





PREFACE

The Sindh Textbook Board, is assigned with preparation and
publication of the textbooks to equip our new generation with
knowledge, skills and ability to face the challenges of new millennium in
the fields of Science, Technology and Humanities. The textbooks are also
aimed at inculcating the ingredients of universal brotherhood and to
reflect the valiant deeds of our forebears and portray the illuminating
patterns of our rich cultural heritage and tradition.

The aims and objectives of the book are to provide the students
with sound basis for studying mathematics at higher secondary stage
in such a way that even an average student may understand and use
it without any difficulty. The language is simple and easily
understandable. It is designed to guide and subsequently provide a
strong base to the readers in order to grasp the fundamental ideas and
also master themselves with the elementary techniques to excel in
further professional studies.

The Sindh Textbook Board has taken great pains and incurred
expenditure in publishing this book inspite of its limitations. A textbook
is indeed not the last word and there is always room for improvement.
While the authors have tried their level best to make the most suitable
presentation, both in terms of concept and treatment, there may still
have some deficiencies and omissions. Learned teachers and worthy
students are, therefore, requested to be kind enough to point out the
shortcomings of the text or diagrams and te communicate their

suggestions and objections for the improvement of the next edition of
this book.

In the end, I am thankful to our learned authors, editors and
specialist of Board for their relentless service rendered for the cause of
education.

Chairman
Sindh Textboolk Board






























































































































































































































9, Let A be a square matrix. Show that
(a) A+ (A)" is Hermitian,
(b) A — (A)* is skew Hermitian

i b (3
10. Showthat|a+2x b4+2y c+2z|=0
x ¥y z
x+y+2z x v
11. Show that z y+z+2x ¥ =2(x+y+z)?
z x z+x+2y

12. Solve the following system of linear equations by Cramer’s rule, Gauss
elimination, Gauss-Jordan and matrix inversion methods.
2x+4y—-2z=0; x—-2y—-2z=2 and -5x-8y+3z=-2,

















































































































































































3. If a,_3 =2n -5, find nth term of the sequence.

4, Find 20t term of the sequence 1,2 —x, 3 — 2x, ...

5. Find the 214 term of the A.P if its 6 term is 11 and the 15* term is 47.
6. {a) Which term of the sequence —15,—9,—3, ... is 757

(b) Which term of the sequence 5,2,-1,..is =857

(c) Which term of the sequence —2,4,10, ... is 1487

. 6y (1132 r16y°
T Find the nth term of the sequence (—.;;) 4 (—.jr) ,(-F) C
B. If a, b, c are the ith, mth and nth terms of an A.P., show that:

(i) aim—n)+bn—-D+c(l—m)=0
(id) llb—c)+mlc—a)+nla—5b)=10

Q 2 P ; _ Zac
. If 2'p carein A.P., show that b = ——.
1 1 1 . a+c a+b
10. If ; ; are in A.P., then show that — = —,
a-b b—-c c-a a—h o—

11. An object falling from rest, falls 12 metres during the first second, 24
metres during the next second, 36 metres during the third second and
s0 on. How much will it fall during the 8% second?

12. A man deposits Rs.13,000 in a bank in the first month;
Rs. 14,500 in the second month; Rs. 16,000 in third month and so on.
Find how much he has to deposit in the bank at the end of a year.

13. A boy saves Rs. 200 at the end of the first week and goes on increasing
his saving for Rs. 25 weekly. After how many weeks, his weekly saving
will be Rs. 2000.

4.3 Arithmetic Mean

4.3.1 Know arithmetic mean between two numbers

When three numbers are in arithmetic progression (A.P)., then the
middle term is called their arithmetic mean i.e., if @, A, b are in A.P., then A
is called the arithmetic mean [A.M.) of @ and b, where a and b are called
extremes. When more than three numbers are in A.P., then all the numbers
between the extreme numbers (i.e. all the terms between the first and the
last terms) are called arithmetic means. That is, if
a, A, As, As, A, b are in AP, then there are n+2 terms in A.P., and
Ay, As, As, ... A, are termed as the n arithmetic means between a and b. For
example,

(i) As 2,58 are in A.P. S50, 5isthe A M. of 2 and 8

(ii) As 3, 5,7,9,11, 13, 15, 17, 19, 21 are in AP. S0, 5,7, 9, 11,

13, 15, 17 and 19 are the eight A.Ms between 3 and 21.


























































































































































Then, for each possible outcome of the second event we do the same thing,
Below is an example of a simple tree diagram.

