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Math 30-1 Chapter 1 Review

Name ___________________________

Transformations


·  
[image: image206.emf] questions on last diploma were transformations; 2 of those questions were standard of excellence (
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 of the test is standard of excellence)
· 1 question from outcome 2;  1 question from outcome 3;  2 questions from outcome 4;       2 questions from outcome 5/6




Outcome 2:  Horizontal and Vertical Translations       
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· Horizontal translation is always “opposite” ; the vertical translation is only opposite if k is on the same side of the equation as the y 
· 
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· This shows a vertical translation of 3 up (
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 ) and a horizontal translation of 4 left  (
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)

· No invariant points if a translation is performed!   (every point is relocated)
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Given the functions 
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 and 
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 , the transformations that will transform 
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 to become 
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 are a translation of 

a.    4 units left and 2 units down

b. 4 units right and 2 units up

c.    1 unit left and 3 units up

d. 2 units left and 4 units down
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Outcome 3:  Horizontal and Vertical Stretches
·  Horizontal Stretches  
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· Stretch factor is 
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· Invariant points are on y-axis
· Vertical Stretches  
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· Stretch factor is 
[image: image14.wmf]a


· Invariant points are on x-axis
[image: image174.png]
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[image: image15.png]Use the following information to answer the next question.

The graph of the function y= f(x) is transformed to produce the graph of the function
y=2g(.

o
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[image: image185.png]Use the following information to answer the next question.

=)

e graph of f(x)= |x| and y = g(x) are shown below. The graph of f(x) undergoes
single transformation to become the graph of g(x).
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[image: image186.png]An equation for g(x) in terms of f(x) is
A g=3/G
B. g(x)=2f(3x)

11

D, g()=2 f(%x)





Outcome 4:  Combinations of Transformations
· Unless otherwise told, stretches must be done FIRST, before translations
· Write equations in FACTORED FORM  before describing or performing!
[image: image187.png]Use the following information to answer the next question.

The ordered pairs below represent possible transformations of Point P(a. b) on the graph of
the function y= f(x).

Point 1: Ga,b) | Point3: (.~b) | Point 5: (% b)

Point 2: (—a, b) Point 4: (a, %) Point 6: (a. 4b)





[image: image188.png]Determine an equation for the function g(x). (There is more than one correct answer.)



[image: image189.png]If y= f(x) undergoes the following single transformations, identify the coordinates of the
corresponding Point P on the new graph.

The corresponding point on the function y=— f(x) is point number
The corresponding point on the function y= f| (%x) is point number
The corresponding point on the function y= % -f(x) is point number

The corresponding point on the function y= f(—x) is point number



 

[image: image190.png]Given y—k=a(x— h)z, a=1, h<0, k>0, in which quadrant is the vertex?

A. QuadrantI
*B.  Quadrant IT

C. Quadrant IIT

D. Quadrant IV



[image: image191.png]The transformation of the function f(x)= x> is described by the mapping notation
(x,y) — (x — 4, y+ 9). Describe the transformations on y= f(x).




[image: image192.png]Use the following information to answer the next question.

The graph of y= f(x) is reflected in the x-axis, stretched vertically about the x-axis by
a factor of %,
of y=g(x).

and stretched horizontally about the y-axis by a factor of 4 to create the graph





[image: image193.png]For the point (-3, 6) on the graph of y= f(x). the corresponding point on the graph of
y=g) is

A (9.24)
B. (-12.-18)
C. (1.24)

D, (-12.-2)




[image: image194.png]Use the following information to answer the next question.

The graph of y= f(x) is transformed into the graph of g(x)+ 4= 2 f(x — 3). The domain
and range of each function are shown below.

