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Q1. (5 points):
(a): Graph the function y =—-2c0s3X where —% <x<r&

(b): Find the intervals where the function is below the x-axis.

Solution: 0<3x <27 = 0<Xx 32?”

4) For - =< x= n , the graph of the function y =- 2 cos 3x, lies below the

n
3

¥-axis in the interval

A) o, B o2, n
3| |3

B) |-Z,0fulX, 2t
"3 33

Q) £f_} . [ﬂ”] : "
L 3 6 b
v D) '_i,i]J[i,i
6 6 2 5]
E) £J_‘]
6 2
. : R 3z 37
Question 2: (5 points): Given y =—cs¢(2X +7)+2, ——<X ST

(a): Graph the function over the interval

(b): Find the equations of vertical asymptotes over the given interval.

(c): Find the intervals where the function over the given interval is decreasing.
(d): Find the intervals where the function over the given interval is increasing.

Solution: (8): y =—sin(2x +7)+2 = 02X +7<27r = —-7<2X<7m = —%SX s%

¥
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|

(b): vertical asymptotes: x =—72[
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>
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(C): decreasing on (—Z , o)U(o,zj
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3. (5 points): Find all vertical asymptotes of y = 2tan| 3zx + 2| over the interval O,3 :
Q3.5p y 1 P

Solution:

All vertical asymptotes are given by: 37X +%: (2n +1)% , nh=0,%+1,+2,,+£3---

3X:(2n+1)1—1:n+1_1:n+1
2 4 2 4 4
_n. 1
3 12
_4n+1
12
Ifn=0thenX:ie O,i
12 12

If n =1 then X :ie 0,i
12 12

If n=2 then X :ieé [O,i}
12
1

. 5
The vertical asymptotes are: |[X =—|and |X =—
12 12

Question 4: (5 points) (7.2 Textbook Exercise 16): (tanX + cotx )2 — (tanx —cotx )2 =7

Solution:
(tanx +cotx )? — (tanx —cotx )> =tan®x +2tanx cotx +cot’x — (tan®x —2tanx cotx + cot®x)

=+2tanXx cotx ++2tanx cotx
=242
=4
Another Method:
16. (tanx+ cot ,x'}g — (tan x —cot x)

= [(lun x + cot x) + (tan x — cot r)]

- [l[:l:m x+cotx)—(tan x—cot r}]
= (tan x + cot x + tan x — cot x|
(tan x + cot x — tan x + cot x)
: : SINXY  COSX
= (2tan x)(2cotx) = 4. 2= . 227 — 4
' ' cosx sinx

Question 5: (5 points) (7.4 Textbook Exercise 15): Find sin@, if cos20 = —%, with 90°< @ <180°.

Solution: cos20=1-2sin’6 = —%=1—25in20

23in26?:1+i = Zsinzé?:E = sin29:£ — sinfd=+ EZ\/1_7:\/E:\/E\/€: 102
12 12 24 24 24 26 12 12

Another Method:
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15. cos28 = —%,9{]“{ 8 < 1807

cos20 =2cos” B —1=

5 7
ECGSEE:LDSES+]:—F+]:E=#
, 2

24

g =
Since 90° < @ < 180° cos 8 < 0. Thus,

o [T __ AT _ A7
cosfd = — E__@__Eu@
__ N1 N6 N

Tl Je 2

cos z

W2
. 7
sin@=1l-cos’@=1-| - —|

| Y24 |

Since 90° < 8 <180° sin& > 0 . Thus,
17 17 _ 17

T 6o
EENN T

Question 6 (5 points)(7.4 Classroom Example 3): If p =sin165°cos165° and g = COSZ%—%

sind =

then p+q ="
Solution:

p =sin165°c0s165° :%(Zsin165°cosl65°) :%sin 2(165°) :%Sin 330° :%(—sin 30°)= —%
q :00521—1:1(200525— jzicosz(zjzlcoszzlﬁzﬁ
8 2 2 8 2 8 2 4 2 2 4

1 N2 J2-1

prq=- 4=

4 4 4
Question 7: (5 points) (Reduction 1D Ex 7): Given f (x) :—50052x+7sm 2x—4 . Find the following

(a): therange of f  (b): the period of f (c): the amplitude of f

(d): write f (x) = —%cost +§sin 2x —4in the formy =k sin(2x +a)—4 where the measure of « is in

radian  (e): Find the phase shift of f .