Example: Farhan has 3 books and Hashir has 2 books. In how many ways

can they exchange a book? Also illustrate using tree diagram.

Solution: Farhan can give a book to Hashir in -H,—FH,
3 ways (any one of his books F,, Fy, or F; may
be given); and then Hashir can give one of his 2 —~H,—F,H,

books H,,H;, to Farhan, so Hashir can give a —H, —FH,
book in exchange by 2 ways. Hence by the
Fundamental Principle they can exchange a
book in

H, —F.H,
H, — F,H,
(3)(2) = 6 ways.

The various possibilities can be shown ~H,—FH,
with the help of the following tree diagram Fig. 6.2
(Fig. 6.2)

6.2.2 Explain the meaning of permutation of ‘n’ different
objects taken r at a time and know the notation "P,

Permutation is one of the methods of counting, very useful in the
study of certain fields of mathematics.

We know that an ordered r-tuple (finite ordered list)] whose first,
second, ... , r'h elements are respectively ty,ty, .., t, is written as (ty,t, .., t.).
Whenr = 2, we have the ordinary crdered pair; viz. (t,t2).

An ordered r-tuple all of whose elements belong to a set S of n elements
(n =r), is called a permutation of r elements selected from the set S.

Permutation of r elements from a set of n elements (n=r) are
traditionally called “Permutations of n things taken r at a time” and denoted
as "P..

The concept of a permutation is nothing more than an ordered set,
with each ordering of the elements of the set being a different permutation.

From the above discussion, it is obvious that a permutation is an
arrangement of all or part of a set of objects, with regard to the order of the
arrangement. For example, suppose we have a set of three letters: A, B and
C. If we arrange 2 letters from that set then each possible arrangement
would be an example of a permutation. The complete list of possible
permutations would be: AB, AC, BA, BC, CA, and CB. Thus, in this case
P, = 6.



















obtained by taking in succession as first each of the four letters in the
circular permmutation. Hence the total number of circular permutations of
four different things is one-fourth of the number of ordinary permutations. It

1
is therefore equal to e (40 = 3L

Since these identical arrangements arise because all the things are
moved around without changing their relative positions, it follows that if we
keep one of them fixed in position and permute all the rest among
themselves, we shall get the required number of circular permutations.

In the above situation clockwise and anti-clockwise arrangements are
distinct.

In the case of a necklace of beads (or a garland of flowers) the same
necklace gives one order of beads if looked at from one side and the reverse
order of looked at from the opposite side. If one of these arrangements is
turned over, it becomes identical with the other.

Hence the same necklace is the result of both the orders of beads. In
such cases, therefore, the clockwise and anti-clockwise arrangements give
only one distinct permutation.

Theorem

The number of circular permutations of n elements of a set taken all
at a time, is (n-—1)!, if clockwise and anti-clockwise arrangements are
regarded as distinct; if they are regarded as identical, the number is

~[(n - 1)1]

Proof:

The number of circular permutations of n elements can be obtained
by fixing the position of any one of these elements wherever it may be and
then by permuting the remaining (n — 1) elements.

This can be done in (n — 1)! ways.

Hence the required number of circular permutations is (n — 1)1

If the clockwise and anti-clockwise arrangements are not regarded as

distinct, the number is reduced by one-half.

1
Hence in such cases the required number is: 7 [(n—1)].

Example 1. In how many ways can 5 persons be seated at round table
conference?

Solution: The number of circular permutations of n distinet objects is
(n — 1)1. So the number of ways in which 5 person be seated at round table
conference is (5 — 1)! = 4| = 24 ways



































































5. A die is rolled. Find the probability using Venn diagram of getting:
(i) an even number (i) a number greater than 4
(itij & number which is even and greater than 4.

