan5)

_ 2tand
~ 1-tand

=(1+tan5)

48



3-4 Multiple Choice Homework

1. D
Let’s try (a):
2
CcoS2x ° )
—=CcosSx—SsInxtanx
COSX
cos2x ’ ) sin x
————=cosx—Sinxe
COSX COSX
cos2x ’ sin’ x
—————=COSX—
COSX COSX

cos2x " cosx sin’x

COoSX 1 COSX

cos2x ’ cos’ x—sin’ x

COSX COSX
CoS2x _cos 2x

COSX COSX

] CcOS2x
~.(a) is equal to ———.
COSX
Let’s try (b):
cos2x ’ 2sinx
————=8ecx —
COSX cotx
cos2x ’ 1 )
= —(2smx+cotx)
COSX COSX
cos2x ' 1 2sinx COSX
COSX COSX 1 sinx

cos2x ' 1 2sinx sinx

COSX COSX 1 COSX
cos2x ' 1 2sin’ x

COSX COSX  COSX
cos2x * 1-2sin’x

COSX COSX
CoS2x CoOS2x
= ) COS2x
COSX  COSx ~.(b) is equal to ——.
COSX
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Let’s try (c):

cos2x ?
=2cosx! secx
COSX
cos2x ? 1
=2cosx! ——
COSX COSX
cos2x ? 2cosx 1
COSX 1  cosx
cos2x ° 2cos’ x! 1
COSX COSX
COS2X _ COS2X
COSX  COSX
Let’s try (d):
cos2x ? .
=secx! 2€in®xtanx
COSX
cos2x? 1 . . Sinx
= l 29n® Xi ——
COSX COSX COSX
cos2x ? 1! 2sin®x
COSX COSX
1! 2sin®x, 1! 2s9n®x
COSX COSX
3 D
4
Y 3
5
"13%
2@ '
2tanx 4& 124
tan2x = — = =
1! tan“x n130f 7

11 o
$48
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COS2Xx

~.(c) is equal to

COSXx

.~.(d) is not equal to

COS2x
COSX



5. C
3sn2/ 1
1" cos2! 2
sn2/ 1

| -
1" cos2! 2

3cot! = }
2

cot! ==
6
# tan! =6
! :{80.358 +180;in
! =80.358

3-5 Free Response Homework

1.

If 0j <x<90;j, then Oi<%x<45i.! %xisian.
o snkbs [T ﬂ$_\/i_i
' 278 \2% 5% V10 1o

b. cos'!%x;=+ —#1 —& \/7 \/_O
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Sn *X
TP W .

2%% I1$

COSy X /\/E
276

-24

If 180 < x <270, then 90; <%x<135i

1 . .
I —x1I1sInQll.
2 Q

1 $ 24$ 49 7
a. sm#— %_+ = =

0 52
o[ L ) /

COS —X
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If 630° < x <720, then 315°< %x <360°

%x is in QIV.

el s
cot[ xjsm(; ]_ 10_1\/5_ 3
—|=(1—cosx %

4—7r+27m
1 3
E_x:< 5
—ﬂ:i‘Zﬂn
3
8—ﬂi47rn
_ 3
7 10
—ni47rn
3
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9. — %(1+c0sx)=0

1 2?7:127511 {271_
—X= =q—=x7n
—x27nn
4?77:_471'71 4
X = _{—i2n’n
10—”1477:11 3
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13. tanxtan{%xj

sinx (l—cosx)
© cosx sinx
_l—cosx
COSX
=secx—1

I5.  cscx—cotx
1 cosx
sinx sinx

_l—cosx

sinx

=tan£%x]
1 (1 (1 J .(1 j (1 ) (
cos| —x |+sin| —x CcCos| —x |+smn| —x cos| —x |+SsIn
P A Gar ;
17.
1 (1 1 . (
2 2

cos’ 1 $+2s1n I COS, 11 $+s1n 2! 1 $
#, %8 i X g0, X SN iy Xy
_ 2
B 21 1.8, I1 &
COS # % Sln #5 &6
11 $
1+9n2,= .
_ #2 % Lesnx_ 1o dnX_ o

|1
cos2L 1y cosx  cosx cosx
%%,
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3-5 Multiple Choice Homework

1. D
1—cosB _ﬁ
sin@ 3
tan l9 =£
2 3

lo- {30°+£360°n
2

0 ={60°+720°n
0 = 60°

3. D
Note: sin40°=0.643

Let’s try (a):
1—cos®40° = 0.643
~.(a) is equivalent to sin40°.
Note: This can be derived from the Pythagorean Identity
sin’ @ +cos’ @ =1

Let’s try (b):

25in20°c0s20° = 0.643

..(b) is equivalent to sin40°.

