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ALGEBRA — VARIATION OF GRAPHS - 8 MARKS
1. Varshika drew 6 circles with different sizes. Draw a graph for the relationship between the diameter

and Circumference (approximately related ) of each circle as shown in the table and use it to find the

circumference of a circle when its diameter is & cm.
2 3 5
62 | 9.3 15.5

4
12.4

1
3!‘1

Diameter (x) em

Circumference (¥ Jem

Solution :
1.Table :

T ]

R

Scale

Im X axis 1 cm =1 unit

In'¥ axis 1 cm = 3.1 unit

o8

T T
| {

Diameter (x ) em

Circumference (ylem | 3.1 | 62 | 9.3 | 124 | 155 | 186

2 Variation :

Direct Variation
3. Equation :

¥ =kx

4. Points :

Circumference

ke
o | b

18.6

15

=

.1

o

(1

3.1

(=3

4 516 |7

Diameter

(1, 3.1),(2,62),(3,93),(4,124),(5,15.5),(6, 18.6)

5.5olution :

From the graph , When diameter is & cm , its circumnference = 1B.6 em

2. A bus is travelling at a uniform speed of 50 km/hr. Draw the distance —time graph and hence find

(i). the constant of variation

(ili). the time required to cover a distance of 300 km from the graph

Solution :

{ii). how far will it travel in 90 minutes ?

1. Table

Time taken x (in mins ) 120 | 180 | 240 | 300 | 360

50 | 100 | 150 | 200 | 250 | 300

Distance v [inkm)
2. Variation :

Direct Variation
3. Equation :

y=kx

4. Points -
(60,50, (120, 100), (180, 150), (240, 200),

( 300,250), (360, 300)
5. Solutin -
From the graph,

| Distanos (i k.

SR X

| 7%

=
4

r
1

$

& axis | om = 3 mins
L yands |ema = 50 km)

EEE EE

0 4

o e oo

T i minuges)

20150 180 20 M0 M0 MO 330 340 390

. L 5
(i).. Constant of variation k = =

(ii). The distance travelled in 90 minutes = 75 km

(iii). The time taken to cower 300 km

(1)

= 360 minutes = & hours



3. A company initially started with 40 workers to complete the work by 150 days . Later, it decided to fasten u
the work increasing the number of workers as shown below.
Number of workers (x) 40 50 60 75
Number of days (y) 150 | 120 | 100 80

(i).. Graph the above data and identify the type of variation.

(ii). From the graph, find the number of days required to complete the work if the company decides to
opt for 120 workers ?

(iii). If the work has to be completed by 200 days, how many workers are required 7

Solution - i 1
1.Tahle : HIAEEE E 1 5T 5 =5 5 I BS i
R L e S G R A e el i S A 1 | Sl -
Mumber of ) [ [ 1 |
workers ( x) 30 | 40 50 60 | 75| 100 ( 120
Number of
200 150 | 120 | 100 | 80 | 6O 50
days (v )
2. Variation :
Indirect Variation
3.Equation :
xy=k
xy =40 x 150 = 6000
Xy = 6000 e
4.Points : i ] S b b :
(30,200), (40,150), (50,120), (60,1000,(75.80), P 01 L L L L | | | 4 - :
(100, a0y, (120,50) et 1 = 4
5. Solution : |l ! ) -
I YW & % @ M W NN |
From the graph, [ "' | T "N . [

{i). Type of variation = Indirect variation EEE=se Ei =

(ii). The required number of days to complete the work when the company decides to work with 120

workers = 50 days

(iii). If the work has to be completed by 200 days, the number of workers required = 30 workers

4. Nishanth is the winner in a Marathon race of 12 km distance. He ran at the uniform speed of 12 km / hr
and reached the destination in 1 hour.He was followed by Aradhana, Jeyanth, Sathya and Swetha with
their respective speed of 6 km/hr, 4 km/hr, 3 km/hr and 2 km/hr. And , they covered the distancein 2 hrs,
3hrs, 4 hrs and & hours respectively. Draw the speed -time graph and use it to find the time taken to

kaushik with his speed of 2.4 km/hr. 2
&
Solution : { Scule
B [ ] . . t ' { g lom=1km
1. Table : e _yasslcme i be
Speed x (km/hr) | 12 6 4 3 2 e
Time v ( hours ) 1 2 3| 4 |6 ta -
B 2 e R 1 i
2.Variation : e b
Indirect Variation 5 3, 4)
3. Equation : B
k S ] 1 ! 4, 3)
xy =
xy=12x1=12 2 A | [Debegtd -
xy =12 . =2 _
4'Pmm5:{12l}{ﬁz}{43}{34]{_26} T 0 1 3243 4 3 9 1 8 lmuuu‘:—
" ] » ] i ' ] ¥ ’ t 4 1 o
5. Solution : v

From the graph, The time taken by Kaushik to go at aspeed of 2.4 km/hr = 5 howurs
(2)



5.A garment shop announces a flat 50% discount on every purchase of items for their customers. Draw the
graph for the relation between the Marked Price and the Discount. Hence find
(i). the Marked Price when a customer gets a discount of Rs.3250 ( from graph )

(ii). the discount when the Marked Price is Rs.2500 !
it i R e S T = R
Solution: - = i ’u, |
| Lil o
1Table : | u!.mmt.ﬂ:‘
Marked Price (x ) | 1000 | 2000 | 3000 | 4000 | 5000 | 6000 | 7000
Discount (v) S00 | 1000 [ 1500 | 2000 | 2500 | 3000 | 3500 I
o ; a00g
2 Variation - F “0*
Direct Variation "gg“ I 3500
3. Equation : ‘ 2500 |
-ttt bt
y= kx ! F 10‘.* ¥ =%x i
y_ 500 _ 1 |18
= = | 1f%0
: 1000 2 EliE= mJ___ i . ] ]
¥y==x j 500 |
Z : s £ I .
4. Points : i 2s00] [ lesed
(1000,500 3 ,(2000,10007, (3000, 1500 },{4000.2{100}} | g s
( 5000,25007, (6000, 3000}, (7000,3500), b 4 E{g_g? . _E
5.Solution : il T :
From the graph, - ] : :
{i). If the customer gets a discount of Rs.3250, then the Marked Price = Rs. 6500 /-
(ii). If the Marked Price is Rs.2500, then the discount = Rs. 1250 /- .
6. Draw the graphof xy =24 , x , ¥ > 0 . Using the graph find ,
(i). v when x=3 and (ii). x when y=6
Solution : = |
1Table : . | .
13 : ' =
x |12 ]| 8 6 4 3 2 B ! In ¥ anis 1 em = 1u
y 23|46 ]|8]1 i o |
2. Variation : 1 \ =
Indirect Variation 3 \
3. Equation : L g .
xy=k 7
xy=12x2=124 : >
xy =24 :
4
4. Points : .
(12,2),(8,3),(6,4),
]
(4, 6),(3, 8)(2,12), :
5. Solution : ¥
From the graph, {4 1 g4 3 & 7 B 9 u 12| 13 14
{i).. If x=3 then , y =8 EHE 5
(il ¥ y=6 then . x =4 ] 5

(3)




7. Graph the following linear function y = % X . Identify the constant of variation and verify it with the graph.

Also, (i).find ¥ when x=9 (ii). find x when y=7.5.
Solution: : e | £ i
1Table : | !
x| 2] a|[6] 8 |10f[12]|14]16 1

¥ 1 2 3 4 5 5] 7 &
2 Variation : o /
Direct Variation g ] /
3. Equation : Bu i:
y=kx 2 ; 7
e . =5
k st T |
Is {
_1 i5 2
¥ = Ex a ..
4. Points : 3
{Eal}1[412]r{6r3]r{8l4}l(1ﬂ15) 2 H F 3
(12,6) ,(14,7),(16,8) 1
5. Solution : [ x
From the graph, 13

(i).If x=9 then ., vy=4.5
(ii) f y=75 then , x=15

8. The following table shows the data about the number of pipes and the time taken totill the same tank.

Mo. of pipes (x) 2 3 6 9
Time taken (inminutes) (¥) 45 30 15 10

Draw the graph for the above data and hence

(i). Find the time taken tofill the tank when five pipes are used
(ii). Find the number of pipes when the time is 9 minutes.

Solution : - : *-; At
| ] [ e fE # Sl =l T 0 =5 -
1Table: af | t | ; |
= I ! " :u T ™ Pt
No. of pipes (x) 235|689 ]10] 7 e =E : e
| L | |1 S i Bt e e H e 2 e 2] v = Hat- |
Time taken (y )(mins) |45 |30 |18 |15|10] 9 | | e e
i [ Y I
2 Variation : ] I [ G T Tl
Indirect Variation A : ; il i
3. Equation : i
xy==k ;i = ;
i
xy=2x45=90 ;?: “ S o
Xy = a0 ! 14
4. Points : 81 T 2 ! . ..
T 3 T IR | i bl
(2-45},(3-30}(5.13,‘1.(6.151.(9.101(10.9}"': ..... S o e B e B
5. Solution: Rt e
From the graph g ! 1 Y O 0 01 A S0 A
I 1 El [] L) | B [ AN ] TR 1
(i). Time taken to fill the tank if using 5 pipes = 18 minutes | | | | | 6 "“"4;"‘““ ; o 1

(il). Number of pipes used if the tank fills up in 9 minutes = 10 pipes

(4)



9.A school announces that for acertain competitions , the cash price will be distributed for all the participants
equally as show below.

No. of participants [ x) 2 4 | 6| 8|10

Amount for each participants inRs. (y) 180 | 90 | 60 | 45 | 36

(i}. Find the constant of variation.

(ii). Graph the above data and hence , find how much will each participant get if the number of participants are 12.

Solution :
1. Table : Ei

No. of participants (x) | 2 | 4 | 6 | 8 |10 ] 12 | | | %
Amount for each '
participants in Rs. (y)

-

dood ol bob o}
i

|

180 | 90 (6D | 45 | 36 | 30

2. Variation :

Indirect Variation

3.Equation :

xy =k e

xy =2 x180 = 360 i |

xy = 360 e
4. Points : e

(2,180),(4,90),(6,60),(8,45)(10,36),(12,300) |
5.Solution :
(i). Constant of Variation k= 360

(ii). Cash Price each participant will get if 12

participants participate = R5.30

10. A two wheeler parking zone near bus stand charges as below.

Time ( in hours ) (%) 4 8 12 |24
Amount inRs (y) 60 | 120 | 180 | 360

Check if the amount charged are in direct variation or ininverse variation to the parking time. Graph the data.

Also (i). Find the amount to be paid when parking time is & hr (ii}. Find the parking duration when the

amount paid is Rs.150 “'| | sele |

Solution : : y‘.
1Table : IERE ; pang !
Time(inhours)(x) [ 4 | 6 | 8 | 10 | 12 | 24 _ 1,,.,_;-”

Amount inRs (y) | 60 | 90 | 120 | 150 | 180 | 360 {

2 Variation :
Direct Variation
3. Equation ;
¥y =kx
— ¥ _ 6 _
k= iy e 15
y= L N i i - 113 Pl PR o e i R i v Salt BIFIRF e el e S
4. Points :
(4,60),(6,90),(8,120),(10,150),

(12,180), (24,320)
5.50olution :

From the graph

{i). If the parking time is & hours, then the parking charge =Rs, 90
(ii). If the amount Rs.150 is paid , then the Parking time = 10hours

(5)



Quadratic Graph
11. Discuss the nature of solutions of the following quadratic equations.

Dx2+x—12—-0 ({)rx>—8x+16—0 G x2+2v+5-0

Solution:
i) Table:
X S| 4| 3 =214 1 3 4
x 25 16 9 4 1 1 4 9 16
x S| 4| 3 =24 1 3 4
12 | -2 | -2 | -2 12| 12| <12 | <12 | <12 | -12 | -12
y 8 0 -6 | -10 | -12 | -12 | -10 | -6 0 8

Poimts: (-4, 72). (-3, 58), (=2, 42}, (-1, 307, (0, 300, {1, 12, {2, 6, (3, 2D, (4. 0)
Poinis of Parabola intersect x amis: (-4, ) and (3, ). 3 coordinates —4 and 3

L]
1
Ll iz |1
e i s fs
|II B L I'I
§ i) |':-\. L.
q'r .:';l |- 1 | .t 4 L] r
".I /
\ : /
|1 o '
3 '-Ii‘ll. .l|"|'. iy
Nan
=1, - T i1, ~ 10
N )
- -2 i, =131
Nature of Solution: i
There are twn points of intersection with the X axiz, the quadmatc equation has real and unequal roets.
iy Table:

X -1 ] 1 1 E] 4 5 ] 7 ]
X ] 1 i 9 14 23 36 <8 4
—Ex B ] eI G I Bt v I o T
+7 7 7 7 7 7 7 7 7 7 7
¥ 15 14 o 4 | ] 1 2 g 14

P-I:liliSZ (=1, 257 (0, L. (1, 99, (2, 4. (3, Ty 04, 00, 05, 10 06, 40, (0. 90, (B, 16)
Points of Farabola intersect x axis: (4, 0 x- coardinates 4
i

- * :
Lt .l|I =
1
iz
IIl 1
1
il
§ |
".1'..- P "'||:
[ER 1Y o |
| &
1 1 - II'
ml i ..I,I .
i L hi
i fi
. LY 4
5 o
1-'\.' _u" b

-~

"




[ S}

Nature of Sodution:
The quadratic equation has real and aqual roots.

i) Table:
X -3 -1 -1 0 | . 3 2
x? 2 4 1 0 1 4 q 16
Ax - —4 -1 0 2 2 ] 2
5 5 5 5 5 5 5 5 5
Y 8 5 4 5 2 13 20 20

Poimis: (-3, 8), (-2, ), (-1, 43, {0, 5). (1, 8), (2, 13], (3, 20}, (4, 29}
Poimis of Parabola intersect x axis: the parabola doesn’t intersect or touch the X axds.

'L
L 1T
r i | em ™ | iir 20 4 I3, 10
yans | g = I umils

1
FEA |

al
bt ol

(-2, &}

-al s -
Y % -4 4 -1 -3 -4 O .1 3 3 & %+ & 1 X

Natore of Sodution
Thers is no real root for the given guadratic equation.

11, Graph the following quadratic equatons and state their natore of solutions.

Mx—-x+2W=0 (@x*-dx+4=0 [x*+x+T=0
wx*—9=10 Mx-—x+9=0 (W) (Ix— 3 {x+2)=0
Solution:
i S-%+20=0

Table:

X — -3 -1 -1 0 1 2 3 4 5
X2 16 9 4 1 0 1 2 q 16 a5
o 36 a7 18 & 0 -4 | =18 | =27 | =36 | 45

+20 0 20 20 0 1 Ll 20 20 20 20
Y T2 56 41 30 1 12 1] 2 0 0

Poimts: (-4, 72) (3. 36), (-2, 42}, (1. 300, (0. 200, (1.12). (2. §). (3.2 (4. @)
Point of intersection of Parabola af x axis: (4, 0) and (5. 0. X- Coordinates are 4 and 5

(7)



Ill'
Solution:
Since there are two pommts of intersection with the x axis, the quadratic eguation
1 — 9 + 20 = ( has real and unegual roots

(i) x*—dx+4=0
Table:
-4 | -3 |-21-1 ] 1 2 3 4
r 1§ Q 4 1 1] 1 4 Q 1§
—~4r | 1§ | 12 2 4 0 -4 | -8B |-12]| -18
4 4 4 4 4 4 4 4 4 4
¥ 3§ | 15 15 9 4 1 ] 1 4

Poimis:
. 36). (-3.25), (-1 16). L 8L 0 40 (L 1. (2. 0D, (3. 1) (3. 40

(8)



% 15 —b& Saik
e -~ | om - 1 emie
= 14 il - | cm - Temin
—EX
b0
1, 9%
-4

. Sl X
L4
o
3
L1

Solotion: T
Here, the curve meets the % - axis at (2, 0 ).

.~ The equation 2 equal roots.

. The % - co crdinates of the points is x= 1.

- Sohxtion= {2, 2
(@)x*+x+7=0
Table
X -4 -3 -2 . | 1] 1 2 El 4
i 16 a 4 1 1] 1 4 a 16
=T -4 -3 -2 . | 1] 1 ) El 4
¥ 1% 13 o 7 7 4] 13 1% 27
Poinis (4, 187, {-3, 13}, (=2, ), (-1, Ty (0, 7. (1. 80, (2, 13}, (3, 9), (4. 27
Y
(-3, 13}
X o%
s
=
o3 T S B S | RS S B S S E e E
|
]
- —13
- -1

oy

(9)




Solution:
Here the curve doss not mest the © — axis and the corve bas no real roots

v} xt -9 =,

Table

x |+ [ |2 [-1 @ 1 |2 [ |4

= (16 |9 |4 |1 |0 |1 |4 |9 |16

2 |5 | [ [ [=® [ [ |5 [=@

¥y |7 |0 |5 [ |-=® [-& |- [0 |7

Poimts: (-4, T), (-3. 00, (-2, -3). (-1, &), (0, -%). (1, -8). (2, -5). (3. 0). (4. 7)

: : : e ; : :
-8
-l.-‘_a - 4 Tl P

{~L, —8¥

Solution:
Here the corve meets the x —axis at 2 pomts (-3, 0), (3, 0). -, The eguation has real and unequal roots.
-, The x-coordinates are 3 | —3 will be the solutson. -, Solatton = {3, 3}and the curve has no real roots

() ¥ -+ 0=
Table
x |4 [-2 [ [-1 [0 [1 2 3 J=
= |16 |2 (4 [1 [o |1 (4 8 |1
& (24 18 (12 [6 Jo |- [-12 [-18 [-4
= (¢ [8@ (89 |8 |8 [9 [8 |8
¥y |4 |36 |35 (16 |9 |4 1 o |1

(10)



Points (—4, 49), (3, 36}, (=2, 25), (=L, 16), (0, 9), (1.4}, (2, 1), (3. 0L (4. 1)
y

i)
S 1T

sl
e - lom -]
p-izes — | =m — I enis

EIEE

) L

Salution
Here the curve meets the x-axis at ooly one peint (3, (). and the equation has real and equal roots.
;. The x-coordmates are 3 will be the selution. - Saloton = {3, 3}

(vi) (2 - 1) {x + 2) = 0.
¥ =(Ex-3)(r+2)

=lr+dy-3x-6
=lF+x-6
Table:
-4 |3 |- |[-1 0 1 2 3 2
r 16 |9 2 1 Q 1 < Q 16
Ir? 2 12 |8 Q 2 B 18 |32
+r |4 -3 |1 |[-1 0 1 2 3 2
S |45 |6 |68 |-6& |-6& |-68 |6 |6 [-6
¥ 12 o 0 -5 |- |-3 |4 15 |30
Poinis:

4, I2). (3. 9). (2. 0). (-1.-3) (0.—6). (L. -3} (2. 4). (3. 13). (4. 300)

(11)



T-axan - [ crmi— | i
i — [ e - 2wl

— 18
=T
=14

e T

Soluton:

Here the curve mests the x-axis at 2 points (-2, 07, (1.5, 0).
. The equation has real and unequal roots.

