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Function Operations and Rational Functions Litmus Test Solutions

Part A Place the correct answer on the sheet provided. Each question is
worth one mark.

Use the following information to answer the first question.

The graph below displays 2 functions, y = f(x) and y = g(x). A new function is
given by, h(x) = [f(x)g(x)] - f(x).

(2)(3)-(2)=8
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1. The value of h(-2) is

A) 2 B) 4 C) 6 D)8



2. The domain and range for both linear functions, f(x) = 5x + 2, and
g(x) = x-3,is xe Rand y € R. For which operation applied to these functions
will the domain remain the same, but the range will change?

A) h(x) = f(x) + g(x)
B) h(x) = f(x) - g(x)
C) h(x) = f(x) g(x)

D) h(x) = ﬁ x)
g

Solution

When 2 linear functions are added or subtracted, as with the case of options a)
and b) above, the result is a linear function. Both the domain and range will remain
the same.

In option d) above, dividing 2 linear functions results in a rational function. Both
the domain and the range will not be x € R.

The answer is c). Multiplying these 2 linear functions results in a quadratic
function. The domain will be x € R, but the range will change, depending on the
location of the minimum or maximum point.



Use the following information to answer the next question.

2.
Da — £(0) =

987654321

1_
h(0) =1(0) - g(0) -2
3=1-g(0) =31
- =4 =
g(0)=-2 <l g(0)=k
X g(x)
-1 -4
3
0 k
2 undefined
3 4
4 2

3. The graph above shows y = f(x) and the table of values above shows y = g(x).
If h(x) = f(x) - g(x), and h(0) = 3, what is the value of K in the table of
values above?

A) 1 B) 2 C) -1 D) -2




Use the following information to answer the next question.

The following graphs of y = f(x) and y = g(x) are shown on the left, and the
graph of y = h(x) is shown on the right.
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4. Which of the following statements is correct?

A) h(x) = g(x) - f(x)
B) h(x) = g(x) f(x)

€) h(x) = g(x) + f(x)
D) h(x) = f(x) - g(x)

Solution

For each value of x, when g(x) is subtracted from f(x), the value is always 3. For
example, when x = -2, f(-2) = 4 and g(-2) = 1. The difference is 3. The correct
answer is D.



5. Given the functions f(x) = 2%, g(x) = x% and h(x) = 2x, a simplified expression
for k(x)=(h o g o f)(x) is
A) 23% B) 4 C) 4! D) 2!
Solution
Begin by substituting function f into function g.
9(2%) = (2)°
g(2") = 2%
Now substitute this expression into function h.
h(2%%) = 2(2%)
h(2%) = (2") (2%)

h(22><) - 22x+ 1

6. If f(x) = 2x - 16; g(x) = logex: and h(x) = % *(f e 9) (),

then h(16) is

A) -7.75 B) -2.25 )55 D) 11.25

Solution

h(16) - ?gg +(f og)(16)

Iog

16
2(16) —6t [2(Iog2 16) —16]

h(16) =



4
h(16) = — +-—8
16

h(16) = -7.75

Use the following information to answer the next question.

X+3
fX)= 57—
() x? —x-12

7. Inrelation to the function f(x) above, which of the statements below is
true?

A) The equation for the vertical asymptote is x = 3. False. x = 4
B) The equation for the horizontal asymptote isy = 0. True

C) The point of discontinuity is (-3, %). False. (-3, -1/7)

D) The y-intercept is -0.5. False. It is -0.25

X+3 1
(x+3)(x—4) x-4

The factored form of f(x) is



8. For the rational expression

terms of c and m is

A) —c,—j
B) c,—j

C) |-¢c,—

D) c,3_cj

Solution

(x+c¢)(2x-c¢)

3m(x +c)

, the point of discontinuity, in

After simplifying by dividing out the common binomial, the expression is:

(2x-c)
3m

X %-C

Substitute -c for x, to find y.

- (29—
3m
y: __30
3m
—C
y=s —



Use the information below to answer the next 2 questions.

The graph of the function below can be expressed in the form

ys —o The domain is {x | x # -3, 10, x € R}
X +bx+c

- -

ax

Y=
(x+3)(x—10)

2 = o

-18 -

—05=_ )
(5+3)(5-10)

9. Determine the values of b and c.
A)b=7andc= 30
B)b=-3andc=10
C)b=3andc=-10
D)b=-7and c=-30

Solution

Since the domain is x # -3, 10, the corresponding binomials in the denominator are
(x + 3) and (x - 10). We will find the values of b and c when multiplying these
binomials.

(x+3)(x-10)=x%-7x-30



10. Determine the value of a.
A) 4
B) -4
0)5
D) -5
Solution
Substitute the given point for x and y to find the value of a.

The correct answer is A.

11.  When solving the rational equation, ;: 3- % graphically by finding the
intersection points of y1 and y2, the approximate solution in quadrant 1 is
A) 0.44
B) 0.52
€)0.70

D)1.12

Solution

Check the graph below.
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12. Given the rational equation, y = ﬁab +c¢,ifa<0,c<0andb>0, the vertical

and horizontal asymptotes will intersect in quadrant

A)1 B) 2 0)3 D) 4
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Solution

By substituting sample values that align with the parameters givena<0,c<0and b
> 0, we see that the asymptotes will cross in quadrant 3.

