
Section 3.5 
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The graph of f(x) = √x + 2 + 2 is the same as the shape of y = √x but is shifted left 2 units and upward 

2 units. 
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y = √x  

 ⇒    y = √x + 3  (shifted left 3 units)   

⇒    y = √x + 3 + 1  (shifted upward 1 unit) 

⇒    y = √−x + 3 + 1  (reflected about the y-axis so we replace x by -x) 

 

Answer:   y = √−x + 3 + 1 

 

Graph of y = √x 

 

 

 

 

Graph of f(x) = √x + 2 + 2 by shifting the graph of 

y = √x to the left by 2 units and then upward by 2 

units. 
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A shift of 1 unit right and then a vertical stretch by the factor 3 and a reflection in the x-axis should be 

applied to the graph of  y = |x| to determine the graph y = −3|x − 1| 
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The domain of f is [0,4] and since x-1 is inside the f function, then 

0 ≤ x − 1 ≤ 4 

Add 1 to both sides 

1 ≤ x ≤ 5 so Dh = [1,5] 

The range of f is [−3,3] so 

−3 ≤ f(x − 1) ≤ 3 

Graph of y = |x| 

 

Graph of y = −3|x − 1| by shifting one unit 

right, then vertically stretching by the factor 3 

and then reflecting in the x-axis the graph of 

y = |x|  

 



Multiply both sides by 2 

−6 ≤ 2 f(x − 1) ≤ 6 

Add 6 to both sides 

0 ≤ 2 f(x − 1) + 6 ≤ 12 

0 ≤  h(x) ≤ 12  so Rh = [0,12] 

Answer: Dh = [1,5] and Rh = [0,12] 
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We use the rule (x, y) → (x − 3, −2y) 

x y x-3 -2y 

-2 1 -5 -2 

-1 -2 -4 4 

0 0 -3 0 

2 -3 -1 6 

 

Therefore, we plot the points (-5, -2), (-4, 4), (-3, 0), and (-1, 6) and connect these points by a line 

segment 

 

See the graph below 



 


