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GE 3.3 Chg
Business Mathematics & Statistics

Marks 100
Module I
Business Mathematics
Internal Assessment: 10 marks
Semester-end Examinations: 40 marks
Total 50 marks

Permutations and Combinations: Definition, Factorial Notation, Theorems on Permutation,
Permutations with repetitions, Restricted Permutations;Theorems on Combination, Basic
identities, Restricted Combinations. [ 8 L. /8Marks]
Set Theory: Definition of set, Presentation of sets, Different types of sets- Null set, Finite and
infinite Sets, Universal set, Subset, Power set etc.; Set Operations, Law of algebra of Sets.

[ 8 L /8Marks]
Binomial Theorem: Statement of the theorem for positive integral index, General term,
Middle term, Simple properties of binomial coefficients. [ 8 L /8Marks]
Logarithm: Definition, Base and Index of Logarithm, General properties of Logarithm,
Common Problems. [ 8 L /8Marks]
Compound Interest and Annuities:Simple AP and GP Series, Different types of interest
rates, Net present value, Types of annuities, Continuous compounding, Valuation of simple

loans and debentures, Problems relating to Sinking Funds. [8 L /8Marks]
Module I1
Statistics
Internal Assessment: 10 marks
Semester-end Examinations: 40 marks
Total 50 marks

Correlation and  Association:Bivariate  data,  Scatter  diagram, Pearson’s
correlationcoefficient, Spearman’s rank correlation, Measures of association of attributes.

[ 8 L /8Marks]
Regression Analysis: Least squares method, Simple regression lines, properties of
regression, Identification of regression lines. [ 8 L /8Marks]
Index Numbers: Meaning and types of index numbers, Problems of constructing index
numbers, Construction of price and quantity indices, Test of adequacy, errors in index
numbers, Chain base index numbers; Base shifting, Splicing, Deflating, Consumer price index
and its uses.

[ 8 L /8Marks]
Time Series Analysis: Causes of variation in time series data, Components of time series,
additive and multiplicative models, Determination of trend by semi-average, moving average
and least squares( of linear, quadratic and exponential trend) methods; Computation of
seasonal Indices by simple average, ratio-to-moving average, ratio-to-trend and link relative
methods; Simple forecasting through time series data. [ 8 L /8Marks]
Probability Theory: Meaning of probability; Different definitions of probability; Conditional
probability; Compound probability; Independent events, Simple problems.

[ 8 L /8Marks]
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Permutations and Combinations
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Type Formulas Explanation of Variables Example
Permutation with n" Where n is the number of things to choose from, and you | A lock has a 5 digit code. Each digit is
repetition choose r of them. chosen from 0-9, and a digit can be

repeated. How many different codes
(Use permutation can you have?
formulas when order
matters in the problem.) N 10,r=5
10°= 100,000 codes

Permutation without n! Where n is the number of things to choose from, and you | How many ways can you order 3 out of
repetition (n—7)! choose r of them. Sometimes you can see the following 16 different pool balls?

] notation for the same concept: 5 3
(Use permutation Al 16|ﬂ =16,r=3
formulas when order _ o __ _ : T
matters in the problem.) P(n,r)="F =y = (n — 1) 6—ayu 200w
Combination with (n+r-1)! Where n is the number of things to choose from, and you | If there are 5 flavors of ice cream and
repetition r'(n—1)! choose r of them. you can have 3 scoops of ice cream,

how many combinations can you have?

(Use combination You can repeat flavors.
formulas when order
doesn’t matter in the r'1 =5r=3
problem.) —(:!4(_53_ 11)? = 35 combinations
Combination o Where n is the number of things to choose from, and you | The state lottery chooses 6 different
without repetition r!(n—r)! choose r of them. Sometimes you can see the following numbers between 1 and 50 to

(Use combination
formulas when order
doesn’t matter in the
problem.)

notation for the same concept:

|
Clnr) =0, =0 = 1) = ey

determine the winning numbers. How
many combinations are possible?

n=50,r=6
50!

m = 15,890,700 combinations




Examples

1) Mr. Smith is the chair of a committee. How many ways can a committee of 4 be chosen from 9 people given that Mr. Smith must
be one of the people selected?

Mr. Smith is already chosen, so we need to choose another 3 from 8 people. In choosing a committee, order doesn't matter, so we need the
combination without repetition formula.

® =% - 56ways

ri(n-r)!  31(8-3)!

2) A certain password consists of 3 different letters of the alphabet where each letter is used only once. How many different possible
passwords are there?

