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What is an equation?

A statement of equality of two algebraic expressions which involves one or
more literals (variables) is called an equation.

3 +x =7 is an equation.
[ I

The set of values of variables which makes the open sentence true is called the
solution set.

Note:

Every equation has two sides — L.H.S. (left-hand side) and R.H.S. (right-hand
side).

Literals involved in the equation are called variables. These are usually denoted
by letters of English alphabet.

An equation may contain any number of variables.
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Solve the given equations
(A)3(x+4)=21

(B) 2x/3 - 3x/5=8
(C)3x-9=5x-3

(D) 3(x-3) =4(2x + 1)

Sa CA) 32+3xl =2
BDAHR =2 |
A =X =9
=2 =

= 3

=2

B =2x¢_ 22 =3 M %5&5215
‘ C) 5 Le
RAKE _ X3S _—_4
XS SXD
loX—9%x = = X=&XIb

15 ;. B =1%0)

U 3x—92 = 5a—3

SH—HA T —349
—22a = 6
x_ = G/——-.Q = -2

12=3]
(W B -D=~4(2xt\)
Y — 9 = gu+H

32— %L = &L+t9
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(Q) (x-2)/(x-3)=(x-1)/(x+1)
A~ 21
——9-(,/—--3 o ad
(=D (AN = (™D (n=3)

s (x4~ = 2e-D— (AP
‘)CQ'-F?L"Q)L -2 = 2?' s —A+3
')(/Q' A —R = aF—Hn+3
=21 = 342

¢ =5
L= 5/3\\

() (5-7x)/(2 + 4x) = -8/7

5Tx =8
X+4n 7
?(5-—77(,') = —&(Xtha )
35-Foy = 16732
—9q 4+ = —6—35
S T =~ 5l
= Sl
[ 7~

=3

(i) (8x-5)/(7x + 1) =-4/5

Er-85 — 4
Ta+] S
5 (8n-5) = —H(Ta+l)
Lon—25 = —IQ%—H
LtoxtL = —HFIS
6% = 2l
=2

68
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(Q) 2(x-2)-5(x-5)=4(x-8) -2(x-2)
2n-L =521 25 =iy -3 -4
— 3= 20 —<Xg
—3— 2w =8 2|

—  s5xanz=—-H9
BEE
S.

(Q) 2/(3x - 1) + 3/(3x + 1) = 5/3x
_X = 3 5
, Fa— da+l 35(
(HS -

—

3N FAIA) = 4y Fo—3
Ba-D GGt D22 — -
= |5x—|
IN*—|
Now/ i =~

—

T >—| DT

I 5a—) = 5(>-D)
4oA*—3 45X -5
A3 =75

-

S

i




27 September 2021 07:58

R'Solve: 2x + S)/(x +4) = 1
Qx5
2+

2ATE =) (a+y)

= Q5 =2ty
Qu—A=H—bH
[> =]

= |

Solve: 5-2(x-1)=4(3 -x) - 2x.

D=+ = 19 -4yn -
(== \2-6m
— A+ = =T =5

Ve RS
R P E71/[
Solve: 2/(x +3) =3/(5 - x)

2L _ 3

L c—

A3 G-

L (F-x) = Bt 3)
= Jo—g=H+J
(0—9 = gatL
| = 15

Solve: 2(x - 2) - 5(x - 5) = 4(x - 8) - 2(x - 2)

Ao -g0 p35 = Un-32—2v Y
— 3N = I —-2F

—IN = —F —2|

— 5N = -4 g ,",‘YL'}L{@/S_
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QUES: (2x - 5)/(3x - 1) = (2x - 1)/(3x +2)

21-5 = x|
= 2

(R~6) (3ufta) = (Rz—)(en—D)
é7£2+%-*/57ﬂ —10 = )("-—.u-aﬁ"
—ll—1o = -51+]
—l1+s5y = [Flo =l

— . =
1= "l

Solve. each of the following equations and check your solution by substituting in the
equation.

