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Sets & Steps
Math Practice & Worked Solutions

AP Precalculus

Rational Function Domains and Sign Charts
Rational Function Domains and Sign Charts | APPC-U01-P10

96 problems - Four activity formats

01 Answer Bank Challenge 24 tasks
02 Grid Rounds 24 tasks
03 Match & Move 24 cards
04 Error Analysis & Strategy 24 tasks
05 Quick Answer Key 96 answers
06 Full Worked Solutions 96 solutions
07 Teacher / Parent Use Guide included
08 Terms of Use & License included

Topic focus

Across 96 tasks this topic asks for compatible graph with decisive feature, verified formula or impossibility proof, exact real
domain, repaired solution with domain/sign reason, qualified exact zero conclusion and complete real parameter set.

8 PDFs and a README; 59 buyer pages.

The following pages use the same questions, given data, and notation as the final files. Question/card serial numbers and internal IDs are omitted in this

preview only. Table values and matching responses are retained. Full answer keys are not included.

Published by Tusils LLC.



AP Precalculus

AP Precalculus

Rational Function Domains
and Sign Charts

Name: Date:

Class:

Answer each question and record the matching bank letter. Give exact values. Give the whole requested response, including any reasoning

the question asks for.

Determine the real domain of the original rule

f(x) — x+40
(x—6)*(x—10)(x?+23)

preserve exclusions even if a factor cancels.

Factor the denominator as needed and

Bank label:

(x+3)(x+1)(x—2)
(x+1)(x=5)(x2+15)
numerator roots first, then enforce the original denominator
restrictions.

Find all real zeros and x-intercepts of f(x) = List

Bank label:

The table rows (x, reported f(x)) are

(-9,0.03),(-8,0.00), (=7, —0.02). Additional exact information:
f(-8) = $ exactly. Decide what zero claim is warranted, using the
stated precision and definition status.

Required output: qualified exact zero conclusion

x reported f(x)
-9 0.03
) 0.00
-7 —0.02
Bank label:

(x+9)(x+7)(x+4) .
(x+7)(xc+1)(x24+9) List
numerator roots first, then enforce the original denominator
restrictions.

Find all real zeros and x-intercepts of f(x) =

Bank label:




AP Precalculus

AP Precalculus

Rational Function Domains
and Sign Charts

Name: Date:

Class:

Answer each question and show your reasoning in the workspace.

Give exact values rather than decimals unless the question supplies a

decimal. Give the whole requested response, including any reasoning the question asks for.

(x+2)x
(x+2)(x—4) "
Factor the denominator as needed and preserve exclusions even if a
factor cancels.

Determine the real domain of the original rule f(x) =

Construct one real rational function with zeros {—6, —3}, exclusions
{0, 2}, and common factor (x — 2), or prove the conditions
incompatible. No hole height is prescribed.

A student argues: “For @ = 0, cancel to (x + 3) = 0 and include

both x = —3 and x = 0 as zeros” Diagnose the exact error and

repair the solution while preserving original-domain and sign
conditions.

(x—14)
(x—11)(x%2+27) "
Factor the denominator as needed and preserve exclusions even if a
factor cancels.

Determine the real domain of the original rule f(x) =

Solve f(x) = 0

(x—11)(x—13)
a sign chart and state every endpoint membership explicitly.

< 0. Use the original factored rule to build

Construct one real rational function with zero set containing 5 and
excluded set also containing 5, or prove the conditions
incompatible. No hole height is prescribed.




AP Precalculus

AP Precalculus

Rational Function Domains
and Sign Charts

Name: Date:

Class:

Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.

Visit each card once and continue to FINISH.

START

Solve f(x) = &) 5 0. Use the original factored rule to build a sign

Incoming: Solution: (—o0, —8) U (—6, o).

(x+13)(x+11)

sign chart and state every endpoint membership explicitly.

Your response:

6 ind all real zeros and x-intercepts o x) = ——————. List

+6) Find all real d x-i pts of f(x) = ey 1

chart and state every endpoint membership explicitly. numerator roots first, then enforce the original denominator
restrictions.

Your response: Your response:

Incoming: Real zeros: none; there are no x-intercepts. Incoming: Solution: (—00,—9) U (=9, —7) U (=7, ).

Solve f(x) = m < 0. Use the original factored rule to build a Determine all real k such that x = —5 is a real zero of fi(x) = x—;k

Enforce numerator zero and original denominator nonzero
simultaneously.

