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Inequalities 
& Equations

1. The standard format of a linear equation is :

2. 
Linear EquationLinear Equation a b c

5x + 13y + 8 = 0

133x - 18y + 2k - 18 = 0

(2p+3)x - (18ky) + 339 = 93

2x + 3y = 88

17kx + 5x - 3y = 18k -23

2x = 83

8y = -2k - 99

kx - 13y - 25y -9y + t = 0

5x + 13y = 27x - 40y + 88

239

 

are by c 0

where a b at a time
R y mae c where m slope of the line

5 13 8
133 18 2K 18

128 3 18K 246

2 3 88

17kt 5 a 3y 186 23 0
17 5 3 18k 23

2 0 83
i e 22 toy 83 0

it or try 24 99 0
8 2k79g

K 47 t
ie Kae 47g t o

i e 222 s3y 88 0
22 53 88

2pA By 842 lipy 33 2pt8k 12m 13 118 188 22

12mA 18py 11

8k 12m x f 13 lip 18P y 22 0
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3. Y-axis

X-axisOrigin

0
10-10-20

10

20 30 40 50 60

20

30

40

50

-30-40

-10

-20

-30

-40

-50

-60 Y’

X’

4. Points Location Equation / Inequalities 

(+, +)

(-, +)

(-, -)

(+, -)

(+, 0)

(0, +)

(0, 0)

240

2ndQuadrant 10,50 1st Quadrant

420,30
20,3

I ordinate

co ordinate
0,10

1 40,0 30,0 50,0
90,0

3rdQuadrant 4th quadrant

940 go gg
s co ordinate

1 20 50 se to ordinate

1stquadrant 2 0 y
o

2ndQuadrant 2 0 y o

3rdquadrant a o y o

4ᵗʰQuadrant a O y o

x axis y o

Y axis a o

origin x y o
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Equation of X-axis is 
Equation of Y-axis is 
(0, 0) represents origin = Point of intersection of X, Y -axis
If x - co-ordinate of a point is 0, then that point is on  

If y - co-ordinate of a point is 0, then that point is on  

.

.

.

.

.

5. Find points satisfying the linear equation 2x + 3y = 300 
If I put x = 150, y = 0 then 2x + 3y = 300 is satisfied 

therefore, (150, 0) is one of the point satisfying the 

equation 2x + 3y = 300

Other points : (0, 100), (10,       ), (20,       ), (15, 90), (300, -100), (60, 60),

(75, 50), (40,       ), (-19,       ), ........ 

280 260

220 338
30 30

3 3

Such infinite points can satisfy this linear equation.

6. Find points satisfying the linear equation x + y = 50

(0,50), (50,0), (30,20), (20,30), (10,40), (25,25), (60,-10), (-20,70) 

(-100,150), (250,-200), (1.50,48.50), (2.85,47.15), (1,49), (15,35), (45,5), .......

such infinite points can satisfy this equation.

7. Find points satisfying the linear equation 2x + y = 100 and plot
those points on graph paper?

Points satisfying 2x + y = 100 are :

241

y o

se 0

Y axis
examples 0,30 0,20 0 80 0 25 0,23 are on Y axis

x axis

examples 30,0 20,0 45,0 f25,0 f 28 80,0 these

points are on x axis

e

0,100 50,0 25 50

10,80 20,60 30,40 90,20 60 20 70 40 35,30
15,70 5,90 f 10 120 20,140 C 30 160
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Line is a set / collection of 

infinite points satisfying the 

given.

Graphical presentation of a linear equation is known as .

8. How to draw a line on a graph paper if equation of the line is given?

.   .
.

242

rn Y axis
100

I
70

60

50

40

30

20510

to do so 40 9 to do do do 100 xasis

Linear equation

Line

Find atleast 2 points satisfying the given
Linear Equation

plot those points on Graph paper

Draw a straight
line passingthrough all

the points

Graphical representation of Linear equation is line

Line is a set collection of infinite points

satisfying the given linear equation
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9. Draw the line 5x + 6y = 240 on graph paper

10. Draw the line 15x - 2y = 300 on graph paper

243

points satisfying Eth satay 240 0,40 48,0
Y axis

0,40

48,0
c x axis

get64 240

points satisfying the Eth isa 29 300

20,0 0 150

Y axis

152 21 300

20,0
axis

0 150
V
L
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11. Draw the line y = 30 on Graph paper.

nIf Eq  of the line is y = constant then that line is || to 

nIf Eq  of the line is x = constant then that line is || to 

.

.

12. 

X-axis (y=0)
0 20-20-40 40 60 80-60-80

. . . . . . . . .

x=-40

x=-20

x=0

x=20

x=40
x=60

Y-axis nEq  of  X-axis :

nEq  of  Y-axis :

244

points satisfying eth 9 30 are 0,30 10,30 20,30
one ty 30 40,30 10,30 10030

4 a

y 30

x axis

X axis

Y axis

y o

0

x

x x
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13. Draw the lines (x + y = 50) & (2x + y = 60) on graph paper and 
Find point of intersection of these 2 lines.

245

sety so 0 so 50,0

Zaty 60 0,60 30,0
roff
so

on solving 2 linear Eghs
simultaneously if we get40 10,407
a P y y then

30

20
P 1 is the point of
intersection of 2 lines

10

0 to do at of x axis

y yes

251J 8
se 10

sety so 10,40 is the point of

10 y so intersection

y 40
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14. Draw the lines 2x + 3y = 60 and 5x + 2y = 95 on graph paper 
and Find point of intersection. 

Y-axis

X-axisOrigin

0
10-10-20

10

20 30 40 50

20

30

40

-30-40

-10

-20

-30

.
(15,10) is the 

point of intersection

To get the point of intersection, Let’s solve 2 linear equations 

simultaneously : 2x + 3y = 60 & 5x + 2y = 95

Let’s put x = 15 in one of the equation,
2x + 3y = 60
2(15) + 3y = 60

3y = 30
y = 10

246

22 39 60 30,07 0,20
sae tay 95 25 5 65 40

r

22
34 60

satay 9s

Let's multiply eth by 2 on bothsides eth by 3 on bothsides
are 69 120

on solving 2 linear eghs152 285

simultaneously if we
112 165

get x m y n then
15

m n is the point of
intersection of 2 Lines
If we put a m y n
the Both exhs must be
satisfied

i 15,10 is the point of

intersection of point
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15. Find point of intersection of 3x + 5y = 90 & 2x + 3y = 60

16. Find point of intersection of lines 3x + 5y = 100 & 5x + 3y = 150

17. Point of intersection of 7x - 3y = 20 & 5x + 13y = 200 lie in

____________ Quadrant.

247

32 sy 9092 isy 270

lose Isy 300 3630 Sy 90

sy o

a 30 y 0

2 30 30,0 is the point of

intersection

152 259 500

Isae gy 450

16g so

y 3.125

32 5 3.125 100

5
2 28.125

i 28.125 3.125 is the point of intersection of
2 lines

72 3 12.264151 20

352 159 100
2 8.11321

352 gly 1400

8.11321 12.264151 is

1069 1300
the point of intersection

y 12.264151 ie 1st Quadrant
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18. Point of intersection of lines 5x + 2y = 90, 10x + 9y = 180 lie in
___________ Quadrant

st nd rda. 1                      b. 2                      c. 3                    d. None of these

19. Find point of intersection of 8x - y = 90 & 3x - 7y = 190

20. The point (8k, -19) lie on the line 5x - 13y = 88. Find value of k.

248

lose ay 180 18,0 is the point

lose gy 180 of intersection
i.e point of intersection

Sy 0 is an x axis

y o

i 52 2 o 90

18

562 71 630
point of intersection

32
I 79

190
is 8.30 23.58

532 440 which is in
a 8.301887 4th quadrant

8 8.301887 y 90

y 23.58491

568k 13 19 88 see 139
887

40k 247 88

K 3.975 8K 19



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Inequalities & Equations

21. The point (      , 35) lie on the line 10x - 55y = 230. Find value of k. 

22. Find point of intersection of lines 2x + 3y = 800 and 

-k
3

8x + 12y = 1000

Slope of the line ax + by + c = 0 is 

Slope of the line 2x + 3y = 800 is 
Slope of the line 8x + 12y = 1000 is 

st ndAs the slope of 1  line = slope of 2  line, Lines are || to each other.

