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—Law of Cosines
f' ~2 = p? + o2 -2bccos 4

N

Area of Triangle

K=labsinC
2

Law of Sines
a b C

sin 4 - sinB  sinC

Pythagorean Identities
sin® x +cos® x =1
tan® x+1=sec’ x

cot’x+1=csc’x

Standard Deviation

| z(_“’)

n—1

Z-Score
xX—x
Z= s
§
S=standard deviation
X=mean

X=Data Point

Arithmetic

1, =t +d(n—1) S =__._”(a‘+aﬂ_)

Geometric

t, =50 S =(— S -4
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A scientific caloulato'r.may be used for this test. Graphing calculators are not permitted.

Part 1: Answer all of the following multiple choice questions. Circle the correct answer. [2 points eaéh]

il

o

1. For all values of x for which the expression is 2. For five days in January, Buffalo, NY,
defined, secx-cscx-cosxis equivalent to recorded the following daily high
temperatures:
a. tanx b. sinx 5,7,6°,5and 7
. .1 d. 1 Which statement is true for this group of data?
sinx CoSX
a. mean = median b. mean = mode
¢. median = mode d. mean < median
3. Jeremy hikes 7 miles due east and then 3 miles 4. Given the function y = 3cos(2x). What is the
du'c nc?rth. How f‘fn', to tl.fxc neaf*est fenth of a minimum value y can equal?
mile, is he from his starting point? -
: b. 2
a. 7.7 b. 7.6 7
c. 3 4, -3
c. 63 d 64
(_
5. Which of the following sequences is a 6. Which of the following is the recursive
geometric sequence? formula for the sequence given by 2, 5, 26, ...
a. 1,1,2,3,5,8,... b. 86,42, .. a,=2 a=2
a. .
a,=(n—1) +1 a,={(a,,) +1
c. 1,4,9.16, ... d. 2,6,18,54, ...
a =2 =2
c. | , d. “
a,=n =n +1




A 501cnt1ﬁc calculator may be used for this test. Graphlng calculators are not permltted

Part 1: Answer all of the following multiple choice questions. Circle the correct answer. [2 pomts each]

[ .. For all values of x for which the expression is
defined, secx-cscx-cosxis equivalent to

a. tanx b. sinx
] d 1
sinx cOSX
--L-\ s ‘ ‘ ,/.CQ-%?(
L siax

2.

For five days in Januvary, Buffalo, NY,
recorded the following daily high

temperatures:
Y 7° 6° 5and 7°
5,5,
Which stateme 1s true for this group of data?

X = 2HIF6STT G

@ mean = median b. mean = mode

¢. median = mode d. mean < median

3. Jeremy hikes 7 miles due east and then 3 miles
due north. How far, to the nearest tenth of a
mile, is he from his starting point?

a 1.7 Lﬁ‘; i %3 7.6
c. 63 = d 64

Nsegz Lero~T6

Given the function y = 3cos(2x). What is the
minimum value y can equal?

Y= 3eos (1x)

Meks3

3 '_3 minT -3

T b. 2

5. Which of the following sequences is a
geometric sequence?

a 1,1,2,3,58 ... b 8642..
|, = 544
77 s’ G

c. 1,4,9,16, ... 2,6,18,54,
4,4 e g
17w 17 &

a.

Which of the following is the recursive
formula for the sequence given by 2, 5, 26, ...

a =2 . a =2
a=(n-10+1 | Ja=(a)+1
a,=22 d_ al=2

a,=n a,=n +1




f‘art 2: OMIT ONE QUESTION. Clearly indicate which quesﬁon you are omitting by writing “OMIT” in the
space provided for that question. Show all of your work in order to receive full credit. [4 points each}

_ 7. Find the first four terms of the sequence given 8. Evaluate the following sum.

7\ bya= n —4n

! : 4
2 (-1 {2k-1)
k=1

N _
( « 9. Intriangle ABC, 10. Find all solutions in the interval 0° <8 <360°,
f mLA=13°, mLB=9°, c=55cm. Round your answers to the nearest degree.

Find 5. Round to the nearest whole number. '
cos’@+2cosf8-3=0




Part 2: OMIT ONE QUESTION, Clearly indicate which question you are omitting by writing “OMIT” in the
_ space provided for that question. Show all of your work in order to receive full credit. [4 points each]

7. Find the first four terms of the sequence given

bya=n —4n
G, = 1= 41
O 1 U (2)
O 34T 1 Gnz-3
_g-4) o By= 0
Qu= Y =9

- b\:l: (-{}}H.E'Z(f)'!]