(a)3x/2-10=1/2 (b) x/2-x/3=8

(c)6x-9-2(1-x)=x+9 (d) 0.25(4y -3)=0.5y -9

) 2-yW(y+7)=3/5 H Bx+2)/(2x-3)=-3/2

(g) (x-8)3=(x-3)5 (h) 3 -7x)/(15+2x)=0
(1) (0.4y - 3)/(1.5y +9)=-7/5 () 2/3x-1)+3/3x+ 1)=5/3x

(K) 2/(x - 3) + 1/(x - ) =5/(x - 1) - 2/(x - 2) (1) 15(x - y) - 3(x-9) + 5(x +6) =0
(m)y/2 - 1/2=y/3+1/4 (n) (0.5y - 9)/0.25 = 4y - 3

(0)[172 -y) - S(y +12))/(1 - Ty) =8
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(h) 2(x-2)-5(x-5)=4(x-8) - 2(x - 2)
2n-L =521 25 =iy -3 -4
— AN = 2L —XZ
—3— 2w =8 2|

— 5= —49

BEE
s”
2/(3x - 1) + 3/(3x + 1) = 5/3x
2= S = 5
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= |5x—|
I2—|
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R'Solve: 2x + S)/(x +4) = 1
Qx5
2+

2ATE =) (a+y)

= Q5 =2ty
Qu—A=H—bH
[> =]

= |

Solve: 5-2(x-1)=4(3 -x) - 2x.

D=+ = 19 -4yn -
(== \2-6m
— A+ = =T =5

Ve RS
R P E71/[
Solve: 2/(x +3) =3/(5 - x)

2L _ 3

L c—

A3 G-

L (F-x) = Bt 3)
= Jo—g=H+J
(0—9 = gatL
| = 15

Solve: 2(x - 2) - 5(x - 5) = 4(x - 8) - 2(x - 2)

Ao -g0 p35 = Un-32—2v Y
— 3N = I —-2F
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QUES: (2x - 5)/(3x - 1) = (2x - 1)/(3x + 2)

21-5 = x|
= 2

(R~6) (3ufta) = (Rz—)(en—D)
G~ —10 = G —g-snt|

—ll—lo = -5+

—l+st = 1Ho =0
—en =l
1=

(QUES) (3 - 7x)/(15 +2x) =0
(QUES) (0.4y - 3)/(1.5y +9) =-7/5
(QUES) 2/(3x - 1) + 3/(3x + 1) = 5/3x
(QUES) 2/(x - 3) + 1/(x - 1) = 5/(x - 1) - 2/(x - 2)
(QUES) 15(x - y) - 3(x - 9) + 5(x + 6) = 0
(QUES)y/2-1/2=y/3+ 1/4
(QUES) (0.5y - 9)/0.25 = 4y - 3

(QUES) [17(2 -y) - 5(y + 12)]/(1 - Ty) =8
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Q. A boat travels 20 km upstream in a river in the same period of time as it takes to
travel 30 km downstream. If the rate of the stream is 4 km/hr, find the speed of boat
in still water.

Ans  Let the Speed e-F boat 1N sHIl Wakex= A Khy
-Re,la—‘me, od)

) Porgnsiedam —> @’.'Y-L?)KM,M
Ciy Upstream —>  ((~20) km| W

PliStanee  YPskaun = Qo km

I\ Dovenewm = 3oKkem
Time = Dlstance
gpeed

R0 30

U T T
20(2+H) = 3o(a-4L)
KXOCEE0 = 3px— RO

R0+ = DoOA—0N

A0 = lox

S = Reovpy D XTRO

So Speed o) boat In still WoteY = Jokm|hr
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The length of the rectangle is 4 times its width. If the perimeter of the rectangle is 80
m, find the length and breadth of rectangle.

£ol®  LIFHv =2 m
Lefng:ﬁnz Loxy = Ot
- Ps LD
= 80 =2( m+Yn)
0 _ 5 . Ba Ao
= L= ho =LK m
S

oo lengihz 4x& = 33 mu
m‘&z; &m

The present ages of Andy and Mike are in the ratio 5 : 3. If Andy had been 7 years
older and Mike 7 years younger, the age of Andy would have been 3 times the age
of Mike. Find their present ages.

