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Exam I Math 1131 February 28, 2014

Instructions:
e This exam contains 10 pages. When we begin, check you have one of each page.
e You will have 70 minutes to complete the exam.

e Please show all work, and then write your answer on the line provided.

In order to receive full credit, solutions must be complete, logical and understandable.

e Turn smart phones. cell phones, and other electronic devices off now!

Academic Honesty:
By writing my name below, I agree that:
All the work which appears on this exam is entirely my own.

I will not look at other peoples’ work,
and I will not communicate with anyone else during the exam.

I will not use any calculators, notes, cte.

I understand that violating the above carries serious consequences,
both moral and academic.

Printed Name: K%/ , : Signature:

Section:

Question: 1 2 3 4 5 6 7 8 9 | Total

Points: 12 10 4 15 8 12 15 10 14 100

Score:
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Exam I Math 1131

February 28, 2014
1. Exponential and logarithmic properties

(a) [3 points| Express the following as a single logarithm, simplifing where possible

2In(z) + 51In(y) — 31n(x)

"

In(x?) + l.«(va’) —lu(x?)

x ca )"‘ l-\(x,
e -
Lok~

n

(b) [3 points] Solve for z:

™
"

'n(e"x) = ln(%)
I-x = |v\(£) “ LA
| = n (L) +X

,,,.—————-‘——”_—— -
( } 1" |—\( )l = |+l ()

\—— x|+ ()
(c) [3 points] Let f(z) = 2% + 22+ 1 and g(z \/_ Wllte f( (z )) and simplify.

g(gm): C(¥x) - (J;)_*(ﬁ )l SRSt

S — — {
f(g(ﬂ?)) = X_::- X4 I_J)

(d) [3 points] Find functions f(z) and g(x) so that f (g(:r)) =vVa?+1

hack:
Q(.,m) =f-(x‘+l) owtsi = f(z) = _@J; 304

a
‘ O.k 2 = x +‘
X‘H / sl SEde = ()
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2. Suppose that f(z) is defined using the following graph.

f

—_ [NV
2

P

|

=
|

w
'

(S
|

—Emm-------ee---eee=-=

(a) [3 points| Find the values of z where f is @ot\!continuous.

~1,0, 8 2
/’1 6m q{«('u i»wofwol->

~

(b) [3 points] Write the set of z where f(: &ontinuous in interval notation.
('00, - l) "(’| ) 0) " (0’ Q) v (2, 3] 2t corrad afubs

,-Z[’f i»‘(,ma.l,oé .ar %

(c) [4 points] Where is f (:1:)/got‘:’differentiable? That is, for what z is f’(z) undefined?
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3. Suppose that f(z) is defined using the graph:

614

1

y ’ EES W
: NIE: 1 S R S
T > .
- T P
A | |
4 ;,_:,.\r
' e
) T T R A [
Rl al r *:'1—4}— ‘:— ’.1 [d *11l';—:' L
' N S Lododteotod
Ly : |
1 ."’,_{’_...
3y
A .,f:,l_“_,- ‘k_{.u‘,_xlA_‘ Y SR
'

(a) [4 points| How close must z be to 2 to ensure that f(x) is within 0.5 units of 1.57 You
must support your answer by what you draw in the figure.

W oxis wthin 1wt £ 2,
T(\lf-} g«) 15 Hc’““’\t’v\ 0.5 warks gL ’.S

&

oka:

K odx-al<t
ten  |$e0- 15[< 0.5 ‘3
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4. Evaluate the following limits. Be sure to show all work.

(a) [5 points] lir{l+ ———x2;£1f1—5 & &—'—“mo}. PQ“& L
=(; (x=TICx+ 5
spt - Y-‘:i\." '(—x +0) 0'/4/)
+5) Con hauwowd 4 oxz
- \‘M 'x*( < = a2 eQ.«a. Al
Y'9 16 (x ) —_
% ,i 1+ _ i - /
B (B
(a) S

e

2 /_.«———"‘ — —
(b) [5 points] lim vt 4—664_1“_9_‘;_,_ ;Q":D
T— _ -

1+ z2-1
| (x + Ax+V) , 47
::(.,,4,. )(':1+ (xxt x=1) W .
A3 al | L ow o poshx
| (x+ 2) 4—\ "‘ﬁ’i g W P @ smH
- i . (Y"‘ ') \_// S0 DGJ'M
X1 }37 s g"b]
A _____/' ) :
= N e
OO \\ L
(b) <OO\ ot

2
(c) [5 points| lim M—ﬂ '
r—1+  x?+1 — CO'\“')A\MMA 4 i so4))
® oam byt
_ 1+ 3«2 6
- b a2t 3
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5. Evaluate the following limits. Remember to show work.

z? —
2 4 L‘l)
i [ % ('* - x
TN 2
) x»00 K (6 % + x’)
’,{9* 7;\ 20 L
/K. O )':\‘H.i) . l ( x J- N >4
im % S
X~ 00 X E Cz)) J
;z-—" s" o Yo