Your response:

Incoming: k = —5.

Incoming: Solution: (—6,—4) U (—4,—1).

Solve f(x) = Zii;g:}; < 0. Use the original factored rule to build a

sign chart and state every endpoint membership explicitly.

Your response:

Solve f(x) = % < 0. Use the original factored rule to build a

sign chart and state every endpoint membership explicitly.

Your response:




AP Precalculus

AP Precalculus

Rational Function Domains
and Sign Charts

Name: Date: Class:

contains an error.

A student argues: “For @

=0, cancel to x = 0 and include both x = 0 and x = 3 as zeros” Diagnose the exact error
and repair the solution while preserving original-domain and sign conditions. Identify the first invalid inference, give the

corrected solution set, and justify it using the original equation.

A student argues: “For %

=0, cancel to (x —3) = 0 and include both x =3 and x = 6 as zeros.” Diagnose the

exact error and repair the solution while preserving original-domain and sign conditions. Identify the first invalid
inference, give the corrected solution set, and justify it using the original equation.

A student argues: “For i—: =1, cross-multiply and include x = 4 because both sides become 0. Diagnose the exact

error and repair the solution while preserving original-domain and sign conditions. Identify the first invalid inference,
give the corrected solution set, and justify it using the original equation.




AP Precalculus / APPC-U01-P10 Teacher edition

Rational Function Domains and Sign Charts
Full Worked Solutions - excerpt
Worked example

Problem. Construct one real rational function with zero set containing 5 and excluded set also containing 5, or prove the
conditions incompatible. No hole height is prescribed.

Answer. No such rational function exists.

Explanation and check.

Impossible: a rational zero must be in the domain, while x = 5 is required to be outside the domain.

Worked example

Problem. Determine all real k such that x = 2 is a real zero of fi(x) = x—_]]: . Enforce numerator zero and original

—
denominator nonzero simultaneously.

Answer. No real value of k works.

Explanation and check.

The numerator condition at x = 2 forces k = 2, but then the denominator is also zero at x = 2. The only candidate is forbidden.

Sets & Steps | Version 1.0.0 1



Sets & Steps
Math Practice & Worked Solutions

AP Precalculus
Rational Expression Operations and Restrictions
Rational Expression Operations and Restrictions | APPC-U01-P14

96 problems - Four activity formats

01 Answer Bank Challenge
02 Grid Rounds

03 Match & Move

04 Error Analysis & Strategy
05 Quick Answer Key

06 Full Worked Solutions

07 Teacher / Parent Use Guide
08 Terms of Use & License

24 tasks
24 tasks
24 cards
24 tasks

96 answers
96 solutions
included

included

Topic focus

Across 96 tasks this topic asks for recommended representation with preserved domain, function equality and exact agreement
domain, verified original ratio and exact exclusion set, correct rewrite, exclusion, and test-input evidence, simplified rule plus

every original exclusion and single ratio, reduced rule, and sourced exclusions.

8 PDFs and a README; 55 buyer pages.

The following pages use the same questions, given data, and notation as the final files. Question/card serial numbers and internal IDs are omitted in this

preview only. Table values and matching responses are retained. Full answer keys are not included.

Published by Tusils LLC.



AP Precalculus

AP Precalculus
Rational Expression Operations
and Restrictions

Name: Date:

Class:

Answer each question and record the matching bank letter. Give exact values. Give the whole requested response, including any reasoning

the question asks for.

. _ (x+2)(x—6)(2x+3)
Rewrite R(x) sy

domain. Cancel only common nonzero factors; do not restore an
input merely because it disappears from the denominator.

in reduced form and state its original

Bank label:

Choose the more useful of the two supplied forms to determine the

horizontal asymptote and the nonzero remainder in a
—3(x+2)+1 |
-

quotient-remainder form. A (single ratio): o)

B (supplied
quotient-remainder): —3 + ﬁ State the feature, explain why that

form exposes it, and retain every original excluded input.

Bank label:

x=5

Rewrite R(x) = 6(x + l)m

original domain. Cancel only common nonzero factors; do not
restore an input merely because it disappears from the denominator.

in reduced form and state its

Bank label:

x4k
x=7
First compare the algebraic identity, then check zero denominators
and whether the domains coincide.

Determine all real k for which and i—j define identical functions.

