
Functions & Lines 
 
Vertical and Horizontal Shifts  (Stewart text, Section 1.3, page 37): 
 
 Suppose ܿ ൐ 0.  To obtain the graph of  
 

1.  shift the graph of ce o ܿ units upward. ݕ ൌ ݂ሺݔሻ ൅ ܿ, ݕ ൌ ݂ሺݔሻ f a distan f  
2.   shift the graph of a distance of  units downward. ݕ ൌ ݂ሺݔሻ െ ܿ, ݕ ൌ ݂ሺݔሻ ܿ
3.   shift the graph of a distance of  units to the right. ݕ ൌ ݂ሺݔ െ ܿሻ, ݕ ൌ ݂ሺݔሻ ܿ
ݕ  .4 ൌ ݂ሺݔ ൅ ܿ i  graph of ݕ ൌ ݂ሺݔሻ a distance of ܿ units to the left. ሻ, sh ft the

 
1.  Graph the function ࢌሺ࢞ሻ ൌ ࢞. 

 
 
Write the equation that is obtained from the graph of ࢌሺ࢞ሻ with the following modification, and 
then graph the resulting function  ሺ࢞ሻ:  on the same graph withࢌ

a. Shift 3 units upward: ࢟ ൌ ሺ࢞ሻࢌ ൅ ૜ ൌ ࢞ ൅ ૜ 
 

 

 



b. Shift 3 units downward: ࢟ ൌ ሺ࢞ሻࢌ െ ૜ ൌ ࢞ െ ૜ 

 
 

c. Shift 3 units to the right: ࢟ ൌ ሺ࢞ሻࢌ െ ૜ ൌ ࢞ െ ૜ 

d. Shift 3 units to the left: ࢟ ൌ ሺ࢞ሻࢌ ൅ ૜ ൌ ࢞ ൅ ૜ 

 
 



Vertical and Horizontal Stretching and Reflecting  (Stewart text, Section 1.3, page 38): 
 

 Suppose ܿ ൐ 1.  To obtain the graph of  
 

1.  ch the graph of ly by a factor of ܿ. ݕ ൌ ܿ כ ݂ሺݔ ݕ ൌ ݂ሺݔሻ vሻ, stret ertical
2.  ݂ሺݔሻ, compress the g ݂ሺݔሻ vertically by a factor of ܿ. ݕ ൌ ൫1 ܿൗ ൯ כ raph of ݕ ൌ
3.  ompress the graph o  horizontally by a factor of c. ݕ ൌ ݂ሺܿݔሻ, f ݕ ൌ ݂ሺݔc ሻ
4.   stretch the graph of  horizontally by a factor of c. ݕ ൌ ݂ሺݔ⁄ܿ ሻ, ݕ  ൌ ݂ሺݔሻ
5.   reflect the graph of about the -axis ݕ ൌ െ݂ሺݔሻ, ݕ ൌ ݂ሺݔሻ ݔ
ݕ  .5 ൌ ݂ሺെݔሻ, reflect the graph of ݕ ൌ ݂ሺݔሻ about the ݕ-axis 

 

2.  Graph the function ࢌሺ࢞ሻ ൌ ࢞ again. 
 

 
 
Write the equation that is obtained from the graph of ࢌሺ࢞ሻ with the following modification, and 
then graph the resulting function on h ࢌሺ࢞ሻ: the same graph wit

a. Reflect about the x-axis: ࢟ ൌ െࢌሺ࢞ሻ ൌ െ࢞ 
 

 



b. Reflect about the y-axis: ࢟ ൌ ሺെ࢞ሻࢌ ൌ െ࢞ 

c. Stretch vertically by a factor of 3: ࢟ ൌ ૜ࢌሺ࢞ሻ ൌ ૜࢞ 

 
 

 

d. Shrink vertically by a factor of 3: ࢟ ൌ ൫૚
૜ൗ ൯ࢌሺ࢞ሻ ൌ ࢞

૜ൗ  
 

 



3.  Graph the function ࢍሺ࢞ሻ ൌ ࢞૛. 

 
 
Graph the following functions on the same graph with ࢍሺ࢞ሻ: 

 

a. ݕ ൌ ଶݔ ൅ 3 

 
 

b. ݕ ൌ ଶݔ െ 4 

 



c. ݕ ൌ ሺݔ െ 3ሻଶ െ 3 

 
 

d. ݕ ൌ ሺݔ ൅ 4ሻଶ ൅ 3 

 
 

