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Prep-Year Math Program

Math 002 Class Test Il
Textbook Sections: 6.3 to 8.3
Term 142
Time Allowed: 90 Minutes
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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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QL. (7 points):

(a): Graph the function f (x) = —gcos(%x j over the interval [—8?”8?”}

(b): Determine the intervals where the graph of the function is above the x-axis.
(c): Determine the intervals where the function is decreasing.

Solution (a):

3 3 .
Q8. For —STE £x< %Tv, the graph of the function f(x)= _ECOS(ZJC) is above the x-

axis on the intervals

Sec. 6.3 - Questions 23-40, Page 594
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(b): The graph is above the x-axis on (—27[, —2—7[) U (2_7[127[)

3 3
(c): The function is decreasing on {—4?7[,0] and {4{,8?71

Q2. (7 points): The graph given below represents the graph of a sine function of the form
y =asin(bx +c¢)+d. Find the values of a,b,c,and d .

Solution:

|a| _ Amplitude = Maximum — minimum _ 3—-(-)) :ﬂ

2 2 2

=2 = [g=2 = a=-2[a=2
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Period = 2
I

_2z
I
b=-2,[b=2

T

Maximum = [a|+d
3=2+d
d=1

Phaseshift:%, bx +c =0 = 2(%}0:0 = = [c=-=

OR:
. c
Phase shift = Yy

T C T
S=-2 = c=-=
4 2 2

y =asin(bx +c)+d :25in(2x —%)H

Q3. (8 points): (6.5 Recitation Q#1): Consider the function f (x)=-2tan(2x —%) , find the

equation of all vertical asymptotes over the interval [-27,27]

Solution:
Find the equation of all vertical asymptotes over the interval[-27,27].

T T T
——<2X ——=< =
2 4 2

2T <8X —mw <217
—T<8X <3r

V4 3
— <X <—

8 8
The equations of the vertical asymptotes over the interval [-27,27x] are:

T 3
X=—=| |[x ==
8 8
T 7 3 & 5z 1
X = y _—+— : :——, X [—
8 2 8 2 8 8
5Sr ~« i 7« 9r 117
X=X=—— , —+— = X =——| |Xx =—=
8 2 8 2 8
O =« 11r =« 13z 157z
X == X=—++— =——, X =——
8 2 8 2 8 8
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Q4. (8 points): (6.6 Textbook Exercise15): Given y =2+ 3sec(2x — ), %< X < 77”.

7
(a): Graph the function over the interval (%,Tﬂ)

(b): Find the intervals where the function is decreasing.
(c): Find the intervals where the function is above the x-axis.
(d): Find the coordinates of points where the function has local minimum.

Solution: 02X —7<27r = 7n<2X<3r = %gxs%

Phase shift is %

. 1 T 7w 3r
The next key pointis —+—P =—+—=—
2 4 2 4 4

First, graph y =2+ 3cos(2x — ), then graph y =2+ 3sec(2x — 7).

4y | |
S |
at |
3t | |
__%____l _____ _
A I N .
S ) 1 & !
T 3 2 P
S | |
at | |
-5 | |
=T | |
(b): The function is decreasing on (Z,Z} , ‘:72’5—”) and (5—”3—”}
4 2 4 4 2

(c): The graph is above the x -axis on (%377;} and (57[ : 7”)
(d): The points are (%5) and (37”5)

Q5. (7 points): (7.1 Recitation Q3):

Write csct interms of tant, where 7r<t<377[..

1
Solution: csct = = Cost _ €€t _ 1+ tan’t
sint SNt tant tant
cost

Another Method:

csc’t =1+ cot’t
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2 2 2
osct ﬁF \/t 1 V't V't
tan“t tant Jtan?t |tant|
Jtan?t +1

T ant (because tant is positive for t in Quadrant 1)
an

Q6. (8points): (7.2 Exercises 20 and 21): Factor:
(a): cot*x +3cot’x +2
(b): sin®*x —cos®x
Solution:
(a):
20. cot’ x+3cot’ x+2
Let cot” x = a.
cot* x+3cot’ x+2=a’+3a+2
=(a+2)(a+1)
= (cul2 X+ 2](&1[2 x4+ ]-]
= (col2 x+ 2.](}:502 x)
= esc? .vc(t:nl2 X+ 2'}
(b):
21. sin’ x—cos’ x
Let sinx=a and cosx=h.
sin® x—cos” x
—a—-b = (a —b)(az +ab+bz)
= (sin X —cos J:'}(r;in2 X+ sin X cos X + cos> )c')
= (r;in X —Cos x}[(sinz x +cos? x] + sin xcos x}
= (sin X—¢os x}(l +sin xcos x)

Q7. (7 points): (7.3 Exercise 65): tan% =7

11~ 11~
tan——=—tan| 7 ——
12 12

—_tan| &
%)

=tan 1j
12

3 472)
=tan| == - 2=

12 12

VA
—tan| —-=
%)

