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TOPIC - 01 

MATHEMATICAL LOGIC 
 

Logical connectives Simple and Compound 

Statements: 

 

i) Simple statements: A statement or proposition 

whose truth value does not depend on another 

statement is called a simple or atomic statement. 

 

ii) Compound statement: If a statement is combination 

of two or more simple statements, then it is said to be a 

compound statement. 

 

iii) Component statement: The simple statements are 

called component statement. 

 

iv) Logical variables: Statements are represented by 

the letters as p, q, r, s.... These letters are called logical 

variables.  

Ex. i) p= the sun sets in the East.  

     ii) q= Sum of the angles of a triangle is 1800.  

 

v) Logical connectives: The connectives joining two or 

more simple statements are called logical connectives. 

There are five connectives in mathematical logic. 

 

 

i) Simple statements: •µÖÖ statement “Öß truth value ‡ŸÖ¸ü 
ÛúÖêÞÖŸµÖÖÆüß statement “µÖÖ truth value ¾Ö¸ü depend (†¾Ö»ÖÓ²Öã®Ö) ̧ üÖÆüŸÖ 
®ÖÖÆüß ŸµÖÖ»ÖÖ simple statement ´ÆüÞÖŸÖÖŸÖ. 

ii) Compound statement- •Ö¸ü ‹ÜÖÖ¤êü statement Æêü ¤üÖê®Ö ØÛú¾ÖÖ 
†×¬ÖÛú simple statement ¯ÖÖÃÖã®Ö ŸÖµÖÖ¸ü ÆüÖêŸÖê, ŸµÖÖ»ÖÖ compound 
statement ´ÆüÞÖŸÖÖŸÖ.  
iii) Component statement (¯Öã̧ üÛú ×¾Ö¬ÖÖ®Ö)- Simple statement 
»ÖÖ Component statement ´ÆüÞÖŸÖÖŸÖ.  
iv) Logic variables - statement represent Ûú¸üÞµÖÖÃÖÖšüß •Öß 
letters ¾ÖÖ¯Ö¸ü»Öß •ÖÖŸÖÖŸÖ, ŸµÖÖÓ®ÖÖ logical variables ´ÆüÞÖŸÖÖŸÖ. ÜÖÖ»Öß»Ö 
examples ¯ÖÆüÖ.   
v) Logical connectives: •Öß connective words, logical 
statement join Ûú¸üÞµÖÖÃÖÖšüß ¾ÖÖ¯Ö¸ü»Öß •ÖÖŸÖÖŸÖ, ŸµÖÖÃÖ logical 
connective ´ÆüÞÖŸÖÖŸÖ. ×¾Ö×¾Ö¬Ö connectives, ŸµÖÖÓ“Öß ®ÖÖ¾Öê †Ö×ÞÖ 
symbols ÜÖÖ»Öß»Ö table ´Ö¬µÖê ×¤ü»Öß †ÖÆêüŸÖ, ŸµÖÖ“Öê †¾Ö»ÖÖêÛú®Ö Ûú¸üÖ. 
 

Truth Table: 

 

A table showing the truth values, of the compound 

statements is called a truth table. 

It has a number of columns and rows. 

Note: for n statements, there are (2)n rows. 

 

Some connectives: 

 

1) Conjunction: Any two statements can be connected 

by the word "and" to form a compound statement is 

called the conjunction of the original statements. 

In other words if p, q are two statements then ‘p and q’ is 

called as conjunction. It is denoted by ′p ∧ q′ and it is 

read as ‘p conjunction q’ or ‘p and q’. The conjunction p ∧

q is said to be true if and only if both p and q are true. 

 

Truth table for conjunction: (p˄q)  

 

p q p˄q 

T T T 

T F F 

F T F 

F F F 

 

2) Disjunction (or Alternation):  

Any two statements can be connected by the word "or" 

to form a compound statement is called the disjunction 

of the original statements.  

Sr. 

No. 

Connectives Term used in 

Compound 

statement 

Symbol 

1 Not negation ~ 

2 And conjunction ˄ 

3 Or disjunction ˅ 

4 If…then implication/ 

conditional 

→ 

5 If and only if Double implication/ 

Bi-conditional 

↔ 
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In other words if p, q are two statements then ‘p or q’ is 

called as disjunction. It is denoted by ′p ∨ q and it is read 

as ‘p or q’ or ‘p disjunction q’. 

The disjunction p ∨ q is false if and only if both p and q 

are false. 

 

Truth table for Disjunction: (p ∨ q) 

 

p q p ∨ q 

T T T 

T F T 

F T T 

F F F 

 

3) Implication or conditional statement:  

Any two statements can be connected by the word "If 

….then…" to form a compound statement is called 

implication.  

In other words if p, q are two statements then ‘if p then 

q’ is called as conditional. It is denoted by p → q or p ⟹

q and it is read as ‘p implies q’ or ‘if p then q’. 

 

The conditional statement p→q is False only if p is true 

and q is false. Otherse it is true. Here p is called 

hypothesis or antecedent and q is called conclusion or 

consequence. 

  

Truth table for Implication: (p→q) 

 

 

 

 

 

 

 

4) Double implication or Bi-conditional: 

Any two statement can be connected by the word “if and 

only if” to form a compound statement is called 

biconditional. 

In other words if p, q are two statements then ‘p if and 

only if q’ is called as biconditional. It is denoted by ′p ↔

q′or p ⟺ q. It is read as ‘p biconditional q’ or ‘p if and 

only if q’. 

Biconditional statement p ↔ q is true if p and q have 

same truth values. Otherwise it is False. 

Truth table for Double implication: (p ↔ q)  

 

 

 

 

 

5) Negation: If p is a statement then the "not p" is called 

negation of statement p and it is denoted by "~p".  

Note: Negation of negation of a statement is the 

statement itself. That is,   ̴  (  ̴ p) = p 

 

Truth table for Negation:  (  ̴ p)  

p ̴ p 

T F 

F T 

 

Truth table:  
•µÖÖ table ´Ö¬µÖê ×¤ü»Öê»µÖÖ compound statement “µÖÖ Truth value 
¾µÖŒŸÖ ÆüÖêŸÖÖŸÖ, ŸµÖÖÃÖ truth table ´ÆüÞÖŸÖÖŸÖ.  
1) Conjunction:  

•Ö¸ü ×¤ü»Öê»Öê ¤üÖê®Ö statement join Ûú¸üÞµÖÖÃÖÖšüß and ÆüÖ word ¾ÖÖ¯Ö¸ü»ÖÖ 
†ÃÖê»Ö ŸÖ¸ü ŸµÖÖ logical connectives »ÖÖ conjunction ´ÆüÞÖŸÖÖŸÖ. 
Conjunction ÃÖÖšüß (∧) ÆüÖ symbol ¾ÖÖ¯Ö¸üŸÖÖŸÖ 
•Ö¸ü p and q Æêü ¤üÖê®Æüß T †ÃÖê»Ö ŸÖ¸ü p ⋀ q “Öß Truthvalue T †ÃÖŸÖê 
otherwise F †ÃÖŸÖê. 
2) Disjunction (or Alternation):  

•Ö¸ü ×¤ü»Öê»Öß ¤üÖê®Ö statements connect Ûú¸üÞµÖÖÃÖÖšüß or Æêü connective 
¾ÖÖ¯Ö¸ü»Öê †ÃÖê»Ö ŸÖ¸ü, ŸµÖÖ statement »ÖÖ disjunction ´ÆüÞÖŸÖÖŸÖ. 
•Ö¸ü p and q µÖÖü ¤üÖê®Æüß statement “Öß value •Ö¸ü F †ÃÖê»Ö ŸÖ¸ü p ⋁ 

q “Öß Truth value F †ÃÖŸÖê otherwise T †ÃÖŸÖê. 
3) Implication or conditional statement:  

•Ö¸ü ×¤ü»Öê»Öß ¤üÖê®Ö statement join Ûú¸üÞµÖÖÃÖÖšüß If -------- then “ÖÖ 
ˆ¯ÖµÖÖêÝÖ Ûêú»ÖÖ †ÃÖê»Ö ŸÖ¸ü ŸµÖÖ compound statement »ÖÖ implication 
ØÛú¾ÖÖ conditional statement ´ÆüÞÖŸÖÖŸÖ. 
•Ö¸ü p µÖÖ statement “Öß value T †Ö×ÞÖ q µÖÖ statement “Öß value 
F †ÃÖê»Ö ŸÖ¸ü p→q “Öß truth value F †ÃÖŸÖê otherwise T †ÃÖŸÖê. 
4) Double implication or Bi-conditional: 

•Ö¸ü ×¤ü»Öê»Öß ¤üÖê®Ö statements connect Ûú¸üÞµÖÖÃÖÖšüß If and only if 
Æêü connective word ¾ÖÖ¯Ö¸ü»Öê †ÃÖŸÖß»Ö, ŸÖ¸ü ŸµÖÖ statement »ÖÖ 
Double implication ØÛú¾ÖÖ bi-conditional ´ÆüÞÖŸÖÖŸÖ. 
 

p q p→q 
T T T 
T F F 
F T T 
F F T 

 

p q p↔q 
T T T 
T F F 
F T F 
F F T 
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TOPIC - 04 

PAIR OF STRAIGHT LINES 
 
Introduction: 

 
Important Results and formulae:  

1)   Distance formula:  
i) The distance of the point P(x, y) from the origin O(0,0) 

is given by l(OP)  = √x2 + y2 

ii) The distance between the points A (x1, y1) and 

B(x2, y2) is given by  

l(AB)  = √(x2 − x1)
2(y2 − y1)

2  

 

