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Board - ICSE Class — IX Topic — Simultaneous Equation

1. Solve the following equations :
HEE-49)x+4)=xx+4)x—-7)+33
() x—2)x+3)=x%—-4

(i) k- 1) =3 x+1) -3

2 5
(iv) §(x—3) =1—g(3x—4)

(x—l)_(x+1)_5

V) —; 3

Solution:
DEx-4)EE+4)=x+4)x—-7)+33
=>x%2 —4x+4x—16 = x% — 7x + 4x — 28 + 33

=2x2-16=x*—-3x+5=2x*—x*+3x=5+16=3x =21
21
Hence,x=?=7

() x—2)x+3)=x*—4=>x>+3x—-2x—6=x>—4
Sx2+x—6=x2—43x2+x—-x>=—-4+6
Hence,x = 2

(i) (= 1) = > (x+ 1)~

iii) (x =, & >
Multiplying both sides by 4, we get

3 1
4(X—1)=Z(X+1)X4'—§X4

24x—4=3x+3-2
=2>4x—-3x=3-2+4

Hence,x =5
(V)2 —3)=1-2@x—4)
iv 3 X = c X
Multiplying both sides by 6, we get
2 5
6><§(x—3)=1><6—6><g(3x—4):>4(x—3)=6—5(3X—4)

254x—12=6—15x+20=>4x+ 15x =6+ 20+ 12
= 19x = 38
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H —38—2
ence,x—lg—
x—1 x+1

_ =5_

) 5 3 X

Multiplying both sides by 6, we get
x-1) x+1)
—-6X

=6 X =6X%X(5—x)

=23x—-1)—-2x+1)=6(5—-x)=2>3x—3—-2x—2=30—-6Xx
=>3x—2x+6x=30+3+2

35
:>7x=35:>x=7=>x=5

Hence,x =5

2. Find he value of a, if x = 0.5 is a solution of equation ax® + (a — 1)x + 3 = a.

Solution:
1
x=05= > [Given]
1
x=z is a solution of the given equation
ax’+(@—-1x+3=a

Putting the value of x in the given equation, we have

1\° 1 a a—1
a(—) +(a—1)x§+3=a=>—+T+3=a

2 4
Multiplying both sides by 4, we get
a 4x(@-1)
=>4><Z+T+3x4=4a

>a+2a—2+12=4a=>a+2a—4a=2-12
=2 —-a=-10

Hence,a = 10

3. Inaclass there are x seats. If each student occupies one seat, 9 students remain standing and if two
students occupy one seat, 7 seats are left empty. Find the number of seats in the class.

Solution:
Number of seats = x [Given]
Case I: When I student occupy 1 seat 9 students are left standing.

Thus number of students =x+ 9
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Case II: When 2 students occupy 1 seat, 7 seats are left.

Thus number of seats occupied = x — 7

Number of students = 2(x — 7)

According to the given problem,
X+9=2x—-7)=>x+9=2x—14=>x—-2x=-14-9
=> —x=-23>x=123

Hence, number of seats are 23.

4. The height of a triangle is 3cm more than its base. If the area of the triangle is 104 cm?, find the lengths of
its base and height.

Solution:
Let base b of a triangle (b) be x cm then height (h) be (x + 3) cm and area of triangle
(A) = 104 cm?

According to the given problem
1 1
beh:Azzxx(x+3)= 104

=>x(x+3)=208=>x%>+3x—208=0

=>x2+16x—13x—208=0 {+3=16—-13and — 208 = 16 x (—13)}
=>x(x+16)—13(x+16)=0=> (x+16)(x—13) =0

Ifx + 16 = 0,then x = —16 which is not possible as it is negative

Ifx—13 =0thenx =13

Hence, Base = 13 cm and height = 13 + 3 = 16 cm.

5. Amit walks from his house to school at a speed of 3kmph and returns back with 4 kmph. If he takes 42 min
for the whole journey, find the distance between his house and the school.
Solution:

Let the distance between school and house be x km.

42
Total time taken = 42 minutes = 20 hours
According to given problem,
X 4 X 42 ) Time — Distance
374 60 S e = g eed
4x+3x 42 7x 42 42 12 6

12 60 12 60 760 7 5
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6
Hence, distance between his house and school is§ km = 1.2 km.

