Q.1) The numerator of a fraction is 4 less than the denominator. If the numerator is decreased
by 2 and denominator is increased by 1, then the denominator is eight times the numerator.
Find the fraction.

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%

The numerator of the fraction is 4 less the denominator. Thus, we have
XxX=y—-4
SX=y==4= x—y = —4

If the numerator is decreased by 2 and denominator is increased by 1, then the denominator is 8 times
the numerator. Thus, we have

y+1 = 8(x-2)
=y+1=8x—16=>y + 1 =8x—16 =8x-y=1+16= 8x—y =1+ 16 =8x=y=17= 8x—-y =17
So, we have two equations

X—y=-4

8x—y=17

Here x and y are unknowns. \We have to solve the above equations for x and y. Subtracting the
second equation from the first equation, we get

(x—y) = (Bx—y)=—4—17
21

=X-y=8xty=-21= x—y = 8&x ty=-2L " =5-7x=-21= -Ix=-21 =x=2117=x==

=217= 3 x=3

Substituting the value of x in the first equation, we have
3—-y=-4

=2y=3+4=>y=3+4 =y=7=y=7

Hence the fraction is 37%

Q.2) A fraction becomes 911 % if 2 is added to both numerator and the denominator. If 3 is
added to both the numerator and the denominator it becomes 56 %. Find the fraction



Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%

If 2 is added to both numerator and the denominator, the fraction becomes 911 % . Thus, we have

x+2y+2 = 911 y% = 2 =21M(x+2)=9(y+2)= 11(x +2)=9(y +2) =11x+22=9y+18

= 11x+22=9y+18 =11x-9y=18-22= 11x-9y = 18-22 =11x—9y+4=0
= 11x-9y+4=0

If 3 is added to both numerator and the denominator, the fraction becomes 56%

x+3y+3 =56 );Ti = % =6(x+3)=5(y+3)= 6(x +3) =5(y +3) =6x+18=5y+15

= 6x+18=5y+15 =6x-5y=15-18= 6x—5y = 15—-18 =6x-5y+3=0= 6x—-5y+3 =0
So, we have two equations

1Mx-9y+4 =0

6x—-5y+3=0

Here x and y are unknowns. We have to solve the above equations for x-and y.

By using cross-multiplication, we have

x = 1123604 = 191 e8) 6 (] 1

x—9*3—(—5)*4m = -y11x3-6+4 TT+3—6:4 111%(=5)—6x(-9) 11%(—5)—6%(-9)
) Y N N .

= x-27+20= 730 = -y33-24= 3304 1-55+54 5554

- X = _yg L =491
=>x7$_7 y99 11_1
Sx7=y9 1:7 5 1
x=7,y=9

The fraction is 79%

Q.3) A fraction becomes 13% if 1 is subtracted from both its numerator and denominator. If 1 is

added to both the numerator and denominator, it becomes 12 % Find the fraction.

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%



If 1 is subtracted from both numerator and the denominator, the fraction becomes 13% . Thus, we
have

—ax1 1
x=-1y-1=13 = 3

2=0= 3x-y-2=0

=3(x=1)=(y-1)= 3(x-1)=(y—1) =23x=3=y—-1= 3x-3 =y-1 =3x-y—

If 1 is added to both numerator and the denominator, the fraction becomes 12 % Thus, we have

x+tl

1 _ _ _
ST = 3 P20H)=(y+H1)S 2(x 1) = (y+ 1) S2x+2=y+1
=22x+2=y+1 =22x-y+1=0=>2x-y+1=0

x+1y+1=12

So, we have two equations

x-y-2=0

2x-y+1=0

Here x and y are unknowns. We have to solve the above equations for.x and y.

By using cross-multiplication, we have

I P T 1
3x1-2%(-2) a VA 1)3*(—1)—2*(—1)

X(=1)x1=(=1)%(-2) = —y3x1-2x(-2)

X
CD*1=(=D*(=2)

1
—3+2

==_ ==
Sx-1-2= = D -y3+4> o = 1342

X
—-1-2

2
=>x=y7=1 2 =2 =1 5x=8,y=T=x=3,y=1

The fraction is 37%

Q.4) If we add 1 to the numerator and subtract 1 from the denominator, a fraction becomes 1. It
also becomes 12% if we only add 1 to the denominator. What is the fraction?

