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400 McGraw-Hil l  Education: SAT 

Skil l  4: Working with Rational Expressions 
Lesson 1 2: Interpreting and computing with 
rational expressions 

Which o f  t h e  following is equivalent t o  � - _
l
_ 

for al l  x greater than O? x x + 1 

A) 
2 

x + l  

B) 
1 

x(x + l) 

C) 
x + 2  
x2 + x  

D) 
3 

x + l  

When adding, subtracting, multiplying, or divid­

ing rational  expressions, just fol low the rules for 

working with fractions. 

• When adding or subtracting fractions, first 
get a common denominator, then combine 
numerators. 

x + l  x (x + l)(x - 1) x(x) -- ---x x - 1  (x)(x - 1) (x)(x - 1) 
(x2 - l) - x2 - 1  1 -- --(x)(x - l) x2 - x  x - x2 

1 
x(l - x) 

• When multiplying fractions, just multiply 

straight across.  

x + l  x (x + l)(x) x + l  -- X -- = = --
X x - 1  (x)(x - 1) x - 1  

• To divide by a fraction, just multiply by its 
reciprocal .  

x + 1 x x + 1 x -1 x2 - 1 -- -'- -- = -- X -- = --
X • x - 1  x x x2 

(Medium) To simplify this difference of fractions, we 
must find a common denominator. 

2 1 
x x + l  

2(x + l) lx  
x(x + l) x(x + l) 

So the correct answer is (C) .  

2x + 2 - x 
x(x + 1) 

x + 2  

x2 + x  

I f � is equivalent to -1- + B for a l l  x, which 
3x + 1 3x + l  

of the fol lowing is equivalent to B? 

A) 3x - 1 
B) 3x + 1 
C) 9x2 

D) 9x2 - 1 

(Hard) It helps to notice that the given rational expres­
sion i s  "improper," but that the transformed expression 
is not . Recal l  that an "improper fraction," l ike 5/3, i s  one 
in which the numerator is larger than the denominator. 
Such fractions can also be  expressed as "mixed num­
bers," which include an integer and a "proper fraction : "  
5/3 = 1 % .  Similarly, an "improper rational expression" 
is one in which the degree of the numerator is greater 
than the degree of the denominator. In the expression 
9x2 -- , the numerator has  a degree of 2 and the 

3x + l  
denominator has a degree of 1 .  Just as  with improper 
fractions, we can convert this  to a "mixed" expression by 
just doing the d ivision: 

3x - l  
3x + 1) 9x2 + ox + O  

9x2 + 3x 

- 3x + O  

-3x - l  

1 
9x2 1 

which means that -- equals 3x - 1 + -- . Therefore, 
3x + l  3x + l  

the correct answer i s  (A) . 
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CHAPTER 9 I THE SAT MATH: ADVANCED MATHEMATICS 

1 1 - + b = ­
x y 

Let x represent the time, in hours, it takes pump A to 
fil l  a standard tank, and let y represent the time, in 
hours, it takes pump A and pump B, working together, 
to fil l  the same standard tank. If the equation above 
represents this situation, then b must represent 

A) the time, in  hours, it takes pump B, working 
alone, to fil l  the standard tank 

B) the portion of the standard tank that pump B 
fi l l s  when the pumps work together to fi l l  the 
entire standard tank 

C) the rate, in standard tanks per hour, of pump B 
D) the difference between the rates, in standard 

tanks per hour, of pump B and pump A 

Rational expressions are often used to express 
rates. (Remember: rate, rational, and ratio all 
derive from the same Latin root.) When work­
ing with rational expressions that represent real 

quantities, it often helps to think in terms of the 

rate-units that they represent. 

For instance, if t represents the amount of time, in 
hours, it takes someone to paint n rooms, then tin 
represents the number of "hours per room" and 
nit represents the number of "rooms per hour." 

401 

(Medium-hard) You may find it helpful to review 
Chapter 8, Lesson 5, "Rates and unit rates" before tack­
l ing this problem. We are told that x represents the 
number of " hours per tank" for pump A, that is , the num­
ber of hours it takes pump A to fil l  one standard tank. 
Therefore, its reciprocal, l /x, must represent the number 
of "tanks per hour" for pump A, that is , the number of 
tanks (or fraction of a tank) that pump A can fil l  in  one 
hour. Likewise, since y represents the number of " hours 
per tank" when the two pumps work together, l /y must 
represent the number of "tanks per hour" that the two 
pumps can fil l  when working together. 

The essential  fac t  in  th is  situation is that " the rate 
(in tanks per hour) at which the two pumps work 
together must equal the sum of the rates (in tanks 
per hour) of the two pumps working separately." (For 
instance, i f  pump A can fil l  2 tanks per hour and pump 
B can fil l  3 tanks per hour, then working together they 
can fil l  5 tanks per hour.) 

