Algebra 2/Trig Final

Practice Exam (w/solutions)

Sections include trigonometry terms, conics, logarithms, linear systems,
matrices, sequences & series, counting principles and more...
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PRACTICE EXAM



Algebra IT/Trig Practice Final

I. Trigonometry

A) Convert from Degrees to Radians (Express answer in terms of T7)

135° 15°

Convert from Radians to Degrees

31 oDl
4 2

B) For the angle A = 8§90 ©

Find the reference angle. Then, find one positive coterminal angle
and one negative coterminal angle..

C) What is the exact value of cos 330° 2 What is the exact value of COS%T ?

D) If the terminal side of angle B passes through (-4, 5), find
the 6 trigonometric functions of angle B.

E) Adam is looking at a tree 600 feet away. Looking up ata 35° angle of elevation,
he spots a bird sitting at the top of the tree. How high is the bird?

F) Underdog is on top of a 1200 foot tall building. Looking at a 27° angle of depression, he sees
SimonBarSinister harming SweetPollyPureBread at the bottom of a building 8 blocks away.
How far must Underdog fly to directly get to Polly? How far apart are the 2 buildings (in feet)?



II. Logarithms
A) Find

log 416 = logb b= log 1000

B) Solve forx

7 {— X
JXH1 X sX_g
C) Expand
2 1x?
log, 21x"y log
2 a\y

D) Condense

logdtl —Zlong + 3log 4Y

E) Convert to exponential form and graph

y=log, x

F) Bonus Question: Earning 7% interest annually, how long
will it take $3000 to grow to $6000?




III. Conics
1. 5x% — 80x + 5y%— 30y — 135=10
2. 4x2—24x+ y? +32=0
3. 6x% +24x+ 3y =24

4. 4x* —y* +16=0

A) Identify the 4 conics above.

B) What is the center of conic #1?

C) Graph conic #2 (and, label the vertices)




IV. Solving Linear Systems

A) Solve using Cramer's Rule

X+ 5y=6
—3x—2y=-2

B) Solve

2 2
X"+y =20
X —y=-2

C) Solve

X+ Ty=37
10x + 14y =86

D) Graph

x>=—4
y<-2x+6
—3x+ty=1




V. Matrix and Determinants www.mathplane.com

A) Evaluate
6 —3
12|
B)
-3 0-1 1 2 -1
_ _ 2 -1
A= | 221 B= 30 0 C=
%1 4 -2 -3 4 3 4
1) Find A+B
2) Find BA
. -1
3) Find C

4) Find —4A



VI. Sequences and Series

A) Find the 11th term of the sequence 4, 9. 14, 19, ...

B) Given the recursive sequence

a= lan—l -3 where i‘ll =1

list the first 5 terms of arl

C) What is the 9th term for the sequence a_= m? o

D) What is the 8th term of the following geometric series?

3+3A2 46+ 642 + ...

E) In the following arithmetic series, what term has value 8§77

I+T7+11+ ...

F) 5 :

Z(L)l-l

. 4

i=1
G) 0

Za@

i=1

100 (h.int:ﬂndthe
H 1 _ 1 pattern)




VII. Miscellaneous

2 2 /2

B) How many ways can you arrange the letters in the word VICTORY?

C) How many different arrangements can be made from the word SUCCESS?

D) What is the probability of drawing 2 Aces from a standard deck of cards?

E) Ice Cream Shoppe has 12 flavors. How many 3 flavor combinations could a customer make?

F) What are the ODDS of rolling a 2, 3. or 12 with two dice?

7 3
G) (2¢7) =



Study Break:
Math Snacks

wceAE =35 H-9

www._mathplane com

Preferable to ordinary computer cookies...

Essential part of a well-rounded, academic diet.

Try with (t), or any beverage...

Also, look for Honey Graham Squares
in the geometry section of vour local store...

SOLUTIONS



Algebra II/Trig practice final

I Trigonometry
A) Convert from Degrees to Radians  (Express answer in terms of 1)
AT 135" = 3TF. LR O L
180" 4 180 19
Convert from Radians to Degrees
180° , 31C 5 1805, =B . _gpnd
T &, =185 = R 450

reference angle = 10’

B) For the angle A= 890" /—
find the reference angle. then, M% examples:
L

ity t i A5 :
find one positive coterminal angle and o ———

one negative coterminal angle.. angls -5 170
negative coterminal
angle ---> -190
C) What 1s the exact value of cos 330°? What 15 the exact value of cos /4T 7
34T =1357
330 qz
Az ¢ | \MNF ]
3 = | A2 ™ 2
- -1
2 -1 ’

D) If the terminal side of angle B passes through (-4, 5),

find the & trigonometric functions of angle B.. 4 A
cosB = PR secB= 7,
A 5 A4l
4.5 4l s == cscB= o
41 5
5
N S A
) tanB 7 cotB 3




1200

E) Adam is looking at a tree 600 feet away. Looking up at a 35" angle of
elevation, he spots a bird sithng at the top of the tree. How tagh 1s the bird?