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%
If 1 is added to the numerator and 1 is subtracted from the denominator, the fraction becomes 1. Thus,
we have

x+1 _ - _ _ _
= =1 =2x+1)=(y=-1)=>x+1)=(y-1) =2x+1-y+1=0=>x+1-y+1=0 =x—

y+2=0=> x-y+2=0

x+1y=1 =1



If 1 is added to the denominator, the fraction becomes 12 % Thus, we have
_ _ 1 _ _ _ _
xy+1=12 y%l =5 22x=(y+1)=>2x=(y+1) =22x-y-1=0= 2x-y-1=0

So, we have two equations

X—y+2=0

2x=-y-=1=0

Here x and y are unknowns. We have to solve the above equations for x and y.

By using cross-multiplication, we have

X - -y - 1
X(=1)*(=1)—(=1)*2 O DD = —y1x(—=1)-2%2 —l*(—l)—2*2 = 11%(=1)=2x%(-1) )2+ 1)

Yy _ . 1
B D

Sx142= 5y = D-y-1-4>
=x=y5=1=2 3 =1 =1 =x=3y=5=x=3,y=5

The fraction is 35%

5) The sum of the numerator and denominator of a fraction is 12. If the denominator is
increased by 3, the fraction becomes 12%. Find the fraction.

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%

The sum of the numerator and denominator of the fraction is 12. Thus, we have
Xx+y=12
=>x+y—12=0=x+y-12=0

If the denominator is increased by 3, the fraction becomes 12%. Thus, we have

— x — 1
Xy+3 12er3 =3

=2x=(y+3)= 2x = (y +3) =2x—y-3=0= 2x—y-3=0
So, we have two equations

x+y—12=0

2x—-y-3=0

Here x and y are unknowns. We have to solve the above equations for x and y.



By using cross-multiplication, we have

X = (=)D = —1)= _
X312 e = Y22 1112 .o
X = Y = qoqp L
>x-3-12= =7 = S -y-3+24= =7 1-1 2_1_2
X = o1 L = q-a L
Sx-15= == = -y21 - = -3
Sx15=y21=132 X = 2 = 1 =SX=183 y=213 x =2,y =4 =2x=5y=T=x=5y="7

The fraction is 57%

7) The sum of a numerator and denominator of a fraction is 18. If the denominator is increased
by 2, the fraction reduces to 13 % Find the fraction.

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%

The sum of the numerator and denominator of the fraction is 18. Thus, we have
x+y=18
=>Xx+y—18=0=x+y—18=10

If the denominator is increased by 2, the fraction becomes 13%. Thus, we have

y+2=13 0 = 1 23x=(y+2)= 3x = (y £2) =3x—y—2=0= 3x-y-2=0

So, we have two equations

x+y-18=0

3x—-y—-2=0

Here x and y are unknowns. We have to solve the above equations for x and y.

By using cross-multiplication, we have

I S
1%(—2)—3%—18

— 1
1x(—1)—3%(1)

X(1)*(=2)=(=1)*-18 = —y1%(-2)-3+-18 = 11%(=1)=3%(1)

X
(D*(=2)~(-1)*—18

Yy
—2+54

DXx2-18 —X— = D -y-2+54=

= q_q_q 1
—2-18 = 1-1-8

3

X = ey = q_g-L
=>x-20= >0 = y52 ) 14_4



— y _ 1 _ 52
SXx20=y52=14= 55 = & = 7 DXT204,y=54> X = 4,y—7

0 ) =>x=5,y=13=>x=5,y =13

The fraction is 5131—53

8) If 2 is added to the numerator of a fraction, it reduces to 12% and if 1 is subtracted from the
denominator, it reduces to 13 % Find the fraction.

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%

If 2 is added to the numerator of the fraction, it reduces to 12 % Thus we have

x+2

= 121
= 125

X+2y
22(X+2)=y=> 2(x+2) =y =22x+4=y=> 2x+4 =y =22X=y+4=0= 2%—y+4=0
If 1 is subtracted from the denominator, the fraction reduces to 13 % Thus, we have

1513 2 = 1 =23x=(y-1)= 3x = (y-1) =3x-y+1=0=28x-y+1=0
So, we have two equations

2x—-y+4=0

3x-y+1=0

Here x and y are unknowns. We have to solve the above equations for x and y.

By using cross-multiplication, we have

X(=1)%(1)=(=1)*4 CO-Cma y2x(1)- 3*42 372 = 12x(=1)-3%(-1) )31
— _y -
=2x-1+4> 1+4 ==-y2-12= 12 1-2+3 +_,
X — __4nq 3 — 1
=x3> 3 = ~y-10=5 = 117



=>x=3,y=10=>x=3,y =10

The fraction is 310 1—30

9) The sum of the numerator and denominator of a fraction is 4 more than twice the numerator.
If the numerator and denominator are increased by 3, they are in the ratio 2:3. Determine the
fraction.