Since the given equation essential ly says, "the 
rate of pump A plus b = the rate of pump A and pump 
B working together,"  b must represent the rate (in 
tanks per hour) of pump B. Therefore, the correct 
answer is (C) . 
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402 McGraw-Hil l  Education: SAT 

Lesson 1 3: Simpl ifying rational expressions 

I f  x = 3a and  a ""' 2 ,  which o f  the  fol lowing i s  
x2 - 36  

equivalent to  2 ? (x - 6) 

A) 
a + 2  
a - 2  

B) 3a + 2  
3a - 2 

C) 3a + 2 
3a 

D) 9a2 - 36 
9a2 + 36 

Since rational expressions are just fractions 

(although perhaps complicated ones), we sim­
plify them exactly the same way we simplify 
any fraction, that is, by cancelling common fac­

tors in the numerator and denominator (which 
is equivalent to dividing by 1) , or multiplying 

numerator and denominator by a convenient 

factor (which is equivalent to multiplying by 1) . 
• Factoring and cancelling common factors: 

2x2 - 18 2(x + 3) (x - 3) 2(x - 3) 
x2 + 5x +  6 (x + 2) (x + 3) x + 2  

• Multiplying by a common factor: 

_!_ + _!_ (_!_ + -.!.) x 3x 
� = 3 x x + 3  

2 2 x 3x 6x 

(Medium) This question is asking us to translate an 
expression in  x into an  expression in a,  which requires 
making a substitution. However, it is a bit simpler if 
we don't substitute right away, but instead simplify the 
given expression: 

Factor: 

Cancel common factor :  

x2 - 36 
(x - 6)2 

(x + 6)(x - 6) 
(x - 6)(x - 6) 

x + 6 
x - 6 

Substitute x = 3a: 

Divide numerator and 
denominator by 3 :  

3a + 6  
3a - 6  
a + 2  
a - 2 

Therefore the answer is (A) . Bonus question : Why did the 
question have to mention that a ""' 2? 

I f  2x2 - 18  
_ 

a(x + b) for a l l  x > 3, where a 
5x2 - 1 0x - 15  - x + l  

and b are constants , what is the value of ab? 

A) 

B) 

C) 

D) 

2 
5 
3 
5 
6 
5 
7 
5 

(Medium-hard) The expression on the left side of 
the equation is obnoxious and in desperate need of 
simplification : 

Factor: 

Cancel common factor 
(okay since x > 3) : 

Divide numerator and 
denominator by 5 :  

2x2 - 1 8  
5x2 - l Ox - 1 5 
2(x + 3)(x - 3) 
5(x + l) (x - 3) 

2(x + 3) 
5(x + l) 
2 - (x + 3) 
5 

x + l  

This last step, which may seem strange, 1 s  important 
because it shows us how the two sides of the equation 
"match up." I f  this  equation i s  to be  true for "al l  x > 3" 
then a must equal 2/5 and b must equal 3 .  Therefore, 
ab = (2/5) (3) = 6/5, and the correct answer is (C) . Bonus 
question: Why did the question mention that x > 3? 
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CHAPTER 9 / THE SAT MATH: ADVANCED MATHEMATICS 403 

Lesson 1 4: Solving rational equations 

I f  x > 0 and  -
1- - -1- = 2, what is the value of x? 

x - l  x + l  
[No calculator] 

A) .J2 
B) J3 

C) JS 
D) J7 

When solving an equation that includes fractions 

or rational expressions, you may find it helpful to 

simplify the equation by multiplying both sides 
by the "common denominator" (that is, the 

common multiple of the denominators) . 

Multiply by 5x: 

Distribute: 

Simplify :  

x 1 
- + - = 2 
5 x 

5x x (�+�) = 5x x 2 

5x2 5x 
- + - = l OX 
5 x 

x2 + 5 = lOx 

Notice that, in this case, the equation simplifies to 

a quadratic, which is relatively easy to work with. 

(Hard) Let 's apply this strategy to our equation: 

1 1 -- - -- = 2  
x - l  x + l  

Multiply by [ l l J (x - l)(x + 1): (x - l) (x + l) - -- = 2(x - l) (x + l) 
x - l  x + l  

Distribute: 

Simplify :  

Simplify :  

Add 2 :  
Divide by 2 :  

Take the 
square root :  

(x - l) (x +  1) (x - l)(x + 1) = 2(x2 - l) 
x - l  x + l  

(x + 1) - (x - 1) = 2x2 - 2 

2 = 2x2 - 2 
4 = 2x2 

2 = x2 

±../2 = X  

But since the equation states that x > 0, the correct 
answer i s  (A) . 

The function f is defined by the equation f(x) = x2 -
3x - 18 and the function h is defined by the equation 

h(x) = f(x) . For what value of x does h(x) = 6? 
2x - 12 

A) - 6  

B )  -3  

C) 0 

D) 9 

(Hard) The first thing we should try to do is simplify the 
expression for h(x) . 

Substitutef(x) = x2 - 3x - 18 :  

Factor us ing Product-Sum 
Method: 

Cancel common factor: 

Solve for x i f  h(x) = 6: 

Multiply by 2: 
Subtract 3 :  

Therefore, the correct answer is (D) . 

h(x) = f(x) 
2x - 12 

h(x) = x
2 - 3x - l8 
2x - 1 2 

h(x) = (x + 3)(x - 6) 
2(x - 6) 

h(x) = x + 3  
2 

6 =  x + 3  
2 

1 2  = x +  3 
9 = x  
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404 McGraw-Hil l  Education: SAT 

Exerc ise Set S (No Calcu lator) 

• 
I f � - � = 2:'., what is the value of y? 

