GENERAL EDUCATION DEPARTMENT
SAMAGRA SHIKSHA, KERALA




Contents
1. Relation and Functions
2. Inverse Trigonometric Functions
3. Matrices
4. Determinant
5. Continuity and Differentiability
6. Application of Derivatives
7. Integrals
8. Application of Integrats
9. Differential Equation
10. Vector Algebra
11. Three Dimensional Geometry
12. Linear Programming
13. Probability

3-8
9-15
16-24
25-35
36-48
49-57
58-13
14-11
18-81
82-90
91-98
99-104

106-115




l Samagra Shiksha Kerala Mathematics I

Class : Plus Two
Chapter-1
Relations and functions
Worksheet 1
Focus Area—1.3

AtaGlance

* A function f:A—B is said to be one-one function or an injective function if distinct elements of
A have distinct images in B. Otherwise fis said to be many-one.

* To prove a function fis one-one we have to show that - f(x,) = f(x,) = x, = x,

A fuction f:A—B is said to be an onto function (surjective) if each element of B is the image
of'some element of A under f. Otherwise f'is said to be into function.

A function fis onto then range of f=Codmain of f

To prove f:A—=B is onto, take some element y £ B, such that their exist an element XA such

that f(x) = v

A function f': 4 — B isabijection ifit is both one-one and onto

The number of onto functions from the set to itselfis n!
Activity -1

LetA={1,2,3},B = {4,5,6,7}and let f =1{(1,4),(2,5),(3,6)} be a fucntion from A to B.
Check whether fis one-one, onto or bijective

Ans:

The element 7 has no pre-image
Hence fis ..cccooveiieiiiiieee,

Since fisnot onto, fis.....cccveevvvviveeiiiiieeeinns

- -
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Class : Plus Two
Activity -2

Show that f:N=N givenby  f{x) = 2x, is one-one but not onto

fx)=71x)

Hence fis not onto

Activity -3
Consider f: R—R given by f(x)=5x+2, show that fis bijective.

Let f(x,)=1(x,)

- fisone-one
Let yeR and f(x)=y

Since fis is both one-one and onto it is bijective.

%
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Activity -4

Consider the functions
) f: R—R given by f(x)=x?
(i) f: R—R given by f(x)=x*
(ii1) f: R—R given by f(x)=[x|

check the injectivity and surjectivity of the above functions.

Horizontal line test

1. If we draw horizontal lines in a graph and if they intersect the graph only one point
then the function is 1-1, otherwise many one.

2. If we draw horizontal lines and if they intersect the graph at atleast one point then thg
function is onto.

i  fx=

using horizontal line test it is clear

that f1S.....ccoovvvvennnnee..

f1S ONtO SINCE .evvvvveeeeeeeeeene.

@) ) =[]

The horizontal line meets the curve

at more than one point hence fis -------

f1SNOt ONO SINCE...cveeveeeeeeeeeeeeeeeeeene,
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Class : Plus Two

Focus Area 1.4
Ataglance

* Letf:A — B, g: B — Cbe two functions then composition of these functions
denoted by gofis a function from A — C such that

gof (x)=g(f(x))
Also fog (x) = f(g(x)

Afunctionf: A — Bis invertibile if there exist g:B — A such that gof =1
and fog =1,

* A function fis invertibile iff fis bijective

Activity -1
Find fogand gof, if R —R and g: R — R given by f(x) = cosx, g(x) =3x?

fog(x)=f[g(x)]

Activity -2
Find fog and gof'if f(x) = 8x?, g(x)=x"?

fog(x)=fg(x)]

Activity -3

Letf:{1,3,4} — {1,2,5}and g:{1,2,5} — {1,3}given by ={(1,2), (3,5),
(4,1)}, g={1,3),(2,3), (5,1)} write down gof
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Class : Plus Two
Activity -4
Consider f: R —R given by f(x) =4x+3, show that fis invertibile. Alsofind 7'

Ans:
Let f(x,) =1f(x,)

Activity 5

4x+3 2 .
Iff(x)= »X # —, find fof and hence find inverse off?

6x+4 3
Ans:
fof(x) =1[f(x)]
=X
Since fof (X) =X, £ =i

Activity - 6

Let f: {2,3,4,5} — {7,9,11,13} be a function defined by f={(2,7), (3,11), (4,9), (5,13)}

Is fis invertibile. Ifinvertibile find f -l

- -
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Ans:
f2)=7, f3)= . s (A= s (5,
s
Sincerange of f=.................
fis onto
Since fis both one - one and ontoitis ..........ccueueeee. , hence f'is invertibile

s =17.2), (110, 9,0, (13,0000
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Chapter - 2

Inverse Trigonometric Functions

Worksheet 1
Focus Area 2.3
Ata glance
. _ V4
* sin "' x+cos lx:E,xe[—l,l]
- _ V4
* tan 1x+cotlx:E,xeR
- _ V4
* cosec ™' x+sec 1)c:5,|x|21
* tan 'x+tan” y=tan” [fﬂj x<l
* tan 'x—tan”' y=tan"' =Y ,xp > 1
1+ xy
* sin”'(—x) =—sin" x,x € [—1, l]

tan'(—x)=—tan"' x,x e R
cosec”'(—x)=—cosec x| x[>1

* cos!(—x)=7z—cos ™ x,x€[-1]]

* sec” (—x) =7 —sec” x,|x| =1

cot (=x)=m—cot ' x,xeR

-1

* sin —=cosec’'x,x>1 or x<-1
X
41 4
* cos —=sec x,x>1 or x<-1
X
a1 4
* tan- —=cot x,x>0
X

A
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Activity 1
Show that tan ™" £+ tan ™" 7 tan' 1
owtha 1 24 2
Ans:
LHS =tan™ %+ tan™! l
2 7
NIETAEY!
Stan )
—_ x PR
11 24
=tan" ]
(1
=tan (—j = RHS
2
Activity -2

7
Solve tan™' 2x +tan' 3x = "

5x T
> =tan—=1
1-6x 4
6x*+5x—1=0
X =

Activity -3
how that Sin~' 3_ sin”™' 8 cos™ [ﬁ
show that 5 17 35
Ans: Let sin’ i x and sin’ 8 _ %
5 17

sinx—E d sin —i
540 T
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cosx=+1-sin’x =
cosy =+/l—sin’ y =

We have cos(x — y) = cos x.coy +sin x.sin y

Acitity -4
Findvalueof (i)  cos [sec‘1 X +cos ec‘lx]
g cost| =
(it) 2
(i)  cot™+3
Ans:
() cos [sec‘1 X +cos ec'lx:l —cosZ =
2

(ii)  cos (%J =7 —cos’ (%) =

(iii)  cot™ V3 =tan™ L =

NG
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Class : Plus Two

Worksheet 2
Focus Area 2.3
At a glance
* sin'(sinx) = x,x € {%,%}
* cos'(cosx)=x,xe[0,7]
* tan'l(tanx)=x,xe(i,£)
2 2
* cot™' (cotx) = x,x €(0,7)

© o se(seen) = nxe[07]-{74)

* cosec” (cosecx) = x,x € [_77,%} - {O}

* 2tan‘1x=Sin'l[ 2x2},|x|£1
I+x

1_ 2
* 2tan"x=cos’{ al },xZ,O

* 2tan_1x=tan_1‘:12—x2:|,—l<x<l
—X

Activity -1
Findvalueof (i) sin”' (sin 3% )
(i tan” (tan 37/,

Ans:

1. sin”' (sin3£j=3£e(i,£j
5 5 22
. _1( , 37[) ol ( 37zj
sm | Sin— |=Sm | S| 7——
5 5
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Class : Plus Two

| 37\ 37 T
2 tan | tan— |=—¢&| ——,—
4 22
ol
3
4
Activity -2

-] 1—-cosx
Simplity (i) tan xX<rw
plity () 1+cosx’
., [cosx—sinx
G tan | ———,0<x<7z
cCosSx+smx

. 1-cos
@) tan ! ‘/—x = tan
1+ cosx

Il
—
oo
=
|

oooooooo

- X
2
(ii)
tan™' {—cos x; s.1n x} v (Dividing Numerator and Denominator by cosx)
cosx+sinx
1+tanx
7
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Activity -3

If sin [sin‘1 %+ cos™ x} =1 then find x

sin{sin‘1 %4‘ cos™ x} =1
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Class : Plus Two
Activity -4

X

2
Simplify tan"' (M]x £0

Ans:

x=tand
Put

@ =tan' x

tan @

= tan_l —_1:|

X

tan[ 1+ 27 —1]_tan1 _\/1+tan26’—1}

............. -1
=tan”'
| tané
............. -1
=tan”' .
sin @
L cosd
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Class : Plus Two

Chapter -3

Matrices

Worksheet-1

Activity -1

@) Constructa 3x2 matrix 4 = [ay] for which ¢ = 20— J

3 2
Ans: (i) If B=|11 4 |,findthematrix X suchthat 24+ X =B
14 10
O a,=2xl-l=..... a,=2x1-2= ...
8, =2x2-1=........ 8, =2x2-2=........
By T , IR
1 0
A=|3 2
5 4
(ii) 2A+X =B
3 2
X=B-24=|11 4 |-2.........
14 10
3 2 2 0
=11 4 |—|6 4|=en.
14 10 10 8

Activity -2

-1 -1
Find the matrix X andY ifX+Y=ﬁ ﬂ andX—Y:{7 }
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Mathematics
Class : Plus Two

X+Y= >3 —>()
Ans: R

x-r- } —Q)

D+(2) = 2X:5 3}{—1 —1}:[ ........ }
13 4] |7 2| [ o

53 [5 3
From (1) Y=3 4—X=3 g[S —

Activity -3

I 3
If 2 v + xoyhx = ! find the values of x,y,z and w.
| 4 2 S5y 4z

3x=3, x=—=1
6
3y+x=..c.. =3y+1=7= 3y=T-1=....... = y:§: ........
2z+4=5y = 2z+4=5x... = 2z+4=10
= 2z=10-4=..... = ZZEZ ......
2
2w+2=4z = 2w+2=4x...... = 2w+2=12
= 2w=12-2=.... WZEZ .....
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Mathematics

Class : Plus Two
Worksheet - 2

Activity -1
(@) If Ais a 3x2 matrix and AB is a 3x4 matrix, then order of B=.......

