Math 141 Name: SOLUTIONS

Exam 2

1. [15 points (5 pts each)] Evaluate each of the following derivatives.

(a) Find AT y=tan~!(e").
dx

O
e’X

| -
du _ (eX) = 2
o = ey e

sin(x)
f6) = [sin(o&)—]‘uz
fiixy= ~ E‘LIS'“(”"“)‘_Y?’ cos(x?) Ixt
|_//Br’x?'cos(’x )
- )—“i J sind(x*)

(c) Find g’(x) if g(x) = x*In(1+x%).

2x n(1+x3) + XT3 %3 (
— x




2. [13 points] The graph of a function f(x) is shown below.

(a) [5 pts] List the values of x at which f(x) is not continuous.

/X:,S/ ’X‘:?‘} al/lcp ’X—“—Cf

(b) [4 pts] What is lin71_ f(x)?

(c) [4 pts] What is lin31 f'(x)? (The left-hand limit of the derivative.)
X—3"

o)



3. [4 points] Suppose that f(x) is an exponential function. Given that £(0) = 50 and f'(0) = 20, find a

formula for f(x).
flx) = 50e**
Pirsy = sok ek

Lrioy = SOk [i_(fx):/SOeTMJ
20 =

50k
k = 0OM

4. [5 points] Suppose that
Sy 44y =2

d
Find a formula for & in terms of x and y.

x 3x? +356’%+'—lj‘210

(3gz+%0‘é = =3

&j | 39(2‘
Ax ’3,3"-+

5. [5 points] Suppose that f'(x) = 2x> —3x? + 6x and f(1) = 2. What is f(x)?
L) = 'l?_v(q - x?+ 3xT+C
- S
—_ + -~ =2
£ N = 2 13+ > tC




clouds

6. [14 points] One morning at exactly 10:00 AM, the
shadow of an 80-foot-tall building is 60 feet long. Be-
cause the sun is rising, the shadow is slowly becoming
shorter over time. birds

(a) [4 points] Find a formula for the length x of the

shadow as a function of the angle 6 shown in the 9

picture to the right. 80 feet

x
‘l—OV\ @ B 80 shadow

building

L/)(: RO tan 9)

do

d
(b) [4 points] Take the derivative of your formula to find an equation for d—); in terms of 0 and I

X = 30wl®

(c) [6 points] Because the sun is rising, the angle 6 is decreasing at a rate of 0.25 degrees/minute. How

quickly is the length of the shadow decreasing at 10:00 AM?

%% - ‘-O.’)-Scym]ﬂ = —-OOO'—B(: rad/m;n

At 10700 AM
X =60,
so tan 6=0.75 = —-0.545

S = a j
O O= 0.6435 rfad ]ro c4yT {.‘J,/mm

d'x = RO Sec* (0-6435) (—0.00 H3()




7. [15 points] A 12-0z can of soda is put into a refrigerator to cool. Its temperature in Fahrenheit after

¢ minutes is given by the following formula:
T =38+ 36¢ 0¥

(a) [3 points] What is the initial temperature of the soda?

When t=0, T=738+3( = ‘7L{0F¥

(b) [4 points] How quickly is the temperature of the soda initially decreasing?

-0.021

Oﬂ: = (-0.02) 36e
dt 0:32°F
Plug in al _ (-oo0) (%) ! £

lz:-.-..o . A‘t -

3

(c) [4 points] When will the temperature of the soda reach 45° Fahrenheit?

28+ 360 %" = U5 ~0.02t = In(o. 19uY)

367 2 7 1= 81.8% m\r\_‘
o %% = 0.1944

|

1

(d) [4 points] What is the temperature inside the refrigerator?

The Tem’l)e»(mlufe ot +he Soda approaclus
the 1e\mperaiufe of +he fle?S-QYaJ:o( as 100,

\i -0.02t _ 6
)C:“w 38+ et = !38 F!




8. [15 points] The graph of a function f(x) is shown below.
at
3t
2
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0
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(a) [5 pts] On what interval(s) is f’(x) positive? Explain.

Lt's PosH‘we Cor 220% <6 and €<¢x <o,

Cince +\We ‘FUnc‘}ion g ;“Cf€'053nj on These 'm'krval&

(b) [5 pts] On what interval(s) is f”(x) positive? Explain.
T1t's Pos]%ve for O¢Xx <5 and F¢ X <q/

Since the foncton s (oncave VP On Yhese
nrervals,

(c) [5 pts] Which of the following is greatest: " (2), f”(4), f"(6), or f”(8)? Explain.

Ttls £78).

T+ can't be £'(6), since £'(6) 15 negadtive,

{1cg) s Gueater than, £'2) and 1),
Since the Slope ¥ chang’\nj move quickly «t x= &



9. [14 points] A closed box is to be made from a large (120 cm x 75 cm) sheet of cardboard by cutting

out two squares and two rectangles, and then bending the sides and top into position:

120 cm o

wo g/

] e

(a) [4 pts] Find a formula for the volume of the resulting box as a function of the length x.

60 cm

x| ] \/ = X (60-x)(75-2%)

-

35-2%
60 - X

(b) [10 pts] Take the derivative of your formula from part (a), and use the result to find the value of x
that maximizes the volume of the box. (You must show your work to receive full credit.)

4

V= YSOOX — 195 x>+ 2x> N

dv 2
Y - 4500 — 3Gqo X + 6%
dx = ) 2

T _ 0o = O
6« =390 + 15 o 'S s
x* — 65x + #50 =0
(x~-15)(x~-50)=0
X =15 of x=50 So the box IS

e

tX:L\ScunJ

IS e X HS5cwr xS cpn