Domain Range
Graph of f(x) [-1,3] [2,6]
Graph of g(x) la. b] [e. d]




[image: image195.png]For the graph of g(x), the values of @, b, ¢, and d are, respectively,
N N . and






Outcome 5 & 6:  Reflections 
· If reflected in the x-axis . . .
· 
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· Invariant points – on  x – axis
· If reflected in the y-axis . . .
· 
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· Invariant points – on  y – axis
· If reflected in the line 
[image: image18.wmf]yx
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 . . .  this is the INVERSE of the function
· 
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  or   
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· Invariant points – on the line where y = x 
· Ex.  
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· x-intercepts become y-intercepts 
· domain become range and range becomes domain
· [image: image196.png]The graph of y= f(x) below is reflected in the y-axis, vertically stretched by a factor of 2

about the x-axis, horizontally stretched by a factor of % about the y-axis, and then translated

3 units up.
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To ensure an inverse is a function, you may need to RESTRICT the domain of the original function
[image: image198.png]Describe a sequence of transformations required to transform the graph of y= vx into the

graph of y=,/ ! —4+10.



[image: image199.png]When the graph of y=—x*+ 4 is reflected in the y-axis, the new equation will be

A y=x+4
B, y=—x"+4
C. y=x"-4

D. y=—x’—4



[image: image200.png]The graph of y= f(x) is shown below.
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[image: image201.png]For each transformation of y= f(x) indicated, the invariant point exists at point number:

y=—fx y=f(=x) x= f(y)



[image: image202.png]The graph of y=3" is reflected in the line y= x. The equation of the new graph is

A, y=logzx
B. y=3logx
C. y=3"

D. y=-3*





[image: image203.png]Verify that f(x)=2x— 3 is the inverse of g(x)= %x + %



[image: image204.png]A restriction on the domain of f(x)= x%+ 4, such that its inverse is also a function, could be:

A. {x‘x2*4}
*B. {x‘xZO}
C. {x‘xSZ}
D. {x‘x§4}
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Practice Questions

1. Given 
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, and 
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, in which quadrant is the vertex? 

2. The transformation of the function 
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 is described by the mapping notation 
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.  Describe the transformations on 
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3. The graph of  
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 is below left.  The function 
[image: image30.wmf](

)

gx

, sketched below right, is a translation of 
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.  Determine the equation of 
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______________________

4. Given the graph of 
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below left, determine the equation of the graph below right 
in the form 
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     New equation: ______________________
5. If you were given the graph of 
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, describe the translations you would need to draw the graph of 
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, given that 
[image: image40.wmf]4

h

=

 and 
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6. The graph of 
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 is transformed into the graph of 
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.  The domain and range of each functions is shown below.  Complete the chart by filling in the domain and range for the graph of 
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7. There is an ordered pair, 
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 on the graph of the function 
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.

If 
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 undergoes the following single transformations, determine the coordinates of the corresponding point P on the new graph.
a) Reflection in the y-axis _______.
b) Reflection in the x-axis _______.
c) Reflection in the line y = x _______.


8. The graph of the function 
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 is transformed to produce the graph of the function 
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 as shown below.  Determine an equation for 
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9. Given the graph of 
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 below, sketch the graph of 
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10. Given the graph of 
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 below, sketch the graph of 
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11. The graph of  
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 is reflected in the y-axis, vertically translated 3 units down, and stretched horizontally about the y-axis by a factor of 
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to create the graph of 
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.  For the point 
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, determine the corresponding point on the graph of 
[image: image65.wmf](

)

ygx

=

.

12. If the point (-4, 7) is on the graph of 
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, what point will be on the graph of 
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13. Given the graph of 
[image: image68.wmf](
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 below, determine the equation of the graph below right.
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        New equation: ______________________

14. Describe a sequence of transformations required to transform the graph of 
[image: image70.wmf]yx

=

 to the graph of 
[image: image71.wmf]1
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15. Given the graph of 
[image: image72.wmf]2
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below left, determine the equation of the graph below right.
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   New equation: ______________________

16. The graph of 
[image: image74.wmf]3
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 is reflected in the y-axis.  Determine the equation of the new graph.
17. The graph of 
[image: image75.wmf](
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 is shown below.



For each transformation of 
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 indicated, the invariant point exists at point number:



_______________
_______________
_______________
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18. Given the graph of 
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 below, sketch the graph of 
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19. Determine if the funtions
[image: image84.wmf]2
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 and 
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 are inverses of each other. 