) A_21 B_1—23
(i) If—3_2and—520

Ans: (a) Fnd AB (b) Is BA defined ? justify.

(i) Orderof B=2x4

because if A has order 71X p and B has order p X 7, then AB has order
mxn

i @ AB{z 1}{1 -2 3}
3 2205 2 0

s D = I

(b) BA is not defined because number of columns of B+ number of ........... of A

Activity - 2

P R
A= 517712 1% 7|0 2-then

prove that (AB)C=A (B C)

AB_'2 31 4] [2x-143%x2 e
Ans 5|2 1 e Ix4+5x1

ame =g Vo =l ]

B 12+0 4+22 e e
127+0 94181 ... ..
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Class : Plus Two

[—1 4“3 1} { ..................... }

BC = =
2 1 0 2| e e,

A(BC):{.. ...}{—3 7}:{—6+18 14+12}:[12 26}
e .|| 6 4 -3+30 7+20 27 27

Hence (AB) C=A(BC)

Activity -3

31
Consider the Matrix 4 = [_1 2}

(a) Find A2

(b) Find the scalar K , suchthat A> = KA—71

) 3 13 1
Ans: @ A=AE

3 Ix3+1x—1 3x1+1x2
ClZIx342x—1 —Ix14+2x2

3K K] [7 0 3K-7 K
o G P 2

8 5] [3k-7 K
-5 3| | =k 2K-7
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Class : Plus Two
Activity -4

. . cosx —sinx
(a) Consider the matrix 4 =| ,th
sinx  cosx

cos(2x) - sin(2x)}

prove that 4 i
sin(2x) cos(2x)

cosx — sinx

sin x CcOS X

(b) If A(x) = { } ,then

prove that A(x) A(y) =A(x+y)

o 4 {cosx —sinx}
a =

sinx  cosx
4= dAx A {cosx —sinx}[cosx —sin x
= X =

sinx cosx sinx cosx

{ COSZX+—SIN%X oo

SINXCOSX +COSXSINX  vevneeeneeineeinaeenenn.

2sin x cos x cos’ x —sin’ x

[coszx—sinzx —cos xsin x —sin xcos x [ ............ }

cosx —Sinx||...... ......
(b)  A(x)x A(y){ H }

sinx cosx

COSXCOSy—sinxsiny —(sinxcos)+cosxsin y)}

| SINXCOSy+cosxsiny  €OSXCOSy—sinxsiny

=A(x+y)
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Class : Plus Two

Worksheet-3

Activity -1
u x+y z
. () Ifthemamix| > Y T |8
4 x-y w+z
skew-symmetric find u, v, w, X, y, .
1 2-3 23
(ii)A:{ _} and B=|5 4| provethat (AB)'=B'A'
21 -1
1 6

Ans: (i) For a skew-symmetric matrix daigonal elements are 0

Hence u=0, v=0, w+z=0----(1)
also @, =—a,

Jt

Henace x+y=—(-5)=5 —(2)

Z =
X=Y F e —>(3)
(2)+(3) gives
2x =38
8
X=—= e
2
from (2) 4+y=5
y=5-4=......
from (1) w+z=0
wt-4=0
W= e

x=4,y=1,z=-4,u=0,v=0,w=4
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2 3
1 2 73
(i) AB = 51 5 4
1 6
3 Ix2+2x5+ 3x1 Ix3+2%x4+ 3x6 e e
2x2+1x5+ "1x1 2x34+1x4+ "1x6

o] 8
( )_-7 4

a=l2 1| p_[2 51
S 3 46

[ 2x14+5x2+1x 3 2x2+5x1+1x"1
_3><1+4><2+6><’3 Ix2+4x1+6x%x"1

~.(AB)'=B'A'

Activity -2

Considerthematrix A={"1 2 4

()  Find A4+4'

(i)  Find A—4'

(ii1) Express A as the sum of a symmetric matrix and a skew-symmetric matrix
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Mathematics
Class : Plus Two

1 3 6
Ans @ 2 A=|7T 24
2 20
17 2
A'=[3 2 2
6 4 0
1 3 611 7 =2
AvA=|7 2 4l+|3 2 2=
2 20| |6 4 0
1 361717 21
oA A=l 7 2 ale3 2 2=
(i)

-2 2 0|16 4 0 cee e

(iif) A=%(A+Al)+%(A—A1) - (1)

2 10 4 0 -4 8
Lo 4 6|+l 4 0 2
2 2
4 6 0 -8 -2 0
15 2 0 -2 4

Clearly first matrix is symmetric and second matrix is skew-symmetric
Activity -3
5 2

2 3
@) For the matrix 4 =

prove that 44' is symmetric matrix

cosx —sinx

} prove that AA'=1

(ii) HA=[

sinx cosx
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Class : Plus Two

PYRERE] Eae)
15 23 2
[2x243x3 2x5+3x2
T 5%x242x3 5x5+2x2

o

1 . .
Hence A4 is symmetric

[cosx —sinx| | [ cosx sinx
(i) 4= A=

sinx  cosx | —sinx  CcOSx

AA'=

cosx —sinx [cosx sinx}

—sinx cosx

_sinx Cosx |
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Worksheet - 1

Activity -1

@)

(ii)

(i)

Activity -2

@

(ii)

@M

(i)

Mathematics
Class : Plus Two
Chapter - 4
Determinants
5 3
Evalua‘[e_4 2
x 8 |1 2
I, 7|, ] findx
. 5x2—(-4)x3
=5x2—(-4)x3=.......
—4
x g 12
2 X |4 1
= x’-2x8=1x1-(-4)x2
= x? -16 = ........
= x> =94+16 = ......
= x = 25 = =5

LetA=

3| find |
-3 4

State whether A is singular or non-singular

2 -4 5
|4 =11 2 3
-3 1 4

2(8-3)+4(4+9)+5(1+5)

since |4 | = 0, Aisnon-singular
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Mathematics
Class : Plus Two

Activity -3
' . cosd —sind
@ Find sin @ cos @
) ' cos20 sin20
(i) Find sin70 cos70
cos@ —sind 5 - ) .
Ans: (i) =cos @ —(—sin"@)=cos" @+sin" O =.....

sinf coséd

cos20 sin20 . )
(ii) . =¢0820cos70—-sin20sin70 =............. =
sin70 cos70

Activity -4
4 -2 3
Consider 4=|1 5 2| find minors and co-factors of the elements - 2, 5 and -3
0 -3 6
1 2
Ans:  Minorof —2=M,, = 06

=1x6-0x2=.....

Co-factor —2= A4, =(-1)"""M,, = (1)’ x6=-6

4 3
Minor0f5=M22=‘O 6‘

Co-factor 5= £13*%(24)

=24
:4)(6—0)(3: .........
_ Ny _4 3
Minorof =2 = 27| )

:4)(2—1)(3:8—3: ......

Co-factor of 3=4, =("1)’’M,, =(-1)’x5==1x5=-5
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Mathematics

Class : Plus Two
Worksheet - 2

Activity 1

2 -5
()  Consider A=L ) } find adj A

(i) Find 4~

(ii) 4| = _5‘:2x1—3x—5= ...........

A—lzLade:L{l 5}:{.. }
|4 17]-3 2

Activity 2
y 2 5 i B 1 3
; = an =
Consider 4 3 4
@) Find 4™ and B
(i)  Provethat (4B)'=B"'4"
Ans: )
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2
-4
)
-2 1
B=Lage-L 7
8" 2|2 1
1[4 3] 1[.. ..
.. )2 L —— _
@ ) 1}(26[ ...... }
1 [-4x343x4 —4x-5+43x2] 1 [.. ..
52| 2x34+1x4  —2x-5+1x2]| 52]...

12 -26
|AB|=2 =12%x0-2x(-26) = ..c......
1i(AB) 0 26
a =
/ 2 12

gy = L gy o L0 26] [
UB) =g UB =50 5 =

(AB)'=B'4"!
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Activity 3
2 -3 5
Consider A={3 2 4
1 1 =2
(i) Is A invertible? (ii)find 4"
2 35
Ans: (i) [4=|3 2 4
11 =2

=2(-4+4)+3(-6+4)+53-2)=........

Since |4 #0, 4 is invertibale

(i)  co- factors are

2 -4
A4, =" | 2‘=(—1)2(2><—2—1><—4)=1(—4+4)=1><0=0
4
A, =" f 2‘ = (-1’ Bx-2-1x—4)=—1(-6+4)=—1x-2=2
2
A13:(_1)1+3f 1‘:(_1)4(3X1_1X2):1(3—2)=1X1=1
35
Ay, = (=1 | 2‘=(—1)3(3><—2—1><5):—1(6_5)=_1><1=1
__2+22 5__4 N _ R le O
A, =(-1) | _2_( )*(2x—2-1x5)=1(-4-5)=1x-9=-9
2 3
Ay = (=17 L ‘=(—1)5(2><—1—1><—3)=—1(2+3)=—1><5=_5
3+1 _3 5
Ay =D T I=12-10=2
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3+22 5 -1\5 -
Ay, = (1) X LT (D7 @x 4=3x5) = 1(-8-15)
="1x723=23
A =D =Cprex2-3x03)
302
=1(4+9)=13
0 2 1
Co-factormatrix =| -1 -9 -5
2 23 13
adj A=]...
| | 0 -1 2
A '=—adjd=—|2 -9 23|=
4] -1
1 -5 13

Activity -4
0] If A is a square matrix of order 3 and |A|=4 , find |adjA|

1 3
(ii) IfA4= {_2 4} provethat 42 _54 4107 =0 usethistofind 4!