2) Section formula: (×¾Ö³ÖÖ•Ö®ÖÖ“Öê ÃÖã¡Ö) 
i) If the point P(x, y) divides the line segment AB 

internally in the ratio m : n where  

A(x1, y1) and B(x2, y2) then  x= 
mx2+nx1

m+n
, y =  

my2+ny1

m+n
 

ii) If the point P(x, y) divides the line segment AB 

externally in the ratio m : n where  

A(x1, y1) and B(x2, y2) then   x= 
mx2−nx1

m−n
, y =  

my2−ny1

m−n
 

 

iii) Mid-point formula: (´Ö¬µÖ Ø²Ö¤ãü“Öê ÃÖã¡Ö) 
 

If P(x, y) is the midpoint, of segment AB then  

 

x=
x1+x2

2
, y =

y1+y2

2
 

Where A(x1, y1) and B(x2, y2)  

 

iv) Centroid formula: (´Ö¬µÖÝÖÖ ÃÖÓ¯ÖÖŸÖ Ø²Ö¤ãü“Öê ÃÖã¡Ö) 
 

If G(x, y) is centroid of ∆ABC, where B(x2, y2) and C 

(x3, y3) then  

x=
x1+x2+x3

3
, y= 

y1+y2+y3

3
 

 

Distance formula (†ÓŸÖ¸üÖ“Öê ÃÖã¡Ö): 
 i)Ûëú¦üØ²Ö¤ãü¯ÖÖÃÖã®Ö p(x,y) “Öê †ÓŸÖ¸ü ÛúÖœüÞµÖÖ“Öê ÃÖã¡Ö. l(OP)  =

√x2 + y2  Æêü †ÖÆêü. 
ii)A(x1, y1) and (x2, y2) µÖÖ ¤üÖê®Ö point ´Ö¬Öß»Ö †ÓŸÖ¸ü ÛúÖœüÞµÖÖ“Öê 
ÃÖæ¡Ö  

l(AB) = √(x2 − x1)
2(y2 − y1)

2 Æêü †ÖÆêü. 

Section formula: (×¾Ö³ÖÖ•Ö®ÖÖ“Öê ÃÖã¡Ö):  
i) •Ö¸ü point P(x, y) ÆüÖ line segment AB »ÖÖ internally 
(†ÖÓŸÖ¸ü³ÖÖÝÖÖŸÖ) m:n µÖÖ ratio ´Ö¬µÖê ×¾Ö³ÖÖÝÖŸÖ †ÃÖê»Ö ŸÖ¸ü,  
A(x1, y1)and B(x2, y2) then  

 x= 
mx2+nx1

m+n
, y= 

my2+ny1

m+n
 Æêü ×´ÖôûŸÖê. 

 ii) •Ö¸ü point P(x, y) ÆüÖ line segment AB »ÖÖ externally 
(²ÖÖÊü³ÖÖÝÖÖŸÖ) m:n µÖÖ ratio ´Ö¬µÖê ×¾Ö³ÖÖÝÖŸÖ †ÃÖê»Ö ŸÖ¸ü, 
A(x1, y1)and B(x2, y2) thenx= 

mx2− nx1

m−n
, y= 

my2−ny1

m−n
  Æêü 

×´ÖôûŸÖê. 
Mid-point formula: (´Ö¬µÖ Ø²Ö¤ãü“Öê ÃÖã¡Ö): •Ö¸ü point P(x, y) ÆüÖ 
line segment AB “ÖÖ ´Ö¬µÖØ²Ö¤ãü †ÃÖê»Ö, ŸÖ¸ü  

x= 
x1+x2

2
, y= 

y1+y2

2
 

Centroid formula: (´Ö¬µÖÝÖÖ ÃÖÓ¯ÖÖŸÖ Ø²Ö¤ãü“Öê ÃÖã¡Ö): 
•Ö¸ü point G(x, y) ÆüÖ traingle ABC “ÖÖ Centriod (´Ö¬µÖÝÖÖ ÃÖÓ¯ÖÖŸÖ) 
†ÃÖê»Ö ŸÖ¸ü, 

x= 
x1+x2+x3

3
, y= 

y1+y2+y3

3
 

 

3) i) Any point on x-axis is (± a, 0).  

    ii) Any point on y-axis is (0, ± b).  

 

4) i) The inclination of a line is the smallest positive 

angle made by the line, with the positive direction of the 

x-axis.  

a) The inclination of the x-axis or a line parallel to the x- 

axis is 0°.  

b)  The inclination of the y-axis or a line parallel to the    

y-axis is 90°.  

c) The inclination of the line bisecting the angles of the  

first and the third quadrant is 45°.  

d) The inclination of the line bisecting the angles of the  

second and the fourth quadrants is 135°. 

 

•Ö¸ü ×¤ü»Öê»µÖÖ line “Öê inclination (“Öœ ü/ Ûú»Ö) ÆüÖ line ¿Öß smallest 
positive angle, positive direction ®Öê Ûú¸üŸÖ †ÃÖê»Ö ŸÖ¸ü  
a) X-axis “Öê inclination ØÛú¾ÖÖ x-axis »ÖÖ parallel †ÃÖÞÖÖ·µÖÖ line 
“Öê inclination 0° †ÃÖŸÖê. 
b) Point a) ¯ÖÏ´ÖÖÞÖê“Ö y-axis “Öê inclination 0°  †ÃÖŸÖê. 
c) First & third quadrant ´Ö¬Öß»Ö ÛúÖê®ÖÖ“Öê (Angle) ¤ãü³ÖÖ•ÖÛú 
Ûú¸üÞÖÖ·µÖÖ line “Öê inclination 45°  †ÃÖŸÖê. 
d) Second & fourth quadrant ´Ö¬Öã®Ö angle »ÖÖ bisect (¤ãü³ÖÖ•ÖÛú) 
Ûú¹ý®Ö •ÖÖÞÖÖ·µÖÖ line “Öê inclination 135° †ÃÖŸÖê.üü  
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Solved Examples 

 

Ex.11) What is the distance from the point (2,3,4) to 

i) the XY plane?      ii) the X-axis?   

iii) origin                  iv) point (−𝟐, 𝟕, 𝟑)  

 

Solution: 

a) The distance from (2,3,4) to the XY plane is |z| = 4 

units. 

b) The distance from (2,3,4) to X-axis is √y2 + z2 =

√32 + 42 = √25 = 5 units. 

c) The distance from (x,y,z)≡(2,3,4) to origin (0,0,0) is 

√x2 + y2 + z2 = √22 + 32 + 42 = √4 + 9 + 16 = √29 

units. 

d) The distance from (2,3,4) to (-2,7,3) is 

√(2 + 2)2 + (3 − 7)2 + (4 − 3)2 = √16 + 16 + 1 =

√33 units. 

 

Ex.12) Prove that the line segment joining the 

midpoints of two sides of a triangle is parallel to and 

half of the third side. 

 

Solution: Let the triangle be ABC. If M and N are the 

midpoints of AB and AC respectively, then  AM⃗⃗⃗⃗⃗⃗ =
1

2
AB⃗⃗⃗⃗  ⃗ and AN⃗⃗⃗⃗  ⃗ =

1

2
AC⃗⃗⃗⃗  ⃗.  Thus by triangle law  

 

 

 

 

 

 

 

 

AN⃗⃗⃗⃗  ⃗ =  AM⃗⃗⃗⃗⃗⃗ + MN⃗⃗⃗⃗ ⃗⃗           ∴ MN⃗⃗⃗⃗ ⃗⃗ = AN⃗⃗⃗⃗  ⃗ − AM⃗⃗⃗⃗⃗⃗ =
AC⃗⃗⃗⃗  ⃗−AB⃗⃗⃗⃗⃗⃗ 

2
=

BC⃗⃗⃗⃗  ⃗

2
 

Thus, MN⃗⃗⃗⃗ ⃗⃗  is parallel to and half as long as BC⃗⃗⃗⃗  ⃗. 

 

Ex.13) In quadrilateral ABCD, M and N are the mid-

points of the diagonals AC and BD respectively. 

Prove that 𝐀𝐁 + 𝐀𝐃 + 𝐂𝐁 + 𝐂𝐃 = 𝟒𝐌𝐍 

 

Solution: 

 

 

 

 

 

 

 

 

 

 

 AB = AM + MN + NB               … (1) 

AD = AM + MN + ND                                 … (2) 

CB = CM + MN + NB                                   …. (3) 

CD = CM + MN + ND                                    …. (4) 

Add (1),(2),(3),(4) to get 

AB + AD + CB + CD = 2AM + 2CM + 4MN + 2NB +

2ND  

= 2(AM + CM) + 4MN + 2(NB + ND)   

= 2(AM − AM) + 4MN + 2(NB − NB)  

                                      (∴  MC = AM and DN = NB)  

= 2 × (0) + 4MN + 2(0)            = 4MN   

 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê ¾Ö¸üß»Ö ex. ´Ö¬µÖê †Ö¯Ö»µÖÖ»ÖÖ quadrilateral ABCD 
×¤ü»Öê»ÖÖ †ÖÆêü. ŸµÖÖ®ÖãÃÖÖ¸ü point M, N, Æêü diagonal AC ¾Ö BD “Öêü 
mid point †ÃÖ»Öê»Öß Dia ÛúÖœãü®Ö ‘ÖêÞÖê ŸÖ¸üß µÖÖ ÃÖ¾ÖÔ ´ÖÖ×ÆüŸÖß¾Ö¹ý®Ö  
vector “µÖÖ basic properties “ÖÖ use Ûú¹ý®Ö ¾Ö¸üß»Ö example prove 
Ûú¸üÖ¾Öê. 
 

Ex.14) Express −𝐢̂ − 𝟑𝐣̂ + 𝟒𝐤̂ as the linear 

combination of the vector 𝟐𝐢̂ + 𝐣̂ − 𝟒𝐤̂, 𝟐𝐢̂ − 𝐣̂ + 𝟑𝐤̂ and 

𝟑𝐢̂ + 𝐣̂ − 𝟐𝐤̂. 