6. In a three child family, by using tree diagram. Find the probability of
having:
(i) three boys (i) exactly two boys  (iii) at least one girl

7. In a single throw of two fair dice, find the probability that the product
of the numbers on the dice is:
(i) between 2 and 10 (both inclusive) (i)  divisible by 5

8. A marble is drawn at random from a box containing 20 red, 10 white,
25 orange and 15 blue marbles. Find the probability that it is:
(i) orange or red (ii) not blue or red (iii) red, white or blue

L The king, queen and jack of clubs are removed from a deck of 52
playing cards and then shuffled. A card is drawn from the remaining
cards. Find the probability of getting:
(i) a heart (i) a queen (iii) a club  (iv) 9’ of red color

10. A pair of fair dice is thrown. If the two numbers appearing are
different, find the probability that (i) the sum is 10, (ii} the sum is six

or less.
11. Given that P(A) =03, P(B)=0.7, F(AnB) = 0.21 then find:
(i) P(A/B) (ii) P(B/A)

12. If one card is selected at random from a deck of 52 playing cards,
what is the probability that the card is a club or a face or both?

13. From two events A and B, P(A) =05, P(B) =02, P(AuB) = 0.4 then
find P(A N B)?

14. A natural number is chosen out of first 35 natural numbers. What is the
probability that the chosen number is divisible by 8 or 97

15. A bag contains 15 black, 25 red and 10 white balls. A ball is drawn at
random. Find the probability that it is either red or white?

16. Two events A and B are such that P(A) =3, P(A/B) =5, P(B/A) =%.
Find P(A n B) and P(B)?

17. A fair die is thrown twice. Find the probability that an even number of
dots appear in first and the number of dots in the second throw is
less than 47

18. Three missiles are fired at a target. If the probability of hitting the
target are 0.5, 0.3 and 0.6 respectively, and if the missiles are fired
independently, what is the probability that all the missiles hit the

target?














































































































































8.3.5 Predict functions from their graphs (use the factor form
to predict the equation of a function of the type
f(x) =ax*+bx+c , if two points where the graph
crosses x-axis and third point on the curve’ are given)

We use factor form of quadratic equation to predict the equation of a
given graph whose function is of the form f(x) = ax? 4+ bx + ¢ provided that
two points on the graph which cuts the x -axis and third point on the curve
are given.,

The equation of the curve which passes through x —axis at the
points (p, 0) and (g, 0) in the factor form of quadratic equation is

y=alx—p)(x—q) (1)

By taking all three points from the graph and substituting in equation
(i) we get the value of a. and by the value of p, g and a we can form the desired
equation of that curve.

The method is illustrated in the following example.

Example 1: Predict the equation of the function from the given graph of the
type y=ax’+bx+e

Solution:  The eqguation of the curve which passes through x — axis at the
points(p, 0) and (g,0) has the form y=alx—p)(x—q) wof)
Here the curve which passes through the X
points (—2,0) and (2,0) is shown in figure (8.32). b
So, p=-2 and g=2. By substituting these \ 4 /

values in eq.(i)
We get y=alx+2)(x—2) ... (1i)

The point (1,—6) lies on the curve, so it must i ::%' =4 : ] i
satisfy equation (ii) \ = /
so, —-6=a(l+2)(1-2) = a=2 — /
Therefore equation (ii) becomes —6 ®(1,~6)
y=2(x+2)(x-2) wbof
y = 2x? — 8, is the required equation of Y
given graph of the parabola. (Fig. 8.32)

Example 2: Predict equation of the graph of the function of the type

y = ax*® + bx + ¢ which cuts the x — axis at the points (4,0) and (—2,0) and also
passes through the point (0,8) as shown in Fig. 8.33.

Solution:  The equation of the curve which passes through x — axis at the
points(p, 0) and (g,0) has the form y =a(x —p)(x—q) i)

The curve which passes through the




























Linear
Programming (LP)

9.1 Introduction

Linear programming was developed as a discipline in 1940s motivated
initially by the need to solve complex planning problems in war times
operations. Its development accelerated rapidly in the postwar period as many
industries found valuable uses for linear programming. During World War-II,
linear programming was used extensively to deal with transportation,
scheduling, and allocation of resources subject to certain restrictions such as
costs and operations.

9.1.1 Define linear programming (LP) as planning of allocation
of limited resources to obtain an optimal result

Linear Programming (LP) is a mathematical technique for
allocating limited resources in optimum manner.

