Trigonometry Topics Accuplacer Review — revised July 2016

You will not be allowed to use a calculator on the Accuplacer Trigonometry test.
For more information, see the JCCC Testing Services website at http://www.jccc.edu/testing/ or call 913-469-
4439.

1. If cos@=¢and tand <0, find the value for csc&.

a. % b. —% C. —% d. %
2. Find the value of sin@ if € isacuteand tanfd=23.

a. % b. @ c. % d. %
3. If 0<0<7% and tan@ =3, find the value of secd.

2 1 b, —v10 c. -3 d. V10

4, Give all values of @ between 0 and 2, for which tan0=—\/§.
a Z b, 2& c. & d. 2 and =%

5. Evaluate sin‘l(—%) :

o~

11 11 1
6

7
a. g7« b. 57 and g7 C.

6. If sin9=% and 0<@<Z, find the value of sin(26).

=%
3,01 391

7. What is the exact value for sec(210°)?

a. % b. —% c. -2 d. _%
8. If f(8)=1-sind and g(@):%(sg) thenwhatis (f oQg)(7) ?

a 2 h, 1—L c. 0 d. 27

9. If sina=% and cosb=4¢,and we know a and b are acute angles, find cos(a+b).

a. 1 b. 0 C. —% d. 35

10. Choose the function below with the smallest amplitude:
a. f(0)=41sin(0) b. g(@)=1cos(20+1) c. f(6)=-3sin(10) d. g(6)=sin(-20-1)
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11. If AABC isaright triangle, with ZACB as the right angleand € as ZBAC, find tané.

13

14

15

16

17

18

i

b. 2

b
C. =

c. 15

. Find the value for cos@ if @ lies in the 3" Quadrantand cscd=—%.

3
a —7

b, >

c. —

N

. Given tan’@-2tan&+1=0, find all solutionsfor 0< @ < 2.

a. 0

. Which of the following has the largest value?

a. sinZ

T

b. &

b. cos4dr

c. Zand 3£

27
c. tan 3

. Find the maximum value of the function f (x)=3sin(3x—-2)-1.

1
a. 3

. If an acute angle & is part of a right triangle where the side opposite of @ is 5 units long and the hypotenuse is
9 units long, whatis coté?

a.

2\14
5

. Find the value for the angle x:

b. =

o
Ul

c. -1

5.7
d T4



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Which of the following has the highest maximum value on its graph?

a. y=+2sinx b. y=1cos(2x)+2 c. y=sin(5x—1) d.

y=5sinx-4

If the angle of elevation of the sun is & degrees, and a man’s shadow along level ground is 4.5 feet long, which

expression gives the height of the man in feet?

a. 4.5sin@ b. 4.5tand c. 4.5cot@ d.

A circle has a radius 16.4 cm. Find the length of the arc cut by a central angle of 37” :

4.5cscH

a. 12.3zcm b.16.4 cm c. 135cm d. 16.47zcm

What is the range of the function f (X) =3+4sin(x—%)?

a. (—oo, oo) b. [—%,% C. (%, 57”) d.

Simplify csc(sin‘l(—f)j.

2 _2
a. 3 b. 3 c. 2 d.

Simplify COS+5COSZ% using the following identity: cosacosb =

2

1_ B 1443 V312 d
a. 7 2 b. 4 C. 4
Atthe angle 6= 37” , which of the following has the largest value?
a. tanéd b. secd c. cosd d.
If sin@=% and cos@ <0, find tano.

2 3
a. 5 b. % c. 7% d
Which value of € causes tané@ to be undefined?
a. 0 b. & c. 7 d

Which of the following has a phase shift of exactly zero?

a. f(x)=3sin(2x-2)  b. f(x)=%cos(2zx)-3 ¢ f(x)=4+sin(2x-1) d.

Simplify the following: tan (sin‘1 (%j) :

a. % b. /3 C. % d.

If cotd=y and cosé =w, express cscé intermsof y and w.
y W 1

a w b. C. w d.

[2.75, 3.25]

1
2

cos(a+b)+cos(a—b)

.1

sin@

©o|uo

SN

f (x) =sin(x-1)

wlé&



31. Choose the function that matches the following graph:

a. f(x)=2sin(2x)+1 b. f(x)=-2cos(x)—1
C. f(x):Zsin(§)—1 d. f(x):—2003(§)+1
32. Which identity below is not true?
a. 2csc(20) = secdcsch b. cot’ = 2;
csc -1
. ., ) " _sin@cosd
c. cos*(0)+2sin?(8)cos?(0) +sin*(0) =1 d. tan(26) = o gL
2

33. If two strings are tied to the top of a pole and each is stretched tight so that it connects to level ground in a straight
line, each string would create a hypotenuse of a right triangle. One string is longer than the other, so they form
different angles with the ground. The shorter string hits the ground 18 feet from the pole’s base and forms an angle of
45° with the ground. The longer string forms an angle of &with the ground. Which expression gives the length of the
longer string in feet?

a. 9v/2sin@ b. 9sin® c. 18cscd d. 18tan@

34. What is the period of the function f(8)=3sin(20+1)+4 ?

a. 4rx b. 3 c. 5 d 7

35. For all values of x for which the expression is defined, cosix =

a. —COSX b. (cosx)* C. Secx d. none of these

36. A triangle contains an angle A which measures ST”, and an angle B which measures %. The length of the side
opposite angle A measures 12 cm. What is the length of the side opposite angle B ?
a. 642 cm b. 12 cm c. 6+/3cm d. 15cm



Answers to Trigonometry Topics Accuplacer Review
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21.
22.
23.
24,
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
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Solutions to Trigonometry Topics Accuplacer Review

1.

