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Date Class Period

Title: The rate of change .

Lesson objective : after the end of this lesson the student should be able to

1- Find the variation function.
2- Find average rate of change
3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )
Lesson activities:

The Variation Function
V(h) =f(x, + h) - f(x,) the function V is called the variation function

of the function f at x =x;,

Ca) Example

1 Iff(x) =3x+x-2 and x changes from 2 to 2 + h find the variation function V, then

calculate the variation of f when

a h=03 b h=-0.1

ﬂ Try to solve

{1) If f (x) = x% - x + | find the variation function V when x = 3 then calculate:

a Vv(0.2) b V(-0.3)

The Average rate of change function

Ah) = V](Ih} = [l + IL} fx)  of i.: _ f'(.ll:;ir : il(.m
Q:) Example
2 If £:]0, o[ —— & where f(x) =x> + | find :
@ The function of the average rate of change of f when x = 2 then calculate A (0.3)

b The average rate of change of f when x changes from 3 to 4
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Date Class Period

Title: The first derivative.

Lesson objective : after the end of this lesson the student should be able to

4- Find the first derivative.
5- Find slop of tangent.
6- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )
Lesson activities:

the slope of the tangent at C = tan @ = lim _J 0+ l']'l] ") if exist
h—o

et

the slope of the tangent to the curve of the function f where s

y = f(x) at the point (x,, f(x,)) equals the rate of change of f

1 Find the slope of the tangent to the curve of the function f where f (x) = 3x% - 5 at the point
A(2, 7) then find the measure of the positive angle which the tangent makes with the positive

direction of the x-axis at the point A to the nearest minute .

Solution
L f(2)=3(2)2-5=7 .. the point A (2, 7) lies on the curve of f

the slope of the tangent at (x = 2) = the rate of change of fat (x = 2)

= lim Jf@+h)-f(2)

h_0 h
1 = 2
. the slope of the tangent = lim 3@+ --5-7_ iy 12h+3h°
h.0 h h-.0 h
= hm (12+3h)=12
h_0
then tan @ =12 S O@=tan - 1(12) ~ 85° 14
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ﬂ Try to solve
{T} Find the slope of the tangent to the curve of the function f where f(x) = x* - 4 at the point
A (1, - 3) then find the measure of the positive angle which the tangent makes with the

positive direction of the x-axis at the point A to the nearest minute .

The Derivative Function

Iff:]a.b[ —— R.xe]a.b] then the derivative function /" :

)= lim SO+ }111} SO provided this limit exists.
h-0

The derivative function symbols :
If y = f(x) then the first derivative of the function f by the one of the symbols
y' or f' and read as " y derivative" or " f derivative "

dy
dx

and read as " dy by d x " or " the derivative of y with respect to x"

Notice that the slope of the tangent to the curve of y = f'(x) at the point (x,, f(x,)) is f'(x,)

Ca) Example

2 ' Using the definition of the derivative. Find the derivative of the function f where

f(x)=x?-x + 1 then find the slope of the tangent at the point ( - 2, 7)

Solution

) =xt-x+1

Sfx+h=@+h?-(x+h+1 =x2+2xh+h?-x-h+1,
fx+h)-f(x)=Q2x+h-1)h

o f'(x)= hlm Jx+h)-fix) S f'(x)= lim (2x+h-1)h
h-0 h h-0 h
f'lxy= lm (2x+h-1) fl(x)=2x-1
G- =(-2P-(-D+1=7 .". the point ( - 2, 7) lies on the curve of

The slope of the tangent at the point (-2, 7)=f'(-2) =2(-2)-1=-5

ﬂ Try to solve
{2} Using the definition of the derivative to find the derivative of the function f when

f(x)=3x% + 4x + 7, then find the slope of the tangent to the curve at the point ( - 1 , 6).
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Date Class Period

Title: pifferintiability of a Function

Lesson objective : after the end of this lesson the student should be able to

1- Find the first derivative.
2- Find slop of tangent.
3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )

Lesson activities: Differintiability of a Function

The function f1s said to be differentiable at x = a ( a belong to the domain of the function ) if and

only if f'(a) exist where f'(a)= lim Jf@+h-f@

h_0 h
Q) Example

3 By using the definition, find the derivative of the function f where f(x) = 4, x-1 then find

['(5)

