Simple
Equations

4.1 A Minp-Reabping GAME!

Theteacher has said that she would be starting anew chapter in f\ // /// S \\\‘7 \
mathematicsand it isgoing to be simpleequations. Appu, Sarita —“ a1l
and Ameenahave revised what they learnt in algebrachapter in 7%/ J %W %r/ G
ClassVI.Haveyou? Appu, Saritaand Ameenaareexcited because  — N
they have constructed agamewhich they call mind reader and they ) @7 W
want to present it to thewholeclass.

Theteacher gppreciaesther enthusasmandinvitesthemto present their game. Ameena
begins, sheasks Sarato think of anumber, multiply it by 4 and add 5 to the product. Then,
sheasksSaratotd| theresult. Shesaysitis65. Ameenainstantly declaresthat the number
Sarahad thought of is 15. Saranods. Thewhole classincluding Saraissurprised.

ItisAppu’sturn now. HeasksBauto think of anumber, multiply it by 10 and subtract
20 from the product. He then asks Balu what his result is? Balu saysit is 50. Appu
immediately tellsthe number thought by Balu. Itis7, Bau confirmsit.

Everybody wants to know how the ‘mind reader’ presented by Appu, Saritaand

Ameenaworks. Can you see how it works? After studying this chapter and chapter 12,
you will very well know how the gameworks.

4.2 SETTING UP OF AN EQUATION

L et ustake Ameena sexample. Ameenaasks Sarato think of anumber. Ameenadoesnot
know the number. For her, it could beanything 1, 2, 3, ..., 11, ..., 100, . ... Letus
denotethisunknown number by aletter, say X. Youmay usey or t or someother |etter in
placeof x. It doesnot matter which letter we useto denote the unknown number Sarahas
thought of. When Saramultipliesthe number by 4, she gets4x. Shethen adds5to the
product, which gives4x + 5. The value of (4x + 5) depends on the value of x. Thus
if x=1,4x+5=4x1+5=9. Thismeansthat if Sarahad 1in her mind, her result would
havebeen 9. Similarly, if shethought of 5, thenfor x =5,4x+5=4x5+5=25; Thus
if Sarahad chosen 5, theresult would have been 25.
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To find the number thought by Saralet uswork backward from her answer 65. We
haveto find x such that

4x +5=65 (4.2
Solutionto theequation will give usthe number which Saraheldin her mind.

Letussmilarly look at Appu’sexample. Let uscall thenumber Balu choseasy. Appu
asksBalu to multiply the number by 10 and subtract 20 from the product. That is, fromyy,
Balufirst gets 10y and from there (10y —20). Theresult isknown to be 50.

Therefore, 10y — 20 = 50 (4.2
The solution of thisequationwill give usthe number Balu had thought of .

4.3 REVIEW OF WHAT WE KNOW

Note, (4.1) and (4.2) areequations. Let usrecal| what welearnt about equationsin Class
V1. An equation is a condition on a variable. In equation (4.1), the variable is x; in
equation (4.2), thevariableisy.

Theword variable means something that can vary, i.e. change. A variabletakeson
different numerical values; its value is not fixed. Variables are denoted usually by
letters of the alphabet, such as x, y, z, |, m, n, p etc. From variables, we form
expressons. Theexpressionsareformed by performing operationslikeaddition, subtraction,
multiplication and division on the variables. From x, weformed the expression (4x + 5).
For this, first wemultiplied x by 4 and then added 5 to the product. Similarly, fromy, we
formed the expression (10y — 20). For this, we multiplied y by 10 and then subtracted 20
fromthe product. All these are examples of expressions.

Thevalueof an expression thusformed dependsupon the chosen value of thevariable.
Aswehavedready seen, when x=1, 4x+5=9; when x =5, 4x+ 5= 25. Similarly,
when X =15, 4x+5=4%x15+5=065;
when Xx=0, 4x+5=4x0+5=5; and so on.

