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3. Find all solutions in the equation in the interval d. 3cot’x—-1=0
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\/g E I \ \=) 5. Use the half-angle 6. Use the sum formulas to find the
sinf =— = formulas to find the exact exact value of tan255°.
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9. Find the exact value using a sum or difference formula.
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14. Find sin2x, ifcscx = —2,and m < x < iy *
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16. Graph the function:
f(x)=2—3sin4(x+%j |
Phase Swift= -2
17. Graph the function:
f(x)=4+2csc(2x—7) ITI
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18. Find the exact value.
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19. Find all solutions to the following trig equations.

a. 2sinx?—sinx—2=1 b. cos?x = 1 — sinx c. sinx — 2sinxcosx = 0
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Find the exact value without a calculator.
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34. Giventhat f(x) =x+ 1land g(x)= cosmx, 35. Giventhat f(x) =3x —4and g(x) =2*"1
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For each graph below, write the function graphed and them write the function as a composition of two
functions.

36.

0 SS. WU S— - Function graphed: _—_ |l sin 'fo l T Z

Composed functions;

k(x) = f(g(x)

fo= = x| +2

gx) = S"(\ 'WX
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37. Given the foIIowing functions, find a composition of functions with each feature listed below.

alx) = — b(x) =log,x, c(x) =3x|, d(x) =2x?+4, e(x)=x—4, f(x)=x*>+5x—4

A composition of functions with a l:ée‘:\:o O‘? 32 F’ ((\(X))

A composition of functions with no roots ¢ (6,()07
A composition of functions with an asymptote at x = 4 b(e(x))
A composition of functions with end behavior: As x = o0,y - 1 a(e(x))
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38. Given f(x) =2x—3, g(x)= x?2-2x, and h(x) = —5x. Find g( (h(x)))
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39. Given f(x) = 2x3 :9x2 +x+12, gx)=2x-3, and h(x)= x+1.
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Module 6
Eliminate the parameter to write the parametric equations as a rectangular equation.
) R
41. x=3csct = = X 42. x=4sin (2t) =7 43. x=cost—> X
y=3cot’t = 5/ y=2cos (2t)—y 2, y=2sin’t = _?_
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44.x=4sec 45. x=4+2cost =Y 46. x = -4 + 3tan’t s, X+
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Problems 1&’and 12: Write two new sets of parametrlc equations for the foIIowmg rectangular equatlt%s

Ly=(x+2)-4 oR 18.x=\/ﬁ —
et t=x+1>x=t"1/x=2¢ x=t x= | Q3= 2

Y= (E+ =4 /Y= (2e40)-y Fits  F
49. For the parametric equations x = t%dY— ?m\oo\o\ \f 5»\\"“’ ]e-?-} _l

z

a) Sketch the graph. 5.' I 6“(@‘\
b) Graphx=t-1andy=t> How does this compare to the graph in part’(a)? dOVUq
¢) Graphx=tandy=t*-3. How does this compare to the graph in part (a)? ————> >3

d) Write parametric equations which will give the graph in part (a) a vertical stretch by a factor of 2 an
move the graph 5 units to the right. (Hint: Verify on your calculator!)

X=t+5 y= 2t°

50. Do the following sets of parametric equations cross at the same time so they collide or do their paths just

y 5 :
intersect? Justify your answer. X > )'\'t = EDJC -~(
c) x, =4t and X;=5t-6 t:(D
y1 =%t +5 ya=t+2
V=¥, 72=%

Qo\\ide o t=0l (Zq ?f)

Plot the point given in polar coordinates and find two additional polar representat|ons of
the point, using -3602 < 6 < 360°. _30) IS
51. (4, 1509) (-4, -30 52.(-%,-2102) 55
("\,—-Z\O\) (-Y 330) ( /z,\So) 2_) kX )
)

Find the corresponding rectangular coordinates for the point given in polar coordinates. -

e 5ol aes e e ~Tem 135
53.(5, ——) X= ‘?)c,oS(ﬁ(S) \3) Sam “ﬂ«> 54. (-2, 1359) (Zco(b—E; \ES



Find the polar coordinates for O < 6 < 36082. Pay attention to the quadrant!

el c=J9ve0z =4
55. (-4, -4) 95 o 2250 56. (2, —2V3) e - T oc-¢0°
5—(; YO = 1—745 Jme: —J3 >067~73
3(’
(452, 'f;v} . (4, - 75)

Convert the rectangular equation to polar for

C= GSING 58 5x+7y=12
Scon® + Iccost= V2
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57.x° +y*—6y=0

LAV OIS
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Convert the polar equation to rectangular form.

