(1) Determine the following limits. Justify your steps in finding each limit.

(a) lim sin(3z — 6)
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(2) For a constant c, consider the function f defined by

£ In(z?2+1)+2 if2 <0
z) = .
cvr +4 ifx>0

(a) Find c such that f is continuous at z = 0. Show all limits that are needed to support
your answer.

(b) Use the value for ¢ you found in (a) and determine all points z at which f is differen-
tiable. Indicate your reasoning.

]

(a] bliw Llx) = Lown Cl(xP+t) +2)
X=p" X—0"
D,

. (x) = £ < Vx=¢ =3_c Combne i B 1o L ¢ Yo
xﬁm‘; "!)d Y“:?7+ ) 6 h g “ x—-:: O b i anet
oy

w o 2= 2¢, le. c=l. Thu Lowflb)=2 = L) ;0 £ 4 Motreet
)

L(()€2 (@ cu\/\‘mu//y/ ’ -
7D

= 2 . -

ComR s acn }f c=(_ j
(6) ,&A(Ka:f()'fl ol “x-r‘: afe odﬂm“oé& ,ﬁuﬂ@lﬁa«g_ na., ‘ [1'1 ol.«'ﬁmkcéﬂ Gk

) alt x40, R4 x=0 i comsiottd Ha oe—givtesl Lot b

2X
o ‘({X)—{{o/; Lo —&—(Kz'('()‘fl -2 ’92,&4,_ BT 6 o&ll/lo’ﬂiwm&
o ox—o X ¥ 0~ x x=s0" ! ‘
) nrba Al of K Lenwekoe
o
= 0 é] Conhm uﬂy_ 5 ¥
(x)-£CO) Ve o — £ 2
»&'mi—_‘(—"‘nam __x_-r_—z-__-f/{'M 2;_(.)5:_‘.'! _— ———
x—~0" X x—0~ x X2~ {
B (
: H Z‘-L. -L - 7
f - 2 2 (t b
’ CO‘«"\‘»«:"?_
L9~ Lo

A Tée oue-5ichot Lmaih cto wdZ Sprec M ,/'(()) = b oASt wok theirb,

< O

(a)c=_L___ (b) fis differentiable on _{x ( x$0} = (=%.0/u(6,a)




(3) Suppose that f is a differentiable function, that f'(z) > 2 for allz > 1, and that f(1) = 5.
Use the Mean Value Theorem to argue that f(z) > 2z + 3 for all z > 1.

/) This 1> boae i X becavac fU=SE 2-(<3=S

X x>, Hu He ffVTJl—»'M b xishmu G sane C S Hoopen wiarval ((, X/

ouu‘ﬂ taaf Lj\-)
) f(x}—ag(i) - !,(C).
- X—~(
(ima <2, M am tonplion giclos £C/)22 | K, ket A > 2 )
X~ ) e

flr(m‘ag Lot L) we dbloin L) =5 2 2Z(x~) , #hos

L) > 2x —2.€S = 2x X , @ toimed.
\




1
(4) Find the absolute minimum value of f(z) = z° + ;;g on the interval (0,00). Justify your

answer and list also the point(s) where the extremal value occurs.
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(5) Consider the function f(z) = 1

(a) Compute the Riemann sum for f on the interval [2, 6] with n = 4 subintervals and the
left endpoints as sample points. Give the precise result as a rational number.

(b) Show that f is decreasing on the interval 2,6].
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(c) Without computing the integral / f(z)dz, decide whether the Riemann sum in (a)
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is greater or less than this integral.
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(6) Determine the following integrals. Show your work

Ttsint + 2 1
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1 0

D .

(q) J(les_"‘lcnx—s\cxjol\c = 2Xé—90/3u x -—Se¥ « C

X .,
(b) fk f-’)l:‘\‘ 2 ol £ g f(qﬁu“ i f/o(‘ /.:(~Cogé «“ 2@6)[{
¢

X

= —cax+ 2Zbx+cnll),

((/ \[&.&l‘AAA a :-Xgl 20 o(q ‘="S K"‘WLK “

il

=(
[~L et =t e 2 =d ).
o

[ K eux =
’ D

o S
D
/12:c ~4cosz — 5€%) = 2XP~Gamy —Se* «C ]
1
/tsmt+2 t— —CnX +24hax+ ol (C)/x4€_I5dI: —é—_(__()
1 0



(7) A particle is traveling along a straight line so that its velocity at time ¢ is given by
v(t) = 6t — 3t* measured in meters per second.

(a) Sketch the graph of v. Be sure to mark the ¢-intercepts.
(b) Find the total distance traveled by the particle during the time period 0 <t < 3.
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Work two of the following three problems. Indicate the problem that is not to be graded
by crossing through its number on the front of the exam.

(8) (a) Define what it means for a function f to be continuous at a. Use complete sentences.

(b) Let ¢ be a number and consider the function
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Find all numbers ¢ such that 1in(1) f(x) exists.
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(c) Is there a number c such that the function f in part (b) is continuous at 07 As always,
justify your answer.
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(9) (a) State the Chain rule. Use complete sentences.

(b) Consider the curve described by the equation In(y? — 3) = zy — 2. Find the equation
of the tangent line to this curve at the point (1,2). Write your answer in the form

y = maz + b. As always, show your work.
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(10) (a) State both parts of the Fundamental Theorem of Calculus. Use complete sentences.
Be sure to include the assumptions.

(b) Find the derivative of F(z) = / cos’(t)dt at = = .
. A

1
(c) Determine the derivative of the function g(z) = / sin®(t + 1)dt.
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Extra Credit Problem.

Mark the correct answers below. For each correct answer you earn 2 points, and for each
incorrect answer 1 point will be subtracted. Therefore, it might be wise to skip a question
rather than risking losing a point. However, your final score on this problem will not be
negative! You need not justify your answer.

True False
ﬂ O
)21 O

Statement

If a function f is increasing then it has an inverse function.

If f is a differentiable function such that f(1) = —2 and f(3) =4,
then there is a number ¢ such that f(c) = 0. .

/Z;, i,

Let f be a function that is defined on a closed interval [a,b]. If f is not
continuous then f does not have an absolute maximum value on [a, b].

If a function f has a local maximum at a then f'(a) = 0. | /‘\9
a9

If f is a continuous function that is e?en, then the function

F(z) = /j f(t)dt is odd.
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