Math 102 ¢ 50-pt-quiz # 3 < April 6, 2006 ¥ SOLUTIONS Note there are two versions!!!

6) 1. Below is a sketch of the graph of the functiong: y =g(x) .
On the same coordinate system, graph the function F given by F(x) = —-2g(x+3) — 1 .

Given y = g(x)

y = g(x+3) is shifted 3 units left (of y = g(x) )

A1\ A
/4 \\\/l/\x \ y = 2g(x+3) is stretched vertically (by factor 2)
y \A/K y =-2g(x+3) is
NP 7,4
/TN V y =—2g(x+3) — 1 is shifted 1 unit down
/ /
(10) 2. Use the process of completing the square to analyze the function given by f(x) = —2x* —8x + 1.

Use that work to identify any extreme values this function may have.

(note: f(x) =a(x-h)*+k)

Sketch the graph of the function, marking any extreme points, and all intercepts.

f(x) = —2x° — 8x +1

f(x) = —2x° — 8x +1

f(x) = —2(xX + 4x ) + 1

f(x) = —2(X + 4x +4 ) +1+8
f(x) = —2(x + 2)? + 9

y = (x +2)? is parabola shifted 2 units left
=-2 (x + 2) > opens down, stretch factor 2

y=-2 (x + 2) * + 9 is shifted up 9 units
Vertex (—2,9). Intercepts: (0,1) (-2 £ 3/ 2, 0)

(10) 3. Given function F hasthe graph y =F(x) illustrated below,

(-2,

9)
/M
[113

[\

-241.5]/ 6 —A+1.p

a. find the average rate of change of F on the interval [ -3, 1].
b. On what interval(s) does F appear to be increasing?

a. This is merely the slope
of the line segment
connecting (-3,-5) & (1,0)...

(see the graph).
_ Yo=Yy _ 0--5 _ 5
Slope = X,—X;,  1--3 4

b. The graph is rising for x in [3,5]



6) 1. Below is a sketch of the graph of the functiong: y =g(x) .

On the same coordinate system, graph the function F given by F(x) =—-2g(x-3) — 1 .

Giveny = g(x)
\ 7_ [ y = g(x=3) is shifted 3 units right ( of y = g(x) )
2 INA 1 \|  y=2g(x+3)is stretched vertically (by factor 2)
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(10) 2. Use the process of completing the square to analyze the function given by f(x) = —2x* —8x + 1.
Use that work to identify any extreme values this function may have. (note: f(x) =a(x-h)*+k)

Sketch the graph of the function, marking any extreme points, and all intercepts.

f(x) = —2x* — 8x +1

f(x) = —2x* — 8x +1

f(x) = —2(xX + 4x ) + 1

f(x) = —2(X + 4x +4 ) +1+8
fix) = —2(x + 2) + 9

y = (x +2)? is parabola shifted 2 units left
y=-2 (x + 2) 2 opens down, stretch factor 2

y=-2 (x + 2) 2 + 9 is shifted up 9 units
Vertex (—2,9). Intercepts: (0,1) (<2 £ 3/1 2, 0)

(10) 3. Given function F hasthe graph y =F(x) illustrated below,
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a. find the average rate of change of F on the interval [-7, -3].
b. On what interval(s) does F appear to be increasing?

a. This is merely the slope
of the line segment connecting
(-7,0) [oris it (-7,-1)?] & (-3,-5)...

(see the graph).
_ Y-y, _ 5--1 _4
Slope = 3 —x, = 3-7 "2

b. The graph is rising for x in |3,9]



Math 102 ¢ 50-pt-quiz#3 ¥ NAME:

(8)4. a. Find f-g(x) giveng(x) = 2x+ 4 andf(x) = \ X
b. What is the domain of fog ?

a. fog(x) = fg) =g = 2x +4

b. For 2x + 4 tobereal, 2x+4 must be non-negative.

2x+4 > 0
2x > —4
X > =2 so the domain of fog is [-2, «)
®) 5. Given f(x) = 2 find ' (x)
| 3x—-1 '
Method two: Method one (which we can use here
2 Because x appears once in f(x):
Y T ar—7 -
3x -1 F does this: Multiply by 3
y(3x-1) = 2 Subtract 1
_ Take reciprocal
dyx -y = 2 Multiply by 2
3yx = 2+y So f 7' must: Divide by 2
B 24y Noting that x = - (y) Take reciprocal
X = 3y and exchanging Add 1
the y-variable for x Divide by 3.
' (x) = 2 + X So: f'(x) = (x/2) "+ 1
3x 3
_ 2+Xx
3X
®) 6. Find and SIMPLIFY the difference quotient, f(x+h)-f(x)
forf(x)= X +4 h
f(x+h) — f(x) _ (x+h)? +4 — (x*+4)
h h
_ (X +2xh+h? +4 - (X*+4)
h
X%+ 2xh + h? +/4/— p(&/r{
h
_ 2xh + h?
h

2x + h



(8) 4.

@8) 5.

@) 6.

Math 102 ¢ 50-pt-quiz#3 ¥ NAME:

a. Find fog(x) given g(x)=1-x andf(x) = X
b. What is the domain of fog ?

a. feg(x) = flgx) =gk = 11 —x

b. For /1 — x tobereal, 1—x mustbe non-negative.
1-x >0
1 > x

...s0 the domain of fog is (-, 1]

. o 2x » _ 2
Given f(x) = R find f~' (x). f(x)= % + =3
Method two: Method one (requires extra work to get
ox x to appear once in f(x):
Y = 3x =7 f does this:  Multiply by 9
_ Subtract 3
y(@x—1) = 2x Take reciprocal
yx —y = 2x Multiply by 2, add %5
Jyx —2x =y So f 7" must: Subtract 25 & divide by 2
_ y ...Noting that x =f~" (y) Take reciprocal
X7 3y=2 and restatin Add 3
y . 9 Divide by 9.
i) = X So: f'(x) = (x—36/2)7"+3
FR= x5 9 4
- O9x-6
Find and SIMPLIFY the difference quotient, g(x+h)-g(x)
for g(x) = X + 4x h
f(x+h) — f(x) _ (x+h)? +4(x+h) — (x* + 4x)
h h

¢ + 2xh+h? + 4x+4h — (¢ +4x)
h

2xh + h?> + 4h
h

2xh + h? +4h
h

2x+h +4