If we have limited resources at our disposal then we intend to seek
optimal utilization of those resources. The resources may be time, money,
space etc. For example, we have 50 square feet of office space to use for
storage and we have a budget of Rs 20,000 and there are variety of cabinet
types and sizes from which to choose. So how best the available space, we
should utilize and stay within the allocated budget. In another example a
company manufactures three products using the basic raw material, some
are more expensive to produce than others and few of them are perishable,
and need to be used quickly. How much of each product should the company
manufacture to minimize the cost and which combination produces the least
waste,

In above examples the situations are complex, as so many variables
and constraints are involved for consideration. In order to handle such type
of problems, we take the help of linear programming. Linear Programming is
a mathematical technique that determines the best way to use available
resources. Managers use the process to help make decisions about the most
efficient use of limited resources.

























{ii) Objective function
An objective function expresses the main aim of the LP problem which
is either to be minimized or maximized. The objective function evaluates some
quantitative criterion of immediate importance such as cost, profit, utility, or
vield. In an LP problem, an objective function £ = ax + by, where a, b are
constants, has to be maximized or minimized subject to the given linear
inequalities. To find the Maximum Z or Minimum Z, we convert the
inequalities into equations.
{iii]) Problem Constraints

The linear inequalities or equations or restrictions on the variables of
a linear programming problem are called problem constraints. The conditions
x =0, y = 0 are called non-negative restrictions.

In LP problem, the constraints are equal or unegual mathematical
sentences defining limitations on decisions. Constraints arise from a variety of
sources such as limited resources, contractual obligations, or physical laws etc.

|iv) Decision variables

Decision variables describe the quantities that the decision makers
would like to determine. They are the unknowns of a mathematical
programming problem. In general, decision variables are represented by x,y,z
etc.,. These variables are required to be non-negative.

9.3.2 Define and show graphically the feasible region (or
solution space) of an LP problem

The common region determined by all the constraints including non-
negative constraints (x = 0,y = 0) of a linear programming problem is called
the feasible region (or solution space) for the problem. Points within and on
the boundary of the feasible region represent feasible solutions of the
constraints. The feasible sclution region on the graph is the one which is
satisfied by all the constraints,

The method of showing the feasible region of an LP problem is
illustrated by the following example.

Example:
Find the feasible region or solution space of the following inequalities
5x+y=<100; x+y=60; x=0 y=0
Solution:
First, we convert the inequalities into equations as follows:
S5x + y=100 <eli)
x + yv=60 ... (1)
xz0y=20




























When x = 0, we get y =8

The intersection point of line with y-axis is (0, 8)

We draw line through these points.

Step 3. Identify the feasible region

The intersection of two linear inequalities is the required feasible region
ABCD which is the shaded area in the graph as shown in Fig. 9.11.

Step 4. Locate the solution points

The solution points or corner points of the region ABCD are, A (3,0), B (8,0),
C (0,8} and D (0,2} in the graph.

Step 5. Evaluate the objective function

Solution points or Objective function
Corner points Z=f(xy) =3x+4y
A(3,0) FG0) =33 +40)=9+0 =9
B0 f(8,0) =3(B) +4(0) =24+0 =24
C (0, 8) £(0,8) =3(0) +4(8) =0+32 =32
D (0, 2) f(0,2) =3(0)+4(2)=0+8 =8

Step 6. Select the Optimal Solution

From the above table, as the minimum value of the objective function
is 8 at the point (0, 2). Therefore the optimal solution to the given LP problem
is: Smintmum =8 ; x=0, y=2

Step 7. Verify the optimal solution

For the optimal solution (0, 2),

1=t constraint 2x 4+ 3y = 6 becomes, 6 = 6 which is true.

2nd constraint x + y < 8 becomes, 2 < 8 which is true.

v All the constraints are satisfied with the optimal solution.

~ it is verified.

9.4.3 Solve real life simple LP problems

Following are some examples of real-life sitnple LP problems which are solved
through graphical method.

Example 1. A company has two flour mills, A and B, which have different
capacities for high, medium and low-grade flour. This company has to supply
flour to a firm every week 12, 8 and 24 quintals. (1 quintal = 100 kg) of high,
medium and low grade respectively. It costs the company Rs.1000 and Rs.
800 per day to run mill A and mill B respectively.

On a day, mill A produces 6, 2 and 4 quintals and mill B produces 2,
2 and 12 quintals of high, medium and low-grade flour respectively.

How many days per week each mill is operated in order to supply the
flour to the firm most economically?
















ii.

