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Key

Common Core F-IF.A.1, F-BF.A.1c, F-BF.B.4b, F-BF.B.4c, F-BF.B.4d - mathovore.fr

This precalculus functions review worksheet answer key solves all 24 problems of the
functions: domain, range, composition and inverses worksheet step by step.

Every problem from the functions worksheet is solved step by step below. Check the
domain after each composition and verify each inverse by substituting a point, because
those are the two places where most errors happen.

PrecalculusCommon Core: F-IF.A.1 - F-BF.A.1c - F-BF.B.4b - F-BF.B.4c - F-BF.B.4d

Precalculus Functions Review Worksheet Answer Key: problems 1-5

Problem 1: Evaluate function notation

a. f(3)=3(9—6+4+1=22, so 22
b. f(—2)=34)+4+1=17, so0 17
c. fla+1)=3(a?+2a+1)—2a—241=23a2+4a+2, so 3a2+4a+2

Problem 2: Domain with square roots

a. 22—6>0 gives 2x>6 and >3 . Domain: [3,c0)

b. 10—5z >0 gives —5x >—10; dividing by —5 reverses the inequality, so £<2. Domain:
(_O':':E]

Problem 3: Domain with denominators

a. r2—9=0 when £=3 or £ =—3, so those two values are excluded. Domain: (—oc,—3) U
(_B:BJ U (3:0‘3‘)
b. r4+4>4 is never zero, so every real number works. Domain: (—co,co)

Problem 4: Domain with several restrictions

a. r+4>0gives £ >—4, and 75£2 removes a zero denominator. Domain: [—4,2) u (2,00)
b. The logarithm needs 5—z>=0, so x<5. Domain: {—oo,5)

Problem 5: Domain and range from a graph
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Domain [—1, 3) on the x-axis and range [0, 4] on the y-axis.

a. The graph runs from r=—1 (included) to =3 (excluded). Domain: [—1,3)
b. The lowest height is 0 (at the closed point) and the peak is 4. Range: [0,4]

c. The graph is —(z—1)44 . Solve —(z—1)*+4=3: (z—1)°=1, 50 z=0 or x=2. Answer:
=0 and =2

Precalculus Functions Review Worksheet Answer Key: problems
6-10

Problem 6: Composition from tables

g(1)=3 and Sf(3)=1,s01
. f{3)=1and ¢{1)=3,s03
. f(1)=2 and f(2)=4,s04
gd)=2and g(2)=1,s01

on oo

Problem 7: Composition of polynomials

a. flg(z)=(32—2)24+1=922—12x+4+1, 50 9z2—12z4+5
b. g flal)=3(x24+1)—2, so 3241
c. g(2)=4 and f(4)=17. Check: 9(4)—24+5=17. Answer: 17

Problem 8: Composition from a mapping diagram
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A B C
g f

a )
2 » 5 » 25
7

. ] b/ -

Mapping diagram for g (set A to set B) followed by f (set B to set C).

a. Follow each arrow twice: 1 +3—9, 25525 3—57—49. Answers: 3,425,439
b. The outputs of 7 rise by 2 each step from 2, so g{z)=2x41. The outputs of f are
squares, so f(x)=x2. Then f(g(z)=(2x+1)% check (2-3+1)2=49.

Problem 9: Domain of a composition (roots)

a. flglz=+Vz—5 needs x—5=>0, Domain: [5,20)
b. g(f(z})=vT—5 needs >0, Domain: [0,c0)

Problem 10: Domain of a composition (rational)

a. f(g(;rjj:ﬁ_i_g, and a:+2§é[]. Domain: {(—oo,—2) U (—2,00)
b. g( flz))=L1+2=2ZFL and x3£0. Domain: (—oo,0) U (0,00)

Precalculus Functions Review Worksheet Answer Key: problems
11-15

Problem 11: Decompose a function

a. The inside is 2z+5: glr)=2z4+5, flz)==x%
b. The inside is z—3: glz)=z—3, f(r)=2;
c. The inside is z249: glr)==x2+9, f(z)=vJT. (Other correct splits exist.)
Problem 12: Inverse of a linear function
a. Swap: x=5vy—3, so y:“TTH. Answer: f—l(;r):““’TJra
b. Swap: mZ—%g—l—‘i, SO —%y=£—4 and y:—%(:r—‘ijzlﬁ—%sr. Answer: g—ll:,ﬂ:):B—%m. Check:
g(B)=0 and g—1{0=6.

Problem 13: Inverse of a rational function

Swap: ;r:z,f_—_kal. Then ry—3r=2y+1, so y(z—2)=3x+1.

