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MAT1330 A — Instructor: Elizabeth Maltais

Wednesday, November 13, 2019 : Test #2
. ] Faculté des sciences
Duration: 75 minutes Mathématiques et statistique
Faculty of Science
Family name: Mathematics and Statistics
First name: . 613-562-5864
W 613-562-5776
Student number : A www.uOttawa.ca
Q 150 Louis-Pasteur Pvt
Ottawa
Please read the following instructions carefully. ON K1N 6N5
e You have 75 minutes to complete this exam.
e This is a closed book exam. Except for Faculty-approved calculators (models:
Texas Instruments TI-30* and TI-34*, Casio FX-260* and Casio FX-300%),
no notes, cell phones, smartwatches or related devices of any kind are per-
mitted. All such devices, including cell phones, must be stored in your
bag under your desk for the duration of the exam.
e Read each question carefully — you will save yourself time and grief later
on.
e Questions 1 through 6 are multiple choice, worth a total of 6 points. Record
your answers to the multiple choice questions in the boxes pro-
vided.
e Questions 7 through 10 are long answer, with number of points as indicated.
You must show your work, your work must be legible and well-
justified, and you must record your answers in the spaces provided.
e Where it is possible to check your work, do so.
. Good luck!
—~
I uOttawa
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For marker’s use only

Question 1-6 7 8 9 10 Total
Maximum 6 3 2 3 6 20
Grade

Multiple-choice questions: Only your final answer will be considered.

1. (1 point) Suppose f and g are two differentiable functions. Some values of f(x), f'(x),
g(x) and ¢'(x) (for z = 2,3,5) are given in the table below.

v | f(z) | f(z) | 9(z) | g'()
2 5 | 3] 3 | 5 Ax)=F(q(x)

3 1 7 5} —1

5 -1 3 | 2| 5 =>P(x) = £(g0)9060)
If h(z) = f(g(x)), what is the value of A'(5)? = -ﬁ’(S) = .F’[g (5)) 3)(5)
A 15 c. -5 £ —15 =£(2)- 8’(’5)
B. 35 D. 21 F. =30 - (_3)(5)
Your answer: E =-15

2. (1 point) If g(z) = Ve=2* + 222, then ¢'(x) is

1 e2% 4 222
A. B. (=272 + 42)Ve 2% 4 212 cC. ——
2v/—2e2 4+ 4x ( ) 2v/ e 2x 4 Qx2
E. —c " +1/2 P
) T oVe 2w {92

Your answer: D 3()() = (e—zx + Qxa)‘/l’.

g’(x) = ﬁ(éz"ﬁ?x ) (~e® +4yx)

= <% +Yx _ 2 -6 +ax
Aexa  2Ae™rat e rad
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3. (1 point) Which of the following is the derivative of g(z) = In(e™**z% sin(z)6%) ?

6 —2e7%% 4 62° 4 cos(z) + 6% In(6) —2e™%* + cos(z)
A, -2+ — t In(6 B. C.
C + - + cot(x) +ﬁ e=2226 sin(2)6° e=20 76 sin(x)6°

6
D. —1 + cot(x) E. -2+ — + tan(z) F. —2+In(6) + 62° + sec(x)
x

Your answer:

A 9t = In(e™xEsin(x)€¥)
=In(€?) + In(xE) + In(sinx) + (&%)
= —X + 6K + In(sin()) + Xn)

— ﬁ’(’q =2 +6(%)+ .L(Cos(k)) + InG)
= —) + + cot(x) + Mn(s)

4. (1 point) Consider the curve implicitly defined by the equation
W y? =22+ 3.

What is the slope of the tangent line to the curve at the point (3,2)7

:

Your answer: C %3 “"\az = Xg"\".?b
= 3%2.‘3’ .\_2%.2’ = 2K+ 0
= By r Oy = H

A. B.

| N
~|
Tt ] =
—_
D

ol

— Lé’ (3%?— \_aﬁ) = X

@ B y= 2(32) +-2(2) A 3
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5. (1 point) If f(x) = %) for ¢ > 0, then f'(z) =

A. 213 10(3) Gmgxgx (m(g) In(@) + éD . . (ln(m)+ é)

D. 7%37In(3) In(z) E. 2¥3"In(3) F. 2% 3% (In(3) + In(z))

B (¥> X(%: (XB )) :e?}-pm(kB
)(X —¢ %,tr\(z\_ d (3" Jm(xs:(

M. (Infsygumte) + 3 (l)>
= ¥ () (nE)dnl) + )

6. (1 point) Given that the Taylor polynomial of order 4 of a function f centred at the base
point a =1 is

Your answer:

2 1 1 4
Ty(x) =3+ (z—1) +§(9&—1)3+E($—1)

which one of the following statements is correct?

