Trigonometry Homework Booklet
Convert 5.3 radians to degrees.

A. 0.09° B. 0.18° C. 151.8% D. 303.67°

Determine the period of y = 6cosi—75[x+8.

A 2 B.— C.15 D. 30
15

Determine the exact value of tan 5?” )

V3 1 1 B

A —— B.-— C. — D

2 J3 J3 2

The point (m, n) is the intersection of the terminal arm of angle @ in standard position and the
unit circle x> +y® =1. Which expression represents sin 8 ?

m p.

Am Bn C n
n m

Which of the following is an asymptote of y =secx?

A. x=0 B.x:z C.x=£ D. x=x
4 2
Simplify: ~ 5n2¢
sing

A. 2 B. sin@ C. cos@ D. 2cosé@

COS X + cot X "

Which expression is equivalent to
sinx+1

A. secXx B. cscx C. cotx D. tanx

Which expression is equivalent to sin (x+%)+sin(x—%) ?

Ne

A. Tsinx B. sin x C. \/§sinx D. 2sinx

Solve: sin3x+tanx=3, 0<x<2r

A. 131 4.34 B. 2.44, 3.85 C.131,157,434,471 D. 0, 2.44,3.14,3.85



10. A Ferris wheel has a radius of 18 metres and a centre C which is 20 m above the ground. It
rotates once every 32 seconds. A platform allows a passenger to get on the Ferris wheel at a
point P which is 20 m above the ground. If the ride begins at point P, when the time ist=0
seconds, determine a sine function that gives the passenger’s height, h, in metres, above the

ground as a function of t.

A h(t)=18sin=t+20  B. h(t)=18sin—= t+20
16 32

C. h(t)=20sin-=~t+18  D. h(t)=20sin— t+18
16 32

11. Determine the period of y =tan x.

A. 1radian B. % radians C. x radians D. 2z radians

12.  Given a circle with radius 10 cm, calculate the length of arc a which contains a sector angle

0 =2 radians.

a

A. 57 cm B. 107 cm C.10cm D. 20 cm

13. Find the exact value of tan%r.

A -3 B - D. /3

1 1
N



14.

15.

16.

17.

18.

19.

20.

21.

22.

Solve: cosx=2x, 0<x<2x
A. 045 B. 0.58 C. 0.90 D. no solution
The expression cos3xcos2x —sin3xsin 2x is equal to

A. sinXx B. sin5x C. cosx D. cosb5x
Solve: 2cos®x—-1=0, 0<x<27

Iz
4

57

A Z B. L 2%
4 33

Determine the maximum value of the function f (x) =acosx+d ,wherea>0,d>0.

A. a B.d-a C. a+d D. 2a+d

Simplify: %+i&
co csc

A. csco B. 2sin@ C. 2cotd D. sin@+cosé@

The terminal arm of angle @ in standard position passes through the point (m, n)
where m >0, n > 0. Determine the value of sin(z +8).

A _—n B _—m C _n D _m
Jm? +n? Jm? +n? Jm? +n? Jm? +n?
A wheel of radius 30 cm has its centre 36 cm above the ground. It rotates once every 12

seconds. Determine the equation for the height, h, above the ground of a point on the wheel at
time t seconds if this point has a minimum height at t = 0 seconds.

A. h(t)z—BOcos%HG B. h(t):30005%t+6
C. h(t)=—3000$%t+36 D. h(t)=—30005%t+36
Convert 210° to radians.

A. 1.83 B. 2.69 C. 3.49 D. 3.67

Determine an expression equivalent to sec&cotésiné .

Al B. cot@ C. csco D. tané



23.

24.

25.

26.

27.

28.

29.

30.

Determine the exact value of sec7—7[ .

1 1
A -2 B.—7§ 0_75 D. \2

Determine the period of the function y =3cos4x.

A.% B. % C.ér D 8r

3

Determine the range of the function y =-2sin3x+4.

A -6<y<-2 B.-2<y<2 C.0<y<4 D.2<y<6

Solve: 2cosx+\/§:0, 0<x<2rx

Solve: sin2x+cos3x=15, 0<x<2r.