. Solution
o f) =4 x-1 .. the domain f=[ 1, x|

S f(x+h)=4 x+h-1

flx+h-f(x)=y x+h-1 -y x-1

f'(xy= lm flx+h)-f(x)
h_0 h

i

) \
= Ilm 4+ x+h-1 -4

x-1  multiplying by the conjugate of the numerator
h-0 h

f'(xy= lim (x+h-1)-(x-1)

ha0 hfx+h-l +4x-1)

= lim h = : X ::"]
—

hoO hefxsh-l +4x-1) 2/ x-1

notice that f is not differentiable at x = | because of the non-existance of the limit

f(5)= l S

e i BEW RS |

|
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ﬂ Try to solve

(3) By using the definition , find the derivative of the function f* where f(x) = + x+ 5

\#“: Exercises 3 - 2 \ﬁ‘:
(1) Find the derivative function of the function f in each of the following :
a f(x)=5x+2 b f(x)=3x?
c fx)=2-1 d f(x)=x"+2x.
(2) Find the first derivative of the function f in each of the following and identify the values of
x at which the function is not differentiable:
a fy=_L b f(x)=_
X x+3
c fl=_1 d Jx-4
2x -5

(3) Find the derivative of the function f where f (x) = x* + 4 then find the slope of the tangent to

the curve at the point ( -1, 3) which lies on the curve .
(4) Find the derivative of the function f where f(x) =a x + b at any point ( x. v) where a,b € R.

1(5) Find the slope of the tangent to the curve of the function f where f(x) = 3x? - 8 at the point
A (2, 4) then find the measure of the positive angle which the tangent makes with the positive

direction of x-axis .
(6) If f(x)=a x>+ b where aand b : stants . Find :
6, It f(x) =ax +b where a and b are constants . Find :

a The first derivative of the function f at any point ( x, y).

b The values of a . b if the slope of the tangent at the point (2, -3) which lies on the curve

15 12,
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Date Class Period

Title: Rules of differentiation

Lesson objective : after the end of this lesson the student should be able to

1- Find the first derivative.

2- Find slop of tangent.

3- Build mathematical connections among mathematical knowledge and life
situations.

Learning tools and resources : ( text. book page ( )
Lesson activities:

Derivative of a Function
1 - Derivative of the constant function

If y=cwhere: ce R then: 9Y =0
X

Notice that :
yv=f(x)=c., fix+h)=c

- 4y — )= lim S +h) -
X

d h_.0O h
4y — = lim _€-€¢ =0 (h#£0)
dx h .0 h

2 - the derivative of the function f(x) = x*

Ify=x" where: ne R then: =nx
d x
Ify=x then: _9Y = |
d x
Ify=ax" where: a.ne R then: —3L=an_r"'1
X
(‘a) Example
1 find 3—} for each of the tollowing:
X
a y=-3 b y=x' € y=>5x
d y = 3{3 e Yy =+ P

L Solution
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Date Class Period

Title: The derivative of the product of two functions:

Lesson objective : after the end of this lesson the student should be able to

1- Find the first derivative of the product of two functions .
2- Find slop of tangent.
3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )
Lesson activities:

The derivative of the product of two functions:
If ¢ and h are two ditferentiable functions with respect to the variable x then the function (g . /)

is also differentiable with respect to the variable x and di (g.h=g i—h +h. 98
X X

dx
Cb Example

3 Find%ify:(_r2+ 1) ( 2 + 3) then ﬁnd%whenx:— 1
X X

ﬂ Try to solve

(3) Find 4Y_if:

dx
a y=(2x+3)(3x-1) b y=(2x+5)2
c }f=1fT (4.“’{? + 4) d F=[#'T-l}{v’T +1)

e y=(4x2-1) (7 x* + x) then find %}’_m_r =
X
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The derivative of the quotient of two functions:

It g and / are two differentiable functions with respect to the variable x and h (x) #0

then the function (%} is also differentiable with respect to the variable x and % (%) = dr dx

e (&)= hg -gh
h 2 Ca:) Example

4 Find Y ify= k:']
dy xr+1
BTrytosolve
/'\ o d s o
4 Find &Y if:
e dx
2 x-1 2143 2x¢2 - 1
a = b = C  v=
Y x+l 4 | -4y Y X+5

