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— This is a closed book examination.

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

— The exam is out of 40 points.



1. Find the derivatives of the following functions :

(a) (3 points) y = e** —e™**

dg'= (e ~-e )l
(Y - (™)

(sw) - (2 " oy 2%
= 2e* (~2.)QZ)L; Qe 4+ de
(b) (3 points) h(z) = 36‘““’+1n(cos:1:) sin(1)

W< 3 (et 0), (LuCeos m)) (im0}

=3 JCo\wL) et“““) + Co:;Ct) -0

Co s O
—8in ()
CoS Cx)

Sin (%)
Cos ()
(c) (3 points) f(z)= 3sin*(2z ~4) — 2cos’(3z + 1)

-2 @ (21—%)) 2 @as (2 xH))

=2 (@) Ain (1) sin (2e- ) -2(3) ) Coa () o

. 3 Jb ecz CX) e'b:x.h.(lf)

"31566(,) Lo () i

=6 (31_\3 Cos (2x-4) sin (2x -1 -4 (- 33(+|)SML3IHB Cos Bxt!
= 6 (2) o5 (214 ST (2-4) + 4 (3 Sin (351) Cos (301))

= 12 €05 (ax-Y) sin (2x-4) + 12 »in (3x+) cos (3141
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2. {4 points) Determine the equation of the tangent line to the curve of ¥ = 5 at the point
= -2,

\é:’?r(zo) (x-xe) + (o) L6 = 5% oo = =2

We wneed +o evaluaie =F‘(..?.) and :TD Q’z.)
Fived, ¢¥(.L)= 571 _ )

1.
25 25
FACE (5%) - 5% Lu(s)
> (D= 57 Wls) = L (5)

a5
So, 6 _ ;})'(__2,) 0,- (-7_\) + %(-2)

= @ yoay L

K5 R

3. For the following equations, determine the value of x
(8) (2 points) 9+ 4In(z) =17

Binby=13-9 - 3
= \—V\bf-) = _g_. =)
= &bn.(x)

2
= eZ_ = n= e

(b) (2 points) 3%+2 = 42-=

Lw b"*‘l) - \»/L(L\'H")
= () (@) = (329 bnl)
= xnB)F AnG) = anli)-x b (W)

=) X L (3) 4 n () = 2 ba (4 - 2 n ()
= o () 4l = 2 (W) - AnE)
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= - - 2 b (- A (3)
T L) + n()




3z 41

4. Consider the following function f(zr)= -

(a) (1 point) Determine the domain of f.
A-xF0 = wFL. So twty DLz (~0212) V (200)
(b) (2 points) Find, if it is possible, the coordinates of the intersections of f with x-axis

and y-axis.

- \n“rErCep‘if We selve %bc) =9 So) KK 4} =0 )C.f)'.:‘*‘

3
- Intercepts set x=o and Com pUte #(0) = %—C-El;—]-‘-:‘z

'-? () crosses -aXis at (—;\5,0)
-‘ﬁ bc) Crossées \l_axgg at (O) %

(c) (2 points) Determine, if it is possible, the vertical and horizontal asymptotes.

H' A -4QA:M 3x.+) = ..é_. =-3
H=2 T oo 'l -)
Vence, Y= =3 45 a H-A
/\\/;/'é/ “B‘LW\ > aet) == ——-—?;——" o+ o
AL A-X 0
x\f\'\ ?)'x-\-\ —_ 3(2‘) "\", — }___- g o %a
=4t 2-x o ©

Hencey, L= A X3 a V. A
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(d) (3 points) Calculate the first derivative of f and find all possible critical points.

:lper,) = (’5)¢+\ ! - 3(.1_'};) _ (31(_.”) (_\l
. CA-X)L
= 6- D% + 3| - 3

2\ Cﬂz__)gz |
Theee v g x(/w)?b. thok d/(x)=0 Alnte L' >0
')D (2) does not esust. Mowever 2 E}-b:ﬁ:_y No ¢ P 712&( ;P(x)

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

AT (CL))’ = (F (a0 )'.— (-3 (27 (2973
(2N
S L
= G) (_—'Z-D C"l) [‘2')') = (‘2_)(’33
there L5 no x puch thak 4[?” =0
There 15 no in ﬁl&ol-:‘an point 7gar _]0_(1)

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

£(z) " + j

—‘..
/
Concavity of f U o { /_\
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(g) (3 points) Sketch the graph of the function f
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5. 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?

Pa = PCO) = 60 e-o-?(o) = &0 e.o = &0

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

0d(3
at t= ?:, W e MVC' PCS): 60 & )':_ 66!30\
. 66R
(c) (2 points) How long will it take for the population to reach 10 times its initial
population ? o S E ”
We need to solve P®=10F » He = lof
:7 eO.B'& — IO

NS (eo.ai*) - (o)

'::_> 0.3t = LYLC‘O)

=  t: (o) _ 5 979 days
0 g

(d) (2 points) Compute the rate of change of this population at the third day ?
‘ ' 0.3t S L
P' (= (60 e"‘“’) - 60 (0.8) e —.:Z/S'eog

at £=3 days, we have

/ 0.8 (3)
P() = 4E¢<
— 5249. N2h
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