-~ The x-coordinates are -2, 1.5 will be the soluben

-, Sohagon = {-2, 1.5}

13. Draw the graph of y =x* + x -2 and hence solve X* +x -2 =L
Solution:

o] -] y y N -] y
—a s s s = —a —a =& s

10 |4 0 -2 [-2 |0 < 10 |18
Poimis: (—4. 10} (-3, 95 (<2, 0. (-1 =20, (0. -2, (1, 0. (2. 4 (3., 100, (4, 18)
Sobtrachion v = £+ x-12

Table:
X 4 -3 |=2 |-1 |0 1 2 3 4
X 168 |9 4 1 0 1 4 9 146
+x |4 -3 |- |-1 |© 1 2 3 4
¥

0 = £+ x-2
o I A o B
y =40

(12)



Solutton: -2 and 1
14. Draw the graph of y=x"+ 1x — 4 and hence mse it to salve x* +3x—4 =10
Solution:

Table:

r = = |2 [T Jo [t [z [3 |2

= |18 |8 |2 [T [0 [1 [# [® [1&
I |-12 | |- |3 [0 [z |8 [? |12

1 |4 [4 |4 |4 [4 [= [2 [2 [=

¥ 0 - -G -6 -4 1 ] 14 |24
Poimts:

(=, 00, (=3, <) (=2, =6) (1. =6), (0. =2), (L. 0} (2. 6), (3, 14). (=, 24)

Subtraction ¥ = £+3x-4
0 x+3ix-4
=) L
¥ 0

(13)



l.? . .
Sade
e — | - ] sl
- 18 R P T
=T
=14
=12
— 1

B

Solution:

The curve mests x—aas af (-4, 0). (1. 0) and

the co-ordinates of the points x=—4, r = 1 will be the salution of ©* +3xr-4=1
- Soloteon = {4, 1}

15. Draw the graph of y = x* —5x —6 and hence solve x* —5x—14=10
Solution:
Table
X -4 |3 |- |-l
X 16 (9 2 1
=5x |20 15 10 ]
& | | |= |= = |5 [
¥ 30 18 2 0 =10 |-12 |-12 [-1D

Poimis (-2, 30, (-3, 9. (=2, B). (-1, 0}, (0. =&). (1. =100, (2, =12}, (3. -12), (4. 1)
Subtracion v = Y -3x-6

1 2 3 4
1 4 9 146
=5 |-10 |[-15 |-20

ll_h.i_hlﬂllﬂllﬂl
&,

0 = ¥-S5r-14
(=) =) () (B
¥ _= g

(14)



T-ain -~ 1 cmi = 1 oot
il — | omi - I onim

— 14

L |
Salobon
The x co-ordinates of the points x=-1, x =7 will be the sohmion x* - 3x-14=10
-, Sohiion = {-1, T}

For Practice

P B b o B

Draw the graph of v= 1r* and hence solve 20 —x—6=0

Draw the graph of v =x°+ 4r + 3 and hence find the ootz of x* = x+1=10
Draw the graph of y =x* —4r+ 3 anduse it to salve & — G+ 9=0

Draw the graph of ¥ =x*— 4 and bence solve ¥ —x-12 =0

Draw the graph of v = x* + ¥ and hence solve x* +1 =10

Draw the graph of y=x+ 3xr + 1 and use it to solve x* + Ix +1 =10

Draw the graph of v = 2x" — 3x — 5 and hence solve Ixv* —dx—6=0

Draw the graph of v =({x — 1){x + 3) and hence solve * —x—G=10

LR

(15)



GEOMETRY

1. Construct a triangle similar to a given

triangle PQR with its sides equal to %

of
the corresponding sides of the triangle PQR

(scale factor % <1

Solution;
B Rough diagram
.f_"'\\\ r
SN, 7\
P X
}) ] ‘,(ﬂ .__‘-‘ // '\\\ ¢
A LY /’ \ by
7/ 5,
AL, T
Q R f

Given a triangle PQR we are required to

construct another triangle whose sides are 3/5

of the corresponding sides of the triangle PQR

Steps of Construction:

1. Constructa A PQR with any measurement

2. Draw aray QX making an acute angle with
QR on the side opposite to vertex P

3. Locate 5(the greater of 3and 5 in i) points,
Q;; Q,» Q, Q, and Q, on QX so that QQ, =
Q0,=Q0,0,=0,Q,=Q,Q..

4. Join QR and draw a line through Q,(the
third point, 3 being smaller of 3 and 5 in =)
parallel to Q3R to intersect QR at R.

5. Draw a line through R' parallel to the line
RP to intersect QP at P’. Then, A P'QR' is
the required triangle each of whose sides is

three-fifths of the corresponding sides of
APQR.

2. Cons Construct a triangle similar to a given
triangle PQR with its sides equal to % of
the corresponding sides of the triangle PQR

(scale factor % >1)

(16)

Solution:
Rough diagram

[J
A
LN

gy
# N
PSRRI SRR

Tl L) i s

Given a triangle PQR, we are required to
construct another triangle whose sides are &

of the corresponding sides of the triangle PQR
Steps of Construction:
I. Constructa A PQR with any measurement

2. Draw aray QX making an acute angle with
QR on the side opposite to vertex P

3. Locate 7 (the greater of 7 and 4 in 1)_ Q
Q,. Q,, Q. and Q; on QX so that
QQ,=Q,Q=Q0,=Q,Q,= QQ..

4. Join Q, (the 4" point, 4 being smaller of

1?

4 and 7 in i-) to R and draw a line through

Q7 parallel to Q R, intersecting the extended
line segment QR at R’,

5. Draw a line through R' parallel to the line
RP to intersect QP at P’. Then, A P'QR' is
the required triangle each of whose sides is
seven - fourths of the corresponding sides
of APQR.



3. Construct a triangle similar to a given

2
triangle PQR with its sides equal to —
of the corresponding sides of the

triangle PQR (scale factor % <1).

P

Pl

Steps of Construction

118
2.

Draw a Triangle PQR with any measurement
Draw any ray QX making an acute angle
with QR on the side opposite to the vertex P.
Locate 3 (the greater of 2 and 3 in %)
points. Q , Q,, Q, on QX so that

29, =90, =0,Q.

Join Q,, R and draw a line through Q, (the
second point, 2 being smaller of 2 and 3 in
—32—) parallel to Q, R to intersect QR at R'.

. Draw line through R™ parallel to the line

RP to intersect QP at P'.

The AP'QR' is the required triangle each of
the whose sides is = of the corresponding
sides of APQR. 3

4. Construct a triangle similar to a given

triangle LMN with its sides equal to % of the

corresponding sides of the triangle LMN

(scale factor —g< 1).

Steps of Construction

i
2,

Draw a Triangle LMN with any measurement

Draw any ray making an acute angle to the
vertex L.

(17)

Locate 5 points (the greater of 4 and 5 in—).
M, M, M,, M4, M5 and MX so that

MM, =M M, =MM,=MM,=MM,.
Join M(N and draw a line parallel to M\N
through M, (the fourth point, 4 being

smaller of 4 and 5 in i) to intersect in MIN
at N'. 5

Draw line through N' paralel to the line NL
to intersect ML at L'
The AL'MN' is the required triangle each of

the whose sides is = of the corresponding
sides of ALMN.

Construct a triangle similar to a given

triangle ABC with its sides equal to g

of the corresponding sides of the

triangle ABC (scale factor —g >1).

A

4
Bs B(\

Steps of Construction

L
2.

Draw a Triangle ABC with any measurement
Draw any ray BX making an acute angle

with BC on the opposite side to the vertex
A

Locate 6(the greater of 6 and 5 in 6/5) points
in BX. Bl, Bz’ B3, B4, Bs, B6 so that

BB =BB.-BB.~=BB =BB.=RBB.
Join B,, R(the fifth points, 5 being

smaller of 5 and 6 in %) to C and draw

aline through B6 parallelto B5C intersecting
the extended line segment BC at C'.

Draw a line through C' parallel to CA
intersecting the extended line segment BA
atA'

The AA'BC' is the required triangle each of

the whose sides is — of the corresponding
sides of AABC.



6.

Construct a triangle similar to a given
triangle PQR with its sides equal to %

of the corresponding sides of the triangle

PQR (scale factor % > 1y,

l’)l

Steps of Construction
1. Draw aTriangle PQR with any measurement
2. Draw any ray QX making an acute angle

with QR on the opposite side to the vertex
E

3. Locate 7 points(the greater of 7 and 3
v :
m ?) points. Ql’ Q:' Qg: Q4: st QG
and Q. so that QQ, = W0, = Q0. =
Q,Q,=Q,Q,=0Q,Q,=Q.Q,
4. Join Q.R and draw a line segment through

Q, parallel to Q,R to intersecting the
extended line segment QR at R’

5. Draw line segment through R' parallel to
the PR to intersecting the extended line
segment QP at P'

6. The AP'QR' is the required triangle
cach of the whose sides is % of the
corresponding sides of APQR.

Draw a circle of radius 3 cm. Take a point P
on this circle and draw a tangent at P,
Solution: ’
Given, radius r= 3 ¢m

Rough diagram

(18)

Construction

1. Draw a circle with centre at O of radius 3 cm.

2. Take a point P on the circle. Join OP,

3. Draw perpendicular time TT' to OP which
passes through P.

4. TT' is the required tangent.

8. Draw a circle of radius 4 cm. At a point L
on it draw a tangent to the circle using the
alternate segment.

Solution:
Rough diagram

Construction
l. With O as the centre, draw a circle of radius
4cm.

2. Take a point L on the circle. Through L draw
any chord LM,

3. Take a point N distinct from L and M on the
circle, so that L, M and N are in anti-clockwise
direction. Join LN and NM.



Through L draw a tangent TT" such that Solution:
ZTLM = ZMNL .

TT' is the required tangent

Draw a circle of diameter 6 em from a point
P, which is 8 cm away from its centre. Draw
the two tangents PA and PB to the circle and '

measure their lengths. N ‘

Solution:
Rough diagram

el T
=

B

TI
Construction:
1. Draw a circle with centre at P of radius 4.5
cm.

2. Take apoint L on the circle. Though L draw
any chord LM.

3. Take a point M distinct from L and N
on the circle, So thatL, M and N are in
anticlockwise direction. Join LN and NM.

4. Through L draw a tangent TT* such that £
TLM = ZMNL.

5. TT' is the required tangent.

11. Draw a circle of radius 4.5 em. Take a point

Construction: on the circle. Draw the tangent at that point
1. With centre at O, draw a circle of radius 3 cm. using the alternate segment theorem.
2. Draw a line OP of length 8 cm. Solution:
3. Draw a perpendicular bisector of OP, which
curs OP at M.
4. With M as centre and MO as radius, draw a

10.

circle which cuts previous circle at A and B.

Join AP and BP. AP and BP are the required N
tangents. Thus length of the tangents are
PA=PB=74cm,

Verification: In the right angle triangle OAP. '/
PA’-QA’=64-9=55 °~
PA= {55 =7.4cm

Draw a circle of radius 4.5 cm. Take a point

%

on the circle. Draw the tangent at that point ) 4
using the alternate segment theorem. Construction:
1. Draw a circle with centre at P of radius
4.5 cm.
2. Takea point L on the circle. Though L draw
any chord LM.

(19)



3. Take a point M distinct from L and N
on the circle, So thatL, M and N are in
anticlockwise direction. Join LN and NM.

4, Through L draw a tangent TT’ such that
ZTLM = ZMNL.,

5. TT'is the required tangent.

12. Draw the two tangents from a point which

is 10 cm away from the centre of a circle of
radius 5 cm. Also, measure the lengths of the

tangents. SEP-20

Solution:

Rough Diagram
A

Construction:

1. With centre at O, draw a circle of radius
Sem.

2. Draw aline OP= 10 c¢cm

3. Draw a perpendicular bisector of OP, which
cuts OP at M. '

4. With M as centre and MO as radius, draw a
circle which cuts previous circle at A and B.
5. Join AP and BP. AP and BO are the required

tangents. Thus length of the tangents are
PA=PB=28.7 cm,

Proof:

In AOPA

PA? = OP? — OA?
=10°-5"=100-25=75

PA= /75 =8.6cm (approx)

(20)

13.

14.

Take a point which is 11 cm away from the

centre of a circle of radius 4 cm and draw the

two tangents to the circle from that point.
Rough Diagram

-
[
‘2

2

Construction: P

1. With centre at O, draw a circle of radius
4em.

2. Draw aline OP=11cm

3. Draw a perpendicular bisector of OP, which
cuts OP at M.

4. With M as centre and MO as radius, draw a
circle which cuts previous circle at A and B.

5. Join AP and BP. AP and BO are the required
tangents. Thus length of the tangents are
PA=PB=10.2 cm.

Verification:

In AOPA AP? = OP? - QA*

=11°-4*=121-16=105
AP= 105 =102 cm

Draw the two tangents from a point which
is 5 em away from the centre of a circle of
diameter 6 cm. Also, measure the lengths of

the tangents.
Solution:

Rough Diagram



15.

Construction:

1. With centre at O, draw a circle of radius
3em.

2. Draw a line OP = 5¢cm

3. Draw a perpendicular bisector of OP, which
cuts OP at M.

4. With M as centre and MO as radius, draw a
circle which cuts previous circle at A and B,

5. Join AP and BP. AP and BO are the required
tangents. Thus length of the tangents are
PA=PB=4c¢cm.

Verification

In AOPA AP? = OP? - QA2

=52-32=25-9=16
AP= .16 =4cm

Draw a tangent to the circle from the point P
having radius 3.6cm, and centre at O. Point
Pis at a distance 7.2 ¢m from the centre.

Solution: Rough Diagram

Construction:

1. With centre at Q, draw a circle of radius 3.6
cm.

2. Drawaline OP=7.2 cm

3. Draw a perpendicular bisector of OP, which
cuts OP at M.

4. With M as centre and MO as radius, draw a
circle which cuts previous circle at A and B.

5. Join AP and BP. APand BO are the required
tangents. Thus length of the tangents are
PA=PB=6.2cm.

Verification:

In AOPA, PA% = OP* - QA?
= 7.7 .36
= 51.84-12.96
= 38.88

PA = {/38.88 =6.2 cm (approx)

For Practice

o

(21)

Construct a APQR in which PQ = 8 cm,
R = 60° and the median RG from R to PQ is
5.8 cm. Find the length of the altitude from R
to PQ.

Construct a triangle APQR such that QR = 5
cm, £P = 30° and the altitude from P to QR is
of length 4.2 cm.

Draw a triangle ABC of base BC = § cm,
A = 60° and the bisector of ZA meets BC at D
such that BD = 6 cm.

Construct a APQR in which QR = 5 cm,
P = 40° and the median PG from P to QR is
4.4 cm. Find the length of the altitude from P
to QR.

Construct a APQR such that QR = 6.5 cm,
P = 60° and the altitude from P to QR is of
length 4.5 cm.

Construct a AABC such that AB = 5.5 cm,
C = 25° and the altitude from C to AB is 4 cm.,

Draw a triangle ABC of base BC = 5.6 cm,
A = 40° and the bisector of ZA meets BC at D
such that CD =4 em.

Draw APQR such that PQ = 6.8 cm, vertical
angle is 50° and the bisector of the vertical

angle meets the base at D where PD = 5.2 cm.

ok ok o
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CHAPTER :1 EXERCISE 1.2

SET, RELATIONS AND FUNCTIONS 2. Let A={1,2,3,4,...,45} and R be the relation define as “is square
Two marks:- of” on A. Write R as subset of AxA. Also find Domain and range
Exercise 1.1 R.

1. Find AxB , AxA, BxA

(1) A={2,-2,3} B={1,-4} Sol: A= {1,2,3,4,...,45}

Sol: R={x,y)|y=x?and x € A |y € A}

AxB={2,-2,3} x (1,-4}
AXB={(2,1) (2,-4) (-2,1) (-2,-4) (3,1) (3,-4
AxA:?z,-zg(}x{)z(,-z,;}( VDG X L2314 15 )6

(2,2)(2,-2)(2,3) y=x2 | 1 | 4 | 9 |16]25] 36
AxA={(=2,2)(-=2,-2)(-2,3)

(3,2) (3,-2) (3,3)
BxA= {1,-4} x {2,-2,3} R={(1,1) (2,4) (3.9) (4,16) (5,25) (6,36)

_ (112)(11 _2)(1'3) .
B {(—4,2) )(=4,—2) (—4.3)} Domain = {1,2,3,4,5,6}

(i) A=B = {p,q} Range = {1.4.9.16.25.36}
Sol: 3. A relation R is given by the set {( x, y)/y =x +3, x €{0,1,2,3,4,5}
(). ) : :
AxB= {p,q} x {p,q}= Determine Domain and Range:
{p.q} x {p.q} ((q’p))gq’q)) g
- _{Ww.pp.q X 0 1 2 3 4 5
AxA= {p,q} x {p,q}=
{p.a} x {p,q} Eq' p%q, q; Py 1 5 < Z 2
p, )b, q
BxA= {p,q} x {p,q}=
(P} x ipa) (a,p)(q,9)
(iii)) A={m,n} B=¢ Domain= {0,1,2,3,4,5}
sol: Range = {3,4,5,6,7, 8}
AxB= {m,n} x ¢ = ¢ Exercise -1.3
AxA= {m,n}x{m,n} _{(m, m)(m, n)} 2. Let X= {3,4,6,8}. Determine whether the relation
(n,m)(n,n)
BxA= ¢ x {m,n} = ¢. R={x,f(x)/ x € X , f(x)=x?+1} is a relation from X to N?
2. A={1,2,3} Sol:
B={x/x is a prime number less than 10} X 3 4 6 8
Find AxB and BxA. f(x)=x2+1 10 17 37 65
Sol:  A={1,2,3}
B={x/x is a prime number less than 10} R={(3,10) (4,17) (6,37) (8,65)
B={2,3,5,7}
AxB= {1,2,3} x {2,3,5,7} 2
(1,2)(1,3)(1,5) (1,7) 3
(3.2)(3,3)(3,5)(3,7)
BxA= {2,3,5,7} x{1,2,3} ¢
8
(2,1)(2,2)(2,3) '
_ DB GE3)
BATY 0G26)
(7,1)(7,2) (7,3)
3. If BxA={(-2,3) (-2,4) (0,3) (0,4)(3,3)(3,4)} Yes, it is function (All elements from domain have image.
Find A and B. in co-domain)
Sol:
A= {3,4} B={-2,0,3} 3. Given: the function f:x - x2-5x+6

Evaluate (i) f(-1) (ii)f(2a) (i)f(2) (iv) f(x-1)
(2" element)  (1* element)
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Sol: f(x)=x2-5x+6
(i) f(-1)=(=1)2-5(-1+6
=1+5+6 =12
(i) f(2a)=(2a)? — 5(2a) + 6
=4a?> —10a + 6
(iii) f(2)= 22-5(2)+6
=4-10+6=0
(iv) fx-1)=(x — )% = 5(x — 1) + 6
=x2+1-2x—-5x+5+6
=x?2—7x+12

m 1 2 3
f(m)=m?+m+3 5 9 15

Yes it is one-one, (Since all elements from Domain have
unique image in codomain)

Exercise-1.5
1. Find fog and gof. Check whether fog = gof.
(i) fx)=x-6  g(x)=x2
fog =(fog)(x) =flg(x)]=f(x?)
=2 -6

5. Let f(x)=2x+5. If x#0 then fin
Sol: f(x+2) =2(x+2)+5
= 2x+4+5 = 2x+9

d f(X+2;—f(2)

f(2)=4+5 =9
fx+2)—-f(2) _ 2x+9-9 =
x x

7. An open box is to be made from a square piece of
material, 24cm on a side, by cutting equal squares

from the corners and turning up the sides as shown

in figure. Express the volume V of the box as a
function of x.

(Box)

Sol: (Qqu,aﬂ@)

2u Om

Side of square =24cm
Open box(cuboid)
l=24—-2x b=24-2x h=x
Volume of box=Ibh

= (24-2x)(24-2x)(x)
=(24 - 2x)%*x
=(576-96x+4x%)x
=4x3-96x%+576x

gof=g[f(x)]=g[x-6]=(x — 6)*
fog#gof.

(i) == g(x)=2x2-1

fog= f(g(x))= f(2x2— 1)
2
x2-1

gof = g[f(x)]- g?]
=2()%1 =251
gofzx%-l

fog=

fog#gof

(iii) f(x)="2> g(x)=3-x
fog=fg(x)J=f[3-x]= ===
x+6

gof=g[f(x)] = g 5°
gof= 3_(x+6) _9-x+6

3 3 3
—-X

of=—=

g 3

fog#gof

(v) f(x)=3+x g(x)=x-4
fog= flg(x)]=f(x-4)
=3+(x-4) =x-1
gof= g[f(x)] =g[3+x] =3+x-4 =x-1
fog = gof

9. A plane is flying at a speed of 500km/hr. Express
the distance ‘d’ travelled by the plane as function
of time ‘t’ in hours.

Sol: Speed= 500km/hr.

Distance = ‘d’ | Distance=Speed x time
Time = ‘t’ d= 500t

v) f(x)=4x2+1 g(x)=1+x
fog=flg(x)] = f{1+x] =4(1 + x)?> — 1
= 4(1+2x+x2) -1
fog=4x% + 8x + 3
gof= g[f(x)] = g[4x2+1] =1+4x2+1
gof=4x2+2
fog#gof

Exercise-1.3
5. Show that f:N—-N defined by f(m)=m?2+m+3 is one-one
function? kN

Domain =N= {1,2,3,...}

2. Find “k” such that fog=gof.
(1) f(x) =3x+2 g(x)=6x-k
Sol:
fog=gof
fl6x-k]=g[3x+2]
3(6x-k)+2=6(3x+2)-k
18x-3k+2=18x+12-k
-2k=10
=-5
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(f=2xk  g(x)dx+S (iv) "
» Sol: fog=gof V
“Pax+5]=g[2x-k]
2(4x+5)-k=4(2x-k)+5 /
8x+10-k=8x-dk+5 = ot
k=5 =P k=T /
4, fix=x?-1 ; g(x)=x-2 find ‘a’ if gof(a)=1.
Sol: gof(a)=1 a?-1-2=1
g[f(a)]=1 a?-3=1—>a?=4 It is function dy!
gla®-1]=1 a=vV4 =12 Reason: Draw a vertical line it meet graph at one point,
Show that function f:N-» N is defined by f(x)=2x-1 is
Exercise 1.4 one-one but not onto. N— N

1. Determine whether the graph given below represent

g . x| fo=2x-l ‘
functions. Give reason for your answers concerning (x} -

each graph. . 1 2-1=1
i ¢y (W) f 2 4-1=3
2 3 6-1=5
e & N ¢ chmn') (co aDﬁ\Om)
= o ¥ x' g All elements in domain have unique image in co-domain but
some elements from co-domain does not have pre image.
Y ' ~fis one-one but not onto.
by ) Ly 5. Let A={1,2,3,4} and B=N. Let f:A—B be defined by fix)=x3
tiii) — i ty then,
(i) Find the range of f.
F = (i) Identify the type of function.
= 5 Sol: B=nN
L4 x' ) x A :
Sol: +¥ X f(x)=x3 -1
(1) N vy' 1 13_1 :
W It is not function. =
2 (2)3=8
hiws % Reason: o 3 (3)3=27
' Draw a vertical line it T
meets graph more than 4 (4)"=64
) one points. (i)Range of f={1,8,27,64}
Y (ii)one —one function.
(i) 2y 11. The distance S an object travels under the influence of
N gravity in time ‘t” seconds is given by S(t)—;gt?+at+b
where (g isthe acceleration due to gravity) a,b are
P - constants. Verify whether the function s(t) is one-one
x or not.
Solution:
(/ S(t)%gtzﬂlt-%b
It is function. Ly . S(t1)=S(t2)
Reason: Draw vertical line it meets graph at one point. %g(t1)2+at1+b =l2g(t2)2+at2+b
(iid) w Se(t)?5e(t2)” = aty+b-aty-b
1 - 1
Y ;g[(tl)z — (t2)*] = a(ty-ty)
1
~g(tyHtz)(tr-tp)-a(tz-t1) = 0
e > 1
< X ;g(tf‘"fz)(tl'fz)"'a(trtz) =0
1
] (tr-t2)[5 0t + ) +2]= 0
. Cl-t2=0
It is not function. . xy t,=t,
Reason: Draw vertical line across the graph it meets more = S(t) is 1-1

than one points.
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L]
Expected® marks from Examples

Eg.1.1: If A={1,3,5} and B={2,3} then
(i) Find AxB and BxA [Each]
(i1) Is AxB=BxA? If not why?

