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I- (4 points)
A company produces and sells a certain product.

The table below shows the demand y in hundreds of units, in terms of the unit price x in
thousands LL.

Unit price X; in thousands LL 8 9 10 12 14
Quantity demanded y; in 100 of units 12 10 6 5 4

Assume that the preceding pattern remains valid as the price increases.
1) a- Calculate the means x and y .

b- An equation of the regression line (D, ) is: y =~1.3017x + b.

Deduce from the preceding question that b = 21.198.
2) Determine the coefficient of correlation r and give an interpretation to the value thus obtained.

3) a- Express, in terms of the unit price X, the elasticity of the demand.
b- For an increase of 1% on the unit price X,, the demand will decrease by 4%.

Calculate x,.
c- Estimate, in LL, the revenue for a unit price of 12 500 LL.

I1- (4 points)

A pastry produces and sells chocolate bars.

In order to promote the sale of these bars, the manager of this pastry decides to put gift coupons
in 50% of the bars produced. Among the bars containing gift coupons(winning bars), 60%
contain one gift coupon while the others contain 2 gift coupons.

1) A client buys a chocolate bar. Consider the following events:

e G: «The client buys a winning bar»
e U: «The client finds one gift coupon only»
e D: «The client finds two gift coupons».

a- Show that the probability that the client finds one gift coupon only is 0.3.

b- Let X be the random variable equal to the number of gift coupons obtained by the
client.
Determine the probability distribution of X.

2) In this part, suppose that the pastry has produced 200 chocolate bars.
A client buys randomly and simultaneously two chocolate bars.

a- Calculate the probability that the client does not find any gift coupon.
b- Calculate the probability that the client finds at least one gift coupon.
c- Calculate the probability that the client finds two gift coupons.



I11- (4 points)

Wassim wants to buy a car for 30 000 000 LL. He paid 5 000 000 LL down payment and decides
to borrow the rest as a loan from a bank "A". This loan should be paid back in equal monthly
payments for 3 years at an annual interest rate of 7% compounded monthly.
A-
1) a- Determine the value of each monthly payment.

b- Calculate the amount of interest to be paid by Wassim over 3 years.

2) At the same time, Wassim deposits in another bank "B" a capital of 25 000 000 LL over a
period of 3 years at an annual interest rate of 6% compounded quarterly.
Calculate the interest earned by Wassim in bank "B" over 3 years.

3) Did Wassim make a good decision when he chose to borrow the loan to buy the car?
Justify.

B-

Suppose that the lifetime of this car is 10 years and its salvage value is 5 000 000 LL.

1) Calculate the constant annual depreciation of this car.
2) What would be the price of this car in 5 years?

V- (8 points)
Consider the function f defined over IR as f(x) = 3—(x +1)e **" and denote by (C) its

representative curve in an orthonormal system (O;T,]).

A-
1) a- Determine lim f(X) and calculate f(—1).

b- Determine lim f(x). Deduce an asymptote (d) to (C).

X—>+0

c- Study, according to the values of X, the relative positions of (C) and (d).

2) a- Show that f'(x) = xe **'and set up the table of variations of f.
b- Draw (d) and (C).

3) a- Show that: J.(x +1)e " dx =(—x—2)e* +k where k is a real constant.

b- Deduce the area of the region bounded by (C), (d) and the two lines with equations
x=0and x =3.
B-
A factory produces watches. The total cost of production, in millions LL, is modeled as
C;(X) =6—(x+2)e™", where x is expressed in hundreds of watches (0 < x <4).

1) Calculate the total cost of producing 300 watches.

2) 75% of the watches are sold for 40 000 LL each watch , and the remaining are donated.

a- Prove that the profit function is expressed as P(x) =3x —6+(x +2)e™" |

b- Show that P'(x) = f(x) and set up the table of variations of the function P over [O; 4].

c- Calculate P(1) and give an interpretation to the obtained result.