SN Let Presert oge of

And
| Mk

ﬁ/\vm
(5n++)= 3 @z:«}}
S5XEF = P
F4z= G—8%
L = 28
X = ngq ~3

s, P¥eeent °7f
aﬁm‘ =Xt =385
MIKE = 3%T =2 Peax:

5H o Yyond
S 24
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A. Three numbers are in the ratio 2 : 3 : 4 and their sum is 54. Find the number.
B. The sum of three consecutive even numbers is 54. Find the numbers. °

C. Divide 22 into two parts in such a way that 2/3 of one part is equal to 1/4 of the
other.

Soih 4+ let the ngmbeys 0. X, 3. Ux
Qx4 3A+4A > FS
D = ¢ o, x ~649 =¢

X —

9

S Nuumdbers cg+e Ke (&
&6 = (€

4% b =Y

So" B! e+ Hhe /ﬂ‘hs*' e no ke
2 O0they D Comzecudinve ervenm MRS Qs
o+, 2+4

Now , o+ afy +xty > 5%
PAAL =5 L D DU U4
o ?(,:_ng: = (&

" N umbe a~xe M:/%(.ZO
N c.  let the S R e >

Secovd PR3 RR-2)
< § ~ 2\ XN =3 (2
() =L (R D xR (22

D N2 ce—3 D SxtIoes DL

D=C) . N E 62
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Q. Length of rectangle is 4 m less than 3 times its breadth. If the perimeter of
rectangle is 32 m. Find its length and breadth

A 3
L) ocb

D P

Lext byoooldh, = 2,
2o length = 324
" PEimeter a;If 'Yecf&ﬂg'l-é = X(_Ltb)
32 = 2 2 +31—4)
i;_: = B = Ax4 =K

Je Aa = |6ty =20 2, A=—22 =g

=y
g, Bxeadtt, = Sm
be/nérmz BXE—¢ — (| m
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Two numbers are such that the ratio between them is 5 : 2. If each is increased
by 1 the ratio between the new numbers so formed is 7 : 3. Find the original
number.

SN et e mewber be S & 2
sat|l = F
S+ | )
3(suH1d= Flaat)
IS +& =Intt
(Sl = 73
=47
C, NI g€ BXY =0 and Ixy = &

A number consists of two digits whose sum is 5. If 9 is subtracted from the number
the digits are reversed. Find the number.

Soin! e+ e  Agpt at wnit< pre & %
S e led s plae ke (5
No - 7Qorme4 = Jo(5-) +1
— K50—lod+ = 50 —3% ——-@

No- fomoed on vererting the gt

lox HI5=x = Ie+5

(50-90 —(3xt5) =9

5o—9n-9t -5 =9

45— 5 = RBx

|8 = 36

LR Cheeye.

38 =3 =I
.‘.NO»]@rnneJ = 50—9X2
—50-Ig = 3&

——
S —
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Q. The sum of two consecutive multiples of 5 is 55. Find these multiples.
Solution:

Let the first multiple of 5 be x.

Then the other multiple of 5 will be x + 5 and their sum = 55

Therefore, x + x + 5 =155

=>2x+5=55 =2x=55-5
= 2x =150 = x=50/2
=>x=25

Therefore, the multiples of 5,1.e., x +5=25+5=30

Therefore, the two consecutive multiples of 5 whose sum is 55 are 25 and 30.

Q. If 3/5 t of a number is 4 more than 1/2 the number, then what is the number?

Solution:

Let the number be x, then 3/5 t of the number = 3x/5
Also, 1/2 of the number = x/2

According to the question,

3/5 ™ of the number is 4 more than 1/2 of the number.
= 3x/5-x/2=4

= (6x - 5x)/10=4

= x/10=4

=>x=40

The required number is 40.
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Q. The difference in the measures of two complementary angles is 12°. Find the
measure of the angles.

Solution:

Let the angle be x.
Complement of x =90 - x
Given their difference = 12°

Therefore, (90 - x) - x = 12°

=90-2x=12 = -2x=12-90
= -2x =-78 = 2x/2 =78/2
= x =39 Therefore, 90 - x =90 - 39 = 51

Therefore, the two complementary angles are 39° and 51°

The difference between the two numbers is 48. The ratio of the two numbers is
7:3. What are the two numbers?

Solution:

Let the common ratio be x.
Let the common ratio be x.
Their difference = 48

According to the question,

7x - 3x =48 = 4x =48

= x =48/4 =>x=12

Therefore, 7x =7 x 12 = 84
3x=3x12=36

Therefore, the two numbers are 84 and 36.
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Q. The cost of two tables and three chairs is Rs.705. If the table costs Rs.40 more than
the chair, find the cost of the table and the chair.

