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1. Fill in the values in the table for di(s f(x)),
A

% /() glw), and < (3gl)- /().

dx
x| ) £ g g0 Lar) L 0swel) L el /)
3| 2 |4 3 | —6 ~ | J |
1|2 -1 | 1] o] =23 — 2 |
4 2 | 3 1 A [S |
D(x™%)
0 dx* 1
3. Find (a) D(x” ) (b) Ix (c) D(F ) (d) D(x™)

(3a) D(x%) = 9«8

@) L () = (B) x5 = (2) x5

3) D () =D(x™) = —4x+"1 = —4x~5

(B3d) D(x™) = rx™ 1

In problems 4 — 8, (a) calculate f'(1) and (b) determine when f'(x)= 0.

5. f(x)= 5:-;2 ~40x +73

(5a)
f'(x) = 10x — 40

= f'(1) = (10)(1) — 40 =-30

(5b)
10x—40=0
= 10x =40
40
>x=—
10
>x=4

7. f(x)= x> +3x%>+3x — 1

(7a) f'(x) =3x%+6x+3

= f'(1) =301 +6(1)+3 =12
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(7Tb) 3x2+6x+3=0

=>x24+2x+1=0

>x+12%2=0
ax=-—1

9. Where do f(x) = x>~ 10x + 3 and g(x) = x> — 12x have horizontal tangent lines ?
In each case, set the first derivative equal to O and solve for x.
flx)=x?2—-10x+3 = f'(x) =2x — 10
2x—10=0=2x=10=>x=5

Thus, the graph of y = f(x) has a horizontal tangent line at x = 5.

glx) =x%—12x = g'(x) = 3x% — 12

3x2-12=0=>x2-4=0=>x* =4=>x=42
Thus, the graph of y = g(x) has a horizontal tangent line at x = 2.
11. It costs C(x)= \E dollars to produce x golf balls. What is the marginal production cost to

make a golf ball? What is the marginal production cost when x =257 when x=100? (Include
units.)

The marginal production cost is the first derivative of the cost.

Cl) =y =

={ ‘(x}:la'j 'zlx = ]I_
2 2\-".\’

(25) = 1 1 1

2925 (x5 10
Therefore the marginal production cost to make a golf ball when
producing 25 golf balls is 10 cents.

1 1 1

C00) = = =
(100 2100 (D0 20

Therefore the marginal production cost to make a golf ball when
producing 25 golf balls is 5 cents.

12. An arrow shot straight up from ground level with an initial velocity of 128 feet per second will

be at height h(x) = —16x> + 128x feet at x seconds.

(a) Determine the velocity of the arrow when x =0, 1 and 2
seconds. h(x)= -16x> + 128x
(b) What is the velocity of the arrow, v(x), at any time Xx?
(c) At what time x will the velocity of the arrow be 0?
(d) What is the greatest height the arrow reaches?

eight (feet)
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12. An arrow shot straight up from ground level with an initial velocity of 128 feet per second will

be at height h(x) = —16x> + 128x feet at x seconds.

(a) Determine the velocity of the arrow when x =0, 1 and 2

seconds. h(x)= -16x> + 128x

(b) What is the velocity of the arrow, v(x), at any time x?

(c) At what time x will the velocity of the arrow be 0?

(d) What is the greatest height the arrow reaches?

(e) How long will the arrow be aloft?

(f) Use the answer for the velocity in part (b) to determine the
acceleration, a(x) = v '(x), at any time X. time (seconds)

height (feet)

(12a) velocity = h'(x) = —32x + 128

e — _128ft
h'(0) = —32(0) + 128 = e

h(1) = —32(1) + 128 = 2¢/¢

sec

'9) = — _ sast
h'(2) = 32(2)+128—Sec

(12b) , ft
v(x) = h'(x) = (—32x + 128) s

(12¢) v(x)=0=>—32x+128=0=>32x=128=>x=%=4

Therefore, the velocity will be 0 when x = 4sec.

(12d) The height will be maximum when the velocity = 0.
The maximum height = h(4) = —16(4%) + 128(4) = —256 + 512 = 256t

(12e) The arrow will be aloft between the two times that the height = 0.

h(x)=0
= —16(x?) +128(x) =0
>x2-8x=0
=2x(x—8)=0
~x=0andx =8

The arrow will be aloft for 8 seconds.

ion = v'(x) =L (— = _3p St
(12f) acceleration = v'(x) = dx( 32x +128) = =32 s

* *% *% *% *% *% *% *% *% *% *% *% *% *% *% *k%k *% *k%k *% *
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