3 5 9 

I I I I I 

• 
x 1 25 . I f -- + -- = - and x > 0, what 1s the value of x? 

x + l  x - l  24 

I I I 

.. 
I f _l _ _ _ l_ = � , what is the value of x2? 

x - 2  x + 2  5 

I I 

• 

Iii 

.. 

If 2 - � = - � , what is the value of z? 
z 6 

I I 

g(x) . Let g(x) = x2 - 9x + 18 and h(x) = -- , where a 1 s  
x - a  

a constant .  I f  h( 4) = 2- ,  what is the value of a? 
1 2  

I I I I 

I f  _l 
_ _ _ 

l_ = 
a for a l l  values of x 

2x - 2 2x + l  4x2 - 2x - b 
greater than 1, what is the value of a +  b? 

I I I I 

• 
Which of the fol lowing is equivalent to _2_ + _x_ 
for a l l  x greater than l? 1 - x  x - 1  

A) 
x + 2  
x2 - 1  

B) 
x + 2  
x - l  

C) 
x - 2  
x2 - 1  

D) 
x - 2 
x - 1 

Ill 
For how many dis t inct integer values of n 
. n + S  
I S  -- > 2? 

n + 2  

A) Zero B) One C) Two D) Three 

• 
1 If a =  - x and a > 1, which of the following i s  
4 

equivalent to 4(x - 4)2 ? 
4x2 - 64 

a - 4 
A) 

a + 4  

B) 
a2 - 4 
a2 + 4  

C) 
a - l 

--

a + l  

D) 
a2 - 1 
a 2 + l  
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CHAPTER 9 I THE SAT MATH: ADVANCED MATHEMATICS 

Exercise Set S (Calculator) 

Ill 

IFI 

Ill 

x 3 
I f  - - - = 2, what is the value of x2 - lOx? 

5 x 

I I I I I 

For how many posit ive i nteger values of k 
. 1 
IS - > 0.001? 

lOk 

I I I I I 

g(x) 
I f  g(x) = x2 - 9x + 18 and h(x) = -2-, what is the 
value of h(9)? x + 3 

I I I I 

1 1 . 9x 
I f  -- + -- = 9, what 1s  the value of --? 

x + l  x - 1  x2 - 1  

I I I I 

Ill 

Ill 

I f  _c_ -'- c + 1 = �, what is the value of c2? • 2 c - 1  2c c - 1  

I I I I I 

405 

4x2 + 1  a 
I f  -- = 2x - 1  + -- for a l l  values of x, what 

2x + l  2x + l  
i s  the value of a? 

I I I I 

Which of the following is equivalent to � - � for a l l  
posit ive values of b? b 2 

b2 - 1  
A) 2 - b  

B) 

b3 - 2  
C) 

2b 

2 - b3 
D) 

2b 
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• ---

__!:_ _ __!:_ = 2  
a b 

1 1 
- + - = 8  
a b 

Given the system above, what is the value of a + b? 

1 
A) 

1 5  

B) 
8 

8 
C) 

1 5  

D )  
8 
5 

McGraw-Hil l  Education: SAT 

1111 
I f  one proofreader takes n hours to edit  30  pages and 
another takes m hours to edi t  50 pages, and together 
they can edit  x pages per hour, which of the fol low­
ing equations must be t rue? 

30 50 
A) - + - = x  

n m 

30 50 1 
B) - + - = -

n m x 

n m 
C) - + - = x 

30 50 

n m 1 
D) - + - = -

30 50 x 
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CHAPTER 9 I THE SAT MATH: ADVANCED MATHEMATICS 407 

EXERCISE SET 5 ANSWER KEY 

No Calculator 

1 .  6/5 or 1 .2 - - - l:'_ 
3 s 9 

Multiply by 4S: lS  - 9 = Sy 
(4S is the least common multiple of the denominators.) 
Simplify: 6 = Sy 
Divide by S :  6/S = y 

2 .  7 
Multiply by 24(x + l) (x - 1) :  

x 1 2S -- + - = ­
x + l  x - 1  24 

Distribute: 
24x(x - l)+ 24(x + 1) = 2S(x + l)(x - 1) 

24x2 - 24x + 24x + 24 = 2Sx2 - 2S 
Gather l ike terms: 
Add 49: 
Take square root :  
Since x must be posit ive, x = 7. 

3 .  1 3/2 or 6.5 
Multiply by S (x - 2) (x + 2) : 

0 = x2 - 49 
49 = x2 
±7 = X  

1 8 
x - 2  x + 2  s 

S(x + 2) - S(x - 2) = 8(x - 2)(x + 2) 
Distribute : Sx + 10  - Sx + 10 = 8x2 - 32 
Subtract 20 and simplify :  O = 8x2 - S2 
Add S2: S2 = 8x2 
Divide by 8 :  S2/8 = 13/2 = x2 
Remember, the question asks for the value of x2, not x, so 
don't worry about taking the square root. 

