




































































































	




































































































	
























































































	OEBPS/Images/138.jpg
6.5 Frequency polygons

You have learned how to take a set of raw data and place the data in order, and then
represent the data in a frequency table, Now you will learn how to represent data in a
graphical form.,

1. The students in the 7th grade of one school gained the following marks in the
regional mathematics Olympiads, What does this data tell us about the ability of the
Grade 7 pupils?

64 |35 |91 |63 |52 |54 [37 |68 |58 |62 |48 |83
83 |68 |57 |56 |66 |47 |79 |78 |73 |52 |68 [65

a) Rankthe data in order of size and comment on the data:

353747 8391

You will find that it is not possible to set up a frequency table, Can you explain why?
Instead you will set up a’'stem and leaf’ diagram.

All the marks in the Olympiads are two-digit numbers, We call the tens digit the stem and
the units digit the leaf So the number 35 has a stem of 3and a leafof 5,

Ina stem and leaf diagram you place the stem digits on the left hand side of the wall and
the leaf digits on the right hand side,

In the stem and leaf diagram, 3|5 represents the number 35.

However, if the raw data was made up of 2-digit numbers between 1 and 10 such as 64,
35,91,6.3, etc, then the array 3|5 will represent the number 35,

b) Inthe above stem and leaf diagram, what are the numbers with a stem of 67

¢) What is the mode of the data? Explain how you used the diagram to answer this question,
2. Foreach of these data sets, construct a stem and leaf diagram and find the mode:

a) 34,52,42,39,47,34,38,57,39,51, 35,40, 39

b) 58,54,67,57,69,58,76,54,55,73,52,74,67

c) 265,271,260,274,268,277,265,289, 286, 268, 282
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4.4.1.2 Vertically opposite angles

1. Construct according to these steps:

a) Construct two lines @ and b so that they
intersect at one point,

b) Mark the point of intersection O,

¢) Mark points A and B on line @, and points € and

D onthe line b so that point O is between them.

. Work with the diagram above and complete
the sentences,

a) £ istheangle thatisvertically
opposite to £ AOC,

b) Ray OP is opposite ray

c) Ray OCis ray OB,

d) Theangle
adjacent to £ AOB.

is supplementary

e) Angle is the angle that is vertically
opposite to £ BOC,

Measure £ AOB and £ BOC and write their
degree measure, Compare these angles,

. Use the diagram to match the angles (in the
middle column) with the angle that is vertically
opposite and the angle that is supplementary
adjacent to it

/

/ ”
. 7,/ b
—F—
[t
”

d) How many angles did you get? Name them,

e) Divide resulting angles into pairs, Angles in each
pair should not have a common side, These
angles are called vertically opposite angles,

w Two angles are vertically opposite angles if the rays forming
N one angle are opposite to the rays forming the otherangle,
N\ 4‘5;__ Pairs of vertically opposite angles are: £ COB and 2 DOA;
=t 2 BOD and 2z AOC,
——ﬂ
A
b\\b
.

SUPPLEMENTARY

VERTICAL ADJACENT

ANGLES

+

+

> bbb b b
000000
0600600
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4, Rewrite the following product of monomials as a single monomial in standard form,

a) Sx xx? d) (-5pr3)* x 0.2p*
b) b*’>><64><b2><a‘9><1—16 e) 15x" X y*x 15%¢* X y8

2
<) (%xy) X (—1%}13 X x*) X 3z f) —32mfpn x (—%m3 X p"“)

REMEMBER!
Sk =5k

Monomial Monomial degree 7 =7x°

5. Find the degree of the monomials in task 4 above,
6. Using variables a, b and ¢ write:
a) a second degree monomial with coefficient equal to 3

b) a sixth degree monomial with coefficient equal to 4, where the exponent is the same
for each variable,

7. Fillin the table,

Monomial Standard form Coefficient of Monomial Monomial value
of monomial the monomial degree ifa=3,b=-3

4ab?® x 3b®

-2a’h* X 6b*

(-2)? X a?b’ X 3B

-2 % g% X (-3)(b?)’

8. Dariya and Kasym opened a baursak bakery in January 2014, They planned to expand
rapidly for two years, During this period of expansion, the monthly sales figure for the
company could be expressed by the monomial 1.52, where tis the number of months
starting from January 2014, The sales volume is expressed in tonnes,

a) What is the degree of the monomial?
b) How many tonnes of baursak had been sold 8 months after the launch of the business?
¢) How many tonnes of baursak had been sold 15 months after the launch of the business?

d) When did the volume of sales of baursak reach 600 tonnes?

Polynomials
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. Make a mathematical model for each of the following situations:
a) xis2timesy

b) xis55 minusy

) the difference of x and y is half of their quotient greater than y by an amount

d) the sum of x and y is 2 times their product z,then we can the expression

asX—Yy=2

Now write each mathematical model in another two ways,
. Make mathematical models for the following word problems:

a) The first number is equal to x, and the second is 3.5 more than the first,
It is known that s of the first number is equal to s of the second one,

b) The first numberis 1.6 times more than the second number. If we
subtract 2.6 from the first number and add 2.2 to the second number,
then they are equal,

¢) The number 225 is represented as the sum of four summands, The ratio
of the first summand to the second is 1:2, the second to the third is 2:5,
and the third to the fourth is 5.7,

. Solve problems using mathematical modelling.

a) Damir thinks of two numbers. Their difference is 123, If he divides

the greater number by the smaller, the quotient will be 5, with a If y is k times less than x, then
rermainder of 7, Find both numbers, this statement can be written:
x
b) Damir has written a non-reducible fraction, Its numerator is 2 less Y —Torx =ky

than the denominator. When he increases the numerator by 5
and decreases the denominator by 3, he gets 4, Find the fraction,

<) Damirasked Karina to write the number 140 in the form of two
summands, The quotient of one summand divided by 3 is equal to the
quotient of the other summand divided by 4.

. Choose one equation and use it to describe a mathematical model, Pass the
mathematical model to a classmate to solve,

a) a=5a+4; d) a+7= a—6
5 3

b) 6(x—2) =3x e){x+y:10
3x—=5y=6

<) m=7m4_-l_3 f) { x+y=5
9y —9x =27

. Some three-legged two-headed Slavic dragons and several forty-legged
millipedes met on a hillside, We know that there were 609 legsand 21
heads, How many Slavic dragons and millipedes were there?

. Solve the problems in Activity 4 through equations and systems of
equations,

When comparing the size of
two numbers x and y, if x is

Modelling
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Unit review

What have [ learned in this unit?
1. Complete the notes below to demonstrate what you have learned in this unit on powers
and the standard form of numbers,

Powers with integer exponent
The operation of raising a number to a power is called

The exponent of a number raised to a power is

Any number raised to the power zero has the value

Any number raised to the power 1 has the value
A negative number raised to an even number powerwillbe _ npumber,

A negative number raised to an odd number powerwillbea _— number,

Properties of powers
When multiplying powers with the same bases

When dividing powers with same bases

When raising a power to a power

When raising a product or a quotient to a power

Standeard form of a number
The standard form of a numberis

The order of the number written in standard form is

Questions that will help to revise your learning
Make up sentences, using the following words at least once:

* power * properties of powers
e exponent o standard form of a number
o base of a power
2. BEvaluate these:
2 s
a) -5x(5) -03’
224

b) (—2)° 4097 — (E)O

3. Present the following expressions as powers of expression y=,

a)y® b)y? gyt d)y®°
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10.

. Given monomials 5a; —4ab; 8a?; 12a; —2; 5ab; —a*:

. Write a second order trinomial of the variable a so that its value at

To bring the polynomial to a standard form, it is necessary:

Polynomials

a) to write all terms of the polynomial in a standard form

b) to put like terms together

¢) todetermine the degree of each monomial and write the polynomial in descending order of degrees

Consider the worked example below showing how to write a polynomial in standard form:
6x(-0.2)y"7 + (- %)x X 8xyz - 0.36xy5 X 0

= 6% (-0.2) X xy2z3 + (-%) X 8x X xyz - 0.36 X 0 X y5z=~1.2xy%2° - 2x%yz

. Write these polynomials in standard form,

a) x> +y-4x* e) 7aba®- 3a(-ab)

b) a+ 152+ 7x - 16a f) -15¢%(p®)° + 8qp° x 2qp*
¢) 2¥'Xx+xy-4x*Xx g) 23xa*+a?+17a*+a
d) dX7xcdxc?-13c%d h) 13n*Xn+7 X (n°)?+ (n)*

. Arman came up with this hypothesis:If a polynomial is written in a standard form,

then all monomials of this polynomial will be also written in a standard form!Is this
hypothesis true? Explain your answer,

1
a) Make a polynomial that uses all of these monomials and write this REMEMBER!

polynomial in standard form, When writing a polynomial in
b) Now make a new polynomial that uses each of the monomials standard form, all fts terms are
but has different terms to the first polynomial. written in order of decreasing

degree of the monomials,

a=2isequalto 21,

. Complete the table,

Polynomial Polynomial written in | The degree of | The value of the

standard form the polynomial | polynomial when:
10ab® — 3a*bh — 2ab + 10a%h a=2 =-5
— 12ab*+ ab

12m*n + 2m* — mn* + 4m*
+ 2m*n — 4m*

. Replace the * with a monomial so the equality is valid:

a) 7x+*+ 14x + 21y = 21x + 25y
b) « + 15pq? - 10(m?)’n - = = 3pg? - 16m°n
The shape on the right is made up of a rectangular piece of metal

with four square holes of side ¢ cut out, Write down the area of the
shape, What can you say about this expression?
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4,2.2.2 Operations with angles

We can compare, add and subtract two angles acand B by replacing angle B by a congruent
angle that has the same vertex and one same side as angle & We call this'laying off the angle)

1. Indiagram A, given the acute angle ABC and rays DE, GF and KP, draw three angles
GFH,EDQ and PKR all congruent to the angle ABC. Use squared paper to help, Repeat
this activity in diagram B for the obtuse angle ABC.

4
D E
X
A F
! P
B B

2. Drawand cut out a pair of angles congruent to the angles ABC and PQR given in the

diagram below, Follow the instructions and draw any conclusions,

Given two angles ABC Fit angle PQR overangle ABC Compare angles ABC and
and PQR so that their vertices Q and Band | PQR.

their sides BC and QP coincide,
and the sides AB and QR are on
the same side of a segment BC.

/A 7 The angle ABC is greater
R than angle PQR orangle
PQRis ... than ABC.

Given two angles ABC and PQR

o

Find the difference of angles CBA and PQR.

Superimpose the side BC of the angle CBA with
the side QP of the angle PQR, so that the sides RQ

and AB are on the same side of the ray BC. 2 RBA=£ABC- £PQR

Z!
B, [
-2
Find the sum of angles ABC and PQR. /4
Superimpose the side BC of the angle ABC with the
side QP of the angle PQR, so that the sides RQ and
B
AB are on the opposite sides of the ray BC. The angle 0 T
RBAisasumofangles CBAand PQR. £ RBA= 2 ABC + 2 PQR
4
R
B PC
Q

Investigate the sum and the difference of any two congruent angles DEF and RST.
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3.3 Inequalities that include the
absolute value of the variable

After learning to solve linear inequalities you can now consider how to solve inequalities
that contain the absolute value of the variable or an expression containing the variable,

1. Show on the number line a set of points, satisfying the following inequalities:
a) 8<a<8
b) b<-3.6and b>3.6
) —2.7<m<27

2 2
dn<——andnz=—
5 5
How else can you write down these inequalities? Explain your answer in detail,
2. Match the inequalities with their solutions as a numeric interval and as a geometric

representation.

- (1111114 YLLLLLL

1| |x|>a A [a,a] X —a N i
o —

2 ||x|=a B | (—a;a) Y _a @ 4
L >

3 ||x|<a C | (—o;—au[g+o) | Z _a M ¥
7777777 SRR T TV

4 | |x|<a D | (—w;a)u(a; + o) T i a x

3. Use the table above to solve the inequality. Write the answer as both a numeric interval
and a geometric representation on the number line:

a) x| <5 d) [x| <5
b) |x|>5 e) |x|=5
<) 3= |x| f) 1.5< |x|

4, Look at the worked examples below to help you solve more complex inequalities of the
type |x — a| < b using the geometric method.

a) x| <4
b) [x—7|<4
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2, Make a mathematical model of this problem:

There is a piece of alloy made of copper and tin that weighs 12 kg and consists of
55% tin. How much pure copper should we add to the alloy to get a new alloy made of
50% tin? Let x be the mass of pure copper.

pure copper final alloy

Mass of the tin
components

copper

Mass of the 12 x 12 +x

components

3. Make a mathematical model of the following problem:

Two vats contain solutions of acid at different concentrations. The first vat contains 3
litres and the second vat 7 litres. When all the contents of the two vats are mixed, the
resulting solution is 40% acid. Alternatively, if equal volumes of the solutions of acid are
mixed, the concentration of the resulting solution is 42%. How many litres of acid are in
each initial solution?

4. Make a mathematical model and use it to solve the following problems:

a) There are 2 alloys, containing 25% and 30% silver respectively, How many kilograms
of the second alloy should we add to 20 kg of the first alloy to make a 28%
silver alloy?

b) There are two alloys containing copper. The first contains 10% copper and the
second 25% copper. The two alloys are melted down and formed into a single alloy
weighing 180 kg and containing 15% copper. How much heavier is the first alloy
than the second?

5. Make a mathematical model of the following problem and solve it:

Tair has two types of sweets. Their price is 1200 and 1500 T per kilogram. He needs to
make a mix of sweets of 5 kg that will cost 1350 T per kilogram. How many kilograms of
each type of sweet does he need to make?

Give an arithmetical solution for this problem.

Modelling
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Unit review

What have [ learned in this unit?
1. Complete the notes below to show what you have learned in this unit on sohving
equations and inequalities containing a variable with a modulus sign.

Modulus

The modulus of a variable means

The geometrical meaning of modulus is

Systems and populations of linear equations and
inequalities
The solution of a system of two linear equations with two variable is

The solution of a system of inequalities is

The solution of a population of inequalities is

Adouble or pair of inequalities is equivalent to a

Questions that will help to revise your learning
Make up sentences using the phrases below at least once:

e modulus
o system of linear inequalities

o double inequalities

e numerical interval

o intersection of linear inequalities

2. Are the following statements correct? Explain why (not),
a) 7isa solution of the inequality 5x > 15

b) the following numerical interval corresponds to the inequality -4 < x < 5

—4 5 X

5x+32>13
¢) 5isasolution for

3x—8<7





OEBPS/Images/25.jpg
6. What value of c will make the root of equation x + 5 = 3x — ¢ a negative number?
7. ldentify the solutions for the inequalities =5 < 2 + 7y < 9 that are:

a) positive whole numbers

b) negative whole numbers

¢} the largest whole number solution
8. Express the following in mathematical language:

a) Multiplication of any even natural numbers,

b) The intersection of sets A and B.

¢) Double the sum of the numbers mand n.

d) The distance between points A and B is 350 km. Two cars left the cities, The
first car moved with a speed v, km/h and the second moved with a speed
km/h v, (v, > v,). What was the distance between these two cars in 2 hours:

i) when the two cars travelled towards each other?
ii) when the cars travelled in opposite directions?

e) Aizhan took part ina boat race, At the start her boat was moving at a constant speed
of m knots and she maintained this speed for ¢ hours, Then she increased her speed
by 5 knots. It took Aizhan (2t — 6) hours to finish the race, What was the distance
she covered?

9. Make word problems for these mathematical models,

DID YOU KNOW?

a) 15(x+1)=4
1 knot is 1.852 km per hour,

b) 3(x-2)=5(x +6)

X x
4T
<) 3+4
x+y=25
d){x—y=1

10. Solve these problems, using the stages of mathematical modelling,

a) Anice rink needs to be resurfaced every few hours, It takes two resurfacers working
together 20 minutes to clean a skating ring. If one resurfacer works on its own
for 25 minutes, then the second machine will require 16 minutes to complete
the task, How much time will it take for each resurfacer to clean the skating rink
working alone?

b) You are given two metal ingots containing copper, The weight of the second ingot is
3 kg heavier than the weight of the first one. There is 10% of copper in the first ingot
and 40% in the second. If we melt the two ingots to make one we will have an ingot
with 30% of copper. Find the weight of the resulting ingot.

o
|
=

<
b

o
=
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Itfollows that, (x* + 3x —2)(x* —4x+ 1) =x*—x* - 11x* + 11x — 2

When solving equations and inequalities you often need to multiply and simplify
polynomial expressions,

4, Find the product of polynomials, What coefficients do powers in the table have?
Complete the gaps.

Product of polynomials

a) (x(x*—1)

b) (x> +1)(x—1)

o (FPH+x)(F*+x+1)

d) (*+2x+3)(x* +x+1)

e) (= 3x*+ 2)(x+ 3x* — 2x)

f) (2x3—3x2 4+ 5x)(—x° + 4x? + 3x)
g) (—3x*—4x® + 6)(—6x* + 3x% — 2)

5. Prove that for any values of a variable:
a) the expression (@ — 3)(a+ 5)—(a + 6)(a —4) isequal to 9
b) the expression (n — 9)(n — 8)—(n — 14)(3 —n) isequal to 30

6. Evaluate for the given values of a variable:

a) (a+2)(a—5)—(a—6)(at+4)whena= 5%

b) (b —3)(b* + 6b + 9)—b(b* — 4b +4) when b =%
7. Isthe equality true? REMEMBER!
(= +xy +y) = (x+ )7 = xy +y7) = =2y .
To evaluate the value ofan
8. Transform each expression into a polynomial in standard form: expression, it is best to simplify
a) (9x7 + 6xy + 4y%)(2y — 3x) + 5x(x* — y) ftfirst.

b) 3 —2a+a®)(9a* - 5a—2) — (a—2)(a’+ 2a + 4)
<) (4b+ 5c)(16b*— 20bc + 25¢%) + (2¢ — 3b)(2c + 3b)—(64b? + 125¢?%)

Polynomials
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Degree

7. Solve the following equations:
a) 3*1=81
b) 10%***=10,000,000,000
c) 7#+3=343
d) 5%710=3,125

M Let's present the right hand side (RHS) of the equation as a power of 3,

The RHS of the equation is equal to the
left hand side (LHS) only if the bases and
exponents are equal to one another,

So we can make the values of the exponents
equal and find the value of x,

8. Research work, Define whether these statements are always true, sometimes true or never
true, Explain your answers,

a) The cube ofany natural number can end with any digit,
b) The third power of a natural number will never end with digit 7,

¢) The fourth power of natural number n ends with the same digit as the number n,

9. Solve this numerical crossword:

1 5 7

Across

i 6
0 (=2 2 3
2} The fifth powerof 3
4y 1 across multiplied by the square of 3, take away 4 P

43x 3
5) H
6) (42—-3)x7-10 6
Down

1) =5 raised to the fourth power
2} the product of the fourth power of — 0.4 with the fourth powerof 10
3) Thecubeof7

7). The cube of the difference between 5 squared and 2 cubed
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Introduction

Dear friends!

Itis an extraordinary textbook you are holding, It will guide you to an existing and diverse
world of mathematics.

In this course, you will: extend your knowledge of algebra, geometry and statistics; learn
how to describe various situations in mathematical language; make mathematical models;
and other new things, However, the most significant skill for you to acquire is the ability to
learn independently, You will learn how to set goals, make action plans and evaluate your
working,

Self-assessment pages at the end of each unit provide you with an opportunity to
track your progress, This will help you become more confident and successful both in
mathematics and in its application in everyday life,

Authors
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4, Raise the expressions to power,

Apply the property of raising
a power to a power

Apply the property of raising
a quotient to a power

a) (2’ o (-2 o (22)
b) (—0.5x%y*z)* d) (;—;)ﬁ f) ((Z—z>2>3
5. Calculate these.
P TET TS T
b) 0.2¢ x (5%)? e) i—gz h) %
€ (0250 x4 fl 4722757 ) Ex Exlf ;);;012)4?; 3

6. Expressa product asa power with a given exponent, if possible,

Exponent |

a‘b’

64k12p24q36

7. Dina came up with a new rule of raising to a power and wrote it on the board, Is this
rule correct? Explain why (not),

8. What is the value of the expression (—x)#*5 4+ x29157 Explain your answer, Make up
similar expressions,

9. Substitute mand n with numbers so that the equalities are true at any values of
variables a and b,

a) (amb4)6 = (a‘?bn)Z b) (a12bn)6 = (amb3)4

Degree
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4.1.3 Definition of an angle

Let us investigate the possible positions of points on a plane relative to a straight line on
the plane,
Draw a line g on the plane. It will split the plane
into two parts, We will call them semi-planes or
half-planes. The line itself is called the border seni-plane E
between the two planes, ‘D ® bo er -
G _// ~
Mark two points € and D that do not belong o ,/
toaline a If the points € and D both lie in the d
a
same semi-plane then the segment €D does not
intersect with the line @ semi-plane ;
Mark two points FE and F. If the two points E and _
F lie in different semi-planes then the segment
EF will intersect with line the a, i.e, has a common
point with line a.
1. How many parts is a plane divided into by:
a) aline?
b) two intersecting lines?
¢) two rays with the same endpoint?
d) two segments?
An angle is the geometric A
’
figure formed by two rays that v

’ ide pfa
have a common endpoint,

gle
vertex df angle Bq\/ nterjor
T

Two rays that have a common endpoint B divide the plane into two parts, These two rays
create a geometric figure, which we call an angle,

The two rays are called the sides of the angle,

The common endpoint is called the vertex of the angle,

The symbol £ is used to represent an angle,

In the diagram above, AB and CB are the sides of the angle,
Bisthe vertex of the angle,

£ ABC isthe angle formed by the sides AB and CB and vertex B,

A special case is when the two rays lie on the same line and are opposite rays, The angle

e they form is called a straight line angle,
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Self-assessment activities

Ie

Three candidates, Aida, Iskakov and Kan (shown here by the letters A, |, K) are standing
for election as mayor, A survey asked 50 voters to state who they preferred, The
following data was recelved, Present this data in a frequency table,

I A I I K K I I I A K A A
A K K I K A A I K I I K I
K A I I A I I K I A I I

K K I K A I I I A A K I

. Daria set out to repeat Pearson’s coin tossing experiment, She tossed the coin and

recorded the following outcomes, She only completed some of the cells, Can you
complete the rest of the values?