Equation (4.1) isacondition onthevariablex. It statesthat the value of the expression
(4x+5) is65. The condition is satisfied when x = 15. It isthe solution to the equation
4x +5=65. When x =5, 4x + 5 = 25 and not 65. Thus x = 5 is not a solution to the
equation. Similarly, x = 0isnot asolution to the equation. No other value of x other than
15 satisfiesthe condition 4x + 5= 65.

Thevalue of the expression (10y — 20) depends on the value of y. Verify thisby

TrY THESE

giving fivedifferent valuestoy and finding for each y the value of (10 y—20). From
thedifferent values of (10y —20) you obtain, do you see asolution to 10y —20 =507
If thereisno solution, try giving more valuesto y and find whether the condition
10y — 20 =50 is met.
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4.4 WHAT EQUATION 1s?

Inanequationthereisalwaysan equality sign. Theequality sign showsthat the value of
the expression to the left of the sign (the left hand side or L.H.S.) is equal to
the value of the expression to the right of the sign (theright hand sideor R.H.S.). In
Equation (4.1), theL.H.S.is(4x+ 5) andtheR.H.S. is65. Inequation (4.2), theL.H.S.
is(10y—20) and the R.H.S. is50.

If thereissomesign other than the equdity sign betweentheL .H.S. andtheR.H.S,,
itisnot an equation. Thus, 4x+ 5> 65isnot an equation.

It saysthat, the value of (4x + 5) isgreater than 65.

Similarly, 4x+5<65isnot an equation. It saysthat thevalueof (4x +5) issmaller
than 65.

Inequations, weoftenfind that theR.H.S. isjust anumber. In Equation (4.1), itis65
andin Equation (4.2), itis50. But thisneed not be always so. TheR.H.S. of an equation
may be an expression containing the variable. For example, theequation

4Xx+5=6x—-25
hasthe expression (4x + 5) on theleft and (6x —25) on theright of the equality sign.

In short, an equation is a condition on a variable. The condition is that two
expressions should have equal value. Note that at least one of the two expressions
must contain the variable.

We also noteasimpleand useful property of equations. Theequation4x+5=65is
the same as 65 = 4x + 5. Similarly, the equation 6x — 25 = 4x +5 is the same as
4x + 5 = 6x — 25. An equation remains the same, when the expression on the left
and ontheright areinterchanged. Thisproperty isoften useful in solving equations.

ExamprLE 1 Writethefollowing statementsintheform of equations:
() Thesum of threetimesxand 11is32.
(i) If yousubtract 5from 6 timesanumber, you get 7.
(i) Onefourth of mis3morethan7.
(iv) Onethird of anumber plus5is8.

SoLuTtiON
(i) Threetimesxis3x.
Sum of 3xand 11is3x + 11. Thesumis 32.
Theequationis3x+ 11 = 32.
(i) Letussay thenumberisz zmultipliedby 6is6z
Subtracting 5from 6z, onegets6z—5. Theresultis?.
Theequationis6z—5=7
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£

o Thenmberxissma
RY 1HESE or  Thenumber xis5morethan 9.

i) Onefourthof mis% .
Itisgreater than 7 by 3. Thismeansthedifference(% 7)is3.
. .m
Theequationis 2 07 =3. ﬂ(\ )
(iv) Takethenumber toben. Onethirdof nis Z ( ¥
3 é/\

The number plus5 isg +5.1tis8.

Theequation isg +5=8.

ExampLE 2 Convertthefollowing equationsin statement form:

i) x-5=9 (i) 5p=20 i) 3n+7=1 (V) %—2:6

SoLutioNn (i) Takingaway 5fromxgives9.
(i) Fivetimesanumber pis20.
(i) Add7tothreetimesntoget 1.
(iv) You get 6, whenyou subtract 2 from onefifth of anumber m.

What isimportant to noteisthat for agiven equation, not just one, but many statements
formscan begiven. For example, for Equation (i) above, you can say:

Writeat least oneotherformfor  or ~ Thenumber xisgreater by 5than 9.
eachEquation (ii), (i) and(iv). or  Thedifference between x and 5is9, and so on.

ExamvpLE 3 Consderthefollowingsituation:

Raju'sfather’'sageis5 yearsmorethan threetimesRaju'sage. Rgu'sfather is44 years
old. Set up an equationtofind Raju’sage.

