MATH 120 ExaM #3 KEY (SPRING 2011)

1. Solve 3z — 5y =1 for y to get y = %x — L which shows the slope for the line given by 3z — 5y = 1 to be
%. Since the line L through (—1,5) is parallel to this line, its slope must also be % So the equation for L is
y—>5= %(m—i—l), ory = %x—i-%.

2. Solve 8x + 3y = 6 for y to get y = —%x + 2, which shows the slope for the line given by 8z + 3y = 6 to be
—%. Since the line L through (—2,3) is perpendicular to this line, its slope must also be %. So the equation for

(
Liy-3=3(+2), ory=So+ 12

3. The ordered pairs (1,1) and (1, —1) belong to the relation R, so R is not a function since, by definition,
a function is a set of ordered pairs in which no two distinct pairs have the same first-coordinate value. To
find the domain and range it helps to solve for y: y = £, or equivalently “y = ¥z or y = —x” (the
ordered pairs that belong to R are the ones that make this statement true). We have Dom(R) = [0, 00) and
Ran(R) = (—o0, 00).

4. f(—4)=(-4)?%-3(-4)=16+12=28 & flc+2)=(c+2)2-3(c+2)=c2+c—2.
5a. We have y = %, so domain and range are both (—o0,0) U (0, 00).

5b. Domain is (—o0, 00) and range is [—8, 00).

6a. Dom(a) = {27 3} = (~,) U (3.00).

6b. Dom(8) = {x| 92 —5>0} = {z |z > 3} = [§,00).

6c. Dom(y)={z|16—2? >0} ={z |2 <16} ={z| —4 <z <4} =[-4,4].

7a. We find (o — y)(z) = a(z) — y(z) = 31;t12 — V16 — 22, and Dom(a — v) = Dom(a) N Dom(y) =
(=00, ) U (B 00)] N[44 = [-4,3) U (3.4].
7b. We find (af)(z) = a(x)-p(x) = 32t12 V9r — 5= (@ +3132 _9; — 5, and Dom(af) = Dom(a)NDom(f3) =

7c. We find (8o f)(x) = B(B(x) = B(VIr—5) = v/9v/9% —5—5, and the domain is given by
Dom(B o ) ={z | x € Dom(8) & B(x) eDom(B)}:{x\ng&\/%’—SEg}:{x|x28&m2%} =

{:L' | x> % = [%, oo) (since % ~ 0.59 is slightly larger than g ~ 0.56).

7d. We find (8 o~v)(z) = B(y(z)) = B(V16 — 2?) = V9V16 — 22 — 5, and the domain is given by Dom( o
v) = {z | = € Dom(y) & y(z) € Dom(p)} = {x} —4<z<4&V16—2%> g}, which then leads to
Dom(f o 7) = {a: | —d<z<4 & — /1Bl <az< \/461/81} - {x | - A61/81 <z < ,/461/81} -
{— V/461/31, \/461/81} (since /461/81 ~ 2.39 < 4).




8. Let g(x) =2z — 3 and f(x) = 2%, s0 (fog)(z) = f(g(x)) = f(2z — 3) = (22 — 3)% = Q(x).

9. Suppose that f(a) = f(b). Then 2a®> —1 =23 -1 = 2a3=20> = a®>=0> = a=0b. Therefore f is
one-to-one.

10. g(—2)=3(-2)2-4=8=3(2)2—-4=g(2).
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1la. Suppose that f(z) =y. Thenyzxi%—3 = zy—-3y=x+1 = zy—z=3y+1 = x= y+1 ,
T — Yy —
3 1
and since f~!(y) = z by definition, it follows that f~1(y) = yi—i_l
y _—

11b. Ran(f) = Dom(f~!) = (—o0,1) U (1,00).

11lc. Ran(f~!) = Dom(f) = (—00,3) U (3, c0).
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E.C. Dom(F) = {x ‘ v 393
x —

done before. One case is: > 0, x +2 > 0, x — 3 > 0, which gives > 0, x > —2, x > 3 and thus the interval
(3,00). Another workable case is: * <0, z+2 > 0, z — 3 < 0, which gives x <0, z > —2, x < 3 and thus the
interval [—2,0]. Two other cases lead to contradiction. So the solution set of the inequality is [—2,0] U (3, 00),
and therefore Dom(F') = [—2,0] U (3, 00).

2
x(x—i—g) > 0, which is something we’ve

> O}, so it all comes down to solving



