Precalculus - Exponential and Logarithmic
Functions and Models - Worksheet Answer Key

Common Core F-LE.A.4, F-BF.B.5, F-IF.C.8b - mathovore.fr

This precalculus exponential log worksheet answer key solves all 24 problems of the
exponential and logarithmic functions and models worksheet step by step.

Full worked solutions for every problem on the exponential and logarithmic functions
worksheet. Final answers are in bold. Compare your steps, not only the result, and note
where a solution had to be rejected because it made a logarithm argument negative.

PrecalculusCommon Core: F-LE.A.4 - F-BF.B.5 - F-IF.C.8b

Precalculus Exponential Log Worksheet Answer Key: problems 1-5

Problem 1: Exponential to logarithmic form
log,128=7

log0.001=—3

logQEZ%

In1=0

an oo

Problem 2: Logarithmic to exponential form

53—=195

—3_1
47 =73

361/2=¢
el=20

an oo

Problem 3: Evaluate logarithms

a.3%=g1,s04

b. 25=4, 50 -5
c. 951/2—_x, so %
d. (1)7*=16, 50 -2
e. g—el/? s0 %

Problem 4: Points on an inverse graph

a. Swap the coordinates: 4/(5—1), B/(1,0), ¢/(4,2), D'(8,3)
b. f~l@)=logys
c. The domain of the inverse is the range of j, so =0
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Reflecting the points across y = x gives the graph of the inverse.

Problem 5: Finding inverse functions

y=4" becomes =47, so fHz)=log,=

. Y i ¥ _ £ —1( ):1 L
z=72-3¥ gives 3" =3, so f =zl =leg,3
r=In{y+3) gives y+3=¢%, s0 f~l(z)=e*—3
r—1l=leg.¥ gives y=2%"1,s0 f~l{z)=27"1

an oo

Precalculus Exponential Log Worksheet Answer Key: problems 6-10

Problem 6: Verify inverses by composition
Sgl=) — 23T _ lng — . for £30.

g(f(z) =3ne2z =1(22) =z for all .

Both compositions return r, so the functions are inverses.

Problem 7: Features of a log graph

a. The asymptote is o =32.

b. We need r—22=0, so the domain is x>2 and the range is all real numbers.
c. logy(z—2)=—1 gives +—2=3"1=1 so z=1

d. 9(29)=leg 27+1=3+1=4

Precalculus Exponential and Logarithmic Functions and Models - Worksheet Answer Key - Mathovore -
https://mathovore.fr/en/precalculus-exponential-log-worksheet-answer-key - page 2/7



https://mathovore.fr/en/precalculus-exponential-log-worksheet-answer-key

The x-intercept (7/3, 0) is about 2.33.

Problem 8: Expand logarithms

a. dlegyzt+ilegy
b. Inb+lnr—4lny
c. %(laggﬁ-l-lc-gza:—laggz)Z%—i-%logg,ﬂ:—%loggz

Problem 9: Condense logarithms

a. log3?+logh =log4b
b. In¥+1nz2=1n(32)
C. log2ﬁ+lﬂggy9—loggz3Zlggg“if

Problem 10: Using given logarithm values

log(2-3)=0.3010+0.4771=0.7781

. log(2-3%)=0.3010+2(0.4771)=1.2552
logd =0.4771—0.3010=0.1761

. log23=3(0.3010) =0.9030

. log2—2log3=0.3010—0.9542 =-0.6532

® QN T O

Precalculus Exponential Log Worksheet Answer Key: problems 11-15

Problem 11: Change of base
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Problem 12: Same-base exponential equations

a. 22r+2 =75 50 2x+2="5 and a::%

b. 32¢r —=33r—0 so2r=3r—6and r=6
c. 27" =2%s0ozx=—4

d. 52r—2=53r, so2r—2=3rand r=—2

Problem 13: Solve using logarithms

2% =190, so 2 =102py 4,322
z—1=180 50z =1+120% 3,010

e2r=9, 50 ,ﬂ:_lg—g_lnsm 1.099

0.9°=0.25 so z =808, 13,158

.Q-.“.O'.Q’

Problem 14: Estimate, then solve

a. Draw the line ¥ =40: it meets the curve near rs45.%.
b. e04z =8, s0 0.4x=1n8 and z =1~ 5.199.