Order does matter in a password, and the problem specifies that you cannot repeat letters. So, you need a permutations without repetitions formula.

The number of permutations of 3 letters chosen from 26 is
n! 26!

- @ - 15,600 passwords

3) A password consists of 3 letters of the alphabet followed by 3 digits chosen from 0 to 9. Repeats are allowed. How many different possible
passwords are there?

Order does matter in a password, and the problem specifies that you can repeat letters. So, you need a permutations with repetitions formula.

The different ways you can arrange the letters=n" = 263 = 17,576
The different ways you can arrange the digits = n" = 103 = 1,000
So the number of possible passwords = 17,576 x 1,000 = 17,576,000 passwords

4) An encyclopedia has 6 volumes. In how many ways can the 6 volumes be placed on the shelf?

This problem doesn’t require a formula from the chart. Imagine that there are 6 spots on the shelf. Place the volumes one by one.

The first volume to be placed could go in any 1 of the 6 spots. The second volume to be placed could then go in any 1 of the 5 remaining spots, and so on. So the
total number of ways the 6 volumes could be placed is
6! =6 x5x4x3x2x1=720 ways
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Set Theory



1. Sets

A set is any collection of objects. Here, the word ‘object’ is used in its most general sense: an object
may be a diode, an aircraft, a number, or a letter, for example.

A set is often described by listing the collection of objects - these are the members or elements of
the set. We usually write this list of elements in curly brackets, and denote the full set by a capital
letter. For example,

C' = {the resistors produced in a factory on a particular day}
D = {on, off}
FE =1{0,1,2,3,4,5,6,7,8,9}

The elements of set (', above, are the resistors produced in a factory on a particular day. These
could be individually labeled and listed individually but as the number is large it is not practical or
sensible to do this. Set D lists the two possible states of a simple switch, and the elements of set F
are the digits used in the decimal system.

Sometimes we can describe a set in words. For example,

‘A is the set all odd numbers’.
Clearly all the elements of this set A cannot be listed.
Similarly,

‘B is the set of binary digits’ i.e. B = {0, 1}.
B has only two elements.

A set with a finite number of elements is called a finite set. B, C, D and E are finite sets. The set
A has an infinite number of elements and so is not a finite set. It is called an infinite set.

Two sets are equal if they contain exactly the same elements. For example, the sets {9, 10,14} and
{10, 14,9} are equal since the order in which elements are written is unimportant. Note also that
repeated elements are ignored. The set {2,3,3,3,5,5} is equal to the set {2,3,5}.

Subsets

Sometimes one set is contained completely within another set. For example if X = {2,3,4,5,6} and Y =
{2,3,6} then all the elements of Y are also elements of X. We say that Y is a subset of X and
write Y C X.

Example 1
Given A = {0,1,2,3}, B ={0,1,2,3,4,5,6} and C = {0, 1}, state which sets
are subsets of other sets.

Solution

A is a subset of B, thatis A C B
C'is a subset of B, thatis C C B
C' is a subset of A, that is C C A.




A factory produces cars over a five day period; Monday to Friday. Consider the
following sets,

a

b

(a) A = {cars produced from Monday to Friday}
(b) B
(c) C' = {cars produced on Friday}
(d) D
(e) £

= {cars produced from Monday to Thursday}

d

€

= {cars produced on Wednesday}
= {cars produced on Wednesday or Thursday}

State which sets are subsets of other sets.

Your solution




The symbol €
To show that an element belongs to a particular set we use the symbol €. This symbol means is a
member of or ‘belongs to’. The symbol ¢ means is not a member of or ‘does not belong to'.

For example if X = {all even numbers} then we may write 4 € X, 6 € X, 7¢ X and 11 &€ X.

The empty set and the universal set

Sometimes a set will contain no elements. For example, suppose we define the set K by
K = {all odd numbers which are divisible by 4}

Since there are no odd numbers which are divisible by 4, then K has no elements. The set with no
elements is called the empty set, and it is denoted by 0.

On the other hand, the set containing all the objects of interest in a particular situation is called the
universal set, denoted by S. The precise universal set will depend upon the context. If, for example,
we are concerned only with whole numbers then S = {--- —5,—4,-3,-2,-1,0,1,2,3,4,5,... }.
If we are concerned only with the decimal digits then S = {0, 1,2,3,4,5,6,7,8,9}.

The complement of a set

Given a set A and a universal set S we can define a new set, called the complement of A and
denoted by A’. The complement of A contains all the elements of the universal set that are not in

A.