4 .  6/1 7  or .353 

Multiply by 6z: 
Add Sz and 6: 
Divide by 17 :  

s .  28 

Use def in ition of g :  

Simplify :  

Cross-multiply : 
Add 24 and a: 

6 .  5 

Combine fractions :  

Simplify :  

1 s 2 - - = -­
z 6 

12z - 6 = -sz 
17z = 6 

z = 6/ 17 

h(4) = g(4) = _!_  
4 - a  1 2  

42 - 9(4) + 18 
4 - a  1 2  

-2  
4 - a  1 2  

4 - a =  -24 
28 = a  

2x - 2  2x + l  
(2x + l) - (2x - 2) 
(2x - 2)(2x + l) 

3 
4x2 - 2x - 2  

. 3 a 
Smee must equa [ for al l  values 

4x2 - 2x - 2  4x2 - 2x - b 
of x, a = 3 and b = 2, so a + b = S .  

7 .  D 
Since (1 - x) = - (x - 1) :  

8 .  c 

2 x - 2  x -- + -- = -- + --
1 - x  x - 1  x - 1  x - 1  

x - 2  
x - 1  

n + S  2 -- > 
n + 2  

Recal l  from Chapter 7, Lesson 9, on solving inequalit ies ,  
that we need to consider two condit ions . First ,  i f  n + 2 is 
posit ive (that is ,  n > -2), we can multiply on both sides 
without "fl ipping" the inequal ity: n + S > 2n + 4 
Subtract n and 4 : 1 > n 
So n must be between -2 and l, and the integer values 
of -1 and 0 are both solutions .  Next, we consider 
the possibi l ity n + 2 i s  negative (that is ,  n < -2), and 
therefore multiplying both sides by n + 2 requires 
"flipping" the inequality: 

Subtract n and 4 : 
n + S < 2n + 4 

l < n 
But there are no numbers that are both less than -2 and 
greater than 1 ,  so this  yields no new solutions. 

9 .  c 

Factor: 

Cancel common factors :  

Substitute x = 4a: 

Cancel common factor :  

Calculator 

10 .  1 5  

Mult iply by Sx: 
Add lS, subtract lOx: 

4(x - 4)2 
4x2 - 64 

4(x - 4)2 
4(x - 4) (x + 4) 

x - 4  
x + 4  

4a - 4  
4a + 4  

a - 1  
a + l  

x 3 - - - = 2  
s x 

x2 - l S  = lOx 
x2 - lOx = l S  

Notice that you should no t  worry about solving for x! 

1 1 .  2 

Use common base :  

Exponentia l  Law #10 : 
Mult iply by -1 :  

1 - > 0.00 1 
lOk 
10-k > 10 -3 

-k > -3 

k < 3  
Therefore, the two posit ive integer solutions are 1 and 2 .  
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408 

1 2 .  3/ 1 4  or .2 1 4  

Use definition o f  g: 

Simplify :  

1 3 .  8 1 /2 or 40.5 

Combine fract ions :  

Simplify : 

Mult iply by 9/2 : 

14. 5 

Convert to x :  

Multiply: 

Mult iply by c2 - 1 :  
Divide by  2 :  

h(9) = g(9) 
92 + 3  

h(9) = 92 - 9(9) + 18  
84 

h(9) = � = 2_ 
84 14 

1 1 -- + -- = 9  
x + l  x - 1  

(x + l) + (x + l) = 9 
(x + l) (x - 1) 

c 
c - 1 

� = 9  
x2 - 1  
9x 8 1  

x 2  - 1  2 

c + l  1 0  
2c c 2  - 1 

c 2c 1 0  -- X -- = --
C - 1  c + l  c 2 - l 

2c2 10 
c2  - 1  c2 - 1 

2c2 = 10  
c2  = 5 

1 5 .  2 Notice that the right-hand side of the equation 
i s  the "proper" form of the " improper" fraction on the 
left, and that a i s  the remainder when the d ivision of 
the polynomials i s  completed :  

2x - l 
2x + l) 4x2 + ox + l  

4x2 + 2x 
- 2x + l  
-2x - l 

2 

16 .  D 

Common denominator :  

Combine: 

17. c 

Add equations : 

Mult iply by a: 
Divide by 10 :  

Subtract equations : 

Multiply by -b: 
Divide by 6 :  

McGraw-Hil l  Education: SAT 

1 b2 
b 2 

2 b3 - --
2b 2b 

2 - b3 
2b 

1 1 - - - = 2  
a b 
1 1 - + - = 8  
a b 

2 - = 10 
a 

2 = lOa 
1 /5 = a  

-2  - = -6 
b 
2 = 6b 

1 /3 = b 
Therefore, a +  b = 1 /5  + 1 /3 = 8/ 1 5 .  