Solution:

The table cost Rs. 40 more than the chair.

Let us assume the cost of the chair to be x.

Then the cost of the table = Rs. 40 + x

The cost of 3 chairs = 3 x x = 3x and the cost of 2 tables 2(40 + x)
Total cost of 2 tables and 3 chairs = Rs.705

Therefore, 2(40 + x) + 3x = 705

80 + 2x + 3x =705

80 + 5x =705
5x =705 - 80
5x =625/5

x=125and 40 +x =40+ 125=165

Therefore, the cost of each chair is Rs.125 and that of each table is Rs.165.
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The difference between the two numbers is 48. The ratio of the two numbers is
7:3. What are the two numbers?

Solution:

Let the common ratio be x.
Let the common ratio be x.
Their difference = 48

According to the question,

7x - 3x =48 = 4x =48

= x =48/4 =>x=12

Therefore, 7x =7 x 12 = 84
3x=3x12=36

Therefore, the two numbers are 84 and 36.
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Follow the steps to solve the system of linear equations by using the
elimination method:

(1) Multiply the given equation by suitable constant so as to make the coefficients
of the variable to be eliminated equal.

(i1) Add the new equations obtained if the terms having the same coefficient are
opposite signs and subtract if they are of the same sign.

(i11) Solve the equation thus obtained.
(iv) Substitute the value found in any one the given equations.

(v) Solve it to get the value of the other variable.

Solve the system of equation 2x + y =-4 and 5x — 3y = 1 by the method of
elimination.

@mdo = -4 }Mwbb’t’lg @ 1L hys *

) «
38‘ \ barl
\0 +92 = =0
gt ==
7 n«é" 2.

f'd = :(-%% = =2

rbstrhde d:—-& W q“ 1
N —x =~y

A==y =l 280" set (CL-R)
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Steps to solve by Substitution Method

(1) Find the value of one variable in terms of the other from one of the given
equations.

(i1) Substitute the value of this variable in the other equation.
(ii1) Solve the equation and get the value of one of the variables.

(iv) Substitute the value of this variable in any of the equation to get the value of
other variable.

Solve the system of equation 2x + y = -4 and 5x — 3y = 1 by the method of
substitution.

B Ha&rex = |
= |—12=-—I|




27 September 2021 07:59

e bl wlion, mewod
A+ b |

= C [
Q:mﬁ-b:z\a/ = Co .
0 = \é— — = \
& b Q B <l ey < b
Qo ba, ¢ ba ¢ S, an. % bz
% e
X —_ . =

T (Qxbgy) —(@ b))
(orxeg)—Cozxed (XA ~(21x) N

Solve the system of equation 2x + y =-4 and 5x — 3y =1 by
the method of substitution.

=4
ah

¢ _
[ = = a < 5
-2 | l Y 5 =3
LS = % o %

X -~

—{ —R2 )

Z O] S _i =
YRR =2
31,;—']
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‘@'Solvc_%eg«{’w ﬁ/&m —Fv« 'X—Q"‘X

LeMm 2X9= §
' &) X,
Ml ng z:@) h;a S

LPH'%K =% 'ZS,apu
IcL — = |

192 = 3¢
»_=~— 38 -3 o =2

—

(9
Slkb%‘—\—f"\'uu\-'\ﬂCQ Velue o;( =8 n ex"™ (W

SW - = &

e s

£ Soluhon set = (R 3)
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v Solve th ‘ ) L b
T e e e g tion A 2 Y

3.9(_ +3 — \?) '_G\E’)
2

BN —Y = 4 —¢U)
Sor - Feweo 29"
S A= [3—2
e S \%—Sé __
X
Substrule 2= l-:g:gau n e (1

5(_29?_5) glg; 44
eIt -4y =4
2L
65—-\9‘5» = fx

65—8 ?453 N (9§ =5
oﬂ" = 6} \Jla.‘:s

e
Lup stitue $=3 G =)

=13-3%2 = =2,
2% - g
S 20N et = (R3D
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QD Solve the o &
?V;asg— N&%Pl"@ﬂw M@H«oa( [