Example 2
Given A = {2,3,7}, B = {0,1,2,3,4} and S = {0,1,2,3,4,5,6,7,8,9} state
@4 (b) B

Solution

(a) The elements of A’ are those which belong to .S but not to A.
A =1{0,1,4,5,6,8,9}
(b) B’ ={5,6,7,8,9}

Sometimes a set is described in a mathematical way. Suppose the set () contains all numbers which
are divisible by 4 and 7. We can write

Q) = {x : z is divisible by 4 and x is divisible by 7}

The symbol : stands for ‘such that '. We read the above as ‘() is the set comprising all elements z,
such that x is divisible by 4 and by 7'.



2. Venn diagrams

Sets are often represented pictorially by Venn diagrams (see Figure 1).

QY

Figure 1

Here A, B,C, D represent sets. The sets A, B have no items in common so are drawn as non-
intersecting regions whilst the sets C';, D have some items in common so are drawn overlapping.

In a Venn diagram the universal set is represented by a rectangle and sets of interest by area regions
within this rectangle.

Example 3
Represent the sets A = {0,1} and B = {0, 1,2, 3,4} using a Venn diagram.

Solution

The elements 0 and 1 are in set A, represented by the small circle in the diagram. The large circle
represents set B and so contains the elements 0,1,2,3 and 4. A suitable universal set in this case is
the set of all integers. The universal set is shown by the rectangle.

Note that A C B. This is shown in the Venn diagram by A being completely inside B.

S

Figure 2: The set A is contained completely within B




Given A ={0,1} and B = {2, 3,4} draw Venn diagrams showing
(a) Aand B (b) A" (c) B’

Your solution

(a)

Answer
Note that A and B have no elements in common. This is represented pictorially in the Venn

diagram by circles which are totally separate from each other as shown in the diagram.

A B

Your solution

(b)

Answer
The complement of A is the set whose elements do not belong to A. The set A’ is shown shaded

in the diagram.
@ A’

The complement of A contains elements which are not in A.

S




Your solution

()

Answer
The set B’ is shown shaded in the diagram.

3. The intersection and union of sets

Intersection

Given two sets, A and B, the intersection of A and B is a set which contains elements that are
common both to A and B. We write AN B to denote the intersection of A and B. Mathematically
we write this as:

Q Key Point 1

Intersection of Sets

ANB={z:x € Aand x € B}

This says that the intersection contains all the elements x such that x belongs to A and also x
belongs to B.

Note that AN B and BN A are identical. The intersection of two sets can be represented by a Venn
diagram as shown in Figure 3.



ANB

Figure 3: The overlapping area represents AN B

Example 4
Given A ={3,4,5,6}, B=1{3,5,9,10,15} and C' = {4,6,10} state

(a) ANB, (b) BNC and draw a Venn diagram representing these intersections.

Solution
(a) The elements common to both A and B are 3 and 5. Hence AN B = {3,5}
(b) The only element common to B and C'is 10. Hence BN C = {10}

A

Figure 4

Given D = {a,b,c} and F' = {the entire alphabet} state DN F' .

Your solution

Answer
The elements common to D and F are a, b and ¢, and so DN F = {a,b,c}

Note that D is a subset of " and so DN F = D.

The intersection of three or more sets is possible, and is the subject of the next Example.



Example 5
Given A =1{0,1,2,3}, B=1{1,2,3,4,5} and C' = {2,3,4,7,9} state

@) ANB () (ANB)NC  (c) BNC  (d) AN(BNC)

Solution

(a) The elements common to A and B are 1, 2 and 3so AN B ={1,2,3}.

(b) We need to consider the sets (AN B) and C. AN B is given in (a). The elements
common to (AN B) and C are 2 and 3. Hence (AN B)NC = {2,3}.

(c) The elements common to B and C are 2, 3 and 4 so BN C = {2,3,4}.

(d) We look at the sets A and (B N C). The common elements are 2 and 3. Hence
AN(BNC)=1{2,3}.

Note from (b) and (d) that here (ANB)NC = AN (BNC).

The example illustrates a general rule. For any sets A, B and C' it is true that
(ANB)NC=ANn(BNC)

The position of the brackets is thus unimportant. They are usually omitted and we write AN BNC.

Suppose that sets A and B have no elements in common. Then their intersection contains no
elements and we say that A and B are disjoint sets. We express this as

ANB=10

Recall that () is the empty set. Disjoint sets are represented by separate area regions in the Venn
diagram.