= tan 35 = H/E00 feet

0600 =42012 feet
j) 35° H
- 600 feet
",

By Underdog iz on top of a 1200 foot tall budding. Looking at a 27 lJangle a) cosf3 = 120003
of depression, he sees SimonBarSmister hartming SweetPollyPureBread H=264% 22 feet
at the bottom of a bullding & blocks away. How far must Underdeg fly to

directly get to Polly? How far apart are the 2 builldings (in feet)? b tané3 = ¥/1200

T =235513 feet

iuze pythagorean
theorem to check)




II Logarithms

A4)Find
log 416 = 2 logbb= 1 log 1000 = 3
1n
3
b =b 16” = 1000
B) Solve for 3
X-d X
354 =07 57 =9
convert to " common i take log of both Z_
bases" 3(X+1) = (33}0{ ! sides log5 =log9
3(I>(+1)_ 33):-3 T Hlog5=log 9
5 (699 =954
then, solve for X C+1=3X.3 > ¥X=2 X = 1365
check answer: 3 ikl = 27 2-1 271=27 l// check answer: 1365 |/
5" =8.997
) Expand
2 2 note: we
log 3 2N log | ﬁ-) separate the
¥ constant, the X,
log_21+2log X+log ¥ and the ¥ when
B Fia B2 log,4+2log, X-log Y we expand
D) Condense — 55 § X2 1 Y3
condense the 3 +
coefficients first! %y e d €4
IOg d e ZIOng < 31°gd b4 then, condense the log 4Y3 ok 108 X2 3
other elements d d log 47
XZ
E) Convert to exponential form and graph

vl

F) Bonus question: Earning 7% interest annually, how

long will it take $3000 to grow to $60007
t
6000 = 3000 (1 +.07)

t
divide both sides by 3000 2=(1+.07)

take the log of both sides log2=log (1+.07) b

solve fort

log2=tlog (1.07)

7 = log 2
log (1.07)
s SAOE
=09 =10.24

note: check answer using
"rule of 72"...

approx: 72 just over 10

years




I Conics

2
1. 5% 2_ Q03 + 5Y2- 307 -135=0 circle (Coeﬁcients of 2{ and Y2 Same)
2
2 4X2 - 24X + Yz +32=0 ellipse (coefficients of 3 and ¥ : differ.e.nt and
posttive)
3 6X2 +24% 437 =24 parabola {coefficient of ¥ 15 0)
2 2
4 4% v r16=0 hyperbola (coefficients of X~ and ¥ are
. different and not both positive)
A) Tdentify the 4 conics above.
(3,13 (graph to confirm)
B) What is the center of conic #17 .
change to "vertex form" siing =10
5x% - 80X +5Y 2 - 307 =135 ” %3
divide by 5 5 5 LT . @3
X -16X+Y -6Y=27
complete the
square X2 16X+ 64+ 1 - 67 +9=27+64+9

2 2
QL+8) +(Y-3)=100 | centeris (-8, 3) -0

C) Graph conic #2. (and, label the vertices)
change to vertex form

axLoax+v? =32

o
e

axteny +1° =32 s

A’ - 6X+ 9+ =32436

L

@0
)
4X-3)+Y? =4 G-
2
X-3+1 _,
1 4
*** to check answers, plug the 4 vertex
center: (3, 0) values into the equation!!

major axis ¥ length=2
minor axis ¥ length=1



IV. Solving Linear Systems

A} Solve using Cramer's Rule

TX+5Y=6 D=7 5|=1 bD,=|® 5|=-2 D =|7 6‘=4
3X-2Y=-2 -3 -2 2.2 3.9
D D check: 7(-2D)+5(@ =6 "
Fal B 8 Ho BT oy 32 - 2 =2
D D
B) Solve. .
- -2 +1* =20 (T-4)(Y +2)=0
X'+Y =20 5 5 Y=4 -2
X-Y=-2 Y -4Y+4+Y =20
2 X-4=-2 X=2
2Y -4Y -16=0
i 2 X-(-2)=-2 X=-4
. Y -2Y-8=0
{use substitution 2. 4) (-4,-2)
method)
C) Solve.
=33 = Y. =237 3(N+7Y=37
3X+7Y=37 LSXFTH =45 943X =37
10X + 147 =86 2X=6 7Y =28
5X+77 =43 Xes =4 check: 103) +14(4) = 86
(3. 4)
{use combination or
elimination method)
D) Graph
X3 -4
Y<-2X+6
SB3X+Y=1 40 8
Y=3X+1
N\
N