Bank label:

x+1
(x+7)(x+1)
original domain. Cancel only common nonzero factors; do not

restore an input merely because it disappears from the denominator.

Rewrite R(x) = 5(x + 7) in reduced form and state its

Bank label:

Determine all real k for which &2640 59 % define identical

(x+2)(x-3) X
functions. First compare the algebraic identity, then check zero
denominators and whether the domains coincide.

Bank label:

x—8

Rewrite R(x) = 4(x — 2)m

original domain. Cancel only common nonzero factors; do not
restore an input merely because it disappears from the denominator.

in reduced form and state its

Bank label:

Choose the more useful of the two supplied forms to determine the
horizontal asymptote and the nonzero remainder in a
3(x+5)+3; B
x+5
quotient-remainder): 3 + ﬁ State the feature, explain why that

quotient-remainder form. A (single ratio): (supplied

form exposes it, and retain every original excluded input.

Bank label:




AP Precalculus

AP Precalculus

Rational Expression Operations
and Restrictions

Name: Date:

Class:

Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a
decimal. Give the whole requested response, including any reasoning the question asks for.

Construct an original rational ratio that reduces to x — 1 but has
requested original exclusions {x = —1}. The reduced rule already
excludes none; do not add redundant common factors or
unintended restrictions.

7
x+4
domain. Track every component denominator before simplifying;

for division, also exclude inputs where the divisor equals zero.

Rewrite ( + (%3) as one rational expression and state the

Rewrite R(x) :%

domain. Cancel only common nonzero factors; do not restore an
input merely because it disappears from the denominator.

in reduced form and state its original

Given f(x) =H0@3) wivh excluded inputs —6, —1, and g(x) =22

(x+6)(x+1) x+1
with x # —6, —1 with excluded inputs —6, —1. Decide whether they
are identical functions and state exactly where their values agree. A
matching simplified formula is not sufficient without matching
domains.

Construct an original rational ratio that reduces to x — 2 but has
requested original exclusions {x = —7}. The reduced rule already
excludes none; do not add redundant common factors or
unintended restrictions.

xX+5\  x+2
G
Track every component denominator before simplifying; for
division, also exclude inputs where the divisor equals zero.

Rewrite ( ) as one rational expression and state the domain.




AP Precalculus

AP Precalculus
Rational Expression Operations
and Restrictions

Name: Date:

Class:

Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.

Visit each card once and continue to FINISH.

START

Rewrite ( i—:i) + (x7192) as one rational expression and state the

domain. Track every component denominator before simplifying; for
division, also exclude inputs where the divisor equals zero.

Your response:

— . L (x=2)(x=9) . x=2)(x=9) s
Incoming: The single ratio is o5)12)’ reducing to 12 with
all real x except x = 5,x = 9,x = 12.

Determine all real k for which % and ﬁ define identical functions.

First compare the algebraic identity, then check zero denominators
and whether the domains coincide.

Your response:

Incoming: k = 0.

x+10 )
x+7
Track every component denominator before simplifying; for division,
also exclude inputs where the divisor equals zero.

Rewrite (

Your response:

+(;) as one rational expression and state the domain.

(x+10)(x+3)
(x+7)x
all real x except x = —7,x = —=3,x = 0.

(x+10)(x+3)

Incoming: The single ratio is st

, reducing to , with

Construct an original rational ratio that reduces to 3;:62 but has

requested original exclusions {x = —6, x = —2}. The reduced rule
already excludes {x = —6}; do not add redundant common factors or
unintended restrictions.

Your response:

(x+2)(3x—2)

Incoming: One valid predecessor is D010

with all real x except

X=—-6,x=—-2.

Rewrite (XTH) + (i) as one rational expression and state the domain.

Track every component denominator before simplifying; for division,
also exclude inputs where the divisor equals zero.

Your response:

Incoming: The single ratio is X—j, reducing to XT”, with all real x

except x = 0.

Choose the more useful of the two supplied forms to determine the

horizontal asymptote and the nonzero remainder in a

—2(x=6)+4 .
x—6 ’

quotient-remainder): —2 + x;iﬁ. State the feature, explain why that

quotient-remainder form. A (single ratio): B (supplied

form exposes it, and retain every original excluded input.

Your response:




AP Precalculus

AP Precalculus

Rational Expression Operations
and Restrictions

Name: Date: Class:

contains an error.

A student rewrites (x — 3) ;(—Jj as x + 2 for every real x. Identify the first invalid inference. State the corrected rule and

its original domain, then test the designated input when it is allowed.