60AY

50 4
40
30 1
204

10 1

X
} } } } } D>
1 2 3 4 5 6
x = 5.20

The curve reaches 40 at x = 5.20.

Problem 15: Logarithmic equations

a. 10Eg(~ﬂ?2—9)=‘4, SO z2—%=16 and £ =45. The value =—5 makes r+3 negative, so the
solutionis £ =5

b. r(r—2)=8 gives r2—2x—8=0, so (r—4)(r+2)=0. Reject z=—2: r=4

C. 2z—1=32=9, 50 =5

d. z+6=1=r2 gives (z—3)(x+2)=0. Reject r=—2: =3

Precalculus Exponential Log Worksheet Answer Key: problems 16-20
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Problem 16: Quadratic form

a. Let u=e®: y2—Eu4+6=0,50 u=2 or u=3.Then r=In2=0.693 or r=In3=41.09%
b. Let 4w =%%: u2—fu+B8=0,50 u=2 or u=4. Thenz=1lor r=2

Problem 17: Transformations of an exponential

a. Shift right 1 unit, reflect over the x-axis, then shift up 3 units.
b. The asymptote moves up 3: v=3

c. A(0)=—2"143=3

d. 97—1=3, so £ =1+leg,3 R 2.585; z=1+log,3

e

. The graph lies below its asymptote: y<3
Problem 18: Rewrite growth and decay models

a. 0.81=¢1n08, sO 4 =3200ek1 with k=1n0.8~s—0.2231. Negative k means decay.
b. e0.0741.0725, so the growth is about 7.25% per unit, a bit more than 7%.
c. 93— ,(1/3)In2, so k=122,0.2310

Problem 19: Compound interest time

3000 =2000(1.01)*, so 1.0141=1.5.

_ 1nl5 040547
4t =1,7701 ™ 000995 — 40.75

tr 10.19 years.
Problem 20: Continuous compounding

10000 =50000.0351 gives 0.0351=2, so + =325 19.80 years.

0.0351=7.4  so tzlnf‘gg-‘gm 25.01 years.

Precalculus Exponential Log Worksheet Answer Key: problems 21-24

Problem 21: Radioactive decay dating
_ 713\1/5730
0.3=(}) .
Take natural logs: ﬁlnD.S:InD.B, o) t:STSD-ﬁ%MS?SO(IFB?D)
The bone is about 9953 years old.

Problem 22: Logistic population model

a. P(D):%ZGO students
b. 1,200 students, the numerator X
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C. 14+19¢—0.51=2, s0 ¢e—0.51=5 and t=2In19~ 5.89 hours

d. P(B):l_&fgg_&mll_%anam 890 students

limit P = 1200

900 ¢

600 -

300 ¢

P =600 at t = 5.89 hours, the steepest point of the curve.

Problem 23: pH calculations

a. —log(3.2x1075) =—(0.5051—5) s 4.49
b. [Ht]=10"%285.31%10—% mol/L
c. 10—3 versus 10—0: the ratio is 102=1,000 times

Problem 24: Decibels and earthquakes

a. 90—60=230 dB is 3 steps of 10 dB, so the intensity ratio is 103=1,000
b. 110=10log{- gives log{- =11, s0 F-=1x1011
c. The difference is 71—5.4=1.7, so the factor is 1017 50,12, about 50.

decibels (dB)

120 110 dB
90 dB

90

60 dB

60

30 dB

30

whisper conversation  lawn mower  rock concert

The 30 dB gap between 60 dB and 90 dB means a factor of 1,000.

Precalculus Exponential and Logarithmic Functions and Models - Worksheet Answer Key - Mathovore -
https://mathovore.fr/en/precalculus-exponential-log-worksheet-answer-key - page 6/7



https://mathovore.fr/en/precalculus-exponential-log-worksheet-answer-key

How to use this precalculus exponential log worksheet answer key

Read this precalculus exponential log worksheet answer key after trying each problem
yourself, and redo any problem you missed.

Next step »
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