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Pair of Linear Equations in Two
Variables

Selected NCERT Questions

a, b c
1. On comparing the ratios a—l, ! andc—l, find out whether the lines representing the pair of
2

2 bg
linear equations
Gx-3y+10=0

2x«-y+9=0
intersects at a point are parallel or coincident.
Sol. We have, 6x-3y + 10=0 (1)
2x-9+9=0 ...(if)
Here, a; =6, by =-3, ¢, =10
ay =2, by=-1,¢3=9
i g6 . h_ -2 o &5 m
4 2 77 p, -1 T & 9
a, b ¢
Since, L .

=—
Gy by ty

So, equations (i) and (i7) represent parallel lines.

a, b [
2. On comparing the ratios a—l', b_l and L_—l,. find out whether the pair of linear equations
2 b, 2
*‘;*x +2y=8
2x + 3y = 12, is consistent or inconsistent.
Sol. We have, %x+2yv8 =0 )
2+ 3-12=0 ... (i)

P e e e e e e e e e en e En en e e EE R R EE EE R =D R GE G D EE GE GE G R Eh GE GE - - e e - - - . .-

B L L L L R e L L T e


H2O TECH LABS
Typewritten text
Pair of Linear Equations in Two 
Variables


Sol.

Sol.

Here, a =

3
and ay =2, by =3, co=-12

4 4 2 b 9 o _g 2
Thus, 2 =3x3 =3 b, 8’ % -12 B
o b ¢
Since —= PR equations (i) and (i) represent coincident lines.
2 s ‘2

Hence, the pair of linear equations is consistent with infinitely many solutions.

Half the perimeter of a rectangular garden, whose length is 4 m more than its width is 36 m.
Find the dimensions of the garden.

Let length and width of rectangular garden be x and y respectively.

From question

x=y+4 = x-y=4 ...(2)
and %{?x + 2y} =36 = x+y=36 )
Adding (i) and (i), we get
x=y= 4
x+y=36
2 =40 = x =20
y=20-4=16

Hence, dimensions are 20 m, 16 m.

Draw the graphs of the equationsx -y + 1 = 0 and 3x + 2y - 12 = 0. Determine the coordinates
of the vertices of the triangle formed by these lines and x-axis and shade the triangular region.

Pair of linear equations are

&0, 6) |
% 0 4 2 |
x-94+ =vl_'l/f
y=x+1 1 5 5 5 o —]
B4, 5)
Points A B D i
x4+ 2y-12=0 (i) i
3 B2 8y
x 0 2 4 ! / \ i
] e
12— 2 T
y= 22 A 6 3 0 EEEIHE |
o.mna 1 |
Points € D E e i
Plot the point A(0, 1), B(4, 5) and join them to get 0
a line AB. Similarly, plot the points €(0, 6), D(2, 3) | (-1.0]F i
and join them to form a line CD. ; i
Clearly, the two lines intersect each other at the ' | |

point D(2, 3). Hence, x = 2 and y = 3 is the solution

of the given pair of equations. The line CD cuts the x-axis at the point E(4, 0) and the line AB cuts
the x-axis at the point F(-1, 0). Hence, the coordinates of the vertices of the wriangle are (2, 8),
E(4, 0) and Fi=1, 0).
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314

Sol.

Sol.

o

Sol.

A fraction becomes % , if 2 is added to both the numerator and the denominator. If 3 is added

" " e .
to both the numerator and the denominator, it becomes — . Find the fraction.

6

Let required fraction be %
According Lo question

x+2 9 s _

yFesar T M e2=9r18 = lk-9=-4

x+3 b . _ _
and F ) = BGx+18=5+16 = 6x-5y=-3
Now, we have a pair of linear equations

lx-% = -4 -..(1)

b — By = — (i)
Multiplying (i) by 5 and (i) by 9, we get

55x — 45y = - 20 )

Bdx - 45y = - 27 ()

Subtracting (iv) from (i), we get
BOx — 45y — (bdx — 45y) = - 20 - (- 27)

= 5Ox—4by —bdx + 45y =-20+27 = x=7
Putting x = 7 in (), we have

11X 70 =-4 = H=T774+4
= 9y = 81 = y=9

i
Hence, required fraction is e

Five years ago, Nuri was thrice as old as Sonu. Ten years later, Nuri will be twice as old as
Sonu. How old are Nuri and Sonu?
Let the present age of Nuri and Sonu be x and y years respectively.

According Lo question x-5 = 3(y-5)

= x-5b=%-15
= x=3y=-10 ()
and x+10=2(y + 10)
= x+10=2y + 20
= x-2 =10 -..(u)
From equation (i), we get
x=3y-10 .. (i)
Puuting it in (i), we have,
3y-10-2y =10
= y=10+ 10 = y=20

Now, from (i)
x=3xX20-10 = x=60-10 = x=50
Therefore, present age of Nuri is 50 years and of Sonu is 20 years.

The sum of the digits of a two-digit number is 9. Also, nine times this number is twice the
number obtained by reversing the order of the digits. Find the number.

Let the digit at tens and unit place of the two digit number be x and y respectively.

Therefore required two digit number = 10x + y
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According to question
x+y=9
and 9(10x +y) = 2(1y + x) =
= 90x + W -20y-2¢ =0 =
= 8x-y=0
Adding equation (i) and (i), we get
x+y+8-y=9+0 =
Putting x = 1 in (i), we get

I+y=9 =

Therefore, according to question,

x + 20 x 30 = 1000
= x + 600 = 1000

8 %
Fracuon = —
¥
Now, according o question

x-l:l
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= x = 1000 - 600 = 400
Hence, fixed charge is ¥400 and cost of food per day is T30.

)
90x + 9y = 20y + 2
88— 11y =0

()

=9 = x=1

yo=B

Hence, required number = 10 X 1+ 8 = 18

8. A part of monthly hostel charges is fixed and the remaining depends on the number of days
one has taken food in the mess. When a student A takes food for 20 days, she has to pay
71000 as hostel charges whereas a student B, who takes food for 26 days, pays T1180 as hostel
charges. Find the fixed charges and the cost of food per day.

Sol. Let the fixed charge be Yx and the cost of food per day be 3.

