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JAN 1997

1. Which expression is equivalent to cot 8+ tan 87 . o— - B. M
sinf@cos @ sinfcosé
C. 1 D. 2
2. Which expression is equivalent to l;cos_%g ? A. tan 6 B. cot @
sin 26
C.—tan @ D.-cot @

3. How many solutions does the following equation have over the interval 0°< 6 < 360° ?

(2sin 6 + 5)(3c0s6 +3)(tan?0 -2) =0 A4 BS C6 D7

4. Solve: 3cos’x — 5cos x —2 =0, where 0 <x < 2m (accurate to at least 2 decimal places)

JUNE 1997
5. Simplify: — . t_a? -2 5 A. 2sinx B.sin2x C. tan2x D. 2cotx
cos” x+sin” x+tan” x
6. Solve: 2cos’x — 5cosx+2=0, 0<x<2n (accurate to 2 decimal places):
A. 0.00 B.1.05,5.24 C.2.09,4.19 D.1.05,2.09,4.19,5.24

7. How many solutions does cos 3x =—1 have over the interval 0 <x <2mn ?

Al B.2 C.3 D. 6

8. Which expression is equivalent to 4sin 68 cos 667

A. sin 66 B.sin 126 C. 2sin 360 D. 2sin 126
JAN 1998
L ) sin2x ) 2sin’ x .
9. Simplify: 2 cotx sin “x A, B. sin2x C. - D. cos2xsinx
2 cos X
10. Solve for x, where 0 < x < 2, (accurate to 2 decimal places): 2sec’x+5secx—3=0
A.1.23,5.05 B.191,4.37 C.3.48,594 D.1.05,191,4.37,5.23
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11. Solve over the real numbers: cos -275 x=1

2n (nisan integer)
4pn (nis an integer)
2 +2n (nis an integer)
2 +4n (nis an integer)

onw>»

12. Prove the identity.

1 —cos0 s 1
sin® O 1+cos0
JUN 1998
13. Determine all restrictions for -1—_(%2—0 : 14, Given csc’>0+sin’6=5.34,
1 . 1
A sin@#1 find the value of 70 +-_—sinze .
B. sin0=#0
C. sin@=1, cos0#0 A. 019
D. sin@0, sin@#1 B. 227
C. 514
D. 534

15, Solve sinmx > -é— over the real numbers, using the graphs of y =sin7x and y = -;— shown
below. Express the answer in terms of a and b.

1 N\

a+n<x<b+n
a+2n<x<b+2n
at+tn<x<b+m
a+2n<x<b+2n

Cowp

16. Prove the identity:
csc

tan 9+ cot® = cos0
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JAN 1999

sin®+ cos O cot© 9

17. Which expression is equivalent to

cot 6
A. cscb 18. Solve: sin20+2cos® =0, where 0<6<2n
B. cos@
C. sinB A. 47
D. sec B 157, 471
‘C. 157, 3.14
D. 157, 3.14, 471
19. Let A4 be an angle in standard position such that 0 < A< % If sind=n and cosd=m,
determine an expression for sin(1 + 4) + cos(7 + 4).
A -m-n
B. -m+n
C. m-—n
D m+n
20. Prove the following identity:
_cot® = csc O+
cscO—1 cot@
JUN 1999
&C
X How many solutions does tan? x + 5cosx —8 =0 have over the interval 0< x <277
A 1
B. 2
C. 3
D. 4 22. Determine all restrictions for the expression:
secx
4sin® x —1

23 Solve: tan’x=tanx, 0Sx <27

A. 0, 0.79 , )
B. 0.79, 3.93 A, simx=# i‘z
C. 0, 0.79, 3.14, 3.93 )
D. 0, 2.36, 3.14, 5.50 B. Sinx#::ti

C. cosx#0, sinx# :tzl-

D. cosx#0, sinx;t:t%

24, Prove the identity:

sin®+tan O sin 26
1+cos0 200s% 0
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JAN 2000

