NAME:

MATH 1 MIDTERM 2
November 7, 2007

INSTRUCTIONS: This is a closed book, closed notes exam. You are not to
provide or receive help from any outside source during the exam.

e Print your name clearly in the space provided.

e You may not use a calculator.
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HONOR STATEMENT:

I have neither given nor received help on
this exam, and all of the answers are my
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1. Compute the following derivatives.

d
E—(4x5 — 323 4+ 112% — 1 + sec(x))
T

,. . i
\\dérimjf ive crcqsuh s sum of o(er\ sellrs

= 409 @3 ) 1200)- 20+ (et

Eg@,‘“f = %(g + 22X -0 +sec(x) 4an(x)
(b) [2 points] (v/7z%)’ | :
\\CO"_SJ‘G!“E Em“ out ”

- \B(XZ)/ :f\ﬁaz.%‘gj

(a) [2 points]

(c) [2 points] (vV/7z3)’

(5 V) = (7 () (7 x%) =7 ()

2 /a2

-\ e-1

d d ™
= 5 (7°) *J;(ﬁ): X +e.X

(d) [2 points] %(m” + x°)

d
(e) [2 points] Use the product rule to compute d—(e%).
T

g Oé (e" ¢ %&e"&c" vé %(e‘)

= QXC';’X + €K€>~(

R
_ €9x+€Dx 5196
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o 00 —
(f) [2 points] <Z_Z>/ {Q‘FL"A pule (*j) = Q’ﬂ Y [

- 9

_ e - efe]
*)*
(¢) [2 points] (c%)

3 “ ‘e
€ \'S a (ij(?fx&*&ﬁ‘l J So "}5 Ole""xl' 'S Zerd

] [ _
' 312
e (e =]o!
(h) [2 points] Use the quoggnt rule to compute (csc(x))’.
\
Cse CX) = Gatn)
| | |
(__l_ )i; O ain(&) — cos(x). - c05(x) .-;:’5:)
NG gi,{’“(x) Sin( ¥y B
= = cot(x) e csc(r

(i) [2 points] (tan(z) — cot(x))’

, |
{ ) Sn (ﬂ) 3 Cos(ny — (’-su‘n(x))sn\_:\(xi _ Cf-’s%)p Sin')(&\
C an (X) Te(xy ) - cos?(x) - Coc? (%
sindaly (aot(e)' = = csc 200 —— -2 (Y

s Cx (x)

O (ony-cut (00) = 5°00 - Lesdy)
(j) [2 points] (cos(z)tan(z))" 4 F S@LQGQ + Csce CKB

(sm(& ' li*s—(u)(\x

——
e

\\_i/
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2. Find the following limits. Write DNE if the limit does not exist.

1
(a) [2 points] lim —

T——00 I -0
. .1
(b) [2 points] mh—{go = - O

(c) [2 points] lim e* O

T——00 -

(d) [2 points] lim e”

r—00

(e) [2 points] lim sin(z) DN E

T——00

2
1
(f) [2 points] lim Ao

z—oo T — 1

=<K (*LOGL\ ‘CQ«\

wigg
z—1
(2) [2 points] lim —
= Bobtom  {en
- O S s

Vaz? +1
(h) [2 points] lim ——I%—
T—00 I — i
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. . . sin(z)  _ [ siage (eos(o £U)
(i) [2 points] lim ———— = ii .
z—0 cos(z) — 1 50 0 (xy- 1) (cos(¥d ~1)
(o SiACr) COSCR) +Sia(x) \ sialx) (eos (k) +1 )
= I\ = hm —
¥»0 Cos (%) -\ X -po <ta? (X)
‘ . él 3’ '; (o (%) + | ixt:‘» (003(*36\) & ::( O
L— i M e g b . o e S el
5.‘%\ cia(xf lim  Siagay @D
'-‘D " . re) -
) fZ ;z)ints] lim sin(z) cos(z) — sihf%)
x—0 aj2
. sin(x ) “ . cos(ay - |
= \l M * iM

; X
X-o0 SR -0 X
Jc\ia‘;? ot /Sc«w n eluss
= J( 0 O = g @ \
3. Give an example of functions with each of the following properties. The
examples should all be different for full credit.

(a) [2 points] two or more vertical asymptotes. ,
vert.

& | »
’CU‘) = )(Q_,_' (ka} O}\jm‘)hie; @"*i’c))

(b) [2 points] exactly one horizontal asymptote.

*C C%) = "'/\Z" Qﬂas t\@z-i’% asymp. @ @ (j:'/O),

(c) [2 points] exactly one vertical asymptote.
- _ i ) =, )
= g (b ved asep. @ %=0
(d) [2 points| exactly two horizontal asymptotes,

Y, X>0 l,\ horiz asvyny bty
(x\ = X os Rorg aSY*p
'C ) C/x>_[ XLO @ ljZO t ‘j:-

(e) [2 points| exactly one vertical asymptote and one or more horizontal

asymptotes. ,C/KB \ X D / ‘r\cs \jg% xc:s%wp

l’\"S hi’ﬁ?vfhl asymp®
@ 4714 y=-

o

YT 1 ke
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4. [6 points] Sketch a function which has a horizontal asymptote at y = 3
and which is continuous everywhere but not differentiable at z = —1 and
%= 1.