2 o = 0

(1o wax o \ |
<4 %M%M | (a) I_C; 1

Va¥+7z+5

(4 ts] lnn
poin b o v

I (1+& }.;_:_)

= lcm
*2 - X (7‘ :\7 _2 ft
a6t — 7‘° b ig ‘\gﬂ ud

(fff 'DJLF'F(‘\/\ = " /{\]‘_' } b}% &A;L(i"(
X = /(7 j“ﬁ\)

2 ¢ J1

K N

[re re \ L
sf.,f A agts ~ (b) / '7 )I
{6 1 7]
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6. The definition and meaning of the derivative.

(a) [4 points| Write down the limit definition of the derivative of the function f(z).

, Foxwn) - on)
Ul f (T) - “M =
U h=>0 W

“QPOI;—‘/“#" \é V(J',ou

O W . v 4A'M~.-‘

t
. -

(b) [4 points] Explain the graphical meaning of f’(a) with words and with a sketch.
/ . a
\pa\&‘ S} @) s l‘e\L Sﬁbf-& £ fox) oJ—
—
el

DR b e ok dy

i P SZ*‘J ‘I‘ﬂ“\aﬂ,ﬂ-\"" 4“ K
oy Sa) |~ /7/ =5a)
v B : L :

— — - . S St

(c) [4 points] Let f(z) = 2% + 2z. Find f’(2) using the limit definition of the derivative.
(a+8) s 2(2+4)

ik +L 24 4 + 2K

—————————

ey f 280070 S0

0

W20
- el
o o) = (o) S B lheh
20k M W
[N
L) = AN .
1A b~ = _ 14
"ltm [G-G-L\] = i{é /:9 (Qsi f
W=0
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7. From this question onward, you may use the derivative rules. Show major steps for full credit.

(a) [5 points] Let f(z) = 12€” — 325 4+ 2z. Find f'(x).
8,(7( = 59:—[1’2-&.’( - 37(5 *97‘]
= 2 &{al 320 2 5[]

— ot )
l g(,o_\gp_ ~I5x” +Q \ “
(a)
(b) [5 points] Compute the derivative of / r ’
(84)= 55 +3*

f(z) = vz - cos(z)
‘g(’() [ (x) CoS(x)} X3 p[co((xl__] + cos(x)- ‘—[7(] Q\(j
L

(Sn\()())"' c.os(x) ; ' X

oo/
= 4”‘ Gin(x) + cos(x)
L 24x |
(b)
sin(z / t’_..k A
(¢) [5 points| Compute 4 [_e(f_)} (:%—_) - b £
4
20 = e’fé[s:.m]- Sinbd)- i L]
)
- ex’ C’S(x) - e.x- Sia (%) P

Qe | Cos(x) ~ $ia()

o %X

9]/(009 (%) ’S;'\(x)) (c) 'l e
>
z

AL
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8. Let f(z) be the function
%z

f@) = =

(a) [5 points] Find the slope of the tangent to f(z) at the point with z = 2.

[SL’P 4 danapet- A4 2= §1a (f)rznﬁ’;/gé

g,(‘lf)=gl(-[xfa }-_-_("“)'1-7(-1 E

(Y’#Q)a S pf

Xxt2-x 2
(x+2)* ~ (x+2)?

——

. 2 . 2. L
§@) = Qf’«)" | 8
I
DR e =

(b) [5 points| Find the equation of tangent line to f(z) at the point with z = 2.

g': W\.(’X’ X,) + ‘3'1 ek

—

W

pl
)

—

1

"

xX
m
4
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Exam [
9. Let f(z) be the function " 3 2 ol
T+ X &2 - .
f(.’l?) — . - —x— ‘x— = l x |+3 X
(a{ (5 points| Find a formula for f'(z).
Lo xe3 ‘ L -
( \ut__ﬂg) _F’(x); M[ X ] O0R ,} (X):)‘;{H’}X
-2
- x-i-(¥*3)" / = 0+ 3(-)%
xl
_ =3
. X-x-3 T x?
2 — -
— )
-3 | :
/ | - ]
P x): S LS 2
I
(b) [4 points| Find the tangent line to f at the point ‘) , S "“‘f"#‘)

R € e graahion

j,—: "\(.7(-7")+3‘ w & admal Q%:J“T

¥, =% ——
— | 4= 2 b b 2Td
| 222 palr) , =3 _
| ¥ sLop* ™M - 4\ (1)“ (0 3
| (s wot &
E s | geosbeder]
s e —yTes |-

.., X"* (c) [5 points] Find a formula for f"(z)
‘e r
S — '7()]
§700)= o [f (
=[]
M Lx?
&

W
r—/7
o
N
w X
—— V)
(m
(
LA

L) I |
>
R
J =
\o
~—r
>
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