25. State the restriction(s) for cotx.

sinx #0

cosx#0

cosx#0, sinx=#0
no restriction(s)

oWy

27. Solve: 2sinxcosx+sinx=0, 0<x<2n

0, 3.14

2.09, 4.19

0, 2.09, 3.14, 4.19
0, 2.09, 3.14, 5.24

vCawpy

28, Simplify: Sin2x

1-cos2x
A. cotx
B. tanx
C. 2cotx
D. 2tanx

30. Prove the identity:

csc? x +sec? x

JUN 2000
6C
)(. Solve: tan@® —cos 6 =

0.36, 3.50
0.79, 3.93
0.86, 2.74
0.88, 2.94, 3.26, 3.74

, 00<2n

b=

oowp»

33. Determine the number of solutions for:

26, Simplify: sin5mcosm+ cosSmsinm

A. cosdm
B. cos6m
C. sindm
D. sin6m

GL
X Solve: 2—x=sin’x

A, 1.06
B. 1.16
2.43

C.
D. 1.08, 1.68, 2.42

csc? xsec? x

32. Simplify sinAcos B+ cos AsinB if Aﬁg—B.

A -1
B. 0
C. 1
p &

2

cscO(2sec@+1)=0, 056 <2n

Dowp
LN O
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34. Prove the identity:

N N - 1-sin@
secO +tan 0 - cos0
JAN 2001
_ GL
35. Which expression is equivalent {0 io'ts'%s]én—g i y{ Solve: 3 tan(-%— gprs 2) —4sin2x, 0<x<2m
A. sin’0 A. 1.48, 5.28, 594
B. cos’® B. 1.64,3.56, 3.84
C. sec’® C. 2.0, 290, 4.60
D. csc’0 D. 3.28, 490, 5.74

37 ‘Which of the following is equivalent to cos(20 + ) 7

A. 2sin0cos6
—25inBOcosO

B
C. 1-2sin*0@
D. 2s5in’6-1

38. Determine the amplitude of the function y = ksin@cos®, where k is a positive constant.

B. &k
C. 2%
D. 4k

39, Prove the identity:

cot®—1 . cscO
1—tan© sec©®
JUN 2001
6.C
: ... 2cosf
40. Simplify: 529 7( Solve: sec@+cotf=2, 0s=6<2m
A. sinf A. 064
B. cotf B, 093
C. secf C. 346, 5.13
D. csc0 D. 429, 597
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42, State all restrictions for <= 6-1

cscO+1"
A. sinB=0
B. sinfw -1
C. sinO=0, sin@=~1
D. sin8=0, sin@ = =1
43, Prove:
sinBcos@ - 1-cos®
1+ cos@ tan©
SPECS 2001
44, Prove algebraically the following identity: -l_s_—i,go%’;—; =cotx
SAMPLE 2001
6,(,)(. Solve: tanx+sinx=1, 0Sx<2nm
A, 049, 4.22 46, Which expression is equivalent to gg%x_-f_l_ 7
B. 2.06, 5.80
C. 049, 157, 422, 471 A cos®4x
D. 157, 2.06, 471, 5.80 B. sindx
C. cos?l6x
47, Determine the general solution: 3sinSx=1 D. sin’16x
A x=007+2E, « =0.56+ 2%
B. x=007+2%, x= 5,94 + 248
C. x=007+2nm, x=056+2nn
D. x=0.07+2nm, x=594+2nn
48. Prove the identity:
cot0 = _gecH

sin® —cscO
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JAN 2002

. e 8in20
49, Simplify: N6
A 2
B. sin®
C. cos9
D. 2cosB
G.C
i R ; cosx +cotx
50, Which expression is equivalent to = ==~ ? )( Solve: sin3x+tanx=3, 0<x<2%
A secx A, 131,434
B. cscx B. 244, 3.85
C. cotx C. 1.31,1.57,4.34, 471
D. tanx D. 0, 2.44, 3.14, 3.85