Part B Place the correct answer in the space provided. Each correct answer

is worth 1 mark.

Use the following information to answer the next question.

As he was wrapping up his lesson related to operations on functions, a Math 30-1
teacher gave this question to his students as an exit pass. Given f(x) = -3x + 2 and

g(x) = x + 4, he asked them to consider various operations that could be performed:
1. f(x) + g(x)
2. f(x) - g(x)
3. f(x) g(x)

4 10
g(x)




13.  Using the numbers, 1, 2, 3, or 4 from the above numbered operations, submit
three numbers, in order from left to right, which would satisfy the
following: The first would have a range of y < 16.3; the second would have a
domain of x # -4; and the third would have a y-intercept of -2.

3 |4 |2
Solution
1. f(x)+g(x)= (-3x+2)+(x+4)= -2x + 6

This is a linear function. The domain and range are real numbers. The y-int.
is 4.

. f(x)-g(x) = (-3x+2)-(x+4)= 4x -2

This is a linear function. The domain and range are real numbers. The y-int.
is -2

) 9+ (-3x+2) (x + 4) = -3x* - 10x + 8,

This is a quadratic function. The domain is the set of real numbers. The
range isy < 16.3

f(x) _ -3x+2

g(x) X+4

This is a rational function. The domain is x z -4



Use the following information to answer the next question.

The partial graphs of a linear function, y = f(x), and a quadratic function, y = g(x)
are shown below. The domain of f(x) is [-3,3] and the domain of g(x) is [-2,2].
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14. The range of h(x) = f(x) - g(x) can be written in the form [-m,n]. Rounding to

the nearest integer, the values of m and n respectivelyare __2 _and __4

Solution

156780910




The domain of h(x) will be the over-lap, or the common domain, of the two
functions. The over-lap is [-2,2].

For each value of x, determine the y values for the respective functions and
subtract these values.

When x = 2, f (2) = 3 and g (2) = -1. Thus, f(x) - g(x) = 4. The point (2,4) is on h(x).
When x =1, f (1) = 2and g (1) = 2. Thus, f(x) - g(x) = 0. The point (1,0) is on h(x).

When x =0, f (0)=1and g (0) = 3. Thus, f(x) - g(x) = -2. The point (0, -2) is on
h(x).

When x = -1, f (-1) = 0 and g (-1) = 2. Thus, f(x) - g(x) = -2. The point (0, -2) is on
h(x).

When x = -2, f (-2) = -1 and g ( -2) = -1. Thus, f(x) - g(x) = 0. The point (-2, 0) is on
h(x).

Of these 5 points shown on the graph below (X), the smallest y value is -2 and the
largest y value is 4. The range is [-2, 4].

Rounding to the nearest integer, the values of m and n respectively are 2 and
4.

15. If f(x) = vx—1 and g(x) = vx—4, then h(x) = f(x) g(x). The domain of h(x) can
be written in the form [m, «) and the range of h(x) can be written in the form

[n, ). The values of m and n respectively,are _4 _and _O_.




Solution

63"-
3 Domain common to
4+ both functions
i —> x>4
2__
0| 4
1 | 1 2 3 4 5 6 7 8 9 10111213 14
11" For the range,
21 y>0

The domain is [4, ) and the range is [0,»).

The values of m and n respectively, are 4 and O.

Use the following information to answer the next question.

f(x) = 2%

g(x) = ~_8

X_

h(x) = (g > f) (x),

16. The domain of h(x) can be written in the form, x # k. The value of k

is_3

—_—



Solution

The function h(x) is a composite function. The complete function f(x) is
substituted for x in g(x).

-5 -5
gx) = mm’g(x) = 29 -8

Since the denominator of a rational function cannot be equal to O, we know that 2*
cannot be equal to 8. The value of x to make 2 equal to 8 is 3.

The value of k is 3.

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

of wis_1 .

17. Given

, There is a point of discontinuity at (%,—1). The value

Solution

When the common binomial (2x - 1) is divided out of the numerator and the
denominator, we know that x # % in the simplified expression.

To find the value of y, we would then substitute this value of x into the simplified
expression. Since we are given the value of y (i.e., -1), we can use this information
to determine the missing variable, w.

x4+ w
x—2

/N
Do =
N——
+
S




The value of wis 1.

Use the following information to answer the next question.

The graph below has two vertical asymptotes having the equations:

X = _71 and x = 3. This graph can be written in the form:

a(x+1)
257 —bx—c

—f




18.  If the y-intercept of the graph is (0,-2), determine the values of a, b, and ¢
and place them respectively in the box below.

6 |5 |3

Solution

With an equation of a vertical asymptote being x = — % we can determine the

corresponding binomial by setting the equation equal to 0. Multiply both sides of
the equal sign by 2 and add 1 to both sides. (2x + 1) is the corresponding binomial.

With an equation of a vertical asymptote being x = 3, we can determine the
corresponding binomial by setting the equation equal to 0. Subtract 3 from both
sides. The binomial is (x - 3). These binomials are in the denominator of the
rational equation.