59.r=4s5inb 60.r=—o X .\..s:) S —_—
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‘ vut. o
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Graph \3 =4 ( mt
61. r = 6sin 20 _ 62 r=-7cos30

63. r=8+sin6 64. r=5+5cos0




65. r=5+4cos0 66. r=3+6sin9
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COMPLEX NUMBER PRACTICE

67. Write the complex numbers in polar form (trigonometric form) " (QOS e + L M e)
(@) z=2-2i ZH(('DS (-45)+ ¢ s (-4 S»

® w= 14 2 (05 (240 + i sin (200) C=la®+b*  arby,
© y=43+4 T(cos (30) +¢8M (30)) e b b
@ x= —ﬁ+@m'(cos(\ss)+z sin (135) (O\>

68. Using the complex numbers w-z above, simplify the following using polar form.

2w =5 4J3 (cos 195 + ¢ 31 1as) ® “(ws QD)+ ¢ s"\(%ob
XTW___) \)-1—5 . 2
y7-x = (Q,OS ("IOS) + L 8N (‘IDS»

w ¥Jio ((‘_os (165)+ ¢ 80 ("-‘75))
(@232) (cos (315)+ i 3™ (315)

69. Write in simplified polar form.
a. (3+20)3%

)‘)30 o260 ( 2076 (cos (~T1:0) + ¢ sin (~7|.¢,)>z'
73 (cos(33.9)+i (339 |
( ‘ﬁ(;z (cos(30-338) + ¢ wn (30-33.9) 259" (cos (21 TG+ s (21 '7"°’)>

70. ECCENTRICITY T Find the eccentricity and identify the con‘ic section
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Module 7

71.A = {11,12.5,13,9,12.5} B=1{122.1181.71.9}

a. Find the standard deviation of each set.

2N |

! 4y u > |
kﬁ i 1V (t:i‘;,‘ = ,90 1\

'("‘,

b. What is one standard deviation above A? Two below B?
72. Estimate the standard deviation for each

O/q" 5 Oi: 20 ofr \g
6/9.: 10

73.Does a larger standard deviation make the curve
more wide or more narrow?

Mot o I'C\ £

74. Explain the difference between a standard deviation of 1.2 versus a standard deviation of 34.

the  overage distonce that dotn s Lrom He meon s
lower when G'=12 versuvs o= 39

75. Identify each 51tuat10n as a survey, observational study, or an experiment.

a) Stark Industries wants to know what their customer satisfaction is. They randomly select 123
customers and ask them.  SYMJE US

b) To determine if the new Nike Frees make you run faster, the Nike team randomly assign people into
two groups: Group 1 receives Nike Frees and group 2 receives a placebo (look-alike shoe). Both
groups are timed and the results are compared. e % p NN

c¢) To determine whether exercise raises test scores, researchers randomly selected a group of
participants and recorded the number of hours each participant exercised and the rise or fall of their

test scores. obswod'\'o N\a l sh)d ﬁ

76. Provide an example for each of the following
a. Simple random sample

rondom %mefod-or
b. Cluster random sample

Pk 10 204 peiod classes to Sueey

c. Systematic random sample
Pick Q,\J{,(‘é s Pson

d. Stratified random sample

Pick 3 ?QO‘)\Q Teom ever& Zn({ ’Peﬂod
class  To Suweé‘



77. A normal distribution of scores has a standard deviation of 10. Find the z-scores corresponding to each of
the following values:

a) Ascore thatis 20 points above the mean. w‘__ >z ‘O - 2_‘) q7 72 /

b) A score thatis 10 points below the mean.

5z 2221 S§7/

D
c) Ascore thatis 15 points above the mean .
B .S > 93.32/

BES "k

d) A score thatis 30 points below the mean.
y o i

78. The Welcher Adult Intelligence Test Scale is composed of a number of subtests. On one subtest, the raw
scores have a mean of 35 and a standard deviation of 6. Assuming these raw scores form a normal
distribution:

e) What number represents the 65" percentile (what number separates the lower 65% of the
R, .
distribution)’ X — 3% 3. 2|

T=  A2%5 = =0 =

f)  What number represents the 90" percentile?

12%= X=3_  Y42.0Y

@ =
g) What is the probability of getting a raw score between 28 and 38? o
A1 657.0S°/

RE-35 . _ IY¥-35,
(o S ‘-‘1 —m—— - 'S’ R \Z\ D
h) What is the probability of getting a raw score between 41 and 44? /,,.-wﬂ Sy
Y| -35" yy-35 _ 9332 (
=L 3 =\.S —.F9 3 '@f‘ H’/ \

79. Scores on the SAT form a normal distribution with £ =500and o =100.
i) What is the minimum score necessary to be in the top 15% of the SAT distribution?