If m  is slope of one line & m  is slope of other line then lines 1 2

are said to be || to each other if 

249

As point 5,35 lie on the line

102 ssy 230 no _559
230

i If we put 2 5 1 35 35

then Given exh must be satisfied

i 102 559 230

10 E 55 35 230

i 10 2155 K 646.50

22 39 800 82 129 1000

82 129 3,200 at a

8419,1 3 800
a b

1000
f
22
3y
250

2 3
8 12

2 3

M My
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23. Draw the lines 3x - 2y = 60 & 9x - 6y = 300 on graph paper.
Find point of intersection.

3x - 2y = 60 
9x - 6y = 300 

(20, 0), (0, -30)

(0, -50), (30, -5)

There is no point of 

intersection as these lines are

|| to each other
st ndSlope of 1  line = Slope of 2  line = 3/2

3x - 2y = 60 

9x - 6y = 300 

0

10

20

30

40

10 20 30 40 50 6060 70
-10

-20

-30

-40

-50

-10-20-30-40

24. The lines 5x + 11y = 22 and 8kx - 55y = -980 are || to each other.

25. The lines 5x + 13y = 80 and 8mx - 22y = 810 are || to each other.

Find value of k.

Find value of m.

250

32

As these 2 lines are 11 to each other

slope of 1st line slope of 2nd line

1 S
i 88K 275 K 3.125

As these 2 lines are to each other
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26. 
nEq  of the line Slope of the line

ax + by - c = 0
3x + 5y + 30 = 0

3x + 5y - 1000 = 0
5x - 13y = 88

8kx - 33py = 8k - p
29x - 33y = 5x - 88

24x - 33y = -88
13x - 2y = 88x - 130y - y + 2x

- 8p + 63

i.e. -77x + 129y = -8p + 63

31x - 2y = 8kx - 55y + 11
i.e. (31-8k)x +53y = 11

x = 35
x + 0y -35 = 0

2x = 101
2x + 0y - 101 = 0

5y = 33
0x + 5y = 33

y = 33

x = 500
px + qy + r = 0

33x + py = r

251

Slope of 1st line slopeof2nd line

81 104m 110

m 1 5 1.0576

a b
3 5
3 5
5
13 5 13

8k 33p
242 339 88 0 slope f

slope 2

slope 131583K 8151

i e slope I Not defined
undefined

slope undefined

slope 0 Zero

or slope 0 1 0 Zero
i e set oy 500 slope Notdefined

PA
33 P
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27. Find slope of line x = 155

28. Find slope of line y = 30
Slope = 

Slope = 

Slope of X-axis and all the lines || to X-axis is :

Slope of Y-axis and all the lines || to Y-axis is :

A line Slope Equation

X - Axis

Y - Axis

|| to Y - Axis

|| to X - Axis

29. Standard format of a linear equation is,  
ax + by + c = 0

by = -ax + c
dividing by b on both sides

by = -ax + c

y   
b b

b
-a x + constant= ( (

y = mx + c   

where, m = slope of the line.

252

i e a toy Iss

1 0 Not defined
i e or y 30

Of zero 0

Zero

undefined or

Not defined

Zero y 0

Not defined se 0

Zero y constant

Not defined se constant

slope of the line

Betsy 88 is 3 5

Betsy 188
Sy 88 32

Sy 32 88

y f 3 188

comparing this with
9 82 13 m slope 8 y mae to

82 y 13 0 slope 8 m slope of line
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30. Find slope of the line 3x + 5y = 88 

3x + 5y - 88 = 0 

5y = 88 - 3xcomparing this with ax + by + c = 0

dividing by 5 on both sidesa = 3, b = 5
y = -3 88

5 5x+

comparing this with y = mx + c

31. Find any 2 points satisfying the equation 7x - 3y = 100

n32. Find eq  of the line passing through points

y  - y2 1 x  - x2 1

y - y1 x - x1
= n...... Eq  of line passing through (x ,y ) & (x ,y )1 1 2 2

3x +5y = 88 

253

i slope of the line alb
3 5

m slope of the line

2 points satisfying the equation x 3y 100

are 100,200 10 10

100,200 10 10

ae.is 1 92

2
210 2 100 90 y 200

2102 21000 goy 18,000
2102 goy 3000

2102 goy 3000

72 3y 100
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33. Find equation of the line passing through points (x ,y ), (x ,y )1 1 2 2
n Let y = mx + c be the eq of the line passing through point

(x ,y ) & (x ,y )1 1 2 2

y = mx + c   .......................  1 

As point (x ,y ) is on the line y = mx + c   1 1

y  = mx  + c .......................  21 1

Similarly, y  = mx  + c .......................  32 2

n neq  1  - eq  2 n neq  3  - eq  2
y -y  = mx + c - mx  - c 1 1 y  -y  = mx  + c - mx  - c 2 1 2 1

y -y  = m(x - x )1 1 y  -y  = m(x  - x )2 1 2 1

.. . .. .m = m = y - y1 y  - y2 1
x - x1 x  - x2 1

.......................  4 .......................  5

n nFrom eq   4  & eq   5
y  - y2 1 y - y1

x  - x2 1 x - x1
=

y  - y2 1 x  - x2 1
y - y1 x - x1

=( (( ( through points 

nThis is eq  of the line passing 

(x ,y ), (x ,y )1 1 2 2

n34. Find Eq  of the line passing through point (p, q), (m, n)

254

12,9
y
mate

y

Eth of line passing through points x 9 Gee Ya

is 1
i Eth of line passing through points P 9 m n

is
j
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35. Find slope of the line y = -8

-8

-8

-8

-8

5

5

5

5

5

x + 33

x + 33 x + 33

x

y = y =

y - 33 =Comparing this with y = mx + c

m = = Slope of the line. 5y - 165 = - 8x

8x + 5y = 165 

8x + 5y - 165 = 0

Comparing this with ax + by +c = 0 

a = 8, b = 5
-a -8
b 5Slope =      = 

36. Slope of the line kx + 15y = 2x -93 is 

37. Slope of the line 19x - 33y + 2ky = 8x - 930  is 

-8

11
8

11 .  Find k.

.  Find k.

255

y a 99 slope

Gy 112 594

112 by 594 0 slope

Kat is y 22 93 0

K 2 a isy 93 0

comparing this with are by c o

a K 2 b Is C 93

slope
k

11 k 2 120

11K 22 120

11k 142

K
14 12.90909090
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n 38. Find Eq of the line passing through points (8, -12), (18,33)

n 39. Find Eq of the line passing through points (-30, -20), (-1.50, 80)

256

192 339 2kg 82 930 0

112 2K 33 y 930 0

comparing this with are by c o

a 11 b 12k 33
22K 275

slope K
2
2

22K 363 88 K 12.50

x 9 2292

Eth of the line passingthrough a 9 sea Ya is

g
452 360 109 120

452 109 480

33 f 12 452 109 480 0

y c 121 are ay 96 0

456 8 10 9 12

all Y 22 42
3
y a

1'50 1 30
1008 3000 28 say so

80 C207 1002 28.509 2430 0
x C 30 loose 285g 24300 0

100 2 30 28.50 9 20 2002 579 4860 0
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n 40. Find Eq of the line passing through points (2, -5), (-11, 20). 
Also find slope of that line

n 41. Find Slope, Eq of the line passing through points (20, 28), (30, 85). 

n 42. Find Slope, Eq of the line passing through points 
(1.50, 18.50), (-27, 35). 

257

slope of the line passingthrough
points all 9 2 4 is

252 50 139 65 slope of the line
s

If
252 By 15 0

Eth of the line
slope of the line 2

3 asset by 2s f 131 5
252 By 15 0

slope I

E
E of the line 57 Ge 207 10 y 28

572 toy 57 20 10 28 572 1140 toy 280

572 109 860
572 109 860 0

i slope

Slope
35 18.50

2 1 so I
1
5 33

Equation of the line 112 tigy 11 27 19135
i 112 Igy 368

112 19g 11 27 19 35 368
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43. Find Slope of the line passing through points (a, b) & ( c, d)  
a. b. d-b b-d

c-a a-c( (( ( c. Both               d. None 

44. Slope of the line passing through (2k, 19) & (50, -8) is   

45. The line 8x - 3y = 20 & 7kx + 55y = 250 have no solution. Find k

-16
3

Find k.