Note: This can be derived from the Double Angle Identity
2cosOsinf =sin260

Let’s try (c):

@/—1_“;380 —0.643

~.(¢) is equivalent to sin40°.
Note: This can be derived from the Half Angle Identity

/1—0050 _ sin(lej
2 2

Let’s try (d):
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/1+cc;380 — 0.766

~.(c) is not equivalent to sin40°.

5. C Note: Use the Double Angle Identity for tangent,
2t
—an29 =tan20, and let 0 = z
1+ tan” 0 2
2tan>
=tanx
I+tan® =

3-6 Free Response Homework

V3

1. cos?20 —sin’ 260 = -

cos[2(29)]= ﬁ

2

V3

cos(40)= -

={430°+360°n

49— 30°%360°n
~30°+£360°n

={47.5°£90°n
—~7.5°+90°n

7.5°, 82.5°, 97.5°,
0 e4172.5°, 187.5°, 262.5°,
277.5°, 352.5°

9:{ 7.5°490%n
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sin360cos12°—co0s30sin12° = %

1

sin(30—12°)=—

(30-127)-
30 —12°= 30°+360°n
150°£360°n

g 42°%360°n
162°£360°n

54°+£120°n

14°, 54°, 134°,
0c
174°, 254°, 294°

o { 14°+120%%

2cos’ (%xj— 2=3cosx

2
2{ l(1+cosx):| —2=3cosx
2

2~l(1+cosx)—2 =3cosx
2

l+cosx—2=3cosx

—2cosx=1

COSX =——

2
—niZn'n T
X = ; ={i?i2ﬂ'n
——ﬂi27m
3
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4sinxcosx:\/§
2-25inxcosx:\/§
J3

ZSinxcosx:7

cos0co0s20°—sinfsin20° = %
2
1

2

45i +360in
—45i £360ijn

cos(9+20i)
0 +20j :{ ={£45; £360;n
g=J 251+360in

—65] £360jn
6 {251, 295}
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11.

13.

tan* x! 4tan’x+3=0

(tanzx! 3)(tan2x! 1)=0

tan*x=3 or tan®x=1

tanx:ix/é or tanx==1

tanx:\/f_i or tanxz!x/f_s ortanx=1 ortanx=11

H# w 5 H o 5 H# u 5
0p —+ 2" 0 + " 0f — + D"
_% 3 " _058 =e _% 47"
X—;$ 4" or X—g; . or X—(;$
%2 12mn %2 427n %°_ 4 onn
% 3 % 3 % 4
H# n H n
%gi n %Zi n
X:$ OrX:$ .
%_i"n %B_inn
% 3 % 2
4
X" g —
g 2t

3! 3sinx! 2cos’x=0
3! 3sinx! 2(1! sin*x)=0
3! 3sinx! 2+2sn°x=0
2sin”x! 3sinx+1=0
(ZSjnx! 1)(sinx! 1)=0

) 1 :
snx=— or Inx=1
2
$
gfiZ#n
_ 6 _$#
X=0p orx—O/(Eiz#n
&%iZ#n
& 6
$
& fiZ#n
& 6
&
X:%%iZ#n
& 6
&
& %iZ#n

60
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% 7"

% 4

+2"n

#
%2

or x=¢

+2"n



15.

17.

tan*x! sec’x=13
(tanzx—seczx)(tan2x+seczx):—3
—(se02x—tanzx)(tan2x+seczx):—3
(5602x—tanzx)(tan2x+seczx):3
tan’ x +sec’ x =3
tan2x+(tan2x+1):3
2tan’x+1=3
2tan’x =2
tan’x=1
tanx = *1
tanx=1 or tanx=-1

_ ] 45°%360°n ] —45°%£360°n
xX= or x

225°+360°n 135°+360°n

xe{—45°}

sin® A—2sin(34+ 1) =—cos’ 4
sin’ A+cos’ A—2sin(34+7m)=1-2sin(34+7)=0

sin(3A+7‘L’) :%

34=
iiZﬂrn
6

—57‘L’i2_71'
18 3
iiZ_ﬂ
18 3
197 23n 31n
187 187 18°
357 43 47w
187 187 18
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19. secz(x—4)+sin3x =1+tan’ x—4)

sec’ (x - 4) +sin3x = sec’

(-4

W+Sin3x= W

sin3x =0

0x+27n
nx2nn

21, csc2x+—

SINXCOSX

1 1 1
+

=6

2 1

2 3

sin2x sinxcosx sin2x

1
2sinxcosx
1
sin2x

=2

sin2x =

-+
N
3
N

2x =

ox‘f{,‘ oy NI~
[+
S
5
S

2sinxcosx 2sinxcosx

62

2sinxcosx 2sinxcosx
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23.