18 .  A The number of pages they can  edit together 
in  an hour must equal the sum of the number of pages 
they can edit separately. The number of pages the first 
proofreader can edit  per hour i s  30/n, and the num­
ber of pages the second proofreader can edi t  per  hour 
is 50/m .  Since they can edit x pages per hour together, 
30 50 - + - = x . 
n m 

NOTE: You can avoid the most common mistakes  with 
th is  problem by paying attention to the units  of each 
term. The units of two sides, as wel l  as  the uni t  of each 
term in  a sum or d i fference, must "match." Notice that  
the unit for a l l  of the terms i s  pages/hour. 
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Operations+with+rational+expressions:+

%
1. Simplify%the%following%expression:%
−2! + 8
2! + 2 %

A. !!!!
!!! %

B. !!!!
!!!!%

C. !!!!
!!! %

D. !!!!!!%

Correct%answer:%C% % % % level:%1%
%
%
2. Simplify%the%following%expression:%
11! − 99
110! − 22%

A. !!!!
!"!!!%

B. !!!
!"!!!%

C. !!!
!"!!!%

D. !!!
!!!!!%

Correct%answer:%C% % % % level:%1%
%
%
3. Simplify%the%following%expression:%
−24!! − 56!
−48!! + 64!%

A. !!!!!
!!!!!%

B. !!!!!!
!!!!!!%

C. !!!!
!!!!!%

D. !!!!!!!!!!%

Correct%answer:%D% % % % level:%1%
%
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%
4. Simplify%the%following%expression:%
−50!! + 35!
−45!! + 40!%
You%can%assume!z≠0.%

A. !!"!!!
!!!!! %

B. !"!!!
!!!! %

C. !!"!!!
!!!!! %

D. !!"!!!"!!!!!" %

Correct%answer:%A% % % % level:%1%
%
%
5. Simplify%the%following%expression:%
−12!! + 96!
−12!! + 60!%
You%can%assume!a≠0.%

A. !!!!
!!!!%

B. !!!
!!!!%

C. !!!!
!!!!%

D. !!!!!!!!!!%

Correct%answer:%C% % % level:%1%
%
%

6. !!
!!!!" +

!!!
!!!!!%

Which%expression%is%equivalent%to%the%above%sum?%

A. !!!!!!!!"
!!!!!"! %

B. !!!!!"!
!!!!!"!!!!"%

C. !!!!
!!!!!!!"%

D. !!!!!!! %

Correct%answer:%A% % % % level:%2%
%
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7. !"!!!!!"!!!!
!!!!! %

Which%expression%is%equivalent%to%the%above%for%all%m>1%and!n>1?%
A. 7!!!! − 3!!!!%
B. 7!!!! − 3!!!!%
C. !!!!!!!

!! %

D. !!
!!!!!!
!! %

Correct%answer:%D% % % % level:%2%
%

8. !!!!!"!!!
!!!!!"!!!! ∙

!!!!!!!!
!!!!! %

Which%expression%is%equivalent%to%the%above%product%for!k≥33?%

A. !!!!
! %

B. !(!!!!!")
(!!!!) %

C. (!!!!!)(!!!!!!)
!!!!!"!!!!! %

D. !!
!!!"!!!!"!!!!"!!!"#
!(!!!!"!!!!"!!!!) %

Correct%answer:%A% % % % level:%2%
%
%

9. !!!!!!
!!!! − !!

!!!!%

Which%expression%is%equivalent%to%the%above%difference?%

A. !!!!!!
!!!! %

B. !!!!!!
!!!! %

C. !!!!!
!!!! %

D. !!
!!!!!!
!!!! %

Correct%answer:%B%% % level:%2%
%

10. !!!! ∙
!
!"!%

Which%expression%is%equivalent%to%the%above%product%for%all!y>0?%

A. !
!%
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B. !"!
! %

C. !
!!!%

D. !
!!!%

Correct%answer:%D% % % level:%2%
%
%

11. !!
!!!"!
!!! ∙ !

!!!%

Which%expression%is%equivalent%to%the%above%product%for%all%g>0?%

A. !!!!"
!!!!"!%

B. !"!!!"
!!!!!!%

C. !!!!"
!!!!!"!%

%

D. !!!!"!!!!"%

Correct%answer:%C% % % % level:%3%
%
%

12. !!
!!!!!!!!" −

!!!
!!!!!"!%

Which%expression%is%equivalent%to%the%above%difference?%

A. !!!!!!!!!
!!(!!!!)(!!!)%

B. !!!!!!!!!
!!(!!!!)(!!!)%

C. !"!!!!!!!
!!(!!!!)(!!!)%

D. !"!!!!!!!
!!(!!!!)(!!!)%

Correct%answer:%A% % % % level:%3%
%
%

13. !
!!!"!!!"
!!!!"!!!"%

Which%expression%is%equivalent%to%the%following%expression,%for%all!r>0?%

A. !"!!!"
!"!!!"%

B. !"!!
!"!!%
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C. !!!
!!!%

D. !"
!!!"%

Correct%answer:%C% % % % level:%3%
%

14. !!
!"!!!" −

!!!!"
!!!! %

Which%expression%is%equivalent%to%the%above%difference?%

A. !!!!!"!!!"
!"!!!" %

B. !!"!!!"
!"!!!" %

C. !"!!!"
!"!!!"%

D. !!"!!!"!"!!!" %

Correct%answer:%D% % % % level:%3%
%
%

15. !!!!!""
!!!!!"!!!"%

Which%expression%is%equivalent%to%the%above%expression,%for%all%c<0c<0?%

A. !!!"
!!!!%

B. !!!!"
!!!! %

C. !!!"
!!!!%

D. !!!!"!!!! %

Correct%answer:%B% % % % level:%3%
%
%

16. !!
!!
!!! − !!!!