Outcomes Absolute frequency Relative frequency
tails 141
heads 053

. Using the data from the stem and leaf diagram, find:

a) the mean value 51356
b) the median 6 10124679
¢) the mode 7 3368
8 |47
o 1 key:5|3=53

. Grade 7 students had an end-of-term mathematics test, The marks out of 100 points are

given below:
7090 6060 90 70 80 80 65 90 60 80 7560 70 70 80 60 €0 75
807590 7580707560857575908085 707580708080
Construct a cumulative frequency table and use it to calculate:

a) the mean value b) the median ¢) the mode

. The table below shows how many women's shoes of different sizes were sold in a

Shymkent shoe shop,

Footwear size 33 34 35 36 37 38 39 40

Quantity 3 5 5 7 10 11 5 4

a) Find: i) the arithmetic mean size of shoes bought; ii) the median; iif) the mode,
b) Which measure of average' will be most useful for the shop?

¢) Construct a polygon of relative frequencies,
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The International System of Units known as the SI

Degree

system is the measurement system used all over the Sl prefixes are approved prefix names and prefix
symbols to represent multiples and fractions of
an Sl unit. The symbols are given in International

and Kazakh/Russian forms.

world Scientists give the results of their calculations
using the Slsystem,

The Sl units of measurement are:
e Unitof length is a metre with symbol m

* Unitof mass is a kilogram with symbols kg,

though we will use the gram g as our unit in 9192 G r 0
mathematics, mega M M 10°
o Unit of time is a second with symbol s kilo k K 10°
You will meet other Sl units in your science lessons. hecto h r 10?
deca da na 10
1kg=10°g deci d n 107
1t=10°kg centi c c 102
5t=5x10kg=5X10°x10°g=5x10°g milli m M 1072
1
e ko =10-3 -5
1g= 1000 kg=10"*kg micro u MK 10
nano n H 10-°

!
i
Img= 1000 8= 103g

15mg = 15% 103 g = 15 X 10-* X 10~ kg
=15x10"kg

5. Convert the following measurements using the Sl table and the examples above:

a) 5.6%X 10*Mttotonnes d) 5x 101 metres to micrometres
b) 2.3 % 105 mgto kilograms e) 10.2 X 10~* calories to kilocalories
¢) 15.5 % 10* hl to litres f) 5.7 X 1072 metres to centimetres

6. What fractions are the following?
a) TmmofTkm b)) Tmofimm €} Tgoflt d) 1mgoflkg
Write the answers as a power of 10,

7. The density of gold is 19.32 x10* kg/m?. What is the weight
of a gold bar with length 3.5 107" m, width 15 cm and
height 0.04 m?
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The number of elements in a sample is called its size. In a quality control experiment, if 100
packages of medicine are sampled for quality control out of 100,000, then the population

size is 100,000 and the sample size is 100,

2. Collect the following data from your class: how long does it take you to get from home
to school?

a) Make a list of the raw data. b) Rankthe data. ¢) Describe the data.

3. In order to check the quality of products on a production line, factory workers took 34
samples of 10 units from it. They noted the number of faulty items, The following data
was obtained:

o 0 1 0 2 0 1 2 1 6 0 o0 0 0 3 1 0
6o 0 0 2 0 0 1 1 o 0 0 1 1 o 1 0 1

Rankthis data and comment on the patterns you see in the data,

4. When a baby is born, the midwife measures its weight. In this sample, the midwife
measured the weight of 30 infants with an accuracy of 10 grams. The weights are listed
in kg below:

370 3.85 370 378 360 445 4.20 387 333 376
375 4.03 375 418 3.80 475 325 410 355 3.35
338 330 415 395 3.50 3.88 371 315 415 3.80

Make a set of order statistics of the weights of the newborn babies. Comment on the patterns you
see in the data.

5. Collect your own data from your class. For example, find out the size of shoes worn by your classmates.
Make a set of order statistics for the shoe sizes. Make a comment on this data.

6. Complete sentences to show you know the following definitions:

a) The population of asetof datais: ¢) Ranked data means:

b) A sample is: d) The set of order statistics is; @






OEBPS/Images/94.jpg
4.4.1.3 Adjacent and vertically opposite
angles: Problem solving

1. Draw threelines @, b, ¢ that intersect at point 0,
a) Markthe angles,
b) Name any three pairs of adjacent angles on a straight line,
¢) Indicate any five pairs of vertically opposite angles,

2. Aray NP liesinside the angle MNK (angle MNK is less than 180°), The angle between
the bisectors of angles <M NP and <PNK is equal to 25° Find the value of angle MNK.

3. Rays NA and NB lie inside a straight line angle MNK . Angle ANB is equal to 100°,
What angle does the bisectors of angles MN A and BNK form? Explain your reasoning.

e A,

Jan
[=

]

N
o)
]

4, Find the unknown angles using these diagrams:

Given: £ AOF = 35°, £ COAis 20%

Y greater than angle AOF
- Find: 2 EOC and 2« DOB

E
N\ T

\
X
\\

A

Given: £ EOA= £ FGD = £ CGB

\ Find: £ EGO, £ FGD, £ CGB

oy

NN

\\\
~






OEBPS/Images/21.jpg
4, Solve another problem:

Aliya and Dariya decide to buy a present for Damir. If Aliya contributes 40%, and Dariya
45% of their savings they will have 2150 T to buy the present. However, if Aliya gives 45%
of her savings and Dariya 40% of his, then the total will be 2100 T, How much savings do
Aliya and Daria have each?

5. Make a mathematical model of this problem and solve it

The household income of the Moratov family is made up of the husband and wife's
salaries and the son's scholarship, If the husband's salary were to double in size then the
family income would increase by 44%. If their son's scholarship were reduced to a third of
its size then the family income would be reduced by 4%. What percentage of the family
budget is the wife's salary?

M Express the word problem in mathematical language: Let x, y,and z be

the income from the husband, wife, and son respectively. The problem describes three
situations: the actual one; the one where the husband's salary would increase (situation A);
and the one where the son's scholarship would decrease (situation B), Let's insert this data
intoa table;

Husband’s salary Wife's salary

Scholarship | Total income in tenge

intenge intenge intenge

Real situation x y z x+y+z

Situation A 2x y z 144 (x+y+2)

Situation B x y 1. 0.96 (x +y + 2)
3

Make a mathematical model for the problem:
2x+y+z=144(x+y +z)
1
x+y+§z=0.96(x+y+z)

Now you have system of two equations with three variables, You cannot find the value
of each variable, However, you can find out what percentage each salary is of the
whole income.

2x+y+z=144(x+y+z) > x+x+y+z=144(x+y+2z)
= x=0.44(x+y+z) Subtract x + ¥ + z from both sides of the equation.

Hence the husband's salary is 44% of the total income.
x+y+%z=0.96(x+y+z) = x+y+z—§z=0.96(x+y+z)
= 0.04(x+y+z)=§z => z=006(x+y+2z)

Hence the son's scholarship is 6% of the total income,

So the wife's salary is 100% — 44% — 6% = 50% of total income,

Therefore the answer is 50%,

Modelling
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3.2 Solving modulus equations

The modulus or absolute value of a numberisan The modulus of a number |a

important definition in mathematics, You already
know that the modulus of a number is the distance

on the coordinate line between the number and
zero, The modulus or absolute value of a number is
always positive,

1. Review the diagrams, Make sure you know how to
calculate the modulus of any number, What value
can |x|and—|x| have?

2. Complete the table below,

3. Consider the completed table and investigate for what values of x the expressions in the
table will have a maximum and minimum value,

4, Look at each of the expressions below. State when you think the expression will have a
maxirmum value and when a minimum value,

a) [x+9| <) |x|+3 e) 6—|x|
b) Jx—9] d) x| -3 f) —6—|x|
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6. Fillin the blank inside the brackets so as to create equivalent expressions on the
lefthand and righthand sides of the equation. Check your results by expanding the brackets,

a) 2ab—5a’+ab=2ab+ () d) 3xy—4x—-8y+1=3xy—(_____ )
b) 2ab—5a*+ab=2ab—(____ ) e 3xy—4x—8y+1=—4x—(___ )
<) 2ab—5a*+ab=—-5a"—(____ ) f) 3xy—4x—-8y+1=-8y—-(____ )

Describe any conclusions you have reached about opening up brackets or placing them,

7. Present the polynomials in the form of:

(o] -+ ) — (o + () + (D
Forexample: 6ab?— a?b—3ab + 6a — 7b = (6ab*+ 6a)—(3ab + a*b+ 7b)
a) — 14 — 16b* + 7t — b3t + 6t*
b) 6y —3y*—17x — 6y°x + 13x?

c) 53c?d — 15+ 7¢?> — 54¢® — 7c3d?

d) — 14x* + 5y% — 8x® + 12x%y — 12x%y

8. Follow the worked example above and rewrite the polynomial as the sum of two polynomials,
One of the polynomials will contain only those terms whose coefficient is a multiple of the
given number or the given variable,

all the terms that are multiples of

a) -3a-5b*-b+ 45a° 5
b) 2x - 3xy - 10y + 15y 3

c) 18x*—12xy + 5y?—x+2y—7 | x
d) 3x-2-6y+4xy ¥y

9. Place brackets so as to make the following equations correct:
a)x—1-x—1=0 Q) @ —b*—a’+ b =—2b*
b) —y+x—x—-y=0 d) a* — b*—a’*+ b* = 2a*

Polynomials
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Self-assessment activities
1. Write each monomial in standard form and find its numerical value:

a) 1lxx 03753 fx=-2
3 3

b) 5laxpxa?ifa=-L b=-4
2 11

2. Present the left part of each equation as a polynomial in standard form and solve it;
a) 7x2-3x% + (—2%x) x (1—53x) +18-6x2=0
b) 5x(2x + 7x%) - 7x(2 + 5x + 5x%) - 11x(-x - 2) + 14x* = -6
<) (2x-3)(Bx-5) +2x(5-3x) +24x=20

d) (x+3)*=x*+21

3. Given polynomials A, 8, C
A=y+x
B=x-y
C=x*+xy+y*

a) Find the sum, difference and product of the polynomials 4, B and €. Use the column
method,

b) Now find and simplify the following polynomials:
a) A+ B-C
b) AB+C
<) ABC
¢) Make your own combinations of operations with polynomials,

4, Leila is thinking of a four-digit number If you add up the digits, you will get 25,
The second digit of that number is 3 times greater than the first one, The third digit
is 4 times greater than the first one, The fourth digit is 1 more than the third digit,
What is Leila’s four-digit number?

5. The number of active internet users on the Eurasian continent can be expressed by
the mathematical model N(t) = 1.5¢2 + 4t + 2.1, where N (millions of people) is the
number of active users and ¢ is the number of years starting from 1988,

a) How many internet users were there in 20057
b) How many active internet users will there be in 20187

¢) Canyou explain why this model will stop working in the future?
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5. Fillin the table,

Polynomial A Polynomial B SumofA+B
153 —a at—4a? a'+11la*—a
1.5ab 3ab—14

b - a 1 a—b

6 6

—-@Bx*+x) 4x 4+ x3
12ab — a? 11lab + a?
3x2—2xy + y*? —5x2 —7y?

6. Write these numbers as polynomials and then find i) the sum and i) the difference of

the numbers, Express each answer as a polynomial in standard form.,

b) abc and cab

a) aband bc

c) achand cha

7. Write the sum of the following polynomials in standard form,
2 3 1 3
2=b —=b* |+|=b*— 1=b
o (o))

b) (0.1c — 0.4¢?)—(0.1c — 0.5¢?)

<) (—2x% 4+ xy?)+(x%y — xy* + 3x3)

d) (5x% + 3xy + 9x%y)—(2xy + 6x%)

8. What polynomial should be added to polynomial x? — 2x + 9 to give these results?

a) 9 b) x*

r

<) x*—x d) x*—2x—11

7a’h —4bc + 2ab
+ 3bc—T7ab
5a?b — bc — 5ab

S

6abc — ab + 5ac — dc
3abc — 3ab + ac + 3dc

3abc + 2ab + 4ac — 4dc

1

=

9. Find the sum and difference of the following polynomials using the ‘column method’

a) 0.3x+0.01y*+ 3 and 0.26x*—0.09y*—2

b) 0.3x*+0.01y*—3 and —0.26x*+0.09y*+ 2

c) a®*—0.23bh%and 0.48a>—b?

d) a®+0.23b% and —048a°+ b®

e) a®+7a—6and 8 + 3a— 6a?

f) 2b3—5b*+8band 2b + 3b* + 5b*

Polynomials
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Unit review

What have [ learned in this unit?
1. Complete the notes below to show what you have learned in this unit on polynomials:

Monomials and operations on monomials
A monomial is an algebraic expression

To write a monomial in standard form it is necessary

To determine the degree of a monomial it is necessary

When multiplying monomials _ isusedand __ theprinciples of
multiplication and properties

When multiplying monomials it is necessary

A pair or group of monomials are called similar if they

Polynomial and its standard form
A polynomial is

To write a polynomial in the standard form it is necessary

To determine the degree of a polynomial it is necessary

Operations on polynomials
To add (or subtract) two polynomials, you will

To write the sum of a number of polynomials as a polynomial in standard form

To multiply a polynomial by a monomial, it is necessary

To multiply a polynomial by a polynomial, it is necessary

To divide a polynomial by a monomial, it is necessary

Questions that will help to revise your learning
Make up sentences using the phrases below at least once:

o Monomial o Standard form of a polynomial

o Numerical factor o Degree of a polynomial

o The standard form of a monomial o Addition of polynomials

o Multiplication of monomials o Multiplying a monomial by a polynomial
o Division of monomials o Multiplying a polynomial by a polynomial
e Polynomial o Division of a polynomial by a monomial

@ 2. Complete the table,
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Stage 1 - Read the problem and pick out the important data

Stage 2 - Create a mathematical model for this problem

o Translate the problem into mathematical language,

The tourist's speed is; x km/h

In 1.5 hours the tourist travels from points A to B, This distance is equal to: 1.5x km

The speed of the boat is: 5x km/h

In 2 hours the boat travels from point B to €. This distance is equal to; 5x %2 =10x km

The speed of the bus is: 1.5x x5 = 7.5x km/h
In 2 hours the bus will travel from point € to D, This distance is equal to: 7.5x%x2=15xkm
The distance between Aand D is; 106 km

o Then develop the model,
Given that:
1. distance from A to B is 1.5x km
2. from Bto Cis 10x km
3. from Cto D is 15x km
The distance from A to D is 106 km.
This makes the equation: 1.5x + 10x + 15x = 106

Stage 3 - Find the answer to the mathematical model
The answerto 1.5x + 10x + 15x = 106
isx=4

Stage 4 - Find the answer to the problem
When he walks, the tourist’s speed is 4 km/h

the speed of the bus is 7.5 X 4 =30 km/h

50, the answer to the problem is 30 km/h

3. Solve this problem using mathematical modelling:

A helicopter flew from point A to point B for 4 h 30 min with a tailwind, On the way
back there was a headwind and it took the helicopter >/ hours more, What was the
distance between points A and B if the wind speed was 10 km/h?

4, Solve this problem using mathematical modelling:

Two trains are travelling towards each other from two stations, The distance between
the stations is 381 km. The first train departed 1 h 45 min earlier than the second one,
It is travelling at a speed of 60 kmn/h and the second train is travelling at a speed of
55 km/h, How much time is left before they meet?

5. Solve this ancient riddle

Two messengers, Arthur and Harold, set out from villages 59 km apart, In the morming,
they travel towards each other, Arthur walks 7 km in 2 hours, and Harold walks 8 km

in 3 hours, Harold leaves his village 1 hour later than Arthur. How many kilometres will
Arthur walk before they meet?

Modelling
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4,2.2.1 Operations with segments

1. Drawa segment MN. Find a point O on this segment that divides it into two equal parts MO and ON.
How did you do this?

A midpoint of a segment is the point that divides it into two equal parts.

SRR :

Cis a midpoint of the segment AB, and it divides the segments AB into two equal segments AC= CB,

4

Equal segments are marked on a diagram by using the same markings,

\We can also write AB=2 AC or AB=2 CB.

2. Follow the plan below,
i) Drawasegment AB. iii) Mark a point € - a midpoint of AD,
ii) Marka point D — a midpoint of AB. iv) Mark a point E — a midpoint of DB,

Which of the following statements are true and which are false? Explain youranswer,

a) Segment AB was divided into four equal parts, d) Segment DE is less than segment AE,
b) Point D isa midpoint of CE. e) Segment AC is less than segment BE,
¢) Point D isa midpoint of AE, f) Segment EA is greater than segment €D,

3. Complete these tasks, giventhatt TE=EM =MN = NS =5Q = QC =CF.

S ERE ‘
SERSERSERSERSERSERENR

a) List all the segments that have point M as a midpoint,

b) LUist all the segments congruent to segment TQ.
c) Compare the lengths of the following segments:

i) TMandES ii) MSand QF iii) MCand QT iv) QFandTC

Given segment AB, Point C lies on the segment
AB between points A and B, Segment AB is
called a sum of segments AC and CB.

AC+ CB=AB

The reverse statement is true: if the equality AC + CB = AB is satisfied, then the points 4, € and B lie on
the same line,

One of the basic operations with segments is the process of marking out a given segment from a

@ given endpoint,
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4.4.2 Perpendicular lines

Two lines on a plane may intersect, be coincident, or not intersect, L
) ) ! ) €
When lines do not intersect they are parallel Now consider the special

case of when two lines intersect at right angles,

1. If two lines intersect at right angles, what are the sizes of the angles 2
COA, AOD and DOB? Why? —® D ®

Two lines are called perpendicular if they intersect to form four
D
right angles, f

AB | €D isthe notation used to represent two perpendicular

lines.
This notation is read as'line AB is perpendicular to line €D’

Two segments or rays are perpendicular if they lie on mutually
perpendicular lines,

2. lookat the diagram. Find and name:
Jda Dy
a) pairs of intersecting lines /
b) any parallel lines " SE / 5
N p.
¢} any perpendicular lines N T \H//
7N
d) any parallel segments 4 N
) V.. e
e) intersecting segments
/ ¥
f) perpendicular segments

Theorem: Through any point of a plane, only one line can be drawn that is perpendicular
to the given one.

This isan important theorem and you will learn
how to prove it ina lateryear In this lesson you will

demonstrate this theorem using a ruler and a set square,

3. Drawa line perpendicular to the line AB passing
through point €. I s o o

Case 1: C € AB,thatis, C lies on the line AB.

Todraw a line perpendicular to line AB through
point € lying on line AB it is necessary to;

1) Place a ruleralong the line AB and place a set

square on top of it, so that one of its right angle
sideslies on the ruler,

2) Move a set square along the ruler until the other |-} ¢= 1%
side of the right angle of the set square passes

@ through point € and draw a line,
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(LS When multiplying two powers that have the same base,
the power of the product is the sum of the two powers and the base

Degree

remains the same,

When dividing two powers that have the same base, the power of the

quotient is the difference of the two powers, and the base remains
the same,

4, Simplify these, using the table of powers to help you:

a) 2¢x 25 e) X¥¥xx i) (-a)°x (-a)°

b) (%)B x (%)m f) X 57X s D e-’x@-a

d (-10)"x(-10)" 9) (pa)’ % (p)” k) (2x+y) x(2x+y)
d) y*xy* h) (35)°x (3b)° ) (-x)° X x' X (-x0)°

5. Simplify the following expressions, writing the answers as powers:

a) 2825 e) ¥*+x i) (-a)'+ (-a)’
¢ 10*+10° g) (tp)°x (tp)"” k) (3x-53)"+(3x-5y)
) g h) (11a)"x (11a)° D ()7 +xt+ (-x)°

6. Simplify and show as the power of a number or an expression,

a) 33x9 d) 57125
b) 23+ 4 e) 25x 16
c) 7Y x 49 f) 25+32

7. Replace this sign * with an expression so that the equality is correct,

a) x+x=x° e) x+x=x*

b) x¥7 X x4 =% f) XS+e+x=x2
<) KB+ x=x5 g) x+xtrx=x
d) xB+xXx=x? h) *X*Xxx*=x?
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2.6 Problem solving (continued)

1. Complete this last digit investigation, The last digit means the digit in the units place,

If you take any 2-digit number whose last digit is 3 and raise it to the power 4, what can
you say about the value of the last digit? Investigate and draw a conclusion, Continue
to investigate: if you take any 2-digit number whose last digitis 1,2, 3, ... and raise it

to the power of 1 to 9 what can you say about the last digit of the resulting number?
Complete the table with the last digit. Three columns of the table are completed
foryou,

Last digit table

2 4
a 1 2 3 4 5 6 7 8 9 0
& 1 4 6
& 1 8 4
a 1 6 6
& 1 2 4
a 1 4 6
a 1 8 4
o 1 6 6
@ 1 2 4

2. What patterns do you see? Write them down,

Conclusion
o [fthelastdigitof anumberis_ when that number is raised to any natural
number power the last digit of the resulting number stays constant,

o [fthelastdigitof anumberis_ when that number is raised to any natural even
number power the last digit of the resulting number stays constant,

o Wil the table look the same when you start with any 3-digit, 4-digit or n-digit numbers?
Explain your thinking,

Continue these sequences using the table above,
a) 3,9,7,1,3 ...
b) 7,9,3,1,7 ...
<) 8,4,2,6,8 ...