V3

Solution: a=—-, bz—% = « isin Quadrant IV because (a,b) =(\/§/2,—1/2) is in Quadrant IV.

SIS

2 4 4
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Sinoc:R:—1 aelV
K 2 = 11x
w T
=-2Z OR a=-Z+27=""
COSazizﬁ “T7% “ "
k 2
f (x):gsin 2X —%cost — 4=k sin(2x +a) -4 =sin(2x —%)—4

V3

OR 1 (x)==5-sin2x ‘%COSZX —4=Ksin(2x +a)—4=sin(2x +%)—4

(@): R, =[-5,-3] (b):p:%”:ﬁ (c): Amp =1

(d): f (x)=sin(2x —%)—4, f (x)=sin(2x +%)-4

e): The phase shift of f (x)=—sin2x —=cos2x —4 =sin(2x ——)—4 is: —, (—to the right
(e) p (x) 5 > ( 6) B (12 ght)
The phase shift of ()= Y3sin2x — Lcos2x —4—sin(x + 25y _ais: 27 (AT 0 ine et
2 2 6 12 12
H . - . ,l\/g -1 3 . -
Question 8: (5 points) (7.5 Textbook Exercise 96): tan| cos 7—5|n T =? (Simplify your answer)
Solution: |
¢ oy : | 3
_ PRTRY & IE  B i We have tano = and tan = ——.
94. tan| cos™ ———sin | 5 | . NE) 4
h - - A4 | . . W
. ! [ -1 “J'G - 31
3 3 te T -=|
Letor = cos ™ T £ =sin 11 —— | Sketch 'm!_ cos - |-\ /)
2 . 5 | g oS
; . tan o — tan
angle o in quadrant I and angle /£ in =tan(a—B)= ]+[tancx t:mfﬂ
quadrant V. | PR
y y s 1 (3) 43
4 [} _ 3 1_\ 4), _ _1_\‘.{__;
1 [ ..'|If 3 \| 43-3
" , 2| N2
- TGN
2 !
| }' . ) 3 L _4+33_ 4438 3-43
V3 433 3ed3 343
L —12-25\3-36  —48-253
- 948 S -39
_48+2543
S 39

Question 9: (5 points): Whenever possible, find the value of each of the following:

: S 1
(@): cos (—Ej
et 1
(b): csc (—Ej
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(c): tan™ —J

(d): sin™| sin %Zj

(e): cos(sin‘l %j

Solution:
1 27

(a): COS(_EJ =3 =120°

(b): csc‘l(—%) = undefined
(c): tan™ (ﬁj = % =30°

3
(d): sin‘l(sins—”jzsin‘1 Siﬂ(ﬂ'—S—ﬂ-j =sin‘1(sin4—”j=4—7[:80°
9 9 9 9
(e): cos(sinlij:cos(e):g Because 13
13 13 5 D
Let 6’:sin*13 then sinH:i 12
13 13

Question 10: (5 points):
Find solutions of the equation —2c0s2xsin3x + 2c0s3xsin2x = J/3 over the interval
[-27,27] is:

Solution: —2c0s2xsin 3x + 2cos3xsin2x =+/3

C0S2X SIn3X — C0S3X Sin 2X :—g
SIN3X COS2X — Cc0S3X Sin 2X :—g
sin(3x —2x):—§

V3

sinx == X isin quadrant Il or in quadrant IV

_2m A St 7
3 " 3 3 3
x = areintheinterval [-27,27]

ss={_ﬁ _2m Az 5_”}

3' 3" 3'"3
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