(iii) Maximize Zix,y) = 41x 4 38y

Subject to: 4x+ 5y <2Z6; Bx+5y=<22;, OSx+2y=<10
(iv) Maximize L=4x+y

Subjectto: x4y =50; 3x4+y=90;, x—y=40
v) Minimize Z = 200x + 500y

Subject to the constraints: x+2y = 10; 3x+4y <24
{vi) Minimize £ = 3x + 2y

Subject to the constraints: Zx+y=6; x+y=4
(vii) Minimize £ = 0.12x + 0.15y

Subject to the constraints: x+y>5; Zx+y=26;x+3y=>9
A landlord has 50 hectares of land to grow two crops X and Y with
profits per hectare are estimated as Rs 10,500 and Rs 9,000
respectively. To control weeds, a liquid herbicide no more than 800
litres, is to be used for crops X and Y at rates of 20 liters and 10 liters
per hectare. How much land should be allocated to each crop so as to
maximize the total profit.
A toy factory manufactures two types of toys A and B and sells for Es.25
and Rs.20 respectively. The toys A and B respectively, require 20 units and
12 units daily out of 2000 available resource units., Both require a
production time of 5 minutes and total working hours are 9 per day. What
should be the quantity for each of the toys to maximize the selling amount?
At a university, Professor Abdul Sattar wishes to employ two people,
Farhan and Sarfaraz, to grade papers for his classes. Farhan is a graduate
student and can grade 20 papers per hour; Farhan earns $15 per hour
for grading papers. Sarfaraz is a post-doctoral associate and can grade 30
papers per hour; Sarfaraz earns $25 per hour for grading papers. Each
must be employed at least one hour a week to justify their employment.
If Prof. Abdul Sattar has at least 110 papers to be graded each week, how
many hours per week should he employ each person to minimize the cost?

Review Exercise 9 )

Select correct answer.

If 2x—5 =3 then its solution set is , where x € E.

(a) {2,3,4,..} (b) {4,5, ..} (c){2,1,0,..} (d) {1,0,-1,..}
If 4x — 3y = 8 is the corresponding equation of an inequality 4x -3y =<8
then its x-intercept is

3 2 1
@ (b) 5 (©) 2 @3
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Example 3. Find the value of sin 15°.
Solution: sin 15° = sin 35

