MATH 114 Exam #3B Solutions
Given on November 6, 2007

1. For the functions f(x) =3z — 5 and g(z) = 2 + 2, find
(a) (f+9)(2)
(f+9)2)=f(2)+G2)=[3(2) = 5] +[(2)* +2] =6 -5+4+2=7

(f9)(z) = f(x) x g(x) = (3x — 5)(x* + 2) = 32° + 62 — 52° — 10

(fog)1) = flg()] == fI(1)* +2] = f(3) =3(3) -5 =4

(90 )(z) = glf()]
= g[3z - 5]
= (3z—5)2+2
= (3z)* —2(37)(5) + 5% +2
= 922 —30x+25+2
922 — 30z + 27

2. z varies directly with the square of z and inversely with y. If 2 = 12 when z = 2 and y = 1,
find z when x =1 and y = 2.

z varies directly with the square of x and inversely with y.

z = k z° /Y
ka?
z=—
)
Then if z =12 when x =2 and y = 1,
2
12 = k)
1
12 = 4k
12 4k
4 4
k = 3
322
z — -
Y
So for z =1 and y = 2,
3(1)2 3
z = = —
2 2

3. Simplify the following expressions. Assume all bases represent positive numbers.
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\/2725y3 = \3/33 (22)° 3 = \3/(3x2y)3 = 3%y

\/12x3y4 = \/4x2y4 3z = 22y°V3x

\732x5y10 = \716x4y8 \729@2 = 2zy> /222

4. Multiply and simplify. Assume x > 0.

3032222 + 2) =

(31:3/2) (21:1/2) + (3x3/2> (x)
62" 4 3zt

622 + 3x27t3

62 + 32°/°



(b) (/% =5

(31/3 —5)? = (81/3)2 -2 (31/3) (5) + 5

— s3%2_ 1053 + 25
= %% 1053+ 25

(c) V5(V10 —5v2)
V5(V10 —5v2) = V10v5 — 5v2v/5
= V50 —-5V10
= V25v2 - 5V10
= 5V2—-5V10

(d) 3v2-5)(2v2+3)
(3vV2-5)(2vV2+3) = (3V2)(2v2) + 3(3v2) — 5(2v2) — 5(3)
= 6(V2)2+9vV2—-10v2 - 15
= 6(2) —Vv2-15
= —v2-3
(e) (2v2z —/3)(2v2x + /3)

Use the difference of squares formula (a — b)(a + b) = a® — b?

(2v2r —V3)(2V2r +v3) = (2v2r) - (V3)’

= 4(2z) -3
8&r—3
o 2437 — 1625/4
5. Divide 15/
2432 — 1625/4 24232 1625/4
4374 T 4gBh T 43

24 232 16 o4

3 3 5 3
= Br2z i —4ri i
6 3
= 6p1 1 — 42%*
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2z 2z Vo —2
Jit2  Va+2  Jz-2
_ 2x/r —22(2)
(Va2
2x\/x — 4w
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NEEN
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2
(Vo) +2va 5 + (V)
2 2
(vVa) = (v3)
T+ 2y +y
r—y
In the numerator, we have made use of the formula (a + 0)? = a® + 2ab + b®. In the
denominator, we use the formula (a — b)(a + b) = a® — b*.

7. Simplify and combine like terms.

30 /ATy — 2593357y
35’3\3/@—29\3/% = 31:\?/;\3/@—23/5/@\?/4@
= 3953/\3/‘@— 2y(2:z:)\3/@
= 3$y\3/4@_ 4353/@

= —xy\Jdxy
8. Solve the equations.
(a) Vz+3—-5=2

vr+3—-5 = 2

vVer+3—-54+5 = 245

ve+3 =7

(Vat3) = 7

r+3 = 49

r+3—-3 = 49-3
r = 46



You should check this in the original equation to insure that it works.

(b) V3x-2=4
V3r—2 = 4
(V3z—2)" = 4
3r—2 = 64
3r—24+2 = 6442
3r = 66
3z 66
3 3
r = 22

Again, check this in the original equation

(¢) V2r+14—2=3

V2r+ 14—z
V2r+ 14—z +a
V2z + 14
(Vzr + 1)
20+ 14

2 + 14

20 +14 -2z — 14
v? +4r —5

(x 4+ 5)(x —1)
r+5=0
r+5—-5=0-5
T =5

Extraneous

to insure that it works.

3

= 3+

= 3+

= (z+3)?

= 2 +2(3)(x) +3?

= 22 +62+9

= 2 +62+9—2z— 14
0
0

or t—1=0
r—1+1=0+1

x=1

x = 1 satisfies the original equation, but z = —5 does not.



d) Ve+25=vz—2+3
vVr+25 = Vr—2+4+3
(Ve+2) = (Va—2+3)
(Vo= 2)2 +2vr —2(3) + 32

Here we have used the formula (a 4+ b)* = a? + 2ab + b* on the right side. Note that we
2
cannot just square the two terms, i.e. (x/w — 2) + 32. Continuing,

T+ 25

r+20 = x—24+6Vx—2+9

T+25 = x4+T7+6Vr—2
r+25—2-7 = a4+T—2—T+6Vx—2
18 = 6vVz—2
18 6V —2

6 6
r—2 = 3
(Ve—2)" =
r—2 =9

r—242 = 942
r = 11

Again, check this in the original equation to insure that it works.