A. 384,437 B. 497,512 C. 5.07,5.58 D. 1.20, 1.90, 3.76, 5.64

Simplify: sin(2x+7)
A. sin2x B. cos2x C. —sin2x D. —cos2x

The two smallest positive solutions of sin3x =0.4 are x = 0.14 and x = 0.91. Determine the
general solution of sin3x=0.4.

A. x=0.14+2n7z, x=0.91+2nz, (nisan integer)
B. x=0.14+6n7z, x=0.91+6nz, (nisan integer)

C. x:0.14+n?”, x:0.91+n§, (n is an integer)

D. x=0.14+2nT”, x:0.91+2nT”, (n is an integer)

The function h(t)=3.9sin0.167 (t—3)+6.5 gives the depth of water, h, metres, at any time,

t hours, during a certain day. A cruise ship needs at least 8 metres of water to dock safely. Use
the graph of the function to estimate the number of hours in the 24 hour interval starting at t =
0 during which the cruise ship can dock safely.

A 379 B.468 C. 757 D. 9.36



31.

32.

33.

34.

35.

36.

37.

38.

Determine the amplitude of y =-5sinz(x—3)+4.

A.-5 B.3 C. 4 D.5

Convert 135° to radians.
A. 1.18 B. 1.92 C. 2.36

Determine the period of y =tan4x.

AL BZ C.2z D. 4r
4 2

. 117
Determine the exact value of sec? .

2 2
A -2 B.2 C.—— D. —
J3 V3

csc? x—1

Simplify: = x

D. 4.71

A. cos’x B.sinx  C. —cos®x D. —sin?x

Solve: \/Esinerl:O, 0<x<2mw
Az gz lIn o 3mom

4 4 4 4 4 4
Solve: 3c0s2x=—X, 0<x<2m

A. 0.67 B. 0.52,1.57

Which equation represents the sine function graphed below?

¥

C. 0.67, 3.07

2r

D. 0.95,1.99

. 4

A. y=4sin—
y 3

. 4

B. y=4sin—
y 3

.3
C. y=4sin—
y 2

+8

+8

+8

D. y=4sin§(x+£j+8
2 6



39.

40.

41.

42.

43.

44,

45.

46.

A wheel rolling along the ground has a radius of 32 cm and rotates once every 8 seconds. At
time t = 0, a point P on the outside edge of the wheel is touching the ground. Determine a
cosine function that gives the height, h, of point P above the ground at any time, t, where his in
cm and t is in seconds.

A h(t):—32cos%t B. h(t)=-32cos 2zt

C. h(t)=—32003%t+32 D. h(t)=-32cos 27t +32

Determine the number of solutions for (asinx+a)(bcosx—c)=0 for 0 <x < 27,
if 1<a<b<ec.

Al B. 2 C.3 D. 4

Convert 5% radians to degrees.

A.90° B.180° C.270° D. 450°

Determine the range of the function y =4cosx —2.

A -4<y<4 B.-2<y<6 C.-62y<2 D.2<y<6
Solve: sin2x—cosx=1 0<x< 27

A.0,5.07 B.314,432 C. 314,436 D. 042,1.89, 2.95,4.21

Determine the exact value of cot%.

AV3I B -V3 C -~ D -+

V3 V3
Determine the period of the function f (x)= —%sin%.
2
A.? B.r C. 4z D. 6n
Solve: 2sinx+1=0, 0<x< 27
_E > g o Ixllx iz Sm
6 6 6 6 6 6 33



47.

48.

49.

50.

51.

52.

53.

54.

tandcsc? 9
sec?d

Determine an expression equivalent to
A tand B.cotd C.tan’fd D. tan’é
Simplify: cos (7 — 2x)

A. —cos2x B. —sin2x C. cos2x D. sin2x

A wheel with radius 20 cm has its centre 30 cm above the ground. It rotates once every 15
seconds. Determine an equation for the height, h, above the ground of a point on the wheel at
time t seconds if this point has a maximum height at t = 2 seconds.

A. h=20003i—g(t+2)+30 B. hz2000$i—§(t—2)+30

C. h:30cosi—g(t+2)+20 D. h:30cosi—g(t—2)+30

Determine a cosine equation that has the following general solution:

E—i—n7r Z—i—2n7r ﬁ+2n7r
2 "6 "6

A. cosx(2003x+x/§)=0 B. cosx(2cosx+x/§):0

0

C. cosx(2cosx—x/§) 0 D. cosx(2005x—«/§)

) 11
Give the exact value of cos%.

