MATH 125 EXAM #1 KEY (SPRING 2013)

la (2- (0P TG (D= VP16 =52=2/I3

2 Center is (—4,2) and radius is 3/2, so equation is (z +4)? + (y — 2)*> = 9/4.

3 Writing the equation as y = %m — % makes it clear that slope is m = % Intercepts are

(0,=5) and (5,0).

/—1/»/1/2 '

(Actually the original problem was 2z — 5z = 1, which though a typo is nevertheless a valid
problem encountered in homework so it’s fine if anyone worked it out as given. In this case
the equation can be written as simply x = —1/3, which has undefined slope, an z-intercept at
(—1/3,0), and a graph that is just a vertical line containing the point (—1/3,0). There is no
y-intercept.)

4 We have
f(0) =—0*+3(0) — 2 = -2,
f(4) = —4* + 3(4) — 2 = —6,
f(=2) = —(—2)*+3(-2) — 2= —2® — 32 — 2.
5a We have
Dom(f)={z:2+7#0}={x: 2 # -7} = (—00,=7) U (=7, 00)
5b We have

Dom(g) ={z:4—-5x >0} ={z:5x <4} ={z:2 <4/5} = (—00,4/5]

5¢  We have
Dom(h)={z:2-8#0&x2+9>0}={x:z#8& x> -9} =[-9,8) U (8,00)



6a Finding fg:

(F0)(w) = Fl)gla) = 220 i = BLZOWVAZE
Now for the domain:
Dom(fg) = Dom(f) N Dom(g) = ((—oo, =7) U (=7,00)) N (—o0,4/5]

= (—00,—7) U (=T,4/5].

6b Finding h/f:

Ve+9  2r-5  (z+7)vVz+9
-8 x+7 (z—8)(2x—5)

(h/f)(z) = M=)/ f(x) =

Now for the domain:
Dom(h/f) = {x : x € Dom(f) N Dom(h) & f(z) # 0}
={z:2 € ((—o0,-T)U(=7,00)) N ([-9,8) U (8,00)) & f(z) # 0}
={z:2€[-9,-T)U(-T7,8)U(8,00) & x #5/2}
=[-9,-7)U(=7,5/2) U(5/2,8) U (8, 00).

6¢c Finding go ¢:
(g0 9)(z) = g(g(z)) = g(V4—5z) = V4 —5/4 = ba.
Now for the domain:
Dom(g o g) = {x : © € Dom(g) & g(x) € Dom(g)}
={z:2 € (—00,4/5] & V4 — 5z € (—00,4/5]},
where
VA—51 € (—00,4/5 & Vi-5r<4/5 & 0<4-53<16/25 & S<p<i

and so
Dom(gog) = {a: 7€ (—o0, 4] &we [£,4]} = [£,4],

7a We have
(FoG)(zx) =F(a*—5) = /(a2 = 5) + 5= Va2 = |a],
with
Dom(F o G) = {z : z € Dom(G) & G(z) € Dom(F)}
={r:2¢€(~00,00) & 2° —5 € [-5,00)}
={r:2°-5> -5} ={z:2° >0} = (—00,0).



b We have
(GoF)(z)=G(Vz+5) = (Ve +5) =5=(z+5) —5=u,

with
Dom(G o F) = {z : z € Dom(F) & F(z) € Dom(G)}

={zr:xe€[-5,00) & Vr+5€ (-0, )}
={zx:2x€[-h,00) &z €[-500)}=[-H,00).

8 Let g(z) =+/3x+ 7 and f(z) = 1/x. Another possibility: g(z) = 3z+7 and f(x) = 1//z.

10a Dom(H) = (—o0,00) and Ran(H) = (—o0, —2] U [3, 00).

10b H is a piecewise-defined function as follows:

T, ifx < -2
H(zx) =< 3, if —2<x<3
g’x—%, ifx >3

11 Substituting —z for z yields y* = 2(—x)?, which is equivalent to the original equation
y3 = 22? and so there is symmetry about the y-axis.

Substituting —y for y yields —y* = 222, which is not equivalent to the original equation
(i.e. it has a different solution set). No symmetry about the z-axis.

Substituting —z for  and —y for y yields —y® = 222, again not equivalent to the original
equation. No symmetry about the origin.

12 Call the function f, so that f(z) = +vx +5— 3.