What interesting pattern can you make?
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4.14 Geometry around us

People have always been surrounded by geometry in their everyday Iife: in agriculture,
architecture, astronomy, design and navigation, Earlier in this unit we considered the basic
geometric concepts (a point, a line, a plane, an angle, etc) defined in the language of formal
axiomatic geometry. Let us now consider how these concepts can be used in our daily lives,

When we work with practical problems such as the use of maps and navigation we are not
interested in the size of the different buildings or boats, We can represent these places and
objects by points,

1. Places A B,C D.E F J Hare marked on the map, Which of these places can be joined by a
straight road?

a) ABDJ b) BCJH < ALEFRJ

ST

®

@

2. Answerthese practical questions:

a) There are three streets, each of which intersects with the other two, Each intersection
must have a set of traffic lights, How many sets are needed?

b) A new street has recently been opened, This street intersects all three streets and
does not pass through any of the existing intersections, How many new traffic lights
are required?

c) [ften more streets are constructed on the same principle as
above, how many new sets of traffic lights will be required?

We have defined an angle as the figure formed by two rays with the
same endpoint, However in practice the sides of an angle do not extend
infinitely, In practice we can think of an angle as an amount of turning
where one of the sides is static and the other side rotates around the
vertex, We can also compare two angles by asking which angle is more

e ‘open'than the other?
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pantry tollet
bathroem

toilet
kitchen o

bedroom
living room

|4_ (t-x+6) _;lq_ (4x-3) _>|

How do you find the perimeter and area
of an apartment from its plan?

After working through this unit you will be
able to answer these and other questions.

|4— (x*- 6x+3) _}|+(3" + ])"l

By the end of this unit, you will
have learned:

' what a polynomial is

v what the standard form of a polynomial is

You will be able to:

v perform arithmetic operations on a
polynomial

v write a polynomial in standard form

v solve problems containing polynomials
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1.2 Solving linear equations

You have already studied in 6th grade linear equations with one variable, ie. equations of
the type ax + b = ¢, where @ and b have constant values and x is a variable.

1. Can you agree and write down what you understand by these questions?
a) What is the root (also known as the solution) of an equation?
b) What does it mean to solve an equation?

2. Are the equations written on the board solved correctly? If not, show where the
mistake lies.

25x +36=05x<-10

255 - 05x=-10 + 36
2x =-bY
e

3. Solve these equations.

7x+9-2x=34 7 7T
a) 7x + x ) 5 P
3x+19 n-x ¢
SR =10. d L
b) > +4=105 ) x ]

4, Use the diagram below to consider when a linear equation has:

a) one solution; b) nosolutions; ¢} an infinite number of solutions.
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2.

7.

Present a product in the form of a power with a natural exponent,

a) 3X3X3X3x3%3 fy L 5 PP T aTeTely
4747472747474 4
b) 1x1x1x1 7.7.7
T o ?
474"

c) 75x75x75x75x75

) —X—X—X—X—X—X—
d)lxlxlxlxlxlxl non
33 3 3 3 3 3
2abx2abx ...x2ab
R —
@) 0X0OX0X0X0Xx0x0x0 17 times
10x10x..x 10
N

f) (—2.5) X (—2.5) X (=2.5) 50 times

9) 0.1x0.1x0.1x0.1x0.1x0.1x0.1x0.1 D X(=5) X.. X (=5)
n times

Use the rule and write each power as a product,

a5 b)17 ¢ 10° d) (<5 e) (022 f) (%)2 g) (5 h) (=30)

. Write each product in the form of a power with a natural exponent:

a) 11x11x5%x5%5

While raising a mixed fraction to
a power, the number should be

b) (—21> X (—21> X 3.8%x3.8x%x (—21> X 3.8
2 2 2

c) l><l><l>< 13x13
9 9 9
4 4 4

converted into an improper fraction,

d) —x=Xx.xX— 1.7x1.7x..x1.7 # ¢
| Ersend Iz (-6
N——— p times 2 2
DGt DICEEESEE -GGQG)-%
o (a-byx(a-b)x..x(a-b) X5X.X =3 5 5 5) =%
40 times 23 times

f) x+x+x+xxxxx

Present a power in the form of a product with the same factors;
4
a)3° b)a® o (m-n)® d) (3x)° e (%) xbs )y +2y

Evaluate each expression:

3
Az b3 0 d (1) e 1000 f) (-25° g) (0.03)° h) (%)

i (i)z i (ﬁ)z K (_3i>3 ) (302_5>1 iy 28 %8 3 02

4 3 5 71
23 2 2
1_100 = [Z£ i i
n) (100*-10%) < (7> i

The number 25 was writtenas: 22°=2+2+2 ., +2,

How many 2s will you need to sum?
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Self-assessment activities
1. Solve these equations:

a) |3x+2|=57 <) |1-5x|=-4

1
3x+8

2. Replace each inequality with the system and population of inequalities;

b)

=0 d) -[3x-1|=-11

a) |x| >3 <) |x|=3
b) |x| <3 d) |x|<3

3. Find all positive integer solutions of this inequality: [x — 3| < 12

4, Solve these inequalities:

a) |x|>2 f) Ix+2|<—4
b) [2x] <2 g) [2x—3|<2
1 1
c)|zx‘<4- h)|§x+2|<2
d) |5x| <—10 i) [3—x|>2
e) [x—2|>2 j) |3 —6x] <=2

<7

5. Find the greatest value of this inequality: 5 < 3x4— z
6. How many integer solutions does the following system of inequalities have?

{x—5<2x+3
dx+1<x+4

7. Draw the solutions of the following inequality on a number line:

[x>3
x>5
[x22

x<6

8. Make up a problem that can be solved by:
a) a population of inequalities

b) a system of inequalities
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9.2.1 Introduction to polynomials

We have already learned how to work with monomials as the simplest
algebraic expressions, We demonstrated that it is possible to add or
subtract similar monomials only.

How do we write the result of the addition or subtraction of two or

more monomials that are not similar?

IMPORTANT!

POLYNOMIALS A monomial is a special case of
a polynomial,
MONOMIALS Number 0 is called ‘zero

polynomiall We will only
consider non-zero polynomials,

Two polynomials are equal if
their terms are equal and two
polynomials are opposite if
theirterms are equal and of
opposite sign.

BINOMIAL TRINOMIAL POLYNOMIAL

The monomials that make up a polynomial are called the terms of the polynomial,

A binomial is a polynomial that has only 2 terms and a trinomial is a polynomial that is
made up of 3 terms,

1. Which expressions are polynomials? Explain your answer (orally),

a)1+2+3+5 e) kK*-5k*+k iy x+y-z1

b) a? f) x»-1 o

c) x+2x+3x gl x+y+z ky1+2+4+3+4+a+b+c+d
d) ¥*+2x+1 h) %+c 1) 2abcd?efg

2. Write out the terms of each polynomial:

a) a+ 10a d) 2—-3a’+a+1

1 v 3¢6 1
b) x+y+z e) —Ep +2.5qs—7pqs
) a®+ 2ab + b? e+l s

2 4
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1. Which numbers are in standard form? What is the order of these numbers? A
a) 5.6x1073 ¢) 56.0 x 10° e) 0.5x10°
b) 5.996 x 1073 d) 0.003 x 10° f) —6.5x10°

2. Write the numbers in standard form:

a) 25000 e) 0.0002016 i) 7.07 x 107

b) 0.0025 f) 45x10? j) 560.5x1073

<) 56 000000 000 g) 13x1073 k) 38.6600 x 10~3
d) 0.000000000000625 h) 7.70 x 107 1) 1000.10001 x 10°

3. Fach of the following statements has a numerical value, Which value is better written in
standard form? Explain why,

a) The numberof snow leopard species on the planet,

b) The number of grains of sand on the beach,

¢) The numberof parents at a parent-teacher meeting,

d) The numberof red blood cells in 1 cc of blood plasma.

Give examples of statements whose numerical value can be written in standard form,
4. If bisa number written in standard form and the order of b is 3, find the order of:

a) 1000 b) 0.0001b
5. True or false? Explain your answers,

a) The greater the order of the number in standard form, the greater the number itself,

b) Any number can be presented in standard form,

¢) The orderof the sum or difference of two numbers in standard form equals the sum or
difference of their orders,

d) The orderof a product of two numbers equals a product of the orders of these numbers,

6. Fillinthe table,

Value a-10" A (significant part) | n Order
54,000,000 5.4 x 107 5.4 7 7
4.712 -3
0.0001
1.01x 103
0.00000048
690,000 6.9
156,000,000

7. Given that the number x X 032 x 10° is written in standard form, what values can x take?
Give the maximum and minimurm values of x,
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. Write the product of the polynomials as a polynomial in standard form:

a) (4a —7a* + 5a°) X 2a? d) 4h° x (—2h* + 6h??— Th'5— 4)
b) (—5+ 3x? — 8x%) x 3x° e) (3p*—5p° + 6p°) x (—4p'h)
<) (—gb) X (7b° + 14b*—7) f) (—%b) X (5b* + 25b* — 5b + 15)

DIDYOU KNOW?

In Book Il of Euclid's Flements the distributive property of multiplication
alb+c+..+dy=ab+tac+..+ad

is proved by using the geometric method, This property is the basis for multiplying a
polynomial by a monomial,

If the polynomial has a number of terms, there is a chance of missing one of the terms
orof becoming confused by the degree of the monomials when this polynomial is
multiplied by a monomial, Look at the example below:
7a* +3a%h —2a’h* —5ab? +6b* —4
2ab
14a°h +6a'h® —4a*h® —10a?bh* +12ab> —8ab

The multiplication of polynomials by monomials was recorded in this way in earlier

X

centuries, This form of working out can still be seen in some American and European
texts today,

. Multiply the polynomial by the monomial and write the resulting polynomial in
standard form:

a) (6m*—3m+ 2n) (—%mz) d) —%}«:(4-3«:2 —6)+ 2 (x—4)
b) —0.5x*(34x* + 8x — 5) e) mX(m+n)—2mx(m—n)
<) 3a(a—b) —a(a — 4b) f) —2px(5b—a)+5bx(p + 2a)

. Prove these identities;
a)2+m-nk+(n—-kKm+k-mmn+2=4
b) x(x+y+z)—x(x—y+2)+yy—x—2)—y(y+x—2)=0

. Answer these questions:

a) What is the relationship between multiplying a polynomial by a monomial and
multiplying the same monomial by the polynomial?

b) What is the degree of the product of a 4th degree monomial and a 5th degree
polynomial?

¢) Multiplying a 2nd degree polynomial by an unknown monomial resulted inan
8th degree polynomial, What can you say about the degree of the monomial?

Polynomials
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2.2.2 Properties of powers with natural

number exponents: Multiplication
and division of powers

1. For what values of m and n is the equality correct?
a) x" X x" =x*7
b) x" +xm =x1"

2. Write each of these first as a product, and second as a quotient of two
powers with the same base:

a) a® d) 8¢
b) 3¢ e) (a+b)
c) b’ f) 2x-p)"

3. Simplify and find the value of each of these expressions:
a) 3x 33 ) 3o1-3F
by 343 g) 3k 354 3¢
Q) F+3 h) 3¢ + 3¢ - 3¢
d)3-30 i) 43437

e) 3k x 3k
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3. Find angles and name their vertexes and sides in the images below.

4, Damir is making 100 sandwiches for a school trip.

He uses square pieces of bread. He must cut each
sandwich into two equal parts, How does he do this
and ensure that each sandwich is the same size?

5. Two hikers went on a camping trip. They crossed
amountain stream several times. The first hiker
crossed the stream 3 times more than the second
one. Did they end up on the same side of the
stream? Explain why.
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1.3 Linear inequality solutions

In the sixth grade you became familiar with the definition of a linear inequality. You know
that a linear inequality is of the type ax > b or ax < b, where @ and b are constant numbers
and x is a variable, You know that the inequalities have certain properties and that you can
write the solutions of a linear inequality in the inequality or interval format,

1. Complete the table, Write solutions for the inequalities under the given conditions,

a [ ax>b ax<b ax<b axz=b
a=2 bh<0
d=—2 bh>0

2. Will there be a solution of the inequalities if a = 07 Explain your answer,
3. Are these assumptions true or false? Explain your answer,

a) Ifwe add the number (-3) to both sides of the inequality x + 3 < 5, then the direction
of the inequality sign will change,

b) If two sides of the inequality 7x < 21 are divided by the same positive number, then
the inequality sign will change direction,

¢} Iftwo sides of the inequality —=5x 4+ 10 > 20 are multiplied by the same negative
number, then the inequality sign will change direction,

4, Match each linear inequality with its solution, given 1) as a numeric interval and 2) in a
geometric form,

Linear inequality Numeric interval Geometric representation of

inequality solution

%x—3<0.5x+6

%x+523x—1

4 |03x—-6<2x—09 D | (—o0;3) CRWIIIIITIIITIAITIIIINITIN

5—0.5x
— =
2

5. Solve the pair of inequalities and write your solution as a numeric interval 3 < 4
6. Solve these problems:
a) Find the smallest integral solution for this inequality:
2(x+5)<7x—15
b) Findthe smallest and highest solution for the two-sided inequality:

—“1<6x—-7<17
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2.2.3 Properties of powers with natural

exponents: Raising a power
to a power

1. Ateacher asked Asel, Marat and Olzhas to find value of the expression (3%)%

You can see their solutions below. Who do you thinkis correct? Explain why.

(39 = 337 = (333 9~(3~3) =
= 3x3x3x3x3x3 = 3= 729

(327 = (P = FI=0~T = PicB)G

G =

2. How would you evaluate (32 =7

3. Match the expression in the first column with the correct expressions
in the second and third columns.

Power raised Power as product power
to power
at

@y (ax a)x (axa)

(@ (axaxaxayx(axaxaxayx (@xaxaxay a*
(@ (ax @)% (@xa)x (axa) a
(@’ (axaxa)yX(@axaxayx@xaxayx@xaxa) at?
(@) (axaxayx (@axaxa) p

4, Fillin the gaps in the conclusion by choosing the correct operation
from the cards below:

m When raising a power to power —the powers are

_ ,andthebaseis
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1.5.4 Mathematical modelling of word
problems: Percentages

Percentages are part of our everyday life. We use them in banking, REMEMBER!
shopping, economics and science. Now, you are going to use .

mathematical modelling to help solve problems using percentages.

b
1. Express the word problem in mathematical language and then make * LA

a mathematical model:

)53

a) Aizhan opened a deposit account with interest of 10.5 per cent
perannum. At the end of the first year she had 44,200 T in her
account. How much money had she deposited in her account at

Given three numbers a, b

the start?
andp.
m Express the following problem in mathematical ais the original number, b is a
language. percentage part of a and p is
p=100%+105% the value of the percentage.
100% =2 B=44200T These three values are related
S in the following way:
_*\ Finda p
b=ax——
10.5% 1 442007 fuy
Case (1) If you are given the

value of @ and of p then you
can find the value of b using
the formula above.

Let a be the amount Aizhan deposited in her bank account. If the
interest is 10.5% she will have 110.5% of a in her bank account at
the end of the year. This amount is 44,200 T

Case (2) If you have the values
of @ and b then you can find
the value of p by rearranging

Usinga =L>< 100
P

= 24200 X 100 = 400 X 100 = 40,000
110.5 the formula above to give you

So, one year ago, Aizhan deposited 40,000 T into her account.

b
p=—x100
b) Marat works for a chocolate factory. His net salary after a
deductions is 120,000 T. All deductions including taxes make up Case (3) If you have the values
27% of his salary. What is his salary before tax? of band p but not athen you

find its value from th
¢) The price for Super Mobile was reduced by 10% and then by 30% can fincits value from this

of the new price. The Super Mobile now costs n tenge. What was
its original price? a=i>< 100
P

formula:

2. Will the price of a product change if:
a) itis reduced by 20%, and then increased by 20%?
b) it is increased by 20%, and then reduced by 20%?

3. Make a mathematical model of the following situation. You do not
needto solve the model.

Gulnara decided to enlarge her flower bed, which is rectangular
in shape, She increased the length and width by 10% and 15%

respectively. What was the percentage increase in the area of the
flower bed?
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Work problems sometimes talk about task productivity without specifying the units of
measurement for work done, In this case, the work completed is defined as'one’or 100%,

¢) A construction company is proposing to send two crews to add cladding to a new
building, If the two crews work together with different levels of productivity, they will
complete the work in 24 hours, If Crew 1 works for 30 hours, and Crew 2 works for
10 hours, they will complete 75% of all the work, How much time would it take each
crew to complete the work separately? Let x be the amount of cladding fitted per
hour by Crew 1,

A (units) p (units/hour)

Crew 142 24 (x +y) =100% x+y 24
L 1

e ig"}%x +10y=75% |-~ 30
Crew 2 Y y 10

2. Make mathematical models of the following problems and use them to
solve the problems,

a) Fach day a farmer, Aliyev, harvested 350 kg of carrots more than his neighbouring
farmer Kaliyev, In 6 days Aliyev harvested 300 kg more than Kaliyev harvested in
8 days, How many kilograms of carrots did each farmer harvest in a day?

b) Two taps are usually used to fill a swimming pool, One tap working alone would take
6 hours to fill it and the other would take 8 hours, One day, due to mechanical failure,
the drain was left open while the two taps were filling the pool, This meant that it
took 24 hours for it to fill, If both taps were then closed, how long did it take for the
water to empty from the pool?

3. Solve the following problems using mathematical models,

a) A new type of printer prints 10 pages a minute more than the previous type,
In 3 minutes the new type prints 14 pages more than the old one printed in
5 minutes, How many pages will the new type print ina minute?

b) A worker received an order to make some frames for paintings, The worker
calculated that he would finish the work 4 hours earlier if he made 8 frames per hour
instead of & frames per hour, Assuming that each frame takes the same length of
time to make, how many frames were there in the order that the worker received?

¢} The owners of a new house decided toinstall a fireplace, An experienced engineer,
who is able toinstall a fireplace in 8 days, started the work, However, after working
for 3days he became ill and his apprentice replaced him, Given that his apprentice
caninstall a fireplace in 10 days, how many days did it take for the apprentice to
complete the work?

d) A contractor planned that a team of workers building a new motorway would
spread x m? of tarmac a day. However, the team spread 450 m? a day more than
planned, Four days before the end of the 30-day month, the contractor found that
the team had in total spread 200 m? more than had been planned for the month.
What had the workload planned for the month been?

Modelling
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Unit review

What have [ learned in this unit?
1. Complete the notes below to demonstrate what you have learned in this unit about geometry.,

The basic concepts and axioms of geometry
o The basic elements of geometry are;

o Two lineson the plane can
e Throughany two pointsof the planeonly___ can be drawn,

o Geometric figures are congruent if

Rays and segments
e Arayis

e Asegmentis

o The axioms of measurement of segments are

Angles

o Ahalf-planeis o A is used to measure the size of

e Anangleis el

o The axioms of angle measurements are
o The typesofangles are

e Anangle divides a plane into

Adjacent and vertical opposite angles
o Twoanglesare called adjacent on a straight line if

o Twoanglesare called vertical opposite angles if

o The sum of adjacent angles is

o |Ifthe angles are vertical, then they are

o [fthe adjacent angles are equal, then the size of the angles are

The comparison of segments and angles
o Twosegmentsareequalf_ e Themidpoint of a segment is

e Twoanglesareequalif e Thebisectorofanangleis

Perpendicular lines
o Llinesare called perpendicular when

o [flinesare perpendicular, then 90° angles are formed,
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3. Compare numbers, A
a) 123,456 and 1,023,456 e) 3.5 % 10 and 360 x 10*°
b) 0.0000247 and 0.000247 f) 73x 107 and 8 x 10716
¢} 3.5x10*and 5.3 x 10* g) 3.7 x 10**and 360 x 10%°
d) 4.75 x 10'?and 4.75 X 102 h) 0.00013 X 10° and 13 X 10-5

4. The table shows the distance (km) from the Sun to the different planets of the
Solar System.

a) Which planet is closest to the Sun?
b) Which planet is furthest from the Sun?

Arrange the planets in order of their distance from the Sun. Which planet is in

fifth place?
Venus 1.08141 x 108
Earth 1.49504 x 10°
Mercury 5.873 x 107
Mars 2.227798 X 10°
Neptune 4.4495692 x 10°
Saturn 1.426097 x 10°
Uranus 2.869132 x 10°
Jupiter 7.77841 x 108

5. What values of zwill make the

inequality or equation correct?
a) 30.2 x 107 < 3.02 x 10*

b) 145X 107 > 1.45 X 10%

¢) 20,160 10° = 2.0160 X 10°

6. The following table gives the value of the significant part and the order of diameters of
planets in the Solar System expressed in kilometres, Present numbers in standard form
and arrange the planets in decreasing order of size,

Planet Significant part of a diameter Order of a diameter
Venus 1.21 4
Earth 127 4
Mars 678 3
Mercury 4.88 3
Neptune 4.92 4
Saturn 116 5
Uranus 507 4
Jupiter 140 5
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4.2.1 Congruence of geometric shapes

In everyday life we use objects that have identical dimensions and
shape. For example, identical cups from a tea set; a set of textbooks; and
cars of the same model. In geometry figures that are identical in shape
and size are called congruent figures.

1. Look at the pictures below and find any congruent objects. Explain
why you think they are congruent.

E

C

& & du o

F!’TBT"I"I‘[’I’!

|
. » L] " r m o m o « L n

2. Are the given figures congruent? Explain why.

LA
/
TN \ ]

3. Find pairs of segments that are congruent in A. Find pairs of angles that are congruent
in B. Explain your thinking. What is your definition of congruent segments and angles?

E
— @
& T —
[ e —
-~ @T C ®
E
® @
K I
A I ¥ K
® @ .
l E A
@
K M
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6.3 Absolute and relative frequency

Nol We are better at maths! 50 of our

jC ent classmates gained the highest mark in the
60 students in our group gained the assessment. We also have many medal winners
highest mark. in the mathematics competitions.

