MaTH 120 ExaMm #3 KEY (WINTER 2013)

1 Solve 3z — 4y = 2 for y to get y = %x — %, which shows the slope for the line given by

3r — 4y = 2 to be %. Since the line L through (-2, —7) is parallel to this line, its slope must

also be 2. So the equation for L is y — (—=7) = 3(z — (=2)), or y = 32 — 1.

2 Solve 8¢ — 3y = 6 for y to get y = gx — 2, which shows the slope for the line given by

8r — 3y = 6 to be %. Since the line L through (2, —4) is perpendicular to this line, its slope

must also be —2. So the equation for Lis y — (—4) = —=2(x — 2), or y = =22 — 12

3 Domain is [—-3,3] and range is [—4,4]. Relation is not a function since it contains two
distinct ordered pairs having the same first component value: (0,4) and (0, —4).

4 f(—8)= (-8 +V-8=064+(-2) =62 and f(c) =+ /e
5a Domain and range are both (—o0, 00)

5b Domain is (—o0,00) and range is [25, c0)

6a Dom(a)={z|z#2} =(—00,2) U (3, 00)

6b Dom(d) = {a | 9r 5> 0} = {x |« > 3} = [3.00)

6c Dom(y)={z[36—22>0}={z|2*<36}={z| —6<z2<6}=][-6,0]
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Ta By definition we have (o +7)(z) = a(z) + vy(z) = 396 i 5+ V36 — 22, Also
x J—

Dom(a 4+ v) = Dom(a) N Dom(y) = [(—oo, %) U (%, oo)] N[—6,6] = [—6, %) U (%,6}.

r+1 1 x+1

T 30-2 V9z-5 (31-2)0v9z -5

7b We find (a/f)(z) = a(z)/B(x)

Dom(a/3) = {z | # € Dom(a) " Dom(B) & [(z) # 0}
={z]re (=003 U(f0) & refoc) & o)

= (53U o)



2

7c We find (5o B)(z) = B(B(x)) = B(v/92 —5) = v/9v/92x — 5 — 5, and the domain is given
by
Dom(B 0 8) ={z |z € Dom(8) & B(z) € Dom(B)} ={z|z>3 & Voz—5>2}
={zfez§ & rzag)={e]ez 55} = 75,0

: 430 f ol 5~
since =55 ~ 0.59 is slightly larger than 2 ~ 0.56.

7d We find (So7)(z) = B(y(z)) = B(V36 — %) = V/9v/36 — 22 — 5, and the domain is given
by

Dom(f o) ={z [z € Dom(y) & ~(z) € Dom(5)}
={z| —6<2<6 & V36—22>2}
={z| —6<2<6 & 2* <2
:{x‘ —6<2x<6 & —%@gxg%@}
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since %@ ~ 5.97 < 6.

8 Let f(z) =2/2' and g(z) = 7 — 2x. Then
2

(fog)(z)= flg(x)) = f(T—22) = 720 T(x).

9 Suppose that f(a) = f(b). Then2a®>—1=20-1 = 2a*=20® = a* =0 = a=0.
Therefore f is one-to-one.

10 ¢(5) =0=g(-9)

1
11a Suppose that f(x) =y. Theny:i = y—-3y=x+1 = zy—z=3y+1 =
I‘_

3
1 3 1
T = 3 +1 , and since f~!(y) = x by definition, it follows that f~!(y) = i +1 .
Yy— Y=

11b Ran(f) = Dom(f™!) = (—o0,1) U (1,0)

11c Ran(f™!) = Dom(f) = (—o0,3) U (3, 00)