(iii) Show that n(AxB)=n(A) x n(B)

Eg 1.2: If AxB={(3,2) (3.4) (5.2) (5.4)} find A and B.

Eg 1.6: Let X={1,2,3,4} and Y={2,4,6,8,10} and
R={(1,2) (2,4) (3,6) (4,8)}. Show that R is a
function and find its domain, co-domain, Range.

Eg.1.7 : A relation f:X-Y is defined by f(x)=x2-2 where
X={-2,-1,0,3} and Y=R.
(i) List the elements of f.  (ii) Is f a function?

A\j Ahy
“\ ) (// x_ ;‘ i i‘
¥ Wy

Eg.1.9 : Given f(x)=2x-x? find (i) f(1) (ii) f(x+1)
(i) feOH().

Eg.1.10: Using vertical line, determine which of the
following curves represent a function?

w4

! .
T R

Ve
e

Eg.1.13 : Let A={1,2,3} , B={4.5,6,7} and f={(1,4) (2,5) (3.6)}
be a function from A to B. Show that f is one-one
but not onto function.
Eg.1.14 :If A={-2,-1,0,1,2} and f:A—B is an onto function defined
by f(x)=x?+x+1 then find B.
Eg.1.17 :Let f be a function from R to R defined by f(x)=3x-5.
Find the values of a and b given that (a.4) and (1.b) belong
to f.
Eg.1.19 :Find fog and gof when f(x)=2x+1 and g(x)=x2-2.
Eg.1.20 : Represent the function f(x)=v2x2? — 5x + 3
as a composition of two functions.
Eg.1.21 :If f(x)=3x-2 , g(x)=2x+k and if fog=gof, then find the
value of *k’.

Eg.1.22 :Find k if fof(k)=5 where f(k)=2k-1.

'

-
-

s ¢ T T

x -3 -2

JY 2

FIVE MARKS:
Exercise-1.1
4. If A={5,6} B={4,5,6} C={5,6,7}.
Show that AxA=(BxB)N(CxC).
: — ava —f(5:5)(5,6)
Sol: L.H.S= AxA "{(6,5) (6,6)} =(1)
R.H.S = (BxB)n(CxC)
(4,4)(4,5)(4.6)
(BxB) ={ (5,4)(5,5)(5,6)
(6,4)(6,5)(6,6)
(5,5)(5,6), (5,7)
(CxC) =4 (6,5)(6,6)(6,7)
(7,5)(7,6)(7,7)
R.H.S=(B.\'B)n(CxC)={EZ:§§Eg:gg} - (2)
From (1) and (2) L.H.S=R.H.S
Hence proved,
5. Given: A={1,2,3} B={2,3,5} C={3,4} and D={1,3,5}. Check

»
>

Eg.1.12 : Using horizontal test determine which of the
following functions are one-one.

N

if (ANC)x(BND)=(AxB)N(CxD) is true?
Sol: L.H.S = (ANC)x(BND)
AnC= {3} BnD={3,5}
(ANC) x (BND)={3 }x {3.5}
={(3,3), 3,5)} = (1)

R.H.S =(AxB)N(CxD)

(1,2)(1,3)(1,5)
AxB={(2,2)(2,3)(2,5)

(3,2)(3,3)(3,5)
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CxD= {3,4} x{1,3,5}
={3,1)(3,3)(3,5)(4,1)(4,3) 4, 5)}
(AxB) n (€ x D) ={(3,3)(3,5)}
From (1) and (2) L.H.S=R.H.S
Hence proved.

6. A={x € W/ x<2} B= { x € N/I< x <4} C={3,5}.
Verify (i) Ax(BUC)=(AxB)U(AxC)
(i) Ax(BNC)=(AXB)N(AxC)
(iii)(AUB)XC = (AXxC)U (BxC).
Sol: (i) A={0,1}  B={2,3,4} C={3,5}
L.H.S = Ax(BUC)

BUC = {2,3,4}U{3,5} ={2,3,4,5}

(0,2)(0,3)(0,4)(0,5)}_) 1
(1.2)(1.3) (1.4 (1,59 ~ D

R.H.S = (AXB)U(AxXC)

_((0,2)(0,3)(0,4)
A D)
AxC= {(0,3) (0,5) (1,3) (1,5)}
_(€0,2)(0,3)(0,4)(0,5)
B0 ) @
From (1) and (2) L.H.S=R.H.S Hence proved.

Ax(BUC)={0,1)x{2,3,4,5} :{

(i))Ax(BNC)=(AxB)N(AxC)
Sol: L.H.S =Ax(BNC)
BNC={2,3,4}n{3,5} ={3}
AX(BNO)={0,1}x{3}={(0,3) (13)} ~ (1)
R.H.S=(AxB)N(AxC)
AxB={(0,2) (0,3) (0,4) (1,2) (1,3)(1,4)}
AxC={(0,3) (0,5) (1,3) (1,5)}
(AXB)N(AXC)={(0.3) (1,3)} > (2)
From (1) and (2) L.H.S=R.H.S

Hence proved

(iii)) (AUB)xC = (AxC)U (BxC)
L.H.S = (AUB)xC
(AUB)= {0,1}U{2,3,4} = {0,1,2,3,4}
(AUB)xC={0,1,2,3,4}x{3,5}
(0,3)(0,5)(1,3)(1,5)
= {(2,3)(2,5)(3,3)(3,5)} - (D
(4,3)(4,5)
R.H.S = (AxC)U (BxC)
(0,3)(0,5)
AC={ )
BxC={(2,3) (2,5) (3,3) (3,5) (4,3) (4,5)}
(0,3)(0,5)(1,3)(1,5)
(AxC)U(BxC)=4(2,3)(2,5)(3,3)(3,5) ¢ = (2)
(4,3)(4,5)
From (1) and (2) L.H.S=R.H.S
Hence proved.

7.Let A=Set of natural numbers less than 8
B=Set of all prime numbers less than 8
C= Set of even prime numbers

Verify (i) (ANB)xC=(AxC) N(BxC)
(i1)) Ax(B-C)=(AxB)-(AxC)

Sol: A={1,2,3,4,5,6,7} ; B={2,3,5,7} ; C={2}

(1) (ANB)xC=(AxC) Nn(BxC)

L.H.S= AnB={1,2,3,4,5,6,7}n{2,3,5,7}
ANB={2,3,5,7}

(ANB)xC = {2,3,5,7}x{2}

={(2,2) (3,2) (5,2)((17,2?%2 2;(3(3(4 )

RHS= AxC= { (5.2)(6,2)(7,2) }

BxC = {(2,2) 3,2) (5.2) (7.2)}

22)32)
(52) (7.2)}

L.H.S=R.H.S

(AxC)N(BxC) = { (2)

From (1) and (2)
Hence proved.
(i1)) Ax(B-C)=(AxB)-(AxC)

LH.S: B-C={2,3,5,7} —{2}=1{3,5,7}
(1L3)(1,5)(1,7)(23)y
(2,5)(2,7)(3,3)(3,5)
(3,7)(4,3)(4,5)(4,7)
(5,3)(5,5)(5,7)(6,3)
(6,5)(6,7)(7,3)(7,5)
(7,7)

Ax(B-C)= = (1)

,3) (1) L
gov5Yy L9,

R.H.S « AxB=)\(1,2 0
(2’13 (,3’%\(
(3,2 (g, 8> (3.8 (87

)
(k2 Ch 2y L /) L

(5,2 (5.3 (5.8 (5D

(b, Lbs3D (br5) (b,D

oy Lot g EHBILAR

%

2, 2D
\,2\ (Q/D—\Cg 2
A X = C
(5,85 U6iad (1.9
teay Gusd Wi

(23 L2:5) (2
z2.5) (3.1

(Axg)-(Axc)=
(5 -3 L cee: 2 K\\\

(y.3) (%)
s 3y B B
{3y (6s8) (B

- (13 tus 1D

AD

i‘:\ﬁm iy & 8D L-B.8=R:B-8.
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* Try: Eg48: Let A={xeNl<x < 4}

B={xEW/ 0<x<2} C={xEN/x<3}

Verify that (i) Ax(BUC)=(AxB)U(AXC)
(ii) AX(BNC)=(AXB)N(AXC)

Eg. 1.18: If the function f:R—R is defined by

2x+7 , x <=2
fx)=1x2 -2 ,—-2<x< 3} then find the values of
3x—-2 , =23

() (i) f(-2) (i) fayF2f(1) (iv) L3

F(=3)
2x+7 , x< -2
X% -2 ,—25x<3}

3x—2 ; X8

f(x)=

Sol:

0%t xe{—a,-u.'ar--}

/%[‘20: oo ‘7‘(6%%1.—!-0.1,9.‘7]

axon » xeiminm.

(i) f(4) =3x-2 = 3(4)-2 =12-2 =10
(i) f(-2) =x22=(-2)2-2=4-2 =2
(iii) f(4) =3x-2= 3(4) 2 =10

f(1) = x2-1= (=1)2-1 =1-1 =0
f(4)+2f(1) =10+2(0) =10+0 =10

Gv) (1) =0  f(4)=10

f(-3)=2x+7 = 2(-3)+7 = -6+7 =1
F)-37(4) _0-3010) _ =30 _ 4
f(=3) : 1

Exercise-1.2
1. Let A={1,2.3,7} B={3.0,-1,7} which of the following

are relation from A to B?

(@) Ry ={(2,1) (7.1)} (i) Ry = {(-1,1)}
(i) Rz = {(2.-1) (7,7) (1.3)}
(iv) Ry = {(7,-1) (0,3) (3,3) (0,7)}
(1,3)(1,0)(1,-1)(1,7)
(2,3)(2,0)(2,-1)(2,7)
(3n3)(3r0)(3t _1)(3n7)
() Ry ={(2.1) , (7.1)}
(2,1) and (7/1) € AxB
~ Ry is not relation.
(i) R, = {(-1,1} (-1,1)} £ AxB
~ Ry is not relation.
(iii) R; ={(2.-1) (7,7).(1.3)}
(2,-1) (7,7 (1,3) € AxB
~ Rj is relation.

Sol: AxB=

(iv) Ry={(7,-1) (0,3) (3.3) (0,7)}
(7.-1)and (3.3) € AxB
But (0,3) and (0,7) £ AxB
~ Ry is not relation.
4, Represent each of the given relation by ‘a’ an arrow diagram

‘b> a graph ‘¢’ a set in roaster form wherever possible.

() {(x,y) x=2y, x€{2,3,4,5} ; y€{1,.2,3,4}}

{(x,y)/
Sol: (i) R=

X 2
1

x=2y
x € {2,3,4,5}
y € {1,2,3,4}

4
2

ST, |

Mo | W W

__x
Y=3

a) Arrow diagram:

b) Graph:

1=

X' & — T . - v
| . U & & . . ¥
¢) Roaster form:
R={(2.1) (4.2)}

(xy) /

y=x+3
X,y are natural

numbers < 10
xandy € {1,2,3.4,5,6,7,8,9}

(i) R=

X I 2 | 3 | & | 5] &
y=x+3 | 4 | 5 6 | 7 | 8 | 9

a) Arrow diagram:

i
2
3
"
5
b
q
8
q

(29)



' b) Graph:

¢)Roaster from:y‘
R={(1,4)(2,5)(3,6)(4.7)(5,8)(6,9)}

Exercise-1.3

Co-domain, Range. Is this relation a function?
Sol: x€{1,2,3,4,5,6,...} : y€{1,2,3,4,5,6,7.8....}

3
6

2
4

4
8

X 1
y=2x | 2

Domain=4{1,2,3.4,5,6,...}
Co-domain={1,2,3,4,5,6,7.8,...}
Range={2,4,6.8,...}

5. A company has four categories of employees given by
Assistants(A), Clerks (¢), Managers(M) and an
Executive officers(E).The company provide Rs.10,000
Rs.25,000 , Rs.50,000 , and Rs.100000 as salaries to
the people who work in the categories A,C,M and E
respectively. If 1,45, A3, A, and As were Assistants;
Cy,C;, C3, Cy were clerks; My, My, M3 were Managers

and E,, E, were Executive officers and if the relations R

is defined by (R, where x is salary given to a personyy,

express the relation R through an ordered pair and an
arrow diagram.

Sol:
Salary(x)={10000, 25000, 50000, 100000}

Person(y)= {A1,A3, A3, Ay, As5,Cy, Gy, Cs, Cy My,
My, M3, By, B3

Eoooo

looooo

(10000, 4,)(10000, 4,) (10000, 45)
(10000, 4,)(10000, 45)(25000, C;)
(25000, C,)(25000, C5)(25000, Cy)
(50000, M,) (50000, M,)(50000, M)
(100000, E;)(100000, E,)

R= 4

/

3

Since all elements of domain have image in co-domain.
So it is function.

1. Let f={(x.,y)|x,yEN and y=2x} be a relation on N. Find domain,

Exercise-1.4
2.Let f:A—B be a function defined by f(x)rg-l 3
where A{2,4,6,10,12} and B={0,1,2,4,5,9}.
Represent the function(f)
(i)set of ordered pairs (ii) a table (iii) an arrow diagram
(iv)graph
Sol f(x) %— 1,xeA

x=2, f(2) =2 -1 =1-1=0
x=4, f(4) =3 -1 =2-1=1
x=6, f(6)=2 -1 =3-1=2
x=10, f{10) =22 -1 =5-1=4

2
x=12, f(lz)z};wl =6-1=5

(1)Set of ordered pairs
f = {(2.0)(4.1)(6,2)(10,4) (12,5)}

(ii)Table
X 2 4 6 10 | 12
fx) | 0 1 ) 4 5

(i) Arrow diagram:

(iv) Graph: 4y
!

|

£
s

- P W a4 ©
P,

e

o1

T % 9 w B



3. Represent the function f={( 1,2)(2,2)(3,2)(4,3)(5,4)}

o through (i) an arrow diagram (ii) a table form (iii) a graph.
Sol: f={{P2)(2,3) (3.2) (4.3) (5.4)}

(i) Arrow diagram:

(ii) Table form:

(iii) 2f(4)+1(8)

f(4)= 5(4)*-1 =80-1= 79
f(8)=3(8)-4 =24-4 =20
2f(4)+f(8)=2(79)+20 =158+20= 178

(iv)

27 (=2)-f(6)

F@)+f(-2)
f(-2)= 6(-2)+1=-12+1 =-11
f(6) = 3(6)-4 =18-4 =14

f{4)=79
2f(=2)-f(6) _2(-11)-14 _—-22-14 -36 -9
F@D+7(-2)  79-11 68 68 17
Try: Eg.1.18 :If f: R=R is defined by
2T X =2
fx)={x? -2 —2 BN 3
3x+2 x23

then find values of (i) f(4) (ii) f(-2)

(iii) f4)+2f(1) Uﬂ%

Eg.

.11 : Let A={1,2,3,4} and B={2,5,8,1 1,14} be two sets, let
f:A—B be a function given by f(x)=3x-1.

Represent this function :

(i) By arrow diagram

(ii1) As set of ordered pairs

(ii) In a table form
(iv) In a graphical form

X I 2 3 4 5
flx) |2 2 2 3 4
19
(iii) Graph: F
(A (51!})
3 1 ) 4.3)
ot
=7 D Ew
l.a
T 8§ s ke
9. If the function f is defined by
Bz o ifx>1
fix)={ 2 b — LR
x—1 iif—3<x<—1

Find values of (i) f(3) (ii) f(0) (iii) f(-1 3) (iv) f(2)+H(-2)
Solution: (i) f(3) =3+2 =5
(i) f(0)=0
(iii) f(-1.5) =-1.5-1 =-2.5
(iv) R2)=2+2 =4
f(-2)=-2-1=-3
fi2) + f(-2) =4-3=1
10. A function f:[-5,9]-R is define as follows:
6x+1,if-5<x<?2
fix)=95x2 -1, if2<x<6
3x—4, if6<x<9
Find (i) f(-3) +f(2) (i) f(7)-f(1)
(i) 2f(4)+(8) (iv) 2LERL©)

f@+f(=2)
Sol:
6x+1 ; x=-5-4,-3,-2,-1,01
fix)=q9 5x2—1; x=2,3,4,5"
3x—4 ; x =6,7,89

(i) f(-3)+(2)
f(-3) =6(-3)+1=-18+1 =-17
f(2) =5(4)-1=20-1=19
f(-3)+(2)= -17+19 =2

So

Exercise-1.5

8. (1) Show that (fog)oh=fo(goh) where f(x)=x-1; g(x)=3x+1;

h(x)=x?

I: L.H.S : (fog)oh

fog=flg(x)] =f[3x+1]

fog= (3x+1)-1 =3x

(fog)oh =3h(x) =3x? - (i)

R.H.S : fo(goh)

goh= g[h(x)] =g(x?)=3x2+1

fo(goh) =f(3x2+1)

=(Gx*+1)-1 =3x2 > (ii)

From (i) & (ii) L.H.S=R.H.S
Henge proved

(i) f(7)-f(1)
f(7)=3(7)-4=21-4 =17
f(1)=6(1)+1= 6+1 =7
f(7)-f(1)=17-7=10

Sol:

8. (ii) Show that (fog)oh=fo{goh) where f(x)=x? ; g(x)=2x and

h(x)=x+4.
L.H.S : (fog)oh

fog= fTa(x)]= f(2x) =(2x)?=4x?
(fog)oh =4[(h(x)]?
=x+4)? - (i)

R.H.S : fo(goh)

goh= g[h(x)] =g[x+4] =2(x+4)
fo(goh)=fl2(x+4)] =[2(x + 4)]2
=4(x+1)* - (i)

From (i) & (ii) L.H.S=R.H.S
Hence proved.

€2))



(iii) Show that (fog)oh=fo(goh) where f(x)=x-4 ;
- g(x)=x? ; h(x)=3x-5.
Sol: L.H$*=(fog)oh
fog=flg(x)]= flx?] =x2-4
(fog)oh= [h(x)]?-4 = (3x — 5)2-4
= 9x2-30x+25-4
=9x2-30x+21
R.H.S : fo(goh)
goh= g[h(x)] = g[3x-5] =(3x — 5)?
fo(goh)=f[(3x — 5)*] =(3x — 5)* — 4
= 0x2_30x+25-4
=9x2.30x+21 - (ii)
From (i) & (ii)) L.H.S=R.H.S
Hence proved.

= (i)

Exercise-1.3
4. A graph representing the function f(x) is given in figure
it is clear that f(9) =2.
(i) Find the following values of the fm}ction. a) f(0)
b)f(7) of(2) d)f(10)

o
o

(i) For what value of x if fix)=1?
(iii) Describe the following: “
* a)Domain b)Range A2
(iv) What is the image of 6 under 7 by r v e ® o
Sol: (i) From graph, f(0)=9: f(7)=6; f(2)=6; f{10)=0

(i1) f(x)=1 when x=9.5

(iii) Domain ={x|0<x<10}
Range ={y| 0<y<9}

(iv) Image of 6 is 5.

10. The data in the adjacent table depicts the length of a person
forehand and their corresponding height. Based on
this data, a student finds a relationship between the
height(y) and the forehand length(x) as y-ax+b, where a,b
are constants.

Length ‘x™ of Height(y)
forehand (cm) (inches)
35 56
45 05
50 69.5
55 74

(i) Check if this relation a function  (ii) Finda and b
(iii) Find the height of a person whose Forehand length is 40cm.
(iv) Find the length of forehand of a
person if the height is 53.5 inches.
y=ax+b = (1)
(i) R={(35,56) (45,65) (50,69.5) (55.74)}

Sol:

56

L 1

Hea. 5
T4

All elements from (x) have image in (y) So, Relation is function.
(i1) (35,56) in (1) = 35a+b=56 — (2)

6. A function f is defined by f(x)=2x-3.

(i) Find X228 (i) Find x such that f(x)=0
(iii) Find x such that f(x)=x

(iv) Find x such that f(x)=f(1-x).