()
(i)

x + 20y = 1000
x+ 26y = 1180
Now, subtracting equation (#) from (i), we have
x+ 20y = 1000
x+ 26y = 1180
— 6y =-180
-180
¥= g

Putting the value of'y in equation (i), we have

9. A fraction becomes % when 1 is subtracted from the numerator and it becomes % when 8 is

added to its denominator. Find the fraction.

Sol. Letx be the numerator and y be the denominator of the fraction.

3 5 = 3x-3=9 = 3x-y=3 ...(2)
x _L . - i
Also, TR = =348 = d-y= -..(#)
Subtracting () from (i) we get
k-y= 3
_4x_)-_y=_8
- =-5 = x=35
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10.

Sol.

11.

Sol.

Puuting x = 5 in equation (i), we get
x5-y=3% = 15-8=y =  y=12

Fraction =~ = k-]
3 12
Yash scored 40 marks in a test, getting 3 marks for each right answer and losing 1 mark
for each wrong answer. Had 4 marks been awarded for each correct answer and 2 marks
been deduced for each incorrect answer, then Yash would have scored 50 marks. How many
questions were there in the test?
Letx be the number of questions of right answer and y be the number of questions of wrong answer.
According Lo question,
Sx—y =40 L]
and 4x -2y = 50
or 2k-y =25 ... (i)
Subtracting (i) from (i), we have
3x-y =140
2 -y =25
= 4w
x=15
Putting the value of ¥ in equation (), we have
X 15-y=40 = 45 -y =40
= y=45-40=5
Hence, total number of questions is x + y4.e.,5 + 15 = 20,
The area of a rectangle gets reduced by 9 square units, if its length is reduced by 5 units and
breadth is increased by 3 units. If we increase the length by 3 units and the breadth by 2 units,
the area increases by 67 square units. Find the dimensions of the rectangle.
Let the length and breadth of a rectangle be x and y respectively.
Then area of the rectangle = xy
According to question, we have
x=50+3)=x-9 =  xtx-by-15=x-90
= -5y=15-9=6 = Sx-5y=6 D)

Again, we have

+3HE+2)=x+67 = o+ 2+ +6=x+67

= 2¢ + 3y = 67 -6 = 61 = 2x + 3y = 61 ()]
Now, from equation (1), we express the value of x in terms of'y as
_ 6+ 5y
el T

Substituting the value of x in equation (i), we have
12+10y+
ERES

6+ 5y
2X( 3 )+3y=6]

3
= 1% = 183-12 = 171 2y y=1£7—91=9
Putting the value of y in equation (i), we have
3x-5X9=6 = 3x=6+45 =51
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12.

Sol.

18,

Sol.

_51_
x="g 17

Hence, the length of rectangle = 17 units and breadth of rectangle = 9 units.

A train covered a certain distance at a uniform speed. If the train would have been 10 km/h
faster, it would have taken 2 hours less than the scheduled time and if the train were slower by
10 km/h it would have taken 3 hours more than the scheduled time. Find distance covered by
the train.

Let actual speed of the train be x km/h and actual time taken be y hours.

Then, distance covered = speed X time = xy km seuif)

Case I: When speed is (x + 10) km/h, then time taken is (y - 2) hours
Distance covered = (x + 10)(y - 2)

= =&+ 10p-2) [From (z)]

= xy =xy-2x + 10y - 20

= 2% - 10y = -20

= x-by=-10 -..(i1)

Case II: When speed is (x = 10) km/h, then time taken is (y + 3) hours.
; Distance covered = (x - 10)(y + 3)

=  xy=(x-10)y + 3) [From (1)]
=  xy=xy+ Jx=10y=-30
=  3x-10y =30 -..(it)
Multiplying equation (i) by 2 and subtracting it from (ii1), we get

Jx—-10y = 30

2x - 10y = =20

-7+ +
T & =50

Putting x = 50 in equation (i), we get

50 -5y = -10
= 50 + 10 = 5y
= 3y=12

Distance covered by the train = xy km = 50 X 12 km = 600 km
Solve the following linear equations:
152x - 378y = -74 and -378x + 152y = - 604
We have, 152x - 378y = -74 (D)
—878x + 152y = —604 N0)
Adding equation (i) and (i), we get
152x — 378y = —74
-378x + 152y = -604

[Competency Based Question]

~226x - 226y = —678

= -226(x +y) = -678
_ _678

= Y S

=5 xty =3 .. (i)
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| |
| |
| Subtracting equation (#) from (i), we get |
| 152¢ — 878y = -74 |
: -378x + 152y = -604 :
) - * I
| 530x — 530y = 530 |
: = x—y=1 (i) :
| Adding equations (i#2) and (), we get |
| x+y=3 |
| x=-y=1 |
|  — |
] 2x = 4 = x=2 ]
: Puting the value of x in (iif), we get :
| 24+9=3 = y=1 |
| Hence, the solution of given system of equations isx = 2,9 = 1. I
: 14. Solve the following pair of linear equations by the elimination method and the substitution :
method:
! x 2y y !
] 51-?:—1 and x—§=3 |
| |
| n x 2 x+4y |
| Sol. We have, §+?~—1 = 5 |
: Sx + 4y = -6 D) :
] X s I ]
| and -5 3 = 3 o "
| x-y=¢ (i) |
: By elimination method: :
] Subtracting (i) from (i), we have ]
| |
| By =-15 or y:_%:_g I
: Puuing the value of y in equation (i), we have :
| Sx+4%(-3)=-6 = Bx-12=-6 )
| Sx=-6+12 =  3x=6 |
| |
6
| x=_-=2 |
3
| |
| Hence, solution isx = 2,y = - 3. |
substitution method:
| By substituti hod |
: Expressing x in terms of y from equation (z), we have :
| W |
3
| |
1 Substituting the value of x in equation (i), we have |
| _6-4 ]
| SX( 3 -3=9 = -b6-4-y=9 = -6-by=9 |
! -5y=9+6=15 '
] 2 |
| _15 |
y= =-3
| -5 |
| |
| |
Lk e e e e I I XK X I |



P Rkttt |

P e e e e e - e e e En en e En EE R SR GE EE R D EE EE D EE GE G R Eh GE GE G - - e e - - - . .-

Pututing the value of y in equation (i), we have
Sx+4%X(3)=-6 = I-12=-6
x=12-6=6 x:g:ﬂ

Hence, the required solutionisx = 2,y = -3.