¥=>

—

5. [4 points] Let f and g be functions with values f(3) = 4,
£'(3) = 10, and ¢’(3) = 1. Find the derivative of 5f(z) +2?g(z
-

9(3) = 2,
] at = 3.

eriveith e

5 0'Cx) 4 FRq (K) + )&j‘(x) @

@guﬁ(‘fj in X=3 gles
)
= £(3) 4 2(3)9(3) +(3) 675(?)
-5.go032-23:3+9-1

= 50+ 19149
= 69+ =T1
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6. Let f(z) = L

T
(a) [4 points] Compute f’(x) using the limit definition of the derivative.
No credit will be given for using the power or quotient rule.

4(:'()() 5 lm, Q(X<+53L'-§(Y‘) (X* 3 (l B
b«p@ b*Do

- s (@m «-Qﬂ(’::f

,344, q COMA 0%
Ifj \,(34\0)1‘&/%40

»35 CGM’_Q\
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7. [4 points] Find the equation of the line tangent to the curve y = x%e® +
2sin(x) at the point = 0.

\j ,9)(6 +)(e_ -,-QLQSO&)
@KOaJ(O)”‘G% @@ 9\@/) =2 =m
/(ﬁfs 'S -43\( i'oq)e A Jhe 4(1!\J€»J [iae ..
The poiek s (o, 3(03\) (0, o% gg(m)
(O 0 ) (-X' ;\f"
?st‘cpe, lj Y= m(x- X) -> Y-0= Q_b\ O) [E&
8. [4 points] Let

3+ 22 if0<z<a.
(z—3)? ifzx>a

—x4+9 ifz<O
f<>-{v

Find the value of a that makes f continuous everyvvhere

We need 3+@) (a- 3> to hee £ cots,

g@ e SU\VC c"r “Q,‘e

.
7 = -6q ‘tC(
v -1
..... ‘i 4-
=¢- ka
- ¥
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9. Short answer:

(a) [2 points| The equation lim f(z) = f(limz) is true whenever f is
Coatiaueus  at a.

h) — -
(b) [2 points] The expression }Lir% flat 2 fla) is the d&’éuec‘kﬁﬁ

of f at the point a. o XN s\tzp‘i C}Q ‘“\C‘? 'I“"ﬁCJ
| Hize”

(c) [4 points] Which of the following statements is true:

- 1. If afunction f is differentiable at the point a, then f is continuous
lrue — -
at the point a.

) 2. If a function f is continuous at the point a, then f is differentiable
F;(\gé D at the point a.

Give an example of a function which shows the other statement is

false. . i L xeO ' px)
p(r) = I = x 1§ x>0 )

IS COA*S:; @ X <0 ‘h«& neY (ﬂ;’@ﬁ@e\‘('ﬂui

(d) [4 points] What does the derivative of a function at a point represent
geometrically?

T( 14 §l0() e = ‘p VH)\C ‘(C’V\fj (A l‘ l (re_
-—”ﬁé ‘QAAé lon © M (‘.i)oé‘f\i\'

(e) [4 points] How is the number e defined?

j+ s d’QC Nnun b@" Su(;(’\ J’t\qg
\q (,(’,3 = 1
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10. [10 points] In what follows, f(x) and g(z) are continuous and differen-
tiable, and c is a constant. Label each statement as true or false. A
statement is considered true only if it is always true; otherwise it is false.

(one point each)

(a) j_"_’fﬁm cf(z) = clim f(z) (lim} law )

r—a r—a

(b)%ﬂﬁg_,_ limec=a

Ir—a

(@Ehé(ﬂw>ngmmmw—gunwm Revne terms upshirs

9(=) [9(2)P?

- lim f(z)
(d) I*vue Assume lim g(z) # 0. Then lim /(@) = :
z—a v=a g(z)  lim g(z)

(e) F“Lsin(x) + cos(z) =1 ('TLL One  Yow're ("‘\;ﬂ,’k‘l\/ﬂ of
1< S‘i":\)(xxulf CosS )\ ¢ ) = ”’
O e im flo) = lin o)+ 7@)  (Ths 1> VERY
'@“sc.)

(g)Tma_iigllm =a ‘CG‘>‘“’X I C?:\,;"AM?;US) So ] you

‘ Can :]uy-\\p‘uj iA q ‘ter X .
(b Tewe lim[f(2) + g(@)] = lim f(x) + lim g(z)

Lim,\t\’ \JM,J
() b _lim f(2)g(x) = g(a) lim (=) + () lim 9(a) |
‘T‘\e: ’DC‘(\F("{”- wa* Puk UJ&J ks er %&

) d d hed NGT [H\Q
() Teue—— [/ (2)9(2)] = g(a) —[f(2)] + f(z) ~[g(a)] Lt law/

g@c Pre-u 145 CQ,‘ (l ))

Ct ASLVRN