SorutioNn  Wedo not know Raju’s age. Let ustakeit to bey years. Threetimes
Raju'sageis3y years. Rgju'sfather’sageis5 yearsmorethan 3y; that
is, Rgju'sfather is(3y + 5) yearsold. It isalso given that Rgju’ sfather
is44 yearsold.

Therefore, y+5=44 (4.3

Thisisanequationiny. It will give Rgu’ sagewhen solved.

ExampLE 4 A shopkeeper sells mangoesin two types of boxes, one small and one
large. A large box containsas many as 8 small boxes plus4 |oose man-

goes. Set up an equation which givesthe number of mangoesin each small
box. The number of mangoesin alargebox isgiven to be 100.

Sorution  Letasmal box contain mmangoes. A large box contains4 morethan 8
timesm, that is, 8m + 4 mangoes. But thisisgivento be 100. Thus

8m+ 4 =100 (4.4)
You can get the number of mangoesinasmall box by solving thisequation.
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ExERcISE 4.1

1. Completethelast column of thetable.

S. | Equation Value Say, whether the equation
No. is satisfied. (Yes/ No)
@ | x+3=0 X=3
@i | x+3=0 x=0
@) | x+3=0 x=-3
(iv) | x=7=1 X=7
V) | x-7=1 X=8
(i) | 5x =25 x=0
(vii) | 5x =25 x=5
(viii) | 5x =25 Xx=-5
m —_ —_
(iX) 3 =2 m=—
m
) 3 2 m=0
. m
(x) 3" 2 m=6

2. Check whether theva ue giveninthebracketsisasol utionto the given equation or
not:
@ n+5=19(n=1) (b) N+5=19(n=-2) (c) n+5=19(n=2)
(d) 4p-3=13(p=1) (9 4p-3=13(p=-4) () 4p-3=13(p=0)
3. Solvethefollowing equationsby trial and error method:
() 5p+2=17 (i) 3m—-14=4
4. Writeequationsfor thefollowing statements:
(i) Thesumof numbersxand4is9. (i) Thedifferencebetweenyand?2is8.
(i) Tentimesais70. (iv) Thenumber bdivided by 5gives6.
(v) Threefourthof tis15. (vi) Seventimesmplus7 getsyou 77.
(vii) Onefourth of anumber minus4 gives4.
(viii) If youtakeaway 6 from 6timesy, you get 60.
(iX) 1f youadd 3toonethird of z you get 30.
5. Writethefollowing equationsin statement forms:

i) p+4=15 (i) m—7=3 (i) 2m=7 iv) %:3
V) 3?’”:6 (Vi) 3p+4=25 (i) 4p—2=18  (viil §+2:8
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6. Setupanequationinthefollowing cases:
(i) Irfansaysthat he has 7 marblesmorethan fivetimesthe marblesParmit has.
Irfan has 37 marbles. (Takemto be the number of Parmit’smarbles.)
(i) Laxmi’sfatheris49yearsold. Heis4 yearsolder thanthreetimesLaxmi’sage.
(TakeLaxmi’'sagetobeyyears.)

(i) Theteacher tellsthe classthat the highest marks obtained by astudent in her
classistwicethelowest marksplus7. The highest scoreis87. (Takethelowest
scoreto bel.)

(iv) Inanisoscelestriangle, thevertex angleistwiceeither baseangle. (Let thebase
angle be b in degrees. Remember that the sum of angles of atriangleis 180
degrees).

4.4.1 Solving an Equation
Consder 8-3=4+1 (4.5)
Sincethereisan equality sign between thetwo sides, so, at present wecall it anumerical
equation. Youwill study about itsformal terminology inthelater classes.

Theequation (4.5) istrue. Let uscall it balanced, since both sides of the equation are
equal. (Eachisequal to5).
® L etusnow add 2 to both sides; asaresult

LHS. =8-3+2=5+2=7, RHS =4+1+2=5+2=7.
Again we have an equation that is balanced. We say that the balanceisretained or
undisturbed.

Thusif we add the same number to both sides of a balance equation, the balance
is undisturbed.