52, Which expression is equivalent to sin(x + 1;—) + sin(x - 1;-) [

ﬁsinx

s 4

B. sinx

C. 43sinx
D. 2sinx

53, Solve 2cos?x+cosx—1=0 alg_ebraically over the set of real numbers. (Give the general

solution using exact values.)

a C APR 2002
}< Solve: cosx=2x, 0Sx<2m 55, The expression cos3xcos2x —sin3xsin2x is equal to
A, 045 A. sinx
B. 058 B. sin5x
C. 090 C. cosx
D. no solution D. cos5x
56. Solve: 2cos’x-1=0, 0Sx<2rm
. _yee,. €080 1
A &I 57. Simplify: 59 ¥ Caco
T
A A. c¢scO
B. E N B. 2sin6
373 C, 2cot0
c. L n Sn Inm D. sin9+cosO
4" 444
p. [ 2n 4n 5n ' TRIG [1-7
33" 3’3



58, Prove:
sin2x _ sectx—1

1+cos2x tanx
JUN 2002
59. Determine an expression equivalent to secfcot9sin6.
A 1 6C
B cotd }(f Solve: sin2x+cos3x=15, 0<x<2m
g' Cscg A, 3.84, 437
. ftan B. 4.97, 5.12
r C. 5.07, 5.58
61. Simplify: sin(2x+m) D. 1.20, 1.90, 3.76, 5.64
A, sin2x
B cos2x
C. -sin2x
D. -—-cos2x

62. The two smallest positive solutions of sin3x = 04 are x=0.14 and x=091. Determine the

general solution of sin3x = 0.4.

A x=014+2nm, x=091+2nm, (nisaninteger)
B. x=014+6nm, x=091+6nm, (nisaninteger)

C. x=014+", x=0.91+%7—t—, (n is an integer)

3
D. x=0.14+%1—15, x=0.91+2g’£, (n is an integer)
63. Prove the identity: sin 2x(tan x +cot x) = 2
AUG 2002
T csc” x—1 GL
64. Simplify: ity % Solve: 3cos2x=-x, 0Sx<2rm
A. 0.67

A. :

oo% B. 052, 1.57
B. sin“ x C. 0.67, 3.07
C. —cos’x D. 095, 1.9
D. -sin’x
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66, Determine the number of solutions for
(asinx+a)bcosx—c)=0 for 0Sx<2m,

if l1<a<b<ec.

A 1

B. 2

C. 3

D. 4
JAN 2003

6L 5( Solve: sin2x—cosx=1, 0<x<2m 68. Simplify: cos(m —2x)

A. 0, 5.07 A. —cos2x

B. 3.14, 432 B. -sin2x

C. 3.14', 4,36 C. cos2x

D. 042, 1.89, 295, 4.21 D. sin2x

69. Determine a cosine equation that has the following general solution: 12‘: tnn, T +onm, % +2nw,

where n is an integer.

A. cos x(2 cosx +2 ) 0
B. cosx(2cosx++3 3)=0
C. cos x(2 cosx — 2) 0
D ( 3)=0

cosx|(2cosx — V3

70, Solve the following equation algebraically.

3cos’x+cosx—2=0, 0Sx<2m

71. Prove the identity:
. _ sin20
(cscO-sinB)tan® = ooy
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JUN 2003

6.C
7é. Solve: tanx—cosx=-2, 0<x<2m 73, Solve: 4cos’x=3, 0<x<2m
A 117,410 A & ln
B. 197,532 6" 6
C. 117,157, 410, 471 g [ 5t
D. 157,197, 471, 532 3’ 3
c. & 5¢ Im lm
6’ 6° 6" 6
D, & 2n 4n Sm
3’ 3 ) 3 9

74, Determine an expression equivalent to tan 6+ cot 0.