The derivative of the xomposite function (Chain rule)

It y = f(z) is differentiable with respect to the variable z , and z = g(x) is differentiable

with respect to the variable x then y = f (g(x)) is differentiable with respect to the

. i i d. ¥,
variable x and: 4¥ = dy , “%
dx dz dx

ﬂ Try to solve

5 Ify=(>2-3x+1) find LY

dx

) Ify=(2x+3)% find j!f
X

the derivative of the funciton [f(x)]™

If z = [f (x)]" where fis differentiable with respect to the variable x . n is a real number ,

then: :z =n[f(xX)]" = f(x)

X

6 Find 4Y_if
X
a y=(60+3x+ 1) b y=(X-Ly

X+
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ﬂ Try to solve

© Find 4¥ it a y=(20-4r+1) by = (37
-+ 2
(E) Example
7 If fix % 3_2x2+5x-4 find the values of x which make f'(x) =2

ﬂ Try to solve

(7) Find the values of x which make f'(x) = 7 in each of the following:

a f(x)=x'-5x+2 b f(x)=(x-5)

Date Class Period

Title: Geometric Applications on the Derivative

Lesson objective : after the end of this lesson the student should be able to

1- Find the first derivative of the product of two functions .
2- Find slop of tangent.
3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )
Lesson activities:

Geometric Applications on the Derivative
In the geometrical explaining of the first derivative of the function
f where y = f (x) we found that the slope of the tangent (m) at the

point (x,, y,) equals the first derivative of the function at that point.

dy
dx

i.e. m=

at the point (_r] . yl) and it can be written at the form

dy
m=|— ;
l dx ]{'l|'y]}

and if @ is the measure of the positive angle which the tangent makes with the positive direction

of x-axis, then:

m=tan O = [_9Y

ll[L] '~]
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1 1t m,. m, are the slopes of two straight lines L. L, then :
L /ML, it and only if m, = m, (the condition of parallelism)

,L, LL, ifandonly if m, m, =-1 (the condition of perpendicularity)

2  The slope of the tangent to a curve at any point on it is known as the slope of the curve at
this point , also perpendicular to the tangent to a curve at the point of tangency i1s known as

the normal to the curve at this point .

[%ir'—]{_tr}']}

.. the slope of the normal at the point (x, y,) =

. _ -

Ca) Example

Find the slope of each of the tangent and the normal to the curve y = 2x° - 4x + 5 at the point
(-2, -3) which lies on it.

ﬂ Try to solve
@} Find the slope of each of the tangent an the normal to the following curves at the indicated points:

a y=x-7 when x=-1 b y=_r+i when x=4

X

5

cC y= when x=2 d y=('-2)(x+1) when x=1

x-3
CE_) Example
9 Find the points on the curve y = x” - 6x + 5 at which :

a the slope of the tangent = 2 b the tangent is parallel to x axis

€ the tangent is perpendicular to the straight lined y + x-1=10

ﬂ Try to solve

(9) Find the points which lie on the curve y = x7 - 3x? at which the tangent to the curve :

a Parallel to x-axis b perpendicular to the straight linex+9y +3 =0

Equation of the Tangent to a Curve
12



2 sec

13
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Date Class Period

Title: Exercise ( Equation of tangent )

Lesson objective : after the end of this lesson the student should be able to

1- Find
2- Build mathematical connections among mathematical knowledge and life
situations.

\#' Exercises 3-3 \#' ”

'd

Choose thr correct answer:

(1) The rate of change of x> + 4 with respect to x when x = 2 equals

b 1 d
a 4 8 04 12

(2) The slope of the tangent to the curve y = 3x - x> at x = 0 equals

a 3 b zero c -3 d 6
(3) The tangent to the curve y = x2 - 8x + 2 is parallel to x-axis at x =
a -8 b 2 c 4 d zero

<4> The straight line x + y = 5 touches the curve y = 3x% + 5x +1 at x =
a 1 b 5 c 3 d -1
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Find the first derivative with respect to x of each of the following.