Choose and write the correct option in the following questions.

1. Graphically, the pair of equations [NCERT Exemplar]
6x—3y + 10 =05 2x -y + 9 = 0 represents two lines which are
(a) intersecting at exactly one point (b) intersecting at exactly two points
(¢) coincident (d) parallel

2. Shown below are the graphs of the linesy ~ 2x=0,x + y=6andpx + qy = r.

o f

- E __ |
> AT i
il = T .
4 :Q“XQ

2

t SR
- 3 b = dXis
/ ERTER R S
. |
i s LN
=3 i J“g\.

Which of these is the solution for the pair of equationsx + y = 6 and px + qy = r?

[CBSE Question Bank]
(@) x=2,y=4 hyx=4y=2
€) x=3,y=2 (d) We cannot say for sure as the values of ¢ and ¢ are not known.

3. The value of k& for which the system of equations 2x + ky = 12, x + 3y — 4 = 0 are inconsistent is

21 1 4
@ I ® & ©6 @ 37
4. If the lines given by 3x + 2ky = 2 and 2x + 5y + 1 = 0 are parallel, then value of k is
[NCERT Exemplar]
-5 2 15 3
@ 4 ® 5 © 5 @ 5
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10.

11

12.

13,

14.

15

If2x -3y = 7Tand (a + b)x - (@ + b - 3)y = 4a + b represent coincident lines, then a and &
satisfy the equation

@ a+5b=0 () Ba+b=0 (©)a-5=0 @ Ba-b=0
The value of k for which the system of equations x + y— 4 = 0 and 2x + ky = 3 has no solution,
is [CBSE 2020(30/1/1)]
(a) =2 by =2 () 3 ) 2

The pair of equations x +2y + 5 = 0 and - 3x - 6y + 1 = 0 have [NCERT Exemplar]
(a) unique solution (b) exactly two solutions

(¢) infinitely many solutions (d) no solution

Consider the equations shown:
ax + by = ab and 2ax + 3by = 3b

Which of these is the value of y in terms of a? [Competency Based Question]
(@) y=5—3a (byy=3-2a )y =9a — 35 () y = 2ab — 3b

The pair of linear equations y = 0 and y = -6 has [CBSE 2020(30/4/1)]
(a) unique solution (b) no solution

(¢) infinitely many solutions (d) only solution (0, 0)

The value of &, for which the pair of linear equations kx + y = k> and x + ky = 1 have infinitely

many solution is [CBSE 2020(30/4/1)]
(a) £1 1 (c) -1 ) 2
Consider the equations shown [CBSE Question Bank]

4+ 3y=41; x+ 3y =26
Which of these is the correct way of solving the given pair of equations?
(a) 4x +x + 3y — 3y = 41 — 26 (b) 4x + 3y + 3y = 41 — 26
(¢) 4 —x+3y—3y=41-26 (d) 4(x + 3y) + 3y = 41
Gunjan has only T 1 and ¥ 2 coins with her. If the total number of coins that she has is 50 and

the amount of money with her is ¥ 75, then the number of ¥ 1 and ¥ 2 coins are respectively
[Competency Based Question]

(a) 25 and 25 (b) 15 and 35 (c) 35 and 15 (d) 35 and 20

The sum of the digits of a two-digits number is 9. If 27 is added to it, the digits of number get
reversed. The number is [NCERT Exemplar]
@ 27 ) 72 (c) 63 (d) 36

Shipra gave a note of 2,000 for a pair of jeans worth ¥500. She was returned 11 notes in
denominations of ¥200 and ¥100. Which pair of equations can be used to find the number of
7200 notes as x, and the number of T100 notes as y? How many notes of ¥200 did she get?

[CBSE Question Bank]
(@) x+y=11and 200x + 100y = 1500; 4 (t) x =3 + 11 and 200x + 100y = 2000; 4
(¢) x +y=15and 200x + 100y = 1800; 10  (d) x + 5 = 15 and 100x + 200y = 1800; 12
The father’s age is six times his son’s age. Four years hence, the age of the father will be four
times his son. The present ages (in years) of the son and the father are, respectively

[NCERT Exemplar]

(@) 4and 24 (b) 5 and 30 (c) 6 and 36 (d) 3 and 24
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16. The sum of the digits of a two-digit number is 9. If 27 is subtracted from the number, its digits
are interchanged. Which of these is the product of the digits of the number?

[CBSE Question Bank]
(a) 8 (b 14 (c) 18 (d) 20
17. What is the value of g if g + 3¢ = 6 and 2p — 2¢g = 10? [CBSE Question Bank]
(a) 1 (by 4 () 6 d) 16
18. One equation of a pair of dependent linear equations is - 5x +7y = 2. The second equation can be
(a) 10x + 14y +4=0 by —10x - 14y + 4= 0
(€) =10x + 14y +4 =0 (d) 10x- 14y = -4

19. Consider the equations as shown:
b
(-a)y-b) = (x-h)(y—g)

AL a s 2
x(x+ 2b)+3;(y+ 2)—2xy—5+(x—y}

On comparing the coefficients, a student says these pairs of equations is consistent. Is he/she

correct? Which of these explains why? [CBSE Question Bank]
(a) Yes; because they are parallel lines. (b) Yes; because they are intersecting lines.
(¢) No; because they are parallel lines. d) No; because they are intersecting lines.

20. The sum of the numerator and denominator of a fraction is 12. If the denominator is increased

1
by 3, the fraction becomes 2 then the fraction is

4 5 6 8
(@) = ) = © = (d) =
Answers
1. (d) 2. (b) 3. () 1. (0) 5. (0) 6. (d) 7. (d)
8. () 9. (h) 10. (b) 11. () 12. (@) 13. (d) 14. (@)
15. (c) 16. (c) 17. (a) 18. () 19. (b) 20. (b)

Very Short Answer Questions

Each of the following questions are of 1 mark.

1. Find the value of ¢ for which the pair of equations ¢x - y = 2 and 6x — 2y = 3 will have infinitely

many solutions. [NCERT Exemplar]
Sol. If the system of linear equations has infinitely many solutions then
o b g
& e
- A
6 -2 -3
i_Ty ¥ 1,2
= G- ars HUE gy
b ¢
. L ;%
ie; e e
g

There is no value of ¢ for which lines have infinitely many solutions.
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Sol.