Designated test input: x = 3.

A student rewrites i—: as —}4 . Identify the first invalid inference. State the corrected rule and its original domain, then
test the designated input when it is allowed.

Designated test input: x = 1.

x+2

A student rewrites (x + 3) 5 as x+2 for every real x. Identify the first invalid inference. State the corrected rule and

its original domain, then test the designated input when it is allowed.

Designated test input: x = —3.

the designated input when it is allowed.

A student rewrites 4;’; as 1. Identify the first invalid inference. State the corrected rule and its original domain, then test

Designated test input: x = 5.




AP Precalculus / APPC-U01-P14 Teacher edition

Rational Expression Operations and Restrictions
Full Worked Solutions - excerpt

Worked example

Problem. Rewrite (222 ) + (2) as one rational expression and state the domain. Track every component denominator before

simplifying; for division, also exclude inputs where the divisor equals zero.

Answer. The single ratio is XTH , reducing to XT” , with all real x except x =0.

Explanation and check.

Combining the operation gives x7+7 . The common denominator supplies the sole restriction. Therefore the complete exclusion
setis 0.

Worked example

x—9

Problem. Rewrite ( + (=) as one rational expression and state the domain. Track every component denominator

x—12 x—12
before simplifying; for division, also exclude inputs where the divisor equals zero.
Answer. The single ratio is ;_—_132 , reducing to ;_—_132 , with all real x except x = 12.

Explanation and check.

Combining the operation gives ;_—_132 . The common denominator supplies the sole restriction. Therefore the complete exclusion
setis 12.

Sets & Steps | Version 1.0.0 1



Sets & Steps
Math Practice & Worked Solutions

AP Precalculus

One-to-One Functions and Domain Restrictions
One-to-One Functions and Domain Restrictions | APPC-U02-P13

96 problems - Four activity formats

01 Answer Bank Challenge 24 tasks
02 Grid Rounds 24 tasks
03 Match & Move 24 cards
04 Error Analysis & Strategy 24 tasks
05 Quick Answer Key 96 answers
06 Full Worked Solutions 96 solutions
07 Teacher / Parent Use Guide included
08 Terms of Use & License included

Topic focus

Across 96 tasks this topic asks for displayed-table invertibility, finite versus continuous claim, limited conclusion, interval
restriction containing both, whether interval restriction can contain both and whether full domain is one-to-one.

8 PDFs and a README; 110 buyer pages.

The following pages use the same questions, given data, and notation as the final files. Question/card serial numbers and internal IDs are omitted in this

preview only. Table values and matching responses are retained. Full answer keys are not included.

Published by Tusils LLC.



AP Precalculus

AP Precalculus

One-to-One Functions and
Domain Restrictions

Name: Date: Class:

Answer each question and record the matching bank letter. Give exact values. A value without its unit is not a complete answer.

Choose the maximal one-to-one segment containing the marked input x = 4.

2 0 2 4 6 8
X
-3 0
2 8
6 —2
9 3

Bank label:




AP Precalculus

AP Precalculus

One-to-One Functions and
Domain Restrictions

Name: Date: Class:

Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a
decimal. A value without its unit is not a complete answer.

Decide whether the graphed function is one-to-one on its stated domain.




AP Precalculus

AP Precalculus

One-to-One Functions and
Domain Restrictions

Name: Date: Class:

Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.
Visit each card once and continue to FINISH.

Incoming: [-2,3].

Select the time domain that makes height invertible for questions explicitly about the ascent.
Given: 0 <t < 8 seconds

Height: h(t) = 16 — (t — 4)* meters; Question context: recover time during ascent

Your response:




AP Precalculus

AP Precalculus

One-to-One Functions and
Domain Restrictions

Name: Date: Class:

contains an error.

Evaluate the cross-piece output ranges before accepting the claim. A student accepts the claim because each piece
increases. Identify the invalid inference and give a cross-piece collision.

Given: [—4,—2] union [1,3]

Claim: Each piece is increasing, so the union is invertible.; Rule: f(x) = x+5 on [—4,-2]; f(x) = 2x on [1,3]

Do the samples prove that the underlying model is invertible on all positive reals? Explain. A student says four distinct
sampled outputs prove invertibility on all positive reals. Identify the unsupported extension.