 

Solution: 

Let r = −î − 3ĵ + 4k̂   a = 2î + ĵ − 4k̂ , b = î − ĵ +

3k̂  c = 3î + ĵ − 2k̂   

Consider r = xa + yb + zc 

−î − 3ĵ + 4k̂ = x(2î + ĵ − 4k̂)î + (2î − ĵ + 3k̂) + z(3î +

ĵ − 2k̂)  

−î − 3ĵ + 4k̂ = (2x + 2y + 3z)î + (x − y + z)ĵ + (−4x +

3y − 2z)k̂  

By equality of vectors, we get −1 = 2x + 2y + 3z,−3 =

x − y + z, 4 = −4x + 3y − 2z,  

Using Cramer’s rule we get, x = 2, y = 2, z = 3. 

Therefore r = 2a + 2b − 3c 
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Solved Examples 

 

Ex. 1: Find the graphical solution of the system of 

inequations. 

𝟐𝐱 + 𝐲 ≤ 𝟏𝟎, 𝟐𝐱 − 𝐲 ≤ 𝟐, 𝐱 ≥ 𝟎, 𝐲 ≥ 𝟎  

 

Solutions: To find the solution of the system of given 

inequations - 

Draw 

lines  

x y Line passes 

through(x, y) 

sign Region 

L12x

+ y

= 10 

0 10 (0,10) ≤ origin 

side L1 5 0 (5,0) 

L2 2x

− y = 2 

0 -2 (0,-2) ≤ Origin 

side L2 1 0 (1,0) 

 

The common shaded region OABCO is the graphical 

solution. This graphical solution is known as feasible 

solution. 

 

 

 

 

 

 

 

 

 

 

 

 

 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê ¾Ö¸üß»Ö example ´Ö¬µÖê †Ö¯Ö»µÖÖ»ÖÖ ¤üÖê®Ö line “Öê 
equation ×¤ü»Öê †ÖÆêüŸÖ ŸµÖÖÃÖÖšüß  x †Ö×ÞÖ y intersect Ûúºþ®Ö A ¾Ö B 
†ÃÖê ¤üÖê®Ö point ÛúÖœæü®Ö ‘ÖêÞÖê ¾Ö ŸµÖÖ¯ÖÖÃÖæ®Ö line draw Ûú¸üÞÖê †ÃÖê ¤üÖê®Æüß 
equation ÃÖÖšüß Ûú¸üÞÖê ¾Ö ŸµÖÖ®ÖãÃÖÖ¸ü origin test Ûúºþ®Ö ŸµÖÖÓ“ÖÖ common 
region find Ûú¸üÞÖê ¾Ö ŸÖÖê shaded Ûú¸üÞÖê. ŸµÖÖ»ÖÖ †Ö¯ÖÞÖ graphical 
solution †ÃÖê ´ÆüÞÖŸÖÖê †Ö×ÞÖ µÖÖ“Ö graphical solution »ÖÖ feasible 
solution †ÃÖê ´ÆüÞÖŸÖÖê 
 

Remark: The restrictions x ≥ 0, y ≥ 0, are called non- 

negativity constraints. 

 

Ex.2: Find the feasible solution of the system of 

inequations 𝟑𝐱 + 𝟒𝐲 ≥ 𝟏𝟐, 𝟐𝐱 + 𝟓𝐲 ≥ 𝟏𝟎, 𝐱 ≥ 𝟎, 𝐲 ≥ 𝟎. 

 

To draw 

(Inequation

s)  

Draw 

line 

x y Line 

passes 

throug

h (x, y) 

Sig

n 

Regio

n 

3x + 4y

≥ 12 

L13x +

4y =

12   

0 3 (0,3) ≥ Non- 

origin 

side of 

Line 

L1 

4 0 (4,0) 

2x + 5y ≥

10  

L22x

+ 5y

= 10 

0 2 (0,2) ≥ Non- 

origin 

side of 

Line 

L2 

5 0 (5,0) 

 

Solution: Common shaded region is the feasible 

solution. 

 

 

 

 

 

 

 

 

 

 

¾Ö¸üß»Ö example ¯ÖÏ´ÖÖÞÖê solve Ûú¸üÖ¾Öê. 
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Miscellaneous Exercise - 4 

 

I) Choose the correct option from the given 

alternatives: 

 

1) ∫
𝐝𝐱

𝐱(𝐱𝟑−𝟏)

𝟑

𝟐
= 

A) 
1

3
log (

208

189
)    B) 

1

3
log (

189

208
)   C) log (

208

189
)     D) log (

189

208
) 

 

2) ∫
𝐬𝐢𝐧𝟐 𝐱·𝐝𝐱

(𝟏+𝐜𝐨𝐬𝐱)𝟐

𝛑

𝟐
 

𝟎
= 

A) 
4−π

2
                B) 

π−4

2
                C) 4 −

π

2
             D) 

4+π

2
 

 

3) ∫
𝐞𝐱√𝐞𝐱−𝟏

𝐞𝐱+𝟑
𝐝𝐱 =

𝐥𝐨𝐠𝟓

𝟎
 

A) 3 + 2π          B) 4 − π             C) 2 + π            D) 4 + π 

 

4) ∫ 𝐬𝐢𝐧𝟔 𝐱 𝐜𝐨𝐬𝟐 𝐱 𝐝𝐱
𝛑

𝟐
𝟎

= 

A) 
7π

256
                B) 

3π

256
                   C) 

5π

256
                 D) 

−5π

256
 

 

5) If ∫
𝐝𝐱

√𝟏+𝐱−√𝐱

𝟏

𝟎
=

𝐤

𝟑
 , then k is equal to 

A) √2(2√2 − 2)             B) 
√2

3
(2 − 2√2) 

C) 
2√2−2

3
                             D) 4√2 

 

6) ∫
𝟏

𝐱𝟐 𝐞
𝟏

𝐱
𝟐

𝟏
𝐝𝐱 = 

A) √e + 1       B) √e − 1      C) √e(√e − 1)    D) 
√e−1

e
 

 

7) If ∫ [
𝟏

𝐥𝐨𝐠𝐱
−

𝟏

(𝐥𝐨𝐠𝐱)𝟐
]

𝐞

𝟐
𝐝𝐱 = 𝐚 +

𝐛

𝐥𝐨𝐠𝟐
 , then  

A) a = e, b = −2                          B) a = e, b = 2 

C) a = −e, b = 2                         D) a = −e, b = −2 

 

8) Let 𝐈𝟏 = ∫
𝐝𝐱

𝐥𝐨𝐠𝐱

𝐞𝟐

𝐞
𝐚𝐧𝐝 𝐈𝟐 = ∫

𝐞𝐱

𝐱

𝟐

𝟏
𝐝𝐱, then 

A) I1 =
1

3
I2                              B) I1 + I2 = 0 

C) I1 = 2I2                              D) I1 = I2 

 

9) ∫
√𝐱

√𝐱+√𝟗−𝐱

𝟗

𝟎
𝐝𝐱 = 

A) 9                  B) 
9

2
                    C) 0                   D) 1 

 

10) The value of ∫ 𝐥𝐨𝐠(
𝟐+𝐬𝐢𝐧𝛉

𝟐−𝐬𝐢𝐧𝛉
)𝐝𝛉

𝛑

𝟒
−𝛑

𝟒

 is 

A) 0                 B) 1                    C) 2                   D) π 

 

Answers to MCQ’s 

 

1 A 3 B 5 D 7 A 9 B 
2 A 4 C 6 C 8 D 10 A 

II) Evaluate the following: 

 

1) ∫
𝐜𝐨𝐬 𝐱

𝟑·𝐜𝐨𝐬 𝐱+𝐬𝐢𝐧𝐱

𝛑

𝟐
𝟎

𝐝𝐱 

 

Solution: Let I = ∫
cosx

3cosx+sinx

π

2
0

dx 

Let cos x = A(3 cos x + sin x) + B
d

dx
(3 cos x + sin x) 

∴ cos x = A(3 cos x + sin x) + B(−3sin x + cos x)  

∴ cos x = (3A + B) cos x + (A − 3B) sin x  

Comparing the coefficients of cos x  and sin x, we get  

3A + B = 1,A − 3B = 0  

By solving these equations, we get 

A =
3

10
 and B =

1

10
  

∴ cos x =
3

10
(3 cos x + sin x) +

1

10
(−3 sin x + cos x)  

∴ I = ∫
3

10
(3 cosx+sinx)+

1

10
(−3sinx+cosx)

3cosx+sinx

π

2
0

dx  

=
3

10
∫ 1

π

2
0

dx +
1

10
∫

−3sinx+cosx

3 cosx+sinx

π

2
0

dx  

=
3

10
[x]0

π/2
+

1

10
[log|3 cos x + sin x|0

π/2
  

                                        …[∵  ∫
f′(x)

f(x)
dx = log|f(x)| + c] 

=
3

10
(
π

2
− 0) +

1

10
[log |3 cos (

π

2
) + sin (

π

2
)|  

                                                                   − log|3 cos 0 + sin0| 

] 

=
3π

20
+

1

10
[log(3 × 0 + 1) − log(3 × 1 + 0)]  

=
3π

20
+

1

10
(log 1 − log 3)  

=
3π

20
+

1

10
(0 − log 3)  

∴     I =
3π

20
−

1

10
log 3  

 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê ¾Ö¸üß»Ö example ´Ö¬µÖê ¯ÖÏ£Ö´ÖŸÖ: N »ÖÖ A(D) 

+ B
d

dx
 (D) µÖÖ form ´Ö¬µÖê ×»ÖÆæü®Ö co-efficient compare Ûúºþ®Ö 

A ¾Ö B µÖÖÓ“µÖÖ Value ÛúÖœüÞÖê. ¾Ö ˆ¤üÖ. ¤üÖÜÖ¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê 
simplification Ûúºþ®Ö integration formula “ÖÖ ¾ÖÖ¯Ö¸ü Ûúºþ®Ö ¾Ö 
limit put Ûúºþ®Ö integration solve Ûú¸üÖ¾Öê. 
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Solved Examples: 

 

Ex. 1) Find the area of the region bounded by the 

curves 𝐲𝟐 = 𝟗𝐱 𝐚𝐧𝐝 𝐱𝟐 = 𝟗𝐲. 