6. Aboy has x coins of 50 paise each, 2x coins of 25 paise each, 4x coins of 10 paise each and 8x coins of 5
paise each. Find the number of 5 paise coins if the value of all the coins is Rs 9.
Solution:
Number of 50 paise coins be x
Number of 25 paise coins be 2x
Number of 10 paise coins be 4x
Number of 5 paise coins be 8x
But, total value of coins = Rs 9
Now, according to the given problem
X X504+ 2xx25+4xXx10+8xx5=9x100

= 50x + 50x + 40x + 40x = 900 = 180x = 900
900 :
180

Hence, number of 5 paise coins = 8x =8 X 5 = 40

=X

7. Solve the following :
(i) 7x+ 6y = 71,5x — 8y = —23

. x 7
(ii)3x—y=23,-+—-=4

3 4
(iii) = 3 Y7 j1x= 13y
4 2
Solution:

(i) 7x+ 6y =71 .. (1)
5x — 8y = —23 ..(2)
Multiplying equation (1) by 4 and equation (2) by 3, we get
28x + 24y = 284 (3
15x — 24y = —69 (4
Adding equation (3) and equation (4), we get
43X=215=>X=§=5

43

Putting x = 5 in equation (1), we get
7x546y=71=35+6y=71=6y=71-235

36
=6y=36=y="—=6
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Hence,x =5andy =6

(i) 3x —y =23 (1)
Xy
T A
3+4-

S 12Xa412x2 =12 x4
3 4

Multiplying both sides by 12, we get

4x + 3y = 48

Multiplying equation (1) by 3, we get

9x — 3y = 69 ..(3)

4x 4+ 3y = 48 (4

Adding equation (3) and equation (4), we get
9x — 3y = 69

4x — 3y = 48

= 13x =117

117
= = —=
X= 13

Putting the value of x in equation (1), we get

3x9—-y=23227—y=23=-y=23-27

>-—-y=—4>y=4
Hence,x =9andy = 4
x—=3 y—7

(iii) 2 >
2x—3)=4(y—-7)
By cross — multiplication, we get

2x—6 =4y —28

= 2x—4y = —28+4 6 = 2x — 4y = —22 (D
11x = 13y = 11x— 13y = 0 (2
Multiplying equation (1) by 11 and equation (2) by 2, we get
22x — 44y = —242 ..(3)
22x — 26y =0 .. (4)

Subtraction equation (4) from (3), we get
22x — 44y = —242

22x — 26y =0

= —18y = —242
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121
Puttingy = 5 in equation (1), we get

121
2X— 4 X —= = —22
9
484 484
S X = 22 52X = —22 4 —
9 9
L, 1984484 286
= = e
X 9 =79
289 143 .
X=ox9 X7 g TX 9

H —158 d —134
ence,x =15z andy = 135

8. If7x =10y + 4 and 12x + 18y = 1, find the values of (4x + 6y) and (8y + x).
Solution:
7x =10y + 4
>7x=10y =4 - (D
12x+ 18y = 1 (2)
Multiplying (1) by 9 and equation (2) by 5,
63x — 90y = 36 - (3)
60x+ 90y =5 .. (4)
Adding equations (3) and (4), we get
63x — 90y = 36
60x + 90y =5
= 123x =41

41 1
= = —_—= —
X=12373

Putting the value of x in equation (1), we get

1
7x5 =10y =4

7 7 5

5o —10y=4=-10y=4—3=2
5 1

2Y=73%10 6

1
(ii)8y+x=8x(——)+ =—F+-_=—==-1

1 1 4 1
(1)4‘X+6y:4‘><§+6x<—g):——1=—and
1
6 3
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9. Ofthe two numbers, 4 times the smaller one is less than 3 times the larger one by 6. Also, the sum of the
numbers is larger than 6 times their difference by 5. Find the numbers.