!!! %

Which%expression%is%equivalent%to%the%above%sum%for%all%ℓ<−2?%

A. !!!!
!"!! %

B. !!!!!
!"!! %

C. !!!!!!
!"!! %

D. !!"!
!!!

!"!! %
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Correct%answer:%C% % % % level:%3%
%

17. !.!!!! +
!
!!%

Which%expression%is%equivalent%to%the%above%sum%for%all!p>7?%

A. !".!
!"!!%

B. !"!!!!"
!"!! %

C. !"!!!!"
!"!! %

D. !".!!
!!!"

!"!! %

Correct%answer:%B% % % % level:%3%
%
%

18. !! −
!
!!! +

!
!!%

Which%expression%is%equivalent%to%the%above%sum%for%all!u<−5?%

A. !
!!!%

B. !!
!!!%

C. !!!!!
!!! %

D. !!
!!!!!!"
!!! %

Correct%answer:%D% % % % level:%3%
%
%

19. !.!!!
!

! + !!!!
! %

Which%expression%is%equivalent%to%the%above%sum?%

A. !!!!
! %

B. !!!!
!" %

C. !.!!!!
!" %

D. !.!!!
!

!" %

Correct%answer:%A% % % % level:%3%
%
%
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20. 2+ !
! −

!
!!!%

Which%expression%is%equivalent%to%the%above%difference%for%all!v<0?%

A. − !"
!!%

B. !!!!!!!!
!!! %

C. !!!!!!!!
!!! %

D. !!
!!!!!!
!!! %

Correct%answer:%C% % % % level:%3%
%

21. 
(!
!!!
!!! )

(!
!!!
!"! )

%

Which%expression%is%equivalent%to%the%above%quotient%for%all%ℓ<−2%and!n>4?%
A. 0%
B. 1%
C. !!!!%
D. !

!!!!%

Correct%answer:%D% % % % level:%3%
%
%

22. ( !!!!"!!)(
!"!!!!!

! )%
Which%expression%is%equivalent%to%the%above%product%for%all!r>6?%

A. !!!!!
!"! %

B. !!
!"#!!%

C. !!!!!
!" %

D. !"!
!

!! %

Correct%answer:%A% % % % level:%3%
%
%

23. 
(!"!!!!)

(!!!!!!)
%

Which%expression%is%equivalent%to%the%above%quotient%for%all%p>2%and!r<−2?%

A. !
!!!!!%
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B. !!!
!!!%

C. !!!!!
! %

D. !!!
!!!%

Correct%answer:%A% % % % level:%3%
%
%

24. !!"!
!!!!!

!!!!!"! %

Which%expression%is%equivalent%to%the%above%expression,%for%all!z<−10?%

A. !!!!
! %

B. −3! + !
!%

C. !!!!!!
!!! %

D. !!
!!!
!!! %

Correct%answer:%C% % % % level:%3%
%
%

25. 
(!!!!
!! )

(!"!
!

!!! )
%

Which%expression%is%equivalent%to%the%above%quotient%for%all!b>0%and%c>0?%

A. !
!"%

B. !!!
!"!!%

C. !!!!
!"!! %

D. !"!!
!

!!! %

Correct%answer:%B% % % % level:%3%
%
%

26. !
!!!
! ∙ !!!%

Which%expression%is%equivalent%to%the%above%product%for%all!a>0?%

A. !!!
!!!%

B. !!!!
!! %
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C. !!!
! %

D. !
!!!!
! %

Correct%answer:%D% % % level:%3%
%
%

27. !!
!!!!!

!!!!!!!!%

Which%of%the%following%is%equivalent%to%the%above%expression%for%all!x>2?%
A. U1%

B. !
!%

C. !!!
!!!%

D. !!!
!!!!%

Correct%answer:%C%% % level:%3%
%
%

28. !!
!!!!!!

!!!!!!!!"%

Which%of%the%following%is%equivalent%to%the%above%expression%for%all%ℓ>6?%

A. !
!"%

B. − !
!"%

C. !!!!
!!! %

D. !!!!!!! %

Correct%answer:%D% % % level:%3%
%
%

29. !!
!!!!!!

!!!!!!!!%

Which%of%the%following%is%equivalent%to%the%above%expression%for%all!p<−3?%

A. !
!%

B. !!!!
!!!!%

C. !!!!
!!!!%

D. !!!!!!! %
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Correct%answer:%B%% % level:%3%
%
%

30. !.!!"
!!!.!!