5 -1
(i) A=L A } verify that A (adj A )= (adj A)A=|A| I

Ans: () [adj AFA"'= [AP=4=.........

i A2=A><A:{1 3}{1 3}
-2 4|2 4
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A*=54+101=0

Multiplyingby 4-!onboth sides

A7 A*-547'4+1047'1=0
A-=5....+104 '=0
104 '=—A+51

1
A7'=—(-A4+5I
1o )

sl
(i) A:[z 1}




l Samagra Shiksha Kerala I

Mathematics

Class : Plus Two

S sia ok 122042
2 4

D
AMadih=\ ) 4l s

_|:5x4+—1><—2 5><1+—1><5}

| Al=

2x4+4x-2 2x1+4x5

1 0
=22x =221 = A|xI
0 1

(ade)A:F 1}([5 —1}
2 1] (2 4

—2x5+5x%x2

20+2
-10+10

:22{...

2x—14+5x%4
~4+4 ] [22 0
2420 | |0 22

'“}=22xlzbﬂxl

_{4x5+1x2

4x—1+1x4 }
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Worksheet - 3
Activity - 1

Solve the system of equations 5x +2y =4, 7x + 3y = 5 using matrix method

Ans: Writing the equations in matrix from

N NEY
wxepne o[ ] ot [(]

5 2
| A= =5x3-7x2=15-14=....
7 3

Since |A| #0 , the system of equations is consistent and has unique solution X = 4 'B

3
a =
o A

A_lziade:{S —2}:[.. }
| A| 1|-7 5
O 4 3x4+"2x5 12-10
X=A4"B=
5 “Tx4+5x%5 —28+25

Activity -2

Considerthematrix A={2 1 -3
1 1 1
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(i) Findd~
(i) Use this result to solve the system of equations

xX—y+z=42x+y-3z=0,x+y+z=2

-1
A @ 2 AFPR T3
o1

=1(1x1-1x-3)+1(2x1-1x-3)+1(2x1—-1x1)

Co-factors are

1 _
A11 = (_ 1)1+1
1 1

_3‘

‘:(—1)2(1><1—1><—3):1(1+3)=4

A12=(—1)”212 =(-1)’2x1-1x-3)==12+3) = ........

2
A13 = (_1)”3 1

1‘:(_1)4(2“_1“): ...........

241 -11 3
4, =(-1) . l‘z(—l) (-Ix1=1x1)=.......
2+21 1 4
G 1‘:(—1) (Ix1=1x1)= ...
A23:(—1)2*3i - ‘:(—1)5(1x1—1x—1)= .........
A23:(—1)2+31 - ‘:(—1)5(1><1—1x—1): ........
A31:(—1)3+‘1_ _3‘=(—1)4(—1x—3—1x1)= .......

. 1
A32 = (_1)3 ?  _3

‘:(—1)5(1><—3—2><1)= ........

1
A — _1 343
33 ( ) 2

1_1‘=(—1)6(1><1—2x1)= .........
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4 -5 1
Co-factors matrix 0 =
3
adjid=| ...
4 2 2
451 1
A '=—adjidA=—|-5 0 5
| A 10
1 -2 3
(i) Given system of equations can be written in matrix form as
I -1 1]|«x 4
2 1 3|y|=|0
1 1 1]z 2
1 -1 1 X 4
AX=B where 4=|2 1 3| X=|y|and B=|0
1 1 1 z 2

Since |A| # 0, the system of equations has a unique solution X = A4~'B

2 274
_L
10
-2 32

. 4x44+2x0+2x%x2
10

—S5x4+0x0+5x2
I1x4+-2x0+3x2

16+0+4 20
-20+0+10 |=10| =10 |=
44+0+6 10

r
10
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Chapter -5
Continuity and Differentiability

Define the continuity of a function f'(x) atapoint ‘a’ of its domain:
A function f'(x) is said to be continuos at the point x = ¢ if

lim /(x) = f(a)
ie lim f(x) = lim f(x)= f(a)

Worksheet-1
Activity -1

3x-5 if x<5

2Ue+3 if x>5.F0rwhatvalueof k., f(x)is

()  Consider J/(x)= {

continuous at y =5

= lim f(x) =/ (5)
= lim /(x) = lim 7(x) = f(5)

:>1irr51 .......... =1lim2k+3=3(5)-5
xX—>, x—5
= =2k+3 = 3(5-5

7
2

=2k+3=10 =22k=T=k=
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Activity -2
5, if x<5
Consider the function J()=qax+b, if2<x <10
21, if x=>10
a) Find the relationship between aand b if f(x)is continuousat y =2
b) Find the relationship between aand b if f'(x)is continuousat x =10

c) Find £(5) if f(x) isacontinuous function.

Ans: a) f(x) is continuous at x =2
= lim /(x) = f(2)
= lim f(x)= lim f(x)= f(2)

= =1im(ax+b)= ........

x—2

=2a+b=5 —>()

b) f(x) iscontinuous at y =2

= lim f(x) = f(10)
= lim f(x)= lim f(x)=21

x—>10
= lim......... =lim2l=.....
x—10 x—>10

c) f(x) isacontinuous function

= f(x)iscontinuousat y =2and x =10

10a+b=21 —>(1)
2a+b=5 —>(2)
DH-2)=8a=.......

d)

5 if x<2
f(x)=492x+1 if 2<x<10
21 if x>10

L f(3)=205)+1 = oo
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Activity 3
&
=, x#0
Consider S =19 x
0, x=0

Discuss the continuity of f'(x)

Ans:  case(i) if x<0

_x . .
Then f (x) =— =-1, a constant function hence continuos
X

case (ii) if x>0
X ) .
Then f(x)=—=1, aconstant function hence continuous

X
case (iil) if x=0

Then x =0
lim f(x) = lim M e
x—0" x—0" X x—0
lim £(x) = lim M e
x—0" x—0" X x0

s lim f(x) # lim f(x)
x—0" x—=0"
Hence }1_{51 JS(X) does not exist

. f(x) isnotcontinuous at x = ()

Activity -4

Discuss the continuinty of the following functions
a) J(x)=sin|x|

.1
xsin—, x#0

b) g(x)= X
0, x=0

Ans: a) f(x)=sin|x]|
Let i(x)=sinx and g(x) =| x| both are continuous functions

Now hog(x)=h(g(x))=h(............ ) = e




l Samagra Shiksha Kerala I

Mathematics
Class : Plus Two

Since composition of two continuous functions is continuous,

hog(x)=sin| x| is continuous

1
xsin— x#0
g(x)= x

b
) 0 , x=0

1
case (i) If x =0, then g(x)=x s1n; is continnous funtion

case (i) if x=0

lim f(x) = lim xsin LI
x—0 x—>0 X

.. f(x) iscontinuous at x = ()

A function f'(x) is said to be differestiable at the point x = g if
Sfla+h)- f(a)
h

lim = f'(a) exists and finite.
h—0

Remarks @) Differentiability implies continuity.
(i1) Continuity need not imply Differentiability
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Worksheet -2

Activity -1
Is f(x)=|x| isdifferentiable at x = ? why?

Ans.  f(x) = x| isnotdifferentiable at x =
F£(0) = 1im £(0+ k)~ £(0)

Since
h
=lim|0+/A|—|0]
) ————
h
=lim| /|
297 \which does not exist.
Since lim m = lim—ﬁ 1
X0~ h x—o h
and lim M = lim =1
x>0+ h xX—0
Remarks f(x) =| x + a | isnot differentiable where
x+a=0 or X= a

Derivatives of composite functions :- (When? - How?)

When )= £(¢(x) then = = f [g()}¢ ()

Activity -2

d
Find 2 for the following functions.

dx
0 y=sin+/x (ii) y = tan(x.cos x)
(iif) y = tan(sin” x) (V)  y=sec(tan~/x)
V) y=2ycot(x?)
Ans; @ y =sin Jx
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P _ L
Y _feos...... ][2 &}
(ir) y = tan(x” cos x)

% = [Secz(xz.cosx)}[xz(— ....... )+ (cosx)(.cennen. )]

X

(i) y = tan(sin” x)

(@) y =sec(tan \/; )
% = [Sec(tan J/x)tan(tan \/;] [sec2 \/;][ ........ ]

) y = 24/cot(x?)

Derivatives of implicit functions (When? How?)
When we are given a relation connecting x and y where it is difficult or
impossible to express y a function of x alone.

d
Then we differentiate term by term with reference to x and solve for d_z

Activity 3

. dy :
Find I for the following

() x’+xv+y =100

(i) sin *x+cos*y =1

(it x’+y’ =3axy
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Ans: 0] x> +xy+y° =100
diffentiating w.r. t x

dy dy
2x + x —+ 1)+ 2y —=20
¥4 x = y (1) i
dy dy
= —+ 2 = =Y =
* dx 7 dx 7
d
:>(x+2y)—y=—(y+ .......... )
dx
_ dy _ _(y+2x) \
dx oo )
(i1) Sin® x+cos” y =1
diffentiating w.r.t x
2Sin x....... —2cosysinyQ=O
dx
ZCosysinyﬂz ...............
dx
P _
g
(iii) ¥’ +y’ =3axy
diffentiating wrt x
........ 3 Y 306
dx
e L AL AP
X X
=’ ax)ﬂ— ............
dx
N dy ay—x
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(i) sin®x+cos’ y=1
diffentiating w.r.tx
. . d
2sin x....... —2cosysmy—y=0
dx
2cos ysin yd—y = e
dx
b _
g
(111) X +y° =3axy
diffentiating wrt x
dy dy
........ +3y° .= =3a(x=+.....
4 dx ( dx )
= x’ +y2d—y= axd—y+ay
x dx
dy
= (y’ —— =
(y™ —ax) i
N dy _ay-x
dx ...
Derivatives of Inverse Trgonometric functions
(i) i(sin-1 x) = ! (i) —(cos'x)= !
dx 1-x° 1-x°
(iif) i(tan'1 x) = ! E (iv) —(cot”' x)= ! -
I+x I+

N . i Sy -1
(v) —x(sec X)_—|x|\/x_2—1 (vi) dx(cosec x) —|x|m
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Activity 4
Fi dd—y' the followi
ind — - in the following
) y=tan"'(2x%) (if) y=cos‘1( 2x2j
1+x
42
(iif) y=sin_IG xzj (v)  y=sin" 2xy1-x’
+Xx
1
v =sec”'
v vy YR
Ans:
@) y=tan"' (2x%)
d | 4
i _[1+(2x2 2}[2(2@]_1 —
(ii) y=cos‘1( szj
1+x

72. - -1 2x . [ | -1 72'
J’:E—Sln > sInce sin~ X +cCos x:E

Put x=tané

—@=tan' x

N —z—sin_l 2X .
Y75 1+tan’ @

=7 _sin"(sin20)

Q:O—Z[ lzj: _22
dx I+x 1+x
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:> —Z_COS_I 1_ .........
Y 2 1+ tan’ @

T -1
=——¢0S" (eeuurnn..