Sol: (i) f(0)=0-3 =3

f(l1)=2-3=-1
[O+f() _-3-1_=4_ ,
2 I
(i) flx)=0 - 2x-3=0
2%=3 = x==
(i) fix)=x — 2x-3=x
2x-x=3 —= x=3
(iv) fix)=f(1-x) = 2x-3=2(1-x)-3
2x-3 =2-2x-3
2x+H2x=-143
4x=2
2T
x=— —
4

8. A function f'is defined by f(x§=3-2x. Find x such that
f(x?)=[f (x)]?

Sol: f(x)=3-2x

[f()])%= (3 — 2x)%= 9-12x+4x?

f(x2)=3-2x2

Given: fix?)=[f(x)]?

3-2x%=9-12x+4x?2

9-12x+4x2+2x2%-3=0

Divide by 6’

x2-2x+1=0

(x—1)%=0

- x-1=0 - x=1

|
i
1
l

(45.65) in (1) = 45a+b=65 - (3)
Solve (2)&(3) 35a+b=356
45a+b =65
& G G
T -10a =9
9
A== 0.9
Substitute a=0.9 in (2),
35(0.9)+b=56
b=56-31.5
b=24.5
Y=0.9x+24.5 — (4)
(iii) Forehand length (x)=40cm ; Height(y)=?
(4)= y=0.9(40) + 24.5
y=36+24.5 = 60.5 inches
(iv) Height(y)= 53.3 inches ; Length of forehand(x)=?
(4) > 53.3=0.9x+24.5
53.3-24.5=0.9x
_288 _ 288

X =—=32c¢cm.
0.9 9

Length of forehand (x)=32c¢m.

12. The function ‘t* which maps temperature in
celsius(c) into temperature in Fahrenheit (F) is defined by

t(c) =F where F=52 C+32. Find (i) t(0) (ii) t(28) (iii) t(-10)
(iv) value of C when t(c) =212 (v) the temperature
when the Celsius value is equal to the Fahrenheit value.

Solution: (i) t(c)=F =53 432

(32)



(0) == (0)+ 32= 32°F
(ii) t (28) == (28)+ 32
=223
— 50.4+32 = 82.4°F
(iii) t (-10) = = (-10)+ 32
— 18 +32 = 14°F
(iv) t(c) =212
2C+32=212
53c=212—32: 180
C=180 x> =100°C
(v)F=C
2CH32=C
2C-C=-32
9c¢—-5¢ —_.3)

4C =-160
C=40°

Exercise 1.5
x+1

3. Iff(x)=2x -1, g(x) = o show that fog = gof=x.
Solution
x+1

fog = £ [g09) 1= [ 5*

=205
=x+1-1=x - (1)
gof =g [f(x) |= g [2x — 1]
_ (2x-1)+1 _ 2x
. . 2 2
from (i) and (ii) | Fog = gof = x |
Hence proved.

8.f:R - Rand g: R - R are defined by f(x)=x° and g(x)=x*
then check if f,g are one —one and fog is one —one?

Check fis 1-1

f:R->R
f(x)=x5
(1) = 1(x,)
~ 3 =13
= X1 =Xz
- fis 1-1
Check gis 1-1
gR-R
g(x)=x*
= g(xq) = g(x2)
- xf =af

2 x=1x

- gisnot 1-1.

fog = £ [g() = f [x*]
> fog = (¥’

> fog = x°

(fog) (x1) = (fog) (x2)

= (%)% = (x)*°
2 x=1x
- fog is not 1-1

5.Let A,B,C < N and a function f:A — B be defined
by f(x) =2 x Hand g : B > C be defined g(x) =x2.
Find the range of fog and gof.

Solution : fog = f [g(x) ] = f[x?]=2x? + 1
gof =g [f(x) ]= g [2x + 1]=2x + 12
f:A-B ,g:B->C

—> fog:C - A,where AB,C SN
range of fog ={ y/y = 2x? + 1,xec}

—> gof:4A ->C
range of fog ={ y/y = (2x + 1)? } where xe A

9. Letf={(-1,3),(0,-1) (2, -9)} be a linear function from Z to Z.
find f(x).

Sol : let f (x)=y =ax +b @))
Be a linear function.
(-1,3) in(1) —3=a(-1)+b
— -a+b =3 2)
(0,-1) in(1) - -1=a(0) +b
b=-1
Subb=-11in (2) - -a-1=3
-a=4 -5 a=-4
sub a=-4, b = -1 in equation (1)
y=-4x — 1 is the required linear function.

6. TFf(x) = x%-1 find (i) fof (i) Tofof
Solution: (i) fof =f[f (x)]
= flx? - 1)]
=(x?-1)2-1
=xt—2x2+1-1
=x* — 2x?
(ii) fofof = f[fof]
=f(x* — 2x?)
—(x* —2x2)2 — |
=x8 —4x6 + 4x* — 1.

10.In electrical circuit theory a circuit c(t) is called a linear
circuit if it satisfies the superposition Principle given by
c (at,+ at,) = ac(ty) + b(cty) where a, b are constants.
Show that the circuit (ct) = 3t is linear.
Sol: Given
c (at; +aty)=ac(ty) + be(ty)
LHS =c (at; +Dbty)
=3 (at; +bty)
= 3at; +3bt,
=a(3t;) + b(3ty)
= ac(ty)+b(ct,) = RHS
— LHS =RHS
— Hence c(t) is linear. Hence proved.
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Problems to be practice

Example 1.4 let A ={3,4,7,8} and B={1,7,10} Which of
the following sets are relations from A to B?

@ Ry ={(3,1)(4,)(7,10)(8,11)} (i) R;={(3,11)(4,12)}

(i) Rz = {(3,71)(4,10)(7,7)(7,8)(8,11)(8,7)(8,10)}

Eg 1.8: If x= {-5,1,3,4} and y = {a,b,c} then

which of the following relations are function from x to y?
(1) Ry = {(-5,a)(1,a)(3,b)} (i1) R ={(-5,b)(1,b)(3,a)(4,c)}
(iii) {(-5,a)(1,)(3,b )(4,c)(1,2)}

Eg:1.5 let f be a function f:N = N be defined by
f(x)=3x+2, x EN

(1) find the images of 1,2,3

(i1) find the pre images of 29,53

(iii) identify the type of function:-

Eg 1.16: forensic scientists can determine the height
(in cm) of a person based on the length of the thigh
bone. They usually do so using the function
t1(b) =2.47b +54.10 where b is the length of the
thigh bone.

(1) Verify the function t; is one —one or not

(i1) Also find the height of a person if the height of his
thigh bone is 50cm.

(ii1) Find the length of the thigh bone if the height of a

person is 14.96cm.

Eg:1.11 let A ={1,2,3,4} and B={2,5,8,11,14} be two sets
Let f: A —B be a function given by f(x)= 3x -1.
Represent this function.
(i) by arrow diagram (i) in a table form
(iii) as a set of ordered pairs (iv) in a graphical form.
Eg. 1.23 : If f(x)=2x +3, g(x)= 1-2x and h(x) = 3x

prove that fo(goh) = (fog)oh

Eg:1.24 : Findx
If gof (x)=fog(x), given that f(x)=3x + 1
and g(x) = x+3.
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Chapter -3

Algebra:

(2 Marks)
1. (1) Find the excluded value:

y =15
The excluded values are +5 & -5.

2. Find the square root of

400x*y12z16
( ) 100x8y4z*
400x4y12716 20x2y628 Y476
100x8y4z4 10x4y222 x2

()tz 5t+6
2-5t+6=0
&—2)@—3)=0

t=2 t=3

The excluded values are 2 & 3

..1121(a+b)8(x+y)8(b—c)®

Vst (-0 *(a-b) 2 (b—0)*
J121(a+b)‘(x+ yb-cof
81(b—c) (a-b)" (b-c)'
C11](a+8) (x+2) (6=0)'|
9 |(b-cf(a-b) (b-c)|

_1 |(a+b)4 (x+y)*
9 (a—b)®

iii) 256 (x — a)8(x — b)*(x — c)1%(x — d)?°
V256 (x — a)8(x — b)*(x — c)16(x — d)2°
=16|(x — a)*(x — b)?(x — ¢)8(x — d)*?|

144a8p1?c16
V) 81f12g4h14

(i) =27 144a8b12c16 _ 41a*b°c®
m x3+x2 6x 81f12g4pls 3lfeg2n7
x3+x2—-6x=0
x(x2+x—-6)=0
x(x+3)(x—=2)=0 3 Simplify:
— _ o . 4x2y 6xz3 _ 3x%z
x—O‘x+3—0 x—2=0 DT X o =
3 _ 3 —
x=-3 x=2 ii) 565 6t=12 _ 565 6(t=2)
4t—8 10t 4(t—2) 10t
2
the excluded values are 0, -3, 2. = %
.\ x2+6x+8 sy X8 27y _ 3
(v) x2+x-2 1i1) 572 X — = =
4 4 4
x2+x—-2=0 V) - ZE o I 3P x93
y 3y* y 7x
x+2)(x—-1D=0 4. Find the zeros of the quadratic expression
x=-2, x=1 x% +8x+ 12

The excluded values are -2 & 1.

( ) x+10

8x = 0
x=0
The excluded value is 0.

Let P(x) = x? +8x + 12
P(-2)=(-2)2+8(-2)+12=0
P(-6) = (—6)%2 + 8(—6)+12=0
-2 & -6 are zeros of P(x)

7p+2
(vi )8P2+13P+5
8P2+13P+5=0

B8P+5) (P+1)=0
P=—, P=-1

The excluded values are %5 & -1.

(Vll) x2+1
x2+1>0, forallx
x2+1>0+1=1

x2+1#0 foranyx

There can be no real excluded values

for the given rational expression.

5. Write down the quadratic equation in general
form for which sum and product of the roots are
given below.

(19,14

Sum of the roots =9

Product of the roots = 14

Equation: x? —(sum of the roots) x +

(Product of the roots ) =0
=x?—-9x+14=0

-7 5
11) 7 , 5 ,
Sum of the roots = >
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5
Product of the roots = 5

Equation: x? —(sum of the roots) x +

iii) Kx? — K?x—2K3=0

a=K; b=—K?; c¢=-2K3
b _ —(-K?)

(Product of the roots ) =0 a+f = _7 m =+K
2 _ (7 5_ _ S 2K g2
x (2)x+2—0 aﬁ—a— = 2K
2x2+7x+5=0 iv)x?+3x—28=0
a=1; b=3; c¢=-28
=3 -1 -b_ -3 _
111)?, - . a+ﬁ—72—81 3
Sum of the roots=_? af = §=_T =28
Equation: x? —(sum of the roots) x + V)3+%= (11—2
(Product of the roots ) = 0 3a2+a—-10=10
2 _ (=8 S =3; = =-
x 2—(5)x+( 2)=0 a=3; b=1; 10
10x +6x—5:0 0(+,3=_—b=_—1
10 a_103
10x2 +6x—5=0 algzi =
iv) -9,20 vi)3y2—y—4=0
Sum of the roots = —9 a=3; b=-1; c=-4
Product of the roots = 20 a+p= %bI _(;1) =§
Equation: x? —(sum of the roots) x + af = §=_?4

(Product of the roots ) =0
x> = (=9x+20=0
x2+9x+20=0

5
V) 5 , 4 .
Sum of the roots = 3

Product of the roots = 4
Equation: x? —(sum of the roots) x +
(Product of the roots ) =0

x2—§x+4=0
3x2 —=5x+12=10

7. Determine the nature of roots for the following

quadratic equations:
)x2—x—-20=0
a=1; b=-1; c¢=-20

A=Db? — 4ac
= (—1)* — 4(1)(-20)
= 1+80

A=81>0, real and unequal roots.

-3
vi) < -1 .
Sum of the roots = -

Product of the roots = —1
Equation: x? —(sum of the roots) x +
(Product of the roots ) =0

xz—(_;)x—l:o
2x>+3x—2=0

ii)9x2 —24x +16 =0
a=9; b=-24; c¢=16
A=b?%— 4ac

=(—24)% — 4(9)(16)

=576 -576

A= 0, real and equal roots.

6. Find the sum and product of the roots for
each of the following quadratic equations.
(i) x> +8x—65=0

a=1; b=g; c=-65

iii) 2x2 —2x+9=0
a=2; b=-2; ¢=9
A=b? —4ac
=(=2)*-4(2)(9)
=4-172

A=-68 <0, No real roots.

b -8
0(+B—76—5T— -8
¢ A
ap = ;=7 = 765
ii)2x2+5x+7=0

iv)15x2 +11x+2 =0
a=15; b=11; c¢=2

A=b? — 4ac
=(11)% - 4(15)(2)
=121 — 120

A=1>0, real and unequal roots.
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V1x2—x—-1=0

a=1; b=-1; c¢=-1
A=b?—4ac

=(-1)? -4 (-D

=1+4
A=5>0, real and unequal roots.

vi)V2t2 =3t +3V2 =0

a=+2; b=-3; c=3V2
A=b?—4ac

= (-3)* - 4(v2) (3V2)
—9-(12 x 2)

=9-24

A =-15<0, No real roots.

4

9
3
11. In the matrix A = _1 V7 2 write
1 4 3 0
6 8 -11 1

(i) The number of elements = 16.
(i1) The order of the matrix = 4 X 4
(iii) Write the elements

Ay = \/7
_ V3
az3 >
a24 = 5
a34 =0
a43 = —11
Auq = 1

vii) 9y2 — 612y +2 =0

a=9; b=-6v2; c= 2
A=b?—4ac
= (~6v2)" - 4(9)(2)
=(+36x2)—72
=72-72
A =0, real and equal roots.

12. If a matrix has 18 elements, what are the
possible orders it can have? What if it has 6 elements?

18 6
1x18 1X6
2X9 2X3
3X6 3x2
6 X3 6x1
9x2
18 x1

8. Consider the following information

regarding the number of men and women

workers in three factories I, II and III.

Factory Men Women
I 23 18
I 47 36
I 15 16

Represent the above information in the form
of a matrix. What does the entry in the 2™
row and 1* coloumn represent?

Matrix form of 3 X 2 is as follows

23 18
A= <47 36)
15 16

g1 (Entry) 47 men workers in factory II.

13. Construct a 3 X 3 matrix whose elements are
2j] (i) a;j = (H-;)

ai; Q12 0433
1) 3 X 3 matrix A = <a21 azz a23>

az1 azz 4zs
a;; = [1-2(D)] = |1-2| =
an=[1-22) =1 -4 =|-3|=3
s =120 =11 6= 5|~
a =221 = 22| =
an=12-22)|=12- 4\—\—2\7
an=[2-203)/=2-6|=|-4/=4
an=B-20)/=p-2/=|1]=1
an=B-20)=p-4=|-1|=1
an=[3-203)| =136/ =|-3|=3

/1 3 5
A=(0 2 4
1 1 3

given by (i) a;; = [i —

|- 1] =

9. If a matrix has 16 elements, what are the
possible orders it can have?

I1x 16 2% 8 4% 4

8% 2 16x 1

10. Construct a 3 X 3 matrix whose elements are
= 2j2

a1 Q12 Qg3
3 X 3 Matrix A = <a21 azz ‘123)

a3y Azz dszz
a;, =12x1%2 =1 |a,; =2x1%2 =4
a, =12 x 22 =4 |a,, =22 x2%2=16
a3 =12 X 3%2 =9 |a,; =22 %32 =36

1 4 9
A=(4 16 36
9 36 81

a3 = 32X12 =9

a33 = 32 X 32 =81

Az, = 32 X 22 =36
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i) aqq = . . 3 54+z=5 x+y=26 xy =18
3 3
a12—(1+32) 3?=%=9 z=5-5 | x=6—y 6-—y)y=28
3 3
" (“33) =2 7= x=6-4=2| 6y—y>=8
3 3
== =2 o9 Xx=6-2=4 |y —6y+8=0
2+2)3 43 64
azz—(+3) 5 =3 -4 y-2)=0
(2+3)3 53 125
423 3 =3 y=4; y=2
3+1)3 43 64 123 70
asq 3 5 =3 18. IfA={4 5 6), B=|1 3 1| find A+B.
7 8 9 2 40
42?5 125 1 2 3 1 7 0 2 9 3
as, 3 3 =5 A+B=({4 5 6|+ (1 3 1|=1|5 8 7
, X 7 8 9 2 4 0 9 12 9
a33 (3+33) % = 23£ =72
8 64 Tamil English Science Mathematics
3 3 Group1(22 15 14 23
A=1]9 3 %5 19. A= Group2|50 62 21 30
64 125 79 Group3 |53 80 32 40
3 3 Tamil English Science Mathematics
5 4 3 Groupl|20 38 15 40
14.IfA= (1 -7 9) then find the transpose of A. B = Group?2|18 12 17 80
3 . 8 1 2 3 Group3|81 47 52 18
AT=(4 -7 8 Find the total marks.
3 9 2
\/7 -3 42 53 29 63
15.If A=| —/5 2 |then find the transpose of -A. A+B =: |68 74 38 110
J3 -5 134 127 84 58
-7 3 1 3 =2 1 8
—-A=| /5 =2 20. IfA=| 5 -4 6 B=|3 4], find A+B
-3 5 -3 2 9 9 6
(AT = (_;/7 \/E _f) It is not possible to add A and B. Because they have different orders.
5 2 2 7 8 6 4 11 -3
16.IfA=| —V17 0.7 3 then verify (AT)T = A 21.IfA=(1 3 9|, B=|-1 2 4
8 3 1 -4 3 -1 7 5 0
5 —V17 8
LHS:-AT=(2 07 3 then find 2A+B.
2 2 1
2
5 2 2 7 8 6 4 11 -3
ANT = | =/17 0.7 - =A 2A+B=2l 1 3 9 |+(-1 2 4 )
8 3 1 -4 3 -1 7 5 0

Hence verified.

17. Find the values of x, y and z.

12 3
oy 2)-G 9

x =3 y=12

(51 )

z=3

s o)

14 16 12 4 11
=2 6 18|+ |-1 2
-8 6 -2 7 5

18 27 9
=1 8 22
-1 11 -2

-3
4
0
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5 4 -2 -7 4 =3
(1 3 | 1 7
2.1fA=( 2 V2 |.B : 5, 3

1 9 4 5 —6 9

find 4A-3B.

5 4 -2 -7 4 =3

—q4 1 3 _ 1 7
4A-3B=4| - < V2 |-3 : 5, 3

1 9 4 5 —6 9

20 16 -8 -21 12 -9
=(2 3 4&)— T 0

4 36 16 15 —18 27

41 4 1

5 —-15
=l 7 7 Mz

—-11 54 —-11

-1 -9 1 9 00
RHS: (F-A)+ A= <—3 —4) + (3 4 > = (O O)
-8 3 8 -3 0 0

LHS =RHS, Hence Verified.

23. Find the value of a, b, ¢, d from the matrix equation.
d 3 2 2 0 1
(3b 2) + (—2 —a4) - (b 4?) + (—5 0)

(d+3 8+a):( 2 2a+1)
3b—2 a—4 b—5 4c
d+3=2|3b—2=b-5 |84+a=2a+1
d=2-3|3b—b=-5+2|8—1=2a—a
d = -1 2b =-3 7 =a
-3
= — ora=7

8 3 1
26.IfA=(1 2 0), B=(2 4 1), findAB
3 1 5 c

w39 (1)

8 3

/(1 2 0)<> 1 2 0)() 1 2 0)(
| 5 3
3

\(3 1 5)() G 1 5)() 3 1 5)(
3

:(8+4+0 34840 1+2+0)
z4+122+1215 39+4+15 34145
A]3':(51 28 9)

8 37 ]Z 0 4 9

() B-5A (1 4 9)_5(8 3 7)
:(7 3 8)_(0 20 45)

4 9o s 35

/\
|1
=
TSN |
|1
N W
(o)W |
N—r

(ii) 3A — 9B = 3(

(20 12 27) (693 ;Z ;i)

p —15 —45
( =27 —60)

27.IfA=(i ;) B=(f g) find AB & BA

check if AB=B A.

=0 3) (G 2= Gl 0t

2 0\ (2 1 :(24 33 2+0
+ +
BA:(1 3) (1 3):(2+3 1+9)

- (g 120)

AB =+ BA

1 9 5 7
25. If A= (3 4 ), B = (3 3) then, verify
8 -3 1 0

()A+B=B+A (i)A+(-A)=(-A)+A=0

1 9 5 7 6 16
(i)L.H.S:A+B=<3 4>+(3 3)= (6 7)
8 -3 1 0 9 -3
5 7 1 9 6 16
R.H.S:B+A=<3 3>+<3 4>=<6 7)
1 0 8 -3 9 -3
LHS = RHS, Hence verified.

1 9 -1 -9 00
i) LHS: A+ (-A) = (3 4 ) + (—3 —4) = (O 0)
8 -3 -8 3 0 0

28. Find the order of the product matrix AB if

Order of A Order of B Order of AB
(1) 3x3 3x3 3x3
(i) 4x 3 3x2 4% 2
(iii) 4x 2 2x2 4x2
(iv)4x 5 5x1 4x1
(v) Ix1 1x3 1x3
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29. If A is of order pX q and B is of order gX r
what is the order of AB and BA?