When we perform an experiment we collect, order and present the outcomes in a
frequency table, We can use this data to tell us about the experiment and also to help
us predict what the chance or probability of a particular outcome occurring is, To do
this we will need to calculate relative frequency as well as absolute frequency. In
addition, if we wish to compare two sets of data as in the discussion above, we need
the relative frequency,

¢ Absolute frequency (or just frequency) of an outcome shows how many times
the outcome was observed in the experiment,

¢ Relative frequency of an outcome shows the proportion of the experiments that
ended with this outcome compared with the total number of experiments, To find
relative frequency, divide the absolute frequency by the number of experiments,
The relative frequency can also be given as a percentage,

1. A group of students threw a single dice 50 times, The outcomes of the experiments
were put into a table, The first column of the table lists all the possible outcomes, The
second column has been used to register outcomes, The third and fourth have been
used to count frequencies, However the last columns of the table have been erased,
Can you restore them?

Ll
|

I
| J
1
1

|~ lw ]

2. Complete the gaps.

A frequency table has some interesting properties:
o the sum of the absolute frequencies of all outcomes of an experiment equals
o the sum of the relative frequencies of all outcomes of the experiment equals

Always use these properties to check your frequency table s correct
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6. Solve this problem both algebraically and geometrically:

Given:CB: AC=9:2and3CB — AC =375
find the position of C.

7. Ruslan drew a segment AB and marked the midpoint of this €. He marked points X and
Y on segments AC and BC, so that AX:XC = CY:YB. Ruslan states that a length of MN
is a half of segment AB. Is he right? Why (not)?

8. The length of segment AB is equal to 6 cm. Point € is marked on the segment. Find the
length of segment AC if:

a) AC-CB=5
b) AC: BC=1:11
¢} BC =2AC

d) 4AC =5BC

Solve the problem algebraically or geometrically.

Geometry
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2.5 Problem solving

1. Calculate these values,
& (0.5)°-(0.1)! a (0.7)°+0.11
N3 ] "
B+297x(15) (3= 29 X (15) - (-l> '

a) 3*—37+37%x9 b) (—05)3x15+1

2. Your taskis to find the rule’that will give the answer in the middle of each diagram
when applied to each pair of expressions, The first example has been completed for you,

The rule is ‘multiply’ The rule is ‘2"

The rule is 2" The rule is 2

(ab)(cd)®
< <
1 A

3. Find the value of the following expressions:
a) (125 x 52) ¢ (9x23x32x347
473 x4° 0.5x0.7°*

SUE 4 0343x 05y X1
4, Remove the brackets in the following expressions: Using the
a) (3x2x b3’ Q) (%;r2 xy 3~ property of
a power of
b) (5*xa'b®)” d) (0.72xp3g%’ a power

5. Rewrite these with a single variable exponent
(see the worked example):

a) 7% ¢) 5t

1y Using the property of the
b) (g) d) (-3)™" power with negative exponent
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4.1.1 Point, line, plane

In this Geometry course you will learn the properties

of geometric shapes, Let us first consider the basic .
9 P Basic elements of geometry J

elements of plane geometry, These are points, lines

and planes,

1. Fillinthe empty spaces in the table and complete | |
the drawings where required, point J line J plane J

Basic elements of plane geometry

Element | How to construct and indicate How to read

point l ‘point B'
N
® ‘point :
i ‘point !

A point marks a position in space, A point does not
have any thickness, A point is indicated by an upper
case letter from the Latin alphabet,

line L lline
L L~
i // L~ line MP'
a_~" # i 4
M o ' .

A line is a set of points that does not have any

thickness or curves, and which extends infinitely in
both directions, A line is indicated either by a small
Latin letter @ or by two points M and P on the line,

plane ‘plane a (alpha)’

‘plane B (beta)’

5

¥ (gamma)’

A plane is a flat surface that extends infinitely in all
directions, and which does not have any thickness,

A plane is represented by a Greek letter,

Geometric concepts are defined by formal definitions and statements, Statements in
geometry that do not require a proof are called axioms,

2. Fillin the empty spaces in the table and complete the drawings where required,





OEBPS/Images/142.jpg
Unit review

What have [ learned in this unit?
1. Complete the notes below to show what you have learned in this unit on statistics,

Sets of order statistics
The population in a statistical study is defined as

Ranking is

The values of the variable recorded in_—_ order is called

Statistical tables
The frequency of an event is

Afrequency table is

The sum of frequencies in the table equals

Absolute and relevant frequency of events
Absolute frequency shows how many times

Relevant frequency of a random event is called

The sum of the absolute frequencies in all outcomes of an experiment equals

The sum of the relative frequencies in all outcomes of experiments equals

Numerical characteristics
Range is

To find the median you need

The mode is

To find the mean you need

A frequency polygon

are convenient graphical means of presenting absolute and relative
frequencies,

Questions that will help to revise your learning
Make up sentences using the words and phrases below at least once:

e statistic o setsof order statistics o absolute frequency
e sampling e statistical tables o relative frequency

e entire population o frequency o frequency polygon
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10.

. The sum of two binomials is equal to p* + p? + p + 1, and the difference is equal to

p® — p* +p — 1 What are these binomials? Explain your answer.
Present the binomial (—6x® — 6) as:
a) the sum of trinomials

b) the difference of trinomials

. Substitute the asterisk (*) with a monomial in order to obtain a correct equality:

a) *(x?* +2) =2x° + 4x

b) (x+*)(*+3)=2x"4+9x+9
c) (x-2)(*+3)=3x"+*+x
d) (x+5)(x+*)=++%-15

Use the properties of powers and your understanding of how to multiply a polynomial
by a polynomial to expand and then simplify the following expressions:

a) (p+q)

b) (3p - @)

A (pra+ry

Prove, that if xy + yz +xz = 0, then:

@-NE-2)+G-DO-D+Z-DE-y=F+y" +2

. Simplify these:

- — y2
a) 16x% 1+25><x5x
2 e
b) 81qu+12_72xq +12¢g — 15
27 36

Again and again!

Find the sum of the two given expressions and write down the results in the third cell,
Then find the sum of the last two expressions and write the result in the next cell, If you
continue in the same way what will be the expression in the 8th cell?

-2x+3 3x+5

Polynomials
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Several inequalities form a set also known as a population, if we need to find a solution
that satisfies at least one of the inequalities. The value of the variable that makes at least
one of the inequalities true is called the solution of the set of inequalities.

Linear equations

We represent a set of inequalities by grouping the inequalities within a
square bracket.

7. Look at the worked example below to help you find the solution for set and system of
linear inequalities: 3x =2 >10and 2x + 1< 1

o
S = 250
[Zx+/</
x>0+ 2
[2X<//
S =)
[2X<0

pob
x <0

Fresent the solutions for each inequality on a co-ordinate Jine

g it x

For a set of inequalities you need o find For a set of inequalities you need to find

the wiion of numerical intervals the intersection of numerical intervals

Write down answer: x e (-o0;0) U (¥ +0a) Write down answer: x € (=a;0) 1 (1; +o) = @

8. Solve the following set of inequalities.

x<4 3<x<6
a)[x>0 9| x<3
26—3 3x—2
b)[5<x<7 ol 5 S
x=27 X 3x
3+1>2

x>a

9. Find the value of a so that the solution of the system of inequalities >3 will be the

following intervals:
a) 3+ b)) (4+0) < (34
10. Investigate whether the numbers =3, 0, 7 are solutions of the system or set of
inequalities:
) 3x<0
x+7>0

3x=20

b)
x+7<0






OEBPS/Images/119.jpg
4, Create an algorithm to show how to multiply a polynomial by a polynomial.

Polynomials

(a+b)(c+d)=ac+ ad+ bc+ bd.

To multiply a polynomial by a polynomial you need to

5. Multiply the following polynomials.

a) (m+myk—p) d) (5% — 1)(3x —1)
b) (a —3)(a+b) ) (§y3+6)(9y+3)
o (2x + 1)(5x — 3) f) (%az — a)(a* + 25a%)

6. Aizhana multiplied a pair of polynomials on the board, but part of her solution was
wiped off. Complete Aizhana’s work.

7. Write each product in the form of a polynomial.
a) (5—7a+5a) X (1—2a)  d) (4h—6) X (—2h3 + 6% — This— 4)
b) (5—3x —8x) X (3—x) &) (p*—3p° — 4P X (Zp — 5p'Y)

B3] <gb+ z) X (7h* + 1402 —7) ) <1 7%1;) % (5b* — 25b° + 5b)

8. Write the polynomial (x +x + 1) (x* — x + 1} —(x* + 1) and find its value when
x=-1

9. Read and complete the following statements and justify your answer:

a) If a third-degree polynomial is multiplied by a polynomial of the second degree then
the result is a polynomial with degree.

b) If a fourth-degree polynomial is multiplied by a certain polynomial and the answer
is a polynomial with degree seven then the degree of the certain polynomial is
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1.1 Mathematical language

Today there are more than 5,000 languages spoken by people around the world. However

there is a language that everyone can understand and communicate inwherever they
are in the world and whatever their daily language is. The 17th-century astronomer
Galileo said that we will only be able to understand the secrets of the universe
if we understand the language it is written in. That language is the language of

i
mathematics. This language enables mathematicians and scientists to describe nature. ‘\)@
The language of mathematics is a formal language that is used to record and explain A
rules and patterns in science in a short and unambiguous way.
Mathematical language has a mathematical alphabet made up of symbols such as:
* numbers, variables, sets and geometric shapes

o mathematical operations on these symbols such as: -, 4+, %, +,n, ( }

o relationships between mathematical symbols: >, <, =

o other mathematical symbols such as: oo, , , x‘
The following are examples of mathematical situations described in mathematical language:
a—8,22-37,(x+¥)+7, (345 + @) X (92 — d), AN B.

1. Write down some of your own examples of mathematical language using symbols and
operations.

You need to learn the grammar of mathematical language so that you know how to read
and write mathematical expressions,

2. Fillin this table of mathematical expressions giving the translation from mathematical
language into everyday language and vice versa. One worked example is given to
helpyou

ge

Changing the order in which you add two or more numbers does

aFb=bta not change the value of the sum.
a) The sum of the first five natural numbers.
b) | 8(@—h)
<) The arithmetical mean of two numbers kand 7.
d) | 15(c—dy<3
e) 3x<0

x+7>0

f) Changing the order in which you find the product of two or more

numbers does not change the result.

g |[3x-1|>5

h) In order to add two standard fractions with the same denominators,
you need to add their numerators and keep the denominator
unchanged.
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5.1.3 Adding and subtracting
monomials

Let's compare two monomials written in the standard form: Sxy and

10xy. What are their similarities? What are their differences? Toidentify whether two

monomials are similar, first

Two monomials written in the standard form are called similar if write each monomfal in
their only difference is in their coefficients, These two monomials standard form,
are called like terms or similar terms,

If the coefficients of similar monomials are equal they are called
equal monomials,

If the coefficients of similar monomials are equal but of opposite
sign they are called opposite monomials.

1. Use the table below to determine whether the following statements are correct:

a) A3and B2 are similar. b) C1and A2 are equal,

Write down all the pairs of equal and similar monomials,

1 -7ab? 6x2y3 5a’h

2 6x7y? ~Tp1ogsr2 6pLgor™
1

3 -8.4p¥qor20 -0.2a%b 7‘11’3

2. Whatvalues of @ and b would give you similar monomials?

a) 16x2y?and -1.16x%y*® c) 1.22men? and 122m°n®

b) - %p“(ﬁ and -45p°q® d) 4 %mnb and 4.5m¢

Similar monomials can be added and subtracted.

We can add and subtract similar monomials by applying the distributive law for addition:
ac+bc=(a+b) c

6x%y® 4+ 5x%y® = (11 + 5)x%y® = 16x%y°

13x2y® - 5x2y% = (13 - 5)x%y® = 8x%y°

4p1°q°r?0 - 4p™°q°r = (4 - 4)p'%q°r™® = 0p'°q*r® = 0

7ab®+5ab’=(_+_)__ =
7ab*-5ab*=(_-_)__=

Summary: To add or subtract similar monomials simply add or subtracttheir
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2. Powers of numbers

By the end of this unit, you will
have learned:

what the power of a number is

what the standard form of a number s

You will be able to:

ralse expressions to a power where the
power is a natural number

use the properties of powers

solve simple problems involving very large
‘i and very small numbers

R “h. ‘-. 3 HaN - e
o . Anancient legend is told in many different )

{ . om0 e ", countries:
\ . > ~ Onceupon a time there was a rock in

- . - a desert that was a cubic kilometre in

= SR B size and a million times barder than
. Sa b a diamond. A bird flew and pecked at
s . . e the rock with its beak just once every
g A 'w million years. How long did it take to
T ‘ break the rock into tiny preces?
{ ‘ § ’ !
l'; : ¢ i \ \”' Q‘,“ When you have studied this unit you will be

able to answer these and other questions,
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1.4 Solutions for systems of linear
equations with two unknowns

Remember that two or more equations with more than one unknown form a system

of equations. To find the solution you need to find the set of values of the variables

that satisfies all the equations of the system. You write a system of equations using curly

brackets.

1. Damir and Diana each solved a system of equations. Please comment on their solutions,
What do you call each method of solution?
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2.4 Properties of powers with an
integer exponent

You have so far studied the properties of powers with natural number
exponents, The properties of powers can also be applied when the
exponent is an integer taking positive, negative or zero values,

1. Write down all the properties of powers that you know, Compare
with the list in the box.

a) ¥ xx* o

b) y2xy e

c) z°0xz¥xz'® i (n’s)z X

d) a®+a b ST

e) bo+h3 K (m } n) xm-ny”
£y 2 set 1) EZ:—Z;:ZX (g’

3. Fillin the cells of the Magic Square so that:

a) the product of the cells taken horizontally, vertically and
diagonally will all be equal

a* a?

b) the product of the cells taken horizontally, vertically and
diagonally will be equal to a=®
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4.1.2 Ray and segment

endpoint
1 s
"//
/.A/// 7
ray ,// /
TN /
\\\
~./
half-lines
-
3 T
i
c IR
o
Let us considera line @ and a point A that belong to the line, Point A divides the line into
two half-lines, These half-lines are called rays. Point A is the endpoint of the ray.
1. Point @ belongs to the line p.

p
im—

a) How many rays with endpoint Q are there in the drawing?

b) Mark two more points on line p. Name them, How many half-lines or rays have

you got?
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1.5.1 Mathematical modelling: Numbers

You already know that we can describe many real-life situations using
mathematical modelling, Let us investigate the process of mathematical
modelling in more detail,

The process of
mathematical
modelling
follows the cycle
to the right:

1. During a bus journey, there were 3 times more women than men on the bus, Then, at the 'Baiterek’bus stop,
& women got off, 12 men got on, and the number of wornen becomes 6 greater than the number of men,
How many people were on the bus before the stop?

Solution: Let's transfer the text into mathematical language and make a mathematical model of the situation,

The number of men on the bus before the stop x

The number of women on the bus before the stop 3x

When & women get off the bus, their number changes to (Bx—6)

When 12 men get on the bus, their number changes to (x+12)

We know that the number of women becomes 6 greater than the (Bx—6)—(x+12)=6
numberof men,

The resulting equation is a mathematical model of the problem,

\We can solve the equation,

(Bx-6)-(x+12)=6=3x-6-x-12=6=2x=24=x=12

Before the bus stop, there were 12 men and 36 women on the bus, So there were 48 people on the bus,
Answer: 48 people,

2. Complete the table so that it shows mathematical models of different situations at a fruit distribution
centre, g is the number of pears in a box and b is the number of apples,

Real-life situation Mathematical model

There is an equal number of pears and apples. a=b

The number of pears is 4 more than the number of apples,

The numberofapplesis 7 less than the number of pears,

The number of pears is 2.5 times more than the number of apples. a=2.5b

The numberofapplesis a third of the number of pears,

Ifanother 2 pears and 5 apples are added to the batch, the number of pears a+2=b+5
and apples would be equal,

@ If1 pear was removed from the batch, there would be twice as many apples as pears,
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Use mathematical language to write the following:

a) ) Thearea of a face of the cube if the length of its side is 2 units,
i) The surface area of the cube if the length of its side is m units,
iiiy The volume of the cube if the length of its side is 3 units,

b) How much paint do you need to colour the largest cube in red
completely, if it takes 100 grams of paint to colour the unit cube?

. Solve this problem.,

;

Damir wrote down a three-digit natural number The digit in the tens
digit place is equal to the square of a digit in the units place, and a
digit in the hundreds'digit place is equal to the cube of the number
in the units' place, What number did Damir record?

. Are the following statements correct or not? Justify your answer,

a) If the eighth powers of two numbers are equal then the two
numbers are equal,

We call the second power of
a number its square, and the
third power of a number its
cube,

You should read 72 as’seven
squared, which means the
square of a number equals the
area of a square with the side
of 7.

a*'a cubed’means the cube of
a number equals the volume
of the cube with an edge of g,

b) If you add the sixth power of a negative number to that number, you will always get

a positive number,

¢} Ifyou subtract the seventh power of a negative number from that number, you will

get a negative number,

. Complete this reflection activity,

You wish to decorate a room, You want to put wallpaper on the walls and paint the

floor, Fill in the construction estimate and calculate the cost of decoration,

9\10

CONSTRUCTION ESTIMATE FOR A ROOM RENOVATION

Ceiling height 3 m
Room dimensions 12 m X 8 m
Window size 2 mx15m

Materials Quantity Price per unit Cost
A number of wallpaper rolls aT

(width 60 cm; length 8 m)

Paint bT

200 g per 1 m?

Total

DID YOU KNOW?

Degree
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. Use the diagram to answer the questions, Comment on your solution,

Given:

£ AB=7cm

B ? ? BC=10cm

What is the length of AC?

Geometry

E Given:
F 7 DG =15cm
_T " T FG=4cm

Find the length of DF,

. Three points M, H, K are marked off consecutively on a line, The length of the segments
are MK =115 dm, KH =25 cm, What is the length of the segment MH?

. Onagiven line, point € lies between the points A and B and at a distance of 4 cm from
the point Aand 8 cm from point B,

a) Whatis the length of segment AB? ¢) What fraction of segment AB is

4
b) How much longer is segment AB segmeEntAC;

than segment BC? d) What percentage is segment BC of
the segment AB?

. Fourpoints M, N, K, P are placed on a line such that MN =1, NK =2, KP = 4 How
long is segment MP?

. Points A, B and € are marked on a line a (see drawing below), Can you place the point
D onthe line so that it creates 2 equal segments among the segments AB, BC, AC, AD,
BD and €D, How many different positions for D can you find? Show them,

A

1

. Is each of the following statements True or False? Explain why,
a) Ifthe lengths of two segments are equal, then these segments are not congruent,

b) If segments AB =280 mm, BC = 0.3 m,CK =58cm, CE =3.1dm, they may be
arranged in the following sequence in increasing order: AB, CE, BC.

¢) Ifa point divides a segment into two equal T Pt
parts, then that point is a midpoint,

11

. Aida wishes to mark off two segments of 11 'S

cm and 17 cm. She has a ruler with three scale b g i ? 7|
divisions: 0,3 and 5. Is it possible for her to do >

that? Explain your answer,

. Find the missing measurements marked'?'in the

drawing on the right. 18

27
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6. Alioth is the brightest star in the constellation Ursa Major (The Great Bear), It is 81 light

Degree

years away from us, What is the approximate distance of the star Alioth from the surface

of the Earth in metres? In kilometres? Give your answers in standard form,

Alight year s the astronomical unit of length that equals the distance travelled by light in

one year, i.e, approximately 8,460,000,000,000,000 metres,

7. The table shows statistical data on internet data traffic worldwide, Determine which

region has the highest and lowest percentage of per capita data traffic,

Africa

Asla

Europe
Middle East
North America
South America

Oceania

1,013,779,050 1.1x108
3,834,792,852 8.3x108
813,319,511 48x10°
212,336,924 6.2x107
344,124,450 2.7x108
592,556,972 2.1x108
34,700,201 2,1x108

source: http://cospi.ru/mirovaya-statistika-interneta/#statusers

8. Determine the density of the population of Kazakhstan (ie. the average number of
residents per 1 km?) if, according to the census for the year 2009, Kazakhstan had a

population of 16,197,000 people and anarea of 2,717 x 108 km?, e
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3. Divide each polynomial by the monomial:
a) (6x° —12x7) + 2x?
b (8e'+ 16e?) +4e*
<) (16v+12v%) +v
d) (202 —4b%) =207
e) (20¢*—10c¢") +5¢3
f) (—5a°+ 10a®) + 5a*

4, Complete the table,

polynomial A polynomial B product A x B Quotient A + B
3x3y — 4x%y3 Sxy
—3ctd? 2¢5d* + 3ctd®
— 10k31
— ah® + 3ah? 2.7kE+ 2.1
3xy7 + 4xSy? 3x8y® + 4x7y5 — % ab+1 % a*
cd? — 4c5d® + 5¢td®

5. Simplify each expression:

a) (8a® + 5a*) + a*—(14a’+ 6a) + (2a)

b) (106° + 15b%) =+ (5b%) — (b°—b*) + b®

<) (3x*—2x%y)+x3— (2xy* + X*y) + (% xy)

d) (a’h — 3ab?) + (% ab) + (6b* — 5ab?) + b?

e) (3a’x — 2ax®) + (% ax) = (a*xr —a’x*) + (% azxz)

f) (% Xy 2 xzyz) + (% xyz) = (8x%y — 2x%y7) + (2x%y)

Polynomials
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5. Discuss the state if you agree with the following statement:
The sum of adjacent angles on a straight line is equal to 180,

6. Use this result to find the unknown angles,

Geometry

Given: Given:
B —a=40° B=5a
Find:e, B =7 Find:
B/ a al B a, -7
Given: D Given:
a: =54 F £ AED and
Find: a, B —7 EF bisector
Bl a i )= - of £ AED
Find: 2 BED

Given: £ BCF and
L FCA

CD, CE - bisectors
ofangles

¢ FCAand £ BCF
respectively

Given: £ CBE = CAD Find: 2 ECD

Prove that: « BAC = 2 CBA

7. Arman wrote the following statement on the blackboard:'If a sum of angles equals 180°,
then the angles are adjacent and lie on a straight line!Is his statement correct?
Why (or why not)?