5 ( )
-Z 19

2
LA R

2
dy 1 -2
Y _0-2 ~|= 5
dx 1+ x 1+ x

(iv) y =sin"' 2x/1 - x?

Put x=sind

—=0=sin"'x

Il
72}
=

—~
[\S]
[y

|
72}
—
=
o
N
~

=y
=sin"'(2sin@ cos )
= sin T (e, )
=260
=2,
dy 2
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— -1 1
© y oo (sz—lj
Put x=cos&
—@=cos ' x

1
=y=sec | ——
g (200529—1)

=260

Rolle’s Theorem :

Acreal function f* is such that
(i)  fiscontinuousin [a,b]
(i)  f isdifferentiblein (a, b)
(i) /(@)= f(b).

Then there exits some ¢ € (a,b) suchthat f'(c)=0

Mean Value Theorem:

Let fbe areal function such that

(1) f is continuous in [a,b]
(i1) fis differentaible in (a,b).

f(b)~f(a)

Then there exists some ¢ e (a,b) such that f ()= b—a
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Activity 5

(@) Verify Rolle’s theorem for the function f'(x) = x* +2x—8 forx e [-4,2]

(i) Verify Mean Value Theorem for f'(x) = x> —4x—3 in [1,4]

0) f(x)=x"+2x-8
@) F(X) 1S i is [-4,2] being a polynomial
(i) f(x)=2x+2
(iii) f(-4)=16-8-8=........
f(2)=4+4-8=...ccouvunne.
.. f(x) statisfies conditions of Rolle’s Theorm.

Hence there exise some ¢ € (—4,2) such that.
SH(e)=0

= 2c+2=0

Clearly _4 <« —1 <2 .HenceRolle’s Theroem is verified.

(11) f(x)=x2—4x—3 in[1,4]
@) f(x) iscontinuous in [1, 4], being a polynomial
(i) f'(x)=2x—4 existson (1,4). Hence f(x) is differntiable in (1,4)

.. f(x) satisfies conditions of Mean value theorem. hence there exist some

c € (1,4) such that
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b)—
f'(c)= f(b) f(a)
—da
re—a LSO
4-1
2C—4 e T e eieeeeeen
3
_—3+6
3
2C=1+4
C=ueeee.

5
Clearly 1 < 5< 4. Hence Mean Value Thereom is verifed.
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Chapter -6

Applications of Derivaties

Rate of change of Quantities

d
Consider the function y = f'(x). Then d_i = /(%) is called rate of change of y

w.r.t. X Further if both x and y vary w.r.t a third varibale t then

o i) o (oyn
dx (abcj dt (dxj(dfj

dt
dy dx
=—=f"(x).————-(1
o J'() i @
From (1) Ifthe rate of change of one variable is known, the rate of change

of other cand be calculated.

Activity -1

A balloon, which always remains spherical on inflation, is being inflated by puming in
900 cubic centimeteres of gas per second. Then

(1) what is the rate at which the radius of the balloon increases when the radius is 15cm?

(i1) what is the rate at which the surface area of the balloon increase when the radius is 15¢cm?

Ans: Let V', r, S bevolume, radius, surface area of the baloon at any time t.

Given that a(’l_lt/ =900cc/ sec .

Now = i7rr3
3
av _4 dr
ol "
=900=.......... ﬂ
dt

dr 900 900
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Activity -2

A ladder 5m long is leaning against a wall. The bottom of the ladder pulled along the
ground, away from the wall at the rate of 2cm/sec. How fast is its height on the wall
decreasing when the foot of the ladder 4m away from the wall.

Ans:

Let AB=5m, length of the ladder

OA=x, distance of the foot of the ladder from the wall
OB=Yy, height of the ladder on the wall.

dy 2
iven — = 2cm / sec = ——m / sec.
Given 100

From AOAB, ym
x*+ y? =25

differentiating wrt. t,

ax ay _
....... FTIREry
100 dt
N yd_y_ —4x
dt 100
d_y_ -4x
7 —2y(100) .............

When x =4m,y=+25-42=.......... m

() _ =24 _ e _
"(dtj_100(3) .............. cm/sec (- x=4m, y=3m)

. . . 8
. Height on the wall is decreasing at the rate of 3 cm/sec.
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A particle is moving along the curve 6y = x* + 2, find the points on the curve at

which y-coordinate is changing 8 times as fast as the x-coordinate.

Ans: Given that 6y = x* +2

differentiating wrt t

6ﬂ = — | given & =8—
dt dt d dt

= 6(8éj =3y’ é

dt dt
=S T =3x
=X = =>x=24

3 3
when x=4, then y=x +2:4 +2= ...............
6 6
3

when x= 4, then y= # = s

. Required points are (......,11) and  (—4,....)

Activity -4
The total revenue in Rupees received from the sale of x units of a product is given by

R(x)=3x” +36x+5. What is the marginal revenue when x=15

Ans R(x)=3x>+36x+5

Differentiating wrt x, we have
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Increasing and Decreasing Functions.

A function is increasing on an open interval iffits derivative is positive in
the interval.

A function is decreasing on an open interval iffits derivative is negative in
the interval.

Activity 1.

Consider the function f'(x)=x’-3x* +4x+5.Isthe function f isstrictly increasing on R?

Ans:
f(x)=x"-3x"+4x+5
FH ) = e,
=3x" —6x+3+1
=3(cererene )+1
=3(x—1)*+1 >0 always being a perfect squre and positive number
.. f(x)isstrictly increasingon R
Activity 2
Consider f(x)=logsinx,0< x < 7. .Find the intervals in which f'(x) is strictly increasing
or decreasing

Ans:  f(x)=logsinx

. T
Now f"(x)=cotx>0 in 0 <x < -, I*Quadrant
. f(x)=logsin x is strictly increasing in ( 0, Z—j

T
Also f"'(x)=cotx <0 in 5 <X <7, II" Quadrant

. f(x)=logsin x is strictly decreasing in (% , 72')
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Activity 3
Find the intervals in which the function f(x) = 2x*~3x>~36x + 7 is strictly incrasing or
strictly decreasing
f(x)=2x"-3x"-36x+7
U X)=6x" =i,
=0(ceeeiiaenne )
=6(x+2)(x-3)
f'(x)=0 = x=-2orx-3
< — >
a0 2 3 2
Intervals Signof /" (x)=(6)(x+2)(x-3) Nature of f/(x)
(—0,-2) £ (x)isincreasing

(-2.3)
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Tangents and Normals:

1. Slope of the tangent to the curve y = f(x) at (xo , yo)

_ dy} A
=|—= =f"(x)
{dx (X{)a)/o)

2. Slope of the normal to the curve y = f(x) at (x,, y,)

_-r __ -1t
{dy} £ (x,)
dx

(x0.0)
3. Equations of the tangent to the curve y = f(x) at (x;, ;) is
y=y,=J1"(x)(x—xp)

4. Equation of the normal to the curve y = f(x) at (xo’yo) is
-1
S'(x)

y_yo: (x_xO)

Activity 1.
Consider the curve y = x* —6x° +13x* =10x +5

0] Find the equation of the tangent to the curve at (1,3)

(i) Find the equation of the normal to the curve at (1,3)

y=f(x)=x"—6x"+13x>-10x+5

Z—i: f'(x):4x3— ..........................

{d_y} = (1) =4-18+26-10=....
dx (1.3)

(@) Equation oftangent y —y (= f"' (x,)(x —x,)
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-1
i i Y=y ,= (x—x,)
(i1) Equation of normal 0 { Iz (xo):| 0

Activity 2.

Consider the curve y = x*. Find the points on the curve at which the slope of the tangent is
equal to y-coordinate of the point

Ans:

Slope of the tangent =....... coordinate

when x=0, y=0'=.....

when x=3, y=3=_..

. Required points are (0,...) and (....., 27)
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Activity -3
2 2
Find points on the curve K} + 6 =1 at which tangents are
(1) parallel to x-axis

(i1) parallel to y-axis

2 2

LYy

9 16

Differentiating w. r. t. X

1 1 . dy

=t —2y—=0
9716 ar
ydy 2.
8 dx 9
_dy_-lbx
dx 9.
6] Tangent is parallel to x-axis

= Slope of the tangent = Slope of x-axis

dy
: dx .......
—16x
—=0 S
= 9y
2 y2
hen x=0, —+—=1=)y’=....=>y=*...
when o 16 y Y

Therefore tangents at (0,4) and (0,-4) are parallel to x-axis
(i) Tangent is parallel to y-axis
= Slope of the tangent = Slope of y-axis

Q_—16x

e W 1s not defined

= y=0
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x> 0 N
hen =0, —+—=1=>x"=.... =Sx=*...
when 9 16

Therefore tangents at (3,0) and (-3, 0) are parallel to y-axis
Activity -4.