A1

B. sinOcos©
C. secOcsco
D. sin®+cos6

75. Which expression is equivalent to 6sin 8x cos8x?

A. sin8x
B. sinléx
C. 3sindx
D. 3sinl6x

76. a) Solve algebraically, giving exact values for x, where 05 x< 2m.

2sin® x —sinx =0

b) Give the general solution for this equation.
(Solve over the set of real numbers, giving exact value solutions.)

77. Prove:

_cot®  ~ _gech
sin @ —cscf
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JAN 2004

6L 38 Solve: 2sinx=cos3x, where 0<x <27 79. Simplify: 4cos 6x—2
A. 031,345 A. 2cos3x
B. 2.83,5.98 B. 4cos3x
C. 0.39,2.75,4.03,5.30 C. 2cosl2x
D. 0.98,2.16, 3.55, 5.89 D. 4cosi2x

80, The smallest positive solution of tanbx =2 is x=0.3. Determine the general solution
of tanbx =2. '

A. 03+2nm, nisaninteger
B. 0.3+2bnm, nisaninteger

C. 03+ ﬂbﬂ , nis an integer

D. 03+ 2_21! , nis an integer

81. Solve algebraically, giving exact values, where 0 < x <2m.

2tanxsinx—tanx =0

JUN 2004

82. Determine an expression equivalent to tan” O csc O+ SL

in 0
A. sec’®
B. csc’@ : L A aia? : 3=0
9 83, Solve over the set of real numbers: 2sin” x—35sinx—3=
C. csc“0secO
2
D seci Seecd A. %+n~n, %Mm, n is an integer
B. '—7613+ri1t, —%Eﬂm, n is an integer
C. %-’-th, -5—67£+2n1t, n is an integer

D, 7—67E+2nn, %‘—+2mt, n is an integer
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84,

6L Y6,

86.

87

88.

89,

91.

Prove the identity:
cscOsin20 —secBcos20 = secO

AUG 2005

Solve: sin*x=3-x

A. 218
B. 297
C. 3.02
D. 3.09

2¢cos?x+3cosx+1=0

Solve the equation algebraically, giving exact values for x, where 0 <x <2m.

Give the general solution for this equation.
(Solve over the set of real numbers giving exact value solutions.)

Prove the identity.
cos 2x = cot x — §in2x
cotx
AUG 2006

Determine an equivalent expression to sin(2x 7).

2sinxcosx
—2sinxcosx
cos? x — sin® x

voawy

sin? x — cos® x

Determine the number of solutions for (a sinx — b)(a COS X — a)(b sinx + a) =0
where 0< x<2m, if 0<a<b.

vawy
o bW

Determine the general solution algebraically. (Solve over the set of real numbers.)

3cos x—8cosx+4=0

(Answer accurate to at least 2 decimal places.)
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92. Prove the identity:

tanx(_cos x+cot x) _ sinx sin 2x_
secx +tanx T 2—2cos®x
SAMPLE 2008 94. Solve /3 cosxtanx+cosx =0, where 0<x<2xm.
a B
93, Which expression is equivalent to sin(n + 2x) ? 6 6
® 5t lirm
A. 2cos?x-1 B. ' 6
B. 1—-20032x : :
n 7t © 3n
C' i C' bl Shapomt Tpe Ty
2s1n.xcosx =62 2
D. —2sinxcosx
5 Su lim x5
6 62 2
95. Solve cos2x—3sinx =2, where -TSx ST }{ Solve 2cosx = 2*, where ~TS X ST,
® L
4 In lm 3n A. -1.45,057
6 6" 2 B. -1.38, 0.66
g 4n 5m 3 C. -1.38, 0, 0.66
3372 D. -1.11, 1.72, 2.93
n S T
& 6' 6 2
R _m
D. 3 3° 2

97 Determine the restrictions for 3+2c5c0 .
2secB—3

A. sin@#0, cos0#0
B. cosG#%, cos@#0
C. cosB#%, sin # 0, cos@=0

D. sin9¢—-§-, cos@;t%, sin@ 20, cosf=0
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98 Thetwo smallest positive solutions of cos4x = 0.6 are x = 0.23 and x =1.34.
Determine the general solution for cos4x = 0.6.