Given domain/context: sampled inputs from an unspecified model

1

2
4 9
8 17




AP Precalculus / APPC-U02-P13 Teacher edition

One-to-One Functions and Domain Restrictions
Full Worked Solutions - excerpt
Worked example

Problem. For which k is g, one-to-one on the entire interval [—2,4]?
Given: —2<x <4

Family: g, (x) = (x-k)?

Answer. k< -2 or k> 4.

Explanation and check.

The vertex must not lie in the interval’s interior.

Worked example

Problem. Test the proposed restriction and either prove uniqueness or provide two allowed inputs with one output.
Given: x > —1

Claim: Restricting to x > —1 makes f invertible.; Rule: f(x) = (x — 2)?

Answer. It is not sufficient: f(1) = f(3) = 1, and both inputs satisfy x > —1.

Explanation and check.

The restricted interval still crosses the vertex at x = 2.

Sets & Steps | Version 1.0.0 1



Sets & Steps
Math Practice & Worked Solutions

AP Precalculus

Finding Inverse Functions
Finding Inverse Functions | APPC-U02-P14

96 problems - Four activity formats

01
02
03
04
05
06
07
08

Answer Bank Challenge
Grid Rounds

Match & Move

Error Analysis & Strategy
Quick Answer Key

Full Worked Solutions
Teacher / Parent Use Guide

Terms of Use & License

24 tasks

24 tasks

24 cards

24 tasks

96 answers
96 solutions
included

included

Topic focus

Across 96 tasks this topic asks for eighth-root inverse and domain, inverse and bounded domain, inverse and domain, inverse

and finite domain, inverse branch rules and intervals and inverse branches with open images.

8 PDFs and a README; 80 buyer pages.

The following pages use the same questions, given data, and notation as the final files. Question/card serial numbers and internal IDs are omitted in this

preview only. Table values and matching responses are retained. Full answer keys are not included.

Published by Tusils LLC.



AP Precalculus

AP Precalculus

Finding Inverse Functions

Name: Date:

Class:

Answer each question and record the matching bank letter. Give exact values. A value without its unit is not a complete answer.

Reverse all three associations.

Required output: inverse mapping

Input Output
-1 6
2
8 11
Bank label:

Solve the rational relation for its original input.
Domain: x is not —1

Given rule: f(x) zi—j

Bank label:

Construct the model that recovers travel time from distance.
Domain: 0 <t < 12 hours
Given distance model: D(t) = 55t miles

Bank label:

Translate both statements into inverse notation.
Domain: an invertible function
Given facts: ["f(2) = 137, 7f(9) = —4"]

Bank label:




AP Precalculus

AP Precalculus

Finding Inverse Functions

Name: Date: Class:

Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a
decimal. A value without its unit is not a complete answer.

Reverse the finite mapping and evaluate the requested inverse value.

Required output: inverse table and f~1(8)

Input Output
-2 5

1

8




AP Precalculus

AP Precalculus

Finding Inverse Functions

Name: Date: Class:

Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.
Visit each card once and continue to FINISH.

START

Identify the two endpoints of the reflected inverse curve.

y

Your response:




AP Precalculus

AP Precalculus

Finding Inverse Functions

Name: Date: Class:

contains an error.

Construct the inverse of the decreasing odd-power chain. A student proposes {/x-2 — 7. Locate the first incorrect
inverse operation and repair the rule.

Domain: all real numbers

Given rule: p(x) =7 — (x +2)°

Solve for the inverse and state its excluded input and output values. A student keeps x # —g as the inverse input
exclusion. Diagnose the interchange of domain and range.

. . 5
Domain: x is not -3

Given rule: f(x) = z:@

Write the inverse pieces in increasing order of their new input intervals. A student reverses the formulas but keeps the
original input intervals on the inverse pieces. Identify and repair the interval error.

Domain: [—3,0] union [2,6)
Givenrule: f(x) =4-x for -3<x<0; f(x)=3x+8for2<x<6

Construct the inverse of the decreasing radical branch and retain its exact range. A student gives 9-x* as the inverse on
every real input. Explain why the algebraic expression alone is insufficient.

Domain: 0 <x <9

Given rule: r(x) =9 —x




AP Precalculus / APPC-U02-P14

Teacher edition

Finding Inverse Functions
Full Worked Solutions - excerpt
Worked example

Problem. Reverse the root and translations in their operational order.
Domain: all real numbers

Given rule: h(x) = /x —4+2

Answer. i1 (x) = (x—2)% +4.