Union

The union of two sets A and B is a set which contains all the elements of A together with all the
elements of B. We write A U B to denote the union of A and B. We can describe the set AU B
formally by:

q Key Point 2

Union of Sets

AUB={x:x € Aorx € B or both}




Thus the elements of the set AU B are those quantities x such that x is a member of A or a member
of B or a member of both A and B. The deeply shaded areas of Figure 5 represents AU B.

Figure 5
In Figure 5(a) the sets intersect, whereas in Figure 5(b) the sets have no region in common. We say
they are disjoint.

Example 6

Given A =1{0,1}, B={1,2,3} and C = {2,3,4,5} write down
(a) AUB
(b) AuC
(c) BUC

Solution

(a) AUB ={0,1,2,3}
(b) AUC = {0,1,2,3,4,5}
(c) BUC = {1,2,3,4,5}.

Recall that there is no need to repeat elements in a set. Clearly the order of the union is unimportant
so AUB = BU A.



Given A =1{2,3,4,5,6}, B={2,4,6,8,10} and C = {3,5,7,9,11} state
(a) AuB (b) (AUuB)NC (c) ANB (d) (AnB)UC (e) AUBUC

Your solution

Answer

(a) AUB ={2,3,4,5,6,8,10}

(b) We need to look at the sets (AU B) and C. The elements common to both of these
sets are 3 and 5. Hence (AU B)NC = {3,5}.

(c) ANB = {2,4,6}

(d) We consider the sets (AN B) and C. We form the union of these two sets to obtain
(ANB)UC ={2,3,4,5,6,7,9,11}.

e) The set formed by the union of all three sets will contain all the elements from all the
(e) y
sets:

AUBUC ={2,3,4,5,6,7,8,9,10,11}




Exercises

1. Given a set A, its complement A’ and a universal set .S, state which of the following expressions
are true and which are false.

(a) AUA =S (b) AnS=0 (c) AnA'=0
(d) AnNA'=85 (e) AUD=S (f) Auh=A4
(g) AUD=0 (h) And=A (i) AnD=20
() AuS=A (k) AuS=0 () Aus=S
2. Given A ={a,b,c,d,e, f}, B={a,c,d, f,h} and C = {e, f,z,y} obtain the sets:
(a) AUB (b) BnC (c) An(BUCQC)

(d) CNn(BUA) (e) AnBNC (f) BUANC)
3. List the elements of the following sets:

(a) A= {z:zisodd and x is greater than 0 and less than 12}

(b) B ={z:ziseven and x is greater than 19 and less than 31}
4. Given A ={5,6,7,9}, B =1{0,2,4,6,8} and S = {0,1,2,3,4,5,6,7,8,9} list the elements
of each of the following sets:
(a) A (b) B (c) AUPB
(d) AnB" () AUB (f) (AuB)
(g) (AnB) (h) (A'nB) (i) (B'UA)
What do you notice about your answers to (c),(g)?
What do you notice about your answers to (d),(f)?
5. Given that A and B are intersecting sets, i.e. are not disjoint, show on a Venn diagran the
following sets

@) A/ (b)) B () AUB  (d) AUB  (e) ANB

Answers

L@T, (b)F (T, (F (F (AT (F (F OT GOF KF), T

2.(a) {a,b,c,d,e, f,h}, (b) {f}, (c){a,c.die, f} (d){e,f} (e) {f} (f){a,c.de f.h}.
3.(a) {1,3,5,7,9,11}, (b) {20,22,24,26,28,30}.

4.(a) {0,1,2,3,4,8}, (b) {1,3,5,7,9}, (c){0,1,2,3,4,5,7,8,9}, (d) {1,3},

(e) {0,2,4,5,6,7,8,9}, (f) {1,3}, (g) {0,1,2,3,4,5,7,8,9}, (h){1,3,5,6,7,9},

(i) {0,2,4,8}.

5.

A @B A@DB A @B A @B A @B

(a) (b) (c) (d) (e)




Math Formulas: Set Identities

Definitions:

Universal set : [
Empty set: g

Union of sets

1. AUB={z:z€ A or z€ B}

Intersection of sets

2. ANB={z:z€ A and z € B}
Complement
3. Al={zel:z¢ A}

Difference of sets
4. A\B={z:2€ A and x ¢ B}
Cartesian product

5. AxB={(z,y):x €A and y € B}

Set identities involving union

Commutativity

6. AUB=BUA
Associativity

7. AUu(BUC)=(AUuB)UC
Idempotency

8. AUA=A

Set identities involving intersection

Commutativity

9. ANB=BnNA
Associativity

10. AN(BNC)=(AnB)nC
Idempotency

11. ANA=A

Set identities involving union and intersection

Distributivity


http://www.mathportal.org/mathformulas.php

12. AU(BNC)=(AUB)N(AUCQC)

13. AN(BUC)=(ANB)U(ANCQC)
Domination

14. ANg =g

15. AUl =1
Identity

16. AUg =g

17. ANI=A

Set identities involving union, intersection and complement

Complement of intersection and union

18. AUA =1
19. ANA =o

De Morgan’s laws

20. (AuB) =A'nB’