T T
-l o3 1-48 1-3 1-23+3 4-243

7 1443 1443 1-3  1-3

1+tan£tan
4 3

—2

—2++/3
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Q8. (8 points): (7.4 Exercise 30): Write cos3x in terms of cosx as:

cos3x =A cosx + B cos®x . Determine the value of A =2 and B =?
Solution:

cos3x =Cos(X +2x )
=COSX C0S2X —SinXx sin 2x
= COSX (2coszx —1)—sinx (2sinx cosx )
=2c0s*X —COSX —2C0SX Sin®x
=205’ X —cosx —2c0sX (1-cos’x )
=2c0s*X —COSX —2C0SX +2¢0S° X
—-3c0sX +4c0s°x

and [B =4]

Another Method:
30. cos3x=cos(2x+x)

= COS 2XCOS X —SIin 2xsin x

= (I —2sin” ,x']a:ns; x—(2sin xcos x)sin x
. 2 . 2

= COSX—28IN° XCosXx —2s8In” xcosx
. 2

=cosx—4sin” xcosx

= COS x(] — 4sin? Jc]

= CO0S x[l — 4(] —cos” ,x”
= COS X (—3 +4dcos” ,x')

3
=—3cosx+4dcos x

and [B =4

Q9. (7 points): (7.4 Exercise 60): Given sin@ = —%, with 180° < @ < 270°. Find cosg

Since 180° < 8 <270°=90° < g <135°,

i

) v}
60. Find cos g Jif sin@ = —% . with D)

180° < & < 270°.
Since 180° < & < 270° & is in quadrant I11,

is in quadrant II. Thus, cos — <0.

Thus, cos 8 < (. I+ cos 8
5 COsT =y =
.2 (4 - -
cos@=—fl-sin" 8 =- ]—l—? F 7
, » = — '::— ——
2 10 :
o pe_ 03 LB
25 25 5 NSNS 5
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Q10. (10 points): (7.5 Textbook Exercises 42, 43, 46 and 48): Give the degree measure of & if it exists.
(a) 6 =sec(-2) Answer:

(b) 9:cot‘1[—§j Answer:
(c) &=csc(-1) Answer:

d) 6=cot?(-1) Answer:
(e) O=cos?(-2) Answer: |undefined or it does not exist|

Solution: (a):

42. f=sec™(-2)
sec §=-2,0°<6<180°8#90°

& 1s in quadrant II. The reference angle is

60°. & = 180" - 60" = 120",

(b):
/ =
B 6=tV
=y

V3

, 07 <8 < 1807
'%

cot @ =-—

@ is in quadrant II. The reference angle is

60°. & = 180" - 60" = 120"

(©):

46. 8=csc”'(~1)
csc @=—1,-90°=8=90° 8=0°
Since the terminal side of & lies on the y-axis,
there is no reference angle. & =-90".

(d):  @=cot™(-1)
cotd=-1, 0<H<180°
@ is in quadrant 1. The reference angle is 45°,
Since cot135°=-1, #=135°
(e):
48. 6=cos™ (-2)
cos@=-2.0"=6 <180°
There is no angle & such that cos@ =-2.
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Q11. (7 points)(7.6 Exercise): Solve 4sin36¢c0s360 — 2+/35in30 —2+/2 cos30 ++/6 =0, where 0° <6 <180°
Solution:

45in30c0s360 — 24/35in 30 — 24/2 c05 30 +~/2+/3 =0

25in30(2¢0536 —~/3) —~/2(2c0s30 —/3) =0
(20530 —~/3)(2sin30-/2) =0
2c0s30—+/3=0, 2sin30-+2=0

3o V2

cos 30 :7 , Sin30 =

30 =30°+k 360°, 30 =330°+k360°, 309 =45°+k360°, 3¢ =135°+k 360° where k is an integer.
6 =10°+k120°, 6 =110°+k120°, @ =15°+k120° ,0 = 45°+ k 120°

k=0 = 6=10°, 110°, 15°, 45°

k=1 = 6=130°, 230°, 135°, 165°

SS ={10°,15°,45°,110°,130°,135°,165°}

_ _ .41
Q12. (8 points): (7.7 Recitation 4): If cos™x—tan+/3 =sin™=, then X =
3
Solution: cos*x —ta1n’1\/§=sin’11 —  COS X —£=sin’1l —  COS X =£+sin’1l
3 3 3 3 3
cos(cos‘1 X ) = cos(zjtsin‘1 lj
3 3

= X = cos(£+sinll). Let ﬂ:sin’ll,where—zsﬂgz.
3 3 3 2

2
X =C0S| —+sin" = |=cos| —+ f
3 3 3

T /2
= cosgcosﬂ—smgsmﬁ

122 31 _22-V3 SS:{Z\/E—\@}

273 23 6 6

Q13. (8 points): If @ is an angle between the vectors v=—i+2j and w =2i —j , where 0<8 <, then
find the following:

@: =7 |-
T

(c): sind.=?

Solution: (a): |v|=(-1)*+2° =+/5 and |w|| =27 + (-1)? =5

(b): cos= <-1,2>-<2,-1> (-1)2+2(- 1)_—_4

IMI IPVII PR RS NIV

(c): Since 0<@<r,then sin@=+y1-cos’ 0 = /1 \/ 25 16_ /235:2

Math 002 Test Il, (Textbook Sections: 6.3 - 8.3) Instructor: Sayed Omar, Term 142 Page 7 of 4