 

Solution: The equations of the curves are  

                                     y2 = 9x ……..  (I)     

                        and     x2 = 9y ………(II)  

 

 

 

 

 

 

 

 

 

 

 

Squaring equation (II)      

x4 = 81y2            x4 = 81 (9x) ….by (1) 

x4 = 729 x        ∴ x(x3 − 93) = 0 

i.e. x(x3 − 93) = 0 

⟹ x = 0        or    x = 9 

From equation (II), y = 0 or y = 9 

∴ The points of intersection of the curves are (0 ,0), (9,9). 

∴ Required area   A   =  ∫ √9x 
9

0
dx − ∫

x2

9
 dx

9

0
  

                                        = [3 ·
2

3
·  x

3

2 ]
0

9

− [
1

9
·
x3

3
]
0

9 

   

                                        = 2 · 9
3

2 − 27 

                               A      =    54 − 27                  

                                       = 27 sq. units  

Now, we will see how to find the area bounded by the 

curve y = f (x), X − axis and lines x = a, x =

b if f(x) is negative i. e. f(x) ≤ 0 in [a, b] 

 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê, µÖÖ example  ´Ö¬µÖê ¯ÖÏ£Ö´ÖŸÖ: ×¤ü»Öê»µÖÖ curve “µÖÖ 
equation ¯ÖÖÃÖæ®Ö ˆ¤üÖ. ¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê diagram ÛúÖœæü®Ö ‘ÖêÞÖê ®ÖÓŸÖ¸ü 
ˆ¤üÖ. ¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê ŸµÖÖ“Öê simplification Ûúºþ®Ö  x ¾Ö y “µÖÖ value 
ÛúÖœæü®Ö ‘ÖêÞÖê ¾Ö 

 A = |∫ f(x)dx
x=b

x=a
− ∫ g(x)dx

x=b

x=a
|    µÖÖ formula “ÖÖ ¾ÖÖ¯Ö¸ü 

Ûúºþ®Ö required area ÛúÖœüÞÖê. 
 

Ex.2) Find the area bounded by the curve 𝐲 =

𝐱𝟐, 𝐗 −axis and lines 𝐱 = 𝟏 𝐚𝐧𝐝 𝐱 = 𝟒. 

 

Solution: Let A be the area bounded by the curve y =

−x2 , X − axis and 1 ≤ x ≤ 4.  

 

 

 

 

 

 

 

 

 

 

 

 

The required area A     

 =   ∫ y dx
4

1
      

=  ∫ −x2 dx
4

1
               

= [−
x3

3
]
1

4

 

=  −
64

3
+

1

3
                  

 A = -21, 

But we consider the area to be positive. 

∴ A = |−21| sq. units =21 square units. 

Thus, if f(x) ≤ 0 or f (x) ≥ 0 in [a, b] then the area 

enclosed between y = f (x), X − axis and x = a, x =

b is |∫ f(x) · dx
b

a
|.  

 

µÖÖ example ´Ö¬µÖê y = −x2  µÖÖ curve ÃÖÖšüß ˆ¤üÖ. ¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê 
diagram ÛúÖœüÞÖê A ÆüÖ x-axis »ÖÖ  x = 1 †Ö×ÞÖ x = 4  µÖÖ line ´Ö¬µÖê 
bound Ûú¸üÞÖÖ·µÖÖ y = −f (x)  µÖÖ curve “ÖÖ area †ÖÆêü. ŸÖ¸ü A      =   

∫ y dx
4

1
   “ÖÖ ¾ÖÖ¯Ö¸ü Ûúºþ®Ö ˆ¤üÖ. ¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê area ÛúÖœüÞÖê •Ö¸ü 

†Ö¯ÖÞÖ area ÆüÖ positive consider Ûêú»ÖÖ ŸÖ¸ü y = f (x), X − axis 

†Ö×ÞÖ x = a, x = b   

†ÃÖÞÖÖ·µÖÖ curve “ÖÖ area ÆüÖ  |∫ f(x) · dx
b

a
| ÆüÖ †ÖÆêü. 
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If the area A is divided into two parts A1 and A2 such that  

A1 is the part of a ≤ x ≤ t where f(x)  ≤ 0 and  

A2 is the part of a ≤ x ≤ t where f(x)  ≥ 0  

then in A1 the required area is below the X-axis and 

in A2, the required area is above the X-axis. 

 Now the total area A = A1 + A2  

= |∫ f(x)dx
t

a
| + |∫ f(x)dx

b

t
|  

 

Diagram ´Ö¬µÖê ¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê •Ö¸ü Area ¤üÖê®Ö part ´Ö¬µÖê divide 
ÆüÖêŸÖ †ÃÖê»Ö ŸÖ¸ü A1  ÆüÖ part a ≤ x ≤ t •µÖÖŸÖ f(x)  ≤ 0  †ÃÖ †ÃÖê»Ö 
A2  ÆüÖ  part a ≤ x ≤ t •µÖÖŸÖ f(x)  ≥ 0  †ÃÖ †ÃÖê»Ö  A1  ÆüÖ area 
X − axis “µÖÖ ÜÖÖ»Öß ŸÖ¸ü A2 ÆüÖ area X − axis “µÖÖ ¾Ö¸ü lie Ûú¸êü»Ö. 
ŸÖ¸ü total area  

ÆüÖ A = A1 + A2          = |∫ f(x)dx
t

a
| + |∫ f(x)dx

b

t
|    †ÃÖÖ †ÃÖê»Ö. 

 

Ex. 3: Find the area enclosed between the X-axis and 

the curve y= sin x for values of 𝐱 between 0 to 𝟐𝛑.  

Solution: The area enclosed between the curve and the 

X-axis consists of equal area lying alternatively above 

and below X-axis which are respectively positive and 

negative. 

 

 

 

 

 

 

 

 

 

 

 

 

 

1) Area A1 = area lying above the X-axis  

                      = ∫ sin x dx
π

0
           =  [− cos x]0

π  

                      = −[cosπ − cos0] = −(−1,−1)  

               A1  =   2 

2) Area A2 = area lying below the X-axis = ∫ sin x dx
2π

π
=

[− cos x] π
2π = [− cos 2π − cosπ]  

                         =  −[−1 − (−1)] 

                  A2  = -2 

∴  Total area = A1 + |A2| = 2 + |(−2)| = 4 sq. units. 

 

X − axis †Ö×ÞÖ curve ´Ö¬µÖê enclosed ÆüÖêÞÖÖ¸üÖ area ÆüÖ X − axis 

“µÖÖ ÜÖÖ»Öß †Ö×ÞÖ ¾Ö¸ü equal part ´Ö¬µÖê divide ÆüÖêŸÖÖê •ÖÖê Ûúß †®ÖãÛÎú´Öê 
positive †Ö×ÞÖ negative †ÃÖÖ †ÖÆêü, A1  ÆüÖ X − axis “µÖÖ above 
lie Ûú¸üÞÖÖ¸üÖ Area ŸÖ¸ü ü A2 ÆüÖ area X − axis “µÖÖ below lie Ûú¸üÞÖÖ¸üÖ 

Area ŸÖ¸ü A1  =  ∫ sin x dx
π

0
 ¾Ö A2 =∫ sin x dx

2π

π
 †¿ÖÖ ¯Ö¤Ëü¬ÖŸÖß®Öê 

ˆ¤üÖ. ¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê simplify Ûúºþ®Ö A = A1 + |A2| Total area 

ÛúÖœüÞÖê. 
 
Ex.4): Using integration, find the area of the region 

bounded by the line 𝟐𝐲 + 𝐱 = 𝟖 , X-axis and the lines 

𝐱 = 𝟐 𝐚𝐧𝐝𝐱 = 𝟒. 

 

Solution: The required region is bounded by the lines 

2y + x = 8, and x = 2, x = 4 and X- axis. 

∴ y =
1

2
 (8 − x) and the limits are x = 2, x = 4. 
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TOPIC - 07 

PROBABILITY DISTRIBUTIONS 
 

Basic Terminology 

 

1) Random experiment (trial): 

Any action in which all the possible results are known in 

advance, but none of them can be predicted is called a 

random experiment. 

 

2) Sample space: 

The set of all possible outcomes of a random experiment 

is called the sample space of that experiment and is 

denoted by S. 

Every element of the sample space is called the sample 

point. The number of sample points in a sample space S 

are denoted by n(S). 

 

3) Event: 

An event is a subset of the sample space and is usually 

denoted by capital letters A, B, C, etc. 

 

4) Equally likely outcomes: 

The outcomes of a random experiment are called equally 

likely, if all of them have equal preference. In the 

experiment of tossing an unbiased coin, the outcomes 

'Head' and 'Tail' are equally likely. 

 

5) Complement of an event: 

The set of all outcomes in a sample space excluding those 

of an event is called the complement of an event. It is 

denoted by A′, B′, C′, etc. 

 

 

 

 

 

 

 

Using a Venn Diagram we represent the Sample Space 

(S), an Event (A), the Complement of an Event (A') etc., 

as shown above. 