258

slope of the line passing through 1
8 19

points 2K 19 50 8 so 2k

In
16 50 2k 81

800 32K 81

719 32K

i K 3 22.46875

Means
As these 2 lines have No solution

point of
we can say that

these 2 lines have same intersection
slope

slope of 1st line slope of 2nd line

7

21k 440

K 49,0
20 9523809523



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Inequalities & Equations

46. The lines 5x + 11y = 29 & kx + 33y = 810 have unique solution 
then 
a. k = 15                 b. k = 15                 c. k = 0                  d. Wrong qs.

47. If m  is slope of one line & m  is slope of other line then 1 2

Lines are said to be 

|| to each other 
when

Oblique 
when

|  to each other 
when

48. 3x - 19y = 50 & 2kx + 51y = 200 are  |  to each other.  

Find value of k.

259

As these 2Tines have unique solution It means they
have a point of intersection

Slope of 1st line slope of 2nd line

I T's

M M M Mz M

M My 1

As these 2 lines are to each other

slope of 1st line slope of 2nd line I

2 I

GK

969
1

6K 969 K 161.50
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Inequalities & Equations

49. Slope of the line Slope of its || line Slope of its  |  line
3

-8

-p

p-q

33

3

5

9

q

r

8

91

8

-11

0 

Not defined

Find the value of m.

50. The lines 18x - my = 20 & 51x - 28y = 290 are  |  to each other.

260

3 5 5 3

8 9 9 8

8 1 8
11 411
33 8 8 33

PA Xp
P

fined0

Not defined 0

As these 2 lines are to each other

slope of 1st line slope of 2nd line I

1

918 28m

m 98 45
4

M 32.7857142857
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51. Draw the line 3x + 5y = 150 & 5x - 3y = 30 on graph paper
3x + 5y = 150
5x - 3y = 30

52. The lines 8x - 3ky + 21y = 33 & 15x - 28y = 233 are  |  to each 

other. Find k.

Y-axis

X-axisOrigin

0
10-10-20

10

20 30 40 50 60

20

30

40

50

-30-40

-10

-20

-30

-40

-50

-60 Y’

X’

5x - 3y = 30

3x + 5y =150

These lines are  |   
to each other

261

50,0 0,30
0 10 30,40

slopeof this line 3
product of slopes of
2 lines

as m My I
17.6971 19.41176

I

slope of this line
Isa 259 750

1 Igy 90

347 660

1 29.41176

32 5 19.4117647058 150

2 17.6471

82 3kg 219 33

82 C 3K 21 y 33
slope of the line

8 2 21
8
34 21

152 289 233 slope of the line
15 28

As these 2 lines are to each other

8 120 84k 588

3K 21
1

120 28 3k 21
K 39 7
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n53. Find Eq  of line passing through point (8, 20) having slope (-0.60) 

Slope = (-0.60 /1)
nEq  of the line 

0.60x + y = 0.60(8) + 20

0.60x + y = 24.80
6x + 10y = 248
3x + 5y = 124 3x + 5y = 124

Slope = -0.60 

nEq  of the line 
3x + 5y = 3(8) + 5(20)

= -3/5

n54. Find Eq  of the line passing through point (8, 10) having 

slope of 0.70. 

262

Question saet 29 93 and The 122 By 989 200

are to each other Find k

satay 93 Rt 12 2 1119 200 are

to each other

i of 98 1 k

77,1 I k 4 628571

35K 60 222

8,20
slope 0.60

slope of the line 0.70

Eth of the line is 72 toy
8 10610

72 toy 44

at toy
8 10110

72 toy 44
72 toy 44
72 loy 44 0
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n55. Find eq  of line passing through point (12, 20) and   |  to line

n57. Find Eq  of the line passing through point (8, -25) & || to line
joining (18, 10), (26, -12)

n56. Find eq  of line passing through point (-16, 12) and   |  to 

joining (21, 6), (18, -9)

8x - 33y = 200

263

L slope of 2

Egh of L112,20 21,6
18 9

at sy
12 5 20

a sy 112
slope 9 1

13

4 slope of L
3

C 16,12
Eth of Ll

82 339
200

332 8y 336 16 81
slope 853 332 8y

432

332 89 432 0

8 257 L
slope of L

8110 26 12

Eth of L

slope
12 10

112 49
11 8 taf2s

26 18 112thy 12

11 4 112 49 12 0
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n58. Find Eq  of line having slope      & passing through points (20,16)8
5

n59. Find eq  of line passing through point (0.50, 8.75) and   |  to 
17x - 20y = 88

60. If slope of line is zero then that line can be

61. If slope of line is Not Defined then that line can be

62. The line x = 25/2 is ____________

a. Y-Axis

a. || to Y-Axis

b. || to Y-Axis

b. | to X-Axis

c. |  to X-Axis

c. Both

d. All of these

d. None

a. X-Axis b. || to X-Axis c. |  to Y-Axis d. All of these

264

20,16 slope

Eth of Line 82 Sy 80

OR
82 sy 80

172 209 88
0.50 8.75 slope 12

LI
slope of L 7

Egh of L1 202 17g 2060.50 1 8 75

202 My 158.75

802 689 635
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Inequalities & Equations

n63. Find Eq  of line passing through points (8, 5), (9,5)

n64. Find Eq  of line passing through points (6, 0), (19, 0)

n65. Find Eq  of line passing through points (0, 18), (18, 0)

n66. Find Eq  of line passing through points (0, 19), (5, 19)

67. Slope of line passing through points 8 2k, ,
3 75 3 11

7 19 5( (( (, is     . Find k.

265

MY
5

oxty s

y 5
x

y o

sety 18 slope

y 19

Slope of the line passing
through points E 3

Y
L so

6k 56 7

K 47.32
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Inequalities & Equations

68. The lines 3kx - 22y = 80 & 90x - 47y = 285 are | to each other. 
Find k

69. 

B (0, 70)

A (30, 0)

.

.

x intercept of line 7x + 3y = 210
is 30 & y intercept of line
7x + 3y = 210 is 70

Y-axis

X-axis

7x + 3y = 210

If x intercept of a line is ‘m’ & y intercept is k then that line 
passes through (m,0), (0, k)

266

As these 2 lines are to each other

slope of 1st line slope of 2nd line I

3 1

270K 1034
K 3.8296 2962962

se intercept of this
Line is 30

y intercept of this
Line is 70

If se intercept of a line is 20 y intercept
is 35 then that line passes through points

20,0 0,35
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Inequalities & Equations

n70. Find Eq  of line having x, y intercepts as a, b respectively.

n71. Find Eq  of line passing through points (30, 0), (0, 80)

267

As a intercept is a f
r

Y
y intercept

is b this Line

passes through 9,0 10 b

0lb Each of the line passing
through 9,0 10 b

Intercept form
91

2
of Eth of line

b a a ay
bae ab ay

boetay ab

Eth of this line
b t

I L

30,0 10,80
a intercept 30

slope 88 y intercept so

8
It

8012 307 304 8 3
808 2400 309 Eghof the line 80813 I

802 301 2400
goetzy 290 802 309 2400

82
31

240 82 3y 240



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes
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72. 
Equation of line x-intercept y-intercept

3x + 5y = 90

5x - 2y = 200

13x + 18y = k

20x + 13y = 500

2x - 11y = -53

21x - y = 200

x - y = 10

2x + y = 58

x = 90

y = 65

kx + my = j

2kx + 3my = 93

5x + 3y = 1500
x + 2y = m

x = 90
7

268

30 18

40 100

8
25 95

53 9
2 200

10 10

29 58

No y intercept
90 as line is to Y axis

No se intercept as

ik Im
9312k 93m 34m
m
300 500

No ifintercept
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Inequalities & Equations

n73. Find eq  of line having x intercept as 3m & y intercept as 38.

n74. Find eq  of line having slope of      and x intercept as 12. 