. 3 -3 T
What is the slope of the normal to the curve X =acos’ 6,y =asin"0 at 6= 27

Ans:
xX=acos’ 0 :>d—y=a[3cosze][— ......... ]
do
= —3asinfcos’ 6.
. dy .
y=asin’ = ﬁzapsmzﬁ:l[ ........ ]

=3asin’ 0 cosa.

d_y: da _ e tee s s e =_tan0
dx (dXJ
deo
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Chapter 7

INTEGRALS
WORKSHEET 1

At a Glance

d : !
# 1 = (), then y= [ £(x)ds
X

“+ Some standard integrals

n+l

1 Ix"dx: i +C n#—I In particular Ia{r = x+C
n+1

—aix—loglx|+C
simx dx=—cosx+ C

cosx dx=smx+ C

sec’ xdr=tan x +C

secxlanxdx =secx +C

cosecxcotxdx =—cosecx +C

i
|
o
|
. [eosec’xdx=~cotx +C
- |
|
et

——dx=sin"'x +C
1

10. J.de':tan_] x +C
lq

Il J.#dx =scc'x +C

xNxt—1
1 je-‘dx —

13. J-axdxz LANR
loga
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ACTIVITY 1

Evaluate the following integrals

a) I(cosx—sinx)dx
b) _[sec x(secx+tanx)dx
c) Ilanz xelx

d) J(erf2 le* )dx

a) j(cosx—sinx)dx

i ; 08 xdx =
jccosx—sm xdx = Ic-os xdx—jsm Xdx P

| sinxdx=.....
T bl e S L o £

b) jsec x(secx+tanx)dx

Isec x(secx +tan x) dx = J(sec X +sec xtan x)dx

c) jlanz xdx

J.tz:m2 Xdx =J(....—l)dx

(tanzx:sech—]>
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ACTIVITY 2

Evaluate the following integrals

s o)

¥ £510 -4
f — dx
) | >

2—3sinx
g)j —dx

GO X

jz.ffx:zx e

dx—fx+5—izcix
St

dx

0 j-Z 3sinx

cOos™ X

j-2—3sinx

cos X dr= 2'[

X
—secxtanx

= =

cO5S X
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WORKSHEET 2

Focus Area 7.3.1 Integration by substitution

At a Glance

7+ Some standard integrals

iz Jtanxdleog|secx|+€
2 Jcotxdx=log|sinx|+(f
2 Isecxdx=10g|secx+tanx| +C

4, Icosecxdx =log|cosecx—cot x| +C
» Some useful Trigonometric ldentities
;. 1—cos2ax

sin” ax =
2

5 1+cos 2ax
oS ax=——

- 1¢. -
sin . Cos nx = [sin(m +n)x +sin(m - n)x]

1
COS /71X.COS IX = 5 [cos(m +1)x+cos(m— n)x]

sin mx.sin nx = % [cos(m +n)x —cos(m—n)x]
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ACTIVITY 1

Integrate the following functions w.r.t. x:
a) 2xcos(x2+l)

(1 +10gx)3
; X

Lx

tan~
€

1+%*

cosv/x
Jx
sinx

sin(x+a)

c)

a) J'f/l::ccos(.w\:2 +1)dx
X +1=u=>2xdx=du

I2xcos(x2 +l]dx = j'cosu.du.
=Sin(:»c2 +1]+C

3
b) J.(1+l(;gx) i

1+Iogx:u:>ldx:du
s

I@dx = ju3du
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dx =du

3

tanx=u=
1+x
@Mu
[
I+x

= j edu.

e

it

sinx

[————a

: x
sin(x+a)

(x+a)=u:>dx=du

X=u—-d

j sinx_,. Jsin[u—a]dx

sin(.x+a) sinuy

sinu
=[(cosa—sinacotu) du

=1 COSU—SIn aJ'cotudu

|

Mathematics
Class

Ue"‘dx:_...,

sin(x— y) =sinxcos y— cosxsin y

[cotxdr =log|sm x|+C

: Plus Two

|
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ACTIVITY 2

Integrate the following functions w.r.t. x:
a) sin’(2x+1)
b) cos4x.cosbx

cos2x—cos2a
COSX—COS

a) sin?(2x+1)= ZSEH2)

¥

[COS((U( +b)dx = 1 sin(ax +b)+C
. a

Join’ (2 1)ae = [ |

b) cosbxcosdx= ]E(COS 10x +cos Zx)

j-cos 6x cos 4xdy = %j(cos 10x +cos 2x)dx

cos2x—cos 2
) I—dx

COSX —CO8 K

cos 2x —cos 2a sl _
j a’x:zj’( )= )dx [0052:{:20052)6—1]
COS X —COo5x COS X —COS ¢
CCISzJC—CUSZCL’
el
COS X —COS

Ccosx—Ccosa

= J(cos X+cosa)dx
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WORKSHEET 3

Focus Area 7.4 Integrals of some particular functions

At a Glance
% Integrals of Some Particular Functions

| |
1. —— dx=—1lo +(
'[ - 2a .

1 ]
) —— dx=—1Io +C
J - log

ad—X

: j 71 - dx=ltan '('—Y}C
xX+a a a

- J‘% dleog \ixj _az
K=l

i
dx=log|x+vx’ +4d’

2

) I : dX:SiH_](EJ‘l-C
2 2 a

a —x
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ACTIVITY 1

Integrate the following functions w.r.t. x:

sec” x

dx sm‘l‘ = ‘+(
Ly

J-nf9+1:an %

2
Put tanx=u=>sec” xdx=du

sec? x e

1
jJ9+lan2x ' _'[J32+u2 o

|
——— dx=log x+vx* +a’ +(}
Nxtta
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ACTIVITY 2

Integrate the following functions w.r.t. x:
N
9x” +6x+5

|

Wxl+4dx+13

b)

Akl
Ox" +6x+5

J%dx_ .
Ox" +6x+5

b)
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X 46x-T=(x+3) 79

=(x13) &

I Wit
J —— dx=sin" +
ad—x /

ACTIVITY 3

Evaluate J'",x;:%ch
x-—-2x-5

x+3=A%(x2—2x—5)+h’

x43=A(.....)+B
Equating coefficients . of x

Equating constants

-2A+B=.......
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j x+3 — ....(2x~2)+‘.‘.x

T —25—5 0=

x —=2x-5

L

2 -

x —-2x-5

T

(x ])2

""|+c

x=1-.... Remember

e o
J- f {.\])dx = log |f(ﬂ| +C

log‘)c2 -2x —5| +....log

(x

ACTIVITY 3

x+2

dx
JJ2f+6x+5

Evaluate

x+2=Ai(2x2+6x+5)+B
dx
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dr+—I

'[\/2x2+6x+5 L T

| -
:—x2\!21 +6H5+TIOGr +4’x2+3x+% te
22

“Remember

J ! dx-log rﬂ"x i
u"a +it
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WORKSHEET 4

7.9 Evaluation of Definite Integrals by Substitution

Ata glance
h
= Steps for calculating j [(x)dx

o Find the indefinite integral I f(x)dx. Let this be F(x). There

is no need to keep integration constant C

o Evaluate I'(h) and I'(a)
I;

o Calculate F(b) - F(a), which is the value of I f(x)dx

a

b
= Steps to evaluate j f(x) dx, by substitution

0 Obtain the definite integral and express it in the form
h

[ flem)g' () dx

o Put g(x)=t which gives g'(x)=dt
0 Put x=qain?=g(x) togett=g(«a) as the lower limit for t
Put x=0 in = g(x) to get f = g(b) as the upper limit for ¢
o Substitute g'(x)=dt and replace old limits of integration by the
5
new limits to get J f(t)dt . Evaluate this integral by using
gla)

standard methods.
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Activity 1 :

1

Evaluate J. Sx*x’ +1 dx

=]

Put X’ +1=¢ , then 5x" dx=dt
when Y==lLt=... wheni=lLi=.. ...
Remember
1 3
Therefore I5x4 it dx=J.«ﬁdr j\/; dx=§x: +c
-1
2 2 2l
=—.. =— 22 —0 —
Activity 2 :
=1
Evaluate _[ tn 2x dx
; I+x
0 |
Put tan— x =1/ , then 5 dx =dl
1+x
when x=0,f=..... when x=1.71=........
. Remember
1 -1 4 =
Therefore Itan L i :I........dl jx dx:7+c
* lx : =
[ = 1|z
— 4 - T e
& 91 16
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Activity 3 :

: sinx
Evaluate j — dx
ME ool
Put cosx =/ ,then —sinxdx=dl .. sinxdx=-—dl
V4
when x=U = wheny=—— 1= ...
2
z Remember
tosinx “ 1
Thercfore -[7,, i = —j ........ dt J dy=tan'x+c
s 1+ cos'x 1 1+ 2

Activity 4 ;

1 dx

Evaluate _[27
& +2xtS

j~ dx j- dx j' dx

x2+2x+5=_](x2+2x+1)+4 S(x+1) +22

-1

Put x+1=1¢ ,then dx=dt

when x=-1, t=..... when x=1, f=..........
Remember
i
dx
Therefore .‘.—2’ =I ........ dt I - I > dx:ltan_'£+c
_](x+l) +2° 7 xta a a
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Chapter 8
APPLICATIONS OF INTEGRALS

At a glance

8.2 Area under simple curves
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ACTIVITY 1

Draw a rough sketch of the curve * = 4xand find the area of the region bounded by the curve

y* =4x and the lines x = |, x =4 and the x-axis in the first quadrant,

i = ¥ =dx

2 Sy =

Area bounded by the curve ¥° = 4xand

T R £t the lines x=1 and x=4
- In the shaded region x varies from 1to4
’ \ 5
-+ \ .".Required Area= _[ yx a=.... Andb=.....
= sq.units