25.

1—tan’ x N cos’ x —sin® x 4
2tanx 2SIN X COSX

CoS2x

cot2x + 1

sin2x
cot2x+cot2x=1

2cot2x =1

cot2x =—
2
tan2x =2

2x={ 1107+ 27n

={1.107 £ 7n
4.289+27n

x:{ 05542270 _f) 5541 7,

2.124+27n
x €{0.554, 2.125, 3.696, 5.266

4tanx+\/§ =tanx
3tanx+\/§ =0

tanx = ——
3
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27.

29.

.|

. 2 . 2
(cos2 x —sin® x) — (Zsmxcosx) =0

(cos2x) (stx) =0
cos[ ]
cos(4x)=0
Ei27z'n -
T 2
——x27n
EJ_rzn
x=1 8 2 ={i£i£n
_T.r 8 2
g8 2
+157 *13n =*llx 97
re 8 8 8 8
t7n S5z X3n Erw
8 > 8 8 8

2¢sc’O+5¢c0t0=0
2(1+cot2 9)+500t9 =0

2+2cot’+5cotf=0
2cot’@+5cot@+2=0
(200t9+1)(cot0+2) =0

cotf = —% or cotf=-2

tan@ =—2 or tanf = —%

—63.435°£360°n or 6= —25.565°£360°n
116.565°+£360°n

153.435°+360°n

0={-63.435°+180°n or 6={-25.565°+180°n
0 {-63.435°, —26.565°, 116.525°, 153.435°}
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31.

33.

tan3x+tanx =tan3xtanx —1
tan3x +tanx = —(1—tan3xtanx)
tan3x + tanx B —(1— tan3xtanx)

1—tan3xtanx  1—tan3xtanx
tan3x + tanx

1—tan3xtanx

tan4x =—1
—%iZnn -
4x = ; ={Zi7rn
2t omn
4
T,
x= 16 ={%i£n
3—ni—n
16 2

5 > >

‘e 3_7r 7_7t 1lr 157 197 23n 27n 3lr
16167 16

16° 16
sin@ = sin260
sin@ = 2sinf cos 0O
sin@ —2sinfBcos@ =0
sin9(1—2cos€)=0
sin@=0 or 1-2cosf=0

sin@=0 or cosf= %

16 16

_ 0°+360°n ] 60°%x360°n
0= or 6=
180°+360°n

0 € {+60°, 0°, 180°}

65

—60°+360°n
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35. sec 3x—z =2+2sec 3x—£
4 4
—sec(3x—£)=2
4
sec(Bx—£]=—2
4

COoS 3x—E :—l
4 2

3x= 5
ii27rn

12

Nz 27
36~ 3
-or L 2T
36~ 3
{117: 357 597 197 437 677:}
X e

367 367 36 36 36 36
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1
37. 2cosz(zx)—2=2cosx
2
2{ l(1+(:osx)} —2=2cosx
2

2-l(l+c0sx)—2 =2CoSX
2

l1+cosx—2=2cosx

—cosx=1

cosx=-—1
nx2nn

X = or ={7r127rn
—nx2nn

No solutions

3-6 Multiple Choice Homework
1. C

If 0<2x<F=o0<x<®
2 4

2sin2x = 3cos2x

2sin2x _ 3cos2x

CoS2x CoS2x

2tan2x =3
taanzE
2
2x= 0IB3EITN_14 o835 1
4.125+ 27
x={ 0BT _J64914 2,
2.062+27n 2

x=0.491
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C
sinl5x+cosl5x=0

sinl5x =—cos15x

sinl5x _ —cosl5x

cosl5x  coslSx

tan15x =-1
—£i277:n -
15x = 34 :{——iﬂ?n
—ﬂi27m
4
r.T
_ 60 15 7f+7f
X = = —%_E}’l
T T
20 15
L3 In i
60° 60 60

w7 Aln_2ln_Tx
60 60 60 60 20

68



A
csc =cosO only when cscO = tlor cosO =+l1.

