Exercises

@Vrite the domain and range of the functions defined below.
(@) f={(1,4), (2,9, 3,19), @, 51)} (b) flw) =4 (c) f(z) =a*+2

(@) 1) === ) flx) = Va7 =4
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2. (a) Explain why 3% = 9 — x? does not define a function.
(b) Does y ="V9 — & define a function?

3, State the domain of the function defined by each equation.

Oy W= Q=g

4. 10 fx) =4V — { 4%+ 5, find the least value of f.
Hint: First find the domain of f.

5. f(x) 4x — 3. Write the sunplestform of the following expressions.
@y s3) B O ) f=2) (@) ()6

(6) Sl + 1) — 1) ® ﬂ%:_fb(_b_ [yt i) - fle)
6. f(x) = 9 — 3xz. Write the simplest form of the followmg expressions.
(a) (0) (b) f(4) (c) f(—3) (d) f(2h) (€) fix +3)
) S+ 1) = fn) (g) L= 10) ECEDECA
.
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7. f(x) = 2% = 452, Show that f(—mr) = f{x1).

(b) What can be deduced about the symmetry of the graph of f¢

m(a) Flx) = 2% — 4x. Show that f(—=1) = —f(z1).
(b} What can be deduced about the symmetry of the graph of f?

9. Which of the following stafements are true for every function f?
(a) The graph of f is symmetric about the y-axis.
(b) The graph of [ is symmetric about the x-axis,
(¢) If x1 = 3, then f(x) = f(%s).
(d) If f(x1) = f(x2}, then x; = x5,
(e) A vertical line meets the graph of f in no more than one point.
{f) A horizontal line meets the graph of f in no mere than one point.
10. Show that if a linear function is defined by f(x) = ma 4 &, the expres-
sion *ﬁwﬂ%{-%@ is the slope of the graph of f when ¢, b are elements in
the domain of fand @ = &
11. f(x) = 2. Write the simplest form of the following expressions.

(a) f(3) — j(=3) (b) flwr} = f(—x1)
(©) fla +8) — fla = B) @y LGt ;2 — /(&)

12, f(x) = x®. Evaluate f_(_@)__":;,]_;_(b_), where ¢ # b, and give a geometric

interpretation of the result.
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Functions 101
Exercises

1? f(®) =6 — 3z, (a) State the zero of f. (b) Find the solution set of
f(&) > 0. (c) Find the change in f(x) when # is increased by 4.

2f(x) = 2x + 5. (a) State the zero of f. (b) Find the solution set of
J{) > 0. (c) Find the change in f(x) when # is increased by 7.

3. A function F is defined by the rule v = 2z with the domain the set of
positive integers. What is the range of F?

4. A function g is defined by the rule y = %» with the range the set of posi-
WJive integers. What is the domain of g? :

5./f(x) = 3z + 4 and g(x) = 10 — x. (a) Find f M g.E (b) Find the solutione”
set of f(z) > glx). | “ '

6. f(x) =3z +4and g(x) =32 + 8. (@) Find f M g. {b) Find the solution
set of g(x) > f(=).

7. The number of units of length of a metal bar is given by the formula
1= 100,000 + 0.003(s — 55), when # is the temperature on the Fahren-
heit scale. (a) Find / when # = 55. (b) Find / when ¢ = 0. (c) Find the
least integer ¢ for which / > 100.140. {d) Find the increase in / corre- )
sponding to an increase in temperature of 20°. '

8. (a) /(x) = 12 — 3x. Ewvaluate f(4) — f(1).

{b) f(x) = 2.38% + 15.72. Evaluate f(17.5) — f{7.5).
(c) f(&) = mux + k. Write the simplest expression for f(n + 3} — f(n).

9. (a) If flx) = 2z — 5, evaluate f{a), f(b), f(e + ). (b)Ts it true that
n fla ) = fla) + f(B)?
(a) If f(z) =422, evaluate f(a), f(B), fla+8). (b)Is it true that
fla + b) = fla) -+ f(5)?

11. If f(x) = mx + k, under what condition does f(a + &) = f(a) 4- /() for
all ¢ and b?

If F is a linear function which contains (2, —3) and (0, 1), find F(z).

13. If ¢ is a linear function such that g{0) = 4 and g(4) = 0, find (). —
If f is a linear function such that f(—2) =4 and Af(x) =3+ Ax, find <~
f&).

15, 1f f(f) = 3¢ = 2, find (a) f(2x), (b) f(x2), () F(2t + 1).

16. If f() = 3t — 2, find % in terms of { so that f(z) =1,

Puges 98-99

1. Domain (a) {1, 2, 3,4} (b) {#:2 &€ R} {c) {x:x € R}
(dy {mx = 2,2 R} (e) {x:|z| < 2,xE R}
Range (a) {4,9,19,51}  (b) {f{w):flw) € R}
(¢) {fx):flx) 2 2,f(x) € R} (d) {f(w):f(2) O, flx) € R}
(e} {f(x): flx} = 0, f(x) € R}
@ {022 R} by {wxr=1,a=—1, & R}
() {x:x>1,x¢C R} : -
5.@9 (b)—3 ()—11 (d)dn —3 (423 (HH4 (94 ()4
9. {a) False (b) False {c) True (d) False (e} True (f) False
11. (2) 0 (b) O () 4ab (d) 22, + &

Page 101
1. (a) f{2) (b)x < 2 (¢) —12 3. even positive integers
5. () {2,450 (b)s>2  7.(a) 100000 (b)99.835 (c) 102  (d)0.06
9, (a) o=~ 5: 3b=5s 2g-42p—5 (b) No | A
15. (a) 6x — 2 (b) 3x* —2 e+ 1