8. Evaluate the following sum.

> (1 (2k-1)

DM 2m-7 =
_ -3
k:g: (»t)gh [1(3)"] < 6

b\,q (- ra(tﬂ _; =

Z Q_—i)hh (‘Lh-—\‘] ( l

A

h:.l :

]

9. Intriangle ABC,
msLA=13°, mZB=9°, c=55cm.
Find 5. Round to the nearest whole number.

5 b _ ¢
sin8 ~ ginC
| b 55
c. =
' Srniz® ini5g®
bein 158°= 55-8ip 13°
lo":. 58- gin 13°
Sinisge
b= 33.027
Eb: 22 |

10. Find all solutions in the interval 0° <& <360° .
Round your answers to the nearest degree.

cos? 6+ 2¢0s0~3 =0

(Cos6+3) (Cos&-1)=0
Wbtz V cosB-1=20 |
Coso=-3 V coso =]

i ect @’i l




11. Emily has $500 in her bank account. She
decided that she will donate $8 to charity each

week. Write an equation representing the
number of dollars, #, that she will have in her

bank account after w weeks

12. Find the first term and the common difference of

an arithmetic sequence if a,, =14 and a,, =226.

First term:

Common difference:

13.A ladder 6 feet long leans against a wall and
makes and angle of 71 degrees with the ground.
Find to the nearest tenth of a foot, how high up the
__wall the ladder will reach.

i

14.Find the value of x in the triangle below.
Round your answer to the nearest hundredth.




11. Emily has $500 1n her bank account. She
decided that she will donate $8 to charity each
week, Write an equation representing the
number of dollars, », that she will have in her
bank account after w weeks

n{vY = 500

N = 8500- &0
N2} = 500 - 52
D) =500~ 52

12. bind the tirst term and the commoeon ditterence of

an arithmetic sequence if ¢,, =-14 and a,, =226.
First term: ___ E 7 Li—
Common difference: %
L 26
Choav [oqy ot s
¥C ¥ q
Qar=Gt0-NA Y a,, = a,+in )OP

226214 (31008 | ~14= 0 +(21-1)d
o= 3043

| -tY4= Q, 208
Ol’..'l% _ F!'l*ﬁ.c).g.\go

oy =11y

13.A ladder 6 feet long leans against a wall and
makes and angle of 71 degrees with the ground.
Find to the nearest tenth of a foot, how high up the
wall the ladder will reach.

( Methead 10

SiaTv = X X

X =6 syn N
‘X: 5'47]

XK= 56713

Merhed IT;
c. X

SinGe® siane

X 510G =6 sin P (ginde"=!

'('”G? Sm"?iu

L e sy

K= 57)

S’

14.Find the value of x in the triangle below.
Round your answer to the nearest hundredth.

Xx7= ETHETA2(s) (&) cos 32°

X = 00T
X= 31807

i)(-':. 3.\%;




15. Find the exact area of triangle ABC.

)

and 18 feet respectively. If the angle opposite
the 30-foot side measures 58°, find to the
nearest degree, the measure of the angle
opposite the 18-foot side.

16. Scores on a recent quiz were:
7, 8,10, 10,12, 15,22
A *
The standard deviation of these scores is
5.1316. '
18 cm
120° a. Calculate the z — score of 15.
B 12 cm "¢
b. Determine the range of the scores.
Area =
17. Two sides of a triangular plot measure 30 feet 18. A hang glider at the edge of a 175 foot cliff

determines the angle of depression out to a
distant farmhouse to be 28°. To the nearest
foot, what is the distance of the hang glider to
the farmhouse? Draw a diagram to receive full
credit.




"15. Find the exact area of triangle ABC.

B 12 em

k= :lz-_&-&St!ﬂB

K =2 (123010) gia126°
k= GO('E)

k= 3043

203

Area=

16. Scotes on a recent quiz were:
7, 8,10, 10,12, 15, 22

The standard deviation of these scores is

51316 . "1y §410+¥0 111542

ﬁ"i x’ L o R
X=-7 Y=} L

a. Calculatethe z — score of 15.

\’& ‘:o.—égl

i g e Ay 8 T

b. Determine the range of the scores.