V. Matrix and Determinants

A) Evaluate
6 -3 _
1 2|= 6x2)-(-3x1)=15
E) 3.0.1 | -
7 -1 1 2 -1 ]
A=_221 B=300 C=|§ ;}
61 4 -2 -34 |2
NFnd A+B
341 0+2 AF-1 -2 2 -2
2+3 240 140 =|1 2 1
6+-2 1+-3 444 -8 -2 8
2)Find BA {note: BA = AB)

1 20 =123 0.1 (D +AD+-16) 1@+2D+-10) 1CH+20+1@| [1 3 3
3001221 |= 32(-3) ++U(3-2‘J +E(-6) WD 0 AN+ +0E [=| g o 3
234|614 | [TDTHDID 20FIQHAD AD+IVAY | o s

1
i 2 =] |4 o 0 -1]3a1 211
HFnd C spi+me ol 1‘ 2R2+RL . 2L 2
2-1110
%01 iRz 12 -1 1 0 g |0 ]38 2m
1 0411 111 1 of411 111
(check answer)
1 311 2112 -1 0 1111
CTC= (a1 |l34|=| 11711 0
(1dentity matrix)
4) Find -44 e

4(-3) -40) -4¢-D|  [12 0 4
b= [-4(2) -4Q) 4D [ =8 8 4
4(-6) -4(1) -4@) | [24 -4 -16



VI Sequences and Senes

A) Find the 11th term of the sequence 4, 9, 14, 19, ..
4,9,14,19, 24,29, 34, 39, 44, 49[ 54] 59

B) Given the recursive sequence a =1
a=2a 1'3 where a. =1 a2 =2(1)-3=-1
n n- 1 a3=2(_1)_3=_5

list the first 5 terms of an

a4 =2(-5-3=-13

5= o(-13)-3=-29

C) What is the 9th term for the sequence 3 R 3112 2
2
a,=3(3) =243

D) What is the 3th term of the following geometric series?
34342 +6+642 + 12+ 1242+ 24+

24N 2

E) In the following anthmetic series, what term has value 877

{multiplying each term
by 42)

{anthmetic --> adding 4)

3+7+114... +83+87
37-3
(—42‘=21 22nd term
F) 5 L1 (spaces between 3 & 87)
1_
1
Z(T) =1+ 1/4+ 1/16 + 1/64 + 1/256
=1 =1+5/16+5/256 =21/16 + 5/256 =378/256 + 5256 = y 127
256
@ 20 20
Zgi-s Z-5=_100 3Zi =3.—?20 21 =630 630 - 1005530
i=1 i=1 i=1 \
wvalue of each
10 'pairs' pait - (1 +20)
2+19)(3+18)
H) 100 0 0 etc...
Z IO % ¥
i+ 1 +~< 1-1. 1=1 1-1 wdbocanil .
i=1 ¢l @+2 T 3 T3 & tg s d gl IR
) IO D
2 ge o | 5k




VI Mfizcellanecus

T 5. 1. 142 _ Az 1

Ay 47 =14 4_]6 47"= 2 4—2
E) How many ways can vou arrange the

letters i the word VICTORYY = 5040

_ 7l
) Hew many diferent arrangements can be = 420
5 TG
made from the word STTCCESEY - e
tepeating C's j:;:;ﬁﬁ; 1;'3':
Iy What i the probability of drawing 2 Aces from El Z 1
a standard deck of cards? B el T A

E) Ice Cream.Sh-:l:-ppe has 12 flavors. How many 2 1203 191 121110 _

flavor combinations could a customer malke? 30l = 33e1 220

F) What are the ODDE of rolling a 2, 3 or 12 with two 36 possibilities

dice? L

3 "muccegzes”

(33 "Failures")

3 2 2 2
) (2.32;. = 2e *+2e +Ze =ge°

ww.mathplane.com



Thanks for visiting the site. (Hope it helped!)

If you have questions, suggestions, or requests, let us know.

Cheers,

Lance@mathplane.com
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