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Example 1
For the function f defined by f (X) = x* + 7, evaluate each expression.
f(x+Ax)— f(X)

a f(3a) b. f(b-1) C. , Ax=0
AX

Sal:

a f(3a)=(3a)*+7 Substitute 3a for x.

=9a’ +7 Simplify.

b. f(b-1)=(b-1)%+7 Substitute b-1 for x.
=b*-2b+1+7 Expand binomial.
=b*-2b+8 Simplify.

f(X+AX)F(X)  [(X+AX)Z+7]—(x*+7)

AX - AX

O XP 4+ 2XAX+ (AX)P + 7= X* =T
- AX
_ 2XAX+ (AX)?
- AX
_ AX(2X+ AX)
B AX
=2X+ AX, AX#0

(%19) f(x):=x"2+7;

(%00) flx)r=x°+7

(%110) f(3*a);

(2010) 9 8% +7

(%111) f(b-1);

(3011} (B—1)*+7

(%i15) expand((b-1)"2+7);

(%0151 B%-2 B+8
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(%i13) [f(x-+delta(x))-f(x)]/delta(x):

(Bix)+x)° —x2

(%013} |
ol x)

(%i 16) expand([((delta(x)+x)"2-x"2)/delta(x)]);
(Bole) [B(x)+E x ]

Example 2
a Thedomain of the function

f(X)=+4/x-1

isthe set of all x-valuesfor which x—1> 0, whichistheinterval [1, «). To find

the range observethat f(x) =+/X—1 isnever negative. So, the range istheinterval

[0, ), asindicated in Figure P.23(a).
b. Thedomain of the tangent function, as shown in Figure P.23(b),
f(x)=tanx
isthe set of all x-values such that

X # % +nrm, nisan integer. Domain of tangent function

The range of thisfunction isthe set of all real numbers. For areview of the
characteristics of this and other trigonometric functions, see Appendix D.
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(%i32) g(x):=sgrt(x-1);
plot2d(g,[x,0,4]);

(2o032) glx):=lx-1

(%i31) plot2d (tan(x), [x, -6, 6],[y,-3,3]);

plotZd: some values were clipped.
(%#031)

Example 3
Determine the domain and range of the function.

£ 1-x, if x<1
X) =
JXx=1, if x>1

Sol:

Becausef isdefined for x<1 and x>1, thedomain isthe entire set of real numbers.
On the portion of the domain for which x> 1, the function behaves asin Example
2(8). For x<1,thevauesof 1-x arepositive. So, the range of the function isthe
interval [0, «). (See Figure P.24.)

0

128040, 0.720783 X

(%126) f(x):=1-x;
o(x):=sqrt(x-1);
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plot2d([t.g],[x,0,41,[y,0,21);

(#oZa) flx):=1-x

(80Z7) glax)lr=+/x-1

plotld: some values were clipped.
plotZd: expresslion evaluates to pon—numeric value somewhere in pl
(Eo0Z3)

Example 4
Given f(x)=2x-3 and g(x) = cosx, find each composite function.
a fog b. gof

Sol:

a (fog)(x)=f(g(x) Definitionof fog
= f (cosx) Substitute cosx for g(x)
=2(cosx) -3 Definition of  f(X)
=2c0sXx—3 Simplify.

b. (go f)(X)=g(f(x)) Definitionof go f
=g(2x-3) Substitute 2x—3 for f(X)
=cos(2x - 3) Definition of g(x)

Notethat (f og)(x) = (go f)(X).

(%164) f(x):=2*x-3;
g(x):=cos(x);
(%o6d) fix):=2 x-3
(2o065) glx):=cos(x)

(%i67) f(9(x));
PEoaT) 2 cos(x)-3

(%i66) g(f(x));
LFoBea) cos(2 x-3)
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Example 5

Determine whether each function is even, odd, or neither. Then find the zeros of the
function.

a f(x)=x*-x b. g(x) =1+ cosx

Sol:
a. Thisfunction is odd because

f(=X)=(-X)°-(-X) =X +x=—(x*-x) =—f(X).
Thezero of f arefound as shown.

x}—x=0 Let f(x)=0
X(x* =1) = x(x-1)(x+1) =0 Factor.
x=0,1-1 Zeroof f

See Figure P.31(a).

b. Thisfunction is even because
g(—X) =1+ cos(—x) =1+ cosx = g(X). coS(—X) = cos(X)
Thezerosof g arefound as shown.

1+cosx=0 Let g(x)=0
cosx=-1 Subtract 1 from each side.
X=(2n+1) 7z, nisaninteger. Zerosof g
See Figure P.31(b)
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(%147) {(x):=x"3-x;

(8047) flx)r=x"—x

(%149) plOtZd(f’ [X’_3’3] ’ [y’_3’3])7

plotZd: some values were clipped.
(2043

(%160) g(x):=1+cos(x);

(%o60) glxlr=1l+cos(x)

(%162) plOtZd(ga[Xa_6a18]’[y7_173]);
(2o0EZ2)
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