!.!!" %

Which%of%the%following%is%equivalent%to%the%above%expression%for%all!y>6%and!x>8?%

A. !!
! %

B. !!"!!
!! %

C. !!"!!
! %

D. 4y+2%
Correct%answer:%C%% level:%3%

%
%

31. !
!!!!!!"
!!!! %

Which%expression%is%equivalent%to%the%above%for%all%x<0?%

A. − !!!
!!!%

B. − !!!
!!!%

C. !!!
!!!%

D. 6xU3%
Correct%answer:%A% % level:%3%

%
%

32. !!!!
!"!!!!!!!%

Which%expression%is%equivalent%to%the%above%for%all!w>1?%

A. !!!!
(!!!!)(!!!!)%

B. !
!!!!%

C. !
!!!!%

D. !!%

Correct%answer:%C%% % level:%3%
%
%

33. !!
!!!!

!"!!!!"%
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Which%expression%is%equivalent%to%the%above%for%all!d>2?%

A. !(!!!!)
(!!!!!)!%

B. !
(!!!!)(!!!!!)%

C. !
(!!!!)(!!!!!)%

D. !
(!!!!)(!!!!!)%

Correct%answer:%D% % level:%3%
%
%

34. !"!
!!!"!"!!!!
!!!!!!!" %

Which%expression%is%equivalent%to%the%above%expression,%given%that%4w+3z≠0?%

A. !!!!!
! %

B. − !!!!!
! %

C. !!!!!
! %

D. − !!!!!
! %

Correct%answer:%B%% level:%3%
%
%

35. !"!!!!
!!!!"!!!"%

Which%expression%is%equivalent%to%the%above%for%all%x<10?%

A. − !
!!!%

B. !
!!!%

C. !
!!!%

D. − !
!!!%

Correct%answer:%D% % level:%3%
%
%

36. !
!!!!!!"
!"!!!!!!%

Which%expression%is%equivalent%to%the%above%for%all!x2+6x−30≠0?%
A. U1%

81



Khan%math% �� ��� ���
��
�	��������
�%
%

B. 1%
C. 0%

D. (!!!)(!!!)(!!!)(!!!)%

Correct%answer:%A% % level:%3%
%
%

37. !!
!!!!!!!"
!!!!! %

Which%expression%is%equivalent%to%the%above%for%all!x<6?%
A. U26%

B. !!!!
!! %

C. !!!!
! %

D. !!!!! %

Correct%answer:%D% level:%3%
%
%

38. !
!!!"!!!"
!!! ∙ !!!

(!!!)!%

Which%expression%is%equivalent%to%the%above%product%for%all!a>4?%

A. − !
!!!%

B. − !
!!!%

C. a%+9%
D. U1%

Correct%answer:%A% % % % level:%3%
%
%

39. 
(!
!!!!!!
!!! )

(!
!!!
! )

%

Which%expression%is%equivalent%to%the%above%quotient%for%all%x>0?%

A. !
!!!%

B. x%
C. 3%
D. 1%

Correct%answer:%D% % % % level:%3%
%
%
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40. 
(!
!!!"
!!! )

(!"!!!!!!! )
%

Which%expression%is%equivalent%to%the%above%quotient%for%all!x>9?%
A. –(x+9)2%

B. !
!!%

C. U1%
D. 1%

Correct%answer:%C%% % % level:%3%
%
%

41. !
!!! +

!
!!!%

Which%expression%is%equivalent%to%the%above%sum%for%all%x≠5?%

A. !!
!!!%

B. !!
!!!%

C. !
!!!%

D. !
!!!%

Correct%answer:%C%% % % level:%3%
%
%

42. !
!

!!! +
!

!!!%

Which%of%the%following%is%equivalent%to%the%expression%shown%above%for!x≠2?%
A. x+2%
B. xU2%

C. !!!!
!!! %

D. !
!!!
!!! %

Correct%answer:%A% % % level:%3%
%
%

43. !
!!!!!!!" +

!
!!!!!!!"%

Which%expression%is%equivalent%to%the%above%sum%for%all!x≥3?%

A. !!!
!!!!!"!!!"%
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B. !!
!!!!!!!"%

C. !
!!!%

D. !
!!!%

Correct%answer:%C%% % level:%3%
%
%

44. !
!!! +

!
!%

Which%expression%is%equivalent%to%the%above%sum%for!c≠−4?%
A. 1%

B. !
!!!%

C. !!!"
!!!!"%

D. !!!"
!!!!"%

Correct%answer:%C%% % level:%3%
%
%

45. !!!!! −
!!!
!!!%

Which%expression%is%equivalent%to%the%above%sum%for!x≠3?%
A. 1%

B. !!!
!!!%

C. !!
!!! − 1%

D. !!!!!!! %

Correct%answer:%A% % level:%3%
%
%

46. !
!!!! +

!
!!!!!!!%

Which%expression%is%equivalent%to%the%above%sum%for%all!x>0?%

A. !
!!!!!!!!%

B. !!!!"
!(!!!)(!!!)%

C. !!!!
(!!!!)(!!!)%
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D. !!!!"
!!!!!!!!!%

Correct%answer:%D% level:%3%
%
%

47. 
(!!