. _ 2 AN v =1,4_2 )
46 y = x3 + 3x2 -5 q;«}y—zx" 3x3+7x 9
2
ﬁé}y=2x6+3«f? ﬁ?“}y=4x —3xx+2vx
4x% -x+3
20 y=x(3x2-yx ) 2vy =
v x
220 y=(2+1)(2x+5) 23 y=x2-7)(2x+3)
24 y=(2+3)(3-3x+1) 23 y=(2-Vx)(2+2Vx)
N 5x-2 AN x-2
6) v = Dy =
Y= V=115
28) Find the value of dy of each of the following at the indicated point:
28) 1 g p
X

aly=(x*-2)atx=0 b y=(x2-x+1)%atx=1

29) Find gy of each the following:
X

a y=(x+3)7 b y=(2x2-3)4

C y=(x?+x-1) d y3=3x2+1

e y=4 253-4x+7) fly=z2 | z=3x%2+2

/ﬂ Find the meacnre of the nacitive ancole which the tancent to the ciirve v — ¥2 4 # -1
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Date Class Period

Title: Integration.

Lesson objective : after the end of this lesson the student should be able to

1- Find the .
2- Find.
3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )

Lesson activities:

The function F is called antiderivative of the function fif F '(x) = f (x) for

all x in the domain of f.

@ Example

1) Prove that the function F where F (x) = % x* is antiderivative of the function f where
fx) =22

L Solution
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The indefinite Integral
The set of all antiderivatives of the function fis called the indefinite integral of this function and

denoted by [ f(x) dx [is read as integral of f(x) with respect to x]

IfF (x)=f(x) then [ f(x)dx=F(x)+c¢

where c is an arbitrary constant.

(a) Example

2 ) Verify each of the following:

uonulaQ

a (xTdx=1ix8+c b T+ A yde=x7-2 +¢
S o I ) 2

ﬂ Try to solve
(2) Verify each of the following:

3
a fx‘4dx=%x‘3+c b fxv‘1+x2d_x=%(1+x2)2+c

3 ) Using the principle definition of integration, find the antiderivative of the function f where:

a f(x)=5x* b f(x)=18x" c flx)=-3x*

(> Solution
a F(x)=[5x*dx=x"+c¢
b Fx)=[18x"dx=[3(6x)dx=3x6+c¢
c Fx)=[-3x*dx=x?+c

17
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Date Class Period

Title: Integration.

Lesson objective : after the end of this lesson the student should be able to

1- Find the .
2- Find.
3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )
Lesson activities:
Rule (1) :

Jx"dx = % x™ly ¢ where cisconstant,nis a rational number , n # -1
n+

C_\ Example

Find:
4) a [Xdx b [ x3dx ¢ fxXdx d f




ﬂ Try to solve

(a) Find:

2" sec

a [x¥dx b [x dx € [Xdx d (15 dx

L~
v

v Ja.f(x)dx=a [f(x) dx wherefis aconstant real number J

y J
e e e e

Q Example

~ 1 3
(5)a J3P de=3f ¥ dr=3x7 Frc=3 e

e ™ s

then:
JS5dx=5x+c, [-9di=-9t+cC

Jdx=x+c,[ V7 dz=VT7 z+c

e

i
~

[

L) 1ry to solve
(5, Find each of :

L A N

e

e —_—_—_

a [3x*dx b [-2zdz ¢ [-xdx d ;.4
5

ey
o
% Example

(6) Find: '@ [(4x+3x2)dx b

L

e
- -
-"l
|
)
A
J
p

- - - - — — — e
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ﬂ Try to solve

(6) Find:
a [ (3x2+2x-1)dx b f( +J_+3)dx
2x(x+3)d: d [ 4#*-9 4
C [2x(x+3)dx I v Y
Rule (4) :
fl(ax+b)rdx=—1 " (ax+b"*!+c,n#-1
a(n + 1)
@ Example
7 » Find:
a  [(3-2x)°dx b [(2x-7)3dx
4
c [ _ 1L __dx,x>-
-,’ISJ: 4 3
Date Class Period

Title: Integration.