8. Are the following statements correct? Explain why (or why not),

[ IR H | H |
\ /

N7 S

N T A TN TP

I\

a) There are no supplementary adjacent angles on drawings 1,2, 3, 0r 4,
b) If one of the angles is obtuse, and the otheris acute, then these angles are adjacent,

¢} Given a pair of adjacent supplementary angles, if one of them is a right angle then
the other angle is 90°,

d) If two angles are congruent, then their adjacent angles are congruent,
9. Find the angle which is supplementary adjacent to an angle if:

a) one of them is a quarter of the other

b) one of them is greater than the other by 42°

c) theirratiois 3.5
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6.4 Numerical characteristics of data:
Mean, range, mode, median

1. Remember you studied these measures in Grade 6, In order to remind you of these
measures, match each of the statistical measures with its correct definition and
correct notation,

range the most frequent outcome of the experiment M

mode the sum of all the values of the outcomes divided by the X
number of outcomes

arithmetic mean the difference between the highest and lowest values of M,
(or just mean) the outcomes
median the middle value when the outcomes are arranged in order R

2. What do you think: who reads more, girls or boys?

Ateacher gathered data in her classroom, She asked the learners to tell her how many
books they had read in the previous month, The outcomes of the study are listed below:

Girls

Number of books 3 4 5 8 | 12 REMEMBER!

Frequency 3 2 3 1 1

Write down each outcome

according to its frequency.

Boys

Number of books 3 4 > 6 7

Frequency 2 4 1 1 1

a) First you needto rank the data,
For girls, the number of books they read every month arranged in order is:
itk e A 5N h 0 T
Now rank the number of books read by boys,

Boys:

b) Now calculate the statistical measures for boys and girls given, and compare them.,

¢} Canyou now say who reads more, girls or boys?
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3. Linear equations and inequalities
containing modulus or absolute value
of a variable

By the end of this unit, you will
have learned:

how to solve systems and sets (also known
as populations) of inequalities

You will be able to:
solve linear equations and inequalities

H = 7~1‘, (‘;-r"l‘!/ :‘ 3 -
: 2l N containing modulus

find the greatest and smallest values of
expressions containing modulus

|x| =a
|_a| |a| Q s >
& * - 2 -3 2 i
—-a 0 a
{x>—3 >x=>2
|—al = |al b >
x| <a
‘e - o—> Q = 4
—a X a X
-3 2 X
x=2 >x>-3
x> -3
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5.2.2 The standard form of a polynomial

A polynomial is made up of the sum of monomials, These monomials are called the terms
of the polynomial,

1. Which of these polynomials are written in a standard form? Explain your answer,

a) 2x-3y d) wk + Swksw
b) 2p* + 343 e) mx4nx2+nm
<) 21xy + a*b* f) -5+ 5(-y%)

The term of the polynomial with the highest degree is called the highest degree term,
and the term with zero degree is called the constant term of the polynomial,

2. Determine the degree of the
polynomials below, Name the

highest and the constant terms of the 2%y + 3x7y3 - 517y + 1
polynomial, Explain your answer,
24+18=20 [74+3=10 | 7+15=22 | Thedegree
a) 5x-2
L ) > Hence the Hence the The degree ofthe fast
b) 5x7 -2y +2 r ) , term is zero,
5 5 egree of degree if the | of the third o
¢) 5x*-10xy +4y*-1 . o This is the
the first second term | term is 22,
d) 29p°t - 15¢* + p*t* ! , constant
term is 20, isequal to
e) —3mnkt+m* —k’+3 term.

10,

f) f2-7ftp+ 1165
3. Leilia claims that the degree of the
polynomial is equal to the sum of

The degree of the polynomial is 22 because the highest term of

the polynomial is =5xy with degree 22,
The constant term of the polynomial fs equal to 1,

degrees of all its monomials, Is Leilia
right? Explain your answer,
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6.6 Frequency polygons (continued)

You have learned how to build frequency polygons, Now you
will learn how to describe the properties of the data using the

frequency table and frequency polygon,

1. The frequency polygon (right) displays the marks from the
summative assessment of the students in classes 7A and 78,

Fach class has 24 students,

frequency

w U 3y S 0 WO

Use data from the frequency polygon to draw up both a stem

and leaf diagram and a frequency table,

Use them to answer these questions; r

a) In which class did more students score greater than 22 marks?

o n’ U
b) Which class contained students with the lowest mark in the W 18 20 22 B 26 28 30
summative assessment? number of points

¢) What is the modal mark for each class?

For each class, construct the polygon of relative frequencies,

If the data is presented in a frequency table then you are told how many times each member
of the data set occurs, So that if the number 12 occurs three times then to find the mean you
need to add the 12 three times, that is: 12 + 12 + 12, which equals 36, Your frequency table
should be extended to include an additional column containing the values of the number
multiplied by its frequency.

In mathematics we use the symbol ¥ f = to show that you have added up all the frequencies.

We use the symbol Y.(f X x) = to show that you have added up all the multiples of
frequency times number in a set (Zf),

2. Asurvey looked at the ages of school students who are regular gym users and returned this data:
137414131274131313131414121313131514141412141314141414131513

a) Complete the frequency table of the ages of the pupils,

13
14
15

x= X(fxx)=

b) Use the table to find the mean age of the students who use the gym regularly:

SEx0 _
%3

@ ¢) Use the frequency table to construct a frequency polygon,

x=





OEBPS/Images/32.jpg
2.1.3 Table of powers

In primary school you used multiplication tables to help you find answers to multiplication
problems quickly, Let us try to create a table that allows us to calculate the value of the
powers of the most commonly used bases,

1. Complete the table of powers,

n on 3 5" n 107
1

2
3
4
5
6
7
8
9

10

2. Use the table to calculate the value of the following expressions, You can leave the
answer as a fraction where appropriate,

oS @ () o (3) (=5

%
b) (%) o) (2)'x5 h) 2x3°+81+3°
2
q 3(%) f) 22 x (-1)"° ) 2+3+5)°+22 432452
3. Write each of these as a power;
8 10000000 1
343 b) —128 d -
A ! Ios VYT e ¢ s

f) 0.000000512

4, Present each number as a square or cube of a number,

25 216
a) 49 b) 081 <) BETT d) 125 e) -0.512 f) 1000

5. Calculate a® + b2 if:

a) 5%is 125 and 3215 243
b) 2¢is 1024 and 7%is 7

6. Write 540 and 1825 as a product of powers of prime numbers,
An example has been done for you,
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5.3.3.2 Multiplying a polynomial by

a polynomial: An algebraic
approach

1. Find a product of two polynomials,

As we can see, the product of two polynomials is a polynomial that can be written in
standard form. It helps to write down the intermediate results, However you may omit
these if you can multiply the monomials mentally,

2. Multiply these polynomials, showing the steps in your working:
a) (x—2)(x—3Nx+4 o x—DHT+x0)(x+5)
b) 2c3—c)(7 +¢) d) (@a—6)3+a)9—a)

3. Multiply and then simplify these, writing the resulting polynomial in standard form:
a) (x —2)(6x —5x%) + (3x* — 3)(1 — 2x)
b) (3 —5a)(1— 5a+9a?) — (8 — 3a)(—=7 + 6a + 5a?)
c) (=10 —3b—9b%)(8 — b) — (=7 — 10b)(7 — 3b)

X+ 3x — 2
P 4
& I
X¥—4x+1
4_ 3 2
- ¥ — Multiply x*byx*—4x+1
— Multiply 3xbyx*—4x+1

— Multiply (=2)byx*—4x+1

+ 3% — 126%4 Bx
—2x*+8x—2
= - 112+ 11x -2
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Represent on the
number line the set of
values satisfying the
inequality,

What does it mean to
solve given inequality?

Find all the points lying on the
number line whose distance from
0is less than 4, These will be the
points lying on the number line
between, but not including, +4
and -4,

Find all the points lying on the
number line whose distance from
7 is less than but not equal to 4,
These will be the points lying on
the number line between, but not
including, +3and +11.

Answer

(~4;4)

(311

5. Use the examples above to solve the following inequalities using the geometric

meaning of the modulus:

a) [x—6|<2
b) |[x—6|>2
<) [x—6]>0
d) x—6|<0

e) |[x—6|<0
f) [x—1]=0
g) |x+4|<-5
h) [x+2]<0

6. Find natural number solutions of the following inequalities:

a) [x—2|<3
b) [x+0.5]|<5
<) |1.5+x|>10

d) [4—x| <3
e) 2x—3| =4
f) [3x—4|>8

7. Canwe say that |10 - x| = | x - 10|? Explain your answer,

1
8. Canyou solve the following inequality |x + 4| > —E? Explain your reasoning.

Linear equations
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2.2.4 Properties of powers with natural
exponents

Sometimes it is useful to use the associative property of multiplication when transforming
expressions that contain powers, Let's consider the case of raising a product or a quotient
to a power,

1. Raise the expression to a power:

Apply the definition of | Apply the associative

a power with a natural law of multiplication
exponent
. _ =aXaXaXaX
(et = (e K e B X DG
a &
(%) — (DI | =

2. Raise the expressions to these powers using the definition of power,

a) (mny* o (22} 9) (aby
b) (f) o) (02pqr)’ m (&)
q (-4p)° f) (ﬁ)

3. Find the base of the power and/or the exponent that will make the equality true.
3 10 10 10 3 3 0
R C IR R NE RN MO RE
13 7 q t
2\ (3Y ¢ H 1.1 1 o
w(ExE) =) @ewr=() 0 e (2)
'35 =L ) a TR
Analyse the results and reach a conclusion,

CONCLUSION

1) When raising a product to a power, each factor in the product is

2) When raising a quotient to a power, both the numerator and the denominator are

3) How should we raise a product of n-factors to a power?
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z
@
Axiom of marking out a segment A B §
Given any segment AB and given a line pand a % + i
point Con the line, then we can construct only B D p
one segment from the point € congruent to the % AB =CIL +
segment AB,

Let us use this axiom to add two segments MN and PQ that do not lie on the same line,

4, Points M, N, K, P are marked on the line, Express each segment as the sum or difference of the other segments,

M N K P

REERSEERSERS

5. Lookat the diagram. Write down the segments that are congruent to:

a) 0B =
A"
= b)BC=____
:( OH=__
Banct
H

6. Construct according to the plan, Mark two points X and Y on a line and mark the point Z so that the
following equality is true:

i. XZ+ZY=XY iil. XZ-YZ=XY iii. YZ-XZ=XY

7. Given points P and Q. Point M lies on the line PQ. Determine the position of point M relative to points
PandQif:

aPM_ 4 M

by M1 g EM 4
M

(=
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1.5.2 Mathematical modelling:
Time and distance

You already know about problems that describe the
moverment of objects (or mass points), Let's look at describing
these processes using mathematical modelling,

1. Use the information and tables below to make

mathematical models of the following situations, You do
not need to solve the problems,

A motorcyclist travelled the Let x be the speed of the motorcyclist,
distance between two cities
in 3 hours, and the cyclist in 4 xkm/h t=3h
7 hours, The cyclist travelled at a ﬁ e
speed 16 km/h slower than the ~—— -
motorcyclist, Find the distance S
between the cities, _ﬁ (- 16) km/h -
O—
N p—
S

V (km/h) | ¢ (h)

motorcyclist

cyclist

A boat went down a river for 3 hours | Let v be the engine speed of the boat, So the speed of the boat

20 minutes, and then for 2 hours with the current is v + 2 and the speed against the current is v — 2,
15 minutes in the other direction, -
against the current, Find the speed & inib}

7 With the
of the boat if we know that the 31 w+2) | v+2 34 20min = 3111
speed of the current is 2 km/h and current 3 3

the boat has travelled 58 km. Against

the current

2. Lookat this problem and its solution, Notice the stages that it uses, Then apply these
stages to complete activities 3-6,

A tourist walked for 1.5 hours from point A to point B, Then, he sailed on a boat for

2 hours from point B to point €. The boat's speed is 5 times the tourist’s walking speed,
Then the tourist got on a bus at point € and travelled for 2 hours to point D, The speed
of the busis 15 times the boat's speed, If the distance between points A and D is

106 km, what was the speed of the tourist while he was travelling by bus?
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5.1.2 Multiplying monomials and

raising to a power where the
exponent is a natural number

When working with monomials we can apply the same arithmetic For multiplying monomials
operations that we apply to numbers; addition, subtraction, we will use the commutative
multiplication, division, and exponentiation, and associative laws and the

Consider the example of multiplying two monomials, properties of powers.

Rememberthat inan
1. Plan the steps to be taken so as to find the product of the algebraic expression it is
not necessary to show the

multiplication sign, e.g.

rmonomials;

a) 2aand 3ab
5 2x3xaxaxb=6a?h
b) (2a)® X 3(a®h)

The steps a) 2a x3ab b) (2a)*x3 (a*b)

1. Highlight the coefficients and any powers of

3 30V
the same base. 2ax3ab (2a)y’ x 3(ah)

2. Remove any brackets by raising the

8a® x 3a?*h”
rmonomial inside the brackets to the power, -

3. Apply th tati d
pply the commutative and/or 2x3xaxaxh 8 %3 X @ X a?lh’

associative law,

4, Perform the required operation (in this case

6a%b 24a*b’

multiplication).

2. Now write an algorithm to demonstrate how to raise a monomial to
the power where the exponent is a natural number, lllustrate with
two examples as above,

3. Find the product of the monomials, Try to do this activity mentally,
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3.

Inorder to investigate how often teenagers make a phone call, the 50 seventh-graders
were asked the question'How many phone calls did you make yesterday? The data is
recorded in the table below.

Quantity 0 1 2 3 4 5 6 y 8 I I
Frequency 5 8 12 9 6 3 3 2 1 0 0 1

You can represent this data in a frequency polygon,

L

Answer these questions:
12
a) What percentage of seventh-graders has A
not made any calls? 1 / \
10
b) What percentage of seventh-graders has g /
made five or more calls?
¢) What was the most frequent number \

of calls made by these students? How is

this number shown in the frequency

frequency
w [ex} ~
i\\
/‘/

polygon?

I~

Now draw up a table of the relative frequency

of the number of calls and use this data to draw

a frequency polygon of the relative frequency.

Investigators visited all the houses in a small

village and asked the question’how many pets 0

12 3 4 5 6 7 8 9 1011

do you have living in your house? ‘The data is =
number of calls

given below,
0:3,1,2,0,1,0,1,2,4,0,6,71,1,0,2,2,0,7,3,1,2,1,.1,.2

Make the table of absolute and relative frequencies and construct a frequency of the
relative frequencies, How many houses participated in the poll? How many houses had
fewer than two pets? What is the most frequent number of pets in this village?

12

Statistics
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Geometry

2. Use thisdiagram.

a) Draw a ray opposite to ray a. Name it,

b) Draw a ray that shares a common endpoint
with ray b, but is not opposite to it, Name it,

pe
/

/=

3. Mark points N, M, @, P, R on a line @ How many segments are there on the line?

Narme them,
4, Draw, and answer these questions;

a) Draw two segments AB and €D, How may these segments be arranged relative to
each other? How many common points can they have?

b) Drawa line mand a segment MN, How may the line and the segment be arranged
relative to each other? How many common points can they have?

5. How many parts of a line are there if the line is divided by:
a) one point? d) eight points?
b) two points? e) n points?

c) three points?

&

Canyou split a line into 2 segments? 3 segments? 4 segments? Explain why (or why not),

Explain the difference between a line, a ray and a segment, e

N
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In geometrical reasoning, a proposition that is verified by means of logical deduction is
called a theorem and the process of deduction is called the proof,

Geometry

4, In the following diagrams find the size of the angles, Explain the steps in your solution,

Given: Given:
/ Find: £ COA4, L Find: 2 FOC,
[~ i £ AOD, £ DOB c £ AOE, £ EOD,
AR T 2 DOB
O T~ T
B QQ
e ¥=
D .
V4
Given: Given:

Find: 2 BAC, Find: all angles,
b 2 DBE, 2 HCA, ‘\’3 B formed by lines

4 N £ BAF, £ CAG, 6

Tl \ 00° 5

= N 4 BeA A \

/'I% il / \

1T T Ny )4 \

B 4 \

D A/ 0
/ E I sl

5. Three lines intersecting in one point form six angles, Two of the angles are 56° and 18°, Draw a diagram to
find out the size of the other 4 angles, Explain your working,

6. Two intersecting lines give 4 angles, Find the values of all the angles for each of the following conditions:
a) The sum of two vertical opposite angles equals 260°,
b) The difference between two vertically opposite angles equals 57°,

¢) The sum of three of the angles equals 225°,
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3. What is the last digit when you evaluate the following powers? dg,
a) 617 f) 91°¢ 4-80°
b) (-186)° g) 212 + 667 + 95
c) 132° h) (-180)° 4 325¢ + 1111%
d) (-288)" i) 157+ 167 + 187
e) 75%- 313 j) 76°-34° + 88°

4, Predict the last digit of the resulting calculation, if you were to evaluate each of these:
a) The sum of the squares of 271 and 316,
b) The product of seventh power of number 87 and the fourth power of 39,
¢) The fourth power of the difference between 234,567 and 112,233,
5. What is the last digit, if you were able to evaluate these powers?
a) 20162 b) 202520
6. Complete this task.

Ascientist carried out experiments growing some bacteria and noticed that their
population after n days can be expressed by the formula (3 X 29", Complete the
table of the experiment. Leave the answer as a power, The scientist noticed that when
the number of bacteria in the population is a multiple of 2%, the bacteria had the best
properties. Highlight this on the table,

Number of | Number of

days bacteri
1 [
74 122
3

4

5

6

7

8

9

10

11

12

7. Find a pair of whole numbers x and y, such that y is x raised to a whole number power
and y is 16 times . Is there more than one answer? Discuss.
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2.7 Powers of 10

The powers of 10 are of special importance not only in mathematics 0= il G =i

but also in the sciences, economics and geography. Powers of 10 help 4 g0 =googol 10" = googolplex

us to write a shorthand version of very big or very small numbers.

1. Complete the table below and investigate the value of 10" when N
takes positive or negative integer values.

0 i -
2 3
3 &3
4 -4

2. Write the following as powers of 10:

a) 10,000,000 b} 100,000,000,000 €} 0.000000001  d) 0.000000000000001

3. Dinara wrote a calculation on the board. Comment on her calculation. Is the calculation
correct or not? Explain your answer,

QI25410° = 12500

10 10

% 10
1250 1250 125000

3020000 %> 302000 2% 30200 2 3020 1% 350 5 595 5 57

125

3020000 = 0.302+1G+

4, Fillin the cells of this multiplication table:

—367 1234 0.98765
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3. In afigure skating competition, two skaters were awarded the following points by the
jury. (The points are measured on a six-point scale)

Jury number
1st figure skater

technical skill

expression

2nd figure skater

technical skill

expression

Who performed best? Can you convince your teacher? What will you say to convince
him/her?

4. Inone school, the age of learners attending the maths club are as below:

T3 14 14 13 12 14 13 13 13 14 13 13 13 14
13 15 14 14 14 T3 14 14 14 14 13 15 13 14

Calculate the:
a) range b) mode ¢) median d) arithmetic mean
5. The series of numbers 3,8,15,30, 24 has a number missing. Find it if:
a) the arithmetic mean equals 18
b) the range of the series equals 40
¢} the mode equals 24

6. Four friends have the following grades in their certificate of secondary education:

Alimbekov 4 14 |5 |5 |4 |4 4|5 |5 |5 S5 |14 |5 |4 |5
Beksultanov |3 |4 |3 |3 |3 |3 |4 |3 |3 |3 |4 |4 |4 |5 |5
Popov 5 SIS |4 |4 |5 |4 |4 |5 S5 |5 |4 |4 |4
Sultanov 4 14 |5 |5 3 314 14 |4 |5 |44 |44 ]5

a) Calculate the arithmetic mean of the grades for each learner.
b) Find the most typical grade for each certificate.

¢) What statistical characteristics were used in your answer?

14
12
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Geometry

CONCLUSION

a) To compare two angles we need to .,

c) Angle Ais biggerthan Cif ...

b) Angle Aislessthan Bif ... d) To add or subtract two angles we need ..,

3. By inspection, place the given angles in increasing order of size, Choose three pairs of angles
and for each pair find the sum and the difference, Explain your working.

\

A ray that starts from a vertex of an angle and divides it into two equal

parts is called a bisector of that angle,

[fyou draw the angle on a plece of paper, how can you find the angle

bisector without measuring?

4, Angle FOA s equal to the angle FOB, OB and OE are the bisectors of
the angles COA and FOD respectively. Compare angles DOB and EOC

and angles EOA and FOB.
e \c
\ \\
A\ D
/
// F
o REMEMBER!
5. Using the diagram, find the following, Explain your answers, oG RrTEna o
) with the same marking,
I a) a pair of congruent angles
A b) an angle congruent to the sum or difference:
ralV =AN
/ NN
/ \\ 1) cab+ £ bc 3) cap+ske
_11. 74 PN
I o 2) 2ch+zac 4) cak+sbc+ Lpk

6. Darla cut out several angles and found their bisectors, Explain how she did this,
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2.3 Powers with integer exponents

You have studied the properties of powers with natural number exponents, But, what is the
meaning of a power with a zero or a negative exponent?

1. Have a look at the working out on the whiteboards below, Do they help you find the
value of a® and a7 Do you agree with the conclusions that are drawn?

a® _ axaxXaxaxaxa 6a_ 2

—_—eavt=g

at axaxaxa
a® _ exaxaxexaxXa a . oee
—_—— = =a*°=d
a®  exexexexexe a’
a’ axaxXeXe 1 a® e
—_—_—— = —=qa't=q
a® eXexexexaXa a? a®

L

CONCLUSION CONCLUSION

a’=1 Forany value of @ not equal to zero, the

value of a™is given by: a™ =$. a+0

Any number raised to the power of zero has
value 1.

