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In the table below, only one among the proposed answers to each question is correct. Write down the
number of each question and give, with justification, the corresponding answer.

Ne Questions Answers
) a b c
Let f be the function given by
In(x -2
1 f) = =2 Oi+eol | 124l | 10;2[012;4e0]
The domain of definition of fis
The solution of the equation
2 In(Xx-2) =In(-x+4)is L 2 3
Let f be the function defined over ]O ; +oo[ (In ))2
2 n(x 2
3 as f(x) = An antiderivative of f is (In(x)) 2 2(In69)
4 lim is equal to 0 1 400
X—>+00
I1- (6 points)

U and V are two urns such that:
e U contains 3 red balls and 5 blue balls.
e V contains 4 red balls and 3 blue bhalls.

Part A

One ball is randomly selected from U and one ball is randomly selected from V.

1) Show that the probability of selecting two red balls is % .

2) Calculate the probability of selecting two balls having the same color.
3) Calculate the probability of selecting two balls with different colors.

Part B

In this part, one ball is randomly selected from U:
o if the selected ball from U is red, then two balls are randomly and simultaneously selected from V.
e if the selected ball from U is blue, then three balls are randomly and simultaneously selected from V.
Consider the following events:
R: “The selected ball from U is red”
S: “The selected balls from V have the same color”.
1) Determine the probability P(R).

2) Show that P(S / R) = % and deduce P(S A R).

5

3) The probability P(Smﬁ) == calculate P(S).

56’
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I11- (10 points)
Consider the function f defined on R as f(x) = e* —x — 2.

Denote by (C) its representative curve in an orthonormal system (O; i ])

Let (d) be the line with equationy = —x — 2.
1) Show that ligrn f(x) = +oo . Calculate f(2).

2) a- Determine lim f(x).
X——00

b- Show that (d) is an asymptote to (C) at —oo.
c- Show that (C) is above (d) for all x € R.
3) Determine f'(x), then set up the table of variations of f.
4) The equation f(x) = 0 has two solutions a > 0 and 3 < 0.
Verify that 1.1 < a < 1.2.
5) Knowing that —1.9 < B < —1.8, draw (d) and (C).
6) Let A(a) be the area of the region limited by the curve (C), the line (d)and the two lines with
equationsx =0andx = «a.
a- Verify that e* = a + 2.
b- Prove that A(a) = (a + 1) units of area.
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I Answer key 4 pts
1 bx—2>0andx #0; 1

so domain = ]2, 4o

C,2<x<4x—-2=—x+4x=3
2 second way: by verification 1

for x=3,In (1) =1In (1)

2
b, letu = 1nx,u’=l,fln(x)dx=fu x udy =& L
ox X 2
3 second way: by verification 1
(In(x)*) _ In()
2 Cx
b, fim S = iy L 4=
x—+o0  IN(X) x—+o0 IN(X)

second way:

4 o . 1
im 20 g R lim =1

x—+0  IN(X) x—>+00 <
1 Answer key 6 pts
Al |P2redballs)=Sx G =2x2=2 1
A2 P(samecolor)——4+—><c—3=i+gx%:% 1
A3 | P(different colors) =1 — % g 1
Bl |P(R) = 6 3 1

B cé B 8

P(SIR)=2+ 2 =2
B2 ¢7 37 . 1

P(R)XP(S/R)—— X ; = _6
B3 | P(S)=P(SRMP(SAR) §+—=§ 1




11 Answer key 10 pts
1 . : e
xl_l}rlloof(x)—xl_l)rlloox<7—1)—2—+00(+00—1)—2—+00 1
f(2) =e?—4=3,39
2a lim f(x) =400 Ya
X—>—00
2b lim [f(x) —(—x—2)] = lim e*=0
X——00 X——00 1
Then y = —x — 2 is an oblique asymptote to (C).
2C f(x)—ys =e*>0forall x .
Then (C) is above (d) for all x € R.
3 f'x) =e*=1;f'(x)=0forx=0
X | —o 0 +oo
2
f' - 0 +
f | 4oo +o0
-1
4 f(1.1) = —0.096 (negative)
f(1.2) = 0.12 (positive) and f is continuous s0 1.1 < a < 1.2 1
Or second way f(1.1) X f(1.2) < 0 and fis continuousso 1.1 < a < 1.2
5
E_
(©)
4_
2 2
B o
B 4 \ 0 2 4 £
) \
6a) |f(a)=0,e*—a—-2=0=>e*=a+2 Ya
6b) | Area = foa[f(x) —yldx = foa e*dx = e*]§ = e%— 1= (a + 1) units of 1

area




