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Prep-Year Math Program

Math 002 Class Test 2B
Textbook Sections: 6.3 to 8.3

Term 153
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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) (7.1 Recitation Q#1): If sec@ =——, then find csc@ =?
X

Solution:
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Q2. (5 points) (7.2 Recitation Q#4): If sin*X —cos*x =A cosBx ,then A =?and B =?

Solution:
b &
Sina sk = (ﬂr}a_ﬂ&;_%)(ﬁiw}m-ﬂ- Csg)
—_—D

=1
v L
= %m‘i - a3

L
= SNk - ("' Siw )

= %ino_k_ \ ‘.‘:.i\:'%_
= 2_Sin -\
——(1—23in2x)

= —C0S 2X

Then _ and -

Q3. (5 points)(7.5 Textbook Example 6): Evaluate tan (2 arcsin 5) =7
Solution:
f (h) Let iiTCHiT!I% = B. Then, from the double-angle tangent identity,
2 2tan B
tan| 2 arcsin— | = tan 28 = —ni (Section 7.4)
5 1 —tan" B8
- 2 Since arcsin% =f, sinfk = % Sketch a triangle in guadrant [, find the
B o length of TJlr: third side, and then find tan &. From the triangle in Figure 24,
o V21 tan B = —=, and
VIT®
Figure 24 ) —
Ly A A VA wE e
HII(ZZarcr,ini) _ 2777) _ '214 NI VT 4‘%: 4Vl
: — T .
3= 5S - o T 17
Be careful simplifying
the eomplex fraction. |
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Q4. (5 points)(7.6 Textbook Exercise 21): Solve the equation —2sin®X =3sinx +1 over the
interval [0, 27)
Solution:
21. —2sin” x=3sinx +1
—2sin” x =3sinx+1
2sin® x+3sinx+1=0
(2sinx+1)(sin x + ]) =0

. . 1
2eanx+1=0= 5111.&':—5 or

sinx+1=0=sinx=-1

Ower the interval [11 2;?)_. the equation

. | . .
siny =—— has two solutions. The angles in

quadrants IIT and IV that have a reference
T I ]J"

In the same interval, sin x =—1 when the angle

. 3r o [Tr 3w 1]
15 —. Solution set: . .
2 6 27 6 |

tan69° +cot24°
1-tan69° tan66°

Q5. (5 points): Find the exact value of

Solution:
tan69° +cot24°  tan69° +tan(90° —24°)
1-tan69°tan66°  1—tan69° tan66°
_ tan69° + tan 66"
~ 1-tan69° tan 66°
=tan(69° +66°)
=tan135’
=—tan45’
=-1

Q6. (5 points): Solve the equation cos X?+sm ( 53) =0

Solution: coslxzzg—sinl(%sj == cos cos = cos(——sm ] =
X V4 .1(—3)
2 —cos| Z —sint| =2
2 [3 5
Let 0=sin‘1(_—3) where ~Z<9<Z. = sing=—2, F<pg<Z =
5 2 2 5 2 2

@isin Quadrant IV y =—3, r =5, X =+4/r2—y2 =+25-9 =416 =4
i:cos(ﬁ—ej=cos£cos€+sin£sin9:l(ﬂ}tﬁ(_—?’j
2 3 3 3 2\ 5 2\ 5
4-33 4-33
= = SS =

5 5
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Q7. (5 points): Given the vectors U = <—2,2\/§> and v=-23i + 2] . Find the following
@ |u]

(b) The unit vector e in the opposite direction of U.
(c) The direction angle of v =-23i +2j .

(d) The vector 2u—+/3v.
(e) The smallest nonnegative angle between u and v.
Solution:

@): Jo]=y(-2) + (245)" ~Va+12 -4
a <—2,2\/§>: 1 3

b):e=—m=- <= -2
O)e =1 7 22
(c): Let ¢ be the direction angle of v=—2/3i +2j . Then
2 1 51
tan @ = =——— , 9eQll = 0=180°-30°=150°="L
23 3 © 6

(d): 2u—x/§v:2<—2, 2@>—@<—2@ , 2>:<—4,4\/§>+<6,—2\/§>:<2 , 2J§>
(e): Let o be the smallest nonnegative angle between u and v. Then

u-v <—2,2\/§>'<—2\/§,2> ~ 43 +43 _ﬁ
Jullvl @) 182

CoOS¢ = = a=30°=%

Q8. (5 points): Find the amplitude, range, period, phase shift, and sketch the graph the

function f (x) = cos%—«@sin% .

SO|UtI0n a:—\/é, b=1 = « isin Quadl’antll. k = la2+b2 _ (_\/§)Z+(1)2 :\/ZIZ
amplitude=2 , period =4r
R b 1] 1
sina :Ismalz‘—‘sz_

K 2| 2

—J3
2

T T 5rx
> a=—Da=r1-—=—
3 6 6 6

2

. a
cosa ' =|cosal = ‘?‘ =

. X X . X . X brx
f (x)=-43sin—+cos— =k sin(—+ ) = 2sin(— + —
(x)=-3 5 5 (2 a) (2 6)

f (x)zzsin(XEJr%”) /\
57 )

phase shift = ——
3

|
w|{
|
w|'§,"
rl\_,,oalﬁ/ N
6
w|§'

The period is P = =4r

N\l—\‘g’
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: . : 3r 1
Q9. (6 points): Given vy :3sm(2x —£j+4 , X e[—”ﬁ}
4 8 8
(a): Determine the interval where the function is increasing.
(b): Determine the interval where the function is decreasing.

(c): Determine the coordinates of the lowest point of the graph.

27[_2_7[

Solution: P="==""=7r
b 2
Phase Shift=x, = = 714 7 nits to the right
b 2 8

lpz 2z L lpm 2 37
4 4 8 4 8 4 8
The Key Points are: — 3z > i S 1z

8 8 8 8 8

oo | a0 Sx 7n | e ln 1 151 1%
1 &7 B 3 2 3 2 2 3 2 2
—2+
(a): Given x e[s_;;&} then the function is increasing on [7—7[&}
8 8 8 8
(b): Given x 6{3—”%} then the function is decreasing on {3—7[7—7[}
8 8 8 8
C): Given x € 3—7[& then the coordinates of the lowest point is 7—7[,1
8 8

Q10. (4 points) (6.6 Texthook Exercise 32): Graph y =3tan (%x - ﬂj over a two period.

Solution: —%<%X—ﬂ<% — 27 <3X —Ar<2r = 27r<3X <671

27
= ?<x <2r

— d e

Graph of y :3tan(%x —ﬂj:

b
=
LA
w|=|
b
=
]
L]

.
=1

\

o
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