Sol.

Sol.

Sol.

If the lines given by 4x + 5ky = 10 and 3x + y + 1 = 0 are parallel, then find value of k.

Since the given lines are parallel.

Given the linear equation 2x + 3y - 8 = 0. Write another linear equation in two variables such
that the geometrical representation of the pair so formed are parallel lines.

For parallel lines, we have

o b g
TR
o by, 7 0
2 3 -8
= G%2=g¢¥ [Here,a1=2,b,=3,c|=—8]
% 2
= —— should be equal to 7 and ¢, can take any value.

by 3

For the lines to be parallel another possible linear equation can be 4x + 6y + 5 = 0. However,
more such equations are possible.

Do the equations 4x + 3y — 1 = 5 and 12x + 9y = 15 represent a pair of coincident lines?
[NCERT Exemplar]

b
Here, %22#% i.e., —Zb—]%
. Given equations do not represent a pair of coincident lines as both lines are parallel.
Find the co-ordinate where the line x - ¥ = 8 will intersect y-axis.
The given line will intersect y-axis when x = 0.
0-y=8 = y=-8
Required coordinate is (0, -8).
Write the number of solutions of the following pair of linear equations:
£+ 2y-8=0, 2x+ 4y =16

o Bulh B 08 -4 1
TG Q’bz 4 276 -16 2
o b g
Si —_—=—=—
mnce dy bg s

- The given pair of linear equations has inflinitely many solutions.

Each of the following questions are of 2 marks.

1.

Sol.

Find ¢ if the system of equations [CBSE 2019 (30/1/1)]
cx 4 3y + (3-c¢) = 0; 12x + ¢y — ¢ = 0 has infinitely many solutions.

Given system of equations,
ex+3+B-¢)=0and 12¢+cy-¢c=0

For infinite solutions, we know that
4 b g

ay by o

6_5 3-¢
= 127
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s 3 3 3-¢
Now, Ty and P
= ¢ =36
=
=
= c=+6 =

. ¢ = 6, for infinitely many solutions.

2. Solve the following pair of linear equations:

=3 =(3-¢)c
=3 =3-c
c=3+3=6
c=6

3x-5y =4,
% + 7 =9x [CBSE 2019(30/3/2)]
Sol.
16 %M.A e e B S N
-8By =y D o
e Jrf,iju*'z =3 T .
[ Togimd - od ey W}P . S

1

Jﬂ%_,@xg M@XI_ Mmj d m}e{_i_._._._

(BM:&M A @M -2

YX) = yqx - :}xl

17 94 By —ass 2= 12-3

=
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oo 2_?.. Ry e B S e o5 S e g e e e
(PL e
Thana fuakbus ’H-" = u.a.A_._CD)_ B P ST S S SRS LS
¢ ”tf
i  Ba= 443 e
bl T BE PR B R BB e e s e
! 1%
— i+ e ,,,z,,,,if, oo s s oy e i e
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3. Find the value(s) of k& for which the pair of equations
Bx+2y =3
3x + 6y = 10
has a unique solution. [CBSE 2019(30/4/2)]
: e b B a2 1
Sol. For unique solution a # by = 3 # 3
k=1 1

The pair of equations have unique solution for all real values of k except 1.
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4. For what value of k, does the system of linear equations

2+ 3y=17
k-1x+ (k + 2)y = 3k
have an infinite number of solutions? [CBSE 2019 (30/5/1)]
Sol. For infinitely many solutions
3
k-1 k+2 " 3k :
2k +4=3k-3; Ok=Tk+ 14
k=17 k=7
Hence k=7 1

[CBSE Marking Scheme 2019 (30/5/1)]

5. In figure, ABCD is a rectangle. Find the values of x and y.

ol x4y C
14 cm XY
A 30 B
s [CBSE 2018(30/1/1)]
Sol. i) Wy p
8) Oriven, nectangle AB<p. '] '
1= opposite sifler ave equal. ‘
[l hente, wiy=% —=© Fram | | %y
f vy ely = €. ‘
Q). 2n-4v L L S
¥=22 A s !
Subsfiftding jn §), 224¥ =30
i ¥k [Topper’s Answer 2018]
< B " SO il

6. Solve the following pair of linear equations. [CBSE 2019(30/3/3)]
3x+4y=10and 2x -2y = 2

Sol. Given equations:

I +4y=10 255 (R}
-2 =2 oo (#)
Multiply (i) by 2 and (i) by 3 and then subtracting, we get
bx + 8y = 20
bx —6y= 6
SER. =

14y = 14 = y=1
x-2(1)=2 = Z=4 = x=2
x=2,y=1
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Each of the following questions are of 3 marks.
1. Draw the graph of the equations x -~y + 1 = 0 and 3x + 2y - 12 = 0. Using this graph, find the

values of x and y which satisfy both the equations. [CBSE 2019(30/3/1)]
Sol. - ¥
ot e
s 2 2
4 \‘.i':b\‘ ‘5-;!
3 O
- -:{2)
g OV 0
C %
244 ? 12 3 5 6
= %
2
Y
x=9, y = 3 ‘{b Lo + g

[CBSE Marking Scheme 2019(30/3/1)]

2. In figure, ABCDE is a pentagon with BE || CD and BC || DE. BC is perpendicular to CD.
AB = 5 ¢cm, AE = 5 cm, BE= 7 cm, BC= x ~ y and CD = x + y. If the perimeter of ABCDE is
27 em. Find the value of x and y, given x, y # 0. [CBSE Sample Question Paper 2020]

A

A

7 N\

B E

C D
Sol. x+y=T7and2(x-y)+x+y+5+5=27 Y% +1
Lx+y=T7and 3x-y=17 Y2
Solving, we get,x = 6andy = 1 1

[CBSE Marking Scheme Sample Question Paper 2020]

3. If2x +y = 23 and 4x — y = 19, find the value of (5y - 2x) and (% i 2). [CBSE 2020(30/2/1)]

Sol. Given equations are
2 +9 =23 4dx-y=19
Adding given pair of linear equations, we get

2x+y =23 e ff)
4x-y=19 ... (1)
6 =42
_ -2
x=7

Puuing the value of x = 7 in eq. (i), we get
2x7+9y=23 = 144y=23
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Sol.

