1. Calculate the following limits. Do not use L’Hospital’s rule. If the limit is infinite, specify
whether it is oo or —o0.
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2. Consider the function f defined by

—x ifr<—1
_ ) sin(32) f-1<z<1
F@) =9 4 if 7 =1

2—x ifx>1

(a) (2pts) Sketch the graph of f.

0.5pt for each of the
four sections of
the graph

(b) (1pt) Find the values a such that lim f(z) does not exist. No justification needed.

r—a

0=-1 > | pt

(¢) (1pt) Find the values a such that f(z) is discontinuous at x = a. No justification needed.
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3. Consider the function f(x) = ﬁ

(a) (4pts) Using the definition of the derivative as a limit, compute f/(x).
(Warning: you will not get credit if you use the rules of differentiation.)
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(b) (2pts) What is the domain of f’?
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(c) (2pts) Find the equation of the tangent line to the curve y = f(x) at the point (4,1/2).
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(d) (5pts) y = fo sintdt




5. (5pts) Find the slope of the tangent line to the graph of 23 — 322y + 2zy? = 0 at the point
(1,1).
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6. Consider the equation 2z — 1 = sin z.

LTPT

g LN RS R
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+Q P‘ts*

(a) (4pts) Explain why the equation has a solution in the interval [0, 7/ 2]. You may use the
Intermediate Value Theorem.

F(x)= ax ~1-3in0x)

o)= -1 €0 !Eg
P()=7-2 >0 ;{_'f |
'p (X) is confinyovs :ﬂl pT
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Ly UsioS IVT
L, f00) cannct jump over O
Ls rlmwing a Con‘\'inuws wrve usins the aLow. +4 wonis

Dop T be picky on words

(b) (4pts) Explain why the equation cannot have more than one solution in the interval
[0,7/2]. You may use Rolle’s Theorem or the Mean Value Theorem.
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7. (8pts) A spherical snowball melts so that its surface area decreases at a rate of 1cm? per
minute. Find the rate at which the diameter decreases when the radius is 5cm.

(Recall that the surface area of a sphere of radius r is 4772.)

A:Vfﬂ\/% Ljf%>



8. (10pts) A box with a square base and open top must have a volume of 32cm®. Find the

dimensions of the box that minimize the amount of material used.
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9. Let f(z) = 1 2 2
2 _1 Then fi(z) = _T.r_z and f"(z) = —6::—1_—25 (you may take those
formulas for granted). (e®=1) (@ =1)

(a) (2pts) Find the domain of f.

(o0, -1) U (-1, 1) U (), )

' i_ﬁfifd pef discoéhnuijfi

(b) (2pts) Find the intercepts with the z and y-axes, if there are any.

X=0 ~—» -P(())-‘-" -',

Y=o -= 'P(i‘w) A (oPTiom\)

(c) (2pts) Find the vertical asymptotes of f, if there are any.

X=I

X -] _i_flnf per asjmﬁot

(d) (2pts) Find the horizontal asymptotes of f, if there are any.

lim (PM) =0 1 medhod

X100

‘j=0 5 })oinj'i resolt

m————

10 Problem continues on the next page...



e) (4 3 .
% fng ts) Find the intervals on which f is increasing and the intervals on which f is decreas-

B Coal poinfs  X=-1,0,1
It mehod\  (Tabke, efc)

iﬁ’f Increasingz (-oo)-\)U("lxo)

De,cxcasin%: (0, 1) U ('\ 00)

(f) (4pts) Find the local minimum values and the local maximum values, if there are any.

Moy Inmum : X=0 L(0)=-1

Mminimom : None < (OP_)[‘.M‘)

11 Problem continues on the next page...
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b2

os

1

I

®) ((i4pts) Find the intervals on which f is concave up, and the intervals on which f is concave
own.

