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You must sign below.

Cellular phones, unauthorized electronic devices or course notes are not allowed during this
ezam. Phones and devices must be turned off and put away in your bag. Do not keep them
in your possession, such as in your pockets. If caught with such a device or document, the
following may occur : you will be asked to leave immediately the ezam and academic fraud
allegations will be filed which may result in you obtaining a 0 (zervo) for the ezam.

By signing below, you acknowledge that you have ensured that you are com-
plying with the above statement.

— This is a closed book examination.

— Only Faculty standard calculators are permitted.
— There are 5 questions.

— The exam is out of 40 points




1. For the following equations, determine the value of =
(a) (2 points) 9+ 4In(z) = 17

L\‘-V\.(_y_): i7T-9= &
Lw6o = .{’7 =

€ - e

2
= %= &

(b) (2 points) 37+2 = 42-=

L“,(g,*"i) = (i)
= ) bl = @-5) La(x)
= )t a3y A () - % ba ()
=7 b)) sxbniny = & Wy - 2ln ()
= L) 4 b)) = gin (W)~ Alniy)
=) x = i\-‘n-('-\)‘“'“_(é)_
L () 4+ ba(a

(4 points) Determine the equation of the tangent line to the curve of y = 5% at the point
r= -2,

4= £0W) (- )+ F (o) L£00=5") x=-Q
We need 4o evaliote =f'(‘2) and ‘-%'(2—)
Wf$h ,x;?(-—?b: 5”‘1':_ _%:.1 =) :1%
* -TP’(1)= (59 = 5% W.(5)

) _ R - Lbe(®)
= D= 57 () .

4= (- (*-D) + 4(-2)

b B) (145 4 1
“.';15 (13,),,(25_

2.

S0 )
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3. Find the derivatives of the following functions :
(a) (3 points) f(z) = 3sin*(2z —4) — 2 cos?(3z + 1)

=P'(x,)= 3 (Sl‘n1 (?_x-!-\))'.- 0 C Cosz (31-\—\\)!
= 3 (2) stn' (2x-u) snf'izx-q) - & (2) cos () cos (o)
= 6 (2u-uY (o8 (24 -U) Sin (2x-4) -4 () (3%+1) S n (But) (o8 (341)
= 6(2) 05 (2x-uYsin (21-4)41(3) sin (3%41) Cos (3 41)

= )4 Cos (x-uY sin (2x=U) 412 470 (3x4)) Cos (3% +)

(b) (3 points) h(z) = 3¢'™"* 4 In(cosz) — sin(1)

4
h,' ()L) = 3 (61"““‘19’,}. LH.'C(DS (Xﬁ) - Sin 0)

= 3 Yo ) e’L"m)Jr CosOO  _ O
008 (1)
= amele) €M, sint
. CoS (x)
aw(
=3 ped® e . _ St
cos (x)

{c) (3 points) y =% — 2= '
gr - (621(.)' _ Ce~21>
- @) e (anyle™®*

o .
=€ 3" Fage 3




4. A bacterial colony’s population is modelled by the function
P(t) = 60"
where P is the number of bacteria after ¢ days.

(a) (1 point) What is the initial Population of the bacterial colony’s ?

B Plo) = co Eo.?[o) = 60 @°- &o

(b} (1 point) Determine the bacterial population after 3 days?

0.5 (3)
At £=3 we have P(d = 60 e = £61,39
2 2 664
{c) (2 points) How long will it take for the population to reach 10 times its initial

population ?

g &
We need Jo Solvel! P® =10k = %80 = }OPO/
= 80.2{-5 10

= Ln,(eo'x"‘) = Lba(io)
= 03t = (o)

= . b (10) =x. 379 dugs

0.¥

(d) (2 points) Compute the rate of change of this population at the third day?

’ 0.8 ¢\ 1 SE
P® = @O& ) = 60(0.8’{->'¢_°__O'2b: 60-(0-5')&0
~ L)?eo'gt

At £= 3 days, we have

Py g et
= 529 .1l 25
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5. Consider the following function f(z) = e

(a) (1 point) Determine the domain of f.
F-xF0 D x4d, So twek, D= (-ma)U (200)

(b) (2 points) Find, if it is possible, the coordinates of the intersections of S with x-axis
and y-axis.
|

Z—_—\M: WwWe Solve %(X) =0. So) Yx+l=0o ,{.-P'x: -—_._2)

3 - = 3(0) + =1
doivtescept  set x=o and compute (). 2=y

:ﬁbc) cvesses -axis at (-J__s )0
: - i ]
£ (X) crosses y-axis at (o, L)
(c) (2 points) Determine, if it is possible, the vertical and horizontal asymptotes.

H. A Hown Dux) = 3 .7
T At J-n -

Hencey, Y= -3 £s & H-A

N e Dt = 2E2H =T s g
A2 A-X oh °

Down 2u4) = 2@ = F_ =- e
n=>2% 2-x 0~ o

Hence, x=d xs a V.A
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(d) (3 points) Calculate the first derivative of f and find all possible critical points.

200 = Erel)'s 30 o (e
i @

= -3 31. + - _*F S0
( o) x)"
There £9 no % puch ok *(,L 'cx) VO L oddilown
=P‘ () does net enust. Howe,w:r,a‘t f%? = No C P £or £(x)

(e) (3 points) Calculate the second denvatwe of f and find all possible inflection points.

Peos(ds) = # (@) = 762 a0 0y

= 1y ) (2w (ﬁ.x—)-%

There 1's no 3 auch +hat _7() (’L) =0,
There s no )‘nflecﬁ‘on ))om'f 7%( 10-(1)

(f) (3 points) Build the variation table.

I N Y ™
G I
! / /V-A /

f(z) /

Concavity of j’ \J \] A / /\
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(g) (3 points) Sketch the graph of the function f
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