Marh 124 Sec |6 EXAM 3 SOLUTIONS FALL 07

I. (3+2=5pts) Suppose F(x) = _[1.'32”2::.-’: when X 2 0 . Does the value of F increase or
]

decrease as x increases? F lacreases

a. Find F’(x) e2
Us ingy e FTC} F'(x)= X’ 2

b. Find F(0)

Flo)= [ £27 % =0

2. (4+4+6+6 pts) Find the derivatives of the following functions. DO NOT SIMPLIFY
YOUR ANSWER.

a. f(x)=2x"-1.25"
£'(x) = 6x* — 125 dn(1.25)

z

b, k(f)=3e" " -11 w=t -4 Flw)=3e" -
w/=12+% £l = 3l ate)

k'(t): jl'(uyv\/ = BQtL'L'. 2%

c. h(x)=4In(x*-5x+1) W= %3-5x+] j(M)s & fn o0
w = 3x¥-95 J['(M)——L[ L
W) = 4 ——— (3x%-5 "
3= X>-5x+ | ( )
7
d. P(w)=20V2w" +5 U= 2wt +5 F)=120-u " |
3 —
vj\.\=?,‘I\N-I'O %:20 -:_,‘M
AP — iﬁ' J_\A: | M 23 3
o= T Wy () e



3. (13 pts.) Please find the equation of the line that is tangent to the graph of

f{x}=2x+1 when x = 4.
x
point of tangency: (4, £() = (¢, 175)
FI0O = L+ 3 (o x7?

Slope =m= £'(4) = 243-(-1): 7o = 1.81L5
equation of rangert v y— = | §115 (x— &)

4. (5+5pts)Consider the two functions 2x*and 4x graphed below.

L

ke

a. Find the intersection point of these two functions when x > 0. (ic. Find ¢ above.)
2y = 4x
L - Ux =0

9 % (X_’L\ =0 ~——5 x=0 or x=L
c=2

b. Write a single integral for the shaded area and estimate it correctly to 2 decimal
places.

€L
J (4x) — (2x) dx = 2.6¢67



5. (3+3+3+3pts) Consider the graph below of f'(x)( The graph is NOT the graph of f{x).)

Fill in the following table for the values of f{x) (NOT f’(x)).

X f(x)
o
0
4 8
’ 24
14
Similecly {O“Jc'(x)dxs £(4) — £(o) f’f'(x)gx;jc(y)«f(«) £6)
8§ =fw-o0 6 - fO- 8 24
g =) 4 = (0

3 [
. (5+5pts)Suppose f{x) is a function such that [ f(x)dx =325 also that [ £(x)dr =1
1

0

i

f
Let g(x) be a function such that Jg{x}dx =1.4 and Ig{x}dx =2.2. Find the following

0 3

integrals. (Note the limits of integration.)

: ( 6
IO e = T[,( e+ G- Jg(x)Jx - L) r4(20)= 83
3 3

a. 5 2

i Mo,

6

6 3
b. I3g{x}dx = 3'( (3()0 x + ‘[j(x)olx> =314 +35 Ll =108

0 3



7. [2+3+3+5=15pts] The graph below shows R(t), the rate at which a tree grows in inches per
year, where ¢ is given in years since 1992,

inches per vear
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a. Write the definite integral that represents the total change in height for the tree between
the years 1994 and;\[,}g&. Indicate what the units for the definite integral are.

8
AN\jlﬂ’f = J; R(t)dt units s inches

b. Using a Right-Hand Sum with exactly three subintervals, estimate the definite integral
you wrote in part a.

RHS= 214 + 2-1Z2 +2- 105 = 73

¢. Carefully shade in the region whose area is given by the right-hand sum,
See, the 3(‘0{)1« zbove

d. Ifthe tree’s height was 42 inches in the year 1994, use your estimate in part b to find the
tree’s total height in the year 2000.

inthal haight (a 1990)  vas 41 induo
Chang, in boight = [V geyit a2 73
1
fral Maight (n 200) = 4L+ 73 = IS inches



. (10+5=15pts)Samantha has a small business that makes the most huggable teddy bears

on the market. The total cost to produce q Super — Soft" Teddy Bears is given by C(q).

Fixed Costs are $3,000 and C'(g) is given by the table below.

q C(q) ()
0 21
5 23
10 26
5 31
20 36
25 43
30 51

;2rk
1N

a. Estimate the total cost to produce 20 Super — Soft” teddy

bears,

190
nedd  C(10) = C(O)—Pfo C‘(‘i)""’l

~2 1000 +

—_—

505+ 550 __
L

[HS= S L1+5-13+ §-16+ 531
LHS = 5.13+ 526 +5 .31+ 53 = 580

nouded b. Estimate the cost of producing 10 more bears.

tn
ar ©
P\o

CHS
RHS

§3542.50

= 50%

20
C@E)-c(w= | C'(q)dq
’LO
?311%&20 = § ¢31.50

(f

It

5-36 + 543 = 375
5. 43+ 5.5 =47