 

 

 

Some commonly used events and their notations are 

given below: 

 

Event Notation 

Not A A̅ or A′ or Ac 

at least one of A, B occurs A ∪ B 

both A and B occur A ∩ B 

A occurs but not B A ∩ B′ 

B occurs but not A A′ ∩ B 

neither A nor B occur A′ ∩ B′ 

at least one of A, B, C A ∪ B ∪ C 

Exactly one of A and B (A ∩ B̅) ∪ (A̅ ∩ B) 

All three of A, B, C A ∩ B ∩ C 

Exactly two of A, B and C (A ∩ B ∩ C̅) ∪ 

(A ∩ B̅ ∩ C) ∪ 

(A̅̅ ̅ ∩ B ∩ C) 

 

×¾ÖªÖ£µÖÖÔ®Öß ¾Ö¸ü ×¤ü»Öê»µÖÖ ÃÖ¾ÖÔ event †Ö×ÞÖ Notation “ÖÖ †³µÖÖÃÖ 
¾µÖ¾Ö×Ã£ÖŸÖ Ûú¸üÖ¾ÖÖ. 
 

6) Exhaustive events: 

Two events A and B defined on a sample space S are said 

to be exhaustive if A ∪ B = S. 

 

7) Mutually Exclusive events: 

Two events A and B defined on a sample space S are 

called mutually exclusive events if they can not occur 

simultaneously, i.e.,A∩ B = ϕ . In such a case A and B are 

disjoint sets. 

 

Note: If two events A and B defined on a sample space S 

are mutually exclusive and exhaustive, then they are 

called complementary events. 

That is, if A ∪ B = S and A ∩ B = ϕ then A and B are 

called complementary events. 

 

8) Tossing a coin/coins: 

If one coin is tossed n times or n coins are tossed 

together, then n(S) = 2n 

 

9) Throwing a die/dice: 

If one die is thrown n times or n dice are thrown 

together, then n(S) = 6n 
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10) Playing cards: 

 

A full pack of playing cards, also called the deck, consists 

of 52 cards. 

It does not contain any joker. 

Amongst these 52 cards, there are 4 different suits, each 

containing 13 cards. 

Of these four suits, 2 are red and 2 are black. 

The two red suits are the hearts  and the diamonds (♦). 

The two black suits are the spades (♠) and the clubs (♣). 

In each suit, each of the thirteen cards is assigned a 

definite number, from 1 to 13, called its denomination. 

In each suit, there are 3 picture (face) cards, viz. a jack, a 

queen and a king. 

The card with denomination 1 is called an ace. 

 

1) Random experiment (trial): 

ÛúÖêÞÖŸÖßÆüß ÛéúŸÖß •µÖÖ´Ö¬µÖê ÃÖ¾ÖÔ ÃÖÓ³ÖÖ¾µÖ ¯Ö×¸üÞÖÖ´Ö †ÝÖÖê¤ü¸ü“Ö ´ÖÖ×ÆüŸÖß 
†ÃÖŸÖÖŸÖ. ¯ÖÞÖ ŸµÖÖ¯ÖîÛúß †Ö¯ÖÞÖ ÛúÖÆüßÆüß ÃÖÖÓÝÖæ ¿ÖÛúŸÖ ®ÖÖÆüß †¿ÖÖ ÛéúŸÖß»ÖÖ 
†Ö¯ÖÞÖ random experiment †ÃÖê ´ÆüÞÖŸÖÖê. 

2) Sample space: 

Random Experiment ´Ö¬Öß»Ö ÃÖ¾ÖÔ ÃÖÓ³ÖÖ¾µÖ ¯Ö×¸üÞÖÖ´ÖÖ“µÖÖ (All 
possible out comes) set (ÃÖÓ“Ö) »ÖÖ †Ö¯ÖÞÖ sample space †ÃÖê 
´ÆüÞÖŸÖÖê. ŸÖÖê s ®Öê ¤ü¿ÖÔ×¾Ö»ÖÖ •ÖÖŸÖÖê. Sample space ´Ö¬Öß»Ö ¯ÖÏŸµÖêÛú 
element »ÖÖ sample point ´ÆüÞÖ™ü»Öê •ÖÖŸÖê. ¾Ö ŸÖê n(s) ®Öê ¤ü¿ÖÔ×¾Ö»ÖÖ 
•ÖÖŸÖê. 

3) Event: 

Sample space “µÖÖ subset »ÖÖ event †ÃÖê ´ÆüÞÖ™ü»Öê •ÖÖŸÖê †Ö×ÞÖ ŸÖê 
capital letter A, B, C, etc ®Öê ¤ü¿ÖÔ×¾Ö»ÖÖ •ÖÖŸÖê. 

4) Equally likely outcomes: 

‹ÜÖÖª random experiment ´Ö¬µÖê ÃÖ¾ÖÔ ÃÖÓ³ÖÖ¾µÖ ¯Ö×¸üÞÖÖ´Ö Æêü •Ö¸ü 
†Ö¯Ö»µÖÖ»ÖÖ equal preference ́ Ö¬µÖê ×´ÖôûŸÖ †ÃÖê»Ö ŸÖ¸ü ŸµÖÖ»ÖÖ equally 
likely out comes †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 

5) Complement of an event: 

Sample space ´Ö¬Öß»Ö †ÃÖê element •Öê event ´Ö¬µÖê ®ÖÖÆüßŸÖ ŸµÖÖ»ÖÖ 
†Ö¯ÖÞÖ  ŸµÖÖ set “ÖÖ compliment †ÃÖê ́ ÆüÞÖŸÖÖê •ÖÖê A′, B′, C′ element 
†ÃÖÖ ¤ü¿ÖÔ×¾Ö»ÖÖ •ÖÖŸÖÖê. 
6) Exhaustive events: 

•Ö¸ Aü ¾Ö B µÖÖ ¤üÖê®Ö set “Öê union Ûêú»Öê †ÃÖŸÖÖ †Ö¯Ö»µÖÖ»ÖÖ sample 
spaces •Ö¸ü ×´ÖôûŸÖ †ÃÖê»Ö ŸÖ¸ü ŸµÖÖ»ÖÖ †Ö¯ÖÞÖ exhaustive events 
´ÆüÞÖŸÖÖê. 

7) Mutually Exclusive events: 

•Ö¸ü A ¾Ö B µÖÖ ¤üÖê®Ö set “Öê intersection Ûêú»Öê †ÃÖŸÖÖ †Ö¯Ö»µÖÖ»ÖÖ 
ÛúÖêÞÖŸÖÖÆüß element ×´ÖôûŸÖ ®ÖÃÖê»Ö ´ÆüÞÖ•Öê“Ö ϕ ×´ÖôûŸÖ †ÃÖê»Ö ŸÖ¸ü ŸµÖÖ»ÖÖ 
†Ö¯ÖÞÖ mutually exclusive event †ÃÖê ´ÆüÞÖŸÖÖê †¿ÖÖ cases ´Ö¬µÖê 
A ¾Ö B Æêü disjoint set †ÃÖŸÖÖŸÖ. 
Note: 

•Ö¸ ¤üÖê®Ö event A ¾Ö B Æêü ¤üÖê®Æüß mutually exclusive ¾Ö exhaustive 
†ÃÖŸÖß»Ö ŸÖ¸ü ŸµÖÖ event »ÖÖ †Ö¯ÖÞÖ complementary event †ÃÖê 
´ÆüÞÖŸÖÖê. 

8) Tossing a coin/coins: 

•Ö¸ü ‹Ûú coin n time tossed Ûêú»ÖÖ ØÛú¾ÖÖ n coins tossed Ûêú»Öê ŸÖ¸ü 
ŸµÖÖ“Öß ÃÖÓ³ÖÖ¾µÖŸÖÖ n(s)=2n Æüß †ÖÆêü. 
9) Throwing a die/dice: 

•Ö¸ü ‹Ûú die n time thrown Ûêú»ÖÖ ØÛú¾ÖÖ n die ‹Ûú¡Ö thrown Ûêú»Öê 
ŸÖ¸ü ŸµÖÖ“Öß ÃÖÓ³ÖÖ¾µÖŸÖÖ n(s) = 6n Æüß †ÖÆêü. 

10) Playing cards: 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê †Ö¯ÖÞÖ ÃÖ¾ÖÖÔ®Öß ¯ÖŸŸÖê ¯ÖÖ×Æü»Öê †ÃÖŸÖß»Ö ŸµÖÖ»ÖÖ“Ö †Ö¯ÖÞÖ 
pack of playing card ´ÆüÞÖ•Öê“Ö deck ´ÆüÞÖŸÖÖê •Öê Ûúß 52 cards ®Öê 
²Ö®ÖŸÖê. •Ö¸ü ŸµÖÖŸÖ jocker ®ÖÃÖê»Ö ŸÖ¸ü ‹ÛæúÞÖ 52 card ´Ö¬µÖê “ÖÖ¸ü parts 
¯Ö›üŸÖÖŸÖ ŸµÖÖ ¯ÖÏŸµÖêÛú ´Ö¬µÖê 13 cards †ÃÖŸÖÖŸÖ. ‹ÛæúÞÖ 4 part ´Ö¬Öß»Ö 2 
part Æêü red †Ö×ÞÖ 2 part Æêü Black †ÃÖŸÖÖŸÖ. ŸµÖÖ ¤üÖê®Ö red part ´Ö¬µÖê 
‹Ûú heart (²Ö¤üÖ´Ö), ‹Ûú diamond (“ÖÖîÛú™ü) †ÃÖŸÖÖê ŸÖ¸ü ¤üÖê®Ö Black 
part ´Ö¬µÖê ‹Ûú spade (‹Ã¯ÖßÛú) †Ö×ÞÖ ‹Ûú clubs (×Ûú»Ö¾Ö¸ü) †ÃÖŸÖÖê. 

