MATH 120 EXAM #3 KEY (SUMMER II - 2010)

1. Notice that (1,—1) and (1,1) belong to the relation, which are two distinct ordered pairs with the same 1st
component value—something which a function cannot have. Domain of relation = possible « values = [0, 00). Range
of relation = possible y values = (—o0, 00).

2. f(-4)=(-4)2-3(-4)+1=16+12+1=29,and f(c+2)=(c+2)2=3(c+2)+1=c*+c—1.
3a. Dom f=[-3,5] and Ran f =[2,27].

3b. fDo[m f): {z | flx) eR}={z | V7T—3zisreal } ={z |7T—32 >0} ={x | 2 < 7/3} = (—00,7/3] and
Ran f = |0, c0).

a. (e =g o) T @r/@-2)  @-D@+1)

4b. Dom ¢ = (—00,4) U (4,00) and Dom 9 = (—o00,2) U (2, 00).

4c. Dom ¢/1p = Dom ¢ N Dom ¢ — {z | () =0} = {z |z # 2,4} — {1} ={z |z # —1,2,4}.

5a. (aof)(z) = a(vr+8) =1/9—(Vx+8)2 =+1—2z and (xoa)(x) = a(v9—22) =41/9— (V9 —22)? =
VI — (9 —122) = Va2 = |z].

5b. Doma={z|9—-22>0}={z|22<9}=[-3,3] and Dom B ={z |2 +8 >0} ={z |z > -8} = (-8,00).

5c. By definition, Dom (a0 §) = {z | # € Dom § and B(x) € Dom «}, where x € Dom f implies that z > —8, and
Bx) e Doma = Vx+8€[-3,3] = -3<Vx+8<3 = 0<2+8<9 = —8 < z < 1. Therefore we have
Dom (o) ={z |z > —8 and —8 <z < 1}, or more simply: Dom (a0 ) =[-8, 1].

6. One way that works: let h(z) =2 -7, g(z) = i—? and f(x) = 28. Then (fogoh)(x) = f(g(h(z))) = f(glx—7)) =

o) = lo £27)5}8 =Wiz)

7. Factoring yields z(z) = (z + 7)(z — 3), so it can be seen that z(3) = 0 = 2(—7), which immediately shows that z
is not one-to-one.

8a. Set f(x) =y to get y = 2> — 7. Solving for =, we have 2® = y + 7 and finally x = /y + 7. Since z = f~!(y) we
find that f~1(y) = /y + 7, or equivalently f~!(x) = ¥z + 7. Domain of f and range of f~': (—o0, ). Range of f
and domain of f~!: (—oo, c0).

8b. Set f(x):ytogety:%. Solving for z, we have y(x +5) =2 -4 = azy—ax=—-4—-5y = z(y—1) =
x

4 4 .
_5y +1 . Since xz = f*l(y) we find that ffl(y) _ _521 +1 or equivalently fﬁl(CL‘) _ _5:C +1 ‘
Y- Yy — T —

Domain of f and range of f~!: (—oo, —5) U (—5,00). Range of f and domain of f=1: (—o00,1) U (1,00).
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9. -2 -2 0 —-4|2 — sotheresultis: x*+az3+2r -1+ ——.
T 1 0 2 —1|3 2
10a. f;f’g =41, £3, £1, £5, £3,+£3, £3, +2
3] 8 —14 —29 —4| 3 1] 8 10 1]-1
10b. 24 30 3|-3 and -8 -2 1 show that 3 and —1 are zeros for the function
8 10 I -1] 0 8 2 —-1] 0
f, and we obtain the factorization f(z) = (x — 3)(z + 1)(822 + 2z — 1) from the bottom row of numbers in the second
synthetic division. Now f(z) = 0 implies (by the Zero Factor Principle from way back) that t —3=0orz+1=0 or
82% 4 22 — 1 = 0. The last equation yields two new zeros: 1 and —3. So the zeros of f are: 3, —1, 2, —1.

10c. From part (b) it’s easy to see that f(z) = (x — 3)(z + 1)(4z — 1)(2z + 1).

11. We must have f(z) = c(z+2)(x —1)(x —4) by the Factor Theorem, where ¢ will be an appropriate constant that
will give f(2) = 16. But f(2) = 16 gives us ¢(2+2)(2—1)(2—4) = 16, or ¢ = —2. Hence f(z) = —2(x+2)(xz—1)(z—4).

12. To have real coefficients the Conjugate Zeros Theorem implies that 2 — ¢ must also be a zero. Then, by the
Factor Theorem, we obtain f(z) = (z—3)[z — (2+1)][zr — (2—14)] = (v — 3)(2® — 42 +5), or f(z) = 23— T2? + 17z —15.