21. (AnB) =A'UB’

Set identities involving difference

22. B\A=DB\(AUB)

23. B\A=BnA

24. A\A=g

25. (A\B)NC = (AnC)\ (BNC)

26. A=T\A


http://www.mathportal.org/mathformulas.php

BINOMIAL
THEOREM



Binomial Theorem for Positive Integral Index

Statement of the Theorem

Let us define ‘a’ as the first term, ‘x’ as the
Integer, then

and ‘n’ as the exponent. When n is a positive

(@a+x)"=a"+"Ca"'x'+"C,a"x* + "C,a" X’ +........ +"C.a"" X" +........ + X"

for all values of a and Xx.

This formula is known as Binomial Theorem.
Notes:

n!
nCr —

ri(n—r)!
n'=n.(n-1).(n-2)......3.2.1
51=5.4.3.2.1=120

r



(a+x)"="C,a" + "C,a"'x' + "C,a"?x* + "C,a" X’ +........ +"Ca""x" +... +"C_x"

Properties:

= The first term a"and X" last term of the expansion (& + X)'.

= The total number of terms in the expansion of (2 + X)'is n + 1, i.e. one more than the exponent n.
= The sum of the exponents (indices) of ‘x’ and ‘a’ in any terms is equal to n.

* The exponent of ‘a’ decreases by 1 from ‘n’ to 0’.

= The exponent of ‘x’ increases by 1 from ‘0’ to ‘n’.

= 3Since "C, ="C_ =1 and "C,="C_,=n the binomial theorem can be written as:

(@a+x)"=a"+na""x + "C,a" ’x* + "C,a" x> +........ MG At X +nx" + X"



The coefficients "C,, "C;, "C,,....."C,, in the expansion follow a certain pattern known as Pascal’s
triangle. 53

The coefficient of the second term and the second from the last term is n.

The coefficients of the expansion are symmetric.

Since "Cy, "Cy, "Cyyurnnnne. ,"C, that occur as the coefficient of the respective terms in the expansion of (a + )’
are known as binomial coefficients in the expansion of (a + x).

Since "C, = "C,_, the binomial coefficient of the terms equidistant from the beginning and the end are

equal.



4
Example 1. Write down the expansion of the following binomial expression (X + 2y)

Solution: (x +2y)’

=x* + 4Cl.xg’.(Zy)1 + 4C2.x2.(2y)2 + 4C3-X.(ZY)3 +(2y)4

., Al

= X 3

. 41 , » 4l 3 4
+F3!'2X y+ﬁ.4x y +ﬂ.8xy +16y

| |
:x4+4'—3'.2x3y+4'3'2'
3! 2.1.21

= Xx* +8x°y +24x°y* +32xy° +16Yy"

|
AXPy® + 4:'%—?'.8xy3 +16y*

Notes:

n!
"C =
" rl(n-r)!

n'=n.(n-1).(n-2).......3.2.1
51=5.4.3.2.1=120




Example 2. Write down the expansion of the following binomial expression (3X + 7)7

Solution:
(3x+7)’
=(3x)"+7C.(3x)"(7) +7C,.(3x)°.(7)" + C,.(3%)" (7) + 7C,.(3%)".(7)" + "Ceu(3%)".(7) + 'C.(3%) .(7) +(7)’
77 7' 6,6 7I 5y 72 7| 4,4 3 7I 33 74
= x0T X7 %47 3T
TTaEy” T T am et Ty T T ey
e T gage g
51(7-5)! 6!(7-6)!
_gix 1 I e 7 IO gy gy 7654 3xt78 4 L0243 g5 7
6! 2.5! 4.32.3!

| |
Ziiiij.sx?f 76'§ﬁ7ﬁ+f

=2187x" +35,721x° +2,50,047 x> + 9,72, 405x"
+22,68,945x° +31,76,523x" + 24,70,629x + 8,23,543




APPLICATIONS OF THE BINOMIAL THEOREM

The main application of the IS to help us to expand a binomial expression to any given
power without direct multiplication more easily and conveniently. Other than that, the binomial theorem is
also used In:

(a) probability theory for probabilistic analyses;

(b) higher mathematics for solving problems in and many other areas;
(c) scientific research for solving impossible equations (e.g. Einstein equations);

(d) forecast services such as weather forecast, disaster forecast, etc;

(e) In architecture to giving and determining the areas of infrastructure; and

(f) giving to the candidate.