Since cscd = snd we should find sin@. Using sin® @+ cos” @ =1, and substituting the known value, we have
sin

sin20+(§)2:1 . Solving for sin@ we get sin@=+% . Since tané is negative and cosé is positive, @ is in
quadrant IV, where sin@<0. So sinf=-%,andthus cscd=-3 .

length of opposite side . . . . . .
We canuse tan @ = ,ength of az;)acemside % to imagine a right triangle with legs of length 5 and 4 units, and hence

- __ length of opposite side __ 5
a hypotenuse of 5° +4% =+/41. Sothen SINO = oo =T

Using the identity that 1+ tan®@ =sec’ @ , we get 1+(3)2: sec’ @ and thus secé is either +/10 or —+/10 .
Since @ s said to be between 0and 7, then cos@ must be positive and thus its reciprocal secé must also be
positive, hence secé = J10 .

tan @ is negative in quadrant Il and quadrant IV and tan 0= \/5 when the reference angle, é =Z%.Thus, the

quadrant 11 angle with a reference angle of & =% would be o ZZT” , and the quadrant 1V angle with a reference

angle of @ =Z would be @ =2£ . The two solutions are & =2 and 0 ==2£ .
The inverse sine is a function, so that for each value in the domain there is one and only one value in the range. The
V/

domain of the inverse sine function is [—1,1] , and the range is [
2 2

} . The correct answer is in quadrant IV, but

must be written as — 4 z instead of 4z to be in the range.



10.

11.

12.

13.

14.

15.

The identity needed is sin 26 = 2sin & cosé , but we also need the value of cosé. Since 0<@<Z , cos# must

<z,
be positive. Then we can find cosé using the identity sin®#+cos®6=1. So (%)2+ cos’f=1and cos’ =21
which means €0S & =% . Therefore SiN 26 = 2(%)(%1) = 35—\/?

Since 210° is in quadrant 111, sec(210°) <0 and uses the reference angle 30°. Thus we have that sec(210°) =
1 _ 1 _ 1 _ _ 2

cos(210°) ~ —eos(30) ~ (B4) T B

since (fog)(x)=(f(g(x))), wefirstfind g(7) = =57 = Aoz

g
(fog)(m)=f(-%)=1-sin(-%)=1-(-D=2.

We would like to use the identity cos(a+b) =cosacosb—sinasinb, so we need the two missing trig values. To

get them we just apply sin®@+cos’@=1 toobtain COSa =2 and Sinb =2 . Substituting these values, we

getthat cos(a+h) = (g)(g)—(g)(g) —l_9_1

Since the amplitude is the magnitude (absolute value) of the coefficient in front of the sin@ or cos@, we see that of

these options, % is the smallest. Note that if no value is present, you assume an amplitude of 1.

. __length of opposite side __a
Since tan@d = length of adjacent side we have that tang = b

. . . N __length of opposite side __ —_—
Using the larger right triangle, we have tan(30°) = % = ength of adjacentside % to show that BC =+/3.

ﬁ
2

. . oy — _ PB Py 2
Then we can use the smaller right triangle, APCB, to get cos(30") = = J3 and hence Z(PB) :(\/5) S0

PB = % or 1.5.

First we use the value of cscé toseethat SiN@=—=2 and then the identity sin®&@+cos’@ =1 to show that

2
cosf ==+ 1—(—%) = i% . Since the angle is in quadrant 111, it has to be the negative option, so

cosf = —

as

Factoring the equation, since it is quadratic in form, we get (tan@—1)(tan#-1) =0, so tand=1. tand is

A~

positive in quadrant | and quadrant Il and tan 6 =1 when the reference angle, @ =Z . Thus, the quadrant | angle

with a reference angle of & =2 would be 0 =7, and the quadrant I1l angle with a reference angle of 6 =%

would be @ === The two solutions are & =% and 6 =2

Comparing the values, we have SinZ=1 | cos4rz =1, tan4~ = /3, and CSCZ = V2. since V2 >1

CSC has the largest value.



16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

Since extreme values of sin(3x—2) are +1, we get the extreme values of the given function as 3 (1) -1=—%

and %(—1)—1=—3%. Therefore the function’s maximum value is —% .

