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Please note that Quiz 15 may cover topics from Quizzes 1-14 and Exams 1 and 2, even if they do not appear here.

1. Express each of the following in terms of z if z = 22015,
a) 22015 4 92016 4 92017 b) 22015 4 42015

2. We put $2000 in a bank account with an annual compound interest rate of 7%. If we do not withdraw or
add money to this account, how long do we need to wait until there is $4000 in the account?

3. Compute the exact value of each of the following. Rationalize denominators and simplify your answer.
a) cos15° b) sin15° c) tan75°

4. Prove each of the following co-function identities. For parts a) and b) , use an appropriate compund angle
formula. Why is that not an option for part c)?

. ™ ™ . ™
a) sin (5—(1) = cos b) cos (5—04) =sina c) tan (5—04) = cot «

1 5
5. Suppose that « and 3 are acute angles with sina = 3 and cos 8 = 3 Compute the exact value of each of

the following.

a) cosa d) tanf g) sin(a+ 5) j) cos(a—fB)
b) tana e) sin2« h) sin(a — ) k) tan22«
c) sinf f) cos2p i) cos(a+ fB) 1) tan2p

6. Suppose that sin A = —%. Compute the exact value of each of the following.
a) cos A b) tan A c) sin2A d) cos2A

1
7. Suppose that sin B = 3 and B is not in the first quadrant. Compute the exact value of each of the following.

a) sec B b) tan2B c) cos2B d) tan (B - %)
. 2sinx . . . .
8. The expression - is equivalent to which of the following?
cosx — sinx tanx
A) tan 2z B) cot2x C) tanz D) cotz E) secx

47 ™
tan <3> — tan (E)
14 tan (47T> tan (1)
3 12

10. Graph each of the following functions.

9. Compute the exact value of (Hint: there is an easy way and also a difficult way

to do this.)

a) f(x)=logy Q) f(z) =~ g) f(x)=—z|
x
b) fla)=2" SIIGERZ 1
¢) flz)=a®+6z+5 f) f(zx)=v4—2a? b) f(x):<2>
11. Find the value of tan « if we know that tan 8 = % and tan (a + ) = %

15 In3+1In5—-3In2
12. Prove that 10g3/4 <8) == 1+3n 21 2n
no — n
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13.

14.

15.

16.

17.

18.

19.

20.

Find the exact value of each of the following expressions.
5 7 3 o o o o
2) sin (_;) o (;r) tan (Z) ~cos(7w)  ©) €0s420° — tan210° + sec 240° + cot 135

d) cos 100° cos 40° + sin 100° sin 40°
1 1
b) logyo (0.01) + logg <2> —In (€5>

Simplify each of the following.

a) In(e”®) d) log,, (m*) g) In(e™?3) j) Inl m) 2°8s®
b) e~ In3 e) logy; 9 h) 9loss” k) 25085 10
C) 310g9 A f) In (—63) 1) 63 In2 1) 5log25 10

Simplify each of the following expressions.

a) logs (5°) & log, [ < é >p} e) 3ogst g) 30892

b) logs (125™) d) logyg (27) f) glogs5 h) glogs 10

Simplify each of the following.

a) logip2+logyh c) logy24 —logy 3 e) logs; 18 +logs 24 — 4logs 2
b) logg 180 — logg 5 d) log;y40 — 2log;,2 f) logs 0.4 + logs 2.5

Write each of the following as a single logarithm. Assume that all variables represent positive numbers.

a) logjpa+ 2logyb c) 1+logz?2 e) % —log, z

1
b) glog2a—310gzb d) 2+logs3 f) 24 In34+Inzx—2Iny

The picture shows an angle « on the unit circle.
Draw each of the following angles in the same cir-
cle. (83

a) —a b) o —180° c) a+90°

Suppose that z is an acute angle.

2
a) Find the exact value of cosx if sinx = £ b) Find the exact value of sinz if cot z = 2.
Simplify each of the following. (i.e. write it in terms of trigonometric functions of «.)

a) sin (90° — «) d) sin (a + 180°) g) cos(—a) j) tan (180° — «)
b) sin (180° — «) e) cos(90° — «) h) cos(a+ 180°) k) tan(—a)
¢) sin(—a) f) cos(180° — «) i) tan(90° — ) 1) tan (a+ 180°)
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21. Find all angles 8 so that twice 8 is coterminal with 120°. Express your answer
a) in degrees b) in radians

c¢) Find all coterminal angles 8 such that —500° < 8 < 500°.