Sol.

= y=23-14=9 = y=9

o x=7,9y=9

Now, By-2x=5%X9-2x7=45-14 =31
X e 0 _9-14 -5

and, Y‘E_?_ = =

The present age of a father is three years more than three times the age of his son. Three years
hence the father’s age will be 10 years more than twice the age of the son. Determine their
present ages. [CBSE 2020(30/5/1)]
Let father’s present age be x years and his son's present age be y years.
According o question,

x=3%+3 =1 x=-3y=3 ]
After three years,

Father's age will be (x + 3) years and

his son’s age will be (y + 3) years.
Again, according Lo question
= x+3=20+3)+10

= x+3=29+6+10 = x-2y =13 -..(it)
Subtracting (i7) from (i), we get
x=-3= 3
_x;2y=_l3
-y=-10
= y=10

Putting the value of y = 10 in equation (i), we get
x-3%10=3 = x=38
. Present age of father is 83 years and his son’s present age is 10 years.
Taxi charges in a city consist of fixed charges and the remaining charges depend upon the
distance travelled. For a journey of 10 km, the charge paid is T75 and for a journey of 15 km,

the charge paid is T110. Find the fixed charge and charges per km. Hence, find the charge of
covering a distance of 35 km. [CBSE 2020(30/4/1)]

Let T x be the fixed charge and T y be the charge per km.
Therefore, charge paid for 10 km =x + 10y
= To=x+ 1y

= x+ 10y =75 0
Also, charge paid for 15 km = x + 15y
= x+I5y =110 i)
Subtracting equation (i) from (i), we have

x+10y="75

x+ 15y=110
-5y =-35 =y=7

Puuting the value ofy = 7 in equation (i), we get
x+10x7=175 = x=75=-T70=5 s x=5
». Fixed charge = ¥ 5 and charge per km is ¥ 7
Now, charge for covering a distance of 35 km
=x+3by
=54+ 35x7=05+245 =T 250

. L L L e L L Ty
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Each of the following questions are of 5 marks.

1. A train covered a certain distance at a uniform speed. If the train would have been 6 km/h
faster, it would have taken 4 hours less than the scheduled time and if the train were slower
by 6 km/h, it would have taken 6 hours more than the scheduled time. Find the length of the
journey. [CBSE 2020 (30/3/1)]

Sol. Let original speed of the train be x km/h and scheduled time of journey be y hours.

Distance covered = xy

Now, When speed is 6 km/h faster and time taken is 4 hour less
Distance = (x + 6) (y—4)

= Xy =xy—4x + 6y-24

= 4x - By = - 24

=F 2 -9y =-12 )]

Again, When speed be 6 km/h slower and time taken 6 hours more

; Distance = (x - 6) (y + 6)

= xy = xy + b6x - 6y - 36

= tx - 6y = 36

= x-y=6 ...()
Multiply (i) by 3 and subtract from (), we get
2 -3y =-12
x-y= 6
- -
-y =-30 = x=30km/h

Puuing the value of x = 30 in equation (if), we have
30-y=6 = y=30-6=24
y = 24 hours
Total distance covered = xy = 30 X 24 = 720 km.
Length of journey = 720 km.

2. Aboat goes 30 km upstream and 44 km downstream in 10 hours. In 13 hours, it can go 40 km
upstream and 55 km downstream. Determine the speed of the stream and that of the boat in
still water. [CBSE 2019(30/1/1)]

Sol. Let the speed of the boat be x km/h and speed of the stream be y km/h.
Speed of boat in upstream = (x - y) km/h
and speed of boat in downstream = (x + y) km/h
According 10 question,

30 N 14 — :
7l xy = .(1)

40 i 5h " -
H=y g =18 ...(t2)

and

(i) % 4 - (i) X 3 gives
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Sol.

x+y (176 -165) = 1

= Il=x+y
=¥ x+y=11 ...(#i)

Puuing the value of x +y = 11 in equation (i), we have
30 44

Fuj DR
= xg-@y +4 =10
30
= =10-4=6
Ky
= x-y=5h )
From equation (ti1) and (i), we have
aty=11
x—-y=5
2x =16 (on adding)
= x=8

Putting x = 8 in equation (i), we have

8+y=11
= y=11-8=3
= y=3

. Speed of boat is 8 km/h and speed of stream is 3 km/h.

Students of a class are made to stand in rows. If one student is extra in each row, there would
be 2 rows less. If one student is less in each row, there would be 3 rows more. Find the number
of students in the class. [Competency Based Question]

Let total number of rows be y and total number of students in each row be x.
Total number of students = xy

Case I: If one student is extra in each row, there would be two rows less.
Now, number of rows = (y — 2)
Number of students in each row = (x + 1)

Total number of students = number of rows X number of students in each row
==+ 1)

. y=1+y-2x-2
= y=xy=y+2x==-2
= -y =-2 v}

Case IT: If one student is less in each row, there would be 3 rows more.
Now, number of rows = (y + 3)
and number of students in each row = (x - 1)

Total number of students = number of rows X number of students in each row

=+ 3a-1)
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4.

Sol.

= y=x-y+3x-3
Xy-xy+y-3x=-3
= -8 +y=-3 i)
On adding equations (i) and (ii), we have
2x—y=-2
-3x+y=-3
—x==5
or x=D5

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

2(5) -y =-2
= 10-y=-2
-y=-2-10
= -y=-12 or y=12

Total number of students in the class = 5 X 12 = 60.

Draw the graph of 2x + y = 6 and 2x - y + 2 = 0. Shade the region bounded by these lines and
x-axis. Find the area of the shaded region.

We have, 2x+3y=6
= y=6-2x
When x =0, wehave y=6-2x0=6
When x =3, wehave y=6-2x3=0
When x =2, wehave y=6-2x2=2
When x = 1, wehave y=6-2x1=4

Thus, we get the following table:

x 0 5 2 1

¥y 6 0 2 4

Now, we plot the points 4(0, 6), F(1, 4) C(2, 2) and B(3, 0) on the graph paper as shown. We join
A, B and C and extend it on both sides to obtain the graph of the equation 2x + y = 6.