75. Find slope of the line whose y intercept is 4 times of x intercept. 

th76. Find slope of the line whose x intercept is (4/5)  of y intercept. 

-8
11

269

Intercept form of Eth of line is

1 where a se intercept
b y intercept

6
382 3my 1 382 3my 114m
114m

slope of the line 8 11 Eth of Line
Lines passes through 12,0 82 ily 96

se intercept
y intercept 49

1 Eth of line having
intercept as a

y intercept as b

42 y

49
1

arty 49 slope of this line 4,1 4

se intercept a Ib
y intercept

b



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Inequalities & Equations

77. If A = (3,4), O = (0,0). Find l(OA) = ? 

OAM is a Right angle triangle

2 2 2OA  = 3  + 4

2 2 2OA  = OM  + AM

2 2l(OA) =    3  + 4
l(OA) =    9 + 16

l(OA) =    25
=  5 units

If O = (0,0), A = (m,n)
2 2then l (OA) =   m  + n

A(3,4)

O(0,0)
3

M

4

Y- axis

X- axis

270

1 Eth of line having
intercept as a

se y intercept as blI

of I

Sae t ay ab slope of this line 5 4

Q Find slope of the line whose se intercept is equal
to y intercept

9 1 1 2
sety a b slope of line 1 1

14
4

3
183

If 0 0,0 K E 12 5

Find 1 ok

I ok WEST
A 0,07 B 8,12 1 5 2 13 units

I AB 187122 14.42221 units
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78. PQM is a Right angle triangle

P(a,b), Q( c,d) 
2 2then l (PQ) =    (d - b)  + ( c - a)

If A = (x ,y ) & B = (x ,y ) then 1 1 2 2

2 2l(AB) =  (y  - y )  + (x  - x )   2 1  2 1  
2 2          =  (y  - y )  + (x  - x )   1 2  1 2  

If A = (x ,y ) & B = (0,0) then 1 1
2 2l(AB) =  x + y   1  1  

79. A = (30,50), B = (80,-90). Find l(AB) 

( c - a ) 

a

c

M

Q ( c,d)
( d - b ) 

P(a,b)

b
d

X- axis

Y- axis

271

d b

pq pM 9m

pQ c aft d b

c a I PQ d b s 9 2

P a b Q sd
then I PQ d b r a

2

I AB 90 soft 80 3072

1 1 190 502 122105 148.66069
units
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then l(PQ) =

81. If A = (1.50, 2.875), B = (33,81.93). Find l(AB) 

82. If A = (0, 0), B = (-8.75,33.8175). Find l(AB) 

83. Points (8,13), (16,19), (-2k,48) are collinear. Find k.

272

e PQ i n i m

Y n j m i 2

AB 1 81.93 2.875 33 1.5072

1 7241.943025 85.09961 units

I AB 33.8175 05 8.75 0

1 1220.18580625 34.9312 units

C

slope of the line slope of the line

passingthrough 1 98,1 9 were points a B care8,13 16,19
Not collinear

if
8

K P Q R are collinear as
astraight line can pass

48 I 3828 i k 27.33333 through all of them



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Inequalities & Equations

84. Points A, B, C are said to be collinear if 
Slope of the line passing

through points A, B
Slope of the line passing

through C & A or B=( (( (
85. Points (16,      ), (8,11), (19,85) are collinear. Find the value of k. -2k

5

86. QUADRATIC EQUATION
The standard format of quadratic equation is :

2ax  + bx + c = 0    where a = 0
and values of x which can satisfy the quadratic equation are known  
as ‘roots’ of quadratic equation.

273

If a straight line can pass through all the points then

points are said to be collinear

If a straight line cannot pass through all the points then

points are said to be Non collinear

slope of the line passing
through 16 2

8,1
slope of the line passing
through 19,85 8,11

11 25
g 16

i.sk

ggSSt2K295

162.0454545

6 lose 16 o is a Quadratic etch where 9 1 b 10 16
Let's put a 8 82 10 8 16 0 Now put 2 2 2 10 2 16

i 8,2 are roots of Quad eth
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2x  -5x - 6 = 0
In this quadratic equation a = 1, b = -5, c = -6

2If we put x = 6, 6  - 5(6) - 6 = 36 - 30 - 6 = 0
2If we put x = -1, (-1)  - 5(-1) - 6 = 1 + 5 - 6 = 0

26, -1 are roots of quadratic equation x  -5x - 6 = 0 .. .

87.

88.

Equation

nQuadratic Eq

No. of roots

a b c

Linear
Quadratic
Cubic

23x  + 5x - 8 = 0
219x  - 55mx - 2k - 81= 0

215x  - 21x - 8px + 39x 
2+88 k - 93 = 18x

2i.e.-3x  + (-21-8p+39)x

2 255x  - kx  + 8px - 33mx

2i.e. (55-k)x +(8p-33m)x

+ 88k - 93 = 0

+ 18j = 63

+ 18j - 63 = 0

210x  - 2p + 63 = 0

217x  - 3x - 93 = 0
2x  - 25 = 0

2x  = 58
2 2 2(p+q)x -p q x-33m=80

274

For a 6 a 1

this Eth is
satisfied

2

3

3 5 8

19 SSM 2k 81

3 21 8P 39

18 8P 88K 93

10 0 28 63

SS K 8p 33m 185 63

17 3 93

1 0 25

1 0 58

Ptt p 9 33m 80

2527182 0 25 18 0
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89.                             Find roots of quadratic equation 
2x  - 13x + 36 = 0

Formula Method

Formula Method

Short-cut

Short-cut

Super Short-cut
2x  - 13x + 36 = 0 2x  - 13x + 36 = 0

First find the value of 

ac = 36 & b = -13

a = 1, b = -13, c = 36

is applicable only when 

a = 1

290. Find roots of quadratic equation 5x  -13x -18 = 0

275

a

b t Pac
za Find 2 numbers such se 132 36 0

13711 1 136 that their sum is b find a numbers

2 1 product is ac such that their

22 92 use 36 0
sum is b

1311 19
194 product is c

a a 4 2 9 0
re a Ge 4 o

131 a a x 4 o

D Btf or
13 2 9 0 OR x y o

8 9 2 4

2 9 OR 2 4

9,4 are the roots

919 are the roots

of Quad eth2 9 OR a 4

9,4 are the roots of quad eth

a 5 b B C 18 Sae 132 18 0

b Fc qc 90 b 13
29

C137 I YfF s 185 Sae 182 Sae 18 0

2 5

131 1 13,121,13cg
52 18 I 52 18 0

Sae 18 att 0

a 18 5 OR a I i 18 5 OR a l

18 5 1 are the roots of Quad exh



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Inequalities & Equations

291. Find the roots of quadratic equation 2x  + 21x + 9 = 0 

292. Find the roots of  x  - 11x - 102 = 0 

293. Find the roots of  10x  - x - 24 = 0 

276

227 212 9 0

This question can not be solved by short cut

Let's use formula

_b 2 YEN
2 2

21 51 2
21

11 or 212 9

2 0.4976568 OR 2 4020932
2 10.0523

se 112 102 0 22 112 102 0
FID HE 22 172 62 102 0 x 17 2 6 0

2 1

see 17 6 2 17 0 a 17 a 6

I re 17 ate o

a 17 a 6 2 17 2 6

lose x 24 0 lose 2 24 0

lose 162 152 29 0 By Formula

22 52 8 3 52 8 0 1 1 1 461076295
52 8 22 3 0 2 10

or 112 OR

Roots are _I 2 33 OR H 38 3
2
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294. Find roots of quadratic equation 80x  - 138x + 13 = 0

280x  - 138x + 13 = 0
280x  - 130x - 8x + 13 = 0

10x(8x - 13) - 1 (8x - 13) = 0

(8x - 13) (10x- 1) = 0

x = 

x = 

x = 

x = 

13

1313

1

11
8

88

10

1010

or

orRoots are ,

(i.e. 1.625, 0.10)

x = 

x = 

x = 

x = 

-(-138) +   19044 - 4(80)(13)

138 +   14884

138 + 122

260

138 +  122

138 -  122

16

2 x 80

160

160

160

160

160

160

= 

x = 

x = 

or

or

295. Find roots of quadratic equation 14x  + 29x -15 = 0

Also find sum of roots, product of roots.

nFor a Quadratic Eq Sum of roots Product of roots

= -b
a = c

a
}

277

sum of roots
1422 292 15 0 1st root 2nd root
1422 352 62 15 0

35
72 22 5 3 22 s 0

22 5 72 3 0

product of rootsa OR
1st root 2nd root

Roots are 4 5 3
1427292 15 0
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296. Find roots of quadratic equation 10x  - 59x - 6 = 0
Also find sum of roots, product of roots.