Shd +3§ 9 -—{‘1)
2

EX—Y = 4 —¢U)
2L 4 c - e.)
2 3 1> A b cl
5] BV ag by <
.8 = . = —t —
bi | C\ o oy by
ba, ca_ Ca as_ Aa ba,
> . ~-_ % — ~ —I —
(drxey =( baxa) ((Gxamy—(ame) @ X0y~ a:,)
L ~ —I
2 13 V3 R 8 3
-2 4 b4 & S —2
rd - -
[ R—=(13x-2) 65— — -1 &
> 3 =1 45 x _ 9 =1
12F+2¢ 57 (2 3% Sr (9
YW = _L
%70 % F/ T
S
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1. A fraction is such that if numerator is multiply by 3 and the denominator is reduce
by 2 we get 3/5 but if the numerator is increased by 4 and the denominator is doubled
we get 5/14. Find the fraction.

2. The sum of the numerator and denominator of a fraction is 12. If the denominator
1s increased by 1, the fraction becomes 7/6. Find the fraction.

3. A number consists of two digits whose sum if 5. When the digits are reversed, the
number becomes greater by 9. Find the number.

4. If twice the age of son is added to age of father, the sum is 56. But if twice the age
of the father is added to the age of son, the sum is 82. Find the ages of father and son.

S Nureatr — ¢ g'R’aGHoo = =
Cenomiorhd — ¢

$2 15> ad— ﬂlsz—aam—/,—@

1 =5 =2 aty) =5
il 14 5 \=+5% =10y =4 —lop =—5¢—4P
| Sx-3y=—¢% o
(Lr~—10& =—56 A3
Q

| 50% -3 = —6o Sudotraact et Buwach
b &%:_5 x:;(eg’

JoEN = [0%
el = =(>=()
éu/b&h']'“;f? P SN (.ﬂ .Qé"(v
1€3<l — 8;—_6 =) (§16 :'—5# :)/B‘L-f.’;&_f

.‘.f\(aa-hm ::_?_l /
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4. If twice the age of son is added to age of father, the sum is 56. But if twice the age of
the father 1s added to the age of son, the sum is 82. Find the ages of father and son.

2l Lt—l-——f‘fmfang «% Son k€ — 2T $Box
1&%@«/&&—*\6»

Quty =656 —(D

oc—f-gzd =82 0

3. A number consists of two digits whose sum 1f 5. When the digits are reversed, the
number becomes greater by 9. Find the number.

Son: oy e A(."fff af  Lait PRce be ¢
~ i~ Tens ¥ B a'

Nmber,ﬁmy,d = 1?:;“—)@

d I“I‘SOV*CQW,

lhen d
g"w N berx rﬁ?&md = [ijtf’zr

Xty =5 —D
A —( 10 =
L\ng%)—l%,-éﬁpa 3—=> ox-oy =9 (5 9)
oAt Qn
Solve ! at4=>S o solu’ ,
o T
Jd 1 "a’-’l

"-]N‘M"‘be"’ Aremad = 23 |
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The sum of a two digit number and the number obtained by reversing the digit is 110.
The difference between the digits is 4. Find the number.

Sol™  Let+—the J)X‘* ot tens phee be
Fl}gplau_ be

2« Numbey f_@md \O +7C

N ADrroad by W»exswﬁ the ouam ey
(OO louty) = Uo

112 +\1 > o @C =W
wzw & i
A 2>1Y

= F LYTlox = et "1323 )

S ﬁ\leb@Y f@ﬂ*‘ﬂﬁe{ = A7

2. The sum of the numerator and denominator of a fraction is 12. If the denominator 1s
increased by 1, the fraction becomes 7/6. Find the fraction.

D" Nuwevohy = >
Denomingtus = \a’

Q(aC’hQ\A = _8.

)L‘f"a, = {?)

x =3 = = T ~o
Yl & o —y=F  ——

xty =l =5 Y =la-

Lx—Fl2)=F
ta—8Y 7y =F = 1Bz 71%?% 9\ L :]

1;’0 _)(/; %1/72) -’-) 1 —’i / a.:
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Ten years ago, mother was 12 times as old as her daughter and ten years hence she
will be twice as old as her daughter will be. Find the present ages.