99, Prove the identity:
tanx  _ 2cosx —2c0s x
secx+1 sin2x

JAN 2008

100. Determine an equivalent expression for sin3x cos x +cos3x sinx.

A. 4sinx
B. 2sinxcosx
C. 4sinxcosx
D. 2sin2xcos2x
%. Solve: 4cos’x=3, 0<x<2m 102. Solve: 5sin’x=cosx, 0<x<2m
A & ln A. 043,178
6" 6 B. 0.44,5.84
B T st 7m 1lm C. 0.82,1.73
6° 66 6 D. 2.87,3.58
5T
c, L X
3’ 3
28 4m Sm
b, £ 28 &0 2T
3'' 3’3’ 3
103. Determine the restriction(s) for the expression —L”— .
2sinx +1

: 1
A. -
sinx # )

B. sinx#0, sinx ;t——;—

C. cosx=#0, sinx;t—%

D. cosx#0, sinx=0, sinx:;t—%
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104. Solve algebraically, giving exact answers for x, where 0 <x <2m. 2sin x++/3sinx=0

105. The smallest positive solution of tan 3x=0.6 is x = 0.18 . Determine the general solution for
tan 3x=0.6.

sin @ sin@
1-sin@ 1+sin@

=sin 20 sec’ @

106. Prove the identity:

ADDITIONAL QUESTIONS

107. Express sinxcosx intermsofa single trigonometric function.

: 2
A. 31“22" B. °°; i C. 2sin 2x D. 2cosx

108. What is the period of the graph of y = 2cost5x— 17

A. % B 2% C. D. 27

5

109, Which expression is equivalent to (sin2 6 —cos’ 6’)2 —sin®26 ?

A. —2sin*260 B. 2sin*26 C. —cos 40 D. cos 46

110. Determine the amplitude of the graph of the function y = 6 sin x cosx .

A 2 B. 3 C. 6 D. 12

111. Simplify: cos* 6—sin* &

A -1 B. —cos 260 C. cos 26 D. cos 46

112. Determine a single geometric mean between sec x — 1 and secx+1.

A -1 B. 1 C. cosx D. tanx
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2009 SAMPLE QUESTIONS

@1131. Solve: 2cos?x—cosx—1=0, 0<x<2m

_ St In 2  4n
A. x=0, =—, — =0, =3 —
x=0 6 6 B. x=0, 3 3

C. x=%, = Lo D. x=2, = Pl

6 ' 6 3773

GC
N Solve: 2sinx = cos3x, where 0<x <2m

A. 031,345 B. 2.83,5.98

C. 0.39,2.75,4.03,5.30 D. 0.98,2.16,3.55,5.89

@ 115. Determine the number of solutions in the interval 0 < x < 2w for:

sinax = % a is an integer, where a 21

A. 2 B. C. a D. 2a

&
2

; 1
116. Solve: sin2x = —z=, where 0 < x < 27
® N

_T 3n _n 3n 9n 1l
A. x—8,—8 B' x"‘8| 8» 81 8
_T 3% _® 3 Sn In
C. JC—4. 4 D x_4’ 47 45 4

117. Solve algebraically, giving exact values, where 0 S x <27.
sin x = cos2x

118. Solve algebraically, giving exact values, where —% <x< 12t- ;

2tanxcosx—\/§tanx= 0

119, Solve algebraically, giving exact values: sin % x=

ol

a) where 0<x <2m
b) over the set of real numbers
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120, Determine the general solution: sin2x =— L

2
In lix csian m, o ln < ani
A. 12+2rm, B +2nm, n is an integer B. 12+n‘rc, 12 +nw, n is aninteger
13n 21xn . g 13w 21n . . .
C. B +2nm, 12 +2n7, n is aninteger D. 2 +nm, B +nm, n is an integer

121. Solve cos® x = cosx over the set of real numbers. (Give exact value solutions.)

122. The two smallest positive solutions of sin3x = 0.7 are x = 0.26 and x=0.79.
Determine the general solution for sin3x =0.7.