¯ÖÏŸµÖêÛú part ´Ö¬Öß»Ö 13 card Æêü 1 ŸÖê 13 µÖ number defined Ûêú»Öê 
†ÖÆêüŸÖ ŸµÖÖÓ®ÖÖ denomination †ÃÖê ´ÆüÞÖ™ü»Öê •ÖÖŸÖê. ¯ÖÏŸµÖêÛú part ´Ö¬µÖê 
13 card, ŸµÖÖ´Ö¬µÖê ŸÖß®Ö face †ÃÖ»Öê»Öê ¯ÖŸŸÖê †ÃÖŸÖÖŸÖ  ŸµÖÖÓ®ÖÖ Jack, 
queen †Ö×ÞÖ king ´ÆüÞÖŸÖÖŸÖ. card •µÖÖ“Ö denomination one †ÖÆêü 
ŸµÖÖ»ÖÖ ace †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
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Exercise 7.1 

 

1) Let X represents the difference between number 

of heads and number of tails obtained when a coin is 

tossed 6 times. What are possible values of X? 

 

Solution: X represent the difference between number of 

heads and number of tails. 

Sample space of the experiment is. 

S = {(0 heads, 6 tails). (1 head, 5 tails).

      (2 heads, 4 tails). (3 heads, 3  tails).

 
      (4 heads, 2 tails).
    (6 heads, 0 tails). } 

(5 heads, 1 tail).
 

   

The value of X corresponding to these outcomes are as 

follow: 

X(0 heads, 6 tails) = 0 − 6 = −6   

X(1 heads, 5 tails) = 1 − 5 = −4  

X(2 heads, 4 tails) = 2 − 4 = −2  

X(3 heads, 3 tails) = 3 − 3 = 0  

X(4 heads, 2 tails) = 4 − 2 = 2  

X(5 heads, 1 tails) = 5 − 1 = 4   

X(6 heads, 0 tails) = 6 − 0 = 6  

∴ Possible values of X are {−6,−4,−2, 0, 2, 4, 6}   

 

µÖÖ example ´Ö¬µÖê x ÆüÖ number of heads †Ö×ÞÖ tails ´Ö¬Öß»Ö 
difference represent Ûú¸üŸÖÖêµÖ †Ö×ÞÖ ŸµÖÖÃÖÖšüß ÃÖã¸ü¾ÖÖŸÖß»ÖÖ †Ö¯ÖÞÖ 
sample space ×»ÖÆæü®Ö ‘ÖêŸÖ»ÖÖ. •ÖÃÖê Ûúß 0 heads †ÃÖŸÖß»Ö ŸÖ¸ü 
†Ö¯Ö»µÖÖ»ÖÖ 6 tails ×´Öôêû»Ö. †¿ÖÖ ¯ÖÏÛúÖ ȩ̂ü †Ö¯ÖÞÖ sample space 
×»Ö×Æü»ÖÖ †Ö×ÞÖ ¯ÖÏŸµÖêÛú sample point ÃÖÖšüß ˆ¤üÖÆü¸üÞÖÖŸÖ 
¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê simplification Ûúºþ®Ö possible value of x ÛúÖœæü®Ö 
‘ÖêŸÖ»µÖÖ. 
 

2) State which of the following are not the 

probability mass function of a random variable. Give 

reasons for your answer. 

 

i)  

i) X 0 1 2 

P(X) 0·4 0·4 0·2 

 

ii)  

X 0 1 2 3 4 

P(X) 0·1 0·5 0·2 −0·1 0·2 

 

iii)  

X 0 1 2 

P(X) 0·1 0·6 0·3 

iv)  

Z 3 2 1 0 −1 

P(Z) 0·3 0·2 0·4 0 0·05 

 

v)  

Y −1 0 1 

P(Y) 0·6 0·1 0·2 

 

vi)  

X 0 −1 −2 

P(X) 0·3 0·4 0·3 

 

Solution: i) Here, pi > 0, ∀i = 1, 2, 3 

Now consider, 

∑ pi = 0.4 + 0.4 + 0.2 = 13
i=1    

∴ Given distribution is p.m.f. 

ii) Here, P(X = 3) = −0.1 < 0 

∴ Given distribution is not p.m.f. 

iii) Here, pi > 0, ∀ i = 1, 2, 3 

Now consider, 

∑ pi = 0.1 + 0.6 + 0.3 = 13
i=1    

∴ Given distribution is p.m.f. 

iv)  Here, pi ≥ 0, ∀ i = 1, 2,… .5 

Now consider, 

∑ pi = 0.3 + 0.2 + 0.4 + 0 + 0.05 = 0.95 ≠ 15
i=1    

∴ Given distribution is not p.m.f. 

v) Here, pi > 0,∀ i = 1, 2,3 

Now consider, 

∑ pi = 0.6 + 0.1 + 0.2 = 0.9 ≠ 13
i=1    

∴ Given distribution is not p.m.f. 

vi) Here, pi > 0, ∀ i = 1, 2,3 

Now consider, 

∑ pi = 0.3 + 0.4 + 0.3 = 13
i=1    

∴ Given distribution is p.m.f. 

 

¾Ö¸üß»Ö ÃÖ¾ÖÔ example ́ Ö¬µÖê ÃÖ´Ö•ÖÖ pi “Öß value Æüß 0 ̄ ÖêõÖÖ ́ ÖÖêšüß †ÃÖê»Ö 
ŸÖ¸ü ×¤ü»Öê»Öê distribution Æêü p.m.f. †ÖÆêü †ÃÖê †Ö¯ÖÞÖ ´ÆüÞÖŸÖÖê. 
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Multiple Choice Questions: 

1) A. p. m. f. of r.v.X is given below: 

X = x 2 4 6 
P(X = x)  1

8
 

3

8
 

1

2
 

Then E(X) =  

(A) 5.25          (B) 4.25            (C) 4.75            (D)5.75  

 

2) A r.v.X has the following probability distribution  

X −1  −2   1   2  
P(X)  1

3
 

1

6
   

1

6
   

1

3
  

 

Then E(X) =  

A) 
3

2
                   B)

1

2
                    C) 

2

3
                 D) 

1

6
  

 

3) Number of stars in the sky is an example of 

A) continuous r. v.                

B) discrete r. v. 

C) both continuous and discrete r. v. 

D) neither continuous nor discrete. 

 

4) The total probability of all the exhaustive events 

is 

A) 0                    B) 1                    C) −1           D) ±1 

5) Atmospheric pressure at a certain place in 
𝐍

𝐌𝟐 is  

A) continuous r. v. 

B) discrete r. v. 

C) both continuous and discrete r. v. 

D) neither continuous nor discrete. 

 

6) 𝐈𝐟 𝐏(𝐱) =
𝐤𝐱

𝟑
 , 𝐱 = 𝟏, 𝟐, 𝟑 is p.m.f. of X, then 𝐤 = 

A) 
1

3
                   B) 

1

4
                   C) 

1

5
                  D) 

1

2
  

 

7) A die is thrown at random, what is the expectation 

of the number on it? 

A) 3.5               B) 3.6             C) 4.5               D) 4.6      

 

8) If a pair of dice is thrown and X denotes the sum 

of the numbers on them. Find the expectation of X. 

A) 5                B) 0                 C) 1                  D) 7 

 

9) For the given probability distribution, find E(X) 

X 1 2 3 

P(X = x) 1

4
 

1

8
 

5

8
 

 

A) 
11

8
           B) 

17

8
            C) 

19

8
             D) 

21

8
 

  

10) In a game, a person is paid Rs.5 if he gets all 

heads or all tails when three coins are tossed and he 

will pay Rs.3 if either one or two heads show. What 

can he expect on an average per game? 

A) gain of ₹ 2                         B) gain of ₹ 1 

C) loss of ₹ 1                          D) No loss no gain 

 

11) A random variable X has the following 

probability distribution values of X, 

 

X: 0 1 2 3 4 5 6 7 
P(X): 0 k 2k 3k k2 2k2 2k2 7k2 + k 

 

Find value of P(X ≥ 6). 

A) 
13

100
               B) 

17

100
          C) 

21

100
               D) 

19

100
  

 

12) The probability distribution of a discrete 

random variable X is given below: 

 

X 2 3 4 5 
P(X) 5

k
 

7

k
 

9

k
 

11

k
 

Then k = 

A) 8                 B) 32              C) 16               D) 48 

 

13) Let X be a random variable. The probability 

distribution of X is given below: 

 

X 30 10 −10 
P(X) 1

5
 

3

10
 

1

2
 

 

Then E(X) = 

A) 6               B) −5               C) 4              D) −3 

 

14) Let X be a discrete random variable assuming 

values 𝐱𝟏, 𝐱𝟐, 𝐱𝟑 … . , 𝐱𝐧 with respective probabilities 

𝐩𝟏, 𝐩𝟐, 𝐩𝟑 … . 𝐩𝐧.  Then variance of X is given by 

A) E(x2)                                 B) E(x2) + E(X) 

C) E(X2) − √E(X)                D) E (X2) − [E(X)]2  
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II) Solve the following 

 

1) Find the principal solutions of the following 

equations: 

i) 𝐬𝐢𝐧𝟐𝛉 = −
𝟏

𝟐
           ii) 𝐭𝐚𝐧𝟑𝛉 = −𝟏       iii) 𝐜𝐨𝐭𝛉 = 𝟎 

 

Solution: i) 𝐬𝐢𝐧𝟐𝛉 =
−𝟏

𝟐
 

sin2θ = −sin
π

6
  

sin2θ = sin (π +
π

6
)                   …[∵ sin(π + θ) = −sin θ] 

sin2θ = sin
7π

6
  

Since sin θ = sin α  implies θ = nπ + (−1)n α, n ϵ Z 

∴   2θ = nπ + (−1)n
7π

6
        ∴   θ =

nπ

2
+ (−1)n

7π

12
  

 

Values of n Values of θ 

0 7π

12
 

1 −π

12
 

2 19π

12
 

3 11π

12
 

4 31π

12
 

5 23π

12
 

 

Since 0 ≤ θ < 2π, the required principal solutions are 

θ =
7π

12
,
11π

12
,
19π

12
,
23π

12
. 