L et usnow subtract 2 from both the sides; asaresult,
LHS. =8 -3-2=5-2=3, RHS. =4+1-2=5-2=3.
Again, weget abalanced equation.

Thus if we subtract the same number from both sides of a balance equation, the
balance is undisturbed.

Similarly, if we multiply or divide both sides of the equation by the same number,
the balance is undisturbed.

For examplelet us multiply both the sides of the equation by 3, weget
LHS =3%x(8-3)=3x5=15 RH.S =3x(4+1)=3x5=15
Thebalanceisundisturbed.
L et usnow divide both sides of the equation by 2.

5

LHS:(8—3)—2:5—2: 5

5
RH.S.=(4+1])+2=5+2=7 =LHS
Again, thebalanceisundisturbed.
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If wetake any other numerical equation, we shall find the same conclusions,

Suppose, we do not observe these rules. Specificially, suppose we add different
numbers, to thetwo sides of abalanced equation. We shadl findinthiscasethat theba ance
isdisturbed. For example, let ustake again Equation (4.5),

8-3=4+1
add2totheL.H.S. and 3totheR.H.S. Thenew L.H.S.is8-3+2=5+2=7andthe
new RH.S.is4+ 1+ 3=5+ 3=8. Thebalanceisdisturbed, becausethe new L.H.S.
and R.H.S. arenot equal.

Thusif wefail to do the same mathematical operation on both sides of a balanced
equation, the balance is disturbed.

These conclusions are also valid for equations with variables as, in each
equation variablerepresentsanumber only.

Oftenan equationissaidto belikeawe ghing balance. Doing amathematical operation
on an equationislikeadding weightsto or removing weightsfrom the pansof aweighing
balance.

A
A balanced equation islike aweighing balance with equal
weightson bothitspans, in which casethearm of thebalanceis
exactly horizontal. If we add the same weightsto both the pans,
thearmremainshorizontd. Smilarly, if weremovethesameweights
) )

from both the pans, thearm remains horizontal . On the other hand
if weadd different weightsto the pansor removedifferentweights | L.H.S. R.H.S.
fromthem, the balanceistilted; that is, thearm of thebalance | A balanced equation is like a
doesnot remain horizontal. weighing balance with equal weights
in the two pans.

Weusethisprinciplefor solving an equation. Here, ofcourse,
the balance isimaginary and numbers can be used as weights that can be physically
balanced against each other. Thisisthereal purposein presenting the principle. Let us
take someexamples.

® Consider theequation: x+3=8 (4.6)
Weshall subtract 3 from both sides of thisequation.
ThenewL.HSis x+3-3=x ad thenewRH.Sis8-3=5

Why should we subtract
A 3, and not some other
number? Try adding 3.
Will it help? Why not?

It is because subtract-

“ ing 3 reduces the L.H.S.

to x.

Sincethisdoesnot disturb the balance, wehave
New L.H.S. = New R.H.S. or x=5
whichisexactly what wewant, the solution of the equation (4.6).
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To confirm whether we areright, weshall put x=5intheoriginal equation. Weget
L.H.S.=x+3=5+3=8,whichisequal tothe R.H.S. asrequired.

By doing theright mathematical operation (i.e., subtracting 3) on both thesidesof the
equation, wearrived at the solution of the equation.

® | etuslook at another equation x—3=10 4.7)

What should we do here? We should add 3 to both the sides, By doing so, we shall
retain thebalanceand also theL.H.S. will reducetojust x.

New LHS =x-3+3=x, NewRH.S =10+3=13

A Therefore, x =13, whichistherequired solution.
By puttingx = 13intheorigina equation (4.7) weconfirm that
thesolutioniscorrect:
L.H.S. of original equation=x—3=13-3=10

Thisisequal totheR.H.S. asrequired.
® Similarly, let uslook at theequations

By = 35 (4.8)
7
m
: 5= 5 (4.9)
{ Inthefirst case, weshal divideboth thesidesby 5. Thiswill giveusjustyonL.H.S.
Sy S5xy 35 5x7
= == - == 7
New L.H.S. 5 5 y ) New R.H.S. 5 5
Therefore, y=7
Thisistherequired solution. We can substitutey = 7in Eq. (4.8) and check that it is
stisfied.
Inthe second case, we shall multiply both sidesby 2. Thiswill give usjust monthe
L.HS

Thenew L.H.S. = %X2 =m. Thenew RH.S.=5x%x 2=10.