20. a) Given that 
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, determine the equation of 
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b) What restrictions must be put on the domain of 
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 so that its inverse is a function?
Multiple Choice Questions

1.  Which of the following transformations suggest the same resulting function?

A. 
[image: image89.wmf]2

yx

=

stretched vertically by a factor of 
[image: image90.wmf]1

2

; 
[image: image91.wmf]2
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stretched horizontally by a factor of 
[image: image92.wmf]1
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B. 
[image: image93.wmf]2
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stretched vertically by a factor of 2; 
[image: image94.wmf]2
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=

stretched horizontally by a factor of 
[image: image95.wmf]1
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C. 
[image: image96.wmf]yx
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stretched vertically by a factor of 2; 
[image: image97.wmf]yx

=

stretched horizontally by a factor of 
[image: image98.wmf]1

4


D. 
[image: image99.wmf]1

y

x

=

stretched vertically by a factor of 2 and 
[image: image100.wmf]2
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 stretched horizontally by a factor of 
[image: image101.wmf]1
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2. A point on the function 
[image: image102.wmf]()

fx

is given by
[image: image103.wmf](2)4
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.  The corresponding point on the function  
[image: image104.wmf]()

xfy
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 is:

A.
(2 , 4)


B. (4 , 2)

C. (
[image: image105.wmf]2

1

, 4)

D. (2 , 
[image: image106.wmf]4
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3. The function 
[image: image107.wmf]243

yx

=--

 has its vertex in which quadrant?

A.
I


B. II


C. III


D. IV

4. The function 
[image: image108.wmf]2

24(2)  

yx

+=+

has its vertex in which quadrant?

A.
I


B. II


C. III


D. IV

5.   Given the function 
[image: image109.wmf]()26 

hxx
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. The x-intercept of the function 
[image: image110.wmf]-1
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is: 

A.
(2 , 0)


B. (3 , 0)

C. (6 , 0)

D. (-6 , 0)


Use the function shown

for questions 6-8.
6.  A new x-intercept for the function 
[image: image111.wmf](3) 

yhx
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is:

A.
(0 , 0)


B. (-4 , 0)

C. (0 , -1)

D. (2 , 0)

7. The function 
[image: image112.wmf]-1

() 

yhx

=

is sketched. A point that is on both functions is:

A.
(-2 , -2)

B. (2 , 1)

C. (-1 , 0)

D. (0 , 2)

8. The function 
[image: image113.wmf]()

xhy

=

is sketched. A point that is on the new function is:

A.
(1 , 1)


B. (2 , 0)

C. (-1 , 0)

D. (0 , 2)

9. The function 
[image: image114.wmf]3
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  is best described as the function 
[image: image115.wmf]1

y

x

=

 that has been:

A.
stretched vertically by a factor of 2  and reflected in the x-axis


B.
stretched horizontally by a factor of 2 and reflected in the y-axis

C.
stretched vertically by a factor of 6, vertically by a factor of 3 and reflected in the x-axis


D.
stretched vertically by a factor of 
[image: image116.wmf]2

1

 and reflected in the x-axis

10.  The function 
[image: image117.wmf]yx

=

 is best described as the function 
[image: image118.wmf]23

yx
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 after it has been:

A.
shifted 2 units left and 3 units up

B.
shifted 2 units right and 3 units up

C.
shifted 2 units left and 3 units down

D.
shifted 2 units right and 3 units down
Recall: Standard form for the equation of a circle:  
[image: image119.wmf]222

 

xyr
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 center at the origin (0,0) and r = radius

· The equation 
[image: image120.wmf]22

1 

xy
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is the equation of a circle whose center is at the origin and whose radius equals 1.

11.   Replacing x with x + 2 would have what effect on the circle?

A. 
the circle would move to the left 2 units

B. 
the circle would move to the right 2 units

C. the circle would move up 2 units

D. the circle would move down 2 units

12. Replacing y with y – 4 would have what effect on the circle?

A. the circle would move to the left 4 units

B. the circle would move to the right 4 units

C. the circle would move up 4 units

D. the circle would move down 4 units

13. The circle (
[image: image121.wmf]22

1

xy

+=

)  has been moved 3 units to the right and 5 units down. Its new equation is:

A. 
[image: image122.wmf]22
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B. 
[image: image123.wmf]22
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xy
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C.  
[image: image124.wmf]22
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xy
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D. 
[image: image125.wmf]22
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xy
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14.
The function y = 
[image: image126.wmf]x

 has first been moved to the left 6 units and then stretched horizontally by a factor of 
[image: image127.wmf]1

3

. Its new equation is:

A.