(i) Order of A Order of B Order of AB

pPXq qxr pXr
(ii)) Order of B Order of A Order of BA

gqxr pX q not defined

30. A has ‘a’ rows and ‘a+3’ columns.
B has ‘b’ rows and ’17-b’ columns.

If both products AB and BA exist, find a,b?

Order of A Order of B Order of AB exists if
axa+ 3 bx17—b a+3=0b
a—b=-3(1)
Order of B Order of A Order of BA exists if
bx17—b axa+3 a=17—-b
a+b =17 (2)
(H)+@2)
a—b=-3
a+b=17
2a=14
a=—==7 a=7

2
suba=7in(2) 7+b=17
b=17-7, b=10

b=10.

32. S.T. the matrices A = (1 2), B= ( 1 —2)

31 -3 1

satisfy commutative property AB = BA.

=y 1) (G

=G5 i)

N (_05 _05)

BA:(—13 _12) @ f) - (—13_+63 —26_+21)
:(_05 _05)
_ AB=BA.
33.0F A= (00 SIM0) prove that AAT = 1.
o= (8 Sy
o= (5 T (o

3 ( cos?0 + sin?0
- sinf cosf + cosOsinb

(o 1)

=1
=RHS
LHS = RHS

—cos0 sinf + cosf sinf )
sin%6 + cos?8

34. Verify that A2 = I, when A = (

c 5

=G 2 ¢ )

G

(25 — 24

—-20+ 20)

30—30 —24+25

a=7,
31.IfA=(i g) B=(} ) find AB, BA

2 5

check if AB = BA.

AB:G} g) (; _53) :(24-:-160

&%)

BA:G _53) (LZ; g) =(421;§(2) 13125)

~(%0 25)

—6+25)
—-12+ 15

AB # BA.

A% =] Hence Proved
7 8 6 4 11 -3
35.IfA=<1 3 9),]3:(—1 2 4)
—4 3 -1 7 5 0
then, find 2A+B.
7 8 6 4 11 -3
2A+B=2<1 3 9>+<—1 2 4)
—4 -1 7 5 0

3
14 16 12
={2 6 18|+

-8 6 -2

18 27 9
=1 8 22
=1 11 -2

4 11 -3
(—1 2 4 )
7 5 0

5 4
36.IfA=( = 3
2 4
19
find 4A — 3B.
5 4
4A-3B=4(= 3
2 4
19
20 16 -8
=<2 3 42
4 36 16
41 4

-2 -7 4 =3
1 7
vz B=| 3
4 5 -6
-2 -7 4 =3
1 7
V2 |=3( 5 3
4 5 -6 9
-21 12 -9
>_ ioom
4 2
15 —-18 27

= 5/4 —15/2 4\/5_9

—11 54

—11
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5 Marks
1. Find the square root of 64x* — 16x3 + 17x% — 2x + 1

8x?—x+1

Qg2 | 64" —162° +172° — 22+ 1

641 -
164 — z —162" +172°

—16z° +a° =)

162° — 22 +1 162° —22 +1
162" —20+1 ()

0

\/ﬁﬁl;r“ — 162 +172° — 2z +1 =‘8m2 —w—!—l‘

2. Find the square root of x* — 12x3 + 42x2 — 36x + 9

X —-6x+3

P12+ 422 - 36x+9
p o

.

2

20 -6x| -—120°+422 2 -
~12° +36x2% 22
) &
2% - 12x+3 63 -36x+9 6
62-36x+9 22 -
= #) (0)

Vxt —12x3 +42x% —36x+9 =p>—6x+3|

5.121 x* = 198x° — 183x* + 216x + 144
11x% — 9x — 12

11x2 121 x* — 198x” — 183x* + 216x + 144
121x*
)

~198x* — 183x

1983 + 812

) )

~264x” +216x + 144

—264x2 + 216x + 144
+ ) =)
0

2252 — 9x

22x% - 18x ~ 12

V1212 —198:3 18322 +216x+144 =112 —9x— 12|

3. Find the square root of 37x2? — 28x3 + 4x* + 42x + 9
2x2 —7x — 3

2x% |4x* —28x3 +37x%+42x+9
4
®
a2 -Tx| 287 +37x* —28x° s
~28x +49¢2 - 4x?
) =)
42— 14x-3 — 120" +42x+9 -122
— 122 +42x+9 BE
“H = O
0

Jax® =282 4372 +42x+9 =27 —Tx-3|

4.16x* +8x* +1

4% + 1

16x* + 00 + 82 + 0x + 1
16x*

-

82+ 1 8x% + 0x + 1

4x?

82 +0+1
= = )
0

Ji6r* 1852 +1 = W2+ 1]

6. 1f 9x* + 12x3 + 28x% + ax + b is a perfect

square find the values of a & b.
37" +27+4

37° | 92" +122° +282° +az +b
9z )
6z + 2z 122° +287° o)
12¢° + 4o’
Gz’ 4+ dr 44 247° + az + b O
242’ + 16z + 16
0
a—16 =0 b—16=0
a=16 b=16

7. Find the values of ‘a” and b’ if the following
polynomials are perfect squares.
Ax* —12x° + 37x* + bx + a

22 - 3x+7
2¢ - 123 +37 2 +bx+a
axt
) -12¢ _
42 -3x —1263 +372 4’
—123+ 92
) O
4t -6x+7 8¢ +bxta 282
282 —42x +49  4x?
= H =
0
b+42=0
b=-42
a-49=0
a =49

.. Thevalueofa=49and b = -42
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8. ax* +bx’® + 361x* +220x + 100

m—-16—-8=0 nt32=0
10 + 11x + 12x2 m-24=0 n=-32
10| 100+220x + 361x2 + bx3 + ax* m=24
100
)
20+11x 220x + 361x2 (2 Marks)
220x + 121x2 11. Solve x? + 2x — 2 = 0 by formula method.
) ) a=1, b=2 c¢=-2
— N
20-+22x+12x2 240x% + bx® + ax* x = %
240x2 + 264x3 + 144x* - T2V 4(2)
2(1)
—2+V12
Q) ) ) =,
0
—2424/3
b-264=0 = 5
b =264 _ 2(=1+3)
2
a—144=0 x=-1++3
a=144 12. solve 2x? —3x —3 = 0 by formula method
.. The value of a = 144 and b = 264 a=2, b=-3, c¢=-3 (2 Marks)
9. 36x* —60x3 +61x> —mx+n x=%:_4ac
6x% — Sx 43 _ 2(=3)/(=3)2-4(2)(=3)
2(2)
6x* | 36x* — 60x3 + 61x2 —mx +n
3+v/9+24 3++/33
36 -4 X=
)
12x% — 5x -60x% +61x? 13.2x* — 5x + 2 =0 by formula method
-60x3 +25x? a=2,b=-5,c=2 (2 Marks)
—b+Vb2—4ac
H G X=———"
12x2+10x+3 36x? —-mx +n = 3E/2542)2) VZS;‘L(Z)(Z)
36 x%-30+ 9 = 3ives-ie
4
549
O ® 6 S
-m+30=0 n-9=0 ==
-m = -30 n=9 =22 or 22
m = 30 :gorz =20r%
10.x* =8 + mx* + nx + 16 The solution set is — and 2
x?—4x+ 4
X2 x =8¢+ mxt+nx+ 16
x4—
(-)
22— dx — 8+ m ' 8
—82 +16x2 =4
) O 2
2 - 8x+4 2 (m-16)+nx+ 16
8x2 - 32x+ 16
) )
0
(42)




14. Find the value of a, b, ¢, d from the equation

4 3 1 2 3 4
(L0 22 =(y ) 17.IfA=<2 3 —8> B=<1 9 2)
1 0 —4 -7 1 -1
8 3 4
a—-b=1]| 2atc=5 [2a-b=0 | 3c+d=2 C=(1 -2 3 | then verify that
2 4 -1
suba=-1 | 2a=b sub ¢c=7 A+ B+C)=(A+B)+C
2(-1y+c=5 | sub a=-1| 3(7)+d=2 LHS = A + (B+C)
2 3 4 8 3
sub2a=b | -2+c=5 |[2(-1)=b |21+d=2 (B+C) = ( 1 9 2 >+ (1 -2 )
-7 1 -1 2 4 -1
10 6 8
a-2a=1 c=5+2 b=-2 |d=2-21 =(2 7 5)
-5 75
a=-1 2 3-8+ 2 7 5
1 O -k -5 1 B
15. Find x, y, z -
x+y+z 9 - ';‘ 12 _1
y+z 7 Rug - e
X+y+z=9 — (1) (Atet .
x+z=5 — A+g = [ 3 1 & S .
y+z=7 — ) i g =5 e )
x+y+z=9 | o -k -1 1 =
X +z =5
(A 5
OO ING! 3 .
y=4 T
suby=4in(3) subz=3in(2)
y+z=7 x+3=5 (A+5)+c =/6 6 5 8 3 4
4+z=7 x=5-3 3 12 * , -13
z=7—4 x=2 I
z=3 e fn
x =2, y =4, z = 3. A i _3
18 3 8 -6 —4 5 3 0 -u 5 -6
16.IfA=<3 5 0>,B=<2 11 —3)c—<—1 -7 2)
8 7 6 0 1 5 1 4 3 LHe = RHS Vernfied.
Compute () 3A+2B-C (i) ;A —>B
18 3 8 —6 —4 5 3 0 ‘ 7 ©
(i)3A+2B-C=3<3 5 o>+2<2 11 —3)—(—1 —7 2) 8. Pind = and g b =4y (3 5
8 7 6 01 5 1 4 3
3 24 9 16 —-12 -8 5 3 0 #=g = G’,E)
—(9 15 0>+<4 22 —6)—(—1 -7 2) 5
24 21 18 0 2 10 1 4 3 x4y = o
(14 9 1 4 (35) — 0
=114 44 -8
x - c 3 O
23 19 25 J P =% @
i)2A-3B=1(4-3B) e
2 2 2 9% =71
) 1 8 3 24 —-18 -—-12 (3 >
e )
8 7 6 0 3 15 =
L [—23 26 15 - 'C’"
=2 -3 -28 9 3
8 4 -9 x st 10 o)
/__23 13 15 2 2 q
2 2 p
-3 9 = JjAR, 9
:\7 —14 5} (1 a
= 3 il
4 2 2 =
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()
x=(3 9
2 2

sub x in (1)

NIVO 1 O
~

5 0 2 0
X = (z 2) y=(z 1)
2 2 2 2

19. Find the values of x, y, z if

(.)( x—3 3x—Z)_(1 O)
I x+y+7 x+y+z) \1 6

x—3=1 3x—z=0 x+y+7=1
x=143 subx=4 sub x =4
x =14 34)—z=0 4+y+7=1
12—z=0 11+y=1
z=12 y=1-11
y =-10
x=4, y=-10, z=12.

20.Find xand y it x (%) + v (37)=(})
4x-2y=4 (1)

—3x+3y=6 (2)
Mx@B)=12x—6y =12

@) x (4) = —12x + 12y = 24

sub y in (1)

4x —2(6) = 4
4x —12 =4

4x =4+ 12

4x =16

_ 16

4
4

x=4, y=6.

X

i(x y—z z+3)+ (@ 4 3) =4 8 16)
x+y=4 - )

y—z+4=8 (2)

—
z+3+3=16 (3)
z+6=16

z=16-6
z=10

sub zin (2)
y—10+4=38
y—6=28
y=8+6

y =14

sub yin (1)
x+14=14
x=4-14
x=-10; y =14 z=10

21. Find the non zero values of x satisfying the
matrix equation.

x(2x 2)+2(8 5x):2(x2+8 24)

3 x 4 4x 10 6x
2x%2  2x 16 10x 2x*>+16 48
(Bx x2)+(8 8x)_( 20 12x)
<2x2 +16 2x+ 10x) _ (sz +16 48 )
3x+8  x?+8x 20 12x
(sz + 16 12x ) _ (sz +16 48 )

3x+8 x%+8x 20 12x
12x = 48
_ a8
T 12
x=4

(x? —2x\ _ (5
22. Solve for x, y: <y2> + 2 ( ) = (8)

~y
x2—4x=5 (1)
y?—=2y=8 (2)
x>—4x—-5=0 (=5)
(x-5) (x+1)=0 (-5 XN
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x+1=0
x=-1

x—5=0
x=5

x=5'—1

G-HO+2)=0 (4 @
y—4=0‘y+2=0
y=4 y=-2

y:4, —2

23. Solve: (i ;) (;C;) - (g)

(oo oo ()

=(1_2+2 —1—1+6)
AB=(1 4)

(ABIC=(1 4) (; _21)

(a0 @) a0 ?)

(1+8 2-4)
(AB)C=(9 -2)

RHS: A(BC)
1 -1
BC = , -
1) 6
:k(z 1 (;) @ v (—21))
a3 () a» (%)

a -n () a - (%)
1-2 2+1
:(2+2 4—1)

2x+y =4 (1D

146 2-3

-1 3
x+2y=5 (2) BC:(4 3)

7 -1

-1 3
2x+y =4 ABO =01 -1 2)<4 3)
7 -1
-1 3
(2)x2 2x+4y=10 =<(1 -1 2) <4> 1 -1 2) <3>)
7 -1
= =) (=) =(-1-4+14 3-3-2)
—3y=-6 ABC) =9 -2)
y== LHS = RHS  verified.
y =2
sub y=2in(1) 2x+2=4
2x=4-2, 2x=2
x=3,x=
2
x=1, y=2

1 -1
24.1fA=(1 -1 2), B:(Z 1)
1 3

C = (; _21) show that (AB)C = A(BC)
LHS: (AB)C
1 -1
AB=(1 -1 2) (2 1)
1 3
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1

1

sata=(2 N, B=(2, 2,

C= (7 ©)verify that A(B+C) = AB + AC

3 2
LHS: A(B+C)
sec=(", )+ (3 9

aB+0= (1 3) (07 )
_((1 (%) a o (
(6_113) 8(:? oY (
z(_6—_3 —8-|-|_—12)
0= (7 %)
RHS: AB + AC
AB:(—11 ;) (—14 3)

a o () «a

=<<—1 9 () 1

- (—11:i2 —22++26)

AB = (—_133 i)
AC = (—11 é) (_37 g)
i v ()
-1 3) (5
- (_77++93 N 6++26)
AC= (75 o) AB+ac(
as+ac= (7 1)

LHS = RHS, Verified.

>0

-3 4
—-13 4

)+ (

b

3) (1 %)

—4 8
16 0

)

2 -1
121y L,
26.1fA=(, % 1) B—( 1 ;L)
show that (AB)T = BT AT
LHS: (4B)T
( 1) (2 —1)
AB = -1 4
2 -1 1 0 ?
2 -1
(—1) 2 -1 1) (4)
0 2
(2—2+0 —1+8+2)

0

1 2
2 ~1
(—1) 12 1 <4>
0 2

44140 —2-4+2

N

0 9

AB=(5 _4)

5

)

(4B)" = (g

RHS: BT AT

(2—2+O 4+1+0)
-1+8+2 —-2-4+2

- (g —54)

LHS = RHS,

verified.
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27. Given thatA:(é _31) B =

c=(1, 372

—4 1 3

LHS: A(B+C)

3:C=(3 5 )+ (5 1 3)
:(—21 2 g)

aB-a=(; °) (% ¢ <)

i (3) as @

(62 (2) 6 0 ()6 v

:(2—3 2+18 4+15)
10+1 10—6 20-5

AB+O= (7 % 7o)
RHS: AB + AC

AB =(é —31) (é _51 é)

; (s
2+6)

S(L+9 -1H15

5—130 —154—58 10 -2
AB=(2 ~10 8)

Acz(; —31) (—14 i g)

_((1 » (L) a» ()
\C

5 -1 (

1 -1 2
5
) verify that A(B+C) = AB + AC.

)60 () 6 b

2

)

2

_((1 n (3 a3 () a3
-0 () 6 -n((3) 6 -

)

2
2

LHS: ABC)
ic=(1 5 (G 2

N ey

:(8+0

5+0
=(7 10)
A(BC):G ; (7 10

3
(a D () a o <1°0>>

@o (0 aw ()

=(5%21 0130

ABO = (22 20)
(i 3) (o)

0+ 10)

80)

29 30
RHS = (AB) C

L)
@ () as ()
:(4+2 0+10)

4+3 0415

=(§ 1(5)6) 10y (2 0
(AB)C=(7 15) (1 2)

(e w G )

\z 13 (i) (7 15) (g)

:(12+10 0+20)
14+15 0+ 30

@<= (5 30)

LHS = RHS, Verified.

1-12 3 43 249 ’

— + +

- (5+411 156— 11110—3)

AC=(

AB+£C9= (1%)4 174) 8) N (—11 6 11)
21730 9 oM

AB+AC= (] 5 15)

LHS = RHS, Verified.

8.letA= (1 2), B= (] ¢) c=(] 3)

show that

(i) A(BC) = (AB)C (ii) (A-B)C = AC-BC
(i) (A—B)T = AT - BT

(i) A(BC) = (AB) C

(i) (A-B) C = AC-BC
LHS: (A-B) C

a8=(; 3 - 5

- (_03 _22)
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Z:S'?(i 5;)@(2%)) a2 (°)>

a3 () a ()
_ (2+2 0+4)

" \24+3 0+6

AC = (g ‘6*)

sc=(1 o) (5 )
(e 3 « o <3>>
a9 @ av
- (gi(s) 00: 100)

BC = (g 100)

AC-BC = (g g) B (3 100)
—4 4

AC - BC = (_2 _4)
LHS = RHS, Verified .

29.11 A = (COOSH 00039)  B= (Si(r)w si(r)le)

then show that A2+B?=I.

LHS: A%+B?
A2 =AxA= (Co(fje 60209) (6059 aflg)
_ (cos
_( '09 c6)529) 0 0
sin sin
B?=BxB = ( 0 sin9) ( 0 sin9)
- (SiT(l)ze sir(l)ze)
poge= (250 0, ) (0 0 )
_ (sin?8 + cos?0 0
= 51 0) 0 cos?6 + sin?6
"o 1

= RHS. Hence proved.

(i) (A—B) = AT - BT
LHS:  (4A—B)T

aB=(; 3 - 5

- (_03 —22)
a-Br=(7> )

2 =2
RHS: AT — BT
A= (5 3)
w- i

e - )
AT B = (_23 —02)
LHS = RHS, Verified.

30.If A = (CCL Z) and | = ((1) (1)) show that

A% — (a + d)A = (bc — ad)I,
LHS: 42 — (a + d)A
42 = (a b) (a b) _ (a2+bc ad+bd>

c d/ \c bd ac +cd bc+d?
B a
(a+d)A= (a+d)(c d)

_ <(a +da (a+ d)b) _ (az +ad ab+ bd)
(a+d)c (a+d)d ac+dc ad + d?

AZ—(a+d)A=<a2+bC ad+bd)_(a2+ad ab+bd)

ac+cd bc+d? ac+dc ad+ d?

- (bcaad bcgad)

= (bc — ad) (é (1))

= (bc — ad)l,

= RHS. Hence proved.
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31.IfA=(‘L13 ; z),B=<1 Z)

verify that (AB)T = BT AT
LHS: (AB)T

G2 2)
_ (5+2+45 35+4-9
= ( )

1+2+40 7+4-8

- 4)
52 43)

T _
(4B) ‘(30 3
RHS: BT AT

BT = G ; —51)

5 1
rat_(1 1 5
(3 %) (2 2

5 1

(1 1 5) <2> (1 1 5) <2)
9 8
5 1

(7 2 —1) (2) (7 2 —1) (2)
9 8

:(5+2+45 1+2+40)
35+4—5§ 4'73+4—8
T AT _—

B=A ‘(30 3)

LHS = RHS, verified.

Chapter -5

Co-ordinate geometry
Formulae:
1. Area of triangle=

1
5{(9513’2 + x,¥3 + X3Y1)

—(X2y1 + X3Y2 + X1y3)}sq. units

2. Three points A,B,C are collinear then
(i) Area of AABC=0
(il) x1¥2 + X293 + X3y1 = X301 + X3V, + X1 Y3

(iii) Slope of AB=Slope of BC=Slope of AC

3. Area of Quadrilateral

1
= 5{(x1)’2 + x2¥3 + X3Y4 + X41)

—(x2y1 + x3Y2 + X4Y3 + X1Y4)}5q. units

2.10A= (5 )

LHS: A2 — 54 + 71,
A2 = Ax A = (3 1) (3 1)

FER P
;(—g—z —1+4)
Azz(_s 3)

5A=5( _311 0;)= (;550 150)
=7(, )=y 7)
a-sa+rn=(5 (B )+ ()
S (871547 5-5+40)
54540 3-10+7
=(0 0)

= 0, RHS verified.

4. (i) Slope m=tan® (i) Slope=22-2
X2—X1
(iii) Slope:m:_Ta

) show that A% — 54 + 71, = 0.

5. (i) Equation of straight line general form
ax+by+c=0.

