Sewart Calculus 5e 053439339X; 1. Functions and Models; 1.1 Four Ways to Represent a Function

1. (a) The point (-1,-2) isonthegraph of f , so f(-1)=-2.

(b) When x=2 , y isabout 2.8 , so f(2)~2.8.

(c) f(xX)=2 isequivalenttoy=2. When y=2, we have x=-3 and x=1.

(d) Reasonable estimates for x when y=0 are x=-2.5 and x=0.3.

(e) Thedomain of f consists of all x —values on the graph of f. For this function, the domainis
-3<x<3,0r[-3,3]. Therange of f consistsof all y -values on the graph of f. For this function, the
rangeis-2<y<3,or [-2,3].

(f) As x increases from -1 to 3, y increases from -2 to 3. Thus, f isincreasing on theinterval [-1,3].

19, £(X)=3x —x+2.
£(2)=3(2)°-2+2=12-2+2=12.
f(-2)=3(-2)°—(-2)+2=12+2+2=16.
f(a)=3a—a+2.
f(~a)=3(-a) —(-a)+2=3a +a+2.
f(a+1)=3(a+1) —(a+1)+2=3(a +2a+1)-a1+2=3a +6a+3-a+1=3a +5a+4.
2f(a)=2- f(a)=2(3a —a+2)=6a —2a+4.
f(28)=3(2a) —(28)+2=3(4a’)-2a+2=12a —2ar+2.
f (az)=3(a2)2—(a2)+2=3(a4)—a2+2=3a4—a2+2.

[f(a)]’ =[3fza3+2] (32" ar2) (32" at2) .

=%a -3a +6a —3a +a —2a+6a -2a+4=9a —6a +13a —4at4.

f (a+h)=3(a+h) —(a+h)+2=3(a +2ah+h")-a-h+2=3a +6ah+3n —a_h+2.

21 (=X , 0 f(2+h)=2+h-(2+h)’=2+h-(4+ah+hA=2+h-4-dn-ho= (nZ+3n+2) |
f(erh)=xth- (x+h) =xth-(C+2xhHh)=x+h X 2xh b, and

F(x+h) f(x) _x+h X 2xh W x+x _h-2xh-h’ _ h(1-2xh)
h h =" h " h

=1-2x-h.

1
23. f(X)=x/(3x-1) isdefined for all x except when 0=3x-1< x= -, , sothedomainis

[cmet} (= 2)(3). |




Sewart Calculus 5e 053439339X; 1. Functions and Models; 1.1 Four Ways to Represent a Function

4
27. h(x):1/ '\/ x2—5x is defined when x275x>0 < X(x-5)>0 . Note that x275x;& 0 since that would
result in division by zero. The expression x(x-5) is positive if x<0 or x>5. (See Appendix A for
methods for solving inequalities.) Thus, the domain is (oo ,0)U (5,00).

) X2 jfx<-1
39'f(x)‘{ 2 if xo1

2 i
Note that for x=-1, both x+2 and x are equal to 1. Domainis R.

y

45, For -1< x< 2, the graph isthe line with slope 1 and y- intercept 1, that is, the line y=x+1. For
: . : 3 _ 3 3
2<x< 4 , the graph isthe line with slope - > and x— intercept 4 , so y-0= > (x-4)= > x+6 . So the

o xt1if -1<x<2
function is f(x)= B §x+6 if 2<x<4

49. Let the length of a side of the equilateral triangle be x. Then by the Pythagorean Theorem, the

2 1 3 3
) =X , SO that y2:x2— =2y and y= £ X . Using the

1
height y of the triangle satisfies y2+ ( ; 2 -

5 X
. 1 . . 1 3 3
formulafor the area A of atriangle, A= > (base) (height) , we obtain A(x)= > (X) ( lg x) = lg X ,

with domain x>0.

53. The height of the box is x and the length and width are L=20-2x , W=12-2x. ThenV=LWx and so

V (X)=(20-2x) (12-2x)(x)=4(10-x)(6-X)(X)=4x ( 60—16x+x2) =A% 64X +240X .
ThesidesL ,W , and x must be positive. Thus, L>0« 20-2x>0< x<10 ; W>0< 12-2x>0< %<6 ; and
x>0. Combining these restrictions gives us the domain 0<x<6.