ACTIVITY 2

The figure reprosents the curve 4y = x” and the line y=3

\ } 5
Y 6 dyf=x
\ i
\ . /
\ /
\ 4 /
\ /
A i B
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Find the arca of the shaded region
; This figure shows arga i the T st quadrant and it 1s the area
.|-J.'i 7 . 3 .
; : of the region hounded by 4y = 1~ and the line ¥ — 3
' and y axis
O ’
dp=x"—x—, .
EERET SRR R R Here y varies [tom 0 to 3
: The area in the activity is double of this area
; B
Required Area — 2! fiyidy
= Zde}’
]
3
= ZJ- - Hd}-‘
1]
=3[.],
= Sq RIS
ACTIVITY 3
Find the area of the circle x* + y* = a” using integration
% +y =g oy=
- 2 y"} il
O00,0) and A(a.0) \
Here x varies from ... 0
> 0 A

Area of shaded region — -[ ydx

=J-...Adx
= . SquRils
Arcaofcircle =4 x Area of shaded region

el Sq.units
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ACTIVITY 4
; . ¥ ¥ i .
Find the area of the Ellipse  —; +b_ = lusing integration
ot

T v
—t=l=yp=
a“ b‘- 2. 3
¥
O(0.0) and A{a.0) s’
llere x varics from ... P \'\.,

[
Area of shuded region = J‘ydx

Area o Ellipse = 4 x Area of shaded region

= 8g.units
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CHAPTER 9

DIFFERENTIAL EQUATION

WORKSHEET

At a Glance

9.2 Basic Concepts

« Order of a Differential Equation

Order of a differential equation is order of the highest derivative occurring in the
equation

+ Degree of a Differential Equation

Degree of a differential equation is power of the highest derivative occurring in the
Equation

=% Degree of a polynomial is defined only if it is a polynomial in its derivatives.
< 9.5.1 Variable -Separable Differential Equation

Differential Equation of the form f(x)dx + g(y)dy =0
Its Solution is j F(x)dx + j g(y)dy=C

ACTIVITY 1

Find the Order and degree of the following Differential equations

2 2 3
(c)x?’[f;—%f} +x2(d_y} +siny =0
X
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1 i g O
(a) Highest derivative is -

.. Order of differential equation is

Power of Highest derivative % is 2
X

.. Degree of differential equation is

(b) Highest derivative is ........
.. Order of differential equation is.........
Power of Highest derivative is ..........
. Degree of differential equation is

(c) Highest derivative is ........
.. Order of differential equation is
Power of Highest derivative is .....

.. Degree of differential equation is

3 k)

(d) Highest derivative is E L
dx’

.. Order of differential equation is.........

T L.y
Equation is not a polynomial in d_
¢

.. Degree of differential equation is

(e) Highest derivative is .......

.. Order of differential equation is

Equation is not a polynomial in
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ACTIVITY 2

[Remember %dx =tan'x+ C]
+x°

ACTIVITY 3

Solve sec’x.tany dx+ sec*ytanx dy= 0

sectxtany dx+ sec*yitanx dy = 0

Dividing through out by tanx.tany

Remember

o :
—(tanx) =sec x
dx

J%ﬁf’(: log‘f(x)‘ﬂ’.‘
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ACTIVITY 3

Solve ylogy dx—xdy= 0

ylogy dx—xdy= 0

Dividing through out by x.ylogy

Remember

d loee) 1
x

ax

_I %{h =log ‘}‘(r)‘ o

ACTIVITY 4

Solve %2 ytanx;y=1Ilwhen x=0
X

Remember

Ild'x =log|x+C
X

jtan xdx =log|sec x| 4+

y=1when x=0

wepetC=....

SO 1S e e s
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Chapter 10
VECTOR ALGEBRA

WORK SIIEET 1 :
10.4 Addition of vectors
10.5 Multiplication of a vector by a scalar

At a glance

¢ The position vector of apoint P(x,v,z) is oP (or 5_) — xi+ vj+zk

¢ The length or magnitude or modulus of a= x?+yj +zk is

|‘ 1C-|'1.‘-|'Z

¢ If P(x,y,,z)and Q(x,,,,z,) are any two points, then the vector

joining P and Q is the vector PO =(x, —x, ); +(m=m)i+(z,-2)k

: ; s L a
¢ Unit vector in the direction of @ 15 ¢ ==
Z

¢ Il a=xi+ vj+zk, then its direction ratios are the components

G : X =
X, ),z of the vector and dircction cosingcs arc ‘T, ﬁ, ﬂ

4] i (7

( Scalar components of the unit vector @ )

Activity 1 :
Consider the vector a = ; +j+2k

(a) Find the unit vector in the direction of a
(b) Find a vector in the direction of a which has magnitude 8 units

@) a=i+j+2k, ]5]: .........

(b) Vector in the direction of a which has magnitude 8 units
= B = Giavia




l Samagra Shiksha Kerala I

Mathematics
Class : Plus Two

Activity 2 :
Let a=2i— j+2k and b=—i+ j—k
(a) Find a+b

(b) Find the unit vector in the direction a+b

(2) a=2i—j+2%k
6=—§+j—k
ab= o il
, - = a+b
(b)  Unit vector in the directionof a+5b is ii T
|a+b

Activity 3 :

Let P(1,2,3) and 0(4,5,6)

(a) Find the vector P—Q

(b) Find the unit vector in the direction of PO

(¢) Find the direction cosines of the vector PQ

(@ P(x,y,z)=(1,23)and O(x,,y,.2,)=(4,5,6). Then
P_Q. :(xz —X );+ (yz — X )J +(22 —Z )k

® |PO= VF+F+3=

Unit vector in the direction of P_Q 1S

PO . I~ 1 1

20 o T

(b) Direction cosines of the vector FQ are 1

e g
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Activity 4:
Show that the points A(QE—]'-F/C), B(E—3j—5k), C(3§—4j—4k)

are the vertices of a right angled triangle

(@) A(2§—j+k), B(E—3j—5k), C(3E—4j—4k)
AB=(1-2)i+(-3+1) j+(-5-1)k=—i-2; 6k
BC=(3-1)i+(-4+3)j+(-4+5)k=cororcr
CA= oo =
T E—

BC= o

CAl= ...

Ab =.... b +jcd] =......
. EZZB_(,;‘2+|64.2

Hence, the triangle is a right angled triangle
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WORK SHEET 2
10.6.1 Scalar (or dot) product of two vectors

At a glance

» The scalar product of two non zero vectors @ and b is defined as

—

a-b=|allp|cosd

» ab=0 o alb

> fi=j-j=k-k=1 and i-j=j k=k-i=0

|2 i
i 3 2
a :(ﬂf) =d

> 5:a1}+azj'+a3k and B:b|}+b2j+b3k, then

% . . = Fio i - a: b
» Projection of a vector @ on b, is given by ——

p
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Activity 1 :
Consider the vectors @ =i — 2j+3k and b=3i- 2j+k
(a) I'ind the angle between aand b
(b) Find the projection of aon b

: Plus Two

(@) a=i—2i+3k B=9i-2jik

R
(b) Projectionof a on b is e

b

Activity 2 :

If a isaunit vector and (}—5)-(}+&)=8,then find |;(|
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Activity 3 :
a=>5i— j—3k and h=i+ 3 j+ 5k , then show that the vectors

a+b and a—b are perpendicular

G—S1~ 13k
5=F+3j+5k
5+5:6§+2j+2k

Since the dot product of a+b and a—bis

(1+B and &—B ATEN e

Activity 4 :

Consider the triangle 4BC with vertices A4(1,2,3), B(—1,0,4) and C(0,1,2)
(a) Find 4B and AC

(b) Find #4

@ AB=(~1-1)i+(0-2)j+{(4-3Vk =i
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WORK SHEET 3

10.6.3 Vector ( or cross ) product of two vectors

At a glance
» The vector product of two nonzero vectors a and b is defined as
axb=a |B sin@ n

X b 1s a vector

(=—{vi)

axb=0 < allb
;X}:ij:kxk:O and }xj:k, jxk:}:, kx;:j

jx?z—ka kxj:—g }xk:—j

2

~
=

A i 2
i
a-a=\a :(a) =g

&=a1}+a2j+a3k andf):bl§+b2j+b3k,then
ik
4 a4, 4
bl bZ b?»
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Fhm‘axg,ﬂ a=i-Tj+Tk,a=3i-2j+2k

@) a=i-T7j+7k,a=3i—-2j+2k

Activity 2 :

Consider the vectors @ = 3 + 2j+2k and h=i+ 272k

(a) Find a+b and a—b

(b) Find a unit veclor perpendicular (o each of the vector a+b and a—b

(a) a=3i+2j+2k

h=i+2i-2k
a+h=4i+4)+0k

i
(b) (Ez+5)x(a—5): 4

R R | E—

Unit vector perpendicular to both a+b and a—bis
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Activity 3 :

(a) (a - b) X (a + b) is equal to
(i) 0 Gi) |af —=|bF  (iii) axb (i) 2(axb)
(b) Find the area of the parallelogram whose adjacent sides are given by the vectors

5:3;+_j+4k and B:;—jﬂ'c

(a) (&—B)x(;z+5):ax3+ ivesser T veseerens =

=0+axb+ ... +0
:2(3><B)
(b) c;=3?+j+4kand5=?—j+k
i j ok
axh= 1 4=

. Area of the parallelogram :| axb ‘ =

Activity 4 ¢

Let A(LL1), B(1,2,3) and (C(2,3,1) are the vertices of a triangle
(a) Find AB and AC

{b) Find thc arca of the trianglc ABC’

@ AB=(1-1)i+(2-1)j+(3-1)k=.....
AT = it = et

(b) ABxAC=|. .. .|=

Therefore |ABx AC
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THREE DIMENSIONAL GEOMETRY
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11.3 Equation of a line in space