 

 ii) 𝐭𝐚𝐧𝟑𝛉 = −𝟏 

 Sol: Home work 

 

iii) 𝐜𝐨𝐭 𝛉 = 𝟎 

∴ cot θ = cot (
π

2
)  and cot θ = cot (π +

π

2
) = cot (

3π

2
)   

such that 0 <
π

2
< 2π and 0 <

3π

2
< 2π  

∴ The required principal solutions are θ =
π

2
 and θ =

3π

2
 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê ¾Ö¸üß»Ö ÃÖ¾ÖÔ example Æêü Ex 3.1 ´Ö¬µÖê ÃÖÖê›ü¾Ö»Öê»µÖÖ 
example “ÖÖ †³µÖÖÃÖ Ûúºþ®Ö ÃÖÖê›ü¾ÖÞÖê. 
 

2) Find the principal solutions of the following 

equations: 

i) 𝐬𝐢𝐧𝟐𝛉 = −
𝟏

√𝟐
          ii) 𝐭𝐚𝐧𝟓𝛉 = −𝟏      iii) 𝐜𝐨𝐭 𝟐𝛉 = 𝟎 

 

Solution: i) 𝐬𝐢𝐧𝟐𝛉 = −
𝟏

√𝟐
 

sin2θ = −sin
π

4
 ,           sin2θ = sin

5π

4
  

Since sin θ = sin α  inplies θ = nπ + (−1)n α 

∴   2θ = nπ + (−1)n
5π

4
          ∴   θ =

nπ

2
+ (−1)n

5π

8
  

 

Values of n Values of θ 

0 5π

8
 

1 −π

8
 

2 13π

8
 

3 7π

8
 

4 21π

8
 

5 15π

8
 

 

Since 0 ≤ θ < 2π, the required principal solutions are 

θ =
5π

8
,
13π

8
,
7π

8
,
15π

8
. 

 

ii) 𝐭𝐚𝐧𝟓𝛉 = −𝟏  

tan 5θ = − tan
π

4
= tan (

3π

4
)           

Since tan θ = tanα  implies θ = nπ + α 

∴   5θ = nπ +
3π

4
              ∴   θ =

nπ

5
+

3π

20
  

Values of 

n 

Values of 

θ 

0 3π

20
 

1 7π

20
 

2 11π

20
 

3 15π

20
 

4 19π

20
 

5 23π

20
 

6 27π

20
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Distance between skew lines: 

 

Theorem: 

The distance between lines r̅ = a̅1 + λ1b̅1        and   

 

r̅ = a̅2 + λ2b̅2  is |
(a̅2−a̅1).b̅1 × b̅2

|b̅1 × b̅2|
| 

Proof: 

Let L1 and L₂ be the    lines    whose    equations are   r̅ =

a̅1 + λ1b̅1  , r̅ = a̅2 + λ2b̅2  respectively. Let PQ be the 

segment which is perpendicular to both L1 and L2 .  

To find the length of segment PQ. 

 Lines  L1 and L2 pass through points A(a̅1) and B(a̅2) 

respectively. 

Lines L1 and L2 are parallel to b̅1 and b̅2respectively. 

As PQ is perpendicular to both L1 and L2 , it is parallel to 

b̅1  ×  b̅2 

 

 

 

 

 

 

 

 

 

 

 

 

The unit vector along PQ =̅̅ ̅̅ ̅̅ ̅ unit vector along b̅1  ×  b̅2 =

n̂ ( say)  

PQ = The projection of AB̅̅ ̅̅  on PQ̅̅̅̅   = AB̅̅ ̅̅ . n̂  

PQ = |
(a̅2−a̅1).( b̅1 × b̅2)

|b̅1 × b̅2|
| 

The shortest distance between lines 

 r̅ = a̅1 + λ1b̅1 and r̅ = a̅2 + λ2b̅2  1is  

|
(a̅2−a̅1).( b̅1 × b̅2)

|b̅1 × b̅2|
|  

 

r̅ = a̅1 + λ1b̅1 †Ö×ÞÖ r̅ = a̅2 + λ2b̅2  µÖÖ line ´Ö¬Öß»Ö distance 

Æêü  |
(a̅2−a̅1).b̅1 × b̅2

|b̅1 × b̅2|
| Æêü †ÖÆêü. 

 

Remark: 

Two lines intersect each other if and only if the shortest 

distance between them is zero. 

Lines r̅ = a̅1 + λ1b̅1        and r̅ = a̅2 + λ2b̅2  intersect 

each other if and only if (a̅2 − a̅1). ( b̅1  ×  b̅2) = 0 

 

Lines 
x−x1

a1
=

y−y1

b1
= 

z−z1

c1
 and 

x−x2

a2
=

y−y2

b2
= 

z−z2

c2
 

intersect each other if and only if  

 

|

x2 − x1 y
2
− y

1
z2 − z1

a1 b1 c1

a2 b2 c2

| = 0  

 

¤üÖê®Ö line ‹Ûú´ÖêÛúÖÓ®ÖÖ intersect Ûêú¾ÆüÖ Ûú¸üŸÖß»Ö •Öê¾ÆüÖ ŸµÖÖ´Ö¬Öß»Ö 
shortest distance Æêü zero †ÃÖê»Ö †Ö×ÞÖ Æêü vice versa prove ÆüÖêŸÖê. 
 

Distance between parallel lines: 

 

Theorem 6.7 

The distance between parallel lines r̅ = a̅1 + λ b̅         

and r̅ = a̅2 + λ b̅  is |(a̅
2
− a̅1) × b̂| 

 

 

Proof: 

 

 

 

 

 

 

 

 

Let lines represented by  r̅ = a̅1 + λ b̅1        and r̅ = a̅2 +

λ b̅   be l1 and l2  

Lines L1 and L2 pass through A(a̅1) and B(a̅2) 

respectively. 

Let BM be perpendicular to L1 . To find BM  

∆AMB is a right angle triangle. LE m∠BAM=θ  

sinθ =  
BM

AB
  

∴ BM=AB sin θ=AB ∙1     sin θ = AB ∙ |b̂|∙ sin θ |AB̅̅ ̅̅ ×  b̂| =

|(a̅2 − a̅1) × b̂| 

∴ The distance between parallel lines. 

 r̅ = a̅1 + λ b̅ and r̅ = a̅2 + λ1b̅       is given by 

 d = BM = |(a̅2 − a̅1) × b̂| 
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A linear equation in two variables ax + by + c = 0, 

where a. b, c ϵ R  a and b are not zero simultaneously 

represents a straight line. A straight line makes disjoint 

parts of the plane. The points lying on the straight line 

and two half planes on either side, which are 

represented by ax + by + c < 0 and ax + by + c > 0. We 

will now study the two half planes made by a line. 

The sets of points {(x, y)|ax + by + c < 0} and 

{(x, y)|ax + by + c ≥ 0} are two open half planes. The 

sets of points {(x, y)|ax + by + c ≤ 0} and  {(x, y)|ax +

by + c ≥ 0} are half, planes with common points. The 

sets (x, y)|ax + by + c ≤ 0} and (x, y)|ax + by + c ≥ 0} 

have the common boundary {(x, y)|ax + by + c = 0}. 

 

7.1 Linear inequation in two variables: 

 

A linear inequation in two variables x, y a mathematical 

expression of the form ax + by < c or ax + by > c, 

where a ≠ 0, b ≠ 0 simultaneously and a, b ∈ R. 

 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê, ax + by < c or ax + by > c †¿ÖÖ form ´Ö¬µÖê 
†ÃÖÞÖÖ·µÖÖ mathematical expression »ÖÖ †Ö¯ÖÞÖ linear equation 
in two varible †ÃÖ ´ÆüÞÖŸÖÖê. x, y Æêü ¤üÖê®Ö variable †ÖÆêüŸÖ †Ö×ÞÖ a, 
b Æêü ¤üÖê®Æüß non-zero real number †ÖÆêüŸÖ. 
 

Convex set: A set of points in a plane is said to be a 

convex set if line segment joining any two points of the 

set entirely lies within the set. 

 

Plane ´Ö¬µÖê set of point †ÃÖæ®Ö ŸµÖÖŸÖß»Ö ¤üÖê®Ö points ¯ÖÖÃÖæ®Ö line 
segment ÛúÖœü»Öß †ÃÖŸÖÖ ŸÖß ¯ÖãÞÖÔ¯ÖÞÖê set ´Ö¬µÖê lies ÆüÖêŸÖê. 
 

The following sets are convex sets: 

 

 

 

 

 

 

 

 

The following sets are not convex sets. 

 

 

 

 

 

 

 

 

 

 

Note:  

 i) The convex sets may be bounded. Following are 

bounded convex sets. 

 

 

 

 

 

 

ii) Convex sets may be unbounded. 

 

 

 

 

 

 

 

 

 

 

 

Convex set Æêü may be bounded (²Ö¤Ëü¬Ö) (´ÖµÖÖÔ×¤üŸÖ) †ÃÖŸÖÖŸÖ. †¿ÖÖ 
set »ÖÖ †Ö¯ÖÞÖ convex set †ÃÖê ´ÆüÞÖŸÖÖê. 
Convex set Æêü may be unbounded (†´ÖµÖÖÔ×¤üŸÖ) †ÃÖŸÖÖŸÖ. 
 

Note:  

i) Graphical representation of x ≤ h and x ≥ h  on the 

Cartesian co-ordinate system. 

 Draw the linex = h in XOY  plane. 

 The solution set in the set of points lying on Left side or 

Right side of the line x = h 
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ii) Graphical representation of y ≤ k and y ≥ k on the 

Cartesian co-ordinate system. 

Draw the line y = k in XOY plane. 

The solution set is the set of points lying below or above 

the line y = k. 

 

 

 

 

 

 

 

 

iii) Graphical representation of ax +  by ≤ 0 and ax +

by ≥ 0 on the Cartesian co-ordinate system. 

The line ax + by = 0 passes through the origin, see the 

following graphs.  