SN L8t He Pretent

MOothe~ &faag% gﬁé
bw«»\gﬁ(‘ex : “z{f\d{m

lo ‘;F@Ys a.afo
Wlo—('hef{ —> x.—lo

Dowﬁﬁ'e\(—b a =IO
(AW = 121Y-1D)
LIPS (249D D 2 =y (204

She="Tag o] ——@
)0 ‘Xéﬁw Hence

Mothery — ® o

b%’l’é‘( Y £10
(oeh9) =3 (Y+o)

a+tlo = 2’3—{—);0
2= 2Yt0—0
'm 24 +Ho |
an & and®
1:z —||o = 2»31—@
R

S% (oo =IO

.= 2Ax|a Ho

Aﬁe "ﬁ Motev —‘:34‘535

\) I
1
Ne
—~
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A number consists of two digits whose sum if 5. When the digits are reversed, the
number becomes greater by 9. Find the number.

Sdh: Lej—d’f'\e 4,2,1 ad Uit S pli. ke 9(,’
nTen's PIML e 5/

s, N‘wmbf“o’ fw loat D
re " oY) &mx% —C®
wHy = 6
Coxtg) = Cioyiny = 2
oty —oy — > =9
9:&9\3 = 9 ¥ )
-y = | @)

Sdve 2q" (A and ® Sfmw-lwuola

%7@’5 ?YAJA
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A boat goes 6 km upstream and 57 km downstream in 5 hours. In 9 hours it can go 21
km upstream and 38 km downstream. Determine the speed of stream and that of boat in

still water. -

n-
S Lest +he Speed % Stveawn ¢ Pekmipy
0 v looat  be aPkm/hr
Relatve  speed Upktreonn =

"W p dovonShreaum = ar‘fl_

21 Ty = SPytxu

Tu-= 6/3_)(
G T X F
g +3& =4 @ X2

=S

399 _Yx . 3T
+“d

Gt >
2T C SE A |
g _ Y-x - ,
8323 _ 1+ = Y+=38w3 =19 —Q
YT (-
gubshitvh Yin=18 uy e @
2em L _©6 =g —n_6 - B3 =2
e I Y-
o Y—2X 3_% =3 €1
J+x=19
99 = > — o, sfoeed ghearn = Semfhy

T eped of bons =i
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HOMEWORK

1. A fraction is such that if numerator is multiply by 3 and the denominator is reduce
by 2 we get 3/5 but if the numerator is increased by 4 and the denominator is doubled
we get 5/14. Find the fraction.

2. The sum of the numerator and denominator of a fraction is 12. If the denominator is
increased by 1, the fraction becomes 7/6. Find the fraction.

3. A number consists of two digits whose sum if 5. When the digits are reversed, the
number becomes greater by 9. Find the number.

4. The sum of a two digit number and the number obtained by reversing the digit is
110. The difference between the digits is 4. Find the number.

5. Seven times a 2 — digit number is equal to 4 times the number obtained by reversing
the digits. The difference between the digits is 1. Find the number.

6. point A and B are 50 km part on a highway. A car starts from A and another car
start from B at the same time. If they travelled in the same direction, they meet in 5
hours but if they move towards each other they meet in 1 hour. Find their speeds.

7. A boat goes 6 km upstream and 57 km downstream in 5 hours. In 9 hours it can go
21 km upstream and 38 km downstream. Determine the speed of stream and that of
boat in still water.

8. The distance between two stations is 340 km. two trains starts simultaneously from
these stations on parallel tracks to cross each other. If the speed on one of them is
greater than the other by 5 km/hr and the distance between the two trains after 2 hours
of their start is 30 km, find the speed of each train.

9. The area of a rectangle gets reduced by 10 square units if its length is reduced by 4
units and breadth is increase by 2 units. If we increased the length by 3 units and
breadth by 4 units, the area is increased by 96 square units. Find the length and
breadth of the rectangle.
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10. Raga travel 150 km to his home partly by bus and partly by auto-rickshaw. He
takes 2 hours if travels 30 km by bus and rest by auto-rickshaw. He takes 5 minutes
longer if he travel 50 km by bus and the rest by auto-rickshaw. Find the speed of bus
and the auto-rickshaw.

Answers
1. 1/7 2.7/5 3.23 4.37
5.12 6. 30kmph, 20 kmph
7. Speed of boat 11 kmph, speed of steam 8 kmph
8. 80 kmph, 75 kmph 9.L=15,b=8
10. Speed of bus = 60 kmph, speed of auto-rickshaw 80 kmph