(i) Equation of straight line one point-slope form
y—y1=m(x —x4)

(iii) Equation of straight line slope and

y — Intercept form y=mx+c

(iv) Equation of straight line Two point form
Y=y _ X™X1

Y2=Y1 X2—Xq

(v) Equation of straight line Intercept form
X y
“+r=1

(vi) Equation of line parallel to Y-axis
X=C

(vii) Equation of line parallel to
X-axis _y=b.
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6. Slopes of 2 parallel lines are equal
7. When 2 lines are perpendicular
mixm, = —1
8. Line:ax + by + ¢ =0
Parallel line:ax + by + k = 0
Perpendicular line: bx —ay + k =0

2 Marks
1. Find the area of the triangle whose
vertices are (1,-1), (-4,6) and (-3,-5)

Let vertices be A(1,—1),B(—4,6),C(—3,-5)
Area of AABC

1
= 5{(9513’2 + X33 + X3y1)

—(x2y1 + X3Y2 + X1y3)}5q. units
= 2{(6+20+3)-(4-18-5)}
= ~29-(-19)] = 2{29+19]

= %x 48 = 24 sq. units.

4. If the area of the triangle formed by the
vertices (0,0), (p, 8) and (6,2) taken in
order is 20 sg. units find the value of p.
Let A(0,0) B(p,8) C(6,2).
Given that, Area of AABC = 20 sq.units
%{(xl}’Z + X2y3 + x31)
—(x2y1 + x3¥2 + X1Y3)}=20
(0+2p+0) — (0+48+0) = 20 x 2
2p-48 =40
2p =40+48
P=2= 144
2
P=44.

2. Find the area of triangle formed by
The points (-10,-4), (-8,-1) and (-3,-5).
Let vertices be A(-10,-4), B(-8, -1), C(-3,-5)

VY YV oovy

X1 Y1 X2 V2 X3 Y3

Area of AABC
= %{(xl)’Z + %23 + x3)1)
—(x2y1 + X3Y, + X1Y3)}sq. units
= ~[{(—8x—4) + (~10x—5) + (—3x—1)}
-{(-1x—=10) + (—4x—3) + (—5x—8)}
= 2[(32+50+3)-(10+12+40)]
= ~[85-62] = - x 23 = 11.5 sq.units.

2

5. Find the value of ‘a’ for which the points
(2,3), (4,a) and (6,-3) are collinear.
Let A(2,3), B(4,a), C(6,-3)
When points are collinear we have
X1Y2 T X2y3 + X3Y1 = X211 + X3V, +X1Y3
2a+ 4(-3) +6(3) = 4(3)+6a+2(-3)
2a-12+18= 12+6a-6

2a-6a= 12-6+12-18
-da= 24-24
-4a=0
a=

a=0

3. Determine whether the set of points
(- % ,3), (-5,6) and (-8,8) are collinear?
We know that when points are collinear
X1Y2 t X2y3 + X3y1 = X1 T X3Y2 T X1Y3
Let (-5, 3) (-5,6) (-8, 8)
LHS = x1y, + x3y3 + X351
= (5 X 6)+(-5x8)+(-8 x 3)
= -3-40-24
= -67
RHS = (3x-5)+(6x-8)+(8x -3)
= -15-48-4
= -67
LHS=RHS .. Points are collinear.

6. What is the slope of line whose inclination

with positive direction of x-axis is 90° .
Here 6 = 90°

Slope m = tan 6

= tan 90’

= 00

7. What is the slope of line whose inclination
with positive direction of x-axis is 0°
Here 8 = 0°
Slope m = tan 6
=tan0’

m=0

8. What is the inclination of line whose slope is 0.
Given m=0, Let 8 be the inclination of the line.

m=0
tan@ =0
tanf =tan0’
~0=0
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9. What is the inclination of a line whose slope is 1.
Given m=1, let 8 be the inclination of the line.

m=1

tan 0 =1

tanf =tan45’

. =45"

10. Find the slope of a line joining the
points (5,¥/5) and origin (0,0).
Y2=Y1 _ 0—V5 _ -5 V5 1

Slope=, e T s VeE W

11. Find the slope of a line joining the points

(sinf, —cosf)and (—sinf,cosb).
Points (sin 8, — cos @) and (—sin @, cos )

y,—y1 _cosBO—(—cosB) 2cos@
lope = = =
S ope Xp—X1q —sin6—-sin 6 —2sin @
=-cot@

15. The line through the points (-2,a) and
(9,3) has slope _71 . Find the value of a.
Given that,
Slope of (-2,a) and (9,3) = _71
—Y2my1 _~1

Xp,—X1 2
3-a _ -1

9-(-2) 2
23-a)=-1x11
6-2a=-11

-2a=-11-6

2a=-17
17

12. What is the slope of a line Perpendicular to the line

joining A(5,1) and P where P is the mid-point of the
segment joining (4,2) and (-6,4).
P is midpoint of the segment joining (4,2) and (-6,4).

P(xy)= (4+( 6) 2+4) -1.3)

2
A(5,1) P(-1,3)
S]ope of AP Y2=y1_ 371 _2 -1
X;—x1 —1-5 -6 3
Slope of the perpendicular to AP
-1 -1
=3.

_slope of AP _(_?1)

2

16. The line through the points (-2,6) and (4,8) is
perpendicular to the line. Through the points
(8,12) and (x, 24). Find the value of x.

Let line through A(-2,6) B(4,8)

Slope of AB =m,=22= zl %:
X2—X1 -

Another line through C(8, 12) and D(x, 24)
Slope of CD =m, =221 =212 12

X2—X1 x—8 x—8

AB and CD are perpendicular then

wlroalN

my; xmy = -1

1 12

-x—=-1 —V———l
37 x-8 -8

4=(x—8)x(—1)=8—x
x=8—-4 =4

13. Show that the given points are
Collinear. (-3,-4), (7,2) and (12,5)
Let A(-3,-4), B(7 2) and C(12,5)

Y2=y1 _ 2-(=4)

Slope of AB = ot 7003)
-6 .3
10 5

Slope of BC = 2221 = 272 —

Xp—xy 12-7

Slope of AB = Slope of BC

.. The points are collinear.

14. If the three points (3,-1), (a,3), (1,-3) are collinear.
Find the value of a.

When the points are collinear we have

Slope of AB=Slope of BC
3-(-1) _ -3-3
a-3 1-a
4 -6

a3 1-a
4(1—a) =—6(a—3)
2(1—=a) =-3(a—3)
2—2a = —-3a+9
—2a+3a=9-2 woa=7

17. Determine whether the sets of points are collinear?
(a, btc), (b, ct+a) and (c, atb)
Let A(a, b+c) B(b, ct+a), C(c, atb)

Area of AABC
= _1|x1 Y2 s Sq. units
Y2 V3 W1 4

1 b c a |
2lb+¢c ¢c+a a+b b+c

=% [{a(c+a)+b(a+Db)+c(b+c)}
-{b(b+c)+c(c+a)+a(a+b)}
=% [(ac+a?+ab+b%+bct+c? )-

(b%+bc+c?+acta+ab)]
:% [act+a?+ab+b?+bc+c? — b2-be -c%-ac-a*-ab)
=% (0) =0 sq. units

. The given points are collinear
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18. Vertices of given triangle are taken in order
(p,p), (5,6) and (5,-2) and the area is 32 sq. units.

Find the value of p
Area of AABC =32 sq.units
_1lp 5 5 p|_
S 2p 6 =2 p 32
[(6p-10+5p)-(5p-30+2p)] = 64
11p-10-3p-30=64
8p-40=64
8p=064+40

8p=104

p=%= 13

19. Find the value of ‘a’ for which the given points
(a, 2-2a), (-at1, 2a) and (-4-a, 6-2a) are collinear.
Let A(a, 2-2a), B(-a+1, 2a) C(-4-a, 6-2a)
Given that points are collinear

Area of AABC =0
1 a —a+1 —4—a a 0

212-2a 2a 6-2a 2-2al
{(2a?+[(-a+1)x(6-2a)+[(-4-a)x(2-22)]}
-{[(2-2a)(-a+1)]+2a(-4-a)+a(6-2a)} =0
2a%-6a+6+2a?-2a+(-8)-2a+8a+2a?
-[-2a+2a?+2-2a-8a-2a%+6a-2a? =0
8a’+4a-4=0  2a’+a-1=0
2a%+2a-a-1=0
2a (at1)-1(a+1) =0 (2a-1) (a+1)=0
2a-1=0 (or) a+1=0

! (or) a=-1

a=-
2

21. Find the equation of straight line passing through
the midpoints of a line segment joining the points.

(1,-5), (4,2) and parallel to Y-axis.

Midpoint of (1,-5) and (4,2)

M(x1, y1) = (%, _52+2) - (g'_?s)

Equation of line slope point form

y—y1=m(x—x;)
When line parallel to Y-axis, m =0

22. Find the equation of a line through (2,3) and (-7,-1).
Let (xl,yl):(2’3) and (styZ):('7"1)
Equation of line 2 point form
Y XTx
YV2=Y1 X2—X1
y-3 _ x-2
—1-3  -7-2
y-3  x-2
Ay
9(y-3)=4(x-2)
9y-27=4x-8

4x-9y+19=0

20. Find the equation of a straight line passing through the

midpoint of a line segment joining the points

(1, -5), (4, 2) and parallel to X — axis.

Midpoint of (1,-5) and (4,2)
_ (14 542y (5 =3
M(xl’yl)_( 2’ 2 ) (2’ 2)
Equation of line slope point form

y—y1 =m(x —xq)
When line parallel to X-axis, m = o

23. Find the equation of a line through
the given pair of points (2, % ) and (_71,2).

2 -1
Let (x1.y1)=(2.2) and (x,.32)~( 2. 2)
Equation of line 2 point form

Y—V1 — X—X1
YZ—3£1 X2—X1
y—3  x-2
2 1
23 32

2
Y—3  x-2
8 =5
3 2

5(3y-2)=16(x-2)
15y-10 = 16x-32
16x-15y-22=0.

24. A cat is located at the point (-6,-4) in xy plane.
A bottle of milk is kept at (5,11). The cat wish

to consume the milk travelling through shortest
possible distance. Find the equation of the path it

needs to take its milk.

Equation of the line joining the point is,
Y=yi _ X7*1
Y2=Y1 X2—X1

(52)



y+4  x+6
11+4 5+6

y+4 _ x+6
15 11

15(x + 6)=11(y+4)
15x +90 = 11y+44
15x-11y+90-44=0
15x-11y+46=0

The equation of the path is
15x-11y+46=0.

31. Find the slope of the line which is
perpendicular to the line x = —11.
Slope of x + 11 = Ois:%lzoo

Slope of line perpendicular to

x+11=0is
-1 -1
M= o O

25. Find the equation of a straight line which has

slope _75 and passing through the point (-1,2).

-5

m==> (xy.y1)~(-12)
y—W» :Sm(x - X1)
y-2= =2 (x-(-1))
4(y-2)=-5(x+1)
4y-8= -5x-5
Sx+4y-3=0.

32. Check whether the given lines are
parallel or perpendicular.

2l 0amdZE 42420
3 4 7 3 2 10

_(_)_—1 4 _ -4
I TR

()
™ T
m; =m;

.. Lines are parallel.

26. Find the equation of a line whose intercepts on

the x and y axes are4,-6.

Equation of line intercept form
XL Y_
g +,=1
-+ L — 1
4 -6

Y =

X

3x22
x=2y _
12 =1
3x — 2y=12

3x—2y—-12=0

33. Check whether the given lines are
parallel or perpendicular.

5x + 23y+14=0 and 23x-5y+9=0
-5 -23 23
my= =, My~ =

T 5 5
my #my

-5 23

then, m, X My=——X—

my xmy =-1

.. Lines are perpendicular.

27. Find the equation of a line whose

intercepts on the x and y axes are -5, %
Ans: 3x-20y+15=0

28. Find the slope of the line 5y-3=0.

—co.efficient of x
co.efficient of y

_0_y,
5

Slope m =

29. Find the slope of the line 7x — % =0.
Ans: o

34, If the straight lines 12y=-(p+3)x+12 , 12x-7y=16 are

perpendicular then find ‘p’.
Ly is (p+3)x+12y-12=0

—(p+3)
m ==
L, is 12x-7y=16
-12 12
m===7

Lines are perpendicular.

my xm, =-1

_(p+3) X E — _1
12 7
-(pt3)=-7
pt+3=7
p=7-3
p=4.

30. Find the slope of the line which is Parallel to
y=0.7x —11 =10

Given lineis 0.7x —y—11 =0
Slope m= ¥ =0.7

1
Slope of parallel lines are equal.

.. Slope of parallel line to given line is 0.7

Practice:

35. Find the area of the triangle whose
Vertices are (-3,5), (5,6) and (5,-2).

36. Show that the points P(-1.5 , 3), Q(6,-2)
R(-3.4) are collinear.
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37. If the area of the triangle formed by
the vertices A(-1,2), B(k,-2) and C(7,4) taken in

order is 22 sq. units, find the value of k.

38. The line r passes through the points (-2,2) and (5,8)

and the line s passes through the points (-8,7) and (-2,0).

Is the line perpendicular to s?

Area of quadrilateral

Y x1| sq. units
211 Y2 Y3 Vs Y1l
:1|—9 -8 1 2 -9
21-2 -4 -3 2 =2

= [(36+24+2-4)-(16-4-6-18)]
= [58~(-12)] = (70) = 35 sq. units.

39. The line p passes through the points (3,-2), (12,4)
and the line q passesthrough the points
(6,-2) and (12,2). Is p parallel to q?

2. Find the area of the quadrilateral whose vertices are
at (-9,0), (-8,6), (-1,-2) and (-6,-3).
Ans: 34 sq. units

40. Show that the points (-2,5), (6,-1) and (2,2)
are collinear.

41. Find the equation of a straight line
Whose slope is 5 and y intercept is -9.

3. Find the area of the quadrilateral formed by the
points (8,6), (5,11), (-5,12) and (-4,3).
Ans: 79 sq. units

42. Find the equation of a straight line whose inclination

is 45" and y intercept is 11.

43. Calculate the slope and y intercept of
the straight line 8x-7y-+6=0.

44. Find the equation of a line passing through the

point (3,-4) and having slope _75

45. Find the equation of a line passing through the

point A(1,4) and perpendicular to the line
joining points (2,5) and (4,7).

46. Find the equation of a line which passes through
(5,7) and makes intercepts on the axes equal in
magnitude but opposite in sign.

47. Find the intercepts made by the line 4x-9y+36=0

on the coordinate axes.

4. Find the value of k, if the area of a quadrilateral is
28 sq. units, whose vertices are taken in order
(_47'2)5 ('39k), (3,'2) and (2>3)
Solution:
Let ('45_2)5 ('35 k)s (31 _2)> (23 3)

vy ¥

VY vy

X1 Y1 X2Y2 X3 Y3 X4 Va

Area of quadrilateral

=L |x1 Yoo X5t s$q. units

2y v2 ¥z oy 3T
11-4 -3 3 2 —4_ .
2|_2 K -2 3 — |—28sq.umts

[(-4k+6+9-4)-(6+3k-4-12)]=28x2
11-4k-(-10+3k) = 56
7k+21=56
7k=56-21=35
k=2=5

_77

48. Show that the straight lines
2x+3y-8=0 and 4x+6y+18=0 are parallel.

49. Show that the straight lines x-2y+3=0 and
6x+3y+8=0 are perpendicular.

Five Marks:
1. Find the area of the quadrilateral whose vertices
are at (-9,-2), (-8,-4), (2,2) and (1,-3).
Let A(-9,2) B(-8,-4) C(1,-3) D(2,2)

| R YA
Samacheer .Guide .
: .
/
x 1o 18 s 2 ° /2 s X
fo i3~ ;
A(=9,1-2)
,____—-——-f—“‘”JD i;=3
B(~8/-4) it

(54)

5. If the points A(-3,9) B(a,b) and C(4,-5) are collinear
and if atb=1, then find a and b.
Since the three points A(-3,9),
B(a,b) and C(4,-5) are collinear.
Area of AABC =0

X1Y2 + XY3 + X3¥1
=XY1 T X3Y2 + X1Y3
-3b-5a+36=9a+4b+15
9a+5a+4b+3b+15-36=0
iya+Tb-21 =0
204b=3 —> @
Alke atb=zi —>@
b=l-a Subskkuking n @
2a+4|-az= 3
a=3~-]
Aaz2
brj-2 = - |
b= -1
(. IP the Powts PC-,-4), & (b)) and RGs, -
are colinear ond P  2bye =h, khen frd Ehe
Volues of b and ¢,

Qand




* 7. Let B(11,7), Q(13.5,4) and R(9.5,4) be the
mid-points of the sides AB, BC and AC
respectively of AABC. Find the
co-ordinates of the vertices A, B and C.
Hence find the area of AABC and
Compare this with area of APQR.

Alx,9)
UU?P) R (9‘5'; H’)
B : & [1(3)‘}
(,‘1;‘11.) a\ 3)
['3'5)"‘)

Mid priak o f 8B 2Py [Xtka VAADNTD
2

From (4) & (5)

From (6) & (8)
y1+y3=8
y1—Y3=6
2y, =14

Vvy=7
y2= 14-y, =14-7 =7
y3= 8-y, =8-7 =1

A0, =01
B(x2,¥2) = (15,7)

Clas, ¥3) = (12,1)

X

Area of AABCz% |yi

X2
Y2
=1|7 15
27 7

y1 — y3=6 —» (8)

X3 x-l_l
M3z Wi

12 7
1 7

MId poi F og BC=& = [.’%3, "_z_;_;"}):[’-"*)‘*) =§ (49 + 15 + 84) — (105 + 84 + 7)|
=§ 1148 — 196

il pin o AR 3 (22 5 )2 (959

X +xy =22 —> (1) y, +y,=14—*>(4)
x:,_v = XS :27 — (2) y2 +y3:8 _’(5)
X, +x3 =19 7> (3) y; +y;=8 —*(6)

| % = Xx3=-5—>(7)

From (1) & (2)

From (3) & (7)

X1 + x3=19

— X3=-5

=14

Xy= 7
Xp=22-%; = 22-7 =15
Xy=19-x; =19-7 =12

X1

2Xx,

(33)

=5 |-48]
2

=— X 48 =24 5q. units

11

it
Area of APQR-2 .

135 8510
4 4 7

== |(44 + 54 + 66.5)

-(94.5 + 38 + 44)|
=~ 11645 — 176.5|

=-21-x 12 = 6 sq.

units.

Area of AABC=4 x Area of APQR



8. A triangular shaped glass with vertices
at A(-5, -4) B(1,6) and C(7,-4) has to be
painted. If one bucket of paint covers 6
sq. feet, how many buckets of paint will
be required to paint the whole glass, if
only one coat of paint is applied.

Solution:

Area of AABC:%{@CWZ + x2¥3 + X3y1)

—(x2y1 + X3y, + x1Y3)}
1

= {(-62)-(58)}

1

=~{-62-58}
=21—120]

2
:g x 120 =60

No. of buckets of paint can required =6—60 =10 cans.

Slope of AB x Slope of AC=1 x (-1)
=-1
—> AB perpendicular to AC
. LA=90°
Hence ABC is a right angle A
Verification of Pythagoras theorem.

BC is hypotenuse
BC?=(x; — x1)* + (y2 = ¥1)?
=(—4)? +22 =16+4 =20.
AB2+AC%=[(2 — 1)2+(—3 + 4)?] +
[(=7 + 4)?+(4 — 1)?]
=(12+12)+ (=3)%+32
=(1+1)+9+9 =20.

They satisfy Pythagoras theorem.

9. Eg.5.5: The floor of a hall is covered with
identical tiles which are in the shapes
of triangles has the vertices at (-3,2),
(-1,-1) and (1,2). If the floor of the hall is
completely covered by 110 tiles. Find the

area of the floor.

11. Show that the points L(0,5),
M(9,12) and N(3,14) form a right
angled triangle and check
whether they satisfies Pythagoras

theorem.

10. Show that the given points form a right
angled triangle and check whether they
satisfies Pythagoras theorem.

(i) A(1,-4), B(2,-3) and C(4,-7)

-3+4 1

Slope of AB =221 = ===1
Xo—X1 2-1 1
Slope of BC ) RSk s 7|
4-2 2
Slope of AC === 274 =3 _ 4

4-1 3 3

12. Without using Pythagoras
theorem, show that the points
(1,-4), (2,-3) and (4,-7) form a
right angled triangle.
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13. Show that the given points form a

parallelogram A(2.5,3.5), B(10,-4),
C(2.5,-2.5) and D(-5,5).
Solution:

Slope of AD=22=21-273> _ 15 _ 719
X -5-25 =75 75

_—1

"5

2—Y1_—2.5-(—4) _—2.5+4

2.5-10 -7.5
1.5 -1

~ —75 5

Slope of AD = Slope of BC
. AD parallel to BC

2= X1

Slope of BC=§

27X1

~4-35 _-7.5_ —75

Slope of AB=17—¢ == - =1
Slope of CD:S__S(:EZE) :_755: _7755 =-1
Slope of AB = Slope of CD

.. AB parallel to CD.
We found opposite sides of

quadrilateral are parallel. Hence ABCD
is a parallelogram.

14.

If the points A(2,2), B(-2,-3) C(1,-3) and
D(x,y) Form a parallelogram then find
the value of x and y.

