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Instructions:

1. Write neatly and eligibly. You may lose points for messy work.

2. Show all your work. No points for answers without justification.
3. Calculators and Mobiles are not allowed.

4. Make sure that you have 9 different problems (5 pages + cover page)

Problem Grade Maximum
No Points
1 14
2 24
3 8
4 8
5 6
6 8
7 16
8 8
9 8
Total 100
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1. (a) |3 points] Write the following statement as a limit:

“f(z) increases without bound as x approaches a from the left”.

;\‘,:;\a_ Yoo = +o0 m

(b) [4 points] TRUE or FALSE: “If f has a domain [0, +oc) and has no horizontal
asymptote, then 1'1111 f(z) = +o0 or hT flz) = —ox”.

[If TRUE, state the reason. If FALSE, illustrate graphically].
— Tov edhic Funchen §
0 - q\Se, ’ ake a f‘)ei‘icrdt

(c) |7 points] Sketch the graph of a function f that satisfies the following conditions:

A Pon’ﬁ' :?0(60\(“ P"'rt‘ A

>

i f(-1)=3

i lim f(z) =4 D 13 /
S Z A, :

ifi. lim f(z)=—00 / . - @
z——17F Iy :

iv. f(3) is undefined @ / s

v. lim f(z) =2
z—3

A J

vi. lim f(z)=+o0
r—+00

vii, lim f(z)=0
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2. Find the limit if it exists.

Page 2 of 5
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6 points| lim ——— = !IM , - '
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. o 12—2!
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(b) [6 points] lim ———7 _ 3
|2 =X —_ \\w\ -\ -
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(¢) [6 points] lim g(z), where 2¢—-1<g(z) <2®-5z+11

S e m 2x-] =5 @)
X3
& Jim X -5Sx+ll =5 @
X —=73
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(d) [6 points] lil'él+ tan "' (In(z — 6))

as x-—> 6*7 .ﬁ/n (x—6) —> — ©b
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®
3
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1
3. [8 points] Using the ¢, 6 definition of limit, prove that lin% (—1 + g m) =3
lofy €50 begven. We wamt ke £1ad anumber € S Such e

@ L \ L-H-%x).-%\(& w\ﬂear;urw ol Ix-1\< 5 .
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4. [8 points] Let f(z) = x3$—+2§c 1? . 2>52$ <2 5 f continuous at ¢ = 2. If not,

what kind of discontinuity does f have at & = 2. Justify your answers.

@J - ]tm. 60 = \\Vv\r X3-2X = Ry =y

Xo2t X3+
- ‘Im f(x) - lmg X+2 ° \}? =2
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\ f-(x) %+ fim £ ) +\n-ey} Vim Fx) doea N
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‘ 7 fw =1=)n- $oy
@M—_ St W 500 @8, é,‘:z-r 8 &y ex\sB 3 }::z* - N

y S ra
\5ccm+\nu\+\[ al X2

@ Ahea § has o pnp 4

' . y m M o
1 continuous? -F is Ccm’ﬁnmem n

3-\/5 dam@“
@ . Eecausej’—i—he Ferm ﬁ, Wwe wmyst Nave X =0,

@ , We qlse must have 2-Vx o0
3-Yx zo = ¥x =3 = X=9.

5. [6 points] Where is the function f(z) =

HNae We manst hove X F9

@ 5-' 15 Condnmuaae 1 Lo 9) U(?}*"D)
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6. [8 points] Show that the equation e™* =2 —z has a root in the interval (1,2).
AYY\\.‘ “+Vhe \m\@(m&lm#e \IC{\LLQ_ Twewewm bv} ‘-C'&lﬂ(j
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7. (a) [8 points] Find lirf (VzZ+1-—z). o - U ’lAndé%m-ec\

o

— \\w\ x4 - - _ D
X~ i 4 X
_ \\M 4 @
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(b) [8 points] Find the horizontal asymptotes of f(z) = e
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at the point

8. [8 points] Find an equation of the tangent line to the curve y = o
—z

(2, %) [You must use limits]
p-X @
,.-——v—-'_-f.—-_

" _ \\w\
» 6\0"?&""%" XN 2 X=-2 ‘
\ .
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L LR X+2
- ,_fX

= ':j

9. The displacement (in meters) of a particle moving in a straight line is given by the
equation s(t) = 3t2 — 4t + 1, where ¢ is measured in seconds.

(a) [2 points] Find the average velocity over the time interval [0, 3].
_ 53 -50) ®
awve T T 3oo
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o
-

s
== O

(b) |6 points] Use limits to find the instantaneous velocity when £ = 2.

oy = Lim glarhl - 5(» @
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