SOME PARTICULAR CASES

If n is a positive integer, then
n n n
(a+x)" =a" + Ca
In particular,

x4+ "CLa" X + "CLa" X+, e e b + X" (i)

1. Replacing ‘x’ by (—x) In (i), we get
(a-x)"=a"-"C.a""'x' +"C,a" *x* - "C,a"’x’ +........ +(=D""C.a" "X +........ +(=1)"x" (ii)
2. Adding (i) and (ii), we get

(@a+x)"+(@a-x)"=2[a"+"C,a" x>+ "C,a" X" +..ceceoeunun. ]
= 2[sum of terms at odd places]



3. Subtracting (ii) from (i), we get
(@a+x)"—(a—-x)"=2["C.a"'x" + "C,a" x> + "C.a" X’ +...co.... ]

= 2[sum of terms at even places]

4, Replacing a by 1 in (i), we get
1+Xx)" =1+ "C,x" + "C,x* + "C,x° +........ +"C X" +...... + X

r

5.  Replacing “a” by “1” and “x” by “(—x)” in (i), we get

1-x)" =1-"Cx" + "C,x* = "C,X* +........ +(=1)""C X" +........ +(-1)"x"



PROPERTIES OF THE BINOMIAL COEFFICIENTS

The binomial coefficients have two important properties:

(i) The sum of all the binomial coefficients is 2"

(i) The sum of all the odd binomial coefficients is equal to the sum of all the even binomial coefficients and
each in equal to 2"*.

Proof: (i) In the binomial expression, we have

n-2.,2
X

(a+x)"="C,a"+"Ca"x +"C,a +"C,a" %’ +........ +"C.a""x" +........ +"C x" (i)

where"C,, "C,, "C,, "C,,........ , "'C, are called binomial coefficients.
Putting a= x = 1 in equation no. (i), we get

'C,+"C,+"C, +"C, +..e +"'C =2"

Thus the sum of all the binomial coefficients is 2"



(i1) Putting a = 1 and x = —1 in equation no. (i), we get
0="C,-"C,+"C,-"C,+"C, - "C, +.......

or,"C,+"C, + "C, + e, ="C,+"C,+ "Cy+ i

Thus, the sum of all odd binomial coefficients = the sum of all even binomial coefficients.
Again, each of them _ L (sum of them)



General Term of (a + x)’

(a+x)" ="C,a"x’ +"Ca""x' + "C,a"?x* + "C,a" ’x’ +........ +"C.a""X +........

Let t, be the rth term of the binomial expansion (a + )" then we see that
tl :t0+1 s nC an -0 0
L=0,= nC a"'x'

L=t,= nC a"x*
Thus, generalizing this, we get ,

Notes: (a) General term of
(b) General term of (1 -

NN
X
[ ——
_.3
w
—t
-
+
H
>
O
>
—



Example 4. Find the general term in the expansion of(xf3 n

><N| =
;_/
-
N

3

Solution: General term, t ,="Ca""x".Here, N =12, a=Xx,
12-r (] '
t  =YC.(X*) .|=
+1 r ( ) (ij
— 12Cr.X36_3r. ]Z-r
X
— 12Cr.X36_5r 1 .
Example 5. Find the general term in the expansion of (x ——)
X
. =k
Solution: Here, N1 =8, a= X =
General term,
t = =
r+l
1
=(-1)"°C x*".—
X'

=(-1)"°C, x>



12
X 1
Example 6. Find 9th term of (E + ;j
Solution: General term t,, = ”Cra”‘rxr
X 1
Here, n=12, a=—, X==, r=8
2 X

(V28 108
w==te(5) (5]
_ 120 (Xj4 (1}8 B 121 (Xj4 (1)8
- 8| ~ N = — — | —
2 X 8141\ 2 X

_ 12x11x10x9 48 -4
4dx3x2
=27.495.x7*

495
16x*




Example 7. If the number of term in(1+ x)" be 11, find the 5th term and the value of n.

