Math 1300 Midterm 1 September 21, 2015
12
1. Let f(z) = -

- (a) (10 points) Find f'(2) using the limit definition of derivative.
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(b) (4 points) Find an equation of the tangent line to f(z) at x = 2.
9 o= £=¢
e e (19)= (2,6) wirh supe fOA)= -3
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2. (8 points) Below is a partially completed proof of the fact that the function f(z) =

23 + 2 + 1 has a zero (z-intercept) in the interval [—1,1]. Complete the proof by filling
in the blanks.

Proof:

f(z) is (I)M//VHOUQ_ on [—1, 1] because f(z) is a l:;{ ?A/(’M//é%g

= —1, and g H, —_—3,and0\isbet{1jtid3,

I——

by the / NTERMED WIE \/A LUE Theorem

there exists an number ¢ between z =_ ‘ and r = l such that -p[ C) = O

M
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3. Let f(z) be the following piecewise-defined function:

f(x)z{w ?f:v<1

34 if 2.>1

(a) (4 points) Complete the definition of continuity at a pomt by ﬁllmg in the blanks.

A function f(z) is continuous at z = a if / EAM -C ({i "C (/ 0\ ) .

Ao

(b) (8 points) Is the function f(z) continuous at x = 1?7 Why or why not? (Justify

your answer using the definition of continuity.)

,QMQ}:) Jorx) =241= Y g
(= |+ K=t

X 7#
J‘M@[’L} :/é‘;‘ A =

X=> [~ k=17

C S, ) Lte) VOFS MT BT SlAcE
Y | RT M) BFT LM (7S
ARE DiRFER LuT

S0 /AM (:{l‘« '/ So

o | {‘[S“ = CoT

L AT X=(
DNE . ~

Page 3 of 10



4. Consider the following three functions:

f(z) is a continuous function, some of whose values are given in the following
table:

z |1] 0 |1]2]3
f@o]12|2]3]7

g(z) is given by the following graph:

g(@)]
1 ]
@
=1 1 2 3 4
=1
=2

h(z) is given by the following piecewise function:

h(a:)={ —2  if <2

1 if z>2

Evaluate the following limits, or write DNE if the limit doesn’t exist. You do not need

to show any work; you may write just an answer.

N
(a) (2 points) lim (f(z) + g(z) (34— |) = Lf (a): / é

(b) (2 points) 115210 h(z)

(c) (2 points) lim(g(z) + h(z) 73"'

-

(d) (2 points) lim(f(z ) (z) +9g(z)) - :7
= ) +0 = —
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5. Evaluate the following limits. If there is no limit, then answer the best choice of oo,

—00 or DNE. Fully justify your answers using algebra, arithmetic or complete English

sentences as appropriate.

(a) (4 points) hm ;iiﬁ 12 L <K+§>< Kg )
LA (x- L>

(b) (4 points) lim _522_"—55%%
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(d) (4 points) mlféh -—

(c) (4 points) il-grsl)

Fon ﬁ:;'g:\’ ¥>2 5o f.amp S0 2-X €0
S foeel = =2

T e ﬁw 2~) - ~ (2~¢] iml /7:U
2~

~F 2~

-?;H'

Page 5 of 10



6. Multiple Choice: Circle the answer that represents the limit. If there is no limit,
then circle the best choice of 0o, —oco or DNE (does not exist). You do not need to

show any work.

. 623 — 922 + 1
(a) (2 points) manolo 7o ST e e

(1) 2 (V)0
(IL) — (VL) DNE
DE(: @W/ > ) &Qbﬂwg,
50 LMIT AT +ed (S + o6
. 8z 4+ 3z% — 2r a
(b) (2 points) hr_noo o —Ter L DE:CL ( by M - D /e *ifb Eio /
(IIL) oo (V.) 0 50 LM 4T £ "
(IL) —4 (IV.) —o00 (VL) DNE g Ry ¢ F

i _5+73
(c) (2 points) h et O+
HES o+

)1 (V) 0

[ =1 (IV.) —oc0 (VL) DNE

(d) (2 points) lim e**! =

T——00

(L) e (I11.) oo

(IL) —e (IV.) —oc0 (V1) DNE
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7. Krazy Kazoos, a company specializing in kazoos, wants to advertise its product in order
to sell more units. Let f(a) represent the number of kazoos sold when a dollars is spent

on advertising. Through market research, they have found that
£(1000) = 800, f'(1000) = —3

(a) (4 points) Interpret f (1000) = 800 in the context of the problem, using complete

English sentences. Include units.

B

]

WHEN 1000 (s SPRUT on ADuERTIS 16|
fco M%aos A;ar: i:"oca Jf

T AT O]

(b) (4 points) Interpret f’(1000) = —3 in the context of the problem, using complete

English sentences. Include units.

w&w flogo (5 SPEUT oM M}/E/er/swf
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APRAHATEY “2op <3 = >0 LAsenc wid BE Sold




8. Multiple Choice: Circle the correct answer for each question. The graph of

function f(z) is shown below.

f(z)

(III.) zero (IV.) undefined (DNE)

TN LWE At ><' ( SCIPES Dowu MD T6 THE /?/fg/ ,N%llﬁ

(¢) (2 points) Is the value of f'(x) positive, negative, zero, undefined at = =

(I.) positive (I1.) negative (II1.) zero GV)‘ undefined (DNE) \
[ — SER— 4
Q/UO( COUT AT Yﬂ-—-«/

(d) (2 points) Is the value of f”(z) positive, negative, zero, or undefined at = = 17

p—
@fie) (IL.) negative (TIIL.) zero (IV.) undefined (DNE)

s cnat x=!
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9. The graph of f/(z) (the derivative of f(x)) is shown below.

(%)

@ [

v8

Graph of f'(z)

(a) (4 points) On what interval(s) is f(z) increasing?

&) e wsare 00 >p
(b) (4 points) On what interval(s) is f(z) concave down?

£ (\” (S D) WHERE
CUy) 15 DECR
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10. (10 points) The graph of f'(x) is reproduced below. It is the same as the graph of f'(z)
on the previous page. Use the blank coordinate plane below to sketch a graph of f”(x).

m:%:& :ﬁ}"*m - ""(
| B
E N\ 2 3
=0
N B
ma %
DX -3
=6 |
;'BGraph of f'(z)
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i A ¥ {)(j
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—3e
Graph of f"(x)
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