 

 

 

 

 

 

 

 

 

 

 

 

iv) To find the solutions of ar + by ≤ c and ax +  by ≥

c graphically, 

Draw the line ax + by = c in XOY system. It divides the 

plane into two parts, each part is called half plane:  

 

 

 

 

 

 

 

 

 

 

 

 

The half plane H1 containing origin is called origin side 

of the line and the other half plane H2  is non-origin side 

of the line ax + by = c. 

For convenience, consider O (0, 0) as test point. If O (0, 

0) satisfies the give inequation ax +  by ≤ c,then the 

required region is on origin side. Hence shade the region 

the H1 otherwise shade the other half planes. H2. 

The shaded portion represents the solution set of the 

given in equation. 

Note that the points {(x,y) | ax+by=c } form the common 

boundary of the two half planes.  

 

 1) x ≤ h †Ö×ÞÖ x ≥ h µÖÖ cartesian co-ordinate system “Öê 
graphical representation - XOY plane ´Ö¬µÖê x = h µÖÖ line “µÖÖ 
›üÖ¾µÖÖ ²ÖÖ•Öæ»ÖÖ †Ö¯Ö»µÖÖ»ÖÖ solution ×´Öôêû»Ö ÛúÖ¸üÞÖ x ÆüÖ h ‹¾ÖœüÖ †Ö×ÞÖ 
h ¯ÖêõÖÖ »ÖÆüÖ®Ö †ÖÆêü.  
- x ≥ h ÃÖÖšüß x = h µÖÖ line “µÖÖ ˆ•Ö¾µÖÖ ²ÖÖ•Öæ»ÖÖ †Ö¯Ö»µÖÖ»ÖÖ 
solution ×´Öôû»Öê ÛúÖ¸üÞÖ x ÆüÖ h ‹¾ÖœüÖ †Ö×ÞÖ h ¯ÖêõÖÖ ´ÖÖêšüÖ †ÖÆêü. 
ii) y≤ k †Ö×ÞÖ y≥ k µÖÖ cartesian co-ordinate system “Öê 
graphical representation  
- XOY plane ´Ö¬µÖê y=k Æüß line ÛúÖœæü®Ö ‘ÖêÞÖê. 
- y ≤ k ÃÖÖšüß y= k µÖÖ line “µÖÖ ÜÖÖ»Ö“µÖÖ ²ÖÖ•Öæ»ÖÖ †Ö¯Ö»µÖÖ»ÖÖ 
solution ×´Öôû»Öê ÛúÖ¸üÞÖ y ÆüÖ k ‹¾ÖœüÖ †Ö×ÞÖ k ¯ÖêõÖÖ »ÖÆüÖ®Ö †ÖÆêü. 
- y ≥ k ÃÖÖšüß y= k µÖÖ line “µÖÖ ¾Ö¸ü“µÖÖ ²ÖÖ•Öæ»ÖÖ †Ö¯Ö»µÖÖ»ÖÖ 
solution ×´Öôû»Öê ÛúÖ¸üÞÖ y ÆüÖ k ‹¾ÖœüÖ †Ö×ÞÖ k ¯ÖêõÖÖ ´ÖÖêšüÖ †ÖÆêü. 
iii) ax + by ≤ 0 †Ö×ÞÖ ax + by ≥ 0 µÖÖ cartesion co-ordinate 
system “Öê graphical representationax + by = 0 Æüß line ÛúÖœü»Öß  
†ÃÖŸÖÖ ŸÖß origin ´Ö¬Öæ®Ö •ÖÖŸÖê. 
iv) Solution of ax + by ≤ c †Ö×ÞÖ ax + by ≥ c graphically  
XOY µÖÖ system ́ Ö¬µÖê ̄ ÖÏ£Ö´ÖŸÖ: ax + by = c Æüß line ‘ÖêŸÖ»Öß Æüß line 
plane »ÖÖ ¤üÖê®Ö part ´Ö¬µÖê divide Ûú¸üŸÖê. ¯ÖÏüŸµÖêÛú part »ÖÖ †Ö¯ÖÞÖ half 
plane †ÃÖê ´ÆüÞÖŸÖÖê. 
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5.1 Area under the Curve 

 

Area under a Curve: 

i) The area ′A′ bounded by the curve y = f(x), 

X −axis and bounded between the lines x = a and x = b 

(see the figure below) is given by 

A = Area of the region PRSQ 

∴ A = ∫ y
b

a
dx = ∫ f(x)dx

x=b

x=a
 

 

 

 

 

 

 

 

 

 

 

 

 

 

ii) The area ′A′ bounded by the curve x = g(y) Y −axis 

and bounded between the lines y =  c and y = d (see the 

figure below) is given by 

A = Area of the region PRSQ 

∴ A = ∫ x
d

c
dy = ∫ g(y)

y=d

y=c
dy 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Area between two curves: 

 

The area of the shaded region bounded by two curves 

y = f(x) and y = g(x) as shown in the figure is given by 

A = |∫ f(x)dx
x=b

x=a
− ∫ g(x)dx

x=b

x=a
|  

Where the curves y = f(x) and y = g(x) intersect at the 

points [a, f(a)] and [b, f(b)]. 

 

 

 

 

 

 

 

 

 

 

 

 Area under a Curve: 

 i)X −axis ¾Ö¸ü †ÃÖÞÖÖ·µÖÖ †Ö×ÞÖ x=a †Ö×ÞÖ x=b µÖÖ line ´Ö¬µÖê 
region bound Ûú¸üÞÖÖ·µÖÖ y=f(x) µÖÖ curve “ÖÖ Area ´ÆüÞÖ•Öê“Ö 
diagram ´Ö¬µÖê ¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê, 
 Area of region PRSQ 

∴  A = ∫ y
b

a
dx = ∫ f(x)dx

x=b

x=a
  ÆüÖ †ÖÆêü.  

ii)Y −axis  ¾Ö¸ü †ÃÖÞÖÖ·µÖÖ †Ö×ÞÖ y =  c †Ö×ÞÖ y = d µÖÖ line 
´Ö¬µÖê region bound Ûú¸üÞÖÖ·µÖÖ x = g(y) µÖÖ curve “ÖÖ Area 
´ÆüÞÖ•Öê“Ö diagram ´Ö¬µÖê ¤üÖÜÖ×¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê,  
Area of region PRSQ 

∴ A = ∫ x
d

c
dy = ∫ g(y)

y=d

y=c
dy ÆüÖ †ÖÆêü. 

Area between two curves: 

y = f(x) †Ö×ÞÖ y = g(x) µÖÖ ¤üÖê®Ö curve ¯ÖÖÃÖæ®Ö ŸÖµÖÖ¸ü ÆüÖêÞÖÖ¸üÖ Area 
ÆüÖ diagram ´Ö¬µÖê shaded part ´Ö¬µÖê ¤üÖÜÖ¾Ö»ÖÖ †ÖÆêü. ŸµÖÖ region “ÖÖ 

area ÆüÖ, A = |∫ f(x)dx
x=b

x=a
− ∫ g(x)dx

x=b

x=a
|  ÆüÖ †ÖÆêü. curves 

y = f(x) †Ö×ÞÖ y = g(x) Æêü ‹Ûú´ÖêÛúÖÓ®ÖÖ [a, f(a)] †Ö×ÞÖ [b, f(b)]  
µÖÖ point ´Ö¬µÖê intersect  Ûú¸üŸÖÖŸÖ. 
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†¿ÖÖ“Ö ¯ÖÏÛúÖ¸êü ... 
 

ÃÖ¾ÖÔ Topics “µÖÖ ÃÖ¾ÖÔ ¯ÖÏ¿®ÖÖÓ“Öß ˆ¢Ö¸êü †ÝÖÖê¤ü ü̧ English 

´Ö¬µÖê ×¤ü»Öß †ÃÖæ®Ö ŸµÖÖ“Öê Ã¯ÖÂ™üßÛú¸üÞÖ Scientific 

´Ö¸üÖšüß´Ö¬µÖê ×¤ü»Öê †ÖÆêü... 

 

ˆ³µÖÖ ́ ÖÆüÖ¸üÖÂ™üÒÖŸÖ †ÃÖÖ ‹ÛúÆüß ×¾ÖªÖ£Öá ̧ üÖÆüÞÖÖ¸ü ®ÖÖÆüß Ûúß, 

ŸµÖÖ»ÖÖ ÃÖ´Ö•ÖÞÖÖ¸ü ®ÖÖÆüß.. 

 

 ÃÖ¾ÖÖÕ®ÖÖ ÃÖ¾ÖÔ ÃÖ´Ö•ÖÞÖÖ¸ü...  

 ÃÖ¾ÖÔ•ÖÞÖ ÃÖ¾ÖÔ ×»Ö×ÆüÞÖÖ¸ü...  

 ´ÖÖŒÃÖÔ/ –ÖÖ®Ö ÃÖ¾ÖÖÕ“Öê ¾ÖÖœüÞÖÖ¸ü... 

 –ÖÖ®Ö ¾ÖÖœü»µÖÖ®Öê ²Öê¸üÖê•ÖÝÖÖ¸üß Ûú´Öß ÆüÖêÞÖÖ¸ü... 

 ¯ÖÖšüÖÓŸÖ¸ü/ ‘ÖÖêÛú´Ö¯Ö¼üß Ûúºþ®Ö ÛúÖÆüßÆüß ˆ¯ÖµÖÖêÝÖ 

®ÖÖÆüß... 

 

µÖÖÃÖÖšüß ±úŒŸÖ –ÖÖ®Ö¤üÖ“Öß ¯ÖãÃŸÖÛêú 

 

¯ÖãÃŸÖÛú ´ÖÖÝÖÞÖßÃÖÖšüß ÃÖÓ¯ÖÛÔú - 9657961490 

 

†Ö•Ö“Ö ÃÖÓ¯ÖÛÔú Ûú¸üÖ.. 
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