MatH 125 ExaM #2 KEeY (FALL 2015)

1 f(0) = (¢ +2)2(x - 4)%

Fact f 30
SO O Y 41,42, 43, 45, 46, 10,415, £30, +1 43 43 415
Factor of 2 A
2b The division
2] 2 =3 17| 30
4 2| =30
2 1 15| 0
shows that 2 is a zero for f, and we obtain the factorization
flx)=(r—2)(22* + 2 — 15) = (z — 2)(2z — 5)(z + 3)

So the zeros of f are: 2, 3, —3.

2c f(z) = (z—2)(2z —5)(x + 3).

3 Possible rational zeros are +£1, 45, 17, £85. It turns out —5 works:
-5 1 13 57| 85
—5 —40 | =85
1 8 17 \ 0

Now we have p(x) = (x+5)(2? + 8z +17). Solving 2%+ 8z + 17 = 0 with the quadratic formula
(or completing the square) yields = —4 £ ¢. Thus the zeros of p are —5, —4 — i, —4 + 1.

4 Factoring, we have
2 3)(x—4
oy QD)
(Bx 4+ 1)(x —4)
% is the only vertical asymptote. The only horizontal asymptote
isy = % There is no oblique asymptote.

This makes clear that z = —

5a Factoring gives z(z — 1)(x + 3) > 0. There are four cases to consider:
x>0, 2—-1>0,2+3>0;, 2<0,z—-1<0, x+3>0;
r>0,z—-1<0,z+3<0; 2<0,2—1>0, x4+3<0.

The 1st case yields x > 1, the 2nd case yields —3 < = < 0, and the remaining cases lead to
contradictions. Solution set: (—3,0) U (1, 00).

5b  We need 0 on one side and a single quotient on the other:

T+ 2 T+ 2 r+2 x—4 6
>1 & —-1>0 & — >0 &
rx—4 = r—4 - r—4 x-—4 r—4

The last equality is only satisfied if x — 4 > 0. Solution set: (4, 00).



6 We have
(Foo)®) = fl9(8) = F(¥8) = f(2) = 5> =3,
(90 ) = 4(7(2)) = 9(3) = V5,

7Ta We have (fog)(z) = f(g(z)) = f(Vz —2)= (Vo —2)*  +4= (v —2) + 4 =z + 2, with

domain [2, 00).
7b We have (go f)(z) = g(f(z)) = f(2* + 4) = Va2 + 4, with domain (—o0, c0).

7c We have (g o g)(z) = g(g(z)) = g(vz — 2) = \/vz — 2 — 2, with domain
{z:2x € Dom(g) and g(r)€ Dom(g)},
where Dom(g) = [2,00). Hence we must have x > 2 and g(z) > 2. Since
g(x) >2 = Vi—2>2 = z-2>4 = 1>6,
it follows that Dom(g o g) = [6, 00).

8a fl(z)=+/z—0.

x
r+2

8b [ (x) =