~ SO0
g = /oo @04
j)  Find the range of values that defines the middle 80% of the distribution of SAT scores (372 and
o2al. - 3 W7 —> 2= 1.2¥= X=S500 _5 2%
Vot /!%G,'/ 100
- ' (07 = = —12% = X=50° 5 372

100
80. For a normal distribution, find the z-score that separates the distribution as follows:

k) Separate the highest 30% from the rest of the distribution.

.525

[) Separate the lowest 40% from the rest of the distribution.

el

m) Separate the highest 75% from the rest of the distribution.




Module 8

81. The picture on the left shows the graph of a certain function.
Based on that graph, answer the questions:
a) lim f(x) = % j_ (/2_

b) lim f(x) = 7.

Ilim /() = B * 1T
Dlim /() = 2, : :
-1 1
e) Isthe function continuous at x =-1? h) s the function differentiable at x = 1?
NO HAP AP
f)  Is the function continuous at x = 1? i} Is f(0) positive, negative, or zero? \/\
Yes (Slope Tosihve )
g) Isthe function differentiable at x =-1? k) Whatisf(-2)?
Srap 0 (:s\ope}
82. Find each of the following limits (show your work):
2 _ _ >
a) limdr =Yg b) lim2 2x _ L c) lim,—3f-—~ = WW '
=3 =3 x+3 2 2015 T 153
9-6 0 - L /& i _
(‘p q+6-15 © o~ e
X223 X+5

e) lim—— - ~00 f) lim—— - DNE

= x—1 1y —1

) lim “‘“%/q m) lim 2= oo ) limVx -1-x = pm ()

m —"7 =
.\'-—>—<02_3x_.4x2 x==0 Dy X3

o o ' W
A5 N %“’@
HAD 4= 3 ;%“@} Va
!

Slont ¢ Y= x+ 73 } P
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83. Consider the following function: f(x)= * ft x
x=2, if x<0
a) Find v12"51_/‘”(\) = -7
b) Find xlirélf(x) - O

¢} Find lin%f(x) (note that x approaches two, not zero) = Lf
X

d) s the function continuous at x=0, f\)OJ Le “?OQ) =D N &

X7 O
v x ~1 e NoT
f) Is f(xX)=4y11" ’ continuous at -1 ? If not, is the discontinuity removable? Conhinuous
17 if x=-1 (:L?.:i~ o w} o Yes, it 1
| - T removalole.
g) s there a value of k that makes the functxon g contmuous at x = 07 If so, what is that value?
x—2 if x<0 _
X)= ’ -7 = - when X=0
g) {k(3—2x) if x>0 x-2 = K(3-2x)
"ok (3)
K=z - /3
84. Find the value of k, if any, that would make the following function continuous at;,\%‘. = Z
-4 X" -4 hon =7
k ifx=2 X~

AN _
’)yZ, m“j
85. Use the definition of derivative to find the derivative of the function

a. f(x)=3x+2. f.. . 3{4;@-“)3¢2 *5;,\ JZ.
E/\ ‘5? o PO L_,wm.wm:,, o ,_}
1 3 ) Leny
£G0= 06X
b. f(x)=~—_1—x = Fﬂ "ﬁ%ﬁ*}g o | |
\ Q=AW RITX) = X o i \
' }/I/ o (j-x-h) (-

[N B n g
n=o |—x-h 1-X (t,‘ox»\f\)({»-%\)

‘ - ’(. LI

X)= -

¢ f)=vx o o
R s S O M - T

Vo iz T , TN L E “
w5 O vy .@Q@“ﬂ +u R %“@7{; % \



86. Consider the function whose graph you see below, and find a number x=c such that

g /@) fisnotcontinuous atx=a X = —|

7.2
3 2 F o ,-'; \ 1 f2 b) fis continuous but not differentiable atx=b/ X = ;

\ | j 0:4 ,f ¢) fis positive at x=c, ¥ = Z (Gn:j"‘)\”@i’ The ""’“’Pe S POS)V%V€>

"\ 9 0.8 d) f'isnegative at x=d Y- ((Q,Q;;rﬁa@mg siope)

e) fliszeroatx=e X=0 (M(}\.X oc W\,"\({)

f) f'doesnotexistatx=f

¥=-\, x=1

87. Please find the derivative for each of the following functions (do not simplify unless you think it is
helpful).

a. f(x)=n+x? +sin(x)+/x b. f(x)=x(x" —2x) o fx)=x (K —-i)
x

S |
TO02 o ox B =x" - X

worck on

nex page C'(x)=6x1-)

x* =2x+3

d. f(x)=3x" -2x" +5x-~2 e [ =5 f. f(x)=sin’(x)