 

 



e. ݕ ൌ ଶݔ| െ 1| 

 
 
 

4.  Graph the function ࢎሺ࢞ሻ ൌ √࢞. 
 

 
 
Graph the following functions on the same graph with ࢎሺ࢞ሻ: 

a.  ݕ ൌ ݔ√ െ 2 

 

 
 
 



b.  ݕ ൌ ݔ√ െ 2 

 
 
 
c.  ݕ ൌ െ√ݔ 

 
 
 
d.  ݕ ൌ  ݔ√2

 
 
 
 
 



e.  ݕ ൌ √െݔ 

 
 
 

 
5.  Graph the function ࢑ሺ࢞ሻ ൌ ܛܗ܋ ࢞. 

 
 
Graph the following functions on the same graph with ࢑ሺ࢞ሻ: 

a. ݕ ൌ 2 cos  ݔ
 

b. ݕ ൌ ሺ1
2ൗ ሻ cos  ݔ

 
 

 

c. ݕ ൌ cosሺݔ
2ൗ ሻ 

 

 
 
 
 

 



d.  ݕ ൌ cosሺ2ݔሻ 

 
 

6.  Graph the function ࢒ሺ࢞ሻ ൌ ܖܑܛ ࢞. 

 
 

 
 

Graph the following functions on the same graph with ࢒ሺ࢞ሻ: 

a. ݕ ൌ 2 sin  ݔ
 

b. ݕ ൌ ൫1
2ൗ ൯ sin  ݔ

 
 

 

c. ݕ ൌ sin൫ݔ
2ൗ ൯ 

 

 

d.  ݕ ൌ sinሺ2ݔሻ 
 

 



7.  Which of the following is the graph of the function 2ݕ െ ݔ3 ൌ 4? 
 

a. b. 

 
 

c. d. 

 
 
 
8.  What is an equation of the following graph? 
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9.  Given ݂ሺݔሻ ൌ sin ሻݔand ݃ሺ ,ݔ ൌ 1 െ ݂ find the functions ,ݔ√ ל ݃, ݃ ל ݂, ݂ ל ݂, ݃ ל ݃ and state 
 their domains.

 
ࢌ = ל ሺ૚ܖܑܛ ࢍ െ √࢞ሻ;  Domain   ૙ ൑ ሽ = ሼ࢞ | ൑ ࢞ ૚

 
ࢍ ל ૚ = ࢌ െ ܖܑܛ√ ࢞;  Domain = ࣊ሽ  ሼ࢞ | ૙ ൑ ࢞ ൑
 

ܖܑܛ  omain = ሼ࢞  ࢌ ל = ࢌ ሺܖܑܛ ࢞ሻ;  D | ࢞ א Թሽ 
 
ࢍ ל ૚ = ࢍ െ ඥ૚ െ √࢞;  Domain = ሼ࢞ | ૙ ൑ ࢞ ൑ ૚ሽ 
 
 
 
 
10.  Given ݂ሺݔሻ ൌ 1 െ ሻݔand ݃ሺ ,ݔ3 ൌ ଶݔ5 ൅ ݔ3 ൅ 2, find the functions  and  and ,gf o ,fg o
state their domains. 
 

= ൅ in  = ሼ࢞ | ࢞ ࢌא ל ૚ ࢍ െ ૜ሺ૞࢞૛ ૜࢞ ൅ ૛ሻ;  Doma  Թሽ 
 
ࢍ ל ૞ሺ૚ = ࢌ െ ૜࢞ሻ૛ ൅ ૜ሺ૚ െ ૜࢞ሻ ൅ ૛;  Domain = ሼ࢞ | ࢞ א  Թሽ 
 
 
 
 
11.  Given ሺݔሻ ൌ ݔ√ െ 1, ݃ሺݔሻ ൌ ଶݔ ൅ 2, and ݄ሺݔሻ ൌ ݔ ൅ 3, find the function  and ,hgf oo

state its domain. 
 
ࢌ ל ࢍ ל ඥሺሺ࢞ = ࢎ ൅ ૜ሻ૛ ൅ ૛ሻ െ ૚; Domain  = ሼ࢞ | ࢞ א  Թሽ 
 