Explanation and check.

Subtract 2, cube, and then add 4.

Worked example
Problem. Recover both inverse intercepts and one additional reflected point.
Domain: an invertible interval

Given facts: [” f(0)=9"," f(—4)=07,” f(2) = 137]

Answer. The inverse x-interceptis 9, its y-intercept is —4, and it contains (13,2).

Explanation and check.
Reflect (0,9),(—4,0), and (2,13).

Sets & Steps | Version 1.0.0 1



Sets & Steps
Math Practice & Worked Solutions

AP Precalculus
Evaluating Logarithms and Domains
Evaluating Logarithms and Domains | APPC-U02-P17

96 problems - Four activity formats

01 Answer Bank Challenge 24 tasks
02 Grid Rounds 24 tasks
03 Match & Move 24 cards
04 Error Analysis & Strategy 24 tasks
05 Quick Answer Key 96 answers
06 Full Worked Solutions 96 solutions
07 Teacher / Parent Use Guide included
08 Terms of Use & License included

Topic focus

Across 96 tasks this topic asks for domain, admissible x-values, corrected evaluation and verification, corrected exact value,
corrected value with verification and correction.

8 PDFs and a README; 49 buyer pages.

The following pages use the same questions, given data, and notation as the final files. Question/card serial numbers and internal IDs are omitted in this

preview only. Table values and matching responses are retained. Full answer keys are not included.

Published by Tusils LLC.



AP Precalculus

AP Precalculus

Evaluating Logarithms
and Domains

Name: Date:

Class:

Answer each question and record the matching bank letter. Give exact values. Give the whole requested response, including any reasoning

the question asks for.

State the domain using the strict positivity of the argument.

Given: domain: real x; payload: statement: In(x + 5)

Bank label:

Find the exact logarithm by rewriting the argument as a power of the
base.

Given: domain: real logarithm; payload: statement: log,(2)

Bank label:

Determine whether the value is available exactly and explain the
common-base comparison.

Given: domain: real logarithm; payload: statement: log,.(8)

Bank label:

Intersect the base and argument restrictions and remove the
forbidden base value.

Given: domain: real x; payload: statement: log base (5-x) of (x + 1)

Bank label:

Given: domain: real logarithm; payload: statement: log base (i) of

V27

Bank label:

Compare exponents after expressing both quantities as powers of 3.

Decide whether a rational exponent is available exactly and state it.

Given: domain: real logarithm; payload: statement: log,(3)

Bank label:

Solve the strict positivity condition for the decreasing argument.

Given: domain: real x; payload: statement: log(9 — 3x)

Bank label:

Intersect the base restrictions with the sign condition on the
quadratic argument.

Given: domain: real x; payload: statement: log base (—x) of (x* — 4)

Bank label:




AP Precalculus

AP Precalculus

Evaluating Logarithms
and Domains

Name: Date: Class:

Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a
decimal. Give the whole requested response, including any reasoning the question asks for.

Determine the real domain, keeping the logarithm’s boundary Use a sign chart for the entire logarithm argument.

strict. Given: domain: real x; payload: statement: In((5-x)/(x+2))

Given: domain: real x; payload: statement: log(2x — 6)

Evaluate and verify with one exponential equation. Determine where the rational argument is strictly positive, noting

Given: domain: real logarithm; payload: statement: log,(125) its repeated zero.

o2
Given: domain: real x; payload: statement: log(%)

Build a sign chart and retain only intervals with a positive Combine the linear base and argument constraints, including the
argument. base-one exclusion.
Given: domain: real x; payload: statement: In( 201 Given: domain: real x; payload: statement: log base (2x + 1) of
x—4
(5-x)
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Name: Date: Class:

Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.
Visit each card once and continue to FINISH.

Incoming: —3, since % =373, Incoming: x > 2 with x not equal to 3

Intersect the split domain of the quadratic argument with the upper

Evaluate using the implied b, f th 1 ithm.
valuate using the implied base of the common logarithm bound from the second logarithm.

Given: d in: real 1 ithm; load: stat t: log(10000
fven: domain: real logarithm; payload: statement: log( ) Given: domain: real x; payload: statement: In(x"2-4)+log(5-x)

Your response: Your response:

Incoming: The value is exactly 2 because the inputs are declared
exact and 2.5? = 6.25.

Find the parameter values that make the displayed base valid Use the quadratic base’s minimum and its two base-one points inside
the argument interval.