Solution: The of terms in the expression of (1+ X)" is (n+ 1).
Thus n+1=11

=>n=10
The 5" term in the expression of (L+ X)" is

s — nCran—rXr
n=10,r=4,a=1x=x
=1, 1OC (1)10 "X
10! 4
- X
41(10—4)!
_10.9.8.7.6! o

 4.3.2.1.6!
= 210x*




Finding Coefficient:

Example 9. Find the coefficient of x” in the expansion of (Xz +£jﬂ

Solution: Let (r+1)th term contain
The term will contain X' if

t,,="Ca"'x 22-3r=7
n=1la=x%x=2 =:9r =15
A X =r=5
Therefore (5+1) th = 6t term contain X’
_u 11— 1 : s
C (—) . The coefficient _ e
X
1 1
. 11Cr.X22_2r.7 = ﬁ
_ e 273 B 11.10.9.8.7.6!
. 5.4.3.2.1.6!

=462
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2
Example 10. In the expansion of (533 _?j find the coefficient of a™*.

Solution: Let (r+1)th term contain a ™ - The coefficient =5%1,(_2)” “C
Now,
_geon 131
t,,="Ca""'x 1013!
40 13.12.11.10!
n=13,a=5a3,X=(—§) T TETE!
= 36608000

= 13Cr '(5a3 )13_r '(_a_ijr

_ 3¢ .513—r.a39—3r.(_2)r

a‘2r

_ 513—r.(_2)r .13Cr.a39‘5r

The term will contain g=*! if 39-5r=-11
=> 5r =50
=>r=10
Therefore (10+1) th = 11" term contain g




Finding Independent Term

6
Example 12. Find the term independent of X In the expansion of (XZ _Zj

6
Solution: Let (r + 1)th term is independent of X in the expansion (xz —gj

of X
Now t, ="Ca""x' Clea_rly, the (r + 1)th term will be independent
of xif12—-3r=0
n=6,a:x2,x:—g or3r=12
orr=4
A N6-r 2 Therefore, (4 + 1)th = 5th term is independent
lyy = Cr'(x ) 17y of ‘x’ and 1ts value
BE o
=(—2)r.6Cr.X12_2r.i = L, = .4!2!
XI’
6.5.4!
5 (_2)r .6Cr.X12_3r = l6.m =240




15
Example 13. Find the term independent of X in (gx_ij

Jx

Solution: Let (r+1)th term be t,; independent of X, Therefore, (10 + 1)th = 11th term is independent of ‘X’
Now, t="Camx and its value
¥ r 10 15-10
1 o (_1) (2) PCy
n=15a=2X,x=—— 15!
Jx iy =
S 1Y 1015!
o= 15Cr'(2X) (_Tj _ 39 15.14.13.12.11.10!
X 10154321
—(-1).(2)"" e, xe — 96096

The (r + 1)th term will be independent of x if

152 _g
2

:>3—2r:15:>r:10




MIDDLE TERM

The middle term of any expansion depends upon the value of index ‘n’.
(i) If the value of index ‘n’ is even:
The total number of terms in the expansion of (a+x)"is (n+1) which is odd. So, there is only

. N+1 .
term and it |s((n +2)+ jth term, |.e.(%+ljth term.

Therefore, the required middle term
tr+1 — nCran—rXr




Example 15: Find the middle term in the expansion of (a+ x)8
Solution: Here, the value of index ‘n’ = 8, which Is even.

So, the expansion has one middle term and it is (§+1jth term, i.e. 5th term.
Therefore, the required middle term 2

= "Cor(a)2 ()2

(5*1) 2

tr+1 nCraI"I—I’XI’

t. =t,,=°C,a*x"
8 L
- 4!(8—4)!a X
_87654! ,

4.3.2.41

—=70a* x*



-
Example 16: Find the middle term in the expansion of (2 PX —

Solution: Here, the value of index = 12, which is even. So, the expansion has one middle term and it is term,

l.e. 7th term

tr+1 — nCran—r XI‘

G

6
=t = 12C6'(2 px)12_6 (_%j

X

120 o[ q)
~ 561 2P H

6

|
12111098761 00 oo, @
6.5.4.3.2.1.6! X
6 ~6
-59136> 3

X

9

X2

;

(E+1jth
2



(i) If the value of index ‘n’ is odd:
The total number of terms in the expansion of (a + x)” IS (n+1) which is even. So, there are two

n+1 n+1 n+3
middle term and they are (( 5 )jth term and (( ;r )+1jth i.e. (%)thTerm.