Solution:
Let the larger number be x and the smaller number be y

According to the given problem

3x—4y =6 ..(1)
X+y—6(x—y)=5=2x+y—6x+6y=>5

= —5x+7y=5 ..(2)

Multiplying equation (1) by and equation (2) by 4, we get
21x — 28y = 42 .. (3)

—20x + 28y = 20 . (4)

Adding equation (3) and (4), we get

21x — 28y = 42

—20x + 28y = 20

=X =062

Putting the value of x in equation (1), we get
3%x62—4y=6

—180
=>186—4y=6:—4y=6—186=—180=>y=_—4=45

Hence, larger number = 62 and smaller number = 45

10. Five years ago, A’s age was four times the age of B. Five years hence, A’s age will be twice the age of B. Find
their present ages.
Solution:
Let the present age of A be x years and present age of B be y years
5 years ago, age of A = (x — 5) years
5 years ago, age of B = (y — 5) years
~X—5=4(y—-05)
=>x—5=4y—-20
=>x—4y=-20+5
= x—4y = —-15 .. (D)
5 years hence, age of A = (x + 5) years
5 years hence, age of B = (y + 5) years
~x+5=2(y+5) [Given]
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=>x+5=2y+10
=>x—2y=10-5 . (2)

x—2y=5

Subtracting equation (2) from (1), we get
x —4y = —15

x—2y=5

—2y = —20

= 2y = 20

20

Putting the value of y in equation (1), we get
x—4x10=-15

=>x=-15+40

= x =25

Hence, the percentage age of A is 25 years and B is 10 years.

11. There are two examination halls A and B. If 12 pupils are sent from A to B, the number of pupils in each
halls becomes the same. If 11 pupils are sent from B to A, then the number of pupils in A is double their
number in B. Find the number of pupils in each room.

Solution:

Let number of pupils in examination hall A be x and number os pupils in examination hall be y.
According to the given problem,

x—12=y+12

Sx—y=12+12 =24 (D
=>x+11=2(y—-11) = x+11 =2y — 22
= x—2y=-22—11=—33 (2
Subtracting equation (2) from equation (1), we get
X—y=24

x— 2y =-33

y =57

Putting y = 57 in equation (1), we get
Xx—y=24

x— 2y =-33

=>y=57
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Puttingy = 57 in equation (1), we get
~X—57=24
=>x=24+57=81

Hence, number of pupils in examination hall A = 81.

12. A man sold a chair and a table for Rs 2178, thereby making a profit of 12% on the chair and 16% on the
table. By selling them for Rs 2154, he gains 16% on the chair and 12% on the table. Find the cost price of
each.

Solution:

Let CP of chair be Rs x and CP of table be Rs y.
Casel:
Gain on chair = 12%
And gain on table = 16%
x(100 +12) 112

~ SP of chair = 100 100x
and SP of table = y(100 +16) = 116y

100 100
Casell:

Gain on chair = 16% and gain on table = 12%
x(100+16) 116
100 100
y(100 +12) 112
100 100”7
According to the given problem,
112
100
= 112x + 116y = 217800 (D

116
and——x +

~ SP of chair =

X

and SP of table =

ML PP
XTT00” ~

2
100 my = 2154
= 116x + 112y = 215400 (2
Adding equation (1) and equation (2), we get
112x + 116y = 217800
116x + 112y = 215400
= 228x + 228y = 433200

=>x+y=1900 ..(3)
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Subtracting equation (2) from equation (1), we get
112x + 116y = 217800

116x + 112y = 215400

—4x + 4y = 2400

= x—y=—-600 (4

Adding equation (3) and equation (4), we get
X+y = 1900
x—y=-600
= 2x = 1300

Subtracting equation (3) from (4), we get
x—y=-600

X4y = 1900

= —2y = —2500

—2500
Sy= —

Hence, CP of chair is Rs 650 and CP of table is Rs 1250.

= 1250

13. Draw the graph of the equation 4x + 3 y + 6 = 0. From the graph, find:
(i) y1,thevalue ofy, whenx=6.

(ii) y;,the value of y, when x = —6.

I Y
SOluthI‘l. H gf Hit it :‘é:z: st
4x+3y+6=0 e S
= 4x = —3y — 6 BIBiH AL S
—(3y +6) R R R R R
5> X=—"
4 Bk FEAEE
TR §38 15853 01} I8SRE ERARA 10T 1 SREEE ¥
Ify = 2,then IR RS (AT S A
—3x2+6 —-12 LT PR B4 1801 ERH1 16
X = ( 4 )= ) =-3 x?‘i:- TRBIETH B THS F3TE O R3] SI6T "PX
Ify = —2,then i i
R
_—[3X(—2)+6]_—[—6+6]_ SEEREEIERIERRARALNS TR AT
X= 4 - 4 - SR 88 18484 19888 15981 ('n
Ify=—6,then ST BEitieaiasntitbusataseansin N:
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3x(—6)+ 6] _ —(-18+6)

4 4
_ o1 12,
4 4
The table of 4x + 3y + 6 =0
X -3 0 3
y 2 -2 -6

Plotting the above points, we get the required graph.
From the graph,

(i) If x == 6,then value of y,i.e.,y; willbe = —10
(ii) If x = —6, then value of y,i.e.,y, will be = 6.