Hence, m=10(Itistherequired solution. You can check whether thesolutioniscorrect).

One can seethat in the above exampl es, the operati on we need to perform depends
on the equation. Our attempt should be to get the variable in the equation separated.
Sometimes, for doing sowemay haveto carry out morethan one mathematical operation.
L et ussolvesomemoreequationswiththisin mind.

ExavprLE 5 Solve (8) 3n+7=25 (4.10)
(b) 2p—1=23 (4.12)
SoLuTtiON

(@ Wego stepwiseto separatethevariablenonthel .H.S. of theequation. TheL.H.S.
is3n+ 7. Weshall first subtract 7 from it so that we get 3n. From this, in the next
step we shall divide by 3 to get n. Remember we must do the same operation on
both sides of the equation. Therefore, subtracting 7 from both sides,

3N+7-7=25-7 (Step 1)
or 3n=18
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Now divideboth sideshy 3,
n_18 S0
or n = 6, whichisthesolution.
(b) What should wedo here?First we shall add 1 to both the sides:
2p—1+1=23+1 (Step 1)
or 2p=24
. . 2p _24
Now divide both sidesby 2, we get ST (Step 2)
or p = 12, whichisthesolution.

Onegood practiceyou should develop isto check the solution you have obtained.
Although we have not donethisfor (a) above, let usdoit for thisexample.

Let usput the solution p = 12 back into the equation.
LHS =2p-1=2x12-1=24-1
=23=RH.S
The solutionisthuschecked for itscorrectness.
Why do you not check the solution of (a) also?

We are now in aposition to go back to the mind-reading game presented by Appu,
Sarita, and Ameenaand understand how they got their answers. For thispurpose, let us
look at the equations (4.1) and (4.2) which correspond respectively to Ameena'sand
Appu’ sexamples.

® First consider theequation 4x + 5= 65. (4.1)
Subtract 5 from both sides, 4x+5—-5=65-5.
e 4x = 60
Divide both sidesby 4; thiswill separate x. We get % = 67?
or x = 15, whichisthesolution. (Check, if itiscorrect.)
® Now consider,10y —20= 50 (4.2)
Adding 20 to both sides, we get 10y—20+20=50+ 20 or 10y =70
Divideboth sidesby 10, we get 10y = 0
10 10
or y = 7, whichisthesolution. (Check if itiscorrect.)

Youwill redisethat exactly theseweretheanswversgiven by Appu, Saritaand Ameena.
They had learnt to set-up equationsand solvethem. That iswhy they could construct their
mind reader gameand impressthewholeclass. Weshall comeback tothisin Section4.7.
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EXERCISE 4.2

1. Givefirstthestep youwill useto separatethe variable and then solve the equation:
@x-1=0 (b) x+1=0 () x-1=5 (d x+6=2

@y-4=-7 () y-4=4 @ y+4=4 M) y+4 =-4
2. Givefirstthestepyou wil Ibuseto Separate the variable and then solve the equation:
(@ 31 =42 () =6 © §=4 (d) 4x=25
=36 Z.2 el h) 20t =10
(&) 8y = ® 37 © =13 () 20t =-

3. Givethestepsyouwill useto separatethe variable and then solvethe equation:

20 3
@3n-2=46 (b) 5m+7=17 (0 Tp:40 ©) %:6

4. Solvethefollowingequations.

@10p=100  (b) 10p+10=100 (c) §=5 ©) %:5
3p

G T=6 (f) 3s=-9 (@ 3s+12=0 (h) 3s=0

i) 2q=6 () 29-6=0 (k) 2q+6=0 () 2q+6=12

4.5 More EQuATIONS

L et us practise solving some more equations. While solving these equations, we shall [earn
about transposing anumber, i.e., moving it from onesideto the other. We can transpose a
number instead of adding or subtracting it from both sides of the equation.

