MaATH 125 ExaM #2 KeY (FALL 2019)

1 In general

SO

(22 —1)° 25:()2;1;5’“ —1)*

k=0
= (22)° 4 5(22)*(—=1) + 10(22)*(=1)? + 10(22)*(—=1)® + 5(22) (= 1)* + (=1)°
= 3225 — 802 + 802% — 4022 + 10z — 1.

2 f(x)=2%(x+2)(z—4).

3 Possible rational zeros are +1,£2, 44, +8. Synthetic division shows 2 to be a zero:
2l 1 -1 -6 4| 8
2 2 —-8|-8 — 23+ 2% — 4o — 4.
1 1 -4 —4] 0
So f(z) = (x — 2)(2® + 2? — 42 — 4). For g(z) = 23 + 2* — 4z — 4 synthetic division shows 2 to

be a zero:
2/ 11 —4|—4
2 6] 4 — 2*43z+2
13 2] 0
So

fla)=(x—2) - (z - 2)(2* + 3z +2)
= (-2 +1)(z+2)
and the zeros of f are —1, 2, and —2.

4 The possible rational zeros of f(z) = 223 —1122+10x+8 are 41, £2, +4, +8, :I:%. Synthetic
division shows 2 to be a zero:
2l 2 —-11 10| 8
4 —14| -8
2 -7 —4] 0
Thus f(z) = (z — 2)(22? — 7Tz — 4) = (z — 2)(z — 4)(2z + 1), and equation becomes
(x —2)(x —4)(2z+1) = 0.

The solution set can now be seen to be {—3,2,4}.

5 Another zero must be 1 — 37 since the polynomial function has real coefficients. This means
[z — (14 3i)][z — (1 - 3i)] = 2* — 22+ 10



is a factor of f(z). With long division we have

f(z)

2
_ I 2 5
2 _op+10 T

and so f(x) = (2> —2x+10)(2? — 5z —6). The other zeros of f must be the zeros of z* — 5z —6.
Since 22 — 5z — 6 = (x — 6)(x + 1) has zeros —1 and 6, the zeros of f are 1+ 3¢, 1 — 3i, —1, 6.

6a Domain of T is
{r:202 + T +5#0} ={a: 0 # -2, -1}

6b The z-intercepts are (—5,0) and (—1,0), and the y-intercept is (0, 1).
6c = —g
6d y= % is the horizontal asymptote. No oblique asymptote.

7a We have
2?—21*-32>0 = z(r—-3)(z+1) >0,

which is satisfied for z € (—1,0) U (3, 00).

b We have

r+6 Tz —4 2z —1 3r+95
> -1 = >0 =
20 —1 — 2x+4+2x—1_ 20 — 1

> 0.

There are two cases: either 3x +5 > 0and 2z —1 > 0, or 3z +5 < 0 and 2x — 1 < 0. The first

case gives © > 1/2, and the second case gives < —5/3. Solution set: (—oo, —2] U (3, 00).

8 (fog)(4)=V13, (g0 f)(2)=3V3, (fo f)(1) =V1+V2 (g09)(0)=0.

9a We have (fog)(z) = f(9(z)) = (Vx +3)* —2 =2+ 1. Domain:
Dom fog={z:2€Domg & g(z) € Dom f}

={z:2>-3 & Ve +3€R}
:[_37OO>



9b We have (go f)(z) = g(f(z)) = g(z* — 2) = V22 + 1. Domain:
Domgo f={z:2€Domf & f(z) € Domg}
:{x:xeR & x2—22—3}

= (_007 OO)

9c We have (go g)(z) = g(g9(x)) = /v + 3 + 3. Domain:
Domgog={z:z €Domg & g(z) € Domg}
={z:2>-3& \/$—+32—3}
={z:2>-3 & z>-3}
= [—3,00)

10a Solve y = x® — 3 for z to get x = /y + 3, so f~1(y) = ¥y + 3. This can also be written
as fH(x) = Vx + 3.

10b Let y = g(x). Then

22— 1 1 1
= & y=2"-1 & 2°=- & r=
Y= T3 Y= o 3y—1 TV T3y

where Va2 = |z| = x since z > 0 is given. Since y = g(z) if and only if z = g~ '(y), we now

have
g (y) =/ !
1—3y’
1

or equivalently




