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MATH 110 Midterm 1, October 24th, 2017
Duration: 90 minutes
This test has 7 questions on 8 pages, for a total of 52 points.

Read all the questions carefully before starting to work.

All questions require a full solution; you should give complete arguments and explanations
for all your calculations; answers without justifications will not be marked.

Continue on the back of the previous page if you run out of space.

Attempt to answer all questions for partial credit.

This is a closed-book examination. None of the following are allowed: documents,
cheat sheets or electronic devices of any kind (including calculators, cell phones, etc.)
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Student Conduct during Examinations
1.

Each examination candidate must be prepared to produce, upon the
request of the invigilator or examiner, his or her UBCcard for identi-
fication.

Examination candidates are not permitted to ask questions of the
examiners or invigilators, except in cases of supposed errors or ambi-
guities in examination questions, illegible or missing material, or the
like.

No examination candidate shall be permitted to enter the examination
room after the expiration of one-half hour from the scheduled starting
time, or to leave during the first half hour of the examination. Should
the examination run forty-five (45) minutes or less, no examination
candidate shall be permitted to enter the examination room once the
examination has begun.

Examination candidates must conduct themselves honestly and in ac-
cordance with established rules for a given examination, which will
be articulated by the examiner or invigilator prior to the examination
commencing. Should dishonest behaviour be observed by the exam-
iner(s) or invigilator(s), pleas of accident or forgetfulness shall not be
received.

Examination candidates suspected of any of the following, or any other
similar practices, may be immediately dismissed from the examination
by the examiner/invigilator, and may be subject to disciplinary ac-
tion:

(i) speaking or communicating with other examination candidates,
unless otherwise authorized;

(ii) purposely exposing written papers to the view of other exami-
nation candidates or imaging devices;

(iii) purposely viewing the written papers of other examination can-
didates;

(iv) using or having visible at the place of writing any books, papers
or other memory aid devices other than those authorized by the
examiner(s); and,

(v) using or operating electronic devices including but not lim-
ited to telephones, calculators, computers, or similar devices
other than those authorized by the examiner(s)(electronic de-
vices other than those authorized by the examiner(s) must be
completely powered down if present at the place of writing).

Examination candidates must not destroy or damage any examination
material, must hand in all examination papers, and must not take any
examination material from the examination room without permission
of the examiner or invigilator.

Notwithstanding the above, for any mode of examination that does
not fall into the traditional, paper-based method, examination candi-
dates shall adhere to any special rules for conduct as established and
articulated by the examiner.

Examination candidates must follow any additional examination rules
or directions communicated by the examiner(s) or invigilator(s).
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In the following questions, Justify your answers and show all your work. Unless otherwise
indicated, simplification of answers are required.

1. This question has two independent problems with multiple parts.
(a) Consider the function f(z) whose graph is shown below,

1 2 3 4 5 6 7 3

Evaluate the following limits or determine they either do not exist or approach (positive
or negative) infinity.

(6) lim f(@) =4

(i) lim f(z) = DNE
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(b) Evaluate the following limits or determine they either do not exist or approach (positive
or negative) infinity.
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2. This question has two independent problems.

(a) (i) Let f(z) = xf_g and g(z) = /1 —z. Find the domain of g(f(z)).
g%gx»=§_i_: X5 - (3 REY
J ) \= 33 j XA 3 SNy
X+ >0
| S

Let (1) u(z) = 3z + 2 and v(z) = 2z + A. Find A such that u(v(z)) = v(u(z)).

WO OO = (a4 A) 1Y = bx 3
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3. Suppose the temperature T'(t) (in degrees °C) in this room at ¢ minutes after the start of
the exam has been recorded and reported in the table below.

0 5 7 11 15 19 | 21
T(t) | 18]18.2 185189 [19.2[19.2]19.2

(a) Suppose we define the inverse function T~ over the interval [18,19]. Explain the
meaning of the output generated by T!.

‘\-\ . 6(\)6\/\ *emyem‘kure\ ‘&\.\A _\’\/\ﬁ ‘E'\MTIE
s s e O#X&V SE \\‘\

(b) Explain why based on the data available we can claim that the temperature in the room
was exactly 19 °C at some point in time.

TED T o oot udfon | TUN ~BSC ad TUS)=\G 370 |
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(c) Estimate 77(19). Provide a rationale for your estimate.
Use cr-uercae &\WQQ + es‘k\\w:#z
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(d) Estimate at what rate is the temperature in the room changing at t = 7.
OOC’JV\\UQ,Q m)erc.oe dm.ag ‘ko Qg\%\,«%g -
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4. (a) Find all values of z where H(z) is continuous, where

(‘,mz\-\\m.\mu%\ 5
- ¢+ 5+ 6
ko =) o33 °S0 & a3
H(z) =
B g e ¥R XEO K
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(b) Find @ and b such that the following function is continuous everywhere

V3—y, y<-—1
gly)=qay+b, —-1<y<l1
10y —8, y>1
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(c) Find a valid function L(t) such that the following function F(t) is continuous every-
where:

B t<0
F(t)=<{L(t), 0<t<5
L. t>5
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5. Consider the function f(t) = 3t* + ¢t for ¢ > 0.

Let P(tp,yp) and Q(to, o) be two points on the graph of f with tp = 2 and to = 2 + h,
for h % 0.

(a) Find the slope mpg of the line that goes through P and Q. Simplify your answer.
LR VT3 = B )
o=, \,g 3 = 3 (444 )l =3+ 3Rt 14 = Q=4 %\\l-k\‘}h-\-\l%

- A dhag 4
e +;+hAi>L = 2 :h = 313

b) Compute lim mpg and explain what this limit represents graphically.
P h—0 Q
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(c) Suppose f(t) represents the position (in m) of a car at time ¢ (in s).
(1) If h =1, what does mpg represent in this case?

C_tj;\a}e Vd{(ﬁ d% Aoa\qe \awercﬁe \)éoc?\-\; > Ww -\1 5 Gk

(75) What is the instantaneous velocity of the car at ¢ = 27

\DD‘M\s Lﬁ% "\ QD%

(749) At t = 2, is the car moving away from or towards its initial position? Explain.

&WC\\’\ \Me&\-\, It yerﬁ%ve
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6. This question has three independent problems. You may use differentiation rules to compute
derivatives as appropriate.

Find ¢ if y = 22° + V22 — 3 41907155,
(a) y ify 7=

\] w4 XP =3Py aoF

“ S -3
=t Lo

(b) For what value(s) of = does the graph of f(z) = #* + 3z® + z + 3 have a horizontal
tangent line?

Rorfzade), Youged fine =(sloye 20%) = $1 (=0
§)=2ex bt | =0
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(¢) Find an equation of the line tangent to the graph of y = 1+ 42 + z* at the point of
coordinate z = 1.

\1\\_ Adx w\\mﬁb
NOY= 4 = 6 o (\,6) >
\\‘UB: g 6= 6- \"v& b=0




MATH 110 Page 8 of 8 Student-No.:

7. (a) Sketch the graph of a continuous function f defined on [0, 1] and with range [0, 1]. Make
sure you label the coordinate axes. Your sketch must be to scale.

A
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(b) Draw the line y = z on the same diagram you drew in part (a). Based on your sketch,
how many intersections does your function f have with the line y = z, that is, how
many solutions does f (x) = z have?

ogi, o e s
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(c) Using appropriate theorem(s) discussed in class, prove that any function f defined on
[0,1] and with range [0,1] must have at least one point z in its domain such that
f(z) = z. (Hint: Consider the function F(z) = f(z) — z.)
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