At a glance
< Equation of a line through a given point and parallel to a given vector is
® Vecior form
r=a+ib
a is the position vector of the given point

b is the parallel vector

® (Cariesian form

cEh o Eah
a b c

(xl, yl,zl) 1s the given point

a,b,c are the direction ratios of a line

=+ Equation of a line passing through two given points
® Vector form

r=a+(b-a)

a and b are position vectors of first and second points

® Cariesian form

Mo i

XX

(x,¥,2,) and (x,,¥,,2,) are first and second points
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Activity 1:
Find the vector and cartesian equations of the line which passes through the point (1,2, 3)

and is parallel to the vector 37 +2 7 — 2%

Given point , (x] sV Z ) =(1,2,3), its position vector 1s a=i+ 2j+3k

Parallel vector is b =3 + 2}: - 21; ,direction ratios of the lineare a =3, =2, ¢=-2
Therelore, the veclor equation of the line 1s

F=a+b

=i 4243k Ao )

Also, the cartesian equation of the line is

Activity 2:

Find the vector and cartesian equations of the line which passes through the point with

x+3 y-4 z+8
35 6

posilion veclor —2f+ 4}' —5k and is parallel to the line given by

Position vector of the given point is a=—2i+ 4} —5F . (x1 a2 ) ={—2.4.5)

¥+3 y-d4 248
5 6

direction ratios of the lineare a =3, h=5, ¢=6

So parallel vector 1s b=3i+ 5} +6k and

Parallel line 1s

Therelore, the vector equation of the line is r=a+4b

1.e.

2

P =204 47 = 5k+ Ao )

X=X _y-y _z-3

Also, the cartesian equation of the line is

a b C
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-5 y+4 z-6
e

The cartesian equation of the line is

, Write its vector form

From the given equation we observe that
(2,002 )=(5-4.6) and a=3, 6=7, ¢=2
Therefore ¢ =5/ — 4j+ 6k and h=3i+ i 2%

Thus the vector equation of the line is » = a+Ab

Activity 4:
Find the vector and cartesian equations of the line that passes through the points
(3, < —5), (3,—2,6)

Givenpointsate (%,v .2 1=(3-2-5], (5.4..21=(3,-26),
Position vectors of the given points are a=3i- 2j—5k, b=3i- 2j+6k
Therefore, the vector equation of the line is

r=a+ ?L(B = 3)

F=3i=2 45K+ A( (comrrrren ) RO ) )

F=3i= 245k 4+ Al )
Also, the cartesian equation of the line is
X=% _Y-»h _ZI-%

LL=X V=) -5

x—s_]— _Z— ------
70 e N
x—3 P—urees Z— e
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WORKSHEET 2

11.5.1 Distance between two skew lines

At a glance

Shortest distance between two skew lines r = a—l +Ab, and r=a, + ub, is

(52 _al)'(};t ><_*2)|

T

Activity 1:
Find the shortest distance between the lines # =i +2 J+3k+4 (; -3j+ Zk) and

=i+ 5j+6k +,u(2§+3j+k)
Given lines are ;:§+2j+3k+ft(§—3j+2k) and ?:4E+5j+6k+y(2}?+3j+k)

G =i+2j+3k, B=i-3j+2k and & =4i+5j+6k, b,=2i+3/+k

Shortest distance between the lines 1s

|(ag—a1)-(51x52)

el |
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Activity 2:
s+l g+l z£l

Find the shortest distance between the lines z ; atid
x=3_p-5 z-T
| -2 |
Given lines are il - e - z+l and x-3 _y=5_z-7
-6 1 2

G, =—i—j—k, b =Ti-6j+k and d,=3i+5+7k, b,=i-2j+k
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WORKSHEET 3

11.6.2 Equation of a plane perpendicular to a given vector and passing through a given point

11.6.3 Equation of a plane passing through three non collinear points

At a glance

B The equation of a plane through a point whose position vector is a and

perpendicular to the vector N is (F-d)-N=0

F Equation of a plane perpendicular to a given line with direction ratios 4,B8,C
and passing through a given point (x,,,,z,) s
A(x=x)+B(y-y)+C(z-7)=0

B Equation of a plane passing through three non collinear points

(x,,y],z]),(xz,yz,zz) and (x,,;,2; ) s

X-x  y-¥
HL=X =W 4,7f =0

Xy=X =W 4374

F Cartesian equation of a plane passing through three non collinear points

having position vectors a, b, ¢ is (F—Ex’)-[(!;—é)x(ﬁ—é)}o
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Activity 1:
Find the vector and cartesian equations of the plane that passes through the point ( 1,0, —2)

and normal (o the plane is i+ j —k

Position vector of the given point (I,O, —2) is d =i+0j—2k and the normal
vectoris N=i+j—k

Thercfore vector cquation of the planc is given by (F = Ef) .N=0

Also (x,,1,,2,)=(1,0,2) and direction ratios of Nare A=1, B=1, C=-1
Cartesian equation of the plane is A(x — ) +B(y =3 ) + C(z — ) — (]
1(.]:—1_)+""""'+ ...... :0

X+ y—-=3

Activity 2:
Find the vector and cartesian equations of the plane that passes through the point (5, 2 —4)

and perpendicular to the line with direction ratios 2, 3, -1

Position vector of the given point (5,2,—4) is d=5i+ 2 j —4k and the normal
vecloris N =2i+ 3ji-k
Therefore vector equation of the plane is given by (F -a ) N=0
i, (Fmremrenne )-(2E+3j-k):0
Also (x,9,,2,)=(5,2,~4) and direction ratios of Nare A=2, B=3, C=-1

Cartesian equation of the plane is A(x—x,)+B(y—y,)+C(z—z)=0
D(X =) 4 rermrepeeenns =

2x 3y =20
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Activity 3:
Find the equation of the plane that passes through the points (1,1,0], (],2,1), (—2,2,—1]

Given points are (x;,,,7,)=(1,1,0),(x,,35,2,) =(1,2,1) and (x;,25,2,)=(-2,2,-1)
Equation of the plane is

X=X Y-y zI—Z

L% h=h %5-z|=0

-1 yp-1 240
I S =0
—J—1 wne e
2x+ ..................

Activity 4:
Find the vector equation of the plane that passes through the points

(2,5,-3), (-2,-3,5), (5,3,-3)

Let G=2i+5j-3k, b=-2-3j+5k ¢=5+3j-3%
b—G=—4i-8j+8k and G—G=reerees

Then the vector equation of the plane 1s
(F-a)| (-a)x(c-a)|-0

(F—(2§+5j—3k)]-[(—4§—8j+8k)><( ------------ )J:o
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CHAPTER 12
LINEAR PROGRAMMING

POINTS AT A GLANCE

1. A linear programming problem (LPP) is one that is concerned with finding the optimal
value (maximum or minimum) of a linear functions of several variables (called
objective function) subject to the conditions that the variables are non-negative and
satisfy a set of linear inequalities (called linear constraints).

Variables are sometimes called decision variables and are non-negative.
Eg: Maximise Z=250x+75 y (called objective functions)

5x+y<100 , x+y<60 (constraints)

x20, y20 (non-negative restrictions)

2. Feasible Region: - The common region determined by all the constraints including
non-negative restrictions x, y20 of a L.P.P is called the feasible region (or solution
region) for the problem.

3. Optimal (feasible) solution :- Any point in the feasible region that gives the optimal
value (maximum or minimum) to the objective function is called an optimal solution.

4. The optimal solution to a L.P.P lies at the corners of the feasible region.

5. Any point outside the feasible region is called an infeasible solution.

6. If the feasible region is unbounded, then a maximum or a minimum may not exist.
However, if it exists, it must occur at a corner point of feasible region.

7. If two corner points of the feasible region are both optimal solutions of the same type,
i.e; both produce the same maximum or minimum, then any point on the line
segment joining these two points is also an optimal solution of the same type.

8. Corner point method:- For solving a L.P.P
(i)  Find the feasible region
(i) Determine its corner points
(iiij Evaluate the objective function Z=ax+by at each corner point . Let M and m

respectively be the largest and smallest values at these points.
(iv)  If the feasible region is bounded, M and m respectively are the maximum and

minimum values of the objective functions.
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Linear Progamming
Work Sheet - 1
Graphical Method of Solving LPP
Activity -1
Consider the follwing LPP

Maximise Z=x+y

Subject to .
2x+y-320
x=2y+1<0
y<3
x<0,y20

(a) Draw the feasible region

(b) Find the corner points

(¢ Find the corner point at which z attains the maximum

Ans:  Given problem is, Maximise z = x + y, such that

2x+y =23
x=2y>-1
y<3

x<0,y>0

First,drawthelines 2x+ y =3,x -2y =-1& y =3

2x+y=3 x=2y=-1

3 x |0 1
x| 0 A 1 .
y 310 y 2 0 r=




l Samagra Shiksha Kerala Mathematics I

Class : Plus Two

At(0,0), 2x + y >3 = 0 >3, whichis false
. feasible region lies at right side of the
line 2x+y =3

At(0,0),

x—2y < 1= 0< "1,,whichis false

. feasible region lies above the line

x=2y="1

for y <3, feasible region lies below the line
y=3

| | | -
Vq 0 1 \_z 3 4 3 [ 7

-1y | e x+y%3.:

shaded portion ABC respesents the feasible region.
corner points A(0,3)

To find corner point B

Solve the equations 2x+ y=3& x—2y =-1
(Solve here)
x=1, y=1
- B(L,1)

To find corner point C

Solve meequations x—2y=-1 & y=3
(Solve here)

x=5, y=3,
- C(5,3)

. corner points are A(0,3), B(1,1) & C (5,3)

Corner points Value of
z=x+y

A(0,3) 2=043=3
B(L,1) s=141=2

.-, corner points at which z attains its maximum is C (5,3)
Solution is x=5, y=3
. Maximum value of z=5+3=8
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Activity 2
Solve the following LPP

Minimise z = 200x + 500y
Subject to the constraints x +2y >10

3x+4y<24
x20,y20

Ans:  Drawthelines x+2y =10 and 3x+4y =24

10

Shaded portion ABC represents

He2y=10 . .
the feasible region.

o W 1 1 2 3 4

-1

-2

Find the corner points A, B and C
A(0,5), C(0,6)

To find the co-ordinates of B, Solve x+2y =10 & 3x+4y=24
(Solve here)

B4.,3)

Corner points | Value of z = 200x + 500y

DTC) N (R ——
B43) | -
o) N E——

Hence, minium value of z is 2300 attained at.........................




l Samagra Shiksha Kerala I

Mathematics
Class : Plus Two

Activity -3

Solve the following problem graphically
Minimise and Maximise z =3x+9y
Subject to the constaints

x+3y<60
x+y=10
x<y
x20,y>20
Ans:  Draw the lines
x+3y =60
x+y=10&x=y
i
| = | x+3y=60
Akl x [0 6o
' s _ HETH v [20f 0
L ::(+3y.=.ét] . . x+y - 10
i 10 - T X 0 10
IEAE e s SIHIAN v 19 0

Identify the region ABCD
The corner points are A(..,..), B(...,...), C( ...,..) and D(...,...)