Answer: f—l(m):%. Check: f(4)=9 and f—ltgj:%:-&.

The domain of f excludes = =3; the domain of f—1 excludes £=2, which is the range of f .
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Domain of f: x#3; range: y#2.
Problem 14: Verify inverse functions

3 .
a. f(g(a:‘jl]:(%‘ﬂ) La—gand g f(r)=Yz3+d—4=2z. Yes, inverses.
b. f(g(m)):%(2¢+3)—3:a:—%, which is not . Not inverses; the true inverse is 2z+6.

Problem 15: Inverse values from a graph

27

Reading an inverse value: find the output on the y-axis, then read the input.

a. (2,1 is on the graph, so f(2)=1

b. The output 3 comes from r=4, so f—1(3)=4

c. The output —1 comes from z=0, so f~1{—1)=0
d. The output 7 comes from z=6,so f~1(7)=6

Precalculus Functions Review Worksheet Answer Key: problems
16-20

Problem 16: Inverse values from tables

a. The output 0 occurs at z=2 and the output —2 at z=23. Answers: f~1(0)=2 and
fi{-2)=3

b. f{1)=3 and f~1(3)=1,s01

c. g(1)=44 and g(3)=4: two inputs share one output, so reversing the table would give two
answers for 4. ¢ is not one-to-one.
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Problem 17: Horizontal line test

Graph A Graph B
P Ay P Ay

A horizontal line crosses A once, but meets B twice and C three times.

Graph A rises everywhere, so every horizontal line meets it once: invertible. A horizontal line
at ¥ =1 meets the parabola in graph B twice, and one at ¥ =0.2 meets graph C three times.
Only graph A has an inverse function.

Problem 18: Restrict a domain: vertex form

_A_y

Restricting to x = 3 (solid) lets the inverse 3 + Vx be drawn as a mirror image.

a. The graph fails the horizontal line test: f{1)=4 and f(5)=4.

b. Swap: r=(y—3)%. On the restricted domain ¥ >3, so y—3=vZ. Answer: f~1(z)=347,
domain [0,20), range [3,c0)

c. f~Y{16)=3+/16="7. Check: f(7)=16. Answer: 7

Problem 19: Restrict a domain: complete the square
Complete the square: f(z)=(z+2)2—4.Swap: z=(y+2)?—4, so (y+2)2==z+4. Since ¥ >—2,
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y+2=vr+4.

Answer: f~1{r)=—3+yz+4Z, domain [—4,c0) (the range of f), range [—2,00). Check: f{1)=5
and F=i5)=—2+3=1.

Problem 20: Temperature conversion

a. Swap and solve: G:%(F—BE) gives F—BZ:%C. Answer: F(G):§G+32
b. F(37)=2(37)+32=66.64+32=98.6. Answer: 98.6°F
c. C(F(c)=3(3c+32—32)=§¢C =C. Verified.

Precalculus Functions Review Worksheet Answer Key: problems
21-24

Problem 21: Coupon and discount order

a. d(60)=48 and c(48)=43; c(60)=55 and d(55) =44, Answers: $43 and $44

b. c(d(pli=0.8p—5 and dic(p)) =0.8(p—5)=0.8p—4. Answers: 0.8p—F5 and 0.8p—4

c. Taking the discount first and the coupon second gives the lower price. The difference is
(0.8p—4)—(0.8p—5)=1, so it saves $1 at every price.

Problem 22: Taxi fare inverse

a. Solve F =1.5041.80m for m: m:ng'DED. It converts a fare into the number of miles
ridden.

b. m(20.50)=21220=10. Answer: 10 miles

C. m(ll.SDj:%:S. Answer: 5 miles

—

Problem 23: Growing ripple

a. Alr@)=a(3t). Answer: 9grt2
b. 9r(4)?=144r ~4452.4. Answer: 452.4 square feet
C. 9wt2=R81s gives t2=9, and t>=0, so t =3 seconds
Problem 24: Inverse of a composition
a. flglz)=2r—4)+1=2xr—7. Swap: r=32y—7, so the inverse is 47
b. f—l(mj:’*"T_l and ¢—1(r)=14+4. Then g—ltf—l(;rj):“fT_l—l—-i:’:T. Answer: xT"'?
c. They match. The inverse of f(g(z)) undoes f first and then 9: ¢—1(F—1(z)).

How to use this precalculus functions review worksheet answer key

Read this precalculus functions review worksheet answer key after trying each problem
yourself, and redo any problem you missed.
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Next step
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