d- What is the minimum number of watches that should be produced by this factory in order
to realize profit?
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Ql Answers M
la | x=106 ,y=7.4 1
b | b=Y=8&X thys h=7.4+1.3017%10.6 = 21.198 1
2 | r=—0.912. There is a strong negative correlation (-1 <r <-0.86) 1.5
d'(x 1.3017x
3a | E(X)=—x ( )z . 1
d(x) -1.3017x+21.198
1.3017x
E(x,) = 4 0 =4 & x, =13.026.
3| E(x) ~1.3017x, +21.198 ° L5
R(X) = xd(x) = x(-1.3017x +21.198) , for x =12.5.
3¢ | R(12.5)=12.5xd(12.5) =12.5(-1.3017(12.5) +21.198) = 61.584375 1
The revenue will be 61.58437 x 1000x 100 = 6 158 437.5 LL.
Qll Answers M
la |P(UNG)=P (U/G)xP(G)=0.6 x0.5=0.3. 1
X(Q)={0;1;2}.
P(X=0)=P (G) =0.5.
1b ( ) (©) 1.5
P(X=1) =P (UNG) =0. 3.
P(X=2) = P(DNG) = 0.5x0.4 = 0.2. OR P(X=2) = 1- [ P(X=0) + P(X=1)] = 0.2
2
2a | P(0gift coupons) = C§°° _ 4990 9 248 15
Coo 19900 398
_ _ 299
2b | P (at least 1 coupon) =1—- P (0 coupon) = 298 =0.751. 1.5
1 1 2
2c | P(2coupons) = Cuo icmo + Cfo _S 0.2899 1.5
Cooo Cho 1990
Qltl Answers M
[C@A+i)"]xi=R[(1+i)" —1]:>sz Cn:RxM thus
[(1+i) -1] I
with i=——x— and n=txk =36 =R =771,927 LL
100 12
=R =771 927 LL
Alb | Interest =2 789 387 — 25 000 000 = 2 789 387LL. 1
0.06 )"
Ay | Future value: F= 25000000(1+ Tj =2989 0454 LL. 15
I =29 890 454 — 25 000 000 = 4 890 454LL
A% Yes he did the right decision because the interest earned in bank B is greater than the 1
interest that he has to pay to bank A.
B1 | Annual depreciation = 3000000(1)85000000 =2 500 000. 1
B2 | In five years, the price of the car becomes: 30 000 000 — 2 500 000 x5 =17 500 000 LL. 1




QIv Answers M
Ala | limf(x) =3+ ()€’ =+ f(-1)=3 1
=3t i X i L1y,
Alb e X0 @ X+ @ +00 1
thus lim f(x) =3, then the line (d) with equation y=3 is an asymptote to (C).
Let h(x)=f(x)-3=—(x+1)e"™ ; Sign of h(x) = sign of —(x+1) since >0
Alc if x<-1;—(x+1)>0;s0 h(x)>0 (C) is above (d) L
if x>-1;—(x+1)<0;s0 h(x) <0 (C) is above (d)
if x=-1;—(x+1)=0;s0 (d)intersects (C)at point(-13)
f'(x)=0-[e™ +(x+1)e"]=xe"™. f(0)=3-2.718=0.281
X —00 0 +o0
f'(x) — 0 +
B2a || f(X) |+ \ / 3 15
3—e
Bt
B2b \ 1.5
A3a | ((-x-2)e™*+ k)' =7 4 (-1 (-x—-2) =(x+1)e 1
A3.b h h E 2 2 1
. — _ 1-x | _ 1-X _(_ -
Area = !(3—f(x))dx = J;(x +1)e"™dx —[ (x+2)e }0 = ( 5e~ + Ze)u :
B1 | 300 watches correspond to x= 3. C,(3) =6—5e* =f (3)= 5.323 therefore 5 323 000 LL. 1
1000000R(x) = N x 40000 % (100 x X) . Thus R(x) =3x
B2a 100 1.5
Therefore: P(x) = R(X) —C(X) =3Xx —6+(x +2)e"
P'(x)=3+e" —(x+2)e"™ =3—(x+De'™ =f(x) ;
P'(x) > 0 since (C) is above x-axis.
p(0) = — 0.563 and p(4)=6.29
B2b X 0 4 15
P'(x) +
P(x) 6.29
B2 P(1) =-3+3 =0and P is continuous and strictly increasing over[0; 4] . Hence, for selling
c 1
of 100 watches, the company breaks-even.
B2d | The company must sell a minimum of 101 watches in order to achieve profit. 1




	Examen-EN-Math-2015-2
	Bareme-En-Math-2015-2_se