!!!"!!!"
!!!!!!! )

(!
!!!!!!"
!!!!" )

%

Which%expression%is%equivalent%to%the%above%quotient%for%all!m>0?%

A. !!!!!"!!!
!!!!" %

B. !!"(!!!!!"!!!")
!!"(!!!) %

C. !"!!!
(!!!)(!!!)%

D. !!!!
(!!!)(!!!)%

Correct%answer:%C% % % % level:%4%
%
%

48. 
( !!

!!!!!!
!!!!!!!!!)

(!!
!!!"!!!"
!!!!!"! )

%

Which%expression%is%equivalent%to%the%above%quotient%for%all!x>10?%

A. !!
!!!!%

B. !!
!!!!%

C. !!!!!!"!!!"
!!!!!"!!!" %

D. !!!
!!!"!!!"

!!!!!"!! %

Correct%answer:%A% % % level:%4%
%
%

49. !!
!!!!"!"!!""!! +

!!
!!!!""!!%

Which%expression%is%equivalent%to%the%above%sum?%

A. !!!!!"!"!!!!
(!!!"!)(!!!"!)%

B. !!!!!"!"!!"!!
(!!!"!)!(!!!"!)%

C. !!!!"!"!!!
(!!!"!)(!!!"!)%
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D. !!!!!"!"!!"!!
(!!!"!)(!!!"!)!%

Correct%answer:%B% % % level:%4%
%
%

50. !
!!!!!!"
!!!!" %

Which%expression%is%equivalent%to%the%above%for%all!x<0?%

A. !!!
!!!%

B. !!!
!!!%

C. !!!!"
!" %

D. !!!!"!!" %

Correct%answer:%B% % % level:%4%
%

51. !
!!! +

!
!!!!"!!!!%

Which%expression%is%equivalent%to%the%above%sum?%

A. !!!!"
(!!!)(!!!")%

B. !!!!"
(!!!)(!!!")%

C. !!!!
(!!!)(!!!!)%

D. !!!!"
(!!!)(!!!!)%

Correct%answer:%D% % % level:%4%
%
%

52. !
!!!!!!" +

!
!!!!!!!"%

Which%expression%is%equivalent%to%the%above%sum%for%all!x>5?%

A. !
!!!!!!%

B. !!!!"
(!!!!")(!!!)%

C. !!!!"
(!!!)!(!!!)%

D. !!!!
(!!!!")(!!!)%

Correct%answer:%B% % % level:%4%
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53. !
!!!! +

!
!!!!!!!"%

Which%expression%is%equivalent%to%the%above%sum%for%all!x>−2?%

A. !
!!!!!!!!%

B. !!!!"
!!!!!!!"%

C. !
!!!!!!!"%

D. !
!!!!!!!"%

Correct%answer:%C% % % level:%4%
%
%

54. !
!!!!" +

!
!"!!!%

Which%expression%is%equivalent%to%the%above%sum%for%all!m<4?%
A. m+5%

B. !!!
!!!!"%

C. − !
!!!%

D. !
!!!%

Correct%answer:%D% % % level:%4%
%

55. 
(!"!!"!

!
!!!!! )
(!"!!!"!!! )

%

Which%expression%is%equivalent%to%the%above%quotient%for%all!b>2?%

A. − !!!!
!! %

B. !!!!
!! %

C. − !(!!!!)!
!(!!!)! %

D. U8%
Correct%answer:%A% % % level:%4%

%
%

56. !
!!!"
!!! ∙ !!!

!!!!!!%
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Which%expression%is%equivalent%to%the%above%product%for%all!c>4?%

A. (!!!!)!
!!!! %

B. !!!!"#
!!!!!!"%

C. !! − 9%
D. !! + 9%

Correct%answer:%D% % % level:%4%
%
%

57. !
!!!!"!!!
!"!!! ∙ !!!!"!!!!!%

Which%expression%is%equivalent%to%the%above%product%for%all!y>5%and!x≠y?%

A. !
!!!%

B. − !
!!!%

C. !!!!!
!!! %

D. − !!!!!
!!! %

Correct%answer:%D% % % level:%4%
%
%

58. !"!
!!!"!!!
!"!!! ∙ !!!!"!!!!!"%

Which%expression%is%equivalent%to%the%above%product%for%all%x>2?%

A. !!!
!!!!%

B. !!!
!!!!%

C. !!!!"
!!!! %

D. !"!!" %

Correct%answer:%A% % % level:%4%
%
%

59. 
(!!

!!!!!!
!!!!! )
(!"!!!!! )

%

Which%expression%is%equivalent%to%the%above%quotient%for%all!x<−2?%
A. 1%
B. U1%
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C. (!!!!)(!!!!)
!! %

D. − !!!
!!!%

Correct%answer:%B% % % level:%4%
%
%

60. !.!!!!!"
!.!!!!!"!!!"%

Which%expression%is%equivalent%to%the%above%expression,%for%all%m<0?%

A. !!!
!!!%

B. !!!
!!!%

C. m+2%

D. !
!!!%

Correct%answer:%A% % % level:%4%
%
%
%
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