97.
Quadratic Equation Sum of Roots Product of Roots

2ax  + bx + c = 0
28x  - 15x - 33 = 0

22x  - px + mq + 93 = 0

2x  - 40 = 0

2px  + qx + r = 0

2(3k+3)x  - (2p-q)x 

+ 8j + 63 = 0

278

1022592 6 0 sumof roots
1022 Gose 2 6 0

lose 2 6 I be 6 0 1
51 9

Coe 6 lose 1 O

se 6 OR D product of roots

Roots are 6 to 33
sum of roots Gt

producff ex to 3

b a

15 8 33 8

1m41
Zero 47 40

Ip

i i
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298. In a Quadratic Equation ax  + bx + c = 0
st nd1. Sum of roots = 1  root + 2  root

st nd2. Product of roots = 1  root x 2  root

279

5 59 4 5 FI
btfkc b ffac

29

2

f

bt b FY
C b Fac b Fac

2 a 29

b Fac
29 29

b B 49C

4 9 9

yac

49 a

4 C

yaxa
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299. If α, β are roots of quadratic equation 5x  - 3x - 8 = 0. 
2 2 2Find the value of (α + β), αβ, (α + β) , (α  + β ) 

1. α + β = sum of roots =   

23. (α + β)  = 
2 2 24. (α  + β ) = (α + β)  - 2αβ 

2. αβ = product of roots =   

2 2 2(α  + β ) = (α + β)  - 2αβ 
3 3 3(α  + β ) = (α + β)  - 3αβ(α + β) 

2 2(α - β)  = (α + β)  - 4αβ 

2100. If p, q are roots of quadratic equation x  - 3x + 20 = 0. Find values of 

a. p + q

b. pq

2c. (p - q)

2 2d. (p  + q )

3 3e. p  + q

2 2f. p q + q p

280

3 5

8 5

3 9 25

3122 8 Fs Fs
K B α tB 2αB

Please
remember

C 37 1 3 sum of roots

product of roots 20
1 20

Pta 4Pa 32 4 20 71

Pt472 2Pa 3221207 31

Pt 4
3
3pA Pt 9 33 3 20 3 27 180 153

Pa P 9 20 3 60
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2101. If α, β are roots of quadratic equation 3x  - 5x + 2 = 0. 
Find the values of :
1. α + β  

33. (α + β)  
2 24. (α  + β ) 

26. (α - β)  

2 27. α β +β α 

8. 

9. 

3 35. (α  + β ) 

2. αβ 

β

β

α  

2α   

β

β

α

α

+

+
2

281

sum of roots 5 3

product of roots 2 3

5373 25 27

B
2
2αB 2x

B
3
3213 B

12 3 33 3
12 9 13

α 137 4213
4 3

B α B

1 1

35 27 35 18
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2102. If α, β are roots of quadratic equation x  + 5x + 13 = 0. 
Find the value of :
1. α + β  

2 23. (α  + β )  
24. (α + β)  

3 310. α  +β  

8. 

9. 

25. (α - β)  

2. αβ 

β

β

α  

2α   

β

β

α

α

+

+
2

2 26. α β  
2 27. α β + β α  

103. The standard format of quadratic equation is 
2ax  + bx + c = 0                           where a = 0
2ax  - (-b)x + c = 0 

dividing by ‘a’ on both sides
2ax

2x

-b

-b

c

c

0
a a

a

a

a

ax

x

-

-

+

+

=

= 0

2 x - (Sum of roots) x + (Product of roots) = 0 

(
(

)
)

282

S

13

B 2αB S 2 13 25 26 1

4 5
2

25

B 4dB s 4113 27

α B 132 169

B B 13 5 65

1245 4 4 3

2343

B
3
3αB B f 573 3 13 s

125 195

70

se sum of roots de product of roots 0
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104. 
Find roots of quadratic equation Find the quadratic equation whose

210x  + 11x + 1 = 0 roots are

105. Find roots of quadratic  

106. Find roots of quadratic  

2equation 16x +36x-10 = 0  

2equation 6x +19x-7 = 0  

Find the quadratic equation whose

Find the quadratic equation whose

roots are

roots are

283

if to

lose't lose a I o 6 sumn set P f o

lose foett I Get 1 o
6 f I f a fix 0

att lose 1 o

i 2 1 to d f a to o

i 1 are the roots
of set to 0

of Quad eth
1028 112 1 0

4
1627 362 10 0

822 182 5 0 6 sumn set Pdf f 0
827 202 22 5 0

are fats 1 fats o se E a 4 5 0

22 5 42 1 o

2 5 2 D at_ 2 0

Roots are 86 182 5 0

54
622 192 7 0

627 212 22 7 0 6 sumn set Pdf f 0

32 22 7 I 22 7 0
6 E se Ix 0

22 7 32 1 0

2 a 6 a I 0

Roots are 627 192 0
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107. Find roots of quadratic  
2equation  x -10x+23 = 0  

Find the quadratic equation whose

roots are

108.
nRoots of Quadratic Eq

5, 10

-18, 20

1, -1

15, 18

-16, -20

Quadratic Equation

-      ,5      9      
2 2

,9      8      
7 13

16, 0

(8 +  3), (8 -  3)

(1 +  30), (1 -  30)

284

Str 5 k
x2 102 23 0

By Formula 6 sumn set P f o

se
BITE

a 6 St s f set St B S E

4 10

956235 6 lose 5 V22 0

101 101T 22 102 23 0

1021 45111
SIR Rootsare

22 152 50 0

22 22 360 0

22 02 1 0 i e d I 0

22 332 270 0

2e 36 2 320 0

6 E a 1 3 0

6 22 45 0 422 82 45 0

6 9 9 85 O

se II 4 0 916 1732 72 0

set 162 0

22 16 a 61 0

se 2 a f 29 0

22 22 29 0
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2109. Find roots of quadratic equation 4x  + 12x + 9 = 0

2110. Find roots of quadratic equation 5x  + 15x + 91 = 0

285

42kt 122 9 0

427 62 or a o
121 59

22 22 3 3 22 3 0
2 4

22 3 22 3 0 se 1281
22 3 0 OR 22 3 0

3 2 OR 2 3 2
12

or

Roots are 34 OR 3
2

b 49C 12 4 4 9 144 144 0

when b 995 0 then Roots of Quadratic
Equation are equal

Lets solve by formula

is 1 15 415 191 when B Gac 0
2 5 then roots of

Quadratic equation
1ˢᵗ 1 1820 are unreal complex

Imaginary Numbers

ISI Fsas
10

Roots are imaginary
unreal complex numbers
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2111. Find roots of quadratic equation x  - 14x + 46 = 0

286

se 142 46 0

Let's use formula

C 19 1 1 1412 4617196 141182
2 1

141 141T
14121 2011 IB

Roots are B 17 B
we can clearly see that Roots are Irrational

when B aac o Not a perfect square

then Roots of quadratic eth are Irrational

Find roots of 322 82 11 0

C 8 V1 87 4874 11 81 9

2 3

81 OR
8 OR 1

when B aac 0 a perfect square
then Roots of quadratic eth are Rational
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112. 