The maximum value attains at C( ...,..)

Comerpoints | Value of z =3x+9y and D(...,...)and it is 180 in each case. .,

A( ) Every point on the line segment CD gives
B(""'" ) 90 o maximum value.
C (""""') ?g O—)Mlmrnum The minium value of z is 60 and occurs at

B(5.5).

D(.oeperr) 180} Maximum
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Solve : Minimise z =3x+2y

Subject to x+y=>8

3x+5y<15
x20,y20
Ans:
Complete the graph
Draw the lines x+ y =8 1zd
x| 08 *
4y 8o ’
and 3x+5y=15 4
013 *
y 3 0 =10 -a -E —4 -2 o 2 4 8 8 10 12
oY

There is no point satisfying all the constraints simultaneously. Thus the problem is has no
feasible region and hence no feasible solution.
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CHAPTER 13

PROBABILITY
Worksheet-1

13.2. Conditional Probability

Let E and F be two events associated with the same sample space of a random experiment.
Then the probability of occurrence of the event E given that event F has already occurred is called the
conditional propability of E given F

It is denoted of by P(EJF)

P(ENF)

P(E/F):TF)

,provided, P(F') # 0

Properties of Conditional Probability

(1) Let EandF be events of a sample space S of an experiment
Then P(S|F)=P(F|F)=1
(i) If A and B are two events of a sample space S and F is an event of S such that P(F) # 0
Then P(AUB)|F)=P(A|F)+P(B|F)-P(ANB)|F)
In particular, if A and B are disjoint events,
Then P((AV B)|F)=P(A|F)+P(B|F)

(i) PE'|F)=1-P(E|F)

Activity -1

A family has 2 children. What is the probability that both the children are boys given that atleast
one of them is a boy.

Ans:  Let ‘b’ stands for boy and ‘g’ for girl.

Sample space, S = {(b,b), (D,g)yeeeeenne ereeen }

Let E and F denote the following events.
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E : both the children are boys

F : atleast one of'the children is boy.

HD=%ﬁmP@ﬂﬂ=u

.. P (both the children are boys given that atleast one of them is a boy)

P(E | F)
P(E N F)
P(F)

Activity -2

5
Evaluate P(4 U B),if 2P(4) = P(B) = 3 and P(A/B) =

(V)

1
Ans: Giventhat 2P(4) = P(B) = B

5 5
2P(A)=— P(B)=—
Then 2P(4) 5 and P(B) 5

P(4]B)=%
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(1) becomes

Activity :3

An instructor has a question bank consisting of 300 easy True/False questions, 200 difficult
True/False questins, 500 easy multiple choice questions and 400 difficult multiple choice questions. If
aquestion is selected at random from the question bank, what is the probability that it will be an easy
question given that it is a multiple choice question.

Ans:  LetE and F be the events,
E: getting an easy question
F: getting a multiple choice question.

Total no. of question=..........cccceceeuenene + + +

=1400

N(F)=500+400=900
N(ENF) =500 (easy & multiple choice questions)

PEAF) =20 _ 35
14
P(F)=——=—————~
(F) 1400
Required probability,
pE Fy=2ECE)
P(F)

Activity-4

A black and ared dice are rolled.

0] Find the conditional probability of obtaining a sum greater than 9, given that the black
dieresultedina5.

(i) Find the conditinal probability of obtaining the sum 8, given that the red die resulted in
anumber less than 4.
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Ans: (i) Here, the sample space ‘S’ has---- elements
E and F be events,
E: getting a sum greater than 9
F:black dieresulted in 5

Wehavetofind P (E | F )

E= {(4,6),(5,5),(5,6),(6,4),(6,5),(6,6)}
F = {(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)}

ENF={. ...}
P(ENF)=-"1= oo,
P(F)=ieeierannn.
Required probabiltiy,
P(E n F
P(E|F)-= (P(F) )

(i) E: getting sum 8
F: red die resulted in a number less than 4

E={(2,6),(3,5),(4,4),(5,3),(6,2)}
F={(1,1),(1,2),(1,3),(2,1),(2,2),.......(6,3)} (writeall outcomes)

En F = {5,3),(6,2)}

P(E N F)= .oooocoo....
18
PO =57
P (E_j _P(E N F)
F P(F)
_ _ L
= = 3
Activity 5
_5 ppy=2 7 F
If P(4)= 11,P(B)—11 and P(AuB)—11 .Find
(i) P(ANB)
(i) P(4| B)

(i) P(B | A)
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6
Ans: (i) Given P(4) = 1

P(B) = %

7
P(AUB)=—
( ) T

S .2 _p4nB)-=
AT ]

P(ANB) =—+ > ...

(i) PB|A)=————

oooooooooo

(i) P(B|A)=
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13.4 Independent Events

Two events E and F are said to be independent if the probability of occurrence of any one of
them is not affected by the occurrence of the other.

Inthiscase, P (E | F) = P(E), here P(F) #0

P(F | E) = P(F),here P(E)#0
Thus, if E and F are independent events,
P(ENF)=P(E).P(F).
* The term ‘independent’ is defined in terms of ‘probability of events’ where as ‘mutually

exclusive’ is defined in tems of events (subsets of sample space).

* Independent events may have common outcome

* Mutually exclusive ents never have acommon outcome

* Two mutually exclusive events having non-zero probabilities of occurrence cannot be
independent

* Three events A, B and C are said to be mutually independent, if

P(ANB)=P(A).P(B)

P(ANC)=P(A4).P(C)

P(BNC)=P(B).P(C)

P(ANBNC)=P(A).P(B).P(C)
* Ifthe events E & F are independent, then

(a) E’and F are independent

(b) E and F" are independent

(c) E andF are independent
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Activity -1

A dieis thrown E and F are events such that
E: the number appearing is a multiple of 3

F: the number appearing is even.

Find whether E and F are independent.

Ans:  Here sample space S = {1,2,3,4,5, 6}

Now E = {3,6)

from (1) & (2)
S E  and  F areindependent

Activity -2

Three coins are tossed simultaneously.

E, F & G are events such that

E three heads or three tails

F: alterast 2 heads

G atmost 2 heads.

Of'the pairts (E,F), (E,G) and (F,G), which are independent, which are dependent?

Ans:  Here Sample space Sz{MiI-I,PHJT,HTH,THLI,HTT,HH,]HT,TTT}

{HHH ,TTT)
{HHH, HHT,HTH , THH }
(HHT,HTH,THH , HTT,THT ,TTH,TTT}

E
F
G

ENnF =
EnG=
FNG=
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P(F).P(G) =

11

P(E).P(F) =0 =2 =P(FNE)

472
Hence, the events E and F are independent events.

The pairs of events (E,G) and (F,G) are dependent.

Activity -3

1
Events A and B are such that P(A):%,P(B):%and P(not A ornotB) = Y

state whether A and B are independent.

Ans:

P(not A or notB)=él‘—

P(A) =%,P(B) =%

P(AUB)=

N

:P(AmB)':i

=1- =

Now, P(A). P(B) = x

.. Aand B are not indepedent
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(1) The probability of solving a problem independently by A and B are ;— and

‘11— respectively. Find the probability that exactly one of them solves the problem
) Aand B try to solve a problem independently.

1 1
The probability that A solves a problem is ) and that B solves the problem is 3
Find the probability that
(a) Both of them solves the problem.

(b) Problem is solved.

1 1
(1) P(A)=§ P(B)ZZ
P(A")=1=P(A) =
P(B')=1-P(B)=

Probability of ........... one of them solves the problem

= P(A).P(B")+ P(B).P(4")
_5
12

) Let A: problem is solved by A

B: Problem is solved by B

P(4) =%,P(B) =§

(@) P (both solve the problem) = P(A4( B)

= P(4).P(B) = =

AN~
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(b) P(problemissolved) =1- P(Problem not solved)

—1-P(AN B
=1-P(4")YB"
=]l—

2 P(4")=
3 P(B")=

Activity -6

Rani and Joy appear in an interview for 2 vacancies in the same post. The probability of Rani’s
1 1
selection is 5 and that of Joy’s selection is 5 What is the probability that
(a) Rani will not be selected

(b) Both of them will be selected

(©) None of them will be selected

Let Rani’s selection be the event A & Joy’s selection be the event B.

P(4) =%,P(B) =§

(@  P(Raniwill notbe selected) = P(A4")

=1-P(4)

6
7

(b) P(Both of them will be selected)

= P(AN B) = P(A).P(B)
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(i) P(None of them will be selected)

= P(A'N B
= P(A".P(B")
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