COncqve, up - (-oo)-l) 00 0’)

COﬂC&VL down: (-I‘ |)

\J“ "Q’( m‘*m ;P Caleolations are wiong

(h) (2pts) Identify all inflection points, if there are any-

Nene
(i) (2pts) Sketch the graph of f.
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10. Evaluate the following integrals.

ST
(a) (5pts)/ rsin (2°) dx
OU:XL (\) u"\ﬂ_v\ X = © 0 Z o (

au ™ \
lg cin v dO -\ _wsul :~<k+l) =
2 o
L/, C‘) (l\

(c) (5pts) /02|x—1|dx
| 2
- j_u_qfij (<—)dx (2D
¢

\

v x " < )
= [—75, +7<} B LZ ; 1 \

1
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11. (8pts) A particle moves in a straight line and has acceleration given by a(t) = 6t + 4. Its
initial velocity is v(0) = —6cm /s and its initial position is 9cm in the positive direction from
the origin. Find the position of the particle after 2 seconds.

Staling the problem  (optional)
alt)= ¢t+4  v(0)=-¢ X(0)=9 X(2)=7

ancling the veloci'llj OVexr T:‘me
V(‘,‘): ja(f)d"‘ -]-\/o re,cft(m Q':%%

= 34t ey, infegecon

V()= -6=v, V.

V()= 344t - ¢
Finding  the position over time
X(1)= [vpdt + x. redden V=gt
= 2421301 + % infegraiton

%X@Fq=xo

Xo
x(H)= 421~ ¢t +9
Eva[ua]ling the answer
)((Q): 13 cm Fol answer

. O;dw Moy vary
— UniTs maj ba &roﬂnuk
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12. Consider the parabola y = 22 — 1 between = = 1 and z = 4, pictured below.
15

101

(a) (6pts) Estimate the area under the parabola and above the z-axis between z = 1 and
x = 4 with a Riemann sum, using three subintervals of equal width and right endpoints.

sx= - —b W Sww
' - 4 '.-\'w bt Wt crose

-1 Q: tha AX

I S N 1 o sl o

el LR P

—

Z,- ax- 301 + ox-£® + ax fu

(b) (2pts) Sketch the rectangles that you used in part (a) on the provided graph. ol o mame
4
(¢) (2pts) Is your answer in (a) larger or smaller than the true area / (% —1) dz? Explain.
1
Lara“
fv=2x50 Qr xvo ¥ f u ""‘""‘g " C"":(

A r\b/\M «J‘o AW"X\M*W mc.rauo“ -?xw!-u- \\td&s

crn  Dyev—echmal e -

-2 e,; “swaller 7
-\ extlmunm does’t munhon %(x) “""'0'4"91 owla J\,-hf..ﬁ LB
Shdthed revhr&-cﬁ


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach


Julian Hach



13. Consider the region R in the first quadrant bounded by the curves y = z* and y = 3z — 222,
pictured below. The two curves intersect at the points (0,0) and (1,1).

12

— 3x-2x*

[N
i ///& A
f |

7

02r

0 L L
7 0 0.2 0.4 0.6 0.8 1

(a) (6pts) Find the area of the region R.

,\p’\g
_ N 4 (460 > 96
Aveo (R = L\;j 60 - oy 2 b o>
|
\{\:A o> = 3x —2‘11 "7"‘] c’—x.
WP Ne ° sl
o™ ol X ® ‘
- 32 2 - =
X - _ \nb .
2 2 s s —
. \ 1a
20

16 Problem continues on the next page...



(b) (4pts) Set up but do not evaluate an integral for the volume of the solid obtained by
rotating R about the z-axis.

(ou'\ T 3o-2x% gt

(c) (4pts) Set up but do not evaluate an integral for the volume of the solid obtained by
rotating R about the y-axis.

@ Peluce .

fading = Ip‘);
Iwight = 32 -2-F — 1T et
AweRness = cbx |t
é*_,—b—X
(2 sd-vp.

Voj\ = S:Z:n’ codine -"Mﬂb\‘* do
g‘; AT (3x~ 2 - 14) dx 2.
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