When Nature of roots
2b  - 4ac = 0

2b  - 4ac < 0

2b  - 4ac > 0 and not a 

2b  - 4ac > 0 and a 

perfect square

perfect square

287

Real Rational Equal

unreal imaginary complex

Real Irrational unequal

Real Rational unequal

value of
b Gac Nature of roots

38 Real Irrational unequal

36 Real Rational unequal
81 Real Rational unequal
90 Real Irrational unequal
144 Complex imaginary unreal

Real Rational Equal
207936 Real Rational unequal
810 Real Irrational unequal
90 Complex imaginary unreal
35 Complex imaginary unreal
0 Real Rational Equal
905 Real Irrational unequal

2025 Real Rational unequal
86 Real Irrational unequal

1 00 Real Rational unequal
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113. Find the quadratic equation whose roots are 

114. Find the quadratic equation whose roots are (2 +  23) & (2 -  23) 

3 -8
2 11

,

288

Quadratic Equation b gac Nature of roots

322 1229 I o 4121 4137117
144 12 132

Real Irrational Distinct

Sae 122 0
1272 415710 Real Rational unequal
144 0 144

427 122 9 0 122 4 4 9

144 144 0
Real Rational Equal

6 lose 23 0 1072 461 23 Real Irrational Distinct
100 92 8

106 2 9 0 1 112 411071 9
I 360 361

Real Rational unequal

822 11 0 02 4 8 II complex imaginary uneven
352

6 sum of roots de product of roots 0

6 3 f set 3 14 0

x I a
2 0

2222 1729 24 0

6 sum of roots ae product of roots 0

22 2 523 2 B at at E3 2 V37 O

se 42 19 0
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115. Find the quadratic equation whose one root is ( 15 +  41)

116.
Quadratic Equation 

23x  - 5x - 8 = 0

2b  - 4ac Nature of Roots

28x  - 13x + 200 = 0

25x  + 11x - 3 = 0

24x  + 12x + 9 = 0

2x  - 13x + 36 = 0

25x  + 12x + 7 = 0

24x  - 1 = 0

23x  + 22x = 0

28x  - 2x + 33 = 0

289

If one root of Quad eth is 1st F then

other root must be 15 Fi
i Roots are 1st Tal 15 F
Quadratic Eth is

6 sum a Proust o

2e 302 225 41 0

22 302 184 0

4572463 8
121

Real Rational unequal

f 1372 4 8 200 unreal complex Imaginary
1939400
112 4 5 C 3 Real Irrational unexual
121 60 181

1224 4 19 Real Rational Etual
0

f 13124 1 367 Real Rational unexual
2 5

1224 5 7 Real Rational unequal
4

02 4 4 f 1 Real Rational unexual
16

222 4637107 Real Rational unequal
484

unreal complex Imaginary
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117. 2Value of b  - 4ac Nature of Roots
38
41

49

-60

0

88

14641

19288

3364

-0

380

-100

2118. Roots of quadratic equation 5x  - 33x + 8k + 5 = 0 are equal. Find k.

2 2119. Roots of quadratic equation 5kx  - 3x  + 18x - 21 =0 are equal. 
Find k.

290

Real Irrational unequal
Real Irrational unequal

Real Rational unequal
unreal complex Imaginary
Real Rational Equal
Real Irrational unequal

Real Rational unequal
Real Irrational unequal

Real Rational unequal
Real Rational Equal
Real Irrational unequal
unreal complex Imaginary

As Roots of quadratic exh are equal

i B 49C 0

1 3372 4 s 8kt s 0 k 9
9

1089 20 8k s 0
6 18125

1089 160k 100 0

989 160k

5k 3 22 182 21 0

As Roots of quadratic eth are equal 324 420 k 252 0

i B 49C 0 420K 72

18 4 5k 3 f 21 O K 7
324 84 5k 3

K 6 35
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2120. Roots of quadratic equation 5mx  + 33x - 28 = 0 are equal. Find m.

2121. Roots of quadratic equation 5kx  - 33x + 8k - 19 = 0 are reciprocals

2122. Roots of quadratic equation 5x  - 8kx + 33x - 8p - 19 = 0 are equal

of each other. Find the value of k.

but opposite in sign. Find the value of k.

291

As Roots of quadratic exh are equal
B 49C 0

33 4 Sm 28 0

1089 560m O

m 18

AS Roots of Quadratic eth are reciprocals of
each other

1st root 2nd root 1

product of roots I

c a

a C

SK 8k 19

19 3K

i K

AS Roots are equal but opposite in sign for
Quad eth set f 8k 33 x 8 p 19 0



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Inequalities & Equations

123. If Roots of quadratic equation are
Equal

then

Reciprocal of each other

Equal but opposite in sign

2 2124. Roots of quadratic equation 5x  + kx  - 19x - 33k - 93 = 0 are
reciprocal of each other. Find k.

292

1st roo 2nd root o

sum of roots 0

0

b O

b 0

8k 33 0

33 8k

K 33 8

5 49C 0

a C

b Zero

Str x2 192 33k 93 0

As Roots are Reciprocals of each other

a c

stk 33K 93

34K 98

99 99
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Inequalities & Equations

2125. Roots of quadratic equation 5x  - 8px + 81x = 93x - 63k + 88 are 
equal but opposite in sign. Find p.

2126. If p,q are roots of quadratic equation x  - 11x - 28 = 0. Find values.

1. p + q = 
2. pq = 

3 33. p  + q  = 
2 24. p  + q  = 

25. (p - q)  = 

6. 

7. 

2 28. p q + q p = 

9. (p - q) =

2 210. p q  = 

p

2p

q

2q

q

q

p

p

+

+

=

=

293

52ft f 8p 81 93 a 63K 88 0

As Roots are Equal but opposite in sign
b 0

8 P 81 93 0

12 8 p
i p 12

8

11 sum of roots
28 product of roots

Pt973 3pA Pta 113 3 28 11 1331 924
2255

p 4
2
209 11224 28 177

P 4
2
4pA 112 46 28 233

P
ps

1
8

PgI 225 2255 28

p4 Pta 28 11 308

1
2

1 33

Pg f 285 784
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2127. If α, β are roots of quadratic equation 5x  - 2x + 3 = 0.

2128. If α, β are roots of quadratic equation x  - 12x + 17 = 0. 

2 2 2Find quadratic equation whose roots are (α  + β ), (α - β)   

3 3 2 2Find quadratic equation whose roots are (α  + β ), (α  + β ) 

294

B
B

22 132 B zap Is 2 3
3

2 1004

α B B Gap Is 4 3
6

5 2.24

Question is

Find Quad each whose roots are 1 04 2.24

Answer is se 1.04 2.29 a 1 09 2.24 0

27 3.282 2.3296 0

10,0002ft 328002 23296 0

62527 20508 1456 0

B 12 α B 17

23 433 1728 3 17 12 1116

22 132 144 2 17 110

Find Quad eth whose roots are 1116 110

Answer 22 1116 110 set 1116 110 0

2 12262 122760 0
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Inequalities & Equations

2129.  If α, β are roots of quadratic equation 5x  - 2x - 11 = 0. 
Find quadratic equation whose roots are (α + β), (αβ)  

130. If a+b = 12, ab = 60. Find (         ) = ?

131. Find quadratic equation whose one root is (11 +  13 )

132. Find quadratic equation whose one root is (7 +  230 )

1 1
a b+

295

B α B

Question is Find Quad eth whose roots are

6 re 3 1 0

6 a Is 0

2 522 452 22 0

Roots are lit V3 11 V3

Quad Eth is se It 11 B set ItV3 11 V3 O

se 222 121 13 0

se 222 108 0

Roots are V30 7 V30
Quad Eth is se 142 7 5230 0

6 142 181 0



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes
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133. Standard format of a quadratic equation is :  

2ax  + bx + c = 0 2x  - (sum of roots) x + (product of roots) = 0
Where a = 0

134.
Roots of  Factors of

nQuadratic Eq nQuadratic Eq

nQuadratic Eq

3, -13

(2x + 3) (8x -1)

24x  - 4x + 1 = 0

2

7

9

-11

5

5

8

8

,

5 3
3 5

,

,

(5x+3), (11x-7)

(3x+4), (2x+1)

0, 8

1, -1

296

re 3 2 13 set lose 39 0

32 1622227 242 3 0
16227 222 3 0

422 22 22 1 0
22 22 1 1 2x 17 0
22 17 22 17

see 2 82 9 4022452 162 18 0

402 612 18 0

5522 352 332 21 035
ssae 22 21 0

628 32 88 4 0

627 112 4 0

Sae 7 82 11 4022 558 562 77 0

406 a 0

se 2 8 se 82 0

Coe 1 sett 22 1 0

32 5 Sae 3 1522 92 asset 15 0

Isae 342 15 0
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n 3 2135. Standard format of a cubic eq ax  + bx  + cx + d = 0, where a = 0
3 values of x can satisfy cubic equation 
.. . Cubic equation has

n 136. Find cubic eq whose roots are 8, 3, -2. 