Lesson objective : after the end of this lesson the student should be able to

1- Find the .
2- Find.
3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )
Lesson activities:
~ =~
\ni Exercises 3 -4 \n v
Find:
@ fdx @) J 7 dx (3 [ 8xdx
@ [4x3dx ) [ 9x®dx (6) [12x*dx
@) [5dx 8 [(5Vx dx (o) [3x"dx

a0 -8 ¥3dx A0 rZ¢dt 4D r1Z2 ¢54¢
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Date Class Period

Title: probability

Lesson objective : after the end of this lesson the student should be able to

1- Find the.

2- Find.

3- Build mathematical connections among mathematical knowledge and life
situations.

Learning tools and resources : ( text. book page ( )
Lesson activities:

Sample space (outcomes space)

»  The sample space of a random experiment is the set of all possible outcomes for

this experiment, it denoted by (S)

Remarks: » The number of elements in the sample space of a random experiment is
denoted by n(S).

» The sample space will be finite if the number of its elements is finite and it
will be infinite if the number of its elements is infinite. We will deal with the

finite sample space.
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First: Tossing a coin

Second: Rolling a die

@Example

2 ) Abag contains three identical balls: the first is red, the second is white and the third is yellow.
Write down the sample space if you draw two balls, one after the other, while reputing the

drawn ball before drawing the other one (with replacement) and observing the succession of

colors.

ﬂ Try to solve

<\ A box contains three identical balls numbered from 1 to 3. Two
balls are drawn one after another with replacement and observing
the number on the ball. Write down the sample space and find the

number of i1ts elements.
L ﬂl.l'l."

The event second

» Anevent is a subset from the sample space.

The simple event

» s a subset from the sample space that contains only one element.

The certain event
It is an event whose elements are the elements of the sample space S.

And it is an event that must occurs in each time we do the experiment.

The impossible event
It is an event that has no elements and is denoted by the symbol ¢

And it is an event that must not occur each time we do the experiment.
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(@)Example

3 ) In the experiment of throwing a coin several times, the experiment will stop if a head or
three tails appear.
Write down the sample space, and then determine the following events:
A The appearance of head at most C The appearance of two tails at least
B The appearance of head at least D The appearance of two heads at least

[ » Solution

From the drawing, we find: _ H

S ={H,(T.HT,T.H(T,T,T)} _H

A = {H(T HT,T HT,T,T)}=S$ ST H

B ={H(T,H),T,T,H)} NG T '

C ={T,T.H).,(T,T,T)}

D ={ }=¢ theimpossible event T
Date Class Period

Title: probability

Lesson objective : after the end of this lesson the student should be able to

1- Find the.

2- Find.

3- Build mathematical connections among mathematical knowledge and life
situations.

Learning tools and resources : ( text. book page ( )
Lesson activities:

Operation of the events

First: Intersection
The intersection of the two events A and B is the event A M B which

contains all elements of the sample space that belong to both A and
B and means the occurrence of A and B (the occurrence of the B A

two events at the same time). ANB
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Second: Union
The union of the two events A and B is the event A U B which S
contains all elements of the sample space that belong to A or B or

both of them and means the occurrence of A or B ( the occurrence
of one of them at least).

AUB

Third: Complement S
The event A" is called the complementary event of the event A,
where A" contains all elements of the sample space that does not

belong to the event A, and means non - occurrence of the event A . A
Note:AUA':S,AﬂA':gb A

Fourth: Difference

The event A - B contains all elements of the sample space that belong S
to A and does not belong to B it also contains the same elements of the

event AN B

and it means the occurrence of A and non-occurrence of B
(occurrence of A only). B A
A-B=ANB'=A-(ANB)

Fifth: De morgan's laws

A and B are the two events from the sample space S, then: S

(first) A'NB'=(AUB)
which means the event of (non-occurrence of any of the two events) A P
or the event of (the non-occurrence of A and the non-occurrence of B)

(second) A' UB'=(A N BY S
which means the event of (non-occurrence of any of the two events all
together) or the event of ( the occurrence of one of the events at most) X
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Mutually exclusive events

» Two events A and B are said to be mutually exclusive if AN B =¢

» Several events are said to be mutually exclusive if and only if each two by two
are mutually exclusive events.

