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Question 1.
(a) (5 points) Is the function
f(z) = e

even, odd or neither? Explain your reasoning,

7[(x)

)—TTEx IS EVEN

(b) (5 points) Find the domain and range of the function below.

g(z) = In(z - 5)

Domain = £ x: x-5> 0}
= (5, )
RD"_)je. = (—-ad, o)

oS(x) (05 (—")

' 7c(—x)

Since cos(x) =cos(-x)

(c) (5 points) Is the function

g(z) =In(z —5)

one-to-one? If it is one-to-one, find a formula for the inverse of g(z). If it is not,
explain why it is not a one-to-one function.

In {Y,-5) = In {Xz’j)
e—
e In lxl‘f) __>c In (X2"$)

((—-——_:) There fere
=5 =X,-5 & X=% g Is
Formula r 4he Inverse DNE-TO-ME'

y =ln(x-5) & x-5=¢&" [wsms oF )

& x=¢%5 i) =€
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Question 2. Evaluate the limit in each part. Show the details of your work.
(Note: You cannot use L’Hospital’s Rule.)

nts) lim b4 = as $32
(a) (5 pomts) tl{gﬁ tz__m = L, ?0

— |im ﬁ—z)(++2)‘___ Jim t+2 _ oo
L.' {l—'a2+ (£-2)* {27 £-2. /+

(b) (5 points) Jim (\/:1:2 + 4z — /2 — 3) == LZ.

. = I,’m ((Xz"llx “()_(1:5) ({x’-fgx-f&";})
2 —
X-—3c0 x5 Hx=3
= [im (ﬁz-* 1/x)-(x’=2)___= Jim (4x+3) /(%=
X200 \xSx4{x=3  X—o0 I +{7<_'_;€,3_:

— im 4+ % —_ 4 _

KDt Tiig +(mage 2 &

. . cos(z)
(c) (5 points) m217¥>2 e

Let h=x-Tip- Note that h—=D o5 x2T4
Ly = lim ﬂ(w'[/)-f@)__/im _sinh )

h0 h o hso b -

in(m S
(d) (5 points) 11:1_% sin(r/4 + 2) V2 — Lé

T

L, = lim £0044)-£ (1)  where
1 X=0 " rall _/'(x) =5Inx
x=-77/4 =
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Question 3.

(a) (5 points) Calculate the derivative of h(z) = —1—5

By the uat‘/m/ sule
/)//)() — () tanlx) - //an/x))

(tan(x))*
= e* {an/x) secixle™
, n“(x)
(b) (10 points) Show that if f is diffe e at 2 with f'(2) = 5, then

F(2+8h) — f2+h) L

h—»O h

exists. Find the value of the limit.

L= lim ,ffz+9/1)—/(2) — 1[2+h) +/12)

h—0 h
= /:m L2480 -202)  Jim fLAH-412)
h h-0 h
€x1$h ana’ (LE_%A) //m -f/2+lv)—./[2) 7[:/2)‘_W

57 w/ ual o 7[ /)
(f ) (1)0 m;%?m Tm-rgl/malon such that f%ﬂ? = 0. Does

zf(x) have to be differentiable at 0?7 If it has to be differentiable at 0, prove
it. If it is not necessarily differentiable at 0, give a counter example.

X//x) s /ff/e/en tiable 4f O

lim hplh)— 0rfo) _J)im f/A)
=0 h h0

e Xists
Smfe is  condinuous, we jave
J ) — /:m £14) 7[/0) =

d)( X0 ""‘)0
[Therefore  X£(x] IS DIFFERENTIABLE AT 0|
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Question 4. (15 points) Consider the function
3
fl@) = %- + 22— 2z,

Find an equation of a line that is tangent to f(z) and parallel to the line y = z +5.
(Note: There may be more than one such tangent lines. It is sufficient to find an
. equation for one of them.)

/\/eec/ {o fiﬂJ a /Jo/WL (Xwﬂ*)

n  the graph o where  the
;/o/)e o/] 5}2 éaéem‘ Dine is 1.

[//X*) _ Xf 42)(*"'42. -"=l
=

>
X*::"-_? 0k X*= ’

(92#89) (=) )

Tanjem‘ Jine at (-3, € ) Tangent Jine ot ( l,-2,

H._.{ = | (x—(-S’)) j—-(‘z/g)sj (x-1)

— — :—-")(-57
-'-"9,‘/"‘)”7/ = J =
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Question 5. (15 points) Show that
lim_z®-1=24
z——5

using € — ¢ definition of a limit. (Note: You cannot use the limit laws. You must
apply € — & definition to the function f(z) = 22 — 1.)

@ Given any €70 show the existence
o{' a 5)0 Sut‘h 7"'10')'

g x-(9]<S = Je)-24]< €

X+5
@ /(xz-/)—-24/ = [x%=25]
= |x-5) [x+5) < &

Need to use {/xe'</cac¥<é?2a¢

a5l < c  for x close 4o 5.
72 be f/efife fu//?o:e

Ix +51<] = -1<{x+5<]
==>-1< [x-5)<-7
= 1x-5]< ||

Therefore
[x+51< | and Ix+5)< €
(implymg Ix-311)

Ix=s) Tmzsl = | (x2D) ~24] L &

< e
@/Z‘owwu-:) [ X o= (-5)] < m_—_—.—@](x&/)-)_u(é




Midterm 1 7

Question 6. (10 points) Suppose a continuous function f(z) attains the values
F(0)=01 and f(1)=10.

Show that there exists a ¢ such that (f(c))? = f(c).

Caﬂfia/é" 2
j(X): (7[()(>) -—-/[X)

Sl'ﬂté" /X) 51 (0/7!/"/7&/010'/ So 15

(f[x) )2 and é[fx))z—ffx).

G10) = (£(0)) ~f10)
=(0.1)"=6.] <0
and =

g0 =g () =1 1)
= (10)*~10) 0
By the intermediate vbue Fhm
Lhere  exists o K€ (0,1) such thad
9(%) =0
— (i)=&

e