Y‘cmS@:: ‘»A\SL\EIOUX
(fanse~ k-7

[renge=Ts]

L

.
-

17. Two sides of a triangular plot measure 30 feet
and 18 feet respectively. If the angle opposite
the 30-foot side measures 58 °, find io the
nearest degree, the measure of the angle
opposite the 18-foot side.

T
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18. A hang glider at the edge of a 175 foot cliff
determines the angle of depression out to a
distant farmhouse to be 28°. To the nearest
foot, what is the distance of the hang glider to
the farmhouse? Draw a diagram to receive full




19.If cos€=—§ and tané < 0, find the EXACT

value of siné.

20. Maria scored an 88 on her math test. The
mean grade on the math test was an 85 and the
standard deviation was 2. In her Biology class,
Maria earned an 89. In Biology, the mean

score was an 84 and the standard deviation was

b. Convert H—zﬂto degree measure.

7 ¢ 3. In which class did she get the better grade,

" statistically? (Support your work with statistic
evidence.)

21. 22. Find this sum:
a. Convert 210 to radian measure.
)

243
i=]

(.

O)




19. If cosf = —é and tané <0, find the EXACT

value of sind. (oS & <o ,+oad <O
Nalc a1

evidence.)
_Mm’r‘n Bio
=% ¢ = %9
'2:::: %%-%5 T= %cl"'%u
e : 3
=1, 5 ; 2= 1,677
E,Twa, o1 hetter in Bso!csﬁj
becaus? Sk hod o AR

20. Maria scored an 88 on her math test. The
mean grade on the math test was an 85 and the
standard deviation was 2. In her Biology class,
Maria earned an 89. In Biology, the mean
score was an 84 and the standard deviation was

¢ 3. In which class did she get the better grade,
statistically? (Support your work with statistic

- ScoTe,

21.
a. Convert 210 to radian measure,

‘a\o.ggﬂ 1’5.
G

&

b. Convert %ﬁto degree measure.

T 150 _
I'L.f R

22. Find this sum;:

YU = =1Lt 310§ e

i=]

“on wat to Pind e Fintle (
Sum o oo %Q;;)M\@'\_‘ric DEFVES

(sl ro-3 n=7/
g Jat (-r") --)’)_[l,.,.(.gj’_}
N= -y |

[- (-3}
Cq= -12Tis2187]

4
Sz -3 2187
1512*6)-”56?

q')



23, Evaluate - Extra space: **Make sure you clearly marked your
omitted question.




" 23, Evaluate

PG =3 Lk

100 le 9 e.ai"f'ﬂ?_-{‘"rﬁt gm’ﬁs
= « =L
Cuy 3y e Q.

yow = ._gimﬁ 3 - 21
b ‘-—(-—..L) (%} a
pr——

Extra space: **Make sure you clearly marked your
omitted question.




Part 3. Answer four of the following six questions. You must OMIT two questions. Clearly indicate which o
guestion you are omitting by writing “OMIT” in the space provided for that question. Make sure your answers
are clearly marked. Partial credit may be awarded. [6 points each]

~ 24 For all values of x for which the expressions are defined, prove the following is an identity.

s
|

secxescx=cotx+tanx

25. Five students took an exam and got the following scores:

75, 80, 85, 90, 95 %

Find the mean and standard deviation. Show all calculations and round to gne decimal place.




Part 3. Answer four of the following six questions. You must OMIT two questions. Clearly indicate which
question you are omitting by writing “OMIT” in the space provided for that question. Make sure your answers

are clearly marked. Partial credit may be awarded. [6 points each]

%4. For all values of x for which the expressions are defined, prove the following is an identity.

-
{
secxcscx=cotx+fanx
_ f CAS X N
L. Lo @R, gioX

— 05X . .

= E,, BB, sinK ginx
SR Coex oSX Ting

Cos X Sin™tv

am——ar

Cos X SinX

y)

S Cosy Stndcas ¥
= CosTy & Qinty

Ny e L
SINY cogx '

[ !

ROE o2 PAP .
PP

3!

2INY ZoeX Sy Cos w

25. Five students took an exam and got the following scores:

75, 80, 85, 90, 95

Find the mean and standard deviation. Show all calculations and round to ore decimal place.

KIE TR x| ] feenr
[

Ts 15 les | L too | oo
ol Y1 ¥b |85 | =5 >5 *5
g5 %5 |%E

O
Oan 1 Y a0 195 15 =5 AS
O

m_figgf? 85 195 | |
5 425 , &S50

X = "%5 -85 o=, jﬂg}“ G =106
Y \@“‘2"!,9]




26. For question answer all of the parts.

a) Which of the following is NOT a Fibonacci Number?

