
Section 1.2 Mathematical Models: A Catalog of Essential Functions

2. Classify each function as a power function, root function, polynomial (state its degree), rational function, algebraic

function, trigonometric function, exponential function, or logarithmic function.

(a) f(t) = 3t2+2
t (b) h(r) = 2.3r (c) s(t) =

√
t+ 4 (d) y = x4 + 5 (e) g(x) = 3

√
x (f) y = 1

x2
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2. (a) () = 32 + 2


is a rational function. (This function is also an algebraic function.)

(b) () = 23 is an exponential function.

(c) () =
√
+ 4 is an algebraic function. It is a root of a polynomial.

(d)  = 4 + 5 is a polynomial function of degree 4.

(e) () = 3
√
 is a root function. Rewriting () as 13, we recognize the function also as a power function.

(This function is, further, an algebraic function because it is a root of a polynomial.)

(f )  = 1

2
is a rational function. Rewriting  as −2, we recognize the function also as a power function.

(This function is, further, an algebraic function because it is the quotient of two polynomials.)

3. We notice from the figure that  and  are even functions (symmetric with respect to the axis) and that  is an odd function

(symmetric with respect to the origin). So (b)

 = 5


must be  . Since  is flatter than  near the origin, we must have

(c)

 = 8


matched with  and (a)


 = 2


matched with .

4. (a) The graph of  = 3 is a line (choice ).

(b)  = 3 is an exponential function (choice  ).

(c)  = 3 is an odd polynomial function or power function (choice  ).

(d)  = 3
√
 = 13 is a root function (choice ).

5. The denominator cannot equal 0, so 1− sin 6= 0 ⇔ sin 6= 1 ⇔  6= 
2
+ 2. Thus, the domain of

() =
cos

1− sin is

 |  6= 

2
+ 2,  an integer


.

6. The denominator cannot equal 0, so 1− tan 6= 0 ⇔ tan 6= 1 ⇔  6= 
4 + . The tangent function is not defined

if  6= 
2
+ . Thus, the domain of () = 1

1− tan is

 |  6= 

4
+ ,  6= 

2
+ ,  an integer


.

7. (a) An equation for the family of linear functions with slope 2

is  = () = 2+ , where  is the intercept.

(b) (2) = 1 means that the point (2 1) is on the graph of  . We can use the

pointslope form of a line to obtain an equation for the family of linear

functions through the point (2 1).  − 1 = (− 2), which is equivalent
to  = + (1− 2) in slopeintercept form.
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4. Match each equation with its graph. Explain your choices. (Don’t use a computer or graphing calculator.)

(a) y = 3x (b) y = 3x (c) y = x3 (d) y = 3
√
x
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1.2 Exercises

1–2  Classify each function as a power function, root function, 
polynomial (state its degree), rational function, algebraic function, 
trigonometric function, exponential function, or logarithmic 
function.

 1. (a) f sxd − x 3 1 3x 2 (b) tstd −  cos2t 2  sin t 

  (c) r std − t s3 (d) vstd − 8 t

  (e) y −
sx

x 2 1 1
 (f ) tsud −  log10 u

 2. (a) f std −
3t 2 1 2

t
 (b) hsrd − 2.3r

  (c) sstd − st 1 4  (d) y − x 4 1 5 

  (e) tsxd − s3 x  (f ) y −
1

x 2

3–4  Match each equation with its graph. Explain your choices. 
(Don’t use a computer or graphing calculator.)

 3.  (a) y − x 2     (b) y − x 5     (c) y − x 8

f

0

g
h

y

x

 4.  (a) y − 3x (b) y − 3x

  (c) y − x 3 (d) y − s3 x 

G

f

g

F
y

x

5–6  Find the domain of the function.

 5.  f sxd −
cos x 

1 2 sin x
 6.  tsxd −

1

1 2 tan x

 7.  (a)   Find an equation for the family of linear functions  
with slope 2 and sketch several members of the  
family.

 (b)  Find an equation for the family of linear functions 
such that f s2d − 1. Sketch several members of the 
family.

 (c)  Which function belongs to both families?

 8.   What do all members of the family of linear functions 
f sxd − 1 1 msx 1 3d have in common? Sketch several 
members of the family.

 9.   What do all members of the family of linear functions 
f sxd − c 2 x have in common? Sketch several members of 
the family.

 10. Sketch several members of the family of polynomials 
Psxd − x 3 2 cx 2. How does the graph change when c  
changes?

11–12 Find a formula for the quadratic function whose graph is 
shown.

 11.  12. y

(0, 1)

(1, _2.5)

(_2, 2)
y

x0
(4, 2)

f

g
x0

3

18

 

y

(0, 1)

(1, _2.5)

(_2, 2)
y

x0
(4, 2)

f

g
x0

3

18

 13.   Find a formula for a cubic function f  if f s1d − 6 and 
f s21d − f s0d − f s2d − 0.

 14.   Recent studies indicate that the average surface tempera- 
ture of the earth has been rising steadily. Some scientists  
have modeled the temperature by the linear function 
T − 0.02t 1 8.50, where T is temperature in °C and t  
represents years since 1900.

 (a)  What do the slope and T-intercept represent?
 (b)  Use the equation to predict the earth’s average surface  

temperature in 2100.

 15.   If the recommended adult dosage for a drug is D (in mg), 
then to determine the appropriate dosage c for a child of  
age a, pharmacists use the equation c − 0.0417Dsa 1 1d. 
Suppose the dosage for an adult is 200 mg.

 (a)  Find the slope of the graph of c. What does it represent?
 (b)  What is the dosage for a newborn?

;
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is a rational function. (This function is also an algebraic function.)

(b) () = 23 is an exponential function.

(c) () =
√
+ 4 is an algebraic function. It is a root of a polynomial.

(d)  = 4 + 5 is a polynomial function of degree 4.

(e) () = 3
√
 is a root function. Rewriting () as 13, we recognize the function also as a power function.

(This function is, further, an algebraic function because it is a root of a polynomial.)

(f )  = 1

2
is a rational function. Rewriting  as −2, we recognize the function also as a power function.

(This function is, further, an algebraic function because it is the quotient of two polynomials.)
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(symmetric with respect to the origin). So (b)

 = 5


must be  . Since  is flatter than  near the origin, we must have
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7. (a) An equation for the family of linear functions with slope 2

is  = () = 2+ , where  is the intercept.

(b) (2) = 1 means that the point (2 1) is on the graph of  . We can use the

pointslope form of a line to obtain an equation for the family of linear

functions through the point (2 1).  − 1 = (− 2), which is equivalent
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