MATH 120 ExaM #3 KEY (FALL 2014)

1 Solve —6x + 2y = 3 for y to get y = 3x + %, which shows the slope for the line given by
—62 + 2y = 3 to be 3. Since the line L through (5, —3) is parallel to this line, its slope must
also be 3. So the equation for L is y — (—3) = 3(x — 5), or

y =3z — 18.

2 Solve 4x — 3y = 6 for y to get y = §$ — 2, which shows the slope for the line given by
4r — 3y = 6 to be %. Since the line L through (1,9) is perpendicular to this line, its slope must
be —3. So the equation for Lisy — 9= —2(z — 1), or

y=—-3z+32
3 Domain is (—00,00) and range is (—oo, 00). The relation is not a function.
4a Domain is [0,00) and range is [3,00)
4b Domain is (—o0, 00) and range is [—25, 00)
5a Dom(y) = (—o00,4) U (4, 00)
5b Dom(w) ={z:2+4>0} ={z:2> -4} =[-4,00)
5¢ Dom(¢)) ={z:81—22>0}={z: 22 <81} ={z:-9<2<9}=[-9,9

6a By definition

(0 +9)(z) = pl@) + Y(@) = T + VBT,

and

Dom(p + ¥) = Dom(gp) N Dom(y)) = [(—oo, 4) U (4, oo)} N[=9,9] =[-9,4) U (4,9].

6b By definition

(plo)x) = pla)fule) = 20 e =

and
Dom(p/w) = {z : € Dom(p) N Dom(w) and w(z) # 0}
={z:2 € (—00,4)U(4,00) and x € [—4,00) and = # —4}
= (—4,4) U (4, 00).



6¢c By definition

(wow)(z) =ww(x)) =w (\/x 4) =vVVr+4+4,
and
Dom(wow) = {z : € Dom(w) and w(z) € Dom(w)}
= {x:xz —4 and vz +4 > —4}
={z:2x> -4} =[-4,0).

6d By definition
(wo)(z) =w@(z)) =w(V8l —a?) = /8l —a2 +4,

and

Dom(w o ¢) = {z : x € Dom(¢)) and ¢(x) € Dom(w)}
:{x:—9§x§9andm2—4}
:{x:—9§x§9andx2§8l}
={r:-9<z<9}=[-99].

7 Let f(z) = ¥/z and g(x) = 22 — 9. Then
(fog)(x) = flg(x)) = f(2x = 9) = V22 — 9 = H(x).

8 Suppose that f(a) = f(b). Then
20° —1=20-1 = 2°=20 = *=0> = a=0b
Therefore f is one-to-one.

9 Since g(1) =1%-12= —11 = (-1)® — 12 = g(—1), g is not one-to-one.

10a Suppose that f(z) =y. Then
x4+ 2

y—2
= = y—3xy = 2 = 3 =y—2 = =
Y - y—3ry =x+ Ty +xr =Y x 31
and since f~!(y) = x by definition, it follows that
-1 _ y—2

10b Ran(f) = Dom(f™!) = (—o00,—1/3) U (—1/3,00)

10c Ran(f™!) = Dom(f) = (—o00,1/3) U (1/3,0)