ExamvpLE 6 Sove 12p-5 =25 (4.12)
SOLUTION _Note adding 5to bo_th si(_j&e
i ] ) isthe same aschanging side
® Adding5 on both sidesof the equation, of (=5).
12p-5+5=25+5 or 12p=30 12p-5=25
12p=25+5
® Dividingbothsidesby 12, Changing side is called
12p 30 5 transposing. While trans-
T 12 o Py _posi_ng a number, we change
itssign.

5
Check Puttingp= 5 intheL.H.S. of equation 4.12,

LHS = 12><§Ds —6x5-5
=30-5=25=R.H.S.
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Aswe have seen, while solving equations one commonly used operationisadding or
subtracting the same number on both sides of the equation. Transposing a number (i.e.
changing the side of the number) is the same as adding or subtracting the number
fromboth sides. Indoing so, the sign of the number hasto be changed. What appliesto
numbers al so appliesto expressions. L et ustake two more examplesof transposing.

Addingor Subtracting Transposing
on both sides
() 3p—10=5 () 3p—10=5
Add 10to both sides Transpose (—10) fromL.H.S.toR.H.S.
3p—10+10=5+10 (Ontransposing — 10 becomes + 10).
or 3p=15 3p=5+10 or 3p=15
(i) bx+12=27 (i) 5x+12=27
Subtract 12 from both sides Transposing + 12
(Ontransposing + 12 becomes—12)
5x+12-12=27-12 5x=27-12
or 5x=15 or 5x=15

We shall now solvetwo more equations. Asyou can seethey involve brackets, which
haveto be solved before proceeding.
ExavrLE 7 Solve
@ 4(m+3) =18 (b) —2(x+3)=5
SoLuTION
@ 4(m+3) =18
Let usdivideboththesidesby 4. Thiswill removethebracketsintheL.H.S. Weget,

18 9
m+3=— m+3=—
g 7 2

9 .
or m=- 13 (transposing 3toR.H.S.)

3 9 9 6 3
or m=—_ (requiredsolution ——3=——-—=—
> (requi i )(as2 573 2)

Check L.H.S.= 4B+3}=4x%+4><3=2><3+4x3 [put m=

=6+12=18=RH.S
(b 2(x+3)=5
Wedivide both sidesby (- 2), so asto removethebracketsintheL.H.S. We get,

5 5 .
x+3= DE or X= DE 13 (transposing 3toR.H.S))

e x= o X=-— (required solution)
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11 11 6 -11+6
HS = 2| 0—=+3|=12| U—+—|=(2
Check L.H.S. ( 7 ) ( ) 2) ( 7 )

:_z(mgj =%=5 =R.H.S. asrequired.

4.6 From SoLutioN To EQUATION

Atul alwaysthinksdifferently. He looks at successive steps that one takesto solve an
equation. Hewonderswhy not follow the reverse path:

Equation ———» Solution  (normal path)

Solution ——— Equation  (reversepath)

Hefollowsthe path given bel ow:

Startwith l X=5

Start with the same step  Multiply both sidesby 4, 4x =20 Divideboth sdesby 4.
x=5andmaketwodifferent  Subtract 3 from both sides, l, 4x-3=17 T Add 3to both sides.

equations. ASKtwo of your Thishasresulted in an equation. If wefollow thereverse path with each

classmates to solve the

step, asshown on theright, we get the sol ution of the equation.

equations. Check whether _ _ _ _
they get the solution x=5. Hetd fedlsinterested. Shestartswith the samefirst step and buil dsup another

equation.
X=5
Multiply both sdesby 3 3x =15
Add 4 to both sides 3x+4=19

Start withy =4 and make two different equations. Ask three of your friendsto do the
same. Aretheir equationsdifferent fromyours?

Is it not nice that not only can you solve an equation, but you can make
equations? Further, did you notice that given an equation, you get one solution;
but given a solution, you can make many equations?

Now, Sarawantsthe classto know what sheisthinking. Shesays, “| shall takeHetd’s
equation and put it into astatement form and that makesa puzzle. For example,

Think of anumber; multiply it by 3and add 4 to the product. Tell methe sum you get.

