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¢ No calculators or cell phones or other electronic devices allowed at any time.

e Show all your reasoning and work for full credit, except where otherwise indicated. Use full mathe-

matical or English sentences.

e You have 2.5 hours and the exam is 100 points.

® You do not need to simplify numerical expressions. For example leave fractions like 100/7 or expressions

like In(3)/2 as is.

e When done, give your exam to your instructor, who will mark your name off on a photo roster.

¢ We hope you show us your best work!



Math 1300 Final Exam May 4, 2016

1. (12 points) Evaluate the following derivatives. You do not have to show your work and
should NOT simplify after differentiating.
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2. (5 points) Use the Intermediate Value Theorem to prove that the function
f(z) = cos(z) — z

has a zero on the interval [0, 7]. You must check that the hypotheses of the Intermediate

Value Theorem are satisfied to receive full credit.
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3. (6 points) Consider the two curves y = 6(1 + 2 — z?) and y = 6(3 — 2z).

(a) At what z-values do these two curves intersect? Show all work that leads to your
6 (1+x ——X2) = G(3-2x) Dwide bY a
I+ X=X = 22K
O=XZ2x42
= (T
y | ; s

answer,

(b) Calculate the area bounded between these two curves. Show all work that leads to

your answer.

< —-—-——42_ Y(%) 6({4"“'""‘ 6[1—{4'6 ‘l] £ ..j_
V(Z)=6(32 2)=0
Y= o(1+x-%x°) (s Above Y= 6(3-2x) on Ho

inteaval C1,2]

Aok = S{e( x-x2) - 6 (3- ?x)]dx =

g@)%x @L 8+2><)ch S(ex +18x — ?—)JX-—

_..2><+Cf7& ZX\ = (1643624 - (-2+9- 12)”
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4. (6 points) Given below is the graph of f/, the derivative of f. (You do not need to
show work for the following questions.)

(a) On what open interval(s) is f decreasing?
A (=00, —3)U(=1,1) U (5, 00)
B. ( 1,1 u(2,4)

[ o (s-nu 15A i—tSdQCMSLﬂg V«qﬂwv£<o

D. (—4,-2)U (0,2) U (3,4)

(b) On what open interval(s) is /' decreasing?
r,i (—4,—2) U (0,2) U (3, )j
B. (=3,-1) U (L,5)
C. (=00, —4) U (=2,0) U(2,3) U (4,00)
D. (—4,~2) U (0,2)

(c) On what open interval(s) is f” decreasing? ¥“ (s deo CROAS W IAQQ/V\/
A, (—o0,—3) U (5,00)

]’73 00, —3) U (— 11)u(25 (‘?‘ijﬁﬂf“ O but
C. (=3, -1 u (1, ‘>.5)U(8.5,oo) ‘?m < 1o 2*"“&%#6\/6

D. (—o0, —3) U (—2,2) U (2,4) | « .
ézgg 59 ,\;“ ¢S deutwswg

Page 4 of 13 L‘/QQN\/ ,;t (,5 CanCA’XL%M}




5. (5 points) A beekeeper begins maintaining an increasing population of honeybees. Let

n(t) represent the number of honeybees in the population ¢ weeks after the beekeeper

20
/ n'(t) dt
0

represent? Include appropriate units.

(0% )t = n@) | %2 p(20)-n(0) Joneyloes
o inlegeal. is Ho ot change in-to pumbte

?%om MSW%CSM?/W@;/J?%

begins maintenance.

(a) What does

)} Suppose
n(t) = 200>,

Use this function to find / t)dé. Show all work and do not simplify your

answer. Include units.

0,05t ao

Sonoc)d% n(Jr))D 200€. 5

QOO[Q" q /Qcmey bees
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6. (12 points) Evaluate the following and please show your work. You do not need to

simplify numerical expressions.
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7. (6 points) Find all locations (z-values) of inflection points of h(z) = e~>*". Fully justify
your answer.
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P s Alstgs g%cv@c[ (o%wa//m%x)
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8. (7 points) On the axes below, draw the graph of a function f(z) which has all of the

following properties:

e f is defined on (—oc,00)

o (1) =3

e f is not continuous at x = —3 and 111113 f(z) does not exist
Lpr

e f is not continuous at x = 4 but h‘n% flz) =2
2~

e f is continuous but not differentiable at z =1

o lim f(z)=2

e lim f(z)=-1

o
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9. (6 points) A bug is placed at the 7 cm mark on a meter stick and begins walking along

the meter stick.

_"1|0 15

It always walks in the positive direction (rightwards). Its velocities at certain instants

while it is on the meter stick are given below:

time since the bug was placed on the meter stick (seconds) 0 2 4 6 8 10
velocity of the bug at that time (centimeters/second) 1 1 2 2 1 3

Assume the velocity, v(t), of the bug is a continuous function.

10
(a) Using a right Riemann sum with n=>5 rectangles, estimate / v(t) dt. Show all
0

work and include units.

i\/\,/\lj(g\, n=5 /Jx= %Q =/

0
3@ Vet o[ 142424 t3[=1§ cm

(b) At approximately what centimeter mark is the bug ten seconds after being placed

on the meter stick? Show all work and include units.

Tem+ 1 8cm = ZSCM manrk

(c) What was the average acceleration of the bug during this ten-second time interval?

_ NVa9)-V(®) 3/ _
Hve 4(6@/&/‘47%% i o0 "o~

[© 107
cm
% 78 -

Show all work and include units.
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10. (9 points) If g is an integrable function which satisfies

G 3

/ g(z)dz =9 and / glE)de=11,

choose the correct value for each of the following definite integrals. You do not need to

show work.

(a) ] 6g<x) de Si%mdx: Sj%téxﬁdwgﬁ fgoodx
6
o = |+ ® a6a0x
9=t} g

C. 2 Si %QQC)YC -

Lo

] . p
(b) /26(4g(35)—2)d:c = 4 SZ@C;(H)(——- ZSZ‘O\X =
A 4,9~ 2x|5= 36-8=28
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11. {9 points) Given below is the graph of f(¢).

7

Define the function F(z) by

(a) Find the following: ,ﬁ“’\f/ W
F(”‘l): O F(l):: L-i- ?g\‘v\,)cs (3‘,‘)

Fy= 7. Fig) = 2 pnd (Y1)
(b) List the z-value(s) of the local minima of F(z): ,Xz - l' 5 - 3. 5

(¢) Find a formula for F(z) between 2 = 0 and z = 1. Show your work.

ek oexet F0=(Tonat= e [ pedt-
~1 =1 O
Z+ 2 x

FO-f09=0 wlew x=-3 7% 0ud 3.5

sy S e o .+.+.+pﬁ I -wwf_f.-.fd_{,‘f_ F‘(V\B - g(‘ﬁ)

“(-S 2:3 3:5
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12. (10 points) Evaluate the following limits and choose the best answer. You do not need

to show your work.
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B. 0
C. -1

D. Does not exist
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13. (7 points) An airplane flies at a constant altitude of 3 miles and is heading toward a
point directly over a stationary observer. Suppose that the speed of the plane is 400
miles per hour. Consider the figure below. Find the rate of change of the distance ¢, in
miles per hour, of the plane from the observer when ¢ = 5 miles. Show all your work

and include units.

QQL:“ @OW\Q» \«/QQ/W C:'S I/ZMZQS
I U p
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