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Exam
Exercise 1 (8 pts)

I) Let f be a function defined by:

;;T;, -1 <x <0,

fx) =

In(z+1)
BETSIE T Z 0.

Give the domain of definition, Dy, of the function f.
Calculate the lim f(x) and lim f(x).
z—0 z——1

Determine if the function f is continuous at the point xg = 0.

Ll

Determine if the function f is differentiable at the point xy = 0.
5. Determine f’(z) where f is differentiable.

IT) Evaluate the following integral:

/ln(a:—i— D,

z+1

Exercise 2 (10 pts)

The following table shows a sample of the glycemia (mg/dL) of adult persons grouped in 5 classes
having the same width:

Class n; | Middle point x; | n;x; mxf
[65,75] 15

[75,85] 20

[85,95] 30

[95,105] | 20

[105,115] | 15

Total

1. Determine the variable studied and its nature.
2. Complete the table.
3. Draw the histogram of data with frequency polygon.

4. Calculate mean, mode, variance, standard deviation and range of the given sample.
Exercise 3 (2 pts)

1. Classify these statistics according to their nature (indicator of central tendency or disper-
sion): mean, standard deviation, median and Q3.

2. Demonstrate why the sum of the relative frequencies is equal to 1.

Good luck



Solution

Exercise 4 (8 pts)

I) Let f be a function defined by:

sing if —1<x<0;

302—1-:(:’
f($) - In(z+1)
Tl if Z 0.
1. Dy =] —1,+00[.  (Ip)
2 i 10)= i 25 = lig 25 =1 (050
. . In(z+1)
mliglJf f(LU) n mligl* e+l =0 (05p)
. _ . inx _ sm(—l) _
Jim, ) = lim 285 = #42 = o (1)

3. We said that a function f is continuous at the point xqg =0 ¢f f:

lim f(z) = lim f(z) = f(0).

z—0— z—0t

From question (2), we have lim f(z) # lim+ f(z), so f(z) is not continuous at the point
z—0~ z—0
zo=0. (lp)
4. As f is not continuous at the point zy = 0 then we deduce that the function f is not
differentiable at the point zo = 0. (1p)
Note: We can also justify that f is not differentiable at the point zy = 0 by checking

that llm f(‘r 9 £ lim 92—5(0).
-0+t z—0~
g (2% +2) cos(x)—(2x+1) sin(z)
P07 , —l<xz<0, (0.5p)
flx) =
Uoleet), 2>0. (0.5p)

IT) Evaluate the following integral:
1 1
/ n@+1),.
r+1
To evaluate this integral, we use the substitution method.

For this, let’s put y = In(x + 1) = dy = %de. So,



In(z + 1)
2T Ve = d
[Fra = [

1

= §y2+ca CGR, (2p>
1

= §(ln(x+1))2+c, ceR.

Exercise 5 (10 pts)

1. the variable studied is the glycemia of adult persons and its nature is continuous variable. (1p)

2. Complete the table.  (4p)

Class n; | Middle point z; | n;x; n;x?
(65, 75] 15 70 1050 | 73500
[75, 85] 20 80 1600 | 128000
[85,95] 30 90 2700 | 243000
(95, 105] 20 100 2000 | 200000
[105,115[ | 15 110 1650 | 181500
Total 100

3. Draw the histogram of data with frequency polygon. (1p)

Histogram of the data with frequency polygon
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4. Calculate mean, mode, variance, standard deviation and range of the given sample.
The arithmetic mean: (1p)

k 1 5

B 1

i= =1



Mode: (1p)
the modal class is [85,95].

M, € [85,95]
Ay 10
M, =e;_ i—— =85+10 = 90.
TR TR, T T ot 10
where a; = 10 is the class width, A; = 30 — 20, A, = 30 — 20.
Note: We can also calculate the mode graphically.
Variance: (1p)
1 ¢ 1 1
_ 2 2 =2 _ 2 _
V(x)=- Zn(x —7)’ = > nai -7 = 105 (73500 + ... 4 181500) — 90° = 160.

The range, denoted by e:  (0.5p)

e = max (z;) — min (z;) = 115 — 65 = 50
1<i<n 1<i<n

Exercise 6 (2 pts)

1. Classify these statistics according to their nature (indicator of central tendency or disper-
sion): mean, standard deviation, median and Q3. (1p)

Class central tendency | dispersion
Mean X

standard deviation X
median X

Q3 X

2. Demonstrate why the sum of the relative frequencies is equal to 1.  (1p)
We have

k
S fimfik fob e f o with fi=
i=1

k
Sni=ny+ng+ -+ np=n.
i=1

k
Zfi = fitfot-+fi
i=1

n n n
_ M e

n n n
B n1+n2—|—---+nk_n

n n
= 1.

Good luck