We have, 2x-3+2=0

= y=2x+2

When x =0, wehave y=2x0+2=2

When x = -1, wehave y=2x(-)+2=0

When x =1, wehave y=2x1+2=4

Thus, we have the following table:

x 0 -1 1
y 2 0 4

Now, we plot the points D(0, 2), E(-1, 0) and F(1, 4) on the same graph paper. We join D, E and
F and extend it on both sides to obtain the graph of the equation 2x -y + 2 = 0.

. L L L L L e L L L T
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Itis evident from the graph that the two lines intersect at point F(1, 4). The area enclosed by the
given lines and x-axis is shown in figure by the shaded region.
Thus, x = 1,y = 4 is the solution of the given system of equations. Draw FM perpendicular from
F on x-axis.
Clearly, we have FM = y-coordinate of point F (1, 4) = 4 and BE = 4

Area of the shaded region = Area of AFBE

= Area of the shaded region = 1E(base % height) = %(BE x FM)

(%x4x4) = 8 sq. units.

Case Study-based Questions

Each of the following questions are of 4 marks.
1. Read the following and answer any four questions from (i) to (z).

Amit is planning to buy a house and the layout is given below figure. The design and the
measurement has been made such that areas ol two bedrooms and kitchen together is 95 sq.m.
[CBSE Question Bank]

(i) The pair of linear equations in two variables from this situation are
(@) x +y=19 B 2x+3y=19 (¢)2x +y =19 (4) none of these
x+y=13 x+2y=13 x+y=13
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(ii) The length of the outer boundary of the layout is
(@) 50 m )52 m (¢) 54 m (d) 56 m

(tii) The area of each bedroom and kitchen in the layout is

(@) 30m?, 40m?  »H30m?% 35 m? (&) 30 m?, 45 m? @ 3%5m’ 45 m?

(iv) The area of living room in the layout is

() 60 m? (b) 75 m® (¢) 80 m? (d) 100 m?
(v) The cost of laying tiles in kitchen at the rate of T50 per sq.m is
(a) T1700 (6)T1800 (€) T1900 ) 21750

Sol. We have length of each bedroom be ¥ m and length of kitchen be y m.
(i) Areas of two bedrooms and kitchen together
=2xx5) +yx5
=1 95 = 10x + 5y

= Zx+y=19 (@)
Also, total length = x + 2 +
£ 15=x+2+y = x+y=13 ..(b)

Option (¢) is correct.
(i) Length of outer boundary of the layout = 15 + 12 + 15 + 12
= 54 metre
Option {¢) is correct.

(t1#) Subtracting (b) from (a), we get

x=6
Putting x = 6 in (b), we gety = 7
x=6andy =7

Area of each bedroom = length x breadth
=xX5=6x5=30m"
and  area of kitchen = length X breadth
K B Bsefbnt
Option (b) is correct.

(#v) Area of living room = 15 X 7 —area of bedroom 2
=15xT7-x2x5
=15%X7-6X5=105-80=75m"

Option (b) is correct.
(v) We have area of kitchen = 35 m?
Total cost of laying tiles in the kitchen at the rate of T50 per m®
=35 x 50
=Z1750
Option (d) is correct.

2. Read the following and answer any four questions from (i) to (z).

It is common that governments revise travel fares from time to time based on various factors
such as inflation (a general increase in prices and fall in the purchasing value of money) on
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different types of vehicles like auto, rickshaws, taxis, radio cab etc. The auto charges in a city
comprise of a fixed charge together with the charge for the distance covered. Study the following
situations: [CBSE Question Bank]

Name of the city Distance travelled (km) Amount paid (%)
City A 10 75
15 110
City B 8 91
14 145

In city A, for a journey of 10 km, the charge paid is T75 and for a journey of 15 km,
the charge paid is T110.

In a city B, for a journey of 8 km, the charge paid is ¥91 and for a journey of 14 km,
the charge paid is T145.
Refer situation 1
(i) If the fixed charges of auto rickshaw be T x and the running charges be T y per km, the
pair of linear equations representing the situation is
(@) x + 10y =110, x + 15y = 75 (byx + 10y =75,x + 15y = 110
(©) 10x +y =110, 15% +y =75 (d) 10x +y =75, 152 + 5 =110
(ii) A person travels a distance of 50 km. The amount he has to pay is
(a) T155 (b) 7255 () 2355 () T455
Refer situation 2

(iii) What will a person have to pay for travelling a distance of 30 km?

(a) 185 (b)T289 (c) 275 (d) 3305
(iv) The graph of lines representing the conditions are: (situation 2)
(@ - ‘ ) g e (R R B R B
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(v) Out of both the city, which one has cheaper fare?
(a) City A () City B (¢) Both are same (d) cannot be decided
Sol. (i) Incity A, for journey of 10 km, the charge paid isI75.
x+ 10y =75 (D)
Where x be the fixed charge and y be the running charge per km.
Also, for journey of 15 km, the charge paid is T110.
x+ 15y = 110 ..(#)
. Option (b) is correct.
(#) When a person travels a distance of 50 km.
. Amount he has to pay =x + 50y ...(tid)

On solving equation (i) and (i7), we getx = 5,9y =7
Putting in (i), we have
Total payment = x + 50y = 5 + 50 X 7 = 7355
. Option (¢) is correct.
(tit) Referring Situation 2

We have, In a city B, for a journey of 8 km, the charge paid is ¥91 and for a journey of
[4 km, the charge paid is T145.

x+ 8y =91 A1)
x+ 14y = 145 ...(11)
be the required pair of linear equations.

Subtracting (i) from (i), we have

6y = b4 = y=9
from (f), we have

x+8x9=0901
== x=01-72=19

x=19

Total payment for travelling a distance of 30 km
=x+30y=19+30x9=19+ 270 = 3289

. Option (b) is correct.

. L L L L e L L L T x|
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(fv) From situation 2, we have pair of linear equations

W
! "'m\“@wg,s)

x+ 8 =091 }

x+ 14y = 145 and point of intersection of these lines is (19,9).
. Option (¢) is correct.

(v) From the table given, we can easily find out that city A is more cheaper than city B as per
the fare charge.
. Option () is correct.

3. Atest consists of *True’ or ‘False’ questions. One mark is awarded for every correct answer while

4
questions. Rest of the questions he attempted by guessing. He answered 120 questions and got
90 marks.