2. Express the following powers in fraction form:

a) 372 e) a’
" 1
b) (-4)” Bl
o) -23 g) 2x+4)°
1 -2
d) (7> h) 20k +p)*
3. Write the fractions as a power with a negative exponent:
1 1 1
il dy —— —
a3 ) T000 9~y
1 1 a
b) — — h) ——=
)3 e 4 ) @r by
<) L f) 3

102 x-y
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11.

12,

. 1f27r=7512,and 5™ = 625, what is the answer for m3+ n3?

cIfarx a=a's, b+ b* = b3, (c®)™ = ¢'5, evaluate the expressionn + k + m.

. Simplify these:
x5 X (x2)3 x 33X x3
- b) —=
. Calculate these:
92x 273 1573 %182
STT 9 570
35° 15"
B 7sEy © 3
—36%x 81
) g

. Solve these equations;

x+15 x+1
a5+ =2x+1)°

(x3)* X (x8)* B
b) (x2)5 x x32 =25

How many zeros does the number 210 X 312 x 514 x 716 end with? Explain your answer,
. BEvaluate these, leaving each answer in standard form:

a) 2.68 x 10° —9.24 x 10¢

b) 9.24 x 1054+ 5.28 x 10-°

¢) (5.2x107x((8.1 x 10%))

d) (84 x10%) +(2.1x10%

There are 5 X 103 paperclips in the box, The box's weight is 425.24 g, What is the weight
of one paperclip in grams? Write the answer in standard form,

Use the Sl table to write the following lengths in metres,
object length in metres
Length ofanant 5mm
Length of a dust mite 200 pm
Diameter of the erythrocyte from2x10®°mto5x10°m
(red blood cell)
Diameter of DNA helix 2-12 nm
Diameter of a pin 0.8-1mm From 8 x10*mto 103 m

<
<o
=
>
<
=
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6. Elements of statistics

By the end of this unit, you will
have learned how to:

recognize the parts of the Data Handling

Many different jobs require the use of statistics
Cycle

10 analyse data.
_— ————————— collect statistical data, order it and present it
in the form of a table

calculate the absolute and relative frequency
of an event

check data in a table for consistency
construct and analyse frequency diagrams

find the mean, median, mode and range of a
set of statistical data

use spreadsheets to present statistical data

Population of Kazakhstan

At the start of 2015 the population of Kazakhstan was estimated at 17 417,447 and during
the year itincreased by 271,033. An estimate of the population of Kazakhstan for 1 January
2016 was 17,688,140, The increase in population was made up of a natural population
increase of 238,154 due to the number of births being greater than the number of deaths.
In addition there was an increase in population as the number of people migrating to
Kazakhstan exceeded the nurber leaving or emigrating by 32,857,

—
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Unit review

What have [ learned in this unit?
1. Complete the notes below to show what you have learned in this unit on
mathematical modelling,

Mathematical language. Linear equations and inequalities
with one variable:
Mathematical language is

Nurmerical expressions are

A linear equation with one variable is an equation of the type

where

The root (or solution) of a linear equation is

A linear inequality with one variable is

The solution of a linear inequality with one variable is

Word problems

A mathematical model of a problem is

There are the following stages of solving a word problem:

Questions that will help to revise your learning
Make up sentences using the phrases below at least once:

o algebraic expression o domain of algebraic expression
o value of numeric expression
2. Solve these equations;
a) 5x+3=16 b) x —4=13—6x
3. Find out whether each equation has solutions (or roots) and if so, how many.
a) 6(1.2x—05)—13x=59x—-3 b) 7(0.2x —4) — 1.4x — 28
4, Solve these equations:
a) 12(t+2)+16(t+1) <28(t+ 1) b) 9a +3(4a—5)=3a+6(3a+1)
5. Are the following statements true or false? Explain why.
a) Number 7 is a solution of the inequality 5x > 15

b) This numerical interval below is equivalent to the interval -4 < x <5

—4 5 x
5x+3>13

c) Number 5 is a solution of the system ofmequa\ities{ T —8 <7
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5.3.1.1 Adding and subtracting
polynomials

Canyou apply the method you used to add monomials to the addition of
polynomials? This will be discussed below,

1. Complete these sentences,

a) To remove the parentheses when they are preceded by a positive sign,

b) To remove the parentheses when they are preceded by a negative sign,

c) 'Like terms'are terms

d) To combine like terms,

2. Lookat this triangle with the lengths of its sides shown, Its
perimeter Pis equal to;

P=(4a+Db)+ (at D)+ (ot )

This expression is a sum of three polynomials:
4a+b,..a+ ..b, ..+ ...

Remove the parentheses and combine like terms,

Result P= ...+ ...

Any algebraic sum of polynomials can be written in standard form, For example:

(4ab+5bc)—(bc+2ab)+(ac+4bc) = 4ab+5bc—bc—2ab+ac+4bc = 2ab+8bc+ac.

To write the sum of a number of polynomials in standard form, first remove the
brackets and then combine like terms.

3. Given these polynomials: A = 3x2 —5x+7 and B = 2x? + 4x

a) Write down the polynomials (—A4) and (—=B). What name do we give to the
polynomials (—A) and (—B)?

b) Write expressions A + (—B) and A — B in standard form and compare results, Now
do the same for the expressions B + (—A) and B — A. Can you reach a conclusion?
Do you think your conclusion will apply to any polynomials? Explain,

. Given these polynomials: A = —a?—2a+5 and B = a*—7
a) Write the sum A + B of the polynomials in standard form.

b) Write the difference A — B of the polynomials in standard form.,
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2
°
4, Find pairs of congruent shapes in the diagram. For each pair of congruent shapes, name §
the corresponding sides, 0
A 4
N [
™~ e
A
: A C
A, ] 2
= :
5
A ==
A7 A r i ™~
= P7 ~] | _ N~
A BT °
a 2\\‘ = T
B - ) 2 L 4 ! 5
B, /
1 B / EZ m De
i D, /
D I

\LE |/ F, \ F=F
Nt A J
™~
AN ALV AL ~ o
. ¥ F =F. and F = F
1 12 i VT LT
AT IN/T NS O e O i
1] /
1 I~
pd P~ F =F,
<L F+F
I~ 1
6. Answer these questions,
a) Are any two straight lines congruent? c) Are any two segments congruent?

b) Are any two rays congruent? d) Are any two angles congruent? e
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5.3.1.2 Adding and subtracting
polynomials (continued)

1. Find the sum of the given binomials and complete the table below:

2. Find the polynomial that is equal to the sum of the following polynomials:
a) 4aand (a— 3b) ¢) 3—2a)and (—4a—9)
b) 8yand (7 — 5y) d) (2x —5y)and (=3x + 5y)

3. Find the polynomial that is equal to the difference of the following polynomials:
a) (a+b)and4a <) (6b+2)and (9 —D)
b) 7xand (5 — 8x) d) (5x —4a)and (6a + x)

4. Given the polynomials P and P+Q, find the polynomials @ and write in the table below.

P Q P+Q
a) 7x+5 2x-5
b) a®+ 3a’b + 3b3 a®+ 3a’b + 3b3
<) x*+2xy +y* 2x% = 2xy + y*
d) 3a?b + 2ab*—-5 0

5. Substitute the characters M and N with monomials, so that they make each of these
equations true:

a) (@+b+c)+(M—N+c)=4a—2b+2c
b) (7x—N) — (M +2y) =3x—2y

) (M+N)—(2a—b) +(a—4b)=5a+7b
d) (a— M) — (N +7b) — (2a + b) = —5a — 10b

You learned how to expand brackets preceded by a + or - sign and write an equivalent
expression, Now your task is to act in reverse and replace an algebraic expression by an
equivalent one inside brackets that can be preceded by a + or - sign,
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1.5.3 Mathematical modelling of word
problems: Work productivity

As you know, there is a type of word problem that describes situations

in working life such as harvesting wheat, building a wall or filling a Where A is work completed,
swimming pool with water. You can build mathematical models to help tis time to complete the
solve these problems, work, and p is productivity

(the speed of doing work):
1. Make a mathematical model for each problem.

A=pXxt
a) An experienced engineer can fix 14 mobile phones per hour A

more than an apprentice, The engineer worked for 3.5 hours n =i )
and the apprentice for 6.5 hours. What is the productivity of the 4 P
engineer if they both fixed the same number of phones?

Let x be the number of mobile phones (units) the apprentice fixed in an hour,

35(x+14) (x+14) 35
6.5 x x 6.5

b) Over two days, a baker and an apprentice made 510 cakes. We know that the baker
made 4 times more cakes than the apprentice. If x is the number of cakes (units) the
apprentice produced in a day, how many cakes did each of them bake in one day?

4x

510 5x 2
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2. Draw a diagram to help explain why the angle is called a straight line angle.

Geometry

Ways of naming angles

graphical representation

i

symbolic representation W¥V:IN 2T Lo 21
representation in words [Relglelcy:V:Inleld angle T angle alpha angle one
angle CBA
3. Complete the following sentences using the drawing: P
a) Points E, and lie inside the angle,
°
b) PointsTand __ do not lieinside the angle, T A M
® 7
¢) Points and lie on the sides 7 P
of the angle, B< Ee
~E H
4, Draw according to the plan, I~ e
"R“\\
a) Draw 24BC. c ;s
*

b) Drawa ray BE inside the angle,
¢) Drawa ray BK opposite to BE and mark the point K on this ray,
d) List all the angles you can see on the diagram, How many angles are there?

5. Onaplane, draw a straight line angle ABC and mark the semi-planes, Then draw three
rays with endpoint B all lying on the same semi-plane, How many parts is the plane
divided into? Name all the angles formed,

6. How can we divide a plane into five parts with four lines? Into nine parts?
7. Draw a diagram according to the instructions below and label the diagram.
a) Drawa line and name itm.
b) Mark points M, N and @ on this line so that point Q lies between M and N,
¢) Mark point P that does not lie on line m.
d) Drawa ray PQ.
e) Marka point R on ray PQ but on the opposite side of line m.
8. Now answer these questions:
a) How many rays can you identify in the diagram?
b) Does a segment MN belong to the line m? And PQ?

¢} How many segments have @ as an endpoint? Name them, Name any pairs of
opposite rays,

d) Name all the angles on the diagram.

e) How many straight line angles are there? Name them,





OEBPS/Images/130.jpg
6.1 Finding out about statistics

Every day we are faced with a vast amount of numerical and factual information from
books, TV, newspapers and the internet, Mathematics helps us extract what we need from
the flood of data.

Scientists who study data go through a process that we call the data handling cycle
Below we illustrate the cycle by looking at the Kazakhstan National Census,

1. BEvery tenyears a census is conducted in our country, Discuss the following questions,

What information does
the census collect?

How is the census How is the census data
data used? collected and from whom?

How is the census data
processed?

a) Why is the census conducted every 10 years?

b) Who is responsible for compiling the census?

Statistics is the science that involves the collection, systematization and processing
of large sets of data in order to make predictions and inferences.

Mathematical statistics — a branch of
mathematics that studies the methods
and rules for collecting, processing and

representing data.

\JJ ]

In statistics we collect and study data, When we study a particular group then the
entire population of elements in that group is called the population. The population
can be made up of people, objects, natural phenomena, and experiments in biology
or physics,

A set of elements selected for study from the whole population is called the sample,
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2.2.1 Properties of powers with natural

number exponents: Multiplying and
dividing powers with the same base

Two important properties of powers are used to transform expressions,

1. Simplify the expressions below, Use the definition of powers to fill in the blank spaces,
Explain your actions, What relationships can you find?

gix 3o SX3XEX3 | BXINIXTKE | i ps = KX XE _ 0
4 times 5 times [] times
_3%x3Xx3x3x3x3Xx3x3x3 —30
[] times
35+32=3x3x3x3x3+\3>53 P EXEXXXXXX [
5 times 2 times xXx
3x3X3X3x3 _p
= =
IX3

2. Match the expressions, (Look at the cards below and match pairs of cards that
are equal)

| 5x5% | 2522 5x25 | 1x1% | | 22x2 |

S0 N O 0 O O O S B O 0

(s6s58 | (2722 | waae | [3us81] [64+40

Lz )y J e )L ) Le

3. Create an algorithm of the steps required to evaluate a™ X a® by placing the steps
(given on cards below) in the correct order,

(axaxaX..Xa)X(@xaxax..xa)

m - factors n - factors

(axaxaX..
e
m+ n - factors
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6. Simplify these: A
492 107
72271 2272 X 52+2

7. Investigate, using the diagrams,

a) Compare the size of @?and &3, @ ? and a3 when alies within the given range,

Range of a

1

a’and @®, a?and a3

P

a’and @, a?and a™3

n ;

a’and @, a?and a3

a*and @, a?and a3

e

b) Compare 2" and 3", (%)" and (%)" (=2)*and (=3)", (—%) and (—%)" when n lies within the given
range.

Range of n

’i_ 2"and 3", (%)"and (?)

I -2y and (=37", (-3 ana (-2)

8. Arrange these in order of increasing size:

2 (3):3) @G AGHHIH1S)

9. Find matching pairs:
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Self-assessment activities

1. Look at the diagram and answer the questions, Use the correct mathematical notation,
a) Name the points that do not lie on line ¢,
b) Name the points that lie on line @
¢) Name the lines that intersect with line b,
d) Name the lines that do not intersect with segment OK,
e) Name 4 rays on the diagram giving their endpoints,
f) Which rays do not intersect with line a?

2. Giventhe angles 123°,48° 32°,23°, 157°,57°,147°,67°,148°,48°, 23°, match the pair of
angles, which could:

a) beadjacentangles on a straight line
b) be vertically opposite angles
c) make up a rightangle

Explain what the conditions are when these angles are a) adjacent b) vertical and ¢) form
right angles.

3. Draw two angles 45° and 135° with common vertex O and common side OA so that
they are:

a) supplementary adjacent
b) non-adjacent

4, Three points M, N and K are given, Segment MN is 10 cm, NK = 3 cm, What length
does segment MK have?

5. What can you write instead of the question mark'?’

39° 141°

420 7
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5.1.1 Monomials

When you learned to solve practical problems in primary school you used nurmerical and

literal terms that together formed algebraic expressions,

In this topic, you will look more closely at the simplest form of an algebraic
which is called a monomial.

expression,

1. Which of the following algebraic expressions are monomials? Explain your answer,

a) ab f) -0.5kc?
b) %Jﬂyﬁ g) —ng
c) 2a+b h) %

d o

e) %x7—%y3

2. Find the value of the monomial:

a) 3a%bh3ctifa=2,b=3,¢c=-1

b) %x“yf’, ifx=5y=-02

3. A monomial can be written in various forms using the commutative and associative

laws and the properties of exponents,

Forexample the monom\a\ TX 7y® can be represented as—x X y8x, or =

3
Can you suggest other ways ofvvrmng this monomial?

Norrmally we write monomials in a standard form,

2 7
7 g x7(y2)4'

3

with different
exponents

—5a2b7%a3qu= =5 Xe a**bhez -3al%hz
3 monomial | product of monomial

-5=a’ah’h’z . ; i :
5 coefficient | variables written in

standard form
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. Use the monomials together with + and —to create a polynomial. Which of the

polynomials can you say is a binomial or a trinomial?

a) xand x? ¢) -8x% and 4x? and 2x and - 1

2

3 3 5
b) 3a and b? and 4 d) (%) and Hyz and - (— 5)

. Find the value of these polynomials,

a) Sx +4,ifx=-2
b) 4x?+ 4x+1,ifx=%

<) 5a27100b+b2+2011fa=%,b=72

. Atest rocket launches vertically at a speed of 140 km/h. The height
(in metres) can be calculated by putting the time of flight
(in seconds) into the polynomial —18t2+128t. What height will the
rocket reach in a) two seconds after the launch? b) 0.05 minutes?

. Write these as polynomials:
a) ba3
b) a numberthat has ¢ - units, b —tens and @ hundreds

¢) anumberthat has @ - tens of thousands, b - hundreds, ¢ —tens
and 1 unit

. Two cuboids were cut from a painted green cube with edge 9a. Find:
a) the area of painted green surface on the new solid

b) the total surface area of the given solid

In Mathematics decimal
numbers are written the
following way:

Two digit numbers:
ab=10a+ b, whereais

the number of tens and

b the number of units.

Three digit numbers:
abc=100a + 10b + ¢, where
a isthe number of hundreds,
b is the number of tens, and
c¢is the number of units.

Polynomials
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2
3
\ Given: £ FEC = £ CEG = £ GEA, L HEA = 30° §
\ b
\ ¢ c Find: 2« FEC, « BEF, « DEF, £t HEG
A\ / S
N\ / ,A/
N ]
4 }?,/ B
= - =
0/ E

D
Given: 2 AOB = £ BOC, £ COD = £ DOE = £ EOF,
A\ ya
\ / £ FOG =60
N\ \ Find: 2 COD, 2 COF, £ EOG

~eZ NN\ | /
F| ™~
» 60°Y O z
/
7

5. Prove that bisectors of any pair of adjacent angles on a straight line form an angle equal
to 90°

6. Prove that bisectors of a pair of vertical opposite angles lie on a straight line,

7. Arman has a triangular ruler with a 35° angle, Can he use it to draw these angles?

a) 70° b) 105° c) 145°
8. Make up and solve a problem based on these diagrams:
L L |
’ o
T | e
/:u_\‘/ I o
422D A et
y: ,< 5 B
AN/
G rd






OEBPS/Images/132.jpg
6.2 Statistical tables

Imagine that you had to collect the data of the height of all seventh graders in your
school, Why would it be difficult to create the set of order statistics? Just imagine
outcomes consisting of 300, 5,000 ora million different numbers and data. For
example: the number and amount of deposits held in all the banks in Kazakhstan
for the current year, or the number of people living in the citles of Kazakhstan. We
organize large amounts of data in statistical tables,

Let's look at this example, School officials decided to check the mathematical skills of seventh
graders, 30 learners were asked to solve 10 tasks, The teacher recorded the number of correct
answers for each of the 30 learners. The outcomes of the check are recorded below:

7,8,50,4,52,910,5,8,84,10,0,6,8,3,1,2,10,9,3,8,4,5,6,7,2,9

Let's present these outcomes in a table,

1. Write down in increasing Number of activities | Count Frequency
order the possible number of — FEellz=e Hee =41l

activities solved correctly, 0 | 1
2. Use tallies to count: |, 11, 11l I, 1 | 1
g 2 T 3
3. Record the number of times a 3 I 9
particular outcome happens, 4 I 3
i.e. the frequency for each
5 1K 4
outcome,
6 I 2
7 I 3
8 HH 5
9 Il 3
10 Il 3

This table is called a frequency table.

In this example, we note that the sum of all the frequencies is equal to the total
number of students who took the test (30 students), If the result of the study is presented
in the form of a frequency table, the sum of the frequencies is equal to the total amount of
data collected,

The sum of all frequencies equals the size of the sample.
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You often need to use a variable to help you solve word problems, In some cases the context of the
problem means that you should use the modulus or absolute value of the variable, See the worked
example below:

5. Two numbers are given, One is 6 less than the other and their ratio equals 3, If we need to find the

numbers, how can it be done?

6. Review the algorithm that
shows the steps in solving the
equation |x+a| = b, where b is
any number, Use the algorithm
to solve the equations below,

a) [x—4|=3
b) 3=4—x|
c) |—x—4|=3

d) |—x—4|=-3

e) |x+4|=3

f) |—x—=7|=0

g) —|-x—4|=-3

h) —|—x—4|=3
7. Prove that:

a) number (=9)is a root of the
equation [x+3|=6

b) number7 is not the root of the equation |2y — 5| = 8
¢) equation |z — 5| + 3 = 0 does not have any solutions
8. For which values of variable does the:

a) expression |x — 7| equal 57 b) expression |35 — 7y| equal -87

Linear equations
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2.8 Presenting numbers in standard
index form

In the study of science as well as in economics, health studies and in everyday life we often
have to work with very large and very small numbers. So it is important that we learn how
1o record these numbers in a simple way.

For example, the mass of the planet Mars is
642,300,000,000,000,000,000,000 kg.

The mass of a molecule of water is
0.000000000000000000000000003 kg.

How do you compare these two masses? How many
times bigger than the water molecule is the mass of Mars?

You can see from this example that it is not easy to read, work with, or compare these numbers
when they are written out in full. Scientists all over the world use a universal number notation
for large and small numbers, which we call standard index form’or just ‘standard form’

Any positive number b can be presented as b = a X 107, where a is a number
between 1 and 100r 1 < a < 10and z s a natural number.

This notation @ X 107 is known as the standard form of the number b; a is called the
significant part of the number and z the order of the number.

Number 25102.8 = 2.51028 x 10*

* e

The significant part of the number is the An order of a number, ie. the exponent of 10,
number between 1 and 10. In this example shows how large or small the number is. The
the significant part of the number contains order of the number equals 4.

six significant digits.

To write a positive number in standard form, you need to:

1. Write the significant part of the number as a number between 1 and 10. That is, the
decimal point will lie after the first significant digit.

2. Determine how many places you will need to move the decimal point (this will
determine the order of z).

3. Ifthe original number is greater than 10 then the order of the number is positive, and if
the original number is less than 1 then the order of the number is negative.

VYV The order of this number is 14 and there are
642300000000000.0 =6.423%x 10"
4 significant digits

AV, The order of the number is =12 and there is
0707007000000003"=3x107"2

1 significant digit
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1.5.5 Mathematical modelling of word
problems: Solutions and alloys

The process of mathematical modelling can be used to
solve problems about liquid solutions and metal alloys,

1. Comment on the solution to this problem:

3 litres of 15% salt solution are mixed with 4 litres
of 25% salt solution, 1 litre of clean water is added
to the solution, What is the concentration of the

The mass of a solution equals the sum of its
components,

The concentration of a solution (¢) is a ratio of its
volume (mass) of matter m to volume (mass) of a
solution M, expressed as a percentage,

c=%x100%

solution?
M Let's make a diagram that describes
this problem,

15% salt

4litres j

25% salt.