A —— B ——
2 2

. ) 2sin0

Simplify: )
plity sin 20

A. 1 B.cos@ C. csc@ D. sec@d

An arc of length 5 cm subtends an angle of 30° at the centre of a circle with radius r.
Determine the value of r.

A 477 B.600 C.955 D.10.00

Determine the period of y = tannx.

A1 B.2 c.% D.



55.

56.

57.

58.

59.

60.

Solve: 3sinx=x-+1 0<x<2m

A 025 B.187,287 C. 054,154 D. 054,187
Simplify: sin[%ﬁ—i—x]

A. sinx B. cosx C. —sinx D. —cosx

Solve: sin? x =sinxcosx, 0< x < 27w
A x=07 B x=Z'" ¢ x=0 27" b x=0Z 2%
4 4 4 4 4 4 4

The terminal arm of angle # in standard position passes through the point (-2, 5). Determine
the value of secf.

AT SN RN

A— B.— C —— .
2 5 2 S)

Determine the range of the function y =bcosax —2b, where a>0,b>0.

A b<y<3b B.-3b<y<-b C.b-a<y<b+a D.2b-a<y<2b+a

Determine the general solution for:  sin2x = —%

A 7—7z+2n7z, =43 +2nz (nis any integer)
12 12
i 11x . :

B. —+nz, — +nx (n Is any integer
TR T I ( y integer)

C. 13—7[+ 2nr, 2z +2n7z (nis any integer)
12 12
137

D +nr, 21—12” +nz (nis any integer)

12
61. Convert 150° to radians
N 8% c>” p.5%
3 2 6 5

62. Solve tan x+sinx=1(0< x < 27)
A. 0.49, 4.22 B. 2.06, 5.80 C.0.49,157,4.22,4.71 D. 1.57, 2.06, 4.71, 5.80



63. The diagram below shows the unit circle, determine cosé

¥

(AN
\C

64. Determine the period of the function y = tan%x

A.5 B. 10 c.Z D. =
5 10
65. Which expression is equivalent to cos8x+1
A.cos’® 4x B.sin® 4x C.cos’16x D.sin?16x
66.
Which graph best represents v=secx, 0=x=2m7
A ¥ B. ¥
| | | |
jl lk Kjl l
| | | |
| | | |
1 | | 1} | |
| | | |
} . } t x . f : f x
z noo i on 3 ™ L Im
-ir | e N (e N
| /_\| ﬂl
| | | |
| | | |
| | |
C y D ¥

A - —
.,_.|. _
Tl

C

A p B.q C.—p D.—q



67. Solve: </3+2sinx=0 (0<x<2r)

Az 2% B 4% 57 cZ>2 pD.. % ="
3 3 3 3 6 6 6 6
68. In the function y =asin (x—c)+ d where a, c and d are positive constants, determine the range of
the new function formed if a is doubled

o 7 11z

A.d—%Syngr% B.d-2a<y<d+2a
a a
C.—d—ESyg—d+E D.-—d-2a<y<-d+2a

69. Determine the general solution to 3sin5x =1

Ax=007+2" y_0564 207 B.x=007+ 2" x=5941 "%
5 5 5 5
C.x=0.07+2n7,x =056+ 2n7 D.x=0.07+2n7, X =5.94+ 2n7

70.

The Ferris wheel shown in the diagram has a radivs of 16 m and its centre is 18 m above the
ground. It rotates once every 60 5. Ethan gets on the Ferris wheel at its lowest point and then the
wheel starts to rotate. How long does it take Ethan to reach 29 m above the ground for the first

time?