If thesumis 19, theequation Heta got will giveusthe solutiontothepuzzle. Infact, we
know itis5, because Hetd started withit.”

Sheturnsto Appu, Ameenaand Saritato check whether they made

Try to make two numbe" ther pUZZ|ethISW<':Iy All thr%w, “Yedl”
puzzles onewiththesolution  We now know how to create number puzzles and many other similar
11 and another with 100 problems.
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EXERCISE 4.3

1. Solvethefollowingequations.

537
@2+3=" (B 5t+28=10 (O +3=2 () ,+7=5

2 2
G) %x=[[l0 () §x=24—5 ) 7m+%=13 (h) 6z+10=-2
3l 2 26
0 >=3 @) 5 =3
2. Solvethefollowing equations.
(@ 2(x+4)=12 (b) 3(n—5)=21 (c) 3(n-5=-21
(d 3-22-y)=7 (& -42-x=9 M 42-x=9

@ 4+5(p-1)=34 () 34-5(p-1)=4
3. Solvethefollowing equations.
@ 4=5(p-2) (b) —4=35(p-2) (© -16=-5(2-p)
(d) 10=4+3(t+2) (€ 286=4+3(t+5) (f) 0=16+ 4(m-6)
. (8) Construct 3 equationsstartingwithx =2
(b) Construct 3 equationsstartingwithx =—2

IN

4.7 AprPLICATIONS OF SIMPLE EgQuATiONs TO PRACTICAL
SiTuATIONS

We havedready seen examplesinwhich we havetaken statementsin everyday language
and converted theminto s mpleequations. Wed so havelearnt how to solvesmpleeguations.
Thusweareready to solve puzzles/problemsfrom practical situations. Themethod isfirst
to form equations corresponding to such situations and then to solve those equationsto
give the solution to the puzzles/problems. We begin with what we have already seen
(Examplel (i) and (iii), Section 4.2)

ExaMmpPLE 8 Thesum of threetimesanumber and 11 is32. Find the number.

SoLuTION

® |f theunknown number istakento bex, then threetimesthe number is3x and thesum
of 3xand 11is32. Thatis, 3x+11=32

This equation was obtained

® Tosolvethi ion r 11toR.H.S, soth - :
o solvethiseguation, wetranspose 11to R H.S., sothat earlierin Section 4.2, Example 1.

3Xx=32-11 or 3x=21

Now, divideboth sidesby 3
o X=—=7
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Therequired number is7. (Wemay check it by taking 3times7 and adding 11 toit. It
gives32asrequired.)

ExavpLE 9 Findanumber, such that onefourth of the number is3 morethan 7.
SoLuTION

® | et ustakethe unknown number to bey; onefourth of yis % .

Thisnumber (ﬂ iIsmorethan 7 by 3.

Hence we get the equation for y as % -7=3

® Tosolvethisequation, first transpose7to R.H.S. We get,

(i) When you multiply a pa ~3+7=10.

number by 6 and subtract 4 _ _ _

5 from the product, you We then multiply both sides of the equation by 4, to get

get 7. Can you tell what y _

thenumber i<? i 4=10x4 or y=40 (therequired number)
(i) What isthat number one Let uscheck theequation formed. Putting thevaueof yin theequation,

third of whichaddedto 5 40

gives8? LHS. =— -7=10-7=3=RH.S, asrequired.

4

ExavpLE 10 Rgu'sfather’'sageis5yearsmorethanthreetimesRaju’'sage. Find
Rau'sage, if hisfather is44 yearsold.

SoLuTtiON

® |f Rgu'sageistakentobeyyears, hisfather'sageis3y + 5andthisisgiventobe44.
Hence, the equation that givesRaju'sageis y+5=44

® Tosolveit, wefirst transpose5, to get y=44-5=39
Dividing both sidesby 3, we get y=13
Thatis, Rgu'sageis13years. (You may check theanswer.)