1
Incoming: % because 49z = 7.

Given: domain: real x; payload: statement: log base (x + 4) of 2
Given: domain: real x; payload: statement: log base (x* + x + 1) of

(4-x%)
Your response: Your response:
Incoming: No approximation is needed; the exact value is § Incoming: (-4, —1) union (2,infinity)
Apply both validity conditions to the decreasing variable base. Use the repeated factor without treating its zero as a sign change.
Given: domain: real x; payload: statement: log base (7-x) of 4 Given: domain: real x; payload: statement: log((x — 4)’(x +2))
Your response: Your response:
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Name: Date: Class:

contains an error.

Diagnose the claim before doing any power calculation.

Given: domain: real logarithm; payload: claim: log,(—9) = 2

A student reports the logarithm as exactly g . Decide what the table actually supports.

Given: domain: rounded positive measurements; payload: argument measurement: 27.0; argument precision: nearest
tenth; base measurement: 9.0; base precision: nearest hundredth

Repair the exponent after accounting for the reciprocal in the argument.

Given: domain: real logarithm; payload: claim: logs(é) = 2 because 5% = 25

Identify both the sign mismatch in the cited power and the real-logarithm restriction that settles the claim.

Given: domain: real logarithm; payload: claim: log base —2 of 8 = 3 because (—2)* = —8
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Evaluating Logarithms and Domains
Full Worked Solutions - excerpt
Worked example

Problem. Combine the argument inequality with the value that makes the logarithmic denominator zero.
Given: domain: real x; payload: statement: 1/log_3(2-x)
Answer. x < 2 with x not equal to 1

Explanation and check.

The argument requires 2-x>0, while log_3(2-x)=0 at 2-x=1, so x=1 is excluded.

Worked example

Problem. Require both logarithms to exist and neither denominator factor to be zero.
Given: domain: real x; payload: statement: 1/(In(x+2) In(5-x))

Answer. -2 < x <5, excluding x =—1 and x =4

Explanation and check.

Argument positivity gives -2<x<5; In(x+2)=0 at -1 and In(5-x)=0 at 4.

Sets & Steps | Version 1.0.0 1
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Name: Date:

Class:

Answer each question and record the matching bank letter. Give exact values. A value without its unit is not a complete answer.

Find the intensity ratio represented by the logarithmic scale target.
For the answer bank, record the complete response required by the
original task; use the given context to distinguish responses that
share a numerical value.

Your complete response must include positive intensity ratio.

Use the condition 11 > 0.
0

Use the model L = 10 log(Ii).
The target is L = 30 decibels.

Bank label:

Solve the quadratic in the logarithmic quantity and exponentiate
each real u-root. For the answer bank, record the complete response
required by the original task; use the given context to distinguish
responses that share a numerical value.

Your complete response must include positive x-solutions.
Use the condition x > 0.

Solve the equation (log,(x))* — 3log,(x) + 2 = 0.

Use the substitution u = log,(x).

Bank label:

Solve by exponentiating and verify the logarithm’s original argument
condition. For the answer bank, record the complete response
required by the original task; use the given context to distinguish
responses that share a numerical value.

Your complete response must include real solution set.
Use the condition real x.

Solve the equation log,(x — 1) = 3.

Bank label:

Recover the concentration represented by the given pH target. For
the answer bank, record the complete response required by the
original task; use the given context to distinguish responses that
share a numerical value.

Your complete response must include positive hydrogen-ion
concentration.

Use the condition [H+] > 0 mol/L.
Use the model pH=-log([H+]).
The target is pH=6.5.

Bank label:
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Name: Date:

Class:

Answer each question and show your reasoning in the workspace. Give exact values rather than decimals unless the question supplies a

decimal. A value without its unit is not a complete answer.

Check both algebraic candidates in the two original logarithm
arguments.

Your complete response must include valid solution set and
rejection reason.

Use the condition real x.
Solve the equation log,(x — 3) + log,(x — 5) = 3.

The student proposes the candidate values 17.

Condense the logs, solve the quadratic, and enforce both starting
restrictions.

Your complete response must include valid roots.
Use the condition real x.

Solve the equation log,(x — 1) + log,(x + 1) = 3.

Exponentiate, solve the quadratic, and test both roots in the
original argument.

Your complete response must include all real roots.
Use the condition real x.

Solve the equation log,(x* — 5) = 2.