(P)Example

4 ) Two distinct dice are tossed and observing the numbers on the upper faces.
First: represent the sample space geometrically, and then write down the following two events.
A "appearance of the same numbers on the two faces"
B "appearance of two numbers their sum equals 7"
Second : Are A , B mutually exclusive? Justify your answer

> Solution

First : The elements of the sample space are ordered pairs,

6
their number = 6% = 36 5
the opposite figure is the geometrical representation of the 4
sample space where every element is represented by a point 3
A={(1,1),2,2),3,3),44),5,5,(0,6) } f
B ={(61,65,2,43),3,4,2,5.(,6)}
Second: "."ANMNB =¢) .. A, B are mutually exclusive events

Date Class Period

Title: probability

Lesson objective : after the end of this lesson the student should be able to

1- Find the .
2- Find.
3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )
Lesson activities:

Calculation of probability :

25
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The number of the outcomes leads to the occurence of the event A

n (S) " The number of all possible outcomes for the random experiment

5 ) If a ball drawn from a box contains 10 identical balls, 5 of them are white, 2 are red and the
rest are green .Find the probability of the following events:
A the event "the drawn ball is red"
B the event "the drawn ball is red or green"
C the event "the drawn ball is not green"

©» Solution
The probability that the drawn ball is red =P (A) = The number of red balls _ 2 _ 5
The number of all balls 10

The number of red balls + green balls

The probability that the drawn ball is red or green =
The number of all balls

= 2+3 _5 _
=710 ~1079°

The probability that the drawn ball is not green = P(C)

= The probability that the drawn ball is red or white = 255 _07

1

Axioms of probability
1- For every event A C S there exists a real number called probability of event A, and

denoted by P(A) Where: 0 < P(A) <1 D E—
B A Y,

3- fACS, BCS
and A , B are mutually exclusive events, then: P (AU B)=P(A)+P(B)

From the previous axioms we notice that:

The first axiom means that the probability of the occurrence of any event is a real number
belongs to the interval [0, 1]

The second axiom means that the probability of the sure event = 1

The third axiom is called the sum of probabilities of mutually exclusive events rule which is
circulating for a finite number of mutually exclusive events.

P(AJUA,UA;U..UA )=PA)+P(A)+PA)+..+P(A)

where A, A), A; ,... ,A  are two by two mutually exclusive events
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@Example

6  If A, B are two events in a sample space S of a random experiment, such that:
P(A):% ,P(B)=% ,P(AﬁB):i,Find:
a P(AUB) b P(A") c P(A-B) d P(A'NB)

Ct)Example

7 ) If A, B are two events in a sample space S of a random experiment, such that P(A) =

P(B):%,P(A-B):%Find:

oo |Lh

k]

a P(ANB) b P(AUB) c P(A'NB) d P(A'UB)

ﬂ Try to solve
(7} In the previous question, find the following probabilities:
a P(A) b P(A'UB) c P(BNA"

(E)Example

8  If A and B are two events in a sample space S of a random experiment, such that
P(A)=P(A) . P(B)= .P(AUB) =3 Find:
a | The probability of occurrence of one of the two events at least.
b ' The probability of occurrence of one of the two events at most.
€ ' The probability of occurrence of the event B only
d | The probability of occurrence of only one of the two events.

ﬂ Try to solve
(8)- If A and B are two events in a sample space S of a random experiment, such that P (A) =0.8
,P(B)=0.6,P (AU B)'=0.1 Find The probability of the following events:
a | The occurrence of one of the two events at least.
b ' The occurrence of the event A only
€ The occurrence of onlv one of the two events
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@Example

9 ) A and B are two events in a sample space S of a random experiment, where:
P(B)=3P(A),P(AUB )=0.72, find: P(A) , P (B)

First: if A, B are mutually exclusive events. Second: if ACB

Date Class Period

Title: probability
Lesson objective : after the end of this lesson the student should be able to

1- Find the.
2- Find.
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3- Build mathematical connections among mathematical knowledge and life
situations.
Learning tools and resources : ( text. book page ( )

Lesson activities:

# Exercises (4 - 1) #

\1%, \7%,
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