TrY THESE

EN
1 .
- '

Therearetwo typesof boxes containing mangoes. Each box of thelarger type contains
4 more mangoesthan the number of mangoes contained in 8 boxesof thesmaller type.
Each larger box contains 100 mangoes. Find the number of mangoes contained inthe
smaller box?
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ExXERCISE 4.4

1. Setupequationsand solvethem tofind the unknown numbersinthefollowing cases.

@
()
©
©)
©

®

@

Add 4 to eight timesanumber; you get 60.

Onefifth of anumber minus4 gives 3.

If | takethreefourths of anumber and count up 3 more, | get 21.
When | subtracted 11 from twice anumber, theresult was 15.

Munnasubtracts thrice the number of notebooks he hasfrom 50, hefindsthe
result to be 8.

Ibenhal thinks of anumber. If sheadds19toit and dividesthesumby 5, she
will get 8.

5
Anwar thinks of anumber. If he takes away 7 from 5 of the number, the
11

resultis —.
asutls2

2. Solvethefollowing:

@

(b)

©
()

Theteacher tellsthe classthat the highest marks obtained by astudent in her
classistwicethe lowest marks plus 7. The highest scoreis 87. What isthe
lowest score?

In anisoscelestriangle, the base angles are equal. The vertex angleis 40°.
What arethe base anglesof thetriangle? (Remember, the sum of threeanglesof
atriangleis180°).

Smita smother is 34 yearsold. Two yearsfrom now mother’sagewill be4
times Smita' s present age. What is Smita’s present age?

Sachin scored twiceasmany runsas Rahul. Together, their runsfell two short
of adouble century. How many runsdid each one score?

3. Solvethefollowing:

0]

Irfan saysthat he has 7 marbles more than five times the marbles Parmit has.
Irfan has 37 marbles. How many marblesdoes Parmit have?
Laxmi'sfatheris49yearsold. Heis4 yearsolder than threetimesLaxmi'sage.
WhatisLaxmi'sage?

Maya, Madhuraand Mohsinaarefriendsstudying inthe sameclass. Inaclass
test in geography, Mayagot 16 out of 25. Madhuragot 20. Their average score
was 19. How much did Mohsinascore?

People of Sundargram planted atotal of 102 treesin thevillage garden. Someof
the treeswerefruit trees. The number of non-fruit trees were two more than
threetimesthe number of fruit trees. What wasthe number of fruit treesplanted?
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. Solvethefollowingriddle:
| amanumber,

Tel my identity!
Take me seventimesover

And add afifty!
Toreachatriplecentury

Youdtill needforty!

WHAT HAVE WE DISCUSSED?

. Anequationisacondition on avariable such that two expressionsin thevariable
should haveequa value.

. Thevaueof thevariablefor which theequationissatisfied iscaled the solution of the
equation.

. Anequation remainsthe sameif theL.H.S. and theR.H.S. areinterchanged.
. Incase of the balanced equation, if we

() addthe samenumber to boththesides, or (ii) subtract the same number from
both thesides, or (iii) multiply both sidesby the samenumber, or (iv) divideboth
sides by the same number, the balance remainsundisturbed, i.e., the value of the
L.H.S. remainsequal tothevaueof theR.H.S.

. Theabove property givesasystematic method of solving an equation. Wecarry out
aseriesof identical mathemeatical operationson thetwo sdesof theequationin such
away that ononeof thesdesweget just thevariable. Thelast stepisthe solution of
theequation.

. Transposing meansmoving totheother side. Transposition of anumber hasthesame
effect asadding same number to (or subtracting the same number from) both sides of
the equation. When you transpose anumber from one side of the equation to the
other side, you changeitssign. For example, transposing +3fromtheL.H.S. tothe
R.H.S.inequation x+ 3=8givesx=8—-3(=5). Wecan carry out thetransposition
of an expression inthe sameway asthetransposition of anumber.

. We have learnt how to construct simple agebraic expressions corresponding to
practical Stuations.

. Wea solearnt how, using the technique of doing the same mathematical operation
(for exampleadding the same number) on both sides, we could build an equation
garting fromits solution. Further, weasolearnt that we could relateagiven equation
to someappropriate practical situation and build apractical word problem/puzzle
fromtheequation.