Solution:

A(2,2), B(-2,-3) C(1,-3) and D(x,y)

ABCD is parallelogram

Diagonals bisects each other.
Midpoint of BD = Midpoint of AC

(x+(—2) y+(—3)) _ (ﬂ 2+(=3)

2 72 2 2
x=2_3 y=3 273
2 2 2 2
x-2=3 y-3=-1
X=3+2 y=-1+3
X=5 y=2

15. Find the equation of the median
and altitude of AABC through A

where the vertices are A(6,2)
B(-5,-1) and C (1,9)
let AP be altitude

AP perpendicular BC
1

sl fAP =——————
Ope o slope of BC
1
T og-(=1
1-(-5)
6 -3
m=-— =—
10 5

Equation of AP through A(6,2) m:_?3

y-y1 = M(X-xq)

Y-2 == (x-6)
5(y-2) = -3(x-6)
5y-10 = -3x+18

3x + 5y-10-18=0
3x+5y-28 = 0. is equation

altitude

let AQ be median

Q(x,y) = mid point of BC
:(mm)

S+1 5.
—541 —5+9

= (== =2)= 2.4
Equation of AQ A(6,2) Q(-2,4)

YY1 _X~X1

Y2—YV1 X2—X1

y—2

xX—6

4-2  -2-6

y-2 _x—-6 _ y-2 xX—6
2 -8 1 —4

-4(y-2) = x-6

-4y +8 =x-6

X+4y-6-8 = 0

Xx+4y-14 = 0
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16. find the equation of a straight line
Passing through (1,-4) and has intercepts
which are in theratio 2: 5
Ratio of intercept =2:5 =
coefficient of y : coefficient of x
M = sIope: —coefficient of x _ —_5
Point ( 1, -4)
Equation line point slope form

y-y1 = m (X-x1)

y+4 = = (x-1)

2(y+4) = -5(x-1)

2y + 8 = -5x+5

5x+2y-5+8 =0

5x+2y+3 =0

coefficient of y T2

19. A line makes positive intercept
on coordinate axes whose sum is
7 and it passes through (-3,8) find
its equation.

20. A(-3,0) B(10,-2) and C(12,3) are
vertices of AABC. Find the equation

of altitude through A and B.

17. Find the equation of a straight line passing through

(-8,4) and making equal intercepts on the co-ordinates.

Intercepts are equala = b

a 1

b 1
—coefficientof x _ —a _ 1

M = sIope - coefficient of y b

Point (-8, 4)
Equation of line point — slope form

y-y1 = M (X-x4)

21. Find the equation of the
perpendicular bisector of the line

joining the points A(-4,2) and B(6,-4)
let CD perpendicular AB and
D is Mid point of AB. A(-4,2) B(6,-4)

point D (x,y) =(—x1+2x2 '—ylzyz)

_(—4-+6,2—4-)
“\ 2 2

= (3 ‘_2) =, -1

2’ 2
Slope of CD =—— = -~
slopeof AB 2221
X2—X1
_ -1 _-10 _5
T Az T 6 T3

6+4
Equation of line point — slope form

D(1,-1) m =‘?4
y-y1 = M (X-xq)
(y+1)=2 (x-1)
3(y+1) =5 (x-1)

y-4 = -1 (x+8) 3y + 3 =5x-5
y-4 = (-x-8) 5x-3y-5-3 =0
X+y-4+8=0 5x-3y-8 =0
x+y+4=0

18. The given diagram shows a plan for constructing

a new parking lot at a campus. It is estimated that such
construction would cost Rs.1300 per square feet. What
will be the total cost for making the parking lot ?

L Ga9) |

Solution The parking lot is a quadrilateral whose vertices are at
A2.2), B(5,5), C(4,9) and D(17).

R

1
:E{(l(l+45+28+2)—(1{J+2(J+9-|-14)}

Area of parking lot = é 5.units

= ={85 - 53}

1
= E(32) =16 sq.units.
=16 sq.feets
=31300

Area of parking lot
Construction rate per square feet

Total cost for constructing the parking lot= 161300 = 20800
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Chapter 8 : Statistics and Probability 3. Calculate the range of the following data

2 Marks:- Examples and Exercise 8.1 Income | 400450 | 450-500 | 500-550 | 550-600 | 600-650
(*) Range, R=L-S

(*) Coefficient of range = L=s

L+S§ Numb 8 12 30 21 6

Example 8.1: Find the range and coefficient of Range of uLnf e

the following data : 25,67,48,53,18,39,44 workers
Solution: L=67, S=18

R=L-S =67-18=49 Solution :

Coefficient of range = e an. L=650 ; S =400

Lss 67+18
~ =0.576 R=L-S=650-400=250
R =250

Example 8.2: Find the range of the following distribution.
4. Find the standard deviation of first 21 natural numbers

Age(in | 1618 [ 1820 [ 2022 [ 2224 [ 2426 | 2628 e

Solution:

years) Standard deviation of first n natural numbers
Number 0 4 6 8 2 2 n2-1
of 12
students Standard deviation of first 21 natural numbers
Solution: L=28, S = 18, R = L-S / o1 [ \/E—O
12 12 12
R = 28-18 = 10 years V36.6666 = 6.05
Example 8.3 : The range of a set of data is 13.67 an 5. If the standard deviation of a data is 4.5 and if each
the largest value is 70.08. Find the smallest value. value of the data is decreased by 5, then find
Solution: R=13.67 ; L=70.08 the new standared deviation
R=L-S Solution :
13.67=70.08 — S Standard deviation of the data = 4.5
S =70.08—13.67 = 56.41 Each data is decreased by 5
The new standard deviation = 4.5
Exercise 8.1
Find the range and coefficient of range of 6. If the standard deviation of a data is 3.6 and each value
the following data. of the data is divided by 3, then find the new variance and
(i) 63,89,98,125,79,108,117, 68 new standard deviation.
Solution: L=125 ; S=63 Solution:
R=L-S=125-63=62 Standard deviation of the data=3.6
Coefficient of range = % Each data is divided by 3
_ 125263 _ 2 _ (329 =0.33 The new standard deviation =— = 1.2
125+63 188 3

The new variance = (1.2)? = 1.41

(i1) 43.5,13.6,18.9,38.4,61.4,29.8

Solution : Examples & Exercise 8.2
L=61.4 ; S=13.6 (*) Coefficient of variation
=L-S=614-13.6=47.8 CV= % x 100%
Coefficient of range = ? Example 8.15 : The mean of a data is 25.6 and it’s Coefficient
— 8147130 _ 278 _ .637=0.64 of variation is 18.75. Find the standard deviation.
61.4+13.6 75
Solution: Mean X =25.6, C.V =18.75

2 . If the range and the smallest value of a set of data are C.Vv= ;i x 100%

36.8 and 13.4 respectively , then find the largest value. 18.75 =— o X 100 - o = W =4.8
Solution: R=L-S o0=4.8
36.8=L-134
36.8+13.4=L Exercise 8.2 :
L =502 1. The standard deviation and mean of a data are 6.5

and 12.5 respectively. Find the coefficient of variation.
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Solution: o =6.5,x=12.5
C.V= % x 100%

=52 1 100% =52%
12.5

C.V=52%

2. The standard deviation and coefficient of variation of a
data are 1.2 and 25.6 respectively. Find the value of mean.
Solution:
o =1.
C.V=
256 =
X

C.v=256
100%

x 100 =

b

R\|QN
[

1.

% =—2x100=4.6875
25.6

><||

4.

o
O

3. If the mean and coefficient of variation of a data are 15
and 48 respectively, then find the value of standard
deviation.

(*) Cards:
n(S)=52

13
13

Heart: 13
Diamond :13

Spade :
Clavor :

Black cards : 26 Red cards : 26

(*) No. of kir kings =4
No. of Queens =4
No. of Jacks =4

(*) No. of black kings

No. of black queens

No. of black Jacks
(*) No. of Red kings

No. of Red queens

No. of Red Jacks
(*) Numbered of cards are : 2,3,4,5,6,7,8,9,10
(*) face card 4K, 4R, 4] C—) 12 cards.

26

2
=2
2

2
=2
=2

Solution: xXx=15,C V=48
CV= % x 100%
48=2x100
15
=2IB 72 5 6=72
100

4. 1fn=5,x =6, Xx? =765 then calculate the coefficient
of variation.
Solution:

ag

(57) -6
= f7_65_ (6)2

=153 — 36 =+/117 =10.82
cv=§ x 100%

—“%x 100 = 180.28%

Example & Exercise 8.3
* n(E)
*) PO
(*) P(S)=

n(S)
n(s)
(*) 0s P(E)< 1
(*) P(E)=1-P(E)
(*) P(E) + P(E) =1
(*) Coin:
1 Coin : S= {H, T},n(S)=2
2 Coins: S= {HH,HT,TH,TT} ; n(S)=4
3 Coins :S={HHH,HHT ,HTT,TTT,TTH,THH,THT, HTH}
n(S)=8
(*) Dice :
1 Die: S={1,2,3,4,5, 6} ; n(S)=6
2 Dice: S ={ (1,1),(1,2),(1,3),(1,4),(1,5),(1,6)
(2,1),(2,2),(2,3),(2,4),(2,5),(2,6)
(3,1),(3,2),(3,3),(3,4),(3,5),(3.,6)
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6)
(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)
(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)}
n(S)=36

Example 8.17 : Express the sample space for rolling two

dice using tree Diagram.

=L e B O LN L

PVEN FPYE Y FEvde

RIS

LA e e D e b e SR R L B ER e L

FYTYNN PFYY

S={(1,1),(1,2),(1,3),(1,4),(1,5),(1,6)
(2,1),(2,2),(2,3),(2,4),(2,5),(2,6)

(3,1),(3,2),(3,3),(3,4),(3,5),(3.6)

(4,1),(4,2),(4,3),(4,4),(4,5),(4,6)

(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)

(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)}
n(S) = 36.

Example 8.18 : A bag contains 5 blue balls and 4 green balls.
A ball is drawn at random from the bag. Find the probability
that the ball drawn is (i) blue (ii) not blue.

Solution: n(S) = 5+4=9

(i) Let A be the event of getting a blue ball.
n(A) =5
n(A)
P(A) = ns) 9

(ii) Let A be the event of not getting a blue ball.
P(d) =1-P(A)=1- =3

60)




Example 8.20: Two coins are tossed together. What is the -

probability of getting different faces on the coins? Solution: // 2
Solution: " < "
S={HH,HT,TH,TT} C
Il(S) =4 1
Let A be the event of getting different faces on the coins. 2 é—i
A ={HT,TH} 4
n(A)=2 : <
_n@ _z_1 .
P(A) n(s) 4 2 BAG i N

Example 8.22 : o
What is the probability that a leap year selected at random G Y
. . 1 e
will contain 53 Saturdays. \ %:

Solution : leap year =366 days = 52 full weeks and 2 days

5= {Sun — Mon,Mon — Tue, Tue — wed, Wed — Thu} \ b ;f:,’.‘_:
Thu — Fri, Fri — Sat, Sat — Sun %u
n(S)=7

(1,2),(1,3),(1,4),(1,5),(1,6)
(2,1),(2,3)(2,4),(2,5),(2,6)
Let A be the event of getting 53"¢ Sunday. S= 8:3: 8:;%: Ez:g: g:g%: 8:2 ; n(S)=30
(5,1),(5,2),(5,3),(5,4),(5,6)

(6,1),(6,2),(6,3),(6,4), (6,5)
A ={Fri — Sat,Sat — Sun}

n(A) =2 3. If A is an event of a random experiment such that
P(A) =% -2 P(A) : P( A) =17 :15 and n(S) =640 then find (i) P(4)
(i1) n(A).
Example 8.23 : Solution:
A die is rolled and a coin is tossed simultaneously. Find the (1) % = g
probability that the die shows an odd number and the coin 1E§3A()A) = %
shows a head. 15P(A) =17[1— P(A)]
Solution: =17-17 P(A).
S ={1H,1T,2H,2T,3H, 3T, 4H, 4T, 5H, 5T, 6H, 6T} 17 P(A) + 15 P(A) =17
n(S) =12 32 P(A) =17
Let A be the event of getting an odd number and a head. P(A) = %
A={1H ,3H,5H} P(A)=1-P(A) = 1 = 2
~ 15
n(A)=3 P(A) = =
_n® _3_ 1 i =17
P(A)= n(s) 12 4 (1) P(A) 32
Exercise 8.3 % = % - % = %
1. Write the sample space for tossing three coins using tree n(A) = % x 640 =17 x 20 =340
diagram. i n(A)= 340

H<T H< : 4. A coin is tossed thrice. What is the probability of getting
. < T< T two consecutive tails?
= H Solution:
T Solution:
T < <T
T

S={HHH,HHT,HTT,TTT,TTH,THH,THT, HTH}
S = {HHH, HHT, HTH, HTT,THH, THT,TTH, TTT}; n(S)=8| n(S)=8
Let A be the event of getting two consecutive tails.

2. Write the sample space for selecting two balls at a time A={HTT,TTH,TTT}
from a bag containing 6 balls numbered 1 to 6 n(A)=3
. . _ n(A) __3
(Using tree diagram) P(A) = ) 5
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Examples & Exercise 8.4
MANA=¢
(*YAUA =S
(*) PCAUB) = P(A) + P(B)
If A, B are mutually exclusive events.
(*) P (AN B) = P(only A)
=P(A)-P(ANB)
(*)P (AN B) = P(only B)
=P(B)-P(ANB)
(*) Addition theorem of probability:
(i)P(AUB) =P(A)+P(B) -P(ANB)
(i) PCAUB U C) = P(4) + P(B) +P(C)- P(AN B) —
P(BNC)— P(AnC)+ P(ANnBNC).

* _n(A nB) _ n(A) _ n(B)
(*JP(AN B) P(A) =70 P(B) ="

Exercise 8.4

1.P(A)= =, P(B) =<, P(AU B) = -, then find P(AN B)

P(AU B) = P(A) + P(B) - P(AN B)
> =2 +Z-P(ANB)
P(AN B)

2 2 1
=2 42 .2 =24
3 5 3

W
[LEEN]

Example 8.26:
If P(A)=0.37, P(B)=0.42, P (AN B) = 0.09 then,
find P(AU B).
Solution:
P(AU B) =P(A) + P(B) - P(AN B)
=0.37+0.42-0.09
=0.79 - 0.09
=0.70.

Example 8.27:
What is the probability of drawing either a king or a queen

in a single draw from a well shuffled pack of 52 cards?
Solution:

n(S)=52
let A be the event of drawing a king card
n(A)= 4
n(A) _ 4
P(A)= n(s) 52
Let B be the event of drawing a queen card
n(B)=
n(B) 4
(B) n(s) 52
A, B are mutually exclusive events,
P(ANB) =0
P(AU B) = P(A) + P(B) = 4=

2. If A and B are two events such that , P(A) = 0.42
P(B)=0.48 and P(AN B) =0.16 find (i) P (not A)
(i1) P (not B) (iii) P ( A or B)
(i) P (not A)=P (4)=1-P(A)

=1-0.42=0.58
(i) P (not B)=P (B ) = 1- P(B)
=1-0.48 =0.52
(iii) P (A or B) = P(AU B)
= P(A) + P(B) - P(AN B)
=0.42+0.48 — 0.16
=0.90-0.16
=0.74

3. If A and B are two mutually exclusive events of a
random experiment and P(not A) = 0.45, P(AU B) =0.65,
then find P(B).

Solution: A,B are mutually exclusive
P(ANB) =0
P (not A) =P (4 )=0.45
P(A) = 1- P(4)

=1-0.45=0.55
P(AU B) = P(A) + P(B) - P(AN B)

0.65=0.55+P(B) -0
0.65 — 0.55= P(B)

P(B)=0.1

Example 8.29:
If A and B are two events such that P(A) = Zl P(B) = ;1 and

P (A and B) 251 . find (i) P(A or B) (ii) P (not A and not B)

Solution:
(i) P(AorB) =P(AUB)
= P(A) +P(B) - P(AN B)

1, 1 1_2+a1
4 2 8 8
S it
8
(i1) P (not A and not B)
=P(A n B)=P(AUB)
=1-P(AUB)=1-=>=22=2

4. The Probability that atleast one of A and B occur is 0.6
If A and B occur simultaneously with probability 0.2, then
find P (A)+ P (B)

Solution: P(AU B)= 0.6, P(AN B) =0.2

P(AU B) =P(A) + P(B) - P(AN B)
0.6 = P(A)+P(B)-0.2
P(A)+PB)=0.6+0.2=0.8
P(A)+P(B)=1-P(A)+1-P(B)
=2-[P(A) + P(B)]
=2-0.8
=1.2
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5. The probability of happening of an event A is 0.5 and X = % = 1+2+3n$
that of B is 0.3. If A and B are mutually exclusive events,
then find the probability that neither A nor B happen. Z(Zzl)
. _ n+1
Solution: =
2 .
P(A)=0.5 02 =25 (2
_ _ n(n+1)(2n+1) _mn (n+1)y7
P(B) 0.3 5 6 xn ; ( 2xn )
A, B are mutually exclusive events, P(AN B) = 0 2 +63n+1 _Z +in+1
2 2 _en—
P(AU B) =P(A)+P(B)-P(Aﬂ B) _4n +6n+21+23n 6n—3
=0.5+0.3-0 2 ="i;1
=0.8 Exercise 8.1 :
P(neither A nor B) 1. Find the variance and standard deviation of the wages
=P(AUB)=1-P(AUB) of 9 workers given below:
=1-0.8 Rs. 310, Rs. 290, Rs. 320, Rs.280 Rs.300, Rs. 290, Rs. 320,
=02 Rs. 310, Rs.280.
Chapter 8 : 5 marks: Solution:
* . 2 _ Z?:;l(xi_f)z . : : .
(*) Variance, 0° = E— Arranging the numbers in ascending order:
n .22
*) Standard deviation o = Zizg (i720)° Rs. 280, Rs. 280, Rs.290, Rs.290 Rs.300, Rs 310, Rs. 310,
n
*) ungrouped data: Rs. 320, Rs. 320
(*) ungroup
o e L P Exi _ 280+280+290+290+300+310+310+320+320
(i) Direct method: o = - ( - ) X 5
(i) Mean method: X = @
di=x;-X x =300
’Zdl Xi di:xi -X =X — 300 diz
280 -20 400
(iii) Assumfd Mean method : 280 20 400
di =x;—A 290 10 100
o= Zdl (Edl) 290 -10 100
300 0 0
(iv) Step deviatlon method: 310 10 100
o=Cx Zdl (Zdt) 310 10 100
320 20 400
(*) Grouped data: ( 1) Mean method: 320 20 200
o= /Zfldl N=YL.f di=x;—% rd;* = 2000
(i1) Assumed Mean method /ml /2000
di=x; -A V222.222 = 14.91
e ds
oo [Frial _ i =222.22
. N N
® Continuous frequency distribution:
(i) Mean method: Practice Examples 8.4, 8.5, 8.6, 8.7 and Exercise 8.1: 4

/Zfl(xl x)?

(i1) Step deviation method:
d' _ xi—A

Example 8.10: Find the mean and variance of the first n
natural numbers?
Solution (63)

2. The rainfall recorded in various places of five districts in a
week are given below. Find its standard deviation.

Rain fall inmm) | 45 | 50 | 55| 60 | 65 | 70

Number of places | 5 | 13 | 4 9 5 4




Solution: x = Ei\jﬁ Practice example 8.13, 8.14, Exercise 8.1: 14, 15
Xi fl xifi di =X; -X diz fidiz . .
45 5 2725 11 121 605 4. The measurements of the diameters (in cms) of the plates
50 13 650 % 36 468 prepared in a factory are given below. Find its standard
35 4 220 ] 1 4 deviation.
60 9 540 4 16 144 Diameter | 21-24 | 25-28 | 29- | 33- | 37-| 41-44
65 5 325 9 81 405 (cm) 32 36 40
70 4 280 14 196 784 Number of 15 18 20 16 8 7
N=Xf;=40 | X x;f;= Zfid;?=2410 plates
2240 Solution: A=34.5 C=4
Diameter | Mid fi d;= fidi | d?| fid;?
goZnfi 2240 o s (cm) value xi=A
N X; ¢
L
20.5-24.5 | 22.5 15 -3 -45 9 135
z fldl , 2410
24.5-28.5 | 26.5 18 -2 -36 4 72
\/Zfldl SFud; 28.5-32.5 | 30.5 20 -1 -20 1 20
( ) 32.5-36.5 | 34.5 16 0 0 0 0
=v60.25 36.5-40.5 | 38.5 8 1 8 1 8
0=776 40.5-445 | 425 | 7 2 14 | 4| 28
Practice Example 8.8, 8.9, 8.1, 8.12 N=Xf; Zfid;i= zfid;?
=84 -79 =263
Sfiq.> Sfia\ 2
3. In a study about Viral fever, the number of people g =Cx \/ % - (%)
affected in a town were noted as follows : Find its —4x |22 _ (Lg)
84 84
standard deviation. =4x [3.13 — (%) =4x+/3.13—-0.88
Age in 0-10 | 10- | 20- | 30-40 | 40- | 50- | 60-
years 20 | 30 50 | 60 | 70 =4x V62-25 =4x15=6
o =
Number of 3 5 16 18 12 7 4
people Practice Exercise 8.1 : 13.
affected
Solution: Assumed Mean, A= 35, C=10 Exercise 8.2
Age | Mid : d;= XA d; | d.?| fd.?
s value i .- d== | Jidi | d7) fids 1. Find the coefficient of variation of 24,26,33,37,29,31
A Solution:
_  24426+33+37+29+31
0-10 5 3 -30 -3 -9 9 27 x = A
10-20 15 5 -20 -2 -10 | 4 20 7 =180 30
20-30 | 25 16 -10 -1 -16 1 16 6
30-40 35 18 0 0 0 0 0 X d&=x—x d?
40-50 | 45 12 10 1 12 1 12 24 -6 36
50-60 55 7 20 2 14 4 28 26 -4 16
60-70 65 4 30 3 12 9 36 33 3 9
N=65 Xfid; Xfid;? 37 7 49
= =139 29 -1 1
ST TR 31 1 1
o =Cx\/i - (59 2d% = 112
N N
= 139 _ 352 = /E_dz = /ﬂ
10 (65) o n 6
= 10x\/2.138 — (0.046)2 =+/18.66 = 4.32
=10 x v2.138 — 0.002116 CV = Zx100%
=10xv2.136 =10 X146 — o0=14.6 (64) —%x 100% = 14.4%




Practice Exercise 8.2 : 6 Examples & Exercise 8.3

Example 8.21:
From a well shuffled pack of 52 cards, one card is
drawn at random. Find the probability of getting
(i) Red card (ii) Heart card (iii) Red king (iv) Face card
(v) Number card.