A f(1) =3, (1) }l and f@(1) :% B. f(1)=3, f"(1)=2and (1) =2

C. )=, /()= and f91) =5 D. f(1)=3 (1) =} and f9(1) =6

E. f(1) = % (1) é and f@(1) = 3 F. f(1)=3, f"(1) = % and f(4)(19
Your answer: r—_-

' B

T (x)= ) + #0)(x-0) +%Eg%tx—a)z . —i—ﬂc“;}‘;‘ (x-a)® 4—£‘%§,.9)—(><-A)'f

Kl)=2 +0x-0  + kay PR v

= f=3 =0 MMN-14 FO_L £90 _
) 3t R TTRE

= =3 F0=0 £=2 F'O=3%-=

\
P (
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Long—answer questions: You must show your work, your work must be legible
and well-justified, and you must record your answers in the spaces provided.

7. (3 points) Using the definition of the derivative (i.e., from first principles), determine the
derivative of f(x) = /x —5. Make sure you start by writing the definition and use proper
mathematical notation throughout.

1) — o Flx+AR) =
£(x) N %

— L +h)-5 —\x=-5
-h—0 2

-A—ao

_ Lim  (x+h-5)—(x=5)
h=0 (-5 +X=5)

<J_ +h-5 —IX “) =g + (X=3%
TGAR=5 +Vx=s

= dom _ A
30 Ak +55)

— Aim \
T Ao (h—s =%

l
\IX+O-—5 +JF§

_
AUTEES

—
—
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8. (2 points) Using methods from calculus and algebra, evaluate the following limit if it
exists; otherwise, justify mathematically why it does not exist. Make sure you identify any
indeterminate forms you encounter and any theorems that you use from class.

sin(3n) ~3r - <— indaterminafe form of fype O

}:1—% 312
Lim,  e*sin(3x) + eX(cos(3x)B) =3
X0 GbX

Lim € (snBX) +3e0s@x) =3 ¢ jndet foxm OF hype 2.
X=0 GX ©

*M & (sin(ax) + Zeosx) + € (3003(3x) Jsin@¥) —O

=0 ©

_ Lim e*(Bsin@x) +pcosBx)) — & =
G

X0 G pro\nded the new

imi¥ exists or \s¥oo

9. (3 points) Let f(z) = 22* — 1622 + 7 for —3 < 2 < 3. Find the absolute maximum and
minimum of f on this interval, and the values of x at which f attains these extreme values.

Absolute maximum value a[;' attained at the point(s) x = | =+ 3

Absolute minimum value| — ) §" | attained at the point(s) v = | + 2

Justify your work below!

£ (x)=%x3-22¢
O = 3¥3-3
O= SMX(XL—‘( )

v
X=0 X=%t3

- f(2)=
f0)=7
'HEZ): A)-16(2) +7 =-25 f(3)=25  ABS MAX

=2 Q\Aﬁg MIN .
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—x
x3—1

10. (6 points) Our goal for this question is to produce the graph of  f(x) =

We provide you with the 1st and 2nd derivatives of f below, which may be useful:

—62%(2% + 2)

1+ 227 p
v and f() (;E?’—l)?’

(a) Write the domain of . {Xé _lr_‘)\/ X # i‘f

(b)Determine the critical number(s) of f (round your answers to 3 decimal places), or write
‘none’ if there aren’t any.

o= ﬁ—Z_X’S — 0= |+2¢&¢ = X3=-\z =) X:%Fl;— ~ —-0.794
A
(X3"l) Critical number(s) of f: | — O.7ql.+

(c) Determine the intervals where f is increasing/decreasing. Identify any local mini-
mum /maximum points. Justify your answers using the first derivative, and write your findings
in a clearly organized table. VA x=|

C‘OO/?’\FZI_ CB\F%>|) (\ ) ©0)

| peEC
beot)ca\i}: our \ ’NC/) | INC/7

£ has alocal min.

f'(x) =

=3[C1 |
(d)Determine the inflection point ¢ diéate(s) 6f f (round your dnswers to 3 decimal places),
or write ‘none’ if there aren’t any.

R~ gx3+§) = O-"E>><Z(><3 +2)
3_
(x l) Y= O IP candidate(s) of f: O and —JQGO

(e) Determine the intervals where f is concave up/down. Identify any inflection points. Justify
your answers using the second derivative, and write your findings in a clearly organized table.

(= e0,32)| @z, 0) (O, 1) (l DO)
Sign of §” — + +

Ve .| CoNcAVe CONCAVE
behaviour C%\Ig\i\mb CONCAVB up DOWN

of f m \j \J | /_\
@X-Z‘J_:L «

(=32 ~ —|.A60
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—+7. Determine all vertical and/or horizontal asymptotes of f, if any.

Tz

(f) Recall that f(x)
Show your work.

et iR e oy
dm =X = ¢ £ has HA y=0 as x—co

& F has aVA @ %= 1.

(g) Using your answers to (a)—(f), and any further values or limits you need, sketch the graph
of y = f(x) on the grid given below, and label all important points found in parts (a)—(f).

+2

If
@=(-1.960,-0420)

locad min
@ = (-0194)-0.529) T

VA X=|

—
—

O