A 1L2s
B. 2224¢g
C. 2392%
D. 3776s



Written Questions:
1. Solve 2cos” x +cosx—1=0 algebraically over the set of real numbers.
(Give the general solution using exact values)

sin2x  sec’x—1

2. Prove: =
1+cos2x tan x

3. Prove the identity:  sin 2x(tan x4 cot x) =2

2C0sX+2c0s°X _ sinX
sin 2x 1-cosx

4, Prove:

5. Solve the following equation algebraically 3cos® x+cosx—2=0, 0<x<27



sin 26

6. Prove the identity: ~ (cscd—sin6)tanf = —
2sinf

7. A Ferris wheel has a radius of 25 m and its centre is 27 m above the ground. It rotates once
every 40 seconds. Sandy gets on the Ferris wheel at its lowest point and then the wheel begins
to rotate.

a) Determine a sinusoidal equation that gives Sandy’s height, h, above the ground as a
function of the elapsed time, t, where h is in metres and t is in seconds.

b) Determine the first time, t (in seconds), when Sandy will be 35 m above the ground.

sin X sin X

— = —2tan®x
1-sinx 1+sinx

8. Prove the identity:

Q. Prove the identity: _cotd =-—secd

sin@—-cscd



~
)
<

1.D 2.C 3.B 4.B 5C 6.D 7.C
8.B 9. A 10. A 11.C 12.D 13. A 14. A
15.D 16.C 17.C 18.B 19. A 20.D 21.D
22. A 23.D 24. A 25.D 26. A 27. A 28.C
29.D 30.D 31.D 32.C 33. A 34.D 35. A
36.D 37.D 38.D 39.C 40. A 41.D 42.C
43.C 44.D 45.D 46. C 47.B 48. A 49. B
50.D 51.D 52.D 53.C 54, A 55.D 56. D
57.D 58.C 59.B 60. B 61.C 62. A 63. A
64. A 65. A 66. A 67.B 68. B 69. A 70.B
1. 2.
2c0s* X +c0sx—1=0 LHS RHS
Cos® X+cosx—2=0 2siNXCOSX sec’ x—1
(cosx—1)(cosx+2)=0 1+cos2x tan X
1 5 2sinxcosx tan’ x
(cosx—Ej(cosx+§J=0 1+2cos? x—1 tan x
2SiNXCOSX tan x
(2cosx—1)(cosx+1)=0 ool x
oS cosx = —1 smx _
2 COS X
X:£+27zn, X:5—7z+27zn,X:7z+27m tan
; 3 3 LHS = RHS
sin 2x(tan x +cot x)
. (sinx cosxj
2SINXCOSX| ——+——
COSX SinX
. sin® x cos’ X j
251N X oS X — +—
COSXSINX  Sin XCOS X
. sin? x +cos’ xj
2sinxcos x| ————— =
Sin X cos x
25sin X cos X ;j
sin X COS X

2



4, 5.
2C0S X +2¢0s* X 3cos® x+cosx—2=0

sin 2x cos® x+cosx—6=0
2
208 X+ 20" X (cosx—2)(cosx+3)=0

25sin xcos X
2 3
2c0s x(1+cos x) cosx—g cosx+§ =0
2sin xcos x
1+cosx(1—cosxj (3cosx—2)(cosx+1)=0
sinx {1-cosx cosx=g cos X =—1
1-cos® x 3
- x=0.841,5.442 X=r
sin x(1—cos x)
sin® x
sin x(1—cos )
sin X
1—-cos X
6. 7.
LHS RHS
in 20 10a) h:—25cosj—gt+27
(cscd—sinO)tan & sm.
2sin@
_L—siné? tan @ M 10b)  12.07 seconds
sing 2sin@
=2
;—Sl_n 4 tan @ cosd
sin@ sind@
e 2
1=sin"6 fc'm Hjtane
sing
2
C‘?S G)tané?
sin@
cos’ @ (sinej
sin@ )\ cos@
cosd

LHS = RHS



8. 9.
sin X sin X cotéd

1—sinx_1+sinx sin@—-cscé
sinx(1+sinx) sinx(1-sinx) cosé
1-sinx 1+sinx __sing
- - 2 - - 2 - l
SIN X +SIN° X —SIN X +SIN° X sin@ ————
(1-sinx)(1+sinx) sind
cosd
2sin® x sing
1-sin®x sinze_ 1
2sin? x sind siné
cos® x cosé sin?6-1
2tan? x sing | sing
cos&’( sin@ j
sin@ \ —cos? @
1
—cosé

—secd