Solution: n(S) =52

2. The total marks scored by two students Sathya and Vidhya
in 5 subjects are 460 and 480 with standard deviation
4.6 and 2.4 respectively. Who is more consistent in
performance?

Solution : n=5

Sathya Vidhya (i) let A be the event of gettirlll(% )a red card.
n(A)=26,P(A)=
Tx; = 460 Tx, =480 e 1 n(s)
PB=5 2
g, =46 o, =24 (i1) let B be the event of getting a heart card.
_ _n(B)
o :& E :Zﬁ H(B)—13,P(B)—m
1 13 1
" " PB) =52
460 _ 480 (ii1) Let C be the event of getting a red king card. A Red king
5 5 card can be either a diamond king or a Heart king.
X =92 x, =96 _ _ n(C)
n(C)—i ,P(lC)— 2G5)
cvy = & X 100% CUy; = 22 % 100% P(CO)====
X1 X2 . 52 26 .
=% 100 = 2% 2100 (iv) Let D be the event of getting a face card. The face cards
92 96 are Jack (J) Queen (Q) and King (K)
_ _ _n(D)
= 5%, = 2.5% H(D)— 4x3=12, P(D) n(s)
12 3
P(D) = E = E
cV, < CW (v) Let E be the event of getting a number card.
C.V. of vidhya < C.V of Sathya the number cards are 2,3,4,5,6,7,8,9,10.
.. Vidhya is more consistent in performance. n(E)=4 x 9=36, P(E) %
36 9
P(E) = E = E

Practice Example: 8.16
Example 8.24 :
A bag contains 6 green balls, some black and red balls.
Number of black ball is as twice as the number of red
balls. Probability of getting green ball is thrice, the

3. The mean and standard deviation of marks obtained by 40
students of a class in three subjects Mathematics,
Science and Social science are given below. probability of getting a red ball. Find
subject Mean SD (1) number of black Balls (ii) Total number of balls
Mathematics 56 12 7801ut1011\11: ber of ball (G) =6
. umber of green balls = n(G) =
Sme-nce : 65 14 let number of red balls=n(R) = x
Social science | 60 10 number of black balls = n(B) = 2x
Total number of balls =n(S) =6 + x + 2x

Which of the three subjects show more consistent and which

C.V of Mathematics =21.43%

C.V of Science

=21.54%

C.V of Social science = 16.67%

Social Science in more consistent.

Science is less consistent.

shows less consistent in marks? =6+ 3x
Solution: Given,
: P(G)=3x PR
Mathematics Science ngal 6 x )
science =3x
— 6+3x 6+3x
Mean, X 56 65 60 3x=6
SD, o 12 14 10 X = E, S x=2
“23100 | =2x100 | =2x 100 i ¥ Dx2=
cv=2x100% 6 X o5 X o0 X (1) number of black balls =2 x 2 =4
x =21.43% =21.54% | =16.67% (ii) Total number of balls =6 +(3 x2)=12

Practice Exercise 8.3 :6
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Exercise 8.3
At a fete, cards bearing numbers 1 to 1000, one number on
one card are put in a box. Each player selects one card at
random and that card is not replaced. If the selected card has
a perfect square number greater than 500, the player wins a
prize. What is the probability that,
(1) the first player wins a prize.
(i1) the second player Wins a prize, if the first has won?
Solution:
S={1,2,3, e ses e en.
n(S) = 1000

(i) Let A be the event of selecting a card that is perfect square

.1000}

greater than 500.
A ={232%,242%,252,26%,27%,282%,292,30%,31%}
={529,576,625,676,729,784,841,900,961}

- _n@ _ 9
n(A)=9 - PA)= n(s) 1000
(i1) Probability of the second player winning a prize, if the first
has won.

Let B be the event of second player winning a prize.

Since the picked card in (i) is not replaced,

n(B)=8

n(S) = 1000 — 1= 999
n(B) 8

P(B) - n(s) N E

Practice example 8.19, 8.25

3. Three fair coins are tossed together. Find the probability of
getting (i) all heads (ii) atleast one tail
(iii) atmost one head (iv) atmost two tails.
Solution:
S={HHHHHT,HTT,TTT,TTH,THH,THT, HTH}
n(S)=8
(i) Let A be the event of getting all heads.

A ={HHH}
n(A) =1

_n@ _1
P(A) B n(s) T8

(i1) let B be the event of getting atleast one tail.
B ={HHT,HTT,TTT,TTH,THH,THT,HTH}

nB)=7
_n® _7
P(B) B n(s) T8

(i) Let C be the event of getting atmost one head.
C={HTT,THT,TTH,TTT}

n(C) =4 P(C) -0

n(s)
4

e}

(iv) Let D be the event of getting atmost two tails
D ={HHH,HHT,HTH,HTT,THH,THT,TTH}

n(D)=7, P(D) =22 7

n(s) 8

2. Two unbiased dice are rolled once. Find the probability of
getting (i) a doublet (equal numbers on both dice)
(ii) the product as a prime number
(ii1) the sum as a prime number (iv) the sum as 1

Solution :

(1,1)(1,2),(1,3),(1,4),(1,5),(1,6)

(2,1),(2,2),(2,3)(2,4),(2,5),(2,6)

(3,1),(3,2),(3,3),(3,4),(3,5),(3,6)

(4,1),(4,2),(4,3),(4,4), (4,5), (4,6)

(5,1),(5,2),(5,3),(5,4),(5,5),(5,6)

(6,1),(6,2),(6,3),(6,4),(6,5),(6,6)

n(S) =36
(i) let A be the event of getting a doublet.

A={11)(2.2),(33),(44),(55),(66)}

S =

(i1) let B be the event of getting the product as prime number.

B ={(1,2)(1,3), (1,5), (2,1), (3,1), (5,1)}
n(B)=6, P(B)=2E. _ & _1

(iii) let C be the event of getting the sum as a prime number.

(1,1)(1,2), (1,4), (1,6), (2,1), (2,3)
C=1{(25)(3,2),(3,4), (41),(43),(5,2)
(5,6), (6,1), (6,5)
n(C) =15

4. A bag contains 5 red balls 6 white balls, 7 green balls,
8 black balls. One ball is drawn at random from the bag.
Find the probability that the ball drawn is (i) white
(i1) black or red (iii) not white (iv) neither white nor black.
Solution: Total=5red+6 white+7 green+8 black

n(S) = 26

(1) Let A be the event of getting a white ball
- _nw _6_3
n(A)=6 , PA)= e 26 13
(i1) let B be the event of getting black or red ball.
n(B) = 8+5=13
nB) _ 13 _1
P(B)= n(s) 26 2
(ii1) A is the event of getting white ball
A is the event of not getting white ball

P(A)= %
P(A) = 1-P(A) = 1- =

(iv) let C be the event of getting neither white nor black

P(C) = e 36 12 C=5Red + 7 green
(iv) let D be the event of getting the sum as 1 n(C) =5+7=12
_ n® _ o0 _ _n© _22_6
nD)=0 - PD)= ns) 36 0 PO = ns) 26 13
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5. In a box there are 20 non-defective and some defective
bulbs. If the probability that a bulb selected at random

from the box found to be defective is gthen, find the

number of defective bulbs.

n(A) = m(1)? square feet.
= 1 square feet.

n(A T 3.14 100
P(A) = @ _m _ —x—
n(s) 12 12 © 100
314 157
1200 600

Solution:

Number of non- defective bulbs = 20

Let the number of defective bulbs = x
Total number of bulbs = Defective bulbs+ non defective Bulbs

=x + 20
Let A be the event of getting defective bulbs.
3
PA) =726 =5
8x = 3 (x +20)
8x =3x + 60
8x —3x =60
5x =60
60
"5
= 12

.. Number of defective bulbs = 12

6. The king and Queen of diamonds, queen and jack of hearts,
jack and king of spades are removed from a deck of 52
playing cards and then well shuffled. Now one card is
drawn at random from the remaining cards. Determine the
probability that the card is (i) a clavor
(ii) a queen of red card.  (iii) a king of black card.

Solution: Diawd 2)
Number of cards removed= 2+2+2 =6 K Q
n(S)=52-6 =46 Heart
(i) Let A be the event of getting a clavor. QJ
n(A) =13 Spade
p(A) =B _ 1 ik
( )_ n(s) " 46
(i) let B be the event of getting a queen of red card.
n(B) = 0
PB)= — =
(ii1) Let C be the event of getting a king of black card.
n(C)=1
n(C) 1
PO=10 "

8. Two customers Priya and Amuthan are visiting a
particular shop in the same week (Monday to Saturday).
Each is equally likely to visit the shop on any one day as
on another day. What is the probability that both will
visit the shop on (i) the same day (ii) different days

(ii1) consecutive days?

S = { (Mon,Mon),(Mon,Tue),(Mon,Wed),(Mon, Thur),
(Mon,Fri),(Mon,Sat), (Tue,Mon),(Tue,Tue),
(Tue,Wed), (Tue, Thur),(Tue,Fri),(Tue,Sat),

(Wed,Mon),(Wed,Tue),(Wed,Wed),(Wed,Thur),

(Wed,Fri), (Wed,Sat), (Thur,Mon),(Thur,Tue),
(Thur,Wed), (Thur,Thur), (Thur,Fri), (Thur,Sat),
(Fri,Mon), (Fri,Tue), (Fri,Wed), (Fri,Thur),
(Fri,Fri), (Fri,Sat), (Sat,Mon), (Sat,Tue),(Sat,Wed),
(Sat,Thur), (Sat,Fri), (Sat, Sat)}
n(S)=36
(i) Let A be the event that both will visit the shop

on the same day.
A ={(Mon,Mon),(Tue,Tue), (Wed,Wed),(Thur, Thur)

(Fri,Fri),(Sat,Sat)}
n(A)=6
n(A) 6 _1
( ) n(s) 36 g
(ii) Let A be the event that both will visit the shop in
different days.
P(4)=1-P(A)
1. L8615
6 6 6

(iii) Let B be the event that both will visit the shop in
consecutive days.

B={(Mon,Tue),(Tue, Wed),( Wed, Thur),(Thur,Fri),

(Fri,Sat),(Tue,Mon), (Wed, Tue),(Thur,Wed)
(Fri, Thur),(Sat,Fri)}

n(B)=10 » PB="2=2 ==

7. Some boys are playing a game in which the stone thrown
by them landing in a circular region (given in the figure)
is considered as win and landing other than the
circular region is considered as loss. What
is the probability to win the game.(r = 3.14)

4 feet

3 feet

Solution:
Area of rectangle=/x b=4x 3
n(S)= 12 square feet

Area of circle = mr? sq. units

Let A be the event of winning the game (67)

9. In a game , the entry fee is Rs. 150. The game consists
of tossing a coin 3 times. Dhana bought a ticket for entry.
If one or two heads show, she gets her entry fee back .

If she throws 3 heads, she receives double the entry fees.
Otherwise she will lose. Find the probability that she

(i) Gets double entry fee (ii) Just gets her entry fee

(iii) Loses the entry fee
Solution:
S ={ HHH,HHT,HTT,TTT,TTH,THH, HTH,THT}
n(S) =28
(i) Let A be the event of getting double entry fee
A = {HHH}
n(A) =1

n(4) 1
( )_n(s) T8



(i1) Let B be the event of getting entry fee back
B={ HHT,HTH,HTT,THH,THT,TTH}

n(B)=6
nB) _ 6 _
P(B) = ns) 8
(iii) Let C be the event of losing the entry fee
C={TTT}

n(C)=1

ol w

(i) P(AN B) = P(A) -P(ANB)
10 _
_ _50 50 50 5
(ii) P(4 N B) = P(B) -P(ANB)
30 18 12 6
"50 50 50 25
(i) P[(AN B)U(4 n B)]
=P(AN B)y+P(A N B
1, 6 _ 5+6 _

Examples & Exercise 8.4
Example 8.30:
A card is drawn from a pack of 52 cards Find the
probability of getting a king or a heart or a red card.
Solution:

n(S) =52
Let A be the event of getting a King card
n(A)=4
n(4) _
P(A) n(s) T 52
Let B be the event of getting a heart card
n(B) =13
n(B) _
P(B) n(s) T 52
Let C be the event of getting a red card
n(C) =26
_n©) _26
P(C) B n(s) 52
= =13
P(ANB) = 2 , P(BNC) =
P(ANC)=—
52

P(ANBNC) = —
P(AUBU C) = P(A) +P(B}+P(C)-P(ANB) -P(B N C)

—P(CNnA)+PANBNC).
_ 4 E é 1 13 2 1

Practice Exercise : 8.4: 7

Example 8.31:
In a class of 50 students, 28 opted for NCC, 30 opted for NSS

and 18 opted both NCC and NSS. One of the student is
selected at random. Find the probability that
(1) The student opted for NCC but not NSS

(i1) The student opted for NSS but not NCC
(iii) The student opted for exactly one of them.

Solution:
n(S)=50
Let A and B be the events opted for NCC and NSS
Respectively.
n(A)=28, n(B) 30, n(AnB) =18
n(A)
P(A) n(s) 50
n(B)
P(B) n(s) 50
P(ANB)= n(AnB) 18 (68)

) 50

Example 8.32: A and B are two candidates seeking
admission to IIT. The probability that A getting selected is
0.5 and the probability that both A and B getting selected
is 0.3. Prove that the probability of B being selected is
atmost 0.8

P(A)=0.5, P(ANB)=0.3

P(AUB)< 1

P(A)+P(B)-P(ANB) < 1

0.5+P(B)-0.3<1

02 + P(B)<1
P(B)<1-02

P(B)<0.8
Probability of B getting selected is atmost 0.8

Exercise 8.4:

Two dice are rolled once. Find the probability of getting
an even number on the first die or a total of face sum 8.

Solution:

S=1(1,1),(1,2),(1,3),(1,4),(1,5),(1,6),
(2,1),(2,2),(2,3),(2,4),(2,5),(2,6),

(3.1),(3,2),(.3.3),3:4),(3,5),(3,6),

(4,1),(4,2),(4,3),(4,4),(4,5),(4,6),
(5,1):(5,2),(5,3),(5,4),(5,5),(5,6),
(6,1),(6,2),(6,3),(6,4).(6,5),(6,6)
n(S)=36
Let A be the event of getting an even number on the first die.
A ={(2,1),(2,2),(2,3),(2,4),(2,5),(2,6),
(4,1),(4,2),(4,3),(4,4),(4,5),(4,6),
(6,1),(6,2),(6,3),(6,4),(6,5).(6,6)}
n(A)=18
n(A) 8 1
P( ) n(s) 36 _E
Let B be the event of getting a total of face sum 8.
B=1{(2,6),(3,5),(4,4),(5,3).(6,2)}

n(B)=5
_nB _ 5
P(B)= ns) 36
(ANB)= { (2,6), (4,4), (6,2)}
n(ANB )=3
ANB 3
P(ANB)="00) (5)) o
P(AUB)=P(A)+P(B)-P(ANB)
18,5 _3_20_3
36 ' 36 36 36 9




2. A box contains cards numbered 3,5,7,9,.... 35,37. A card is| Sol:-Let A be the event of getting an electrification contract.

drawn at random from the box. Find the probability that P(A)= %
the drawn cards have either multiples of 7 or a prime Let B be the event of getting plumbing contract.
number. P(B) =Z
Solution: P(B)=1-P(B)
S={3,5,7,9,11,13,15,17,19,21, 23, 25, 27,29,31,33,35,37} 1 —g = 8%5
n(S) = 18 P(B)=P(AU B) = 2
Let A be the event of selecting a number which is multiple P(AUB)=P(A)+P(B)-P(ANB)
of 7. 2=+ 2 —P(ANB)
_ _ 3,3 5_168+105-200 _73
A={7,21,35} P(ANB) = ctg-3 80 280
n(A)=3
P(A)= ZE’:)) P 5. In a town of 8000 people 1300 are over 50 years and 3000
Let B be the event of selecting a prime number are females It is known that 30% of the females
B={3,5,7,11,13,17,19,23,29,31,37} are over 50 years. What is the probability that a chosen
n(B)=11 individual from the town is either a female or over 50
P(B)=——= nB) _ ears?
n(s) 18 y ’
ANB ={7} n(An B)=1 Solution: n (S)=8000
P(ANB)= n;A(r;f ) P Let A be the event of selecting an individual over 50 years.
P(AUB)=P(A)+P(B)-P(ANB) n(A)=1300
_3 , 11 1 A=A 1300 _ 13
18 18 18 P(A)= n(s) 8000 80
= 3+1;_1 = g Let B be the event of selecting a female
n(B) =3000
3. Three unbiased coins are tossed once. Find the probability (B)—:;((f)) = Zggg =Z
of getting atmost 2 tails or atleast 2 heads n (ANB)=30% of 3000
Solution: = =% x 3000 = 900
S = {HHH, HHT, HTT, TTT, TTH, THH ,HTH, THT} | P(ANB)= ”;A('S‘)B) ==
n(S)=8 P(AUB)= P(A)+P(B)-P(ANB)
13,30 9

Let A be the event of getting atmost 2 tails.
A={HHH,HHT,HTT,TTH,THH, HTH,THT}

80 ' 80 80
13+30-9  43-9 31 _ 17

80 80 80 40
n (A)=7
P(A)= 71((?3 ; 6. A coin is tossed thrice. Find the probability of getting
Let B be the event of getting atleast 2 heads. exactly two heads or atleast one tail or two consecutive
B={HHH,HHT,THH,HTH} heads.
n (B)=4 Solution: S={HHH, HHT, HTT, TTT,
P(B)= ’:l((f)) - TTH, THH, THT, HTH}
ANB = { HHH,HHT,THH,HTH} n (S)=8
n(ANB) =4 Let A be the event of getting exactly two heads
P(AnB)="(nA(:)B) = A={HHT,HTH,THH}
P(AUB)= P(A)+P(B)-P(ANB) n(A)=3
7 4 _4_7 p n(a)
8 8 8 8 ( ) n(s) 8
Let B be the event of getting atleast one tail
4. The probability that a person will get an electrification B={HHT,HTT,TTT,TTH,THH,THT,HTH}
contract is % and the probability that he will not get n(B)=7
plumbing contract is g . The probability of getting P(B)= 7:1(([;) 3
atleast one contract 1s = . What is the probability that he Let C be the event of getting two consecutive heads.

will get both ? (69) C={ HHT,THH,HHH} n (C)=3




n(s) 8
ANB = { HHT,HTH,THH}
n(ANB) =3
n(AnB)
P(ANB)= == =3
BNC ={ HHT,THH}
n (BNC)=2
n(BnC)
P(BN O)= =5 =3
ANC ={ HHT,THH}
n (ANC) =2
n(AnC)
PAN C)=="52 =5
ANBNC ={ HHT,THH}
n (ANBNC) =2
_n(AnBnC) _2
P(ANBNC)= === =
P(AU B U €)= P(A)+P(B)+P(C) -P(ANB) — P(BNC)
-P(AN €) + P(ANBNC)
3 7 3 3 2 2 2
5 sts 5 5 8
3+7+3-3-2-2+2 E
8 8

7. If A,B,C are any three events such that probability of B
is twice as that of probability of A and probability of C

is thrice as that of probability of A and if P(ANB) =%,
P(BN C) = ,P(AN €)=, PAUB U () = —

P(ANBNC) = %5 , then find P(A), P(B) and P(C)?
Solution:

P(ANB) = P(BN C) =

P(ANC)=7 ,P(AUBUC) —
P(ANBNC) =—
P(B) =2 P(A)
P(C) =3 P(A)
P(AU B U C)= P(A)+P(B)}+P(C)- P(ANB)- P(BNC)
- P(AN C)+ P(ANBNC)

= = P(A)12P(A)+P(A)
1 1 1 + 1

A
——6P(A) o242
41 81 1%
61)(/\)-— Ia 4‘ g + Z + g - IE
108+20+30+15-8
6P(A)= SETT—
165
6P(A)—m
PA) “Toe T
11 22 11
P(IB) =2 X.Zg = = Zgzz EZ
11 33 11
P((:) =3 X.Zg = Zg = Ig
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