Therefore, the required first middle term
tr+1 — nCran—rXr

o) Ty = Coal(@) 2 (%)

t(n_wj :t(n_ﬂﬂJ - nCn+1'(a)T (X)T

2 2



Example 17: Find the middle term in the expansion of (a+ x)9

Solution: Here, the value of index ‘n’ =9, which

So, the expansion have two middle term and it is (wjthterm, i.e. 5! term and (wjth i.e. 61 term.
Therefore, the required first middle term 2 2

_ nC an ryr
9 9' 5 4
L=l = Cul 4!(9—4)!a "
|
_98.7.6.5! 25 x* —1862° x*
4.3.2.5!
Therefore, the required second middle term
o 9 4 5 91 4 5
t,=t,,="C,.a" X _5!(9_5)|
9.8.7.6.5! ,

= a’ x> =186a*.x’
4.3.2.5!
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Example 18: Find the middle term in the expansion of (X_lj

X
Solution: Here, the value of index ‘n’ = 13, which is odd.

So, the expansion have two middle term and it is (13+1jthterm, i.e. 7t term and (13+3jth i.e. 8 term.
Therefore, the required first middle term
tr+1 — nCran—l’Xl’
1Y 13! 1
t, =t ="C .xl“’.(—— = X',
Fomn x) 6(13-6)! x°
|
B 13.12.11.10.9.8.7! % —1716x
6.5.4.3.2.1.7!
Therefore, the required second middle term
1Y 13! 1
t. =t ,="C .x137.(——) = X°.
e X 7(13-7)1 X

- 13.12.11.10.9.8.7! N
6.5.4.3.2.1.7!

=-1716x""




n
13. If the fifth term of the expansion ( a2 + E] does not contain ‘a’, then n is equal to:

a
(2) 10 (b) 12 (©) 9 (d) 11.

Solution: t_, ="C a" "X’

n 23\"4( 1 ’
L=1,= C4(a ) (gj

2n-8 1
:nC4><a 8 X—4
a

2n-20
n
="C,xa ?

Now,
2n—-20

3
—=2n-20=0
—n=10

0




L __________________________________________________§ _____________________________________|
14. Find the value of ’C 4+ 7C,+7C, +....+ 'C,

(2) 128 (b) 127 (c) 126 (d) 129

Solution: 'C,+'C,+ 'Cy+...+ 'C,
=1+'C,+'C,+'C,+...+ 'C. -1
='C,+'C,+'C,+'C,+...+'C, -1
=2'-1=128-1=127

. 15
15. Find the value of 15c _15c 4 15¢__15C 4 (-1)” *Cys

(2) 10 (b) 12 () 0 (d) 11.

ion: 15
Solution: 15C1 _ 15C2 n 15C3 _ 15C4 ..... n (_1) 15(:15
= C +°C, +....+ (1) BCpy — (°C, + °Cy + oo +7°C,,)
_ o151 _ ol5-

=0



8
16. Find the coefficient of x in the expansion of (1_ 2%° +3x° )(1+ Ej
X

(a) 10 (b) 12 () 0 (d) 11.
Solution: 8

(1-2x° +3x5)(1+ 1)

X
1 1 1 1 1 1
:(1—2x3 +3x5)£1+ 8C1;+ SCZFJF 8C3F+ 8C4F+ 8C5F+ 8C6F+

«. Coefficient of X =-2x °C, +3x °C, and x has no other coefficient in the product.

» Required coefficient = -56 + 210 = 154

8C7



LOGARITHM



Definition of Logarithms

X
Consider the equation a” =N
where a>0, a=1

Then x is said to be the logarithm of N to the
base a.

writtenas X =10g ;N
read as x is logarithm of N to the base a

a is called the base
X is called the index



Erample 24 _16
4=1log,16




Special cases:

@ |a =1 then O=log,1

Logarithm of 1 to any non zero base is zero.

example :

log.1=0




@) a*=a then 1=log,a

Logarithm to any number to itself as base is 1
example :

log,4=1




Laws of Logarithm

Law1: log,(mxn)=(log, m)+(log,n)

aw2:  log, (]~ log, m)-(og,

Law3: log_ (m” ): n x (log ; m)



Change of Base

log,m = log, m x log_b



Corollary :

log,a x log_,b =1

log b m

=log ,m
log, a



Example 1
Find the logarithm of 2025 to the base 3+5.

2025 = 3* x 5°
= 3 x (v5)*
= (3V5)*
logs, /5 2025
— log:3\/5(3\/5)4
=4 logs /5 3V/5
=4



Example 2

The logarithm of a number to the base V2 is k.
What is its logarithm to the base 2V2.

log 2=k
= 1()g2\@;r X ]()g\@ 2\/5 =k

k

=  logy, s =

k
~ log5(v2)?

k






