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Provide neat and complete solutions.
Show all necessary steps for full credit and write the answer in simplest form.

No Calculators, Cameras, or Mobiles are allowed during this exam.
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Q1. (5 points): Giveny :—1+cos(3x +%), O<x <7 .

(a): Graph the function over the given interval.
(b): Find the intervals where the function is increasing over the given interval.

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

Solution (a): 0<3x +%£27z = —%sSx 337”
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(b): | Z, 21122
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(C): 0, 2 ’ z ’ i
6 2 6
Q2. (5 points): Giveny :sec[Bx +Zj, 0<x <7z .
(2): Graph the function over the given interval.
(b): Determine the equations of vertical asymptotes over the given interval.
(c): Find the intervals where the function is decreasing over the given interval.
Solution (a): 0<3x +Z<27r < -Z<3x P T
2 2 2 6 2
y | | |
y =cos[3x +£j 2T | | |
221t | | |
X
t < + | ol
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| | |
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Q3. (5 points): Given the function y :Btan(Zx +%j where —%< X <7

(a) Graph the function over the given interval

(b) Find the x-intercepts over the given interval

(c) Find the equation(s) of vertical asymptote over the given interval.
Solution (a):

T /A
—— <X +—=<—
2 2 2

T <AdX +7m<T

—2r<4x <0
T
-——<x <0
2 _
1y
6.
5._
4._
3._
2._
T X
- 1 hid n 3n m In
2 8 4 8 2 8
21
3+
41
5+
—61
V4 /4 3
(b): x=——,xX==, X =—
4 4 4
T
(c): x=0, x==

Q4. (5 points): If sin(37°) =t , then sin863° +sin307° =
Solution:
sin863°+sin307° = sin(863° — 720°) + [—sin(360° — 307°)]
=5in143° —sin(53°)
= 5in(180° —143°) —sin(53°)
=+sIin37°—co0s(90° —53°)
=t —co0s(37°)
=t —+/1-sin®37
=t —1-t?
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Q5. (5 points): Given: f (x)=cos2x ++/3sin2x .
(a): Sketch the graph of f over the interval | -2, U

12 12
(b): Find the interval where the function is decreasing over the interval {—% : %}
(c): Find the interval where the graph is above the x-axis over the interval [—% , %}
7 11z

(d): Find the interval where the graph is below the x-axis over the interval {_E : EJ

Solution (a): f (x)=c0s2X ++/3sin2x = |1’ +(J§)Zsin(2x +a)=2sin(2x +a)

Sina=—
sa=2 = i (x)=23in(2x +%)

J3 6

CoOSa =—

0<ox +Z<27r = —Zeox<oar-Z o _Foyx<Z
6 6 6 12 12
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24
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0): Decreasing on E,— C): The graph is above the x-axis (——,—j
(b) ) {6 3} © o 12712

Q6. (5 points) (7.1 Textbook Exercises 105-112): Prove the following identities (Show all steps)
(a): Intanx sinx|=2In|sinx |+ In|secx |

(b): Injtanx |+In|cotx|=0

(C): esinzxetanzx :eseczxe—coszx

(d) ex+2|n\sinx\ :ex SinZX

(e): xe™ =x3

Solution:

sin x

(2): LHS =In|tanx sinx|=In[|tanx|[sinx || =In|tan x|+ Insinx | =In o

+In[sinx|

:In|sinx|—|n|cosx|+In|sinx|:2In|sinx|+ln|cosx|_1:2In|sinx|+ln|secx|:RHS
(b): LHS =In|tanx |+In|cotx|=In[|tanx|[cotx|]=In1=0=RHS
(C): LHS =g ™ *g™ " =gloosixpsee st —gleosixusicl _gmeosiuisectx _ g tosixgset’x _ Qg
(d): ex+2|n‘sinx‘ _e* .e2ln\sinx\ _e* .eln‘sinx‘z _

(e): xeMx? _y eInX? _y y2 _x?_RHs

e* -|sinx|2 =e*sin*x =RHS
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Q7. (5 points): Whenever possible, find the value of each of the following:

(a): cot(—/3)
(b): sin*(sinx)

ol
(d): sec(tan™2)

(e): cosl(tan%[j

Solution (a): cot™(—/3) =%—tanl(_@)=%_(_%]: o7
(b): sin”(sinz)=sin"*(0)=[0]

(c): cos(cosl %) = because %f D_..=[-11]

(d): Let 0 =tan2 where —%<¢9<% then tan@=2, 6<Ql

tanH:Z:% — x=1y=2and r=+5

sec(tan‘lz):secezxL:?: J5

(€): cos™ (tan 2{] =cos™ (—tan %j =cos™ (—\/§ ) = because —~/3 ¢[-1,1] = D s

Q8. (5 points) (7.1 Textbook Exercise 104): If sin® #+cos® #=A +B sin® Bcos” B then find A and
B . (Show your work)

Solution: sin® s+cos® B =(sin’ ﬁ)3 +(cos’ ﬁ)3
= (sin® S +cos® B)(sin* f—sin” fcos” f+cos’ f3)
= (D) (sin® S +cos’ f+2sin® fcos? B—2sin® fcos® f—sin® Bcos® )

= (sin” B+ cos’ ﬂ)2 —2sin? Bcos? B —sin? fcos? B
=1-3sin® fcos® f
=A +Bsin? Bcos’ B then |A =1] and |B =—3|

Another Method:
sin® #+cos® 8 =(sin’ ,8)3 +(cos? ,5’)3
=(1-cos’ ﬂ)3 +(cos’ ﬂ)g
=(1-3cos? B +3cos* B —cos® ,B)Jr(cos2 ,8)3
=1-3cos® f+3cos’ S
=1-3cos® B(1-cos’ f)
=1-3cos’ Bsin®
=1-3sin® fcos’
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Another Method:

sin® A+ cos® 8 =(sin’ ,8)3 +(cos® ,8)3
= (sin® B+cos® B)(sin® B —sin” Bcos”® B+cos’ f3)
=sin* B —sin® pcos’ S +cos’ S
=sin® Bsin’ f—sin” fcos’ [ +cos® fcos’ B
=sin® B(1—cos® ) —sin® fcos’ [ +cos® B(1-sin® B)
=sin® B —sin® fcos® f—sin” fcos’ ff+cos” f—sin® fcos® B
=sin® B +cos’ B —3sin® fcos’ S
=1-3sin® fcos® f

Q9. (5 points): (7.2 Textbook Exercise 70): Refer to the figure. Find the exact value of y =?.

[y 4
£ ﬁ

Solution: Let /A and /B be the tw
/B =90°-

90°—a +90° - f+y =180°
180°— o — B+ =180°

y=a+p

tan;/:tan(a+z):w
l-tanatan g
4 3 8 9 17
__6 4 _12 12 _12
.43 11
6 4 2 2
=£.2=E = tany:E = y=tan‘1£ OR ;/=oz+ﬂ:cos’1i+cos‘1£
12 6 6 6 J13 5

Q10. (5 points): Solve 4sin36cos36 —2+/3sin 30— 2+/2 c0s30++/6 =0, where 0° < <180°
Solution: 4sin36cos360 —2+/3sin30—2+/2 c0s30 ++/2+/3=0
25in30(2¢0530—/3) —~/2(2c0s30 —~/3) =0
(2c0s30 —+/3)(25in 30 —+/2) =0
2c0s30-+/3=0, 2sin30-+/2=0
V3 J2

c0s30=—, sin30=——
2 2

30 =30°+k 360°, 30=330°+k360°, 30 =45°+k360°, 30 =135°+k 360° where k is an integer.
6=10°+k120°, #=110°+k120°, 0 =15°+k120°, 6 = 45°+k 120°
k=0 = #=10°, 110°, 15°, 45°

k=1 = 6=130°, 230°¢[0°180°), 135°, 165° SS :{10°,15°,45°,110°,130°,135°,165°}
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