22. Solve each of the following equations.

a) tanx:—i ¢) sinz = 2sinxcosx *) tanz = tan2x
V3 d) sinz +2cos?z =1
. 9 1 .
b) sin =3 e) cosx —2sin“x =1

23. Solve each of the following equations for x. Present the exact value of each solution. (Hint: re-write the
exponential statements as logarithmic statements!)

a) 23071 =4 b) 3%-l=5 c) ef72=5 d) 2+ 5e*71 =2012

24. Solve each of the following equations for . Present the exact value of each solution. (Hint: re-write the
logarithmic statements as exponential statements!)

a) logsz =3 d) In(z—1)=-2 g)gm@—n—1:5
b) log, 16 =2 e) logs (222 —5) =3
1 logy (5z +1) —1
&) Llogy (30 +1) =3 ) Togyy (¢ - 2) = 1 y el
25. Solve each of the following equations.
a) logg (z —3) +logg3+logg (z+1) =2 c) logy(1—z)+logy (9—2)=7

b) log, (x —5) —logy (2 — 14) = -2

1 —tan 15°
26. Compute the exact value of an

1T+ tan 150" (Hint: there is a really smart way to do this that involves very
an

little computation.)
27. Compare the domains of f (z) = logs (2% — 4) and g (z) = logs (z + 2) + logs (z — 2).

28. Graph each of the following pairs of functions together, in the same coordinate system.

a) f(z)=2% and g(z) = (¢ +3) c) f(z)=2" and g(z)= <;)
b) f(z) =2 and g(z)= (z+3)* d) f(z)=2" and g(z) =logyx

29. a) Samantha got a 4% raise. Now her monthly salary is $2496. How much was her salary before the raise?

b) A TV set went on a 15% off sale. The sale price is $1020. What was the original price of the TV set?

30*. Which is greater: 28103 or 31981027



Math 143 Review for Quiz 15 page 4

10.

Answers
.a) T b) x+ a2
. . . In2
. It will happen sometime during the 11th year. log; 972 = i ~ 10.244 77
nl.
6 2 —V2
) \fzf b) f4\f ¢ V342

. (T
. a) 81n<§—a>:cosa

. ™ . T ™ . .
sin 5—01 :s,1n§cosoz—cos§s1na:l-cosa—O-smozzcosa

™ .
b) cos (5 - a) = sin«
7 T LT . .
cos (5 — a) = cosgcosa—i— sin o sinov = 0-cosa+1-sina=sina
T 7r
c) tan (5 - a) = cot @ We can not use the difference formula for tangent here, because tan 5 is undefined.

Instead, we need to use a compound angle formula separately for sine and cosine (see parts a and b).

LT
s S (5 o a) cos o
tan(——a): — = — = cot «
2 oS (7 - a) sin «v
2
2) 2v/2 b) V2 o 12 Q) 12 0 42 f) 119 ) 5+ 242 ) 5+ 242
' 3 4 13 5 9 169 & 39 39
L 10v2—-12 L 10vV2+12 4+/2 120
) —— ) —m— kK — D) -
39 39 7 119
4 3 24 7
3v2 42 8 1
e L T
A
1
a) f(z) =logyx b) f(x)=2" c) f(z)=22+6z+5 d) f(x)zl
Y y y :L‘

5 4 3 2 a4 |of1 2 3 a4 s 5 4 3 2 4 |0 1 2 3 4 5 76

o 1 2 3 4 5
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

e) flz) =1z f) f(z)=vd—a? g) flx)=—lz|

Yy s Y5 Y s

5 4 3 2 a4 o 1 2 3 4 5

1
In g
) 15 8§) 15-Im8 (In3+In5)—In(2%) In3+In5—3In2
“B34\% ) T L () T m3—m4 T W3—l(2)  h3-2M2
4
3 8 V3 5 1
_Z b) = Y= _Z d) =
“) =3 )3 9 373 )3
1 2
a) =5 b) 3 c) VA d) 4 e 3 f) undefined g) —3 h) 49 i) 8 j) 0 k) 100
) VIO m)

a) b b) 3m ¢) =3p d) i:p e) 4 f) 25 g) v2 h) V10

Yan
N
a
N

a) \25

a) cosa b) sina ¢) —sina d) —sina e) sina f) —cosa g) cosa h) —cosa i) cota

b)

j) —tana k) —tana 1) tana
a) 60° + k- 180° where k =0,1,—1,2,-2,3,—3,..... b) g 4k where k=0,1,—1,2,-2,3,—3, ...
¢) —480°,—300°, —120°,60°, 240°, 420°
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22.

23.

24.

25.

26.

27.
28.

29.

30.

1 k
a) —ETF+]€7TWheI'ek€Z b) %—i—%wherekez c) kmor ig—i-lewherekeZ

d) z =2 42%r or a:z—%—i—?km orx:—%r—i-%nr where k € Z

2
e)  =2km where k€ Z f) ©=knr where k€ Z
1

a) 1 b) 3 (1+loggb) or logglh c) 2+1Inb d) 1+1n402
1 o 3

a) 125 b) 4 ) 21 d) 541 ¢ 44 ) 21 g 41 ) —

a) 5 (—3 does not work) b) no solution (3 does not work) ¢) —7 (16 does not work)

V3

3
The domain of f is (—oo,—2) U (2,00) and the domain of g is (2, 00)

a) b) c) d)

7777777777777777

a) $2400  b) $1200

not tellin’
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