Type of Question Marks given for Marks deducted for

correct answer Wrong answer

True/False 1 0.25

Based on the above information answer the following questions.
(i) (@) How many number of questions did he guess?

(b) If answer to all questions he attempted by guessing were wrong and answered 80
correctly, then how many marks will he get?

(#) (a) If answer to all questions he attempted by guessing were wrong, then how many
questions were answered correctly to score 95 marks?
() How many maximum marks can a student score?
Sol. Let the student answered x question correctly and y question incorrectly (wrong).
Total number of questions = 120
x+y=120 o)

; ; 1 ; ;
Also, one mark is awarded for each correct answer and A mark is deducted for every wrong

answer.

Total marks student got = 90

1 o
x- gy = 90 ..(12)
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Subtracting (i) from (i), we get
3+ =120-90=30

5
F 30 = y=24
From (i), x - %X 24 =90
= x =96
(i) (a) The number of questions student guess (do incorrect) = 120 - 96 = 24,

(b) As the student answered all 120 questions in which 80 questions answered correctly i.e.
rest 40 questions do incorrectly.

Student got the marks = 80 - i ® 40 =70 marks
(#) (a) Letstudent answered correctly x questions.

x-%x (120 - x)= 95

= x_30+§=95

BE
= 7—125

= x=100
(b) Since the total questions are 120.

If a student answered all questions correctly then he can score maximum marks i.¢;
120.

m Objective Type Questions: [1 mark each]

1. Choose and write the correct option in each of the following questions.
@ 1fx®™"'+3y"~*=0isa linear equation, which of these is also a linear equation?
(a) x" +y" = () x4+ ym5 =0
© xﬂ+l/2+}.m+4:D (d)x%+y%=0
(#) Raghav earned ¥ 3550 by selling some bags each for T 500 and some baskets each for
T 150. Aarav earned ¥ 3400 by selling the same number of bags each for ¥ 400 and the

same number of baskets each for T 200 as Raghav sold. Which of these equations relate the
number of bags x, and the number of baskets, y? [CBSE Question Bank)

(a) 500x + 150y = 3400 and 400x + 200y = 3550
(b) 400x + 150y = 3550 and 500x + 200y = 3400
() 500x + 150y = 3550 and 400x + 200y = 3400
(d) 500x + 200y = 3550 and 400x + 150y = 3400

(##7) The pair of equationsy = 0 and y = =7 has [NCERT Exemplar]
(@) one solution (b) two solutions
(¢) infinitely many solutions (d) no solution
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|
| (fv) For what value ofk, do the equations 3x —y + 8 = 0 and 6x — ky = - 16 represent coincident
| lines? [NCERT Exemplar]
| 1 1
I @ 3 ® -5 ©2 @ -2
: (v) For which value(s) of p will the lines represented by the following pair of linear equations
N be parallel : 3x-y-5=0and 6x-2y- p=07? [CBSE Question Bank]
| (a) all real values except 10 ) 10
| 5 1
| © 3 @ 5
: m Very Short Answer Questions: [1 mark each]
| 2. Do the following equations represent a pair of coincident lines?
| 9y S S

2e-3y =16 +4x=-2 [NCERT Exemplar]
|
1 3. Write the number of solutions of the following pair of linear equations:
| Sx-7y=1 and bx—14y-3=0
: 4. Find the value of k for which the system of equations kx —y = 2, 6x — 2y = 3, has a unique
| solution.
| 5. Find the value ol k for which the system of equations 2x + 3y = 7and 8x + (k + 4)y - 28 = 0 has
: infinitely many solutions.
] 6. Find the value of k for which the system of equations 2x + y—3 = O and 5x + &y + 7 = 0 has no
| solution.
: 7. Ifx = a,y = bis the solution of the pair of equations x -y = 2 and x + y = 4, find the value of a
| and b. [CBSE 2018(C)(30/1)]
: m Short Answer Questions-I: [2 marks each]
| 8. Find the value ofk for which the lines (k + 1)x + 3ky + 15 = O and 5x + ky + 5 = 0 are coincidenL.
! a, b ¢
| 9. On comparing the ratios L Land L, find out whether the linear equations 4x - 5y = 8 and
| as™ b, Gy
: 3x - %y =6 are consistent or inconsistent.
| 10. Find the value of% for which the system of equationsx + 3y -4 = 0 and 2x + ky = 7 is inconsistent.
: 11. Find the value of k for which the [ollowing pair of linear equations have infinitely many solutions.
| 48y =T (k+ x+ (2h=1)y =4k +1 [CBSE 2019(30/1/2)]
: 12. Find the value(s) of k for which the pair of equations

kx+2y=3
: {Sx + 2; 10 has unique solution. [CBSE 2019(30/4/2)]
: 13. Ifthe system of equations 2x + 3y = 7 and (a + &)x + (2a¢ - b)y = 21 has infinitely many solutions,
then find @ and b.

|
| 14. Solve the following pair of linear equations as :
: 3x-by=4
| 9 +7=0x [CBSE 2019(30/3/1)]
| 15. Sumit is 3 times as old as his son. Five years later, he shall be two and a half time as old as his son.
: How old is sumit at present? [CBSE 2019(30/2/3)]
|
|
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16.

17.

18.
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b
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® Short Answer Questions-II: [3 marks each]

Find the solution of the pair of equations i-%—l- 1 =Oand%+l:l5. Hence, find A, if

10 5 6

y=2ix+ 5.
If3x + 7y = -1 and 4y - bx + 14 = 0, then find the values of 3x - 8y and%—?.

A part of monthly hostel charges in a college hostel are fixed and the remaining depends on the
number of days one has taken food in the mess. When a student A takes food for 25 days, he has
o pay T 4,500, whereas a student B who takes food for 30 days, has 1o pay T 5,200. Find the
fixed charges per month and the cost of food per day.

There are some students in the two examination halls A and B. To make the number of students
equal in each hall, 10 students are sent from 4 to B. But if 20 students are sent from B to 4,

the number of students in 4 becomes double the number of students in B. Find the number of

students in the two halls.
The age of the father is twice the sum of the ages of his two children. After 20 years, his age will
be equal to the sum of the ages of his children. Find the age of the father.