15t solution 2M solution water mixed solution
Vel 3%x0.15=045(D) 4x025=1() 0 0454+140=
of salt 145 (D)
Volume [E] 4] 11 3+4+1=8()
of water

Concentration of salts in the solution: (1Ti1-5> x 100% = 18.125%

Answer: 18.125%
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3. Replace M by a polynomial so that the equality is true and give the degree of the
polynomial M.

a) M+ <3b2 +4ab 7§b> =%b —7b*+3ab+8 M=__

b) M — Gx + :%y - z) =§X2 ttxy Ayt M=

4, Yulia has written out the steps in the multiplication of two polynomials, but some steps
have been erased from the board. Show the complete working out.

5. Simplify the expression for 4 and fill in the table by calculating the value of A for

specified values of x:

A=(B-0E -4 -Ex-D(1-x)=

6. The rectangle ABCD has been divided into a number of
smaller rectangles. Its area can be found in two ways:
by multiplying the length by the width, or by adding up
the areas of the smaller rectangles. Calculate the area of
ABCD in these two different ways and prove that they

are identical. Explain your working,
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Case 2: C ¢ AB that is, € does not lie on the line AB.

Geometry

Draw up a plan for how you will draw a line through point € perpendicular to line AB.

4, Draw a straight line perpendicular to line AB passing through the point €,

=
=
S

5. Draw angle ABC, which is smaller than a right angle, Inside this angle marka point X,
outside the angle mark a point Y, Using the set square, draw lines from point X and
point Y perpendicular to AB and BC. Investigate what happens when you change the
position of points X and Y.

6. Draw lines a, b and ¢ so that:

a)allb

b)clLa

What can you say about the positions of the straight lines ¢ and b?
ifalineis_____ tooneoftwo____ lines,itwilbe____ andto
the otherline,
7. Draw a diagram according to the plan and investigate,

a) Drawa line a.

b) Marka point B¢ a Draw.c Laand B€c,

c) MarkapointM€a Draw.d LaandM € d

d) What can you say about the two lines c and d?

(WL ALIS O if two straight lines— to the one , then they

8. You are given two obtuse angles that are equal, They have one common side and the
other two sides are mutually perpendicular, Find the value of the obtuse angles,

9. Think about and discuss how you can draw a pair of perpendicular lines on the ground
or in the sand, Where do you see perpendicular lines in your daily life? Describe them,
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4, Simplify the following expressions by using the properties of powers,

Degree

Write your answers as a power of a single base,

a) 2 x 2 d) 373+812x9¢
b) 58 x 53+ 5¢ e) 1256x 253 x 5712
332 -7
2 (5)) <6) 0 (3)x(5)x (7)o
7 7. 3 9 27

5. Darla has written an equality on the board that she believes is correct,

Is Daria correct? Justify your answer,

6. Simplify and leave the answer in terms of powers,
1\5 d 3\ 11 ¢
e (3) d (4) X( 3)
A 1\ AR
b (13) (12) =)
15 913 75
5 2
¢) (0.001)3 f) 1.2’2x(g>

7. Simplify this expression using the properties of powers,
(172 +342)"
21X 22X 23X . X2

8. Evaluate these,
a) d*whend=2andn=4
b) x ™3, whenx=2andx"=8
c) c™ whenc=3andm=n+2
9. Write a8 as;
a) a power with base a™®
b) a power with base a®
¢) the product of three powers (give two different ways of writing this)
d) the quotient of two powers (give three different ways of writing this)

10. Calculate the value of the expression when x takes the given value;
Xt x (%) .
————whenx=2"
xR

11. Find the value of x that will make each equation true:
a) 27X 2* =64

1

b
) 814)(

— (93)x+ 1
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2.9 Comparing numbers in
standard form

Natasha and Leila need to compare two pairs of numbers, They write their solutions on

the board,

9,807,835,612,349,089,969 and 14,101,311,113,111,311,131,357
0.0000000000101098 and 0.0001100000000001

L J
r  r

1

A =9,807,835,612,349,089,969 A =9.807835612349089969 x 10**
=9.807835612349089969 x 10*¢ ~9.81x 10
B =14,101,311,113,111,311,131,357 B=14101311113111311131357 x 10%
=1.4101311113111311131357 X 10%* ~ 1.41x10%
A<B A<B
C =0.0000000000101098 C=1.01098 x 10~ 1.01 x 10-**
=1.01098 x 10-** D =1.100000000001 x 10-* = 1.10 x 10-*
D =0.0001100000000001 C<D
=1.100000000001 x 10-*
C<D

L o L

1. Canyou explain what method the learners used to compare these numbers? Did one or
both of the learners work correctly through the task? What method would you choose?
Why?

2. Arman suggested an algorithm for comparing numbers in standard form. Has Arman
found a correct algorithm? Explain your answer,

compare the
— size of the
significant digits )

if powers are
the same

powers of ten

Compare / J

if powers are compare the size

different of the powers

J
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. Experiment with dice. Toss a single dice 30 times and record the results using tally marks in
the frequency table below,

Outcomes 1 2 3 4 5 6

Frequency

. Weinterviewed seventh graders, asking them to tell us their favourite fruit. The outcomes
of the survey were put in the table.

Fruits apple orange kivi mango peach pear melon

Frequency QM 15 8 25 14 3 18

a) How many students were surveyed?
b) What is the most popular fruit for this group of students?

¢) Thelocal store wants to reduce the number
of different types of fruit it stocks. Which two
fruits would you propose to take out? Explain
your answer,

. Afarmer had experimented with a new organic
fertilizer and gathered information about the
harvest by analysing the number of peas in each
pod. To do this, he selected 30 pods at random
and counted the number of peas in each pod. The
results are as follows:

6 8 5 5 6 3 9 & 5 6

6 4 9 4 4 6 7 4 8 7
8 6 6 3 6 7 5 6 6 5

a) Rankthis data.
b) Make a frequency table.
¢) Describe how the number of peas in the pod varies.
. Measure the heights of learners in our group.
a) Write down the heights of learners in your group.
b) Collect the data from other groups in your class and write down their heights,
¢) Make aset of order statistics of heights for the whole class and comment on your data.

. Conduct an investigation to find out which means of transport your classmates use to
getto school. Based on your research, make a frequency table and analyse it. Can you
compare your data with the data from another grade 7 class?

. Complete these sentences:

a) Thefrequency of an outcome

b) Afrequencytable is

¢) Thesum of the frequencies in the table equals @
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By the end of this unit, you will
have learned:

+ the basic concepts of geometry

v axioms of plane geometry

You will be able to:

+ apply the axioms of plane geometry

v prove theorems of supplementary, adjacent

and vertically opposite angles

The Elements of Euclid covers two distinct areas

of geometry: Plane geometry and Solid
geometry, or Stereometry.

Plane geometry (from Latin planum,‘plane;
and Greek yewpetpia, 'science of measuring; land

survey’) is a division of Geometry about figures
onthe plane,

Stereometry (from the Greek oteped, ‘solid,

spatial'and uetpia, 'measure’) is a division of

Geometry about the properties of figures in

space.
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3. Using this frequency table:

Number

Frequency (f)

Cumulative frequency

2

(2+3)5

(5+5)10

17

19

0
1
2
3
4
5

2
3
5
7
2
1

20

a) Explain why the cumulative frequency of the number4 is 19,

b) Explain why there are 20 numbers in this set,

¢) The median of a set of data is the middle number if the data is arranged in order. If there
are 20 numbers in this, can you explain why the middle number will be the number half
way between the 10th and the 11th numbers?

d) Use the cumulative frequency table to find the 10th number when arranged in order and

the 11th number,

e) Do youagree with the statement that the numberin 10th place is 2 and that in 11this 37

So the number in the middle will be

4, The frequency table is given:

Number (x)

Frequency (f)

Cumulative frequency

a) Complete the cumulative frequency row,  b)

5. Use the given cumulative frequency data to find the frequencies of each value of x,

Number (x)

Frequency (f)

Cumulative frequency

ok = 2.5, This number is the median,
35 36 37 38 39 40
8 12 5 9 8 4
11

Use this table to find the median value of x,

14

17

23

30

36

Now use the table to find the mode and the median.

Statistics
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10.

11,

12,

13,

14,

15.

. Which of the equations below:

a) hasasingleroot? b} does not have roots? ¢} has an infinite number of roots?

1) 8x=0 2) 0x=8 3)%9(:0 4)—x=% 5) 0x=0 6)0x=%

. Investigate which of the equations below has one root, no root or an infinite number

of roots.
a) 6(1.2x —05) —1.3x=59x -3 ¢} 14 —15x =2x+15—-12x —8 —5x
b) 7(0.2x —4) = 1.4x — 28 d) 4.8x +8 =—7.5 + 4.8x

. Compose a linear equation that:

a) has asingle root; b) has an infinite number of roots;

¢) does not have any roots,

. Findx, if:

a) bx=b+1 b) (b+3)x=b—-2 ¢) bx=b-1

. Foreach of the expressions above, calculate the value of x when:

a)b=4 b) b=2 ) b=-3

Find values of @, such that:

a) 25 isaroot of equationx +3=a + 8;

b) 3is aroot of equation (@ —3)x=a +1;

Does the equation 2x + 7 = 2x + a have a solution when a = 17
Find the value of a, so that the equation will have roots.

Find all the values of ¢, where ¢ is a positive whole number, when the root of the equation
(c—2x=13is

a) a natural number b) an improper fraction
What value of variable will give:
a) 4x — 12 equals 48 b) 5y — 7 equals the value of the expression 2y + 14

Find an integer value of ¢ where the root of the equation will be an even number:

3x—-2
=ic
4

ac(y—3)=12 b

This is a problem from the book Arithmetic written by LE Magnitsky in 1703

How many students are there in the class?

Modelling
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4.3.2 Measuring segments: Problem
solving

1. The segment AB has length 7 cm. The point M is marked somewhere on the segment AB,
Find the distance between the midpoints of the segments AM and MB,

2. Points A, B, C, D are marked successively on aline so that AB= BC = CB = 8 What isthe
length of a segment whose endpoints are the midpoints of the segments AB and €D?

3. Given the segment AB and point € where C € AB,

AC=42cm
BC=3.6cm
4.2 cm [4 .6 cm 4?
| T
g AC CB. AC
AB" AB’" CB

What do these ratios show?

4. Points M, N and K lie on the same line. MK:NK = nim, where n and mare natural numbers,
Find the ratios MK:MN and NK:MN. Consider all possible positions of points M, N and K.
MK 11

5. Find NK,given: MN =NK + 2 cm,m=?,

M N
® @

[R5

This problerm can be solved algebraically and geometrically as shown below:

Algebraic solution Geometric solution

parts 3 parts
M x+2 N |«x K M N K
L L 4 9 —@ L 4 o
X+ T1parts

IFNK = x,then MN =x + 2. Since%=%,then segment MK contains
Length of the segment MK = MN + NK =2x+2 11 parts, MN takes 8 parts, and NK takes 3 parts,
M _ 3L consequent|
MN 8’ 9 & MN - NK = 2 cm, and their difference takes
2x+2 11 8 -3 =5 parts Thus ifone partis%cm,then
Frd 8 NE=8x2=5—17en
16x + 16 = 11x + 22 5 5
5k =6 Answer: NK =1.2cm
x=12

Answer: NK = 1.2 cm
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5.4 Problem solving

1. Complete a magic square,

a) Complete the gaps in the table with monomials so that the sum of any row and
column is equal to 2p.

4p

_Sp

b) Complete the gapsin the table with polynomials so that the sum of all three
expressions - vertically, horizontally and diagonally — are equal,

3x

2x—y | —x—-y

2. Complete the three monomials on the left of each row that give the sum and product
shown on the right,

Three monomials Sum of monomials Product of monomials
m? m? m* m2+m3+m* m®
4ab+b 3a’h?
10p° 30ps
10g*+10qg* 160g%°

3. Play with friends, The cards below all contain monomials or mathematical operators,
Use these cards to create a set of equalities, The winner is the one who gets the most
correct equalities,

mn n mn m’n
, \ \ \ ‘ Example:
mn? mn? min 3 "
L AN )\ JAN ) mnxXn=mn
2 2mn 2m°n® 2.25m'n*
X o 2 = exponentiation

@ J \ /J \ J \ \ /
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3.1 Systems and sets of inequalities

Two or more inequalities with one variable form a system of inequalities if we need to find asolution that
is true for each of the inequalities,

The values of the variable that make every inequality in the system correct is called the solution of the
system of inequalities. A curly bracket is used to group the inequalities forming a system,

1. Leila made some mistakes when she solved the following system of inequalities, Find and correct them.

xe(5 075

2. Solve the following system of inequalities:

2iti= 3<0 2(Zx+3) +x>3x+1
3x+220
2x+1 > 3x—-2
3 4
3. Solve and find the smallest integral solution for the following inequality system:
y+8<12
—3y<15
4, Solve and find all the integer solutions of the system of inequalities:
x—5<2x+3
dx+1<x+4

5. Find asum of all integral solutions of the following system of inequalities:
x—2 <X
3 4
x+1 2£
5 6
6. Find asum of the greatest and smallest integral solutions for the following system of
inequalities:

qu—%<w

—35x—5<2
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" la_c_a-c
b b b
j) Inorder to multiply a number a by the sum of two numbers bandc,
you need to multiply the number a by each of band ¢ and add the
two products together,
ki | (x—y)?
x+y

3. List what arithmetic operations and which patterns and rules of the order of operations
you will use in order to find the value of this numerical expression:

(3.62 + 7.19 4 2.38 — 5.19) = (%— %)
25% 30 x 0.08

4, Lookat the following numerical and algebraic expressions, Which cannot be evaluated
and have no meaning? Explain why,

25-36
a) 26+352—-124+748 d)c+d=m+n g)m
2 2 x—6
b) 16m — (25n —3) e) 5°# 25 h) 6>< 3 swhenx=6
i
5 23 a 5 ab
————wh #0 f) —+— i
c)y 47weny )5 a I)a—b

5. Now canyou say if the statements below are correct? Explain youranswer,
1. You can find the value forany numeric expression,

2. There are some algebraic expressions that have no meaning for certain values of the
variable,

6. Complete the table by writing the mathematical expression in ordinary language and
then find the value of the expression subject to any given conditions,

Mathematical expression ‘Translation’ to ordinary Expression value

language

5.76 x4.76 +6.12 + 819 +~58.5 X 2.05

1) wherea=-2.7

a+ =
a—4 2) wherea=4
Sa+4b 1) wherea=5,b=-3
3a—2b 2) wherea=4,b=6
1) wherek =3
o6

6+k 2) where k =-6

Modelling
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2.

3.

4.

e

The arithmetic mean of a set of ten numbers equals 15, Number 37 is added to the set,
What is the arithmetic mean of the new set?

A dice was thrown 100 times, The results were entered into the table below:

Outcomes 1 2 E 4 & 6
Absolute frequency 18 12 16 22 18 14

Relative frequency

a) Fillin the bottom row of the table,
b) Find the relative frequency of the following events:
i) anevennumber
ii) anodd number
iii) a number greater than 3
¢} Use the table to define range, median, mode and arithmetic mean,

The table below shows the absolute frequencies of all possible outcomes obtained after
100 throws of two dice,

Find the frequencies of the following events using the table:

a) both dice have landed with the same number of points on the top face
b) the sum of points on the two dice equals 11

¢) the product of points on the two dice equals 11

d) the points on the 1st dice are greater than points on the 2nd

e) the points on the 2nd dice are greater than points on the 1st

Data was collected on the number of spelling mistakes made by 70 students in their
written answers to a question in a Kazakh history exam, The data is presented ina
frequency table:

Number of mistakes 0 1 2 3 4 5 6
Frequency 4 8 12 26 T5 3 2

a) Construct a frequency polygon of this data,

b) Find mean, mode and median of this data.

)
153
P
=
7]
=
=
o
=
w
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3. Mentally find i) the sum and ii) the difference

between the similar monomials,

a) Sxand 7x

b) m*and 5m* write all monomials in
standard form

c) 1.2¢% and (-1.2¢%)

1 1
d) E pg”and § pq’ if all monomials if monomials
are similar are not similar
S
e) 4a’b’c and 6a*b’c |
f) (_ ley) and ixsy find the sum or the it is impossible
3 12 difference of the to add or
Simplify each expression 'coefﬁdentsofthé subtract the
’ similar monomials monomials
a) 7ax5b+ 1.2a x 5b+ 6a x 8b 7

b) S5x%y - 2x Xy X 4x - Txx X 9y
c) 2laba’b®a + 9a’b*ab? - S5a’ba’h®
d) -0.5xyzy - %(—x)yzz + 0.25xyyz

. Which of the following statements are true? Explain your answers, REMEMBER!

a) The sum of two similar monomials is a monomial similar to each
Remember how to remove
of them,

brackets when they are
b) The sum of two opposite monomials is equal to 2. preceded by a minus sign.

¢) Ifa monomial is made up of the sum of two monomials then its
orderis the sum of the orders of the two monomials,

. Simplify each expression:
a) -21a%b® - (2a?b?) X (-9ab*) <) (63mn' +21mn') X (-5mn'®)
b) (48p™°t) =+ 16p“t’ - 18p*t2 d) (2a2°)° + (8a)® x (~4a%)

. Simplify the following expression,

4x — (4x* + 7x) + 5224 4x — (5x%y + (x + x*— 5x%y))
. Place the signs + and - to make each equation true:

a) 64x3y? = 32x3y% x 7x3y? « 5x3y? « 30x3y?

b) 39a®h® = 65a°b® * 10a®h® « 14a°h°®

. Write the monomial 7.8m°n*k in the form of a sum of monomials so that:
a) the signs (positive or negative) of the monomials are the same
b) the signs (positive or negative) of the monomials are opposite

Explain your answer,

Polynomials
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2.1.1 Powers with natural number
exponents

In mathematics we always try to write expressions in a concise way.,

You already know that if all summands in an addition are equal, then the sum can be
recorded as a product, Do we have a short way of writing a product of a number multiplied
by itself many times? The concept of power will help us in this case,

Are these two
expressions the same?

25and 2 x5

You shouldread it as | ¢ n is the exponent,

N
‘a raised to the n-th I I n>1
b axaxax..xa=a"
power’ or‘a raised

to the power n’ n times

Number a is multiplied
by itself n times

a is the base of the power

1. Fillin the table, using the definition of power,

power base exponent | power as a product | value of expression
32 3 2 3x3 9
28 32
5 3
05
TXTXT X7
1

Any number raised to the power of 1]s the same number,
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7.

10.

11.

12.

13,

14.

Ifiti ible, find for the i lit
it is possible, find for the inequality REMEMBER!

1
4<x - E) —3=32+0 When solving problems with

linear inequalities, you will
a) the highest integral solution ) 9 i
sometimes have to select

b) the smallest integral solution from a set of solutions those

<) the quantity of integral positive solutions that meet some additionally
assigned conditions,

d) all natural solutions

e) the sum of the highest and smallest natural solutions

. Choose from solutions of inequality -5 <2 + 7y < 9:

a) all natural number solutions ¢} allintegral positive solutions

b) all integral solutions d) the greatest integral solution

. Compose linear inequalities that have:

a) 5 asthe smallest number in the solution of given linear inequality
b) three natural number solutions

Look at the worked solution for this problem, Write down the
problem in mathematical language,

A promotion is being held at a supermarket: Three for the price of
two'that is, if you pay for two pots of yogurt you get a third one free,
One pot costs 90 T, What is the greatest number of pots one can get
for 600 T7

Solve these problems,

a) Acompany uses 1,800 sheets of printer paper every week, Paper
is sold in packets of 500 sheets, What is the smallest number of
packets of 500 that the company should purchase to cover 8
weeks of printing?

b) The length of one side of a rectangle is 2 cm shorter than the
other side, What is the length of the smallest side if the perimeter
of the rectangularis less than 16 cm?

¢) How many bags of flour can a truck carry on one trip if its load-
bearing capacity is 35 tonnes and the mass of each bag is 20 kg?

If it is possible, find:

a) the smallest integral solution of the inequality
12—-6z+64+212>32z—15—-5z

b) all negative solutions of the inequality 3a — 16 + 4-_5a > —% —6a

Kuralay packs eggs into a box, Fach box will hold 6 eggs, Kuralay has 94 eggs, What is the
smallest number of boxes she will need in order to packall the eggs?

Iftisa number between 6 and 9, then between which two numbers will the number £ + 5 be?

a) 1and4 b) 10and 13 c) 11and 14 d) 30and 45

Modelling
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5.3.2 Multiplying a polynomial by a
monomial

1. Using diagrams A and B, prove that the following identity is true for
a>0,b>0,¢c>0,d>0:

a) (a+ b)c=ac+ bc (diagram A)
b) (a+ b+ c)d = ad + bd + cd (diagram B)
2. Find the value of the product 6¢ X (2a +3b).

Below there are two methods of finding the product, Look at the two
methods, Can you draw any conclusions?

‘Method 1: find the area S of the given shape:

Method 2: Multiply a monomial éc by a polynomial 2a + 3b,
using distributive law, Consider the following scheme

6exX(2a+20)=6cx2a+6cx 320 =12ac+180¢

3. Multiply the following expressions:
a) (a+4b+c)x(2ab)y=ax2ab+4bX ..+ cX .=
b) (—4nm) X (3n*m — 2n’m3) =
c) (3a®—4ab + 5¢*)(=5bc) =

4, Multiply a monomial by a polynomial:
a) 5px (3—2p+ 6p?) d) 4y X (=2y*+6—7y)
b) t X (9 + 3t* — 5¢%) e) (6a*—5a+6a°) X (—a)
<) (40* + 302 —7) x 6h f) (=3b) x (2b+5b?—-9)

To multiply a polynomial

by a monomial, we need to

multiply each term by the
monomial,
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4, Simplify each of these using the properties of powers:

a) am X a™ f) hrte s pn
b) b3+ pom g) amt?xamn?

c) "Tixc? h) bm+3 + pm-t
d) xm1+ 23 i) bAm+® - pm-1
e) a"tlxar

5. Simplify these,
a) 625x5x25

b) (2.8)% X (-2.8)* x (2.8)'5

) 4% (-5)" x 4*x (-5)°
47 x 412
417
X X x8
x7
)’

)_

X a?

f)

g)

6. Given that 4°= 256, find the value of:
a) 4°

b) 4°
o) (459Hn
d) (45" + 256"

7. Simplify the expression: 2 X 22 X ... x*

(2.8)%
(-2.8)" x (2.8)"
an+ 4; X a®

a2n

i)

i
125y7 X y°
625yt
2k X k°
kX K2 X kntt
T+7+72+ 73
343+ 77

k)

]

m)

100 x 10°
n) 10° + 107+ ...+ 107
~

100 times

Degree
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2.10 Operations with numbers in
standard form

All the arithmetic operations (addition, subtraction, multiplication, division and raise to the
power) can also be applied to numbers in a standard form. In order to use these operations
you need to remember and apply the properties of powers.