_ [1—cos30°
- 2












































































































































































	Math EM 11-STBB_Page1
	Math EM 11-STBB_Page2
	Math EM 11-STBB_Page3
	Math EM 11-STBB_Page4
	Math EM 11-STBB_Page5
	Math EM 11-STBB_Page6
	Math EM 11-STBB_Page7
	Math EM 11-STBB_Page8
	Math EM 11-STBB_Page9
	Math EM 11-STBB_Page10
	Math EM 11-STBB_Page11
	Math EM 11-STBB_Page12
	Math EM 11-STBB_Page13
	Math EM 11-STBB_Page14
	Math EM 11-STBB_Page15
	Math EM 11-STBB_Page16
	Math EM 11-STBB_Page17
	Math EM 11-STBB_Page18
	Math EM 11-STBB_Page19
	Math EM 11-STBB_Page20
	Math EM 11-STBB_Page21
	Math EM 11-STBB_Page22
	Math EM 11-STBB_Page23
	Math EM 11-STBB_Page24
	Math EM 11-STBB_Page25
	Math EM 11-STBB_Page26
	Math EM 11-STBB_Page27
	Math EM 11-STBB_Page28
	Math EM 11-STBB_Page29
	Math EM 11-STBB_Page30
	Math EM 11-STBB_Page31
	Math EM 11-STBB_Page32
	Math EM 11-STBB_Page33
	Math EM 11-STBB_Page34
	Math EM 11-STBB_Page35
	Math EM 11-STBB_Page36
	Math EM 11-STBB_Page37
	Math EM 11-STBB_Page38
	Math EM 11-STBB_Page39
	Math EM 11-STBB_Page40
	Math EM 11-STBB_Page41
	Math EM 11-STBB_Page42
	Math EM 11-STBB_Page43
	Math EM 11-STBB_Page44
	Math EM 11-STBB_Page45
	Math EM 11-STBB_Page46
	Math EM 11-STBB_Page47
	Math EM 11-STBB_Page48
	Math EM 11-STBB_Page49
	Math EM 11-STBB_Page50
	Math EM 11-STBB_Page51
	Math EM 11-STBB_Page52
	Math EM 11-STBB_Page53
	Math EM 11-STBB_Page54
	Math EM 11-STBB_Page55
	Math EM 11-STBB_Page56
	Math EM 11-STBB_Page57
	Math EM 11-STBB_Page58
	Math EM 11-STBB_Page59
	Math EM 11-STBB_Page60
	Math EM 11-STBB_Page61
	Math EM 11-STBB_Page62
	Math EM 11-STBB_Page63
	Math EM 11-STBB_Page64
	Math EM 11-STBB_Page65
	Math EM 11-STBB_Page66
	Math EM 11-STBB_Page67
	Math EM 11-STBB_Page68
	Math EM 11-STBB_Page69
	Math EM 11-STBB_Page70
	Math EM 11-STBB_Page71
	Math EM 11-STBB_Page72
	Math EM 11-STBB_Page73
	Math EM 11-STBB_Page74
	Math EM 11-STBB_Page75
	Math EM 11-STBB_Page76
	Math EM 11-STBB_Page77
	Math EM 11-STBB_Page78
	Math EM 11-STBB_Page79
	Math EM 11-STBB_Page80
	Math EM 11-STBB_Page81
	Math EM 11-STBB_Page82
	Math EM 11-STBB_Page83
	Math EM 11-STBB_Page84
	Math EM 11-STBB_Page85
	Math EM 11-STBB_Page86
	Math EM 11-STBB_Page87
	Math EM 11-STBB_Page88
	Math EM 11-STBB_Page89
	Math EM 11-STBB_Page90
	Math EM 11-STBB_Page91
	Math EM 11-STBB_Page92
	Math EM 11-STBB_Page93
	Math EM 11-STBB_Page94
	Math EM 11-STBB_Page95
	Math EM 11-STBB_Page96
	Math EM 11-STBB_Page97
	Math EM 11-STBB_Page98
	Math EM 11-STBB_Page99
	Math EM 11-STBB_Page100
	Math EM 11-STBB_Page101
	Math EM 11-STBB_Page102
	Math EM 11-STBB_Page103
	Math EM 11-STBB_Page104
	Math EM 11-STBB_Page105
	Math EM 11-STBB_Page106
	Math EM 11-STBB_Page107
	Math EM 11-STBB_Page108
	Math EM 11-STBB_Page109
	Math EM 11-STBB_Page110
	Math EM 11-STBB_Page111
	Math EM 11-STBB_Page112
	Math EM 11-STBB_Page113
	Math EM 11-STBB_Page114
	Math EM 11-STBB_Page115
	Math EM 11-STBB_Page116
	Math EM 11-STBB_Page117
	Math EM 11-STBB_Page118
	Math EM 11-STBB_Page119
	Math EM 11-STBB_Page120
	Math EM 11-STBB_Page121