[image: image128.wmf]3(2)
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B. 
[image: image129.wmf]3(2)
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C. 
[image: image130.wmf]3(6)
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D. 
[image: image131.wmf]3(6)
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15.
The function 
[image: image132.wmf]yx

=

 has first been stretched horizontally by a factor of 
[image: image133.wmf]3

1

 and then moved to the left 6 units. Its new equation is:

A.

[image: image134.wmf]3(2)

yx

=+



B. 
[image: image135.wmf]3(2)

yx
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C. 
[image: image136.wmf]3(6)
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=+


D.  
[image: image137.wmf]3(6)
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16.
Which represents the function 
[image: image138.wmf]2

2(3)4 

yx

=++

stretched vertically by a factor of 
[image: image139.wmf]1

2

 and moved up 4 units.

A.

[image: image140.wmf]2
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B. 
[image: image141.wmf]2
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C.  
[image: image142.wmf]2
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D.  
[image: image143.wmf]2
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17.
Which represents the function 
[image: image144.wmf]2 

(1)

yx

=-

stretched horizontally by a factor of 2 and then moved left 2 units.

A.

[image: image145.wmf]2

4
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B.  
[image: image146.wmf](
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C.  
[image: image147.wmf]2
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D.  
[image: image148.wmf]2

39

424

x

yx

=-+




18.
The function 
[image: image149.wmf]328

yx

=-

 is best described as 
[image: image150.wmf]yx

=

 after:

A.
a vertical stretch of  
[image: image151.wmf]1

3

, a horizontal stretch of 2, and a shift of 8 units to the right. 


B.
a vertical stretch of 3, a horizontal stretch of 
[image: image152.wmf]1

2

, and a shift of 8 units to the right. 


C.
a vertical stretch of 
[image: image153.wmf]1

3

, a horizontal stretch of  2, and a shift of 4 units to the right. 


D.
a vertical stretch of 3, a horizontal stretch of  
[image: image154.wmf]1

2

, and a shift of 4 units to the right.

Short Answer Questions

19.
The point 
[image: image155.wmf](

)

2

,

6

-

P

 lies on the graph of 
[image: image156.wmf]()

yfx

=

.  Find the image of P on the transformed graph:

(a) 
[image: image157.wmf](

)
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(b) 
[image: image158.wmf](

)

(

)

1

31

2

yfx
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20.
Describe the transformations that have taken place from the graph of the first relation to the graph of the second:

(a) 
[image: image159.wmf](

)

2

2

11

1 to 35

22

yxyx

=--=-+-



(b) 
[image: image160.wmf](

)

3 to 211

yxyx

=+=---


21.
Compared to the graph of 
[image: image161.wmf]1

y

x

=

, describe the transformations of the following graph: 


Multiple Choice Answer Key

1. C
2. B
3. D
45. C
5. D
6. D
7. A
8. B
9. D

10. B
11. A
12. C
13. C
14.  A
15. C
16. A
17. A
18. D
Short Answer Key

19.
(a) 

[image: image162.wmf](

)

6,3




(b) 
[image: image163.wmf](

)

3,4
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20.
(a)
horizontally translated 3 units left, vertically translated 4 units down

(b)
horizontally stretched about the y-axis by a factor of 
[image: image164.wmf]1

2

, reflection in the x-axis, horizontally translated 1 unit right and vertically translated 4 units down.

21.
stretched vertically about the x-axis by a factor of 
[image: image165.wmf]1

3

, then vertically reflected, and then horizontally 
translated 3 units right, vertically translated 2 units up.

Answers to all the Examples can be found after Page 6.





Sketch the graph of the new function.
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