O S A

Agéqusxv~fox?l"}gj x>
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2
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S
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88. Find the equation of the tangent line to the function at the given point:

) f(x)=x*-x+1,atx=0 b) f(x)=x _2i atx=1
EO?M/)‘ 4ev3va~¥\v’j @ntﬁ de vatie )
O S el G S floo bem’oalom) = (x222)
Wap w . i )
e x’«W”‘ N X Buahr B, ® el -%C A
(@ wee vév%%i”ow«m% pock — -
R -1 (o) X0 ” 2x-2 B
£ o) = Slege="1 oG o R fgfg
@@ﬁ (((((( Syepe Forrmala ak RXF )
zy\”i(x © Fion o eswee s> =1 LY
89. Suppose the f functlon é(f) > indicates the position of a particle.
M€ WL B S X
% a) Find the velocnty aft(sr 10 seconds & w5 ﬁumﬂgwﬂ’z«* . ‘
N = Q-+ 5 - &5 £iio)= 3043 = 0. ol 5 e et divartve)
1°0 iDW et ﬁiﬂg ii{s% SOAVTTV L
b) Fm%i{the acc)éleratlo% after 10 seconds ‘:Qwﬂi dervativie {Danwnve & ¥

Fr(xn) = Qe L, 138 Ligy= g- & 445, 24978
c) Whenis theg_rtlcle at rest (other than fort 0)

i) =ax + %=~ %, {uuvum denvatwe LS zew)

d) When is the particle moving forward and when backward

[when denverhive S m@[ PDS}

90. Sketch the graph of the derivative of each of the following functions on the same graph.
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91. Draw a graph with the following conditions. af\@w@é MO\% VO\V‘&I ’

Function #1

¢ f(0)=0 + 111}1 f(x)=-1
¢ fl1)=2 + imf(x)=1
f(-1)=-2

at f(3) there is a non-removable discontinuity

at f(-4) there is a removable discontinuity

Function #2

¢+ limf(x)=0 + lil})} f(x)=2
¢ limf(x)=0 . Ilrg1_ f(x)=-2
fl0)=0

at f(-4) there is a removable discontinuity

¢ limf(x) exists, but the graph is discontinuous
X< .

Function #3

¢ limf(x)=0 + 1113 f(x) =~
¢ lim f(x)=0 ¢ linl1_ f(x) = —o0
¢ fl0)=0 ¢ ln? f(x)= lin]l* f(x)=c

¢ limf(x) exists, but the graph is discontinuous
x=»4

Function #4

¢ limf(x)=0 ¢ “lgl f(x) =00
¢ _lim f(x)=1 + lhg f(x) =~
¢ f(-1)=0 ¢+ f(2)=1

¢ limf(x) does not exist
x-l
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Function #5 At
¢+ f(:3)=0 ¢ f(0) =3 A
¢ limf(x)=-1 . lim f(x) =0 e
X=peo x——4* ‘v <
¢ lim f(x)= lim f(x) = —
x->~2" x—3=27
¢ at f(5) there is a removable discontinuity
+ linllf (x) does not exist
Function #6 ; '?
. . ; Ve
¢+ limf(x)=3 ¢ 1111} f(x)=-w INEEY: %
x—0" x——4* : i
¢ limf(x)=-3 + lim f(x) =<0 Sle
x=0" X—>4" by
o f0)=1 B |
¢ linllf(x) exists, but the graph is discontinuous f’ *// -
i /
v
Function #7 ' N N
s f{0)=0 * limf(x) = -1 S
¢ f(2)=1 3 lim f(x)= -0 A fTN\ -
x—=4* SRS FONS UK O A O -
¢ fl-2)=-4 ERN —T
+ lirn[ f(x) does not exist ; /“\\
e, N 4 S
¢ limf(x) exists, but the graph is discontinuous - & l
X~
Function #8 T
¢ limf(x)=1 ¢ lim f(x) =1
-y X—>—o0 p 4 e /MN\
¢+ limf(x)=-w + lim f(x) = —0 7 >
x—3" : X-»3" .
¢+ lim f(x) =~ + lim f(x) =<0
x—-3" : x-»-3
¢ f0)=2 -
¢ at f(-5) there is a non-removable discontinuity ——F