	Math EM 11-STBB_Page122
	Math EM 11-STBB_Page123
	Math EM 11-STBB_Page124
	Math EM 11-STBB_Page125
	Math EM 11-STBB_Page126
	Math EM 11-STBB_Page127
	Math EM 11-STBB_Page128
	Math EM 11-STBB_Page129
	Math EM 11-STBB_Page130
	Math EM 11-STBB_Page131
	Math EM 11-STBB_Page132
	Math EM 11-STBB_Page133
	Math EM 11-STBB_Page134
	Math EM 11-STBB_Page135
	Math EM 11-STBB_Page136
	Math EM 11-STBB_Page137
	Math EM 11-STBB_Page138
	Math EM 11-STBB_Page139
	Math EM 11-STBB_Page140
	Math EM 11-STBB_Page141
	Math EM 11-STBB_Page142
	Math EM 11-STBB_Page143
	Math EM 11-STBB_Page144
	Math EM 11-STBB_Page145
	Math EM 11-STBB_Page146
	Math EM 11-STBB_Page147
	Math EM 11-STBB_Page148
	Math EM 11-STBB_Page149
	Math EM 11-STBB_Page150
	Math EM 11-STBB_Page151
	Math EM 11-STBB_Page152
	Math EM 11-STBB_Page153
	Math EM 11-STBB_Page154
	Math EM 11-STBB_Page155
	Math EM 11-STBB_Page156
	Math EM 11-STBB_Page157
	Math EM 11-STBB_Page158
	Math EM 11-STBB_Page159
	Math EM 11-STBB_Page160
	Math EM 11-STBB_Page161
	Math EM 11-STBB_Page162
	Math EM 11-STBB_Page163
	Math EM 11-STBB_Page164
	Math EM 11-STBB_Page165
	Math EM 11-STBB_Page166
	Math EM 11-STBB_Page167
	Math EM 11-STBB_Page168
	Math EM 11-STBB_Page169
	Math EM 11-STBB_Page170
	Math EM 11-STBB_Page171
	Math EM 11-STBB_Page172
	Math EM 11-STBB_Page173
	Math EM 11-STBB_Page174
	Math EM 11-STBB_Page175
	Math EM 11-STBB_Page176
	Math EM 11-STBB_Page177
	Math EM 11-STBB_Page178
	Math EM 11-STBB_Page179
	Math EM 11-STBB_Page180
	Math EM 11-STBB_Page181
	Math EM 11-STBB_Page182
	Math EM 11-STBB_Page183
	Math EM 11-STBB_Page184
	Math EM 11-STBB_Page185
	Math EM 11-STBB_Page186
	Math EM 11-STBB_Page187
	Math EM 11-STBB_Page188
	Math EM 11-STBB_Page189
	Math EM 11-STBB_Page190
	Math EM 11-STBB_Page191
	Math EM 11-STBB_Page192
	Math EM 11-STBB_Page193
	Math EM 11-STBB_Page194
	Math EM 11-STBB_Page195
	Math EM 11-STBB_Page196
	Math EM 11-STBB_Page197
	Math EM 11-STBB_Page198
	Math EM 11-STBB_Page199
	Math EM 11-STBB_Page200
	Math EM 11-STBB_Page201
	Math EM 11-STBB_Page202
	Math EM 11-STBB_Page203
	Math EM 11-STBB_Page204
	Math EM 11-STBB_Page205
	Math EM 11-STBB_Page206
	Math EM 11-STBB_Page207
	Math EM 11-STBB_Page208
	Math EM 11-STBB_Page209
	Math EM 11-STBB_Page210
	Math EM 11-STBB_Page211
	Math EM 11-STBB_Page212
	Math EM 11-STBB_Page213
	Math EM 11-STBB_Page214
	Math EM 11-STBB_Page215
	Math EM 11-STBB_Page216
	Math EM 11-STBB_Page217
	Math EM 11-STBB_Page218
	Math EM 11-STBB_Page219
	Math EM 11-STBB_Page220
	Math EM 11-STBB_Page221
	Math EM 11-STBB_Page222
	Math EM 11-STBB_Page223
	Math EM 11-STBB_Page224
	Math EM 11-STBB_Page225
	Math EM 11-STBB_Page226
	Math EM 11-STBB_Page227
	Math EM 11-STBB_Page228
	Math EM 11-STBB_Page229
	Math EM 11-STBB_Page230
	Math EM 11-STBB_Page231
	Math EM 11-STBB_Page232
	Math EM 11-STBB_Page233
	Math EM 11-STBB_Page234
	Math EM 11-STBB_Page235
	Math EM 11-STBB_Page236
	Math EM 11-STBB_Page237
	Math EM 11-STBB_Page238
	Math EM 11-STBB_Page239
	Math EM 11-STBB_Page240
	Math EM 11-STBB_Page241
	Math EM 11-STBB_Page242
	Math EM 11-STBB_Page243
	Math EM 11-STBB_Page244