14. Draw the graphs of 2x —y — 1 = 0 and 2x + y = 9 on the same axis. Write down the co-ordinates of the

point of intersection of the two lines.

SOIUtion: $Sibu AR Os 1O 0E e :E E . ‘t:‘: pu s -; e e : £ _
2x—y—-1=0=2x=y+1 Sl ot bl
I\ ErE
+1 i i, :
:Xzy— R HEHHHBEHL g : =
2 B R L) :
Ify =1,then b S 5
1+1 2 B EE R 2 i i
X=T=§=1 S Ises ettt dRIaRtaRn 15 :::%'ﬂ“@t \'.\ :
X Ty e e T S T D T R N BT T TR T X
Ify= 3,then HHEEEEHIEEE TR () HHARG -
341 4 R B ‘;,;: ?"gv'
X= —_—— = saiss Baiaisass lfli X ‘E . 0 . i3
2 2 i 3:43
Ify = —1,then i i
__1+1_0 :;;2 b
T2 T BBl e
Tableof 2x =y + 1 v
X 1 2 0
Y 1 3 -1

Again2x+y =9

>y=9-2x
Ifx=1theny=9-2x1=9-2=7
Ifx=2,theny=9—-2%x2=9-4=5
Ifx=3,theny=9-2x3=9-6=3
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Table ofy = 9 — 2x

X 1 2 0
Y 1 3 -1

Plot the points given in above tables. We see that the graph of the lines nintersect each other at

5
the point (E 4).

15. Find, graphically, the vertices of the triangle whose sides have the equations 2y —x=8; 5y —x=14andy
— 2x = 1 respectively. Take 1 cm = 1 unit on both the axes.

Solution:

2y—x=18

3X=2y—8 S $ i PHE B el SREst HABRNIES
HHeER: t 3 33818003 00ngt ieeesraanaqnct’ Sastnananant Sie

Ify=1thenx=2%x1-8=2-8=-6 HHHH R $208 $2402 110~ soses pasos tiass asses pitadsnass saams doed s
> ype * 11T + 18 291 e e AT - Ty - + +
e e B A R e

Ify=3,thenx=2%Xx3—-8=6—-8= -2 ARSI SIS LR L R e o1 e
y S R e R
!

Ify =4,thenx=2x4—-8=8—-8=0 S e e SRR (3020 O Al
THOHEHE t it 70 81457 g 1 W 401 “*::?r’f’b
The table of x = 2y — 8 is S oy e A By
X 6 2 0 b gt R EH B [ R AL FR HRL L R H R 1
BiR(HEISHE (WL th )‘:L‘ AL T
N 1 i1t 1 808 1111 FERRE RIS 14801 EERRLHE
Y 1 3 4 i i R 32
Again, 5y —x = 14 T AR e
= x = 5y — 14 : T sl

The table of 5y — x = 14 is

po i i T ¥ 48 PERE S58B4 IS
X 9 4 1 e e e
Y 1 3 4 : : : ; ; :; ;:l i; 12384 28 333 R 1]
- 1 + ‘4
y—2x: 1 EEIESRRERIIRI : 31 81 EE0EE §3K<) 15883 FRASTLIRANRNEE BURS
rep e 9981 " 19 TR FRINTNNE, (WP PE SN TN R ES

>y=1+2x Y'
Ifx = 2,then

y=14+2%x2=5

If x = —2,then
y=1+2x(-2)=-3
Ifx=0,theny=14+0=1

The table of y = 1 + 2x s

X 2 -2 0
Y 5 -3 1

Head Office: 106-107-108 Lake Homes Shopping Complex, Chandivali IRB Road, Mumbai 400076 T.: 022 4120 3067 | E.: info@speedIlabs.in



MATHEMATICS » SpeedLabs

An Innovative Learning Methodology by lITians.

Plotting the points given in the above tables, we get the required graph. From the graph the vertices of the
triangle are A (—4, 2), B (2,5) and C (1, 3).
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