The angles of a cyclic quadrilateral ABCD are £4 = (2x + 4)°, ZB = (y + 3)°, ZC = (2y + 10)°,
£D = (4x - 5)°. Find x and y and hence the values of the four angles.

22. Two numbers are in the ratio of 1 : 3. If' 5 is added to both the numbers, the ratio becomes 1 : 2.
Find the numbers.
® Long Answer Questions: [5 marks each]
23. Draw the graphs of the equations y = -1,y = 3 and 4x - y = 5. Also, find the area of the
quadrilateral formed by the lines and the y-axis.
24. Solve the following system of linear equations graphically and shade the region between the two
lines and x-axis.
G) 3%+ 2y—4 =0 (i) Sx+2-11=0
2%-8y-7=10 -8y +10=0
25. The sum ol a two digit number and the number formed by interchanging its digits is 110. If 10

is subtracted from the first number, the new number is 4 more than 5 umes the sum of the digits
in the first number. Find the first number.

Ankita travels 14 km to her home partly by rickshaw and partly by bus. She takes half an hour
if she travels 2 km by rickshaw, and the remaining distance by bus. On the other hand, if she
travels 4 km by rickshaw and the remaining distance by bus, she takes 9@ minutes longer. Find the
speed of the rickshaw and of the bus. [NCERT Exemplar]

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 [raction.

Points 4 and B are 70 km apart on a highway. A car starts from A and another car starts from
B simultaneously. If they travel in the same direction, they meet in 7 hours, but if they travel
wowards each other, they meet in one hour. Find the speed of the two cars.

A takes 6 days less than B 1o do a work. Ifboth 4 and B working together can do it in 4 days, how
many days will B take to finish it?
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Answers
L@® @@ (iit) (d) @) (@ @) (@)
2. Yes 3. Nosolution 4. k # 3 5.k=8 6.k=% Toa=3848=1
8. 14 9. consistent 10. 6 11. k=5
12. k #1 (the pair of equations have unique solution for all real values of k except I)
=9 =0 ;
13.a=5,b=1 I4.x—13,y—13 15. 45 years
16. x = 340,y = —165, A = '2—1 17. 14,%
18. Fixed charge = ¥ 1000; cost of food per day = T140
19. 100 students in Hall A, 80 students in Hall B 20. 40 years
21. x =33,y =50, ZA = 70°, ZB = 53°, £/C = 110°, £D = 127° 22. 5and 15
23. 6 square units 24, )x=2,y=-lw)x=1,y=4 25, 64
26. 10 km/h, 40 km/h ot

28. Speed of car from point A = 40 km/ h and from point B = 30 km/h 29, 12 days

Self-Assessment

Time allowed: 1 hour Max. marks: 40

SECTION A

1. Choose and write the correct option in the following questions. 3x1=3)
(f) The cost of production per unit for two products, A and B, are 100 and T80 respectively.

In a week, the total production cost is ¥32000. In the next week, the production cost

reduces by 20%, and the total cost of producing the same number of units of each product

is ¥25600. Which of these are the equations that can be used to find the number of units of

A, x and the number of units of B, y7
(@) 100x + 80y = 32000 and 80x + 64y = 25600

(b) 100x + 64y = 32000 and 80x + 100y = 25600
(¢) 80x + 64y = 25600 and 80x + 64y = 32000
(d) 80x + 80y = 32000 and 100x + 64y = 25600
(i) Consider the equations shown.p + g=5andp —g=2
Which of these are the values of p and ¢?
@p=159=35 B)p=3859=15 ()p=2,9=3 dp=3¢=2
(i) The value ofk for which the lines (k + 1)x + 3ky + 15 = O and 5x + ky + 5 = 0 are coincident
is
(@) 14 ()2 () -14 @) -2
2. Solve the following questions. 2x1=2)
(i) If Vax—-yby=b-aand Vbx - yay=0 then what is the value ofx —y?

(i) For the pair of equations Ax + 3y = -7, 2x - 6y = 14 10 have infinitely many solutions, find
the value of A.
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SECTION B

® Solve the following questions. (4x2=8)
8. For what value of k, will the following pair of equations have infinitely many solutions?
9+ 8y =Tand (k+2)x-3(1-k)y =5k + 1 [CBSE 2019(30/2/2)]

4. Find the solution of the pair of equations:
g8 I 2
F+5=rlig-5 =250 [CBSE 2019(30/2/3)]

5. Find the value ofk for which the system of equationsx + 3y -4 = D and 2x + ky = 7 is inconsistent.
6. The larger of two supplementary angles exceeds thrice the smaller by 20 degrees. Find them.

® Solve the following questions. 4x3=12)

7. Solve graphically the system of lincar equations:
-3 +4=0 and 4 +3y-20=0
Find the area bounded by these lines and x-axis.
8. Solve the following pair of linear equations: [CBSE 2019(30/3/3)]
3+ 4y =10
-2y =2
9. Determine graphically the coordinates of the vertices of a triangle, the equations of whose sides
are given by 2y —x = 8,5y -x = l4andy-2x = L. [CBSE 2020(30/1/1)]
10. A person, rowing at the rate of 5 km/h in still water, takes thrice as much time in going 40 km
upstream as in going 40 km downstream. Find the speed of the stream. [NCERT Exemplar]

11. Determine graphically, the vertices of the triangle formed by the linesy = x, 3y =x,x +y = 8.
[NCERT Exemplar]

12. Susan invested certain amount of money in two schemes A and B, which offer interest at the
rate of 8% per annum and 9% per annum respectively. She received 1860 as annual interest.
However, had she interchanged the amount of investment in the two schemes, she would have
received T20 more as annual interest. How much money did she invest in each scheme?

[NCERT Exemplar]

13. The sum of a two digit number and the number obtained by reversing the order of its digits is

165. If the digits differ by 3, find the number.

Answers
L (@)@ @) 6 (i) (a)
2. (1) Vb - ya (ii)-1 3.h=14 4. x=19==-0 5. 6
6. 40° 140° 7. x=2,3y=4;12sq. units 8. x=2,y=1

9. A(-4, 2), B(1, 3), C(2,5) 10. 2.5 km/h 11. (0, 0), (4, 4), (6, 2)
12. Scheme A — 12,000, Scheme B — T10,000 13. 69 or 96
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