n 137. Find cubic eq whose roots are p, q, r 

297

3 roots

cubic etch is
3 sum of roots aft

re 8 x 3 a 2 0

22 112 24 Get 2 0 Istxand and 3rd istx3dJae Pdfs o

23 22 lise 22 24 48
ae 8 3 2 28 129 16 6 x 83 0

0 23 922 22 48 0

i 23 927 22 48 0

AS Roots of cubic each are P 9 8

Factors must be Cae p re 9 re 2

The cubic Eth is

re p x 9 Coe 2 0

re seq pre Pa a r 0

x 228 229 regs pre poet pad par 0

23 set 24 sep part are pose par o

se Pt 4 2 set Pat art pryse Pta 0

3 sum of roots set Istxand and 3rd fistx3ʳᵈ a Pdgf 0

compare this with asst bad Coe t d o

i Sumof roots b a product of roots
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n 138. 1. Find cubic eq whose roots are 3, -11, -15. 

n 2. Find cubic eq whose roots are m, n, v 
3 2x  - (m+n+v)x  + (mn+nv+mv)x - mnv = 0

139. 
Cubic Equation Quadratic Equation

Standard Format 

Sum of roots

Product of roots

298

se r stand and 3rd fist 3rd re 88 5 0

23_ 3 11 15 x 33 165 45 se 495 0

2e 2322 872 495 0

ask bae cat d o asf bae c o

where a o where a o

bla bla

Ha

Find sum of roots product of roots for

823 322 11k 3px 222 18k 2 13mA 2kt 18 0

cubic each is

8 38 ae f 3 11k 2ft f 22 18k 13m a 24 18 0

sum of roots 1813

product of roots 131
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n140. Find cubic eq  whose roots are 

n141. Find quadratic eq  whose roots are 

n142. Find quadratic eq  whose roots are (10, -10) 

n143. Find quadratic eq  whose roots are

5

8

5

9

9

-11
2

9

2

2

8

2
,

,

,0

,(

(

(

(

(

(

299

6 9 1 5 99 55 re Ex Ex o

r E 6 1 12 4 o

823 1222 2182 495 0

ORO
2x s 22 9 22 11 o

2x 5 422 are 99 0

823 822 1982 202 202 49 5 0

823 1222 2182 995 0

se sum of roots de product of roots o

se to 0

222 so 0

Factors 22 5 se

se 2x s o i e 22 so o

se sum of roots de product of roots 0

x2 Ose 100 0 22 100 0

ORG
a 10 retro are Factors 2 107 oct 10 o

se 100 O

se sum of roots de product of roots 0

6 8 9 8 8 0

set 14 a I 0 726 1452 72 0
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144. The point (-3p, 28) lie on the line 7x + 12y = 820. Find p.

145. The point of intersection of lines 7x + 3y = 90 & 8x + 7y = 210 
lie in _____ Quadrant.

st nd th  a. 1                   b. 2                   c. 4                   d. None of these

146.  The lines 2x + 3y = 90 & 4x + 6y = 180 have ________________
a. No solution
b. Unique Solution
c. Infinite No. of solutions
d. None of these

147. Slope of the line 8x =       is81

81 81
11

88 -88a. Zero b. c. d. Not defined 

300

If we put a 3p 9 28 72 129 820 must

be satisfied

3p 12 28 820

21 p 484

p f 48 23.047619

562 249 720

56 2 499 1470
0,30 is the

2sy 750 point of intersection

9 30 It is on Y axis

a 3630 90

72 0 2 0

22 39 90

next 69 180

ifeng.az lines42 Gy 180

i e every point is point ofintersection

82 8D is

882 8
i 882 toy 8

slope 88 0 Not defined a 11 line to

i I Tsope is
Not defined
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Inequalities & Equations

148. Find equation of line having slope of (   ) passing through 

149. Find equation of line having x,y intercept as           respectively. 

2150. Find nature of  roots of 3x  - 14x - 31 = 0

3

8

8

8

11

5

3

5

11

9

,

,

( (

301

Slope

Eth of line 82 lly 8 3 11

82 119

402 Ssg 64

402 ssy 64 0

Intercept form is I

9 I
intercept

y intercept

9 I

332
8
9 1 332 729 88

B 49C f 1472 4 3 1 31

196 372 568 0 but not a

perfect square
i Roots are Real Irrational unequal
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2151.  If α, β are roots of quadratic equation x  - 5x + 9 = 0  then 

2152.  One root of quadratic equation 3kx  + 18px - 19p + 21 = 0  is

Find quadratic equation whose roots are (2α + 3β) & (3α + 2β)  

‘zero’. Find value of ‘p’.

302

B 5 B a

Quad eth whose roots are 2 313 32 213 is

se sum of roots de product of roots 0

6 2 313 32 21 at 2 3B B 2B o

se Sats B a 624 4αB 9αB GB 0

6 5kt B at 13dB 664BY o

se 5 5 at 13 9 6 s 2 97 O

se 252 117 6 7 0

se 252 117 42 0

set 252 159 0

one root is zero means for 2 0

Eth is satisfied

i 3K 0 18p o Igp 21 0

0 to 21 19 p

i p
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Inequalities & Equations

2153.  If α, β are roots of quadratic equation 5x  - 11x + 29 = 0,
Find quadratic equation whose roots are (α + 1) & (β + 1)  

154.  The points (16, (-2k/9)), (18,0), (19,-23) are collinear. Find ‘k’

303

B a B

Quad Eth whose roots are 2 1 Bti is

x at Bt a 6 1 Bti O

se B 2 a α B α B 1 0

6 a a 0

6 E at 0

522 212 45 0

passingthroughpointspassingthroughpoints IsI
2

18 16 8

2 46

2 K 414

K 207
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155. 

156. x + 5y = 36, 

x + 24 4 + x

x + y 5
x - y 3

5 4= Find x.

then (x, y) = ?=

157. Diagonal of a rectangle is 5 cms and one of the side is 4 cms then 

Find Area of Rectangle.

304

setff at

224 1641
42 96 so see

16 2 se 16

36 59 9
32 36 59

36 Sy Y
i 2 36 514

384 3
16

108 129 180 309

189 72

y 4
i 2,9 16,4

gains
s 42 22
se a 30ms

sums
se 30ms

40ms

7 Area Length Breadth
40ms

40ms 30ms

12 S4 CMS
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Inequalities & Equations

158. If one root of quadratic equation exceeds the other by 4 in 
2x  - 8x + m = 0. Find m.

159. x + y = 50, 1 1 1
x y 8+ = then (x,y) = ?

305

se sum of roots se product of roots 0

sum of roots 8 product of roots m

i Roots are 2 6

product of roots 2 6 12 m

m 12
se 2 6 a 2 6 0

sety so te t

If f
sey 8 rety

2ey 8 50 400

set y so se x y 400

i 2 y 10,90 OR 40,10
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160. Find feasible area for x + y < 50
x + y = 50 x + y < 50

2x + 3y = 90 2x + 3y > 90

3x - 5y = 60 5x - 18y < 35

x = 35 x < 48

y > 90

Linear 
Equation

Or
Linear 

Equality

Linear 
Inequations

Or
Linear 

Inequality
} }

x + y < 50 is a linear inequality.