1. Consider the calculations. What properties of calculations and powers have been used?

(5.2 %107) X (3.7 X 10%) = (5.2 X .7) % (107 % 10%) = 19.24 x 107 = 1.924 x 10
6.5 10°+ 1.23 % 10" = (6.5 + 1.23) x 10° = 7.73 x 10
35X 10° + 6% 10* = 350,000 + 60,000 = 95,000 = 9.5 X 10*

2. Complete the following sentences.

a) To add or subtract two numbers in standard form you need

b} To multiply two numbers in standard form you need

3. Calculate and write answers to the following in standard form:

a) 7x10°+4x 10°
b} 1.6 x 107~ 1.4 x 1073

¢} (2.5 x 1072

d) 5 X 10°-1.4 X 10°

e} (2.5 X10°) x (2 x 10%)

f) 0.000000243 +0.00000000000027
g) 12500000000 X 0.0000000004

h) (9 X 10%) + (3 x 10%)

i (2x10%) x (5x107)
4x10%
4. Find thevolume of the
aquarium and present your
answer in standard form.

5. The mass of the global ocean

1
S 7350 of the mass of the
Earth. If the mass of the Earth

is equal t0 5.97 x10% kg, what 4 '“V

is the mass of the global
oceans?

700 mm
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Self-assessment activities

1.

Solve these equations:

a) 14(a+ 6) +6(2a+1) = —8(1 — 12a)

1416t _ 5t—4

)
) 7 2
. Find all the integer values of the coefficient a such that the root of the equation ax =5
is an integer.
. How many roots does each of the following systems have?
) {3x +2y=-2
6x+4y=3

b) {3xfzy=72
6x + 4y =28

. Solve these problems using mathematical modelling:

a) It takes a first snow plough an hour to clear snow from a street but a second snow
plough can do it in 45 minutes. They start working at the same time. In 20 minutes
the first snow plough stops working because of mechanical failure. How many
minutes does it take the second snow plough to complete the clearing of the snow?

b) A pharmacist fills a flask with 200 ml of fluid containing 95% alcohol. Then he pours
some of the fluid out of the flask and adds the same amount of water to get 57%
alcohol solution. How many millilitres of water did the pharmacist add?

¢) Somebody once asked the ancient Greek mathematician Pythagoras
how many students he had. His answer was: ‘Half of my students study
mathematics, a quarter study nature, a seventh part spend their time in
silent meditation, and there were three remaining students. How many
students did Pythagoras have?






OEBPS/Images/99.jpg
Questions that will help to revise your learning
Make sentences using the following words at least once:

B
£
[
g
@
&)

® axiom e plain

e theorem * segment
® point ® angle

o line

2. Onaline 4 different points are indicated. How many segments do they form?

3. How many segments and angles are displayed in the diagram? Name them.,

D
4, The points M, N and K lie on the same line, The length of segment MN is 5 cm and NK

7 cm. Give the possible lengths of the segment MK,

5. The points X, Y and Z are markedona line @ XY =3 cm, YZ = 6 cm. Considerall the
possible positions of the points on the line, For each, find the ratio of XY:XZ.

6. Points A and B are marked on line @ The length of segment AB is 25 cm, Find point
M on the line for which the equation 3AM = 2MB is true, What is the length of the
interval AM?

7. Angle POR is equal to 30° and the angle ROS equals 80°, What is the angle degree of
POS?

8. Find the values of the pair of adjacent angles on a straight line if:
a) one of them Is three times the other
b) one ofthem is 47° bigger than the other
¢) theirdegreesratiois3to 7

9. The line MN divides the plane into two semi-planes, O is a point on the line, The rays OL
and OK lie on the different semi-planes so that £MOL = 120°, £LMOK = 40°. The ray
0X bisects the angle LOK. Find the angle XON. Show your working,

1

(=]

. Investigate how many rays you can draw from a point O such that all the angles formed
by any neighbouring pair of rays is always obtuse,
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. Solve the following systems of equations by choosing the method
vou find most convenient,

a) {x+y= 5, 9 {5x+ 3y=1, A system of two equations
x—y=3 3x—2y=0 with two unknowns can be
) { 4dx—y=3, d) { 2x+ 7y =22, solved using a) the method of
3x+2y=16 8x+5y=19 elimination of one unknown

. Compose and solve a system of equations representing the following and2) the substitution method.

problems of two numbers known as a and b, if;

a) the sum of @ and b equals 62, and their difference equals 12

b) the sum of the numbers equals 15, and one numberis 2 times the other

c) the difference of the numbers equals 8, and one is three times greater than the other
d) the sum of the numbers equals 1350, and one number makes up 20% of the other

. Compose a system of two linear equations that have the following solution:

a) (1,-2)

b) (4,0)

) x=2;y=5

d) x=-3;y=4

. Find a second equation to form a system with the equation 3x — 5y = 2 so that this
system of equations will:

a) have a single solution
b) have an infinite number of solutions

<) have no solutions

. Compose a system of two linear equations that will:

a) have no solutions

b) have an infinite number of solutions

¢) have a single solution

. What are the possible values of @ and b so that the solution for the system of the
ax + by = 36,

ax—by=8
. Find the unknown numbers if;

equations{ will be the pair of numbers (2; -1)7
a) The sum of the two numbers is 105, and their quotient equals 6,

b) One number is 130 less than the other. 60% of the greatest number is greater than
70% of the smallest number by 71.

¢) Itis known that 30% of number a is greater than 25% of number b by 20, and 30% of
number b is greater than 20% of number a by 8.

Modelling
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4.3.1 Measuring length of segments

In Geometry we will learn how to make accurate

measurements of geometric figures. First we The axioms of segment measurement

will consider the axioms required for measuring 1. The length of a segment is expressed by a
segments, positive number,
1. Measure the length of the segments AB, CD and 2. The length of a segment is a distance

EF (with the help of a ruler) and fill in the table, between two points that are its endpoints,

Draw three segments PQ, RS and XY, Insert their

The length of segment AB equals 6,
data inthe table,

A B
3. Congruent segments have equal lengths,
A \ B
* D l

e
=
-
=

The lengths of €D and MN are equal, so €D and
\ MN are congruent,

What units of measurement can we use to

measure the length of a segment?

Segments Length {(cm) | Length (mm) | Length (dm) | Length (m)
AB

cD
EF
PQ
RS
Xy

Inorder to differentiate between the segment and its length we use the modulus
symbol to designate the length of the segment. |AB| is the length of segment

AB. However, when it is clear that we are talking about length, we can leave the
rmodulus symbol out, Forexample AB = 6 cm.
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2.1.2 Powers with natural number
exponents (continued)

1. Investigate how the value of @” changes as g takes positive or negative values and n is
odd oreven, Complete the tables below and draw conclusions,

a

n (1|11

ar
a a a a
n n n n
ar ar ar ar

a) Raising any number to the power of one gives

b) Raising a positive number to the power with even natural number exponent results in

¢) Raising a positive number to the power with odd natural number exponent results in

d) Raising a negative number to the power with even natural number exponent results in

e) Raising a negative number to the power with odd natural number exponent results in

2. Determine when the power of a number has a positive or negative value, Explain your
answer by giving some examples,

3. A growing sequence of cubes is built from small unit cubes, How many of the unit

cubes are used to build each of the larger cubes? Write your answers using powers,
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10.

11.

. Solve the system of inequalities:

y_ 41 .5 1
){4x+32>0 13 673 6
a C
2% —3>0 1+2y_ <3 4 -7y
3 5
St—6<t+2

1
2(x+3)— 4(x— =)= 05
b){(x L d) {1+3t>-5c-7
5x —3(8x —7) <2(x +5) 2t+524(—-1)

. Solve intersections of inequalities:

3x+5>1 l6—7t<t
bl [5_: 4-¢

2(x+3)—5<4x e

a)

. Solve the inequalities -5 < 2 + 7y < 9 and identify the following, if possible:

a) all integer solutions b) all integer negative solutions ¢) the greatest natural solution

Determine the values of mthat make the following inequalities true:
a) |m|=—m <) |m| <0

b) |m| >0 d) |m|=m?

What values may the following expressions have?

a) |x| +2 <) 2|x|

b) |x| -2 d) 21|

Determine the greatest and least possible values of the following expressions:

a) |x +6| d) |x|—-6
b) |x — 6| e) 6—|x|
<) |x|+6 f) —6—|x|

. Solve these equations;

-

a) [x—1]=2 ) ‘%x+3

b) |2x+1|=-2 d) [|x—1]+1]=1

Find natural number solutions of these inequalities:
a) |[x—3| <5 <) |1.5+x|>6

b) [x+0]<3 d) 2—x|<4

x>b
Given the system of inequalities ,what values of b give the following solution intervals?

x>5
a) (5; + )

b) (6; + )
<) (5;6)

n
]
3
£
]
]
B
3
=
g
19
|
]
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3
&
4, Rewrite as an expression with a positive exponent, A
a) 32 c) -2 e) a’ g) 2x+4)7
2 1\* 1 23
b) (-4) d) (7> o5 h) 2(k+p)
5. Write the following expressions as a product of powers,
k a m+1 3(x+y)’
= b)) = d
Az P Yy Y ey

6. Find the value of the expression a” fora range of values of gand n.

Exponent n 0 -1 -2 -3 -4
Basea

5|,_k wl»—x Nl»—x E‘ urjw N

7. Consider carefully the values of @ as recorded in the table, What can you say about the
value of a” as n increases in size?

a) when nis positive and a is bigger than 1
b) when nis negative and a is bigger than 1
¢) when nis positive and a is less than 1
d) when nis negative and a is less than 1

8. Shade the cells of the table where the values of the expressions are negative.
Describe what you find.

(-199)™ -(-350)" (-2016)>""
(_2)211 (_2)2n+1 _(_2)21171

9. Find the values of x that satisfy these equations:;

a) 2°=4 b) 5"*2=515 c) 7*73=343

10. Selectany pair of numbers from the figure on the right, Let one of
them take the value @ and one of them n. Now find the value of a™
Find all possible values of @™ and arrange them in ascending order,
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44.1.1 Supplementary adjacent angles

Two angles that have a common vertex and one T AD
. . — £ BODand £ AOD
common side are called adjacent, If the other two /
. i i | areadjacent angles
rays are opposite on a straight line then they are eate bl /'
called supplementary adjacent or adjacenton a B /1 .
straight line. * D B

1. Study each diagram and complete the sentences, g SnEn R CIEE e

£ issupplementary adjacent to £ AOB,
Ray _ isthe common side, rays
/ and__ lineonastraight line,
o B
O
o
A Angle £ AOK is supplementary adjacentto2 |
isthe ray. Rays OK and OB form
B
_. ._
K [¢

3. Drawan angle ABC Draw an angle that is supplementary adjacent to it, How many variations

did you get?

4, Investigate,
a) Construct three angles: 1) acute; 2) obtuse; and 3) right, Label them,
b) Measure each angle and mark its size next to the drawing.
¢) Foreach angle draw its adjacent angle on a straight line, Label them.,
d) Measure the resulting angle and write its size next to the drawing,

@ e) For each case calculate the sum of the two angles on the straight line, Explain what you find,
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3. Adil argues that his dice is not a fair dice. To see if Adil was correct,
the Grade 7 'A'learners made a series of experiments throwing this

Statistics

dice. The results are shown in the table. Find the relative frequency of
each outcome.

tcomes Absolute frequency | Relative frequency

1 24
2 26
3 18
4 28
5
6

24
29

a) How many experiments were made?
b) What number occurred most frequently?

¢) The sum of the relative frequencies of the experiment is equal to

d) Was Adil right or not? Justify your answer,

4. Inthe early twentieth century English mathematician Karl Pearson
conducted a series of experiments on coin flipping, with the results
shown in the table.

Outcomes Absolute frequency | Relative frequency

heads 12,012
tails 11,988

a) What is the relative frequency of 'heads’and ‘tails’in his
experiments? Round the figure to 2 decimal places,

b) From these results, do you think that this coin was a fair one?
Justify your answer,

5. Given the two relative frequency tables:

ok | 4k | 3k | 2k

Find the value of kfor each table of relative frequencies.
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Self-assessment activities

Ie

Simplify and write as a product of powers;

axXxax9xbx3x27

. Calculate these:

a) (=5)°
b) 82x 10*
c) 2Xx3*—52x8+7x10?

. Simplify these:

a) a*xa=+(a®°
(k") x k

b) (k)

. Calculate this;

21°
(3% x (7

. Compare the size of;

8

(4 () e comy

. What value of n makes equality correct?

1
a) (—0.5)= 76

b) 471 = 162+
c) (923 =27+ 33

. What natural values of n make each expression positive?

a) (_4)4+2n
b) (—=10)" X (—=10)* X (—10)5* x (=10)"

. Atoms consist of protons, neutrons and electrons, The mass of an electron is 5 x 10
times the mass of a proton and is 9.10956 x 10-3! kg, Find the mass of the proton and
present it in standard form rounding its significant part to a hundredth,

. The overall length of the blood vessels in a human body is approximately 2.5 times
longer than the Earth's equator, Present this quantity in standard form if the length of

the equator is approximately 40,000 km,
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9.3.4 Dividing a polynomial by a
monomial

We have considered the operations of addition, subtraction, and multiplication of
monomials and polynomials, Now we need to look at the operation of division,

a
f==c . th =b
\b C ena (2

For example, polynomial x* + 2x + 3 is quotient of the polynomial 3x* 4 6x® 4+ 9x* and
monormial 3x2, since (x? + 2x + 3) X 3x% = 3x% + 6x3+ 9x2.

This can be written with the division sign:

Bxt+6x* +9x2) +3x?=x*+2x+3

or as an algebraic fraction:

3x* + 6x° + 9x?

3 =x?+2x+3

1. Divide, and check each answer by multiplication:

a) (—6x)+(3x) e) 9abc+(—3a)

b) 15¢+(=5¢) f) (—10pq)+(69)

c) (—6xy)+(—2xy) g) (20y° +12y°) +6y*

d) 12ab+(—3ab) h) (—3b*—9b%)+(—3b?
2. Simplify each expression:

a) %m“nzp2 + (—% mznzpz) e) (9a°b%)3 + (3a%b)?

b) (—1% a5b3cz) = (—% a“bzc) f) (6p%*q)* + (3pg)*

c) —1.7x3y3z* + (28.9y3z%) g) (—abc?)*+ (—a’bc®)?

d) —12a*b’c + (—4a’b’c) h) (—x*3z)'+ (xyz)
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Forany given line
there are points
that belong on
the line and
points that lie
outside (ordo
not belong) on
the line,

Basic concepts of plane Geometry

ol

How to indicate and to read
M € acanbereadas

‘noint M befongs to the fine & or'the Jine a passes
through the point M'or'a point M fies on the fine &

A ¢ a'point Adoesnotbelongto____ 'or

5 P s

or

Mark on the drawing a point that lies on the
line a; a point that does not belong to line @

Use symbolic notation to record the position
of marked points with respect to line a.

A straight line
may be drawn
between any
two points (and
there is only
one straight line
through these
two points),

A€candB € ccanbe read as;
"line ¢ goes through points A and B'

Mark a point that does not belong to the
line and draw a line through that point and
the point A, Indicate the resulting line, Use
symbolic notation,

Use symbolic notation to describe the position
of B with the respect to the drawn line,

Any two distinct
lines intersect
at most at one
point,

nyl L 2
kL
/
L)
/

If lines have a common point they are
called intersecting lines,

If lines do not have any common
points (that is, they never meet) they
are called parallel lines,

anb=XKcanbe readas:

"line @ intersects with line b at point K'

s

"lines aand ¢

Do lines @ and ¢ intersect? How can you
describe these two lines?

Draw a line that will intersect all three lines
a, cand b, Indicate points of intersection
and use symbolic notation to describe their
position,

Two lines that lie Lines aand b coincide,

top of each N
onhopo echd N b PeaPp b
other are calle

a a
coincident lines, MeELM_—a
They have an 7% g Keéa K b
infinite number of Sy
r vl
common points,
3. Make adrawing to illustrate the following conditions:
cnb=M bnp=K cNnp=H

Geometry
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5.3.3.1 Multiplying a polynomial by

a polynomial: A geometric
approach

You have learned how to multiply a monomial by a monomial, Now you will be able to
extend your comprehension to the multiplication of two polynomials,

1. Define the degree of the product without multiplying:

a) 11wz x (—=7zu+ 32— u—"7z—15) <) —10e7t® x (5e%t* + 8et* — 5e?t” — 8et®)

b) 2n?p3t> x (=5n°p® + Tn°p* + In*p®)  d) —4a’h* X (=7a® + 15a°b* + 3a®h® — 7a’b')
2. Bvaluate these expressions for the given variable value:

a) 3a(4 —2a+ 3a*) —5a(5 — 2a + 3a%) + 2a(3a*— 2a + 3) whena=-5

b) 4x(6x* 4+ 9x — 27) — 24x(6x* + 9x — 29) + 20x(9x — 25 + 6x%) when x =2

3. The figure below shows a rectangle ABCD, Find its area.

Solution

The length of the rectangle ABCD is the sum of lengths @ and b, and the width is the sum
of segments c and d. The area is the product of its length to width, That is:

S=(a+b)(c+d)

On the other hand, this area is the sum of the areas of its constituent rectangles, that is:
S=ac+ad+ bc+ bd

Thus, we expressed the area of rectangle ABCD in two ways;
S=(a+Db)(c+d)ac+ad+ bc+ bd=

It is worth paying attention to the fact that the sides of the rectangle are represented
as polynomials and that to find the area of a rectangle we actually perform the
multiplication of a polynomial by a polynomial,
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1. Mathematical modelling of word
problems

By the end of this unit, you will
have learned:

to use mathematical language to describe a
practical situation

to transfer between a mathematical situation
and its expression in mathematical language

You will be able to:

create mathematical models of practical and
word problems

B

use mathematical models to solve word
problems

The first number is equal to

x. The second is 2.5 less than
the first. % of the first number
equals 75 of the second.

QUICK WINDOWS!
10 double-glazed
_ windows an hour

TOP WINDOWS

4 triple-glazed
windows an hour

X km/h

971 km

(x +71) km/h

Almaty ‘e e
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10.

11.

. Write the following monomials as a product of several monomials

Replace the * with a monomial so that the equation is true;
a) * X 4m3 = 24m*? d) *x 5ab?® x x = 125a10p%s
b) -6a°b* X * = 0.42a%b*c e) =X * X pgSst* = 64peqiossik’
c) 44a'3bY X x = -44a*p** f) xx %a"bz'" =16qa"*2p=m+3
Find the answer to the following and write the monomial in standard form:
a) (2n%p°)° d) (10x%y)* x xy?
1 N2

_3p5g3)? : 12 5 [— 3
b) (-3p°¢*) e)(ZSp)X(16S)

l 2 452 & i 34 0 5}2
<) (2ab ><4-ab) f) 2xx(32mn)x(3x)

in two different ways:
a) 36pq'rt <) —% x2y7z8

b) 0.3555p50q36 d) xny2p100

. Which of the monomials below can be written as the square or cube of a monomial?

Explain your answer,

a) 49x%y‘z° c) 64mtn'?
36
b) Ea10y24 d) 343p30q18r6

If 4xy® = 15, then find the value of:

a) 1.2xy?
b) -36x%y°
1
) 53«:3319
2 3
. Write the monomial (—%x“yz) (;—2x3y4) in standard form and calculate its value if

x= —1E a

T3

Answer these questions:

a) The orderof the product of monomials equals

b) The coefficient of the product of monomials equals

¢) The coefficient of a monomial raised to a power equals

d) If the product of two monomials is a monomial of order 5, then each monomial may
have powers that are equal to

Fill in the magic square so that the product of monomials along each diagonal, row and
column is equal to a®®,

Polynomials
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5. Complete the gaps in the table,

Degree

No. | Expression | base m |n Operations with powers | Value of

expression
] @)’ a 5 |3 |5x3=15 a's
2 e
3 r 4x6=
4 k 7 2
Write two possible expressions that will give ¢2
5
t12
S]
6. Simplify these (orally):
a) (¢’ d) 207" g) -5(t")*
b) (%) x b* e) (-’ h) (2%
o) (d¥)*+dw f) (-x3)° iy (7
7. Write these down as power with natural exponent:
s T £Y°
a) (b’ xb 9 @Y o (3)
b) (p° x p?)° d) (&) xcixct f) (3™*°
8. Evaluate these:
5 2 37 x (39°
a) (52) +57-2% (23) b) W

9. Present the number or algebraic expression as a power with exponent of 3,
a) 26 b) 52 <) n® d)k*

10. Evaluate the following if x*=y.
a) x* b)) x'°

11. Use the properties of powers to write these
numbers in three different ways:

a) 2°  b) 81 Use the property
of raising a power

12. Simplify these: to power. Present
a) (27)° x (25)"+ 27 anumber 6 as the

product of 2 and 3.

b) (a9 x (a%)" + alo
o) (5m)°x (549" =58

d) (3t)11 = (310)f x 32t