Use the supplied maximum fact to determine whether the curves
ever meet.

Your complete response must include solution set.
Use the condition x > 0.
Solve the equation In(x) = x.

Use the supplied evidence: For x > 0, In(x) — x has maximum —1 at
x =1

Recover the intensity ratio, then decide whether the calibrated
model supports that target.

Use the condition 1 < Ii < 10® calibration range.
0

Use the model L = 10 log(li).

The target is 100 decibels.

Your complete response must include ratio and calibration status.

Explain why exponentiating to obtain 9 does not validate the
student’s answer in the real logarithm setting.

Your complete response must include correct conclusion.
Use the condition real x.

Solve the equation log_,(x) = 2.

The student reports x = 9.
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Name: Date:

Class:

Begin at START. Answer the card, then find the matching final answer at the top of another card. Use the recording sheet for your reasoning.

Visit each card once and continue to FINISH.

Incoming: x = 2 + +/3 only

Factor the quadratic in u and invert the natural logarithm for both
roots. Use the complete final response to identify the next Match &
Move card; show the reasoning required by the original task.

Your complete response must include positive x-solutions.
Use the condition x > 0.
Solve the equation (In(x))? — 5In(x) + 6 = 0.

Use the substitution u = In(x).

Your response:

Incoming: x = 10

Exponentiate the equation and verify positivity of the original
argument. Use the complete final response to identify the next Match
& Move card; show the reasoning required by the original task.

Your complete response must include real root.
Use the condition real x.

Solve the equation log,(2x — 5) = 2.

Your response:

2 3

Incoming: x =e“orx =e

Incoming: x = e is the only intersection

Use both roots of the difference of squares and exponentiate each one.
Use the complete final response to identify the next Match & Move
card; show the reasoning required by the original task.

Your complete response must include positive x-solutions.
Use the condition x > 0.

Solve the equation (log,(x))* — 1 = 0.

Use the substitution u = log,(x).

Your response:

Determine the input count that reaches the stated logarithmic
capacity target. Use the complete final response to identify the next
Match & Move card; show the reasoning required by the original task.

Your complete response must include positive device count.
Use the condition n > 0 devices.

Use the model C(n) = 121log,(n).

The target is C = 48 units.

Your response:

Incoming: x = 2.763, the sole intersection for x > 1

Intersect the argument restrictions and then equate the arguments.
Use the complete final response to identify the next Match & Move
card; show the reasoning required by the original task.

Your complete response must include valid root.
Use the condition real x.

Solve the equation In(2 — x) = In(x + 5).

Your response:

Incoming: x = 2 + /10 only

Condense the difference and retain the common positivity restriction.
Use the complete final response to identify the next Match & Move
card; show the reasoning required by the original task.

Your complete response must include valid real root.
Use the condition real x.

Solve the equation In(x + 2) — In(x — 4) = In(3).

Your response:
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Name: Date: Class:

contains an error.

Use injectivity and check the result against both affine positivity conditions. Student work: x = g Identify the precise
mathematical error or omitted condition, then complete the original task and verify the correction from the supplied
givens.

Your complete response must include valid rational root.
Use the condition real x.

Solve the equation log,(3x + 2) = log,(11 — x).

Factor in u and remember that both negative logarithmic values produce positive inputs. Student work: x = ™ or

x = e~° Identify the precise mathematical error or omitted condition, then complete the original task and verify the
correction from the supplied givens.

Your complete response must include positive x -values.
Use the condition x > 0.
Solve the equation (In(x))* + 6In(x) +5=0.

Use the substitution u = In(x).
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Solving Logarithmic Equations

Full Worked Solutions - excerpt

Worked example

Problem. Solve the condensed quadratic and screen its roots against each source logarithm.
Your complete response must include valid solution set.

Use the condition real x.

Solve the equation logs(x) + logs(x +4) = 1.

Answer. x = 1; discard x = —5

Explanation and check.

The source requires x > 0. Since x(x +4) =5 hasroots 1 and —5, only 1 remains.

Worked example

Problem. Equate the same-base arguments, then check positivity at each resulting root.
Your complete response must include all valid roots.

Use the condition real x.

Solve the equation log;(x? + 2) = log,(5x — 4).

Answer. x = 2 or x = 3; both arguments are positive

Explanation and check.

The equation x? + 2 = 5x — 4 factors as (x — 2)(x — 3) = 0, and both roots make 5x — 4 positive.
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