Let’s draw the line x + y = 50 on graph paper. 
 Graphical representation

Graphical representation

of a linear equation  is :

of a linear inequality  is :

AN AREA

161. Find feasible area for 2x + 3y < 450 
To find feasible area for 2x + 3y < 450 
Let’s draw the line 2x + 3y = 450 by joining the points
(225,0) & (0,150)

Y

Y-axis

X

X-axis

(0,50)

(0,150)

(50,0)

(225,0)

Unbounded
Feasible 
Area

Unbounded Feasible 
Area for 2x + 3y < 450

Feasible Area or Solution Space for x + y < 50

x + y = 50

2x + 3y = 450

306

r

a Line

J
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Inequalities & Equations

162. Find feasible area for x - 2y > 100

163. Find common feasible area for 2x + 3y < 60 & x, y > 0

307

To Find Feasible area for a 2g 100

Let's draw se ay 100 by joining points 100,0 0 50

Y axis

2 29
100

194
x axis

cois

1 I
Heasible

area for a 29 100
unbounded

Let's First draw artsy 60 byjfing
0,20 30,0

Y axis

r

0,20 Bounded common

feasible area

30 0
x axis

24by

2,930 is known as Non negativity
constraint which restricts feasible area in 1st Quadrant
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Inequalities & Equations

164. Find common feasible area for x - 2y > 50 & 2x + 3y < 150

165. Find common feasible area for x  > 30, x < 60, y > 10, y < 80 

308

Lets draw Lines se 29 so 0 25 50,0
Yaxis 22 39 150 0,50 75,0

r

0,50

x 29
507

501 75,0 x axis
0 25,6

22
By

so

a 1 t.tt t.ttunbounded common

feasible area

A axis

600,80 2 30 9 80

Bounded common
feasible area

401107 y 10

30,07 60,0 Eases

v
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Inequalities & Equations

166. Find common feasible area for 2x + y < 60,  x + y < 40,  x, y > 0

167.  Which of the following point lie in common feasible area of 
5x - 3y < 80, 2x + 7y > 40
a. (5,2) b. (20,3) c. (30,30) d. None

309

Non negativity constraints

Let's First draw Lines Zaty 60 0,60 30,0
Y axis

r 0,60 set y 40 0,407 40,0

10,407

Bounded common

feasible area

go.gg x axis

ty.co
2211 60

I

515 3 2 80V 5120 313 80X 5130 3630 80

215 2 40X 2630 307 40

Point 30,30 satisfies

both the inequalities

Q which of the following point lie in common feasible area

of satay 100 82 3y 20 2 29 90

10,20 80,60 Both None
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Inequalities & Equations

168. Total cost = Fixed cost + Variable cost 
Fixed cost : The cost which does not change with change in 

Variable cost : The cost which changes in same proportion with 
volume of production is known as Fixed Cost. 

change in volume of production is known as  

Variable Cost.

Semi - Variable cost :  If portion of the cost is fixed and portion is 
variable then cost is said to be semi-variable or 
semi-fixed cost.

Total cost which is semi- variable in nature

Total Variable Cost

Total Fixed Cost

Volume of Production

A
m

ou
nt

 (
`

)

310

Y axis

TC
TFC

TVC

TX

TFC

x axis

y Total cost F Fixed cost Total

se no of units of produced vaai.wstp.cn

Y Ft use

Total cost Total Fixed cost vasi.wstp.in No_of units
produced
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2169. If b  - 4ab = 0 then roots of quadratic equation are
a. Equal                                             b. Equal but opposite in sign
c. Reciprocals of each other         d. Can’t say

n170. Sum of 2 numbers is 88 and diff bet  first number and half of
second number is 10. Find the numbers.

a. 32,56 b. 44,44 c. 36,52 d. 30,58d. 30,58d. 30,58d. 30,58d. 30,58d. 30,58

2 3 3 2 2171. If p, q are roots of 3x  - 3x - 1 = 0. Find value of (p +q ), (p +q )

311

Roots are equal when B 49C 0

we can't say anything on the basis of value of 5 gab

se y 88 2 10 176 29 y 20

2x y 20 59 3 36
2 88 y y 20

P 9 I

P 9

p 93 Pt 9
3
3p9 Pta

13 3 f 11 1 I 2

8 92 Pt97 2Pa 12 2x I

p 9 Pta 4p9 12 4 3 It

p qt 9 p Pg Pta I

1
2

7 s

If
P ˢ 6
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2172. If p, q are roots of 3x  - 19x - 1 = 0

n173. The cubic eq  whose roots are m, n, q is :

174. If x = No. of units produced
Fixed Cost = `3,80,000; Variable Cost p.u. = `28 

then y = Total Cost = _________________

whose roots are &p q
q p .

Find quadratic equation.

312

p 9 19 3

p q

Quad eth whose roots are is

se f f f 0 24
3

9 1 0

6 Ppf set I 0

22 3 4 1 0

6 re I o
327 3672 3 0

23 8 95
2

Istana and 3rd stand re 8495 o

se mtn 4 a mn thy mg re my 0

Total cost Total Fixed cost Total variable cost

TC Total Fixed cost aai.wstp.us Npghffits

y 380,000 282
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175. If (p+2) (p-3) + (p+3)(p-4) = p(2p-5), then p = ?

176. 15x + 23y = -10 & 3x + 4y = -2 then 3x + 2y + 2 = ?

313

Pt 2 P 3 Pt 3 P 4 p 2p s

p 3pt2p 6 p 4pt3p 12 2p sp

2p P G P 12 2p sp

2 p 2p 18 2p Sp

28 2 p 18 2 Sp 0

3D 18

p 6

Isaetzzy 10
32 29 2

3 3 260 2
s zoy 2 0 2

0
3y o

y

y 0 By using calculator

Let's put y o in Isa 23g 10

152 23 o 10

Is a 10

a 1
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2177. Find value of k, if 9x  - 24x + k = 0 has equal roots.

178. Calculate the number such that it is equal to 3 times of its 
diff from 56.

179. 2x + 3y = 5 & 3x - 4y = 2 then 5xy = ?

314

B 49C 0

1 297 4 9 k 0 Roots are equal 6 490 0

576 36K 0 Roots are reciprocals a c
576 36K of each other
K 16

Roots are equal
butoppositeinsign

b 0

Roots are B 49C
Let that number be a

real irrational B 49C 0

unexual Notsquffect
se 3 56 2

2 168 32 Real Rational B 40C 0

Equal42 168

a 42 Real Rational B 49C of
unequal perfectsquare

compleximagi B Gac o

For a cubic exh
62 99 15

get bae cae d6 89 4

17g 11 i y
22 13 S

sum of roots product of roots
22 5 b a dla

say 41 9
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2 2180. a  + b  = 45
ab = 18

then
1 1
a b+ = ?

181. If roots of quadratic equation are (2m) & (-2n) then factors are :

182. If roots of quadratic equation are (    ) & (    ) then factors are :3 -8
5 11

315

atb b zab

45 2618
9 1

at b 81

atb 9

Roots are 2m 2h

Factors are re 2m octan

Factors are 52 3 112 8

Roots of Quad eth quad eth
8 3 22 112 24 0

11 9 22 202 99 0

6,88 se 822 528 0

10,0 22 lose 0

2 To 2 To 6 42 16 0

87 V1 8 IT 22 162 53 0

0.50 2.50 22 32 1.25 0 422122 5 0

6 9 22 152 54 0

28 28 22 02 784 0
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2183. If quadratic equation x  - (p+4)x + 2p + 5 = 0 has equal roots. 
Find p

3 2184. If  4x  + 8x  - x - 2 = 0 then (2x + 3) = ?

a. 4, -1, 2              b. -4, 2, 1               c. 2, -4, -1              d. None

316

AS Roots are equal 5 Gac 0

Pta 4 1 2 pts 0

p 88 16 88 20 0

p 4 0

p 4

p 2

427 828 2 2 0

422Get 2 1 Get2 0

Caetz use 1 0

seta tax F 0

2 2 22 1 22 1 o

x 2 D D

22 3 21 2 3 2 12 3 2 1 3

l 4 2
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185. Sum of 2 numbers is 15 & their product is 50 then sum of their 
reciprocal is :

nd rd186. Out of 3 numbers, sum of first and second is 24, sum of 2  & 3
is 30, sum of first & third is 26. The smallest number is :
a. 18           b. 14           c. 16           d. 10

317

sety is fetf
sey so

0.30

1st Number a

2nd Number y
3rd Number 2

sety 24 se t y 24

y 2 30
a 30 2 24

a 2 26
a 30 26 2 24

a 30 26 2 24

22 4 24
22 20

a 10

Y 14 I 16



vinod.reddy.ca@gmail.comCA VINOD REDDY Maths Regular Notes

Inequalities & Equations

FORGET THE MISTAKE
REMEMBER THE LESSON !

318
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