@ A8 B 17 C 34  D.55

b) Demonstrate how the Golden Ratio is approximated

¢) Give two different examples where the Golden Ratio is found in nature.

6 _ d) Give an example where the Golden Ratio used in design.

-



" 26. For question answer all of the parts.

a) Which of the following is NOT a Fibonacct Number?

@\ A8 B 17 C 3 D55

kS

b) Demonstrate how the Golden Ratio is approximated

¢) Give two different examples where the Golden Ratio is found in nature.

D\/ T S*CJ\,! G‘ﬂi/

%\ _ d) Give an example where the Golden Ratio used in design.



27. Prolecuons for the U.S. populatlon, ages 85 and older, are shown in the followmg table.

a. Divide the populatlon for each decade by the population in the preceding decade Show that the
projected population is approximately a geometric sequence.

b. Write the general term of the geometric sequence describing the U.S. population ages 85 and
older, in millions, » decades after 1990.

c. Use the model in part b) above to project the U.S. population, ages 85 and older, in 2080.




27. Projections for the U.S. population, ages 85 and older, are shown in the following table.

116 | 162

a. Divide the population for each decade by the population in the preceding decade. Show that the
projected population is approximately a geometric sequence.

1.6

5.9, \vos 53 alyon SEliiag

H.2 >Q %3

b. Write the general term of the geometric sequence describing the U.S. population ages 85 and
older, in millions, » decades after 1990.

Q,f‘g - "%3‘( -\h-\
¢. Use the model in part b) above to project the U.S. population, ages 85 and older, in 2080.
Ougo > 42 (DY
= ‘-[.‘L-(!.L%)g

- (Oj‘qg.% n*\,;“t-ém




28. A survey of the soda drinking habits of the population in a high school revealed the mean number of
cans of soda consumed per person per week to be 20 with a standard deviation of 3.5. Assuming a

(?\ Normal distribution,

a. iLabel the Normal curve for this data, using the 68%-95%-99.7% Rule.

b. Based on the Normal curve, what percent of the population drinks between 13 and 27 cans of soda
per week?

¢. Based on the Normal curve, what percent of the population drinks more than 23.5 cans of soda per
week? :

d. What percent of the population drinks less than 9.5 cans of soda per week?



28. A survey of the soda drinking habits of the population in a high school revealed the mean number of

cans of soda consumed per person per week to be 20 with a standard deviation of 3.5, Assuming a
Normal distribution, ' .

a. 1Label the Normal curve for this data, using the 68%-95%-99.7% Rule.

;} 3% 134 |i3e
S 13 (S 20 2E% 2T %05

b. Based on the Normal curve, what percent of the population drinks between 13 and 27 cans of soda

per week? q 5 ),)O

¢. Based on the Normal curve, what percent of the population drinks more than 23.5 cans of soda per

week?
1G]

d. 'What percent of the population drinks less than 9.5 cans of soda per week?

o e~ 0
\.j 1 ‘Efu&_ﬁﬁ ' Eg)



29. Answer all parts of this question.

a) You are deciding between two different banks to invest your money. Show the steps you would take to
determine which is a better investment:

F~ "t A who pays 4.25% nominal annual interest compounded quarterly.

Bank B who pays 4%% nominal annual interest compounded monthly.

b) You invested $2500 which grew to $3345.56 in five years. What was the Effective Annual Yield?

¢} Once you get your first credit card, what should you do each time your statement comes in order to
avoid interest and late payments?




29. Answer all parts of this guestion.

a) Youare decld.mg between two different banks to invest your money. Show the steps you would take to
determine which is a better investment:

Kff&,‘ A who pays 4.25% nominal annual interest compounded quarterly.
Assume & $ 1000 sovest et

P = 1000( [+ =) = $iouaig

Bank B who pays 41% nominal annual interest compounded monthly.

o4l -
P= oo+ ----;E) ¢l 042 .04

b) You invested $2500 which grew to $3345.56 in five years. What was the Effective Annual Yield?

As500( 1+ r~)5 = 3345,5¢
(e r)™ 7 334556 |
( | o | *rSo0 | @

5
Rl | ]ﬁ‘iﬁﬁ
2S00

= *[Rancse _ | s about
S
= .05%40 &%

¢} Once you get your first credit card, what should you do each time your statement comes in order to
avoid interest and late payments?

?a\.ﬁ oan Cull