Using the Pythagorean Theorem, we get the missing 3" side of the triangle as /92 —5% =/56 = 2/14 . Then since

__length of adjacent side
coto = length of opposite side W€ get 75 .

Since COSX = % we have that SecXx = % and therefore X =sec (%)

Since the graphs of cos x and sin x each have a maximum value of 1, the maximum value of J2sinx is 2 ~1.4.
The maximum value of %cos(Zx) +2is %+ 2 =2.3. The maximum value of sin(5x—1) is 1. The maximum value of

5sinx—4 is 5-4=1. Therefore y=%cos(2x)+2 has the largest maximum value.

Consider the right triangle created by the man, his shadow and the distance from the top of his head to the edge of the

__length of opposite side height __ height . .
shadow as the hypotenuse. Then we can say that tang = length of adjacent side — Shadow length ~ 4.5 Therefore his height
is 4.5tan @ feet.

Since the arc length is the radius multiplied by the angle in radians, we get arc length = 37”(16.4) =37(4.1)=12.3x
cm.

For all values of 6, we know —1<sin@ <1, so -1< sin(x—%)sl. Then —1-%£%sin(x—%)sl-%, and finally
3+—1-% < 3+%sin(x —%) < 3+1-% .So 2% < 3+%sin(x—%) < 3% , which gives us the range [2.75, 3.25].

Working from the inside out, sin”? (—%) is the angle ¢ in the interval —72-<6 <2 such that sing = —%. So

-1 N : T\ _ _ _
sin (—T)_—%. We then find Csc(—g)_ Sin(l_%) _é_—%.

Substituting the given values into the identity, we get

cos(fy v 8) roos(p=5) _ ooof)eed(f) _GeF 1 5148
= —z-l-T— Z

2 2 2

Substituting the value of the angle into each of the choices, we see that tan (37”) =-1,

sec(%”) = Cos(l%r) = _1£ -2, COS(sT”):—% ,and sin(%”):%. Therefore sin@ has the largest value
2

since it is the only one that is positive.

o I 2 .
Using sin? @+ cos? @ =1, and substituting the known value, we have (%) +c0s? @ =1. Solving for cos® we get

cosf = i% . Since it is stated that cos@ < 0, it must be —%. Then we can find tané@ = ﬂ =

2
3 __ 2
cosd _g J5

tand = % is undefined when the denominator is zero, so since cos% =0, tan@ is undefined when @ :% .
coS

7



28.

29.

30.

31.

32.

33.

34.

35.

36.

Since the phase shift is determined by a value being added or subtracted in the argument of the trigonometric function,
and f(x)= %COS(Zﬂ'X) —3 has no value in the argument being added or subtracted, this gives our answer. You could

input a “+0” next to the x to see that it has zero phase shift.

Working from the inside out, sin™* (%) is the angle @ in the interval —7 <6 <7 such that sind =% . So

P
sint (%):% We then find tan (%) - z;z((i)) =%=%=@.
5 7

w

We have cos@ =w and cotez%z Y, SO we can write _Lez y . Solving for sin@ gives ﬂ:sine, so we have
sin sin y

csco =_i=
sin@

From the graph, we can estimate the maximum function value is 1 and the minimum function value is —3. This tells
us the function has a midline at y =—1 and an amplitude of 2. The period of the function appears to be 4z . The only

choice with a midline at y =-1, an amplitude of 2, and a period of 4z is f(x)= Zsin(g)—l, so this is the correct
function for the given graph.

On this problem, you can find the solution by finding equivalent statements to until you see an identity you know or a

contradiction. In this case, we are looking for the contradiction. The contradiction is cot’ 6 = —
cscc -1
1 sinf@ _ sin”0

csc2d-1 —L——1 1-sin?@ cos?o
sin“ @

because the right side can be re-written as =tan® @ , which is not the same

as cot® @ . (You can verify cot?6 and tan? @ are not the same by noticing, for example, that cot? (%) =3 and

tan? (%) = % , which are different.) You can also show the other three choices are true statements using trigonometric
identities.

The triangle formed by the shorter string tells us the pole is 18 feet tall since any right triangle containing a 45° angle
has legs of the same length. Then the longer string makes a right triangle with the 18-foot pole opposite the angle &,

longth of opposte side _ etantoTpote _ 18 and we get that the longer string is 18- =18csco feet

SO we can write sing = length of hypotenuse ~ length of string ~ string

long.

The period of sin@ is 27 . The only transformation that affects the period is the horizontal stretch (or shrink). In this
case, the coefficient of 2 on the @ would shrink the graph horizontally (and thus shrink the period) so that the
function’s period is now 7 .

The expression costx refers to the inverse cosine function, which gives the angle & in the interval 0 <8 <z such
that cosd = x. None of the other given expressions mean the same thing, so the answer is “none of these”.

sin3z sinZ

4 g When we solve for b, we

We can use Law of Sines to find b, the side opposite angle B . We have

P 1
gt b= 12sing 12(4)
sindz A2
4 2

12
-~ —62cm.
V2