123. Solve algebraically 6 sin? x —sinx — 2 = 0 over the set of real numbers.
(Give exact value solutions where possible, otherwise answer accurate to two decimal places.)

124, Solve algebraically sin2x —2 cos® x = 0 over the set of real numbers.
(Give exact value solutions.)

@ 125. Determine the restriction(s) for the expression 5oos6-1 Ctan 4

0s6—-1"
A. cosG;t%s B. sinf#0
C. sine¢0,cost9;tl D. cos@¢0,cos€¢%

2
@ 126. Determine an expression equivalent to tan? 6 csc 6 + s_1;11§ .

A. sec’0 B. csc3 6 C. csc’@sec D. sec?@csch

2
. . . tan 6 cs
@ 127 Determine an expression equivalent to M

sec?
A. tan6 B. cotf C. tan*6 D. tan’6
128. Prove the identity: cosx+COLX _ oosxcotx
secx+tanx
2 .
129, Prove the identity: 2cosx.+ 2cos’x _ _SIOX.
sin2x 1-cosx
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® 130/ ' Determine an expression equivalent to cos(m+2A4).

A. —cos2A B. cos2A C. —sin2A D. sin24

®, 131/ Simplify: cos2xcosx +sin2xsinx

A, cosx B. sinx C. cos3x D. sin3x
: . e 28in6
@ 1=/ smotit: 2255
A1 B. cos@ C. csc@ D. sec@
tanx+sinx _ 1 _ tanx

133 Prove the identity: {+cosx _ csc2x  sec2x



TRIGONOMETRY II

1 A 52 B 95 C
2 A 53 %+2mr,5—;r-+2nﬂ, 96 B
3 B w+2nm, nel 97 C
g 29}’4'37 ggg 98 023+ 134+ el
6 B 56 C 99
7 C 57 B 100 D
g D 58 101 B
9 B 59 A 102 B
10 B 60 A 103 C
1 B 61 C 104 0”,4_n'§1
12 62 D 3'3
13 D 63 105 018+ %, nel
14 D 64 A 3
15 B 65 D 106
16 66 A 107 A
17 D 67 C 108 A
18 B 68 A 109 D
19 A 69 D 110 B
20 70 0.84,3.14,5.44 111 C
21 D 71 112 A
22 D 72 B 113 B
23 C 73 C 114 A
24 74 C 1156 D
25 A 75 D 116 &
26 D 76 a) % 557 117 = 57 37
27 C 66 6'6 2
T onn 5—”+2n7r
28 A b) 6 6 ’ 118 _Zo%Z
20 B nw, nel 6 6
30 77 119 a) =
31 B 78 A b) 7 +6n7, 27 +6nm, nel
32 C 79 C 120 B
3 A 80 C 121 Z’-+2n7r,§£+2rmf,
‘6’7 6 2nz, nel
35 B )
3 C 82 D 122 0.26+—';l,o.79+3'-;1,ne1
37 D 83 D
38 A 84 123  0.73+ 2nm, 2.41+2nm,
N 8 B 7% ¢ onm, Loy 2myme
4 D 86 27 4z . 6 6 ’
41 C 33 i 124 Z.2nn, 3 o
42 C 87 27 onm, X s onm, 2 2
3 3 3 5w
43 n+2nm, nel z+2””a T+2nn,nel
44 88 125 D
45 A 89 B 126 D
46 A 90 A 127 B
47 A 91 0.84+ 2nr, 128
48 5.44+ 2nm,nel 129
49 D 92 130 A
50 C 93 D 131 A
51 A 94 B 132 D

133