Let’s look at the case when

cscO =cosO =1.

cse(2x+30°) =1 and cos(3y—15°) =1
2x+30°=90° and 3y —15°=0°
x=30°and y=5°

x+y=35°
This answer is not one of our options so we must look at the case when
cscd=cosf=-1.

csc(2x+30°): —1 and cos(3y—15°)= -1
2x+30°=270° and 3y —15°=180°
x=120° and y = 65°

x+y=185°
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Trigonometric Identities Practice Test Answer Key

Page 1
3 24
A 13 .
» 5 >
5 B 7 -
12 "5
270°SAS360°=>135°S%AS180°:>%AinQII
90°SBSI80°:>45°S%BS90°:>%BinQI
—180°SCS—90°$—90°S%CS—45°:>%C in QIV
1.
sin(A—B)=sinAcosB—cosAsinB= —ﬂ —2 - E > =£
5 13 5/)013 65
4Y -7
2. cos2A=1-2sin* A=1-2| —— | =—
5 25
1_(—24)
- 25
3. tansC=1T998C =7
sinC _l
25

4. sin(A+ B) =sin Acos B+ cos Asin B

I35

70




tan2B = Ztanf = 12 =_120
—tan" B 5\ 119
- —
1
1 4 2
cos| —A |=— —(1+cosA)=— — 1+é = —=—"
20 5 5 s
1
tan—x +cot—x
2 2
) 1
SIn—X COS—X
1 1

CoOs—Xx Sin—x
2 2

51 )1
SIn"—x+Ccos”—Xx
2 2

! 1
SIN —XCOS —X
2 2

1

SIN—XCOS—X
2 2

1 1
=csc—xsec—x
2 2

54



1+ tan® x
1—tan’ x
sin’ x
1+ 5
_ cos” x
- 2
sin” x
1—

cos’ x
sin’ x

2
cos? x  cos’x

1+

| sin“x  cos’x

cos’ x
2 s 2
_cos’ x+sin’x

cos’ x —sin’ x
1
 cos’x—sin’ x
1
 cos2x
=sec2x

sin’ 2x —sin2x—-2=0
(sin2x+ 1)(sin2x— 2) =0

sin2x=-1 or sin2x=2

2x = {377[ +27n or no solution

55



10.

—cos’ x =sin’ x— 2sin(3x + 77:)
25in(3x+ 7r) =sin’ x+cos’ x
2sin(3x+7)=1

sin(3x+7t) = %

zi27m
3x+mw= 56
—ﬂiZn'n
6

_5—”1271'11
6

3x=

iiZn’n
6

—57r+2_7rn

18 3
ﬂiz_ﬂn
18 3

e{7_7z 1z 197 23z 3z 357:}

5 >

187 187 187 18 18 18
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28

270°SAS360°:>135°S%AS180°:>%A in QII
90°SBS180°:>45°S%BS90°:>%B in QI

—180°SCS—90°:>—90°S%CS—45°:>%CinQIV
3 —12 -4\ 5) -56
1. cos(A—B)zcosAcosB+sinAsinB: ==+ — || = |=—
S5)0U 13 5 M\ 13 65

4)(3) —24
2. sin24=2sin AcosA=2| — || = |=—
5 \5 25

-7
3. cot lC = snC = 25 =—l
2 l—cosC - —_24 73

25

4. cos(A+B): cos Acos B—sin Asin B
65

BRIt

-5 2
1-tan’ B 1—tan’* B - 12 -119
5. cot2B = = — —
2tanB  2tanB 2(-5) 120
12

56



6. sin(%Aszz\/@:\E:%

2tanlx
2
5, 1
1+tan” —x
2
2tan—x
2

sec? lx
2

2sinlx
2

1 2 1
COS—XSec” —x
2 2

2sinlx
2

1 1 1
COS—XSEeC—_XSec—_x
2 2 2

ZSinlx
2

1
sec—x

1 1
=2SIN—XCOS—X
2 2

=2sin[2-lxj
2

=sinx

1-tan’ B
1+tan’ B

57



- sin” 3
cos’ f3
. 2
I+ sm2 B
cos” B
cos” B—sin’ 8
B cos’ f3
cos” B+sin’ 8
cos’ 3
cos” B—sin’ 8
_ cos’ 3 _cos B
Ccos [3+ sin ﬁ cos’ 3
cos’ B
=cos’ B—sin’ B
=cos2f

sin® 2x —sin2x—2=0
(sin2x+ 1)(sin2x— 2) =0

sin2x=-1 or sin2x=2

2x = {3— +27n or no solution
_”
4
_” _r
4’

—cos’ x=sin*x— 2sin(3x + 7r)