	Math EM 11-STBB_Page245
	Math EM 11-STBB_Page246
	Math EM 11-STBB_Page247
	Math EM 11-STBB_Page248
	Math EM 11-STBB_Page249
	Math EM 11-STBB_Page250
	Math EM 11-STBB_Page251
	Math EM 11-STBB_Page252
	Math EM 11-STBB_Page253
	Math EM 11-STBB_Page254
	Math EM 11-STBB_Page255
	Math EM 11-STBB_Page256
	Math EM 11-STBB_Page257
	Math EM 11-STBB_Page258
	Math EM 11-STBB_Page259
	Math EM 11-STBB_Page260
	Math EM 11-STBB_Page261
	Math EM 11-STBB_Page262
	Math EM 11-STBB_Page263
	Math EM 11-STBB_Page264
	Math EM 11-STBB_Page265
	Math EM 11-STBB_Page266
	Math EM 11-STBB_Page267
	Math EM 11-STBB_Page268
	Math EM 11-STBB_Page269
	Math EM 11-STBB_Page270
	Math EM 11-STBB_Page271
	Math EM 11-STBB_Page272
	Math EM 11-STBB_Page273
	Math EM 11-STBB_Page274
	Math EM 11-STBB_Page275
	Math EM 11-STBB_Page276
	Math EM 11-STBB_Page277
	Math EM 11-STBB_Page278
	Math EM 11-STBB_Page279
	Math EM 11-STBB_Page280
	Math EM 11-STBB_Page281
	Math EM 11-STBB_Page282
	Math EM 11-STBB_Page283
	Math EM 11-STBB_Page284
	Math EM 11-STBB_Page285
	Math EM 11-STBB_Page286
	Math EM 11-STBB_Page287
	Math EM 11-STBB_Page288
	Math EM 11-STBB_Page289
	Math EM 11-STBB_Page290
	Math EM 11-STBB_Page291
	Math EM 11-STBB_Page292
	Math EM 11-STBB_Page293
	Math EM 11-STBB_Page294
	Math EM 11-STBB_Page295
	Math EM 11-STBB_Page296
	Math EM 11-STBB_Page297
	Math EM 11-STBB_Page298
	Math EM 11-STBB_Page299
	Math EM 11-STBB_Page300
	Math EM 11-STBB_Page301
	Math EM 11-STBB_Page302
	Math EM 11-STBB_Page303
	Math EM 11-STBB_Page304
	Math EM 11-STBB_Page305
	Math EM 11-STBB_Page306
	Math EM 11-STBB_Page307
	Math EM 11-STBB_Page308
	Math EM 11-STBB_Page309
	Math EM 11-STBB_Page310
	Math EM 11-STBB_Page311
	Math EM 11-STBB_Page312
	Math EM 11-STBB_Page313
	Math EM 11-STBB_Page314
	Math EM 11-STBB_Page315
	Math EM 11-STBB_Page316
	Math EM 11-STBB_Page317
	Math EM 11-STBB_Page318
	Math EM 11-STBB_Page319
	Math EM 11-STBB_Page320
	Math EM 11-STBB_Page321
	Math EM 11-STBB_Page322
	Math EM 11-STBB_Page323
	Math EM 11-STBB_Page324
	Math EM 11-STBB_Page325
	Math EM 11-STBB_Page326
	Math EM 11-STBB_Page327
	Math EM 11-STBB_Page328
	Math EM 11-STBB_Page329
	Math EM 11-STBB_Page330
	Math EM 11-STBB_Page331
	Math EM 11-STBB_Page332
	Math EM 11-STBB_Page333
	Math EM 11-STBB_Page334
	Math EM 11-STBB_Page335
	Math EM 11-STBB_Page336
	Math EM 11-STBB_Page337
	Math EM 11-STBB_Page338
	Math EM 11-STBB_Page339
	Math EM 11-STBB_Page340
	Math EM 11-STBB_Page341
	Math EM 11-STBB_Page342
	Math EM 11-STBB_Page343
	Math EM 11-STBB_Page344
	Math EM 11-STBB_Page345
	Math EM 11-STBB_Page346
	Math EM 11-STBB_Page347
	Math EM 11-STBB_Page348
	Math EM 11-STBB_Page349
	Math EM 11-STBB_Page350
	Math EM 11-STBB_Page351
	Math EM 11-STBB_Page352
	Math EM 11-STBB_Page353
	Math EM 11-STBB_Page354
	Math EM 11-STBB_Page355
	Math EM 11-STBB_Page356
	Math EM 11-STBB_Page357
	Math EM 11-STBB_Page358
	Math EM 11-STBB_Page359
	Math EM 11-STBB_Page360
	Math EM 11-STBB_Page361
	Math EM 11-STBB_Page362
	Math EM 11-STBB_Page363
	Math EM 11-STBB_Page364
	Math EM 11-STBB_Page365
	Math EM 11-STBB_Page366
	Math EM 11-STBB_Page367
	Math EM 11-STBB_Page368

