QUESTION 1 (10 pts)
If a spherical snowball melts so that its surface area decreases at a rate of 1cm?/min, find,
using Calculus, the rate at which the diameter decreases when the diameter is 10 cm.

Note: The surface area of a sphere is A = 4mr?. '
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(QUESTION 2

(10 pts)
Let f(x) = v4 + .
(a) (5 points) Find the linearization of the function f at the point a = 0.

/J(‘/)L\: &-—\——— = t%‘[“\: :&‘

>

So,

Lo = - [c-0y + 2o
= liy= 2=+ 2

(b) (5 points) Using the linearization, estimate the value of v/4.1. Explain clearly how you
obtained your answer and leave it in decimal form.
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— Ng., = 2.025
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QUESTION 3 (22 pts)
3z2 -3

2 +3

Let f(x) =

(a) (4 points) Using Calculus, find the vertical asymptotes (if any) and horizontal asymp-
totes (if any) of the function f(z).

7(1—|-3 > O ﬁo,- All 7(/ %9 N9 ver+ical abij‘\"o{—es +_|,\’—j\_

0
\9\’ a
- 3x*-3  {im (3= —3)';1 lw 3- 3 3 ZJ(\)OF
l T T 4o~ L T = = = =
N0 3 X (X THYy L, T ‘+%‘\> |

daMe \/J\ﬂ@n X = -0, 4o 0’\\3 L‘S";lon’f‘ﬂ\ ‘\bn""\ajroTe n

=53] +le¥

. . . . / o 24x . o . .
- 2 2
(b) (4 points) The first derivative of f is f'(x) = 2155z Find the critical numbers (if any)
and the open interval(s) of increase and decrease.
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...Question 3 continued...
—72(x2-1)

(c) (6 points) The second derivative of f is f”(z) 2139 - Find the z-coordinate of the
inflection points (if any) and the open interval(s) of concavity.

7 3
(x™43) >0 Cor all x4 qrore gt
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/
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s
(d) (4 points) Using one of the derivative tests, find the local maximum(s) and/or local min-
imum(s) of the function.
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...Question 3 continued...

(e) (4 points) Sketch the graph of the function f in the axes below. Note that the y-intercept
is —1 and the x-intercepts are x = —1 and z = 1.
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(QUESTION 4 (10 pts)

Compute the following limits. If the limit does not exist, write explicitly DNE. Make sure to
write all the details of your calculations.
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(QUESTION 5 (15 pts)
A box with an open top is to be constructed from a square piece of cardboard of side length
3ft by cutting out a square from each of the four corners and bending up the sides. Using
calculus, find the largest volume that such a box can have. Make sure to justify clearly your

answer.

V= Lw £ 1ot (volume Formela)
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QUESTION 6 (15 pts)

Find the most general antiderivative of the following functions.

(a) (5 points) f(z) = 4/ — 6% + 3.

[ g0 da = (4o -2t +3] o
= Lf'f _;Ly"‘{l-' észcﬁx + 3‘1 I-G{)x} ""?'t

s 4_1‘/,';_# . 12.14 5 B } ead, term |-’”F£

- "

J.+; 2+t

"
E_/_::c + 3 x -i—CJ&’ | pt (&MQ_QW* )
3

(b) (5 points) f(z) = cos(z) + 2sec?(z).

’s j-JC(x) Jz 2= 5605(1) + 2 Sec*(x) d
= j Cos () dz + ZSSeclcx) da } 2 PJ,S
I Sin(2) +2 tan (D + c:J &7 pt Correek expression
T T T gl e A e

IIJL’ [Ft ‘Pt

TR
b s 4 o

(¢) (5 points) f(z) = xvx +

&£

= xJT+ 2+ 31 pk fnodgelvae Simplificalon

"‘ff(’o g :J'[xﬁ_" +2 +Dd
:j agh & o f fx Adx 'i’ff GFI} | poink %‘Lef’a’faﬁa'“

:fx%‘d’( + ot Epe

- o Y2t 3 %
= 913 ¥ 5+ 22 HC -J;-:L ~ri11+1+c
<ok T % A
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(QUESTION 7 (8 pts)
The graph of the function f(z) =

Y

A

is given below.
14+

3

2.5

1.5

17/ 7 \
N2 A, -
/ (////

0.5 1 1.5 2 2.5 2

N

\

(
\

(a) (4 points) Estimate the area under the curve from a = 0 to b = 2 using two rectangles
and right endpoints.

N= 2 = Aﬂa;\\/ e 1. &+ 1\ )\

N>x= 3d&~p _
= = | = 2.8 of Tg

(b) (2 points) Draw the two rectangles from part (a) on the above picture of the graph of
f().

(c) (2 points) Is your answer over or under approximating the actual value of the area under
the curve?

Lndev
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(QUESTION 8 (10 pts)
Below is the recordings of the speed of a Kangoroo in Australia.

(a) (5 points) Using only the recordings at every 10 seconds, estimate the distance travelled
after 40 seconds.

Time (s) |0
Speed (ft/s) | 6

5 |
323475 ]1]4

fD?S%Ou{\(Q = |0 -2 + lb"f + J5 -8+t |0’L(
= 20446430+ YD = \SbLé\_
L

—

'Dis\cw\a ~ O 10 + 2 (04 H-(o+ §-\0O

\f

do * o+ SO

= 1\ O ‘{LM/J[

(b) (5 points) Does your estimate get better if you use instead the recordings at every 5
seconds?

\/eg \:{CW \/DLL 1N YeOSe *\u,

,Py—e o .
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