58



25in(3x + 71') =sin’ x+cos’ x
2sin(3x+7)=1
sin(3x + 71') = %

T
—+2nn
3x+mw=

3x=

_r st _Drm
Ye 18 18 18
_177r _257r _297r
18

187 18°



Page 3

13

270°SAS360°:>135°S%AS180°:>%A in QII
90°SBS180°:>45°S%BS90°:>%B in QI

—180°SCS—90°:>—90°S%CS—45°:>%C in QIV

sin(A+B)=sinAcosB+cosAsinB: —ﬂ —2 + 32 :@
5 13 5/)013 65

2
cos2A=1-2sin* A=1-2 —i :_—7:>se0214:_§
5 25 7
el
tan|Lp|=—S08 __ 13 _g
2 l1+cosB -12
1+ —
13

sin(A—B) =sin Acos B—cos Asin B

(ABHOI ot

59




cos(%CJ=«/%(1+cosC) = /%Llfz—z:] :\/szo: %
1

1
tan—x+cot—x
2 2

sinx 1+cosx
+

" 1+cosx sinx
_ (sinx)(sinx)+ (1 + cosx)(l + cosx)

sinx(1+cosx)

_sin®x+1+2cosx+cos’ x

sinx(1+cosx)

2+2cosx

- sinx(l + cosx)

B 2(1+cosx)

- sinx(l + cosx)

(1+tan8)(tan28)

2tand
= <1+tan6)[l—tzrr1126]
_ 2tan8(1+tan8)

- (1— tan8)(1+ tanﬁ)

_ 2tand
l1—tand
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10.

sin” 2x —sin2x—-2=0
(sin2x+ 1)(sin2x— 2) =0

sin2x=-1 or sin2x=2

2x = {377[ +27n or no solution

x={3—ﬂ:iﬂn
4

Sr T
XeE{——, ——

—cos’x=sin*x— 2sin(3x + 71')
2sin(3x + n) =sin’ x+cos’ x
2sin(3x+7)=1

sin(3x+ n’) = %

Ei27rn
Ix+mw= 56
—ﬂiZn'n
6
_5—7:1271'71
3x= 6
—~ +27n
_—SEiZ_J'L'
18 3
X =
iiz_ﬂ:
18 3
‘e _257r _297t _3777: _417r _497r _5377:
18° 18 ° 18° 18 ° 187 18

61
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13

270°SAS360°:>135°S%AS180°:>%A in QII
90°SBS180°:>45°S%BS90°:>%B in QI

—180°SCS—90°:>—90°S%CS—45°:>%CinQIV
3\ —-12 -4\ 5 16
cos(A+B)zcosAcosB—sinAsinB: 1=l = |=——
5 13 5 13 65

sin2A4=2sin Acos A =2 _—4 E =—ﬁ:>csc2A=—2
5 )5 25 24

sin B 5 g

-12
1+ ——
1 1+cosB 13 1
cot| —B |= = =

4. cos(A— B) =cos Acos B+sin Asin B

QIR e
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4 2
l—tan’ 4 1—tan’ 4 = ? 7
5. cot2A4= = — -

2tan A 2tan 4 2(-4) 24

6. sin(%C]=— %(l—cosc)?\/%(l‘[_z_z;n:_ %:_ﬁ

sin(A+ B)+ sin(A— B)
sin(A+ B)— sin(A— B)

B sin Acos B+ cos Asin B+ sin Acos B—cos Asin B

~ sin Acos B + cos Asin B —sin Acos B+ cos Asin B
_ 2sinAcos B
 2cos Asin B
_sind _cosB

"~ cosd sinB
=tan Acot B

o cos(a + b)cosb+ sin(a + b)sinb

= cosbl:cosacosb— sinasinb] + sinbl:sinacosbJr cosasinb]

2 . . . . .2
=cosacos” b—sinasinbcosb+sinasinbcosb+ cosasin” b
= (:osa(cos2 b+ sin® b)

=C0sa
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10.

sin” 2x —sin2x—-2=0
(sin2x+ 1)(sin2x— 2) =0

sin2x=-1 or sin2x=2

2x = {377[ +27n or no solution

x={3—ﬂ:iﬂn
4
3 T
XeE{—, —
4 4

—cos’x = sinzx—2sin(3x+7r)
2sin(3x + n) =sin’ x + cos’ x
2sin(3x+7)=1
sin(3x+7r)=%

£i2n'n
3x+m= 6

3x =

*—n
18 3

T 11z T S5 13_7r

M M

XEYT—, 7T TT=, T, >
{18 18" 18" 18" 18
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17n

18
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