_ a(x+1)
Y= 2x+D(x-3)

Now substitute the given point on the graph (0, -2) o find the missing parameter

Ly

a.
_ a((0)+1)
D =2@+ D@ -3
a1
=03

Cross multiply. (-2) (1) (-3) = a(1)
a=6
Multiply the two binomials to determine the values of b and c.

(2x+1)(x-3)=2x?-5x-3

The value of ais 6, b is 5 and ¢ is 3.



19. Carl is practicing for an up-coming curling tournament. On a particular day of
practice, his focus in on drawing to the house, in particular to the 4 foot rings. So
far he has been successful on 34 of 55 attempts. If he tries x attempts from now
on and is successful on 75% of them, how many attempts will it take before his
average is above 70%?

The number of attemptsis __ 90 .

Solution

_ 3440.75x
554«

0.7(55 + x) = 34 + 0.75x

385 +0.7x = 34 + 0.75x

45 = 0.05x

Divide both sides of the equation by 0.05.

x =90

The number of attempts is 90.

Part € Provide all work and necessary explanations to receive full marks.

Use the following information to answer the next question.

Consider the following list of
functions, where b > 1.

Functionl y=x%+b
Function 2 y = logbx

Function3 y= /x-b




20. A new function, h(x) , which is the quotient of 2 different functions from the

above list is determined and the domain of h(x) is {x |x >0, x € R}. If h(x) = % ,

then what 2 functions should be selected for f(x) and g(x)? Explain. Include a
diagram sketch of the graphs.

Solution

Let's compare possible images for each function.

Function 1: y = x* | Function 2: y = logpx Function 3:y=vx—b

+b

Yz

Domain: x € R Domain: x >0 Domain: x > b

The domain of the new function, y = h(x) is x > O, which needs to be the common
domain of two of these functions. Since we are told that b > 1, function 3 cannot
have any values between O and 1. Thus, its domain does not overlap with either of
functions 1 or 2 to create a domain of x > 0. We must eliminate function 3 as a
possible answer.

The question is now which graph is in the numerator and which is in the
denominator.

The logarithmic function (2) must be in the numerator. This function contains the
point (1, 0). If it were in the denominator, the expression would be undefined if x =
1.



f(x) is function 2 : y = logbx

g(x) is function 1: y = x* + b
_ logpx
h(x) = x%2+b

21. Given the functions, f(x) = x2 - 4x, g(x) = % and h(x) = g(x) - (f o g)(x),
find the value of h(-2).

Solution

h(-2) = g(-2) - (f = g)(-2),

1
g(=2) = EE
g(=2) =1

Now deal with the composite function. The value of g(-2), or 1, is substituted for x
in function f.

f(1) = (1)° - 4Q1)
f(1)=1-4
f(1)= -3

h(-2) = (1) - (-3)
h(-2) = 4

-3x+1
x-1
identify the equations of all asymptotes, state the domain and range and state all

22. Converty = to the formy = x% +k . Sketch the graph below and

intercepts



Solution

The task is to create a common binomial in the numerator and the denominator. We
are looking to add and subtract a number (i.e., insert zero) o the numerator which
will yield a common (x - 1).

Adding and subtracting 3 will allow us to factor out a common (-3) in the numerator
to create a common binomial (x - 1).

—3x+3-3+4+1
x—1

y:

-3(x-1H)-3+1
, 3G
x—1
_—3(x—1)—2

x—1

3¢ =1 2
V= (x—1) (x—1)
2
(x-1)

2
x—1)_3

y=-3-

YT

The equation for the vertical asymptote is x = 1.
The equation for the horizontal asymptote isy = -3.
The domain is x # 1.

The range isy # -3.

To find the y-intercept, set x = 0 and solve fory.

-2
=—_3
"= o-1)



y=2-3
y=-1
The y-intercept is -1.

To find the x-intercept, set y = 0 and solve for x.

O=-G_p 3
_ 2
__(x—l)
3x-3=-2
3x=1
1
X ==
3

The x-intercept is i




15-2x

23. a) When solving the rational equation, 3x + 2 = + 12, algebraically, a

quadratic equation, in the form, ax? + bx + ¢ = 0, will be part of the process leading
to the solution. What are the values of a, b, and ¢?

Solution

Multiply each term by (x - 4)

15 — 2x

—4 2=
(x—4)|3x + po—

+ 12

3x(x-4) + 2(x-4)=15-2x +12(x - 4)
3x2-12x +2x-8=15-2x + 12x - 48
3x?-10x - 8 = 10x - 33
3x%-20x+25=0

The value of ais 3, b is -20 and ¢ is 25.

b) Explain how to solve the rational equation above by a graphical method.

Solution

15-2x
x—4

Inputy1=3x+2andyz = + 12 into the calculator. Determine the x-coordinate

of the intersection point of the two graphs.

c) Of the 2 roots to the rational equation above, what is the non-integer root,
to an exact answer?

Solution

The factored form of 3x2 - 20x + 25 is (x - 5) (3x - 5). The roots are 5 and g

The non-integer root is g