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%

The sum of the numerator and denominator of the fraction is 4 more than twice the numerator. Thus,
we have

X+y=2x+4

=2X+4—x—y=0= 2x +4—x-y =0

=>X-y+4=0=x—y+4 =0
If the numerator and denominator are increased by 3, they are in‘the ratio 2:3. Thus we have

x+3y+3=23

3
=3x+9=2y+6 =3x-2y+3=0= 3x-2y+3=0

= x+3y+3 =23 );Ti =2 =3(x+3)=2(y+3)= 3(x+3)=2(y +3) =3x+9=2y+6

So, we have two equations

Xx—=y+4=0

3x—2y+3=0

Here x and y are unknowns. We have to solve the above equations for x and y.

By using cross-multiplication, we have

X = _ S3ed T = {14(=2)-3x(— !
XD@)~(24 rar e = VO g = 13O T
X == _y3- A g
= x-3+8= =58 - =-y3-12= =12 1-2+3 513
X = _y—g— = 1- !
@X5$g = y9_9 1 2+3_2+3

>x6=y9=1= 2 =2 = =2x=5y=9=x =5,y =9



The fraction is 59%

10) If the numerator of a fraction is multiplied by 2 and the denominator is reduced by 5 the
fraction becomes 65 %. And, if the denominator is doubled and the numerator is increased by

8, the fraction becomes 25 % Find the fraction.

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%

If the numerator is multiplied by 2 and denominator is reduced by 5, the fraction becomes 65 % Thus,
we have

= 2xy-5=65=> yzf"s =2 =10x=6(y-5)= 10x = 6(y—5) =10x-6y+30=0

= 10x—6y+30=0 =2(5x=3y+15)=0= 2(5x -3y +15)=0 =5x-3y+15=0
= 5x—3y+15=0

If the denominator is doubled and the numerator are increased by 8, the fraction becomes 25 % Thus
we have

Sxre2y=252 LE = 2 55(x+8)=4y= 5(x + 8) <4y =5x+40=4y= 5x +40 =dy =5x-

4y+40=0= 5x—4y +40=0

So, we have two equations

5x—-3y+15=0

5x—4y +40=0

Here x and y are unknowns. We have.to solve the above equations for x and y.

By using cross-multiplication, we have

_ e X - _ _ - = CN_EL 1
XA TGorcapts - O Gg s T OIS E S
_ X == - _Y -4 1
= x-120460 = —50 = = -y200-75=> 5o = 1720415 oo
X _ _ A
= x-60= 60 y125 5 1 5_5
X _ Yy _ 1
=x60= 25 = y125 55 = 153
X=605,y= =80 y=12 Sy=12 y=25=x=12,y =25
= ,y—1255X ?,y 3 =X= 1y_ =X .Y

The fraction is 1225 %



11) The sum of the numerator and denominator of a fraction is 3 less than twice the
denominator. If the numerator and denominator are decreased by 1, the numerator becomes
half the denominator. Determine the fraction

Soln:

Let the numerator and denominator of the fraction be x and y respectively. Then the fraction is xy%

The sum of the numerator and denominator of a fraction is 3 less than twice the denominator. Thus,
we have

X+y=2y-3
=>X+y-2y+3=0=> x+y-2y+3 =0 =2x-y+3=0=>x-y+3=0

If the numerator and denominator are decreased by 1, the numerator becomes half the denominator.
Thus, we have

x=1=12(y=1)x—1=2(y— 1) =Sx1y-1=12> ’;‘Tll = 2 2(x=1)=(y=1)
=2(x—1)=(y=1) =22x-2=(y—1)= 2x-2 =(y—1) =22x=y-1=0= 2x-y-1=0
So, we have two equations

x—y+3=0

2x—-y—-1=0

Here x and y are unknowns. We have to solve the above equations for x and y.

By using cross-multiplication, we have

X — 4 _A\= L = —1)— - 1
X(=1)*(=1)=(=1)*3 T ChCs y1#(=1)=2+3 FES 11%(=1)=-2%(-1) D2
X o A 1

o> X1+3=> m == y 1-6 = =6 1-1+2 )

X o 7Y =441
Sx4= L = y-T— = 15
Su= X =y72 =11

7~ Y7

=>x=4,y=7T=>x=4,y=17

The fraction is 47%





