Pair of Linear Equations
in Two Variables

Quick Revision

Two linear equations in the same two variables,
say x and y, are called pair of linear equations
(or system of pair equations) in two variables.

The general form of pair of linear equations in
two variables x and y is
agx+b,y+¢, =0
and Gy X+ by y +¢,=0,
where a4, b,, ¢, and a,, b,, ¢, are all real numbers

9 | 12 A
and a; + b, #0, a; + b, 0.

Solution of a Pair of Linear Equations
in Two Variables

Any pair of values of x and y which satisfies
both the equations, a,x + by + ¢, =0 and

a,x + b,y + ¢, =0, 1s called a solution of a given
pair of linear equations.

Solution of a Pair of Linear
Equations by Graphical Method

Let us consider a pair of linear equations in
two variables, a,x + 5y + ¢, =0 and

a,x + b,y +c, =0.

To find the solution graphically, there are three
cases arise

Case I When the graph of system of linear
equations will represent two intersecting lines,
then coordinates of point of intersection say
(@, b) is the solution of the pair of linear
equations. This is called consistent pair of
linear equations.

Case I When the graph of system of linear equations
will represent two parallel lines, then there is no point
of intersection and consequently there is no pair of
values of x and y which satisly both equations. Thus,
given system of equations have no solution. This is
called inconsistent pair of linear equations.

Case III When the graph of system of linear equations
will represent coincident or overlapping lines, there
are infinitely many common points. Thus, the given
system of equations have infinitely many solutions.

Such pair of linear equations is called dependent pair
of linear equations and it is always consistent.
Nature of Lines and Consistency

The nature of lines and consistency cnrrespmndmg to

linear equations a,x + 5,y + ¢, =0 and
a,x + b,y + ¢, =0, is shown in the table given below

Algebraic

Compare Graphical : Consis-
: ; interpre-
the ratios representation i tency
4 b, Intersecting Exactly one System is
a2  p lines solution consistent
£ (unique)
a; b Coincident Infinitely ~ System is
a, B b, lines many consistent
solutions  (depen-
i
=1 dent)
b
a b LG Parallel lines  No solution System is
. B INConsis-
: : . tent
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Algebraic Methods for Solving a Pair of Linear
Equations

There are three methods for solving a pair of linear
equations

1. Substitution Method

In this method, value of one variable can be found out
in terms of other variable from onc of the given
equation and this value is substituted in other
equation, then we get an equation in one variable,
which can be solved easily.

2. Elimination Method

In this method, one variable out of the two variables is
eliminated by making the coefficients of that variable
equal in both the equations.

After eliminating that variable, the left equation is an
equation in another variable, which can be solved
easily.

Value of one variable obtained in this way can be

substituted in any one of the two equations to find the
value of other variable.

Equations Reducible to a Pair of Linear
Equations

Sometimes, equations are not linear but they can be
reduced to a pair of linear equations by making some
suitable substitutions.

1 1
(i) If the given equations involve —and —, then put

X i
1 1 . .
= pand =g to convert into linear form.
X

l:-mdl

yib’

(ii) If the given equations involve
X*ta

then put = pand

xta ytb

= ¢ to convert into

linear form.

1 1
and 5

i

= ¢ to convert into linear

then

(iii) If the given equations involve
X + J}

L pand !
Xy

ut
P X+Yy

form.
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Some Important Points

(i) Suppose present age of one person as x
years and of the other as y years. Then, ‘@’
years ago, age of 1st person was( x —a)
years and 2nd person was (y —a) years.
Alter ‘b’ years, age of 1st person will be
(x +b) years and 2nd person will be (y+ )
years.

(ii) Suppose the fare of a full ticket may be
taken as T xand the reservation charges may
be taken as ¥ y, so that 1 full fare =% (x + y)

and 1 half fare =%(§+ y).

(iii) Two digit number =10x + y, where
x and y are respectively the ten and unit
digit. On interchanging the position of
digits, new number becomes 10y + x.

(iv) Let the numerator of the fraction be x and
denominator be y. Then, the fraction is
X/ y.
Distance

(v) Speed=—-

Time

(vi) Let the speed of boat in still water be
x km/h and speed of stream be y km/h.
Then, the speed of boat downstream
=(x+ y) km/h and speed of boat
upstream = (x — y) km/h.

(vii) If a person can do a piece of work in =
days, then he will do 1/n of the work in

one day and vice-versa.
(viii) (a) Sum of angles of a triangle is 180°.
(b) Opposite angles of a parallelogram are

equal.

(c) In parallelogram, sum of adjacent
angles is 180°.

(d) In cyclic quadrilateral, sum of opposite
angles is 180°.

(e) Area of rectangle = Length x Breadth,
Perimeter of rectangle

= 2 (Length + Breadth)



Objective Questions

Multiple Choice Questions
1. The pair of equations y=0and y = -7

has

a) one solution

h) two solutions

c) infinitely many salutions
d) no solution

[INCERT Exemplar]

(
(
(
(

. The pair of equations x = aand y = b

graphically represents lines which are
[a) parallel INCERT Exemplar]
b) intersecting at (b, a)

c) coincident

d) intersectingatia,b)

. Akhila went to a fair in her village.
She wanted to enjoy rides on the giant
wheel and play hoopla. If each ride
costs ¥ 3 and a game of hoopla costs

X 4, then she spent X 20. The linear
equation to represent this condition is
(a) 3x + 4y =27 (b)4x+ 3y =5
(c)3x+4y=20 (d)None of these

. A fraction becomes %,, if 2 is added to

both numerator and denominator, if
however 4 is subtracted from both

numerator and denominator, then the

1
fraction becomes > The algebraical

representation of situation is
(a)ox—4y+2=0x—y=0
(b)ox—4y+2=02x—y—-4=0
(C)x+4y=0,y+2x=0

(d)None of the above

. Romila went to a stationary stall and
purchased 2 pencils and 3 erasers for
9. Her friend Sonali saw the new variety
of pencils and erasers with Romila, and
she also bought 4 pencils and 6 erasers
of the same kind for ¥18. The algebraic

representation of situation is

1.

10.

a)2x+3y=9, 3x+5by=18
b)2x+4y =8, 4x+ 6y =18
c)2x+3y=9,4x+6y=18
d)None of the above

. 3x — y=3,9x — 3y =9 has infinite

solution.
(a) True
b)False

)
) Cannot say
)Partially true/false

[
(C
(d
The number of common solutions for
the system of linear equations
Sx+4y+6=0and10x +8y =12is

(b)1
(d)None of these

. On comparing the ratios a, / ay, b, / by

and ¢, /¢y and without drawing them,
the pair of linear equation is

3x -5y +8=0,7x+6y-9=0

(a) parallel

(b)intersecting

(c) coincident

(d)None of the above

. If a pair of linear equations is

consistent, then the lines will be
(a) parallel [NCERT Exemplar]

(b) always coincident

(c) intersecting or coincident

(d) always intersecting

If a pair of linear equations is given by

a,x + by 4};‘51 =0and ayx + b9y + ¢y =0
a ¢

and — = -1 %= -1 In this case, the pair
a, by ¢y

of linear equations is consistent.

(a) True

b)False

(D)
(c) Cannot say
(d)Partially true/false
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1.

12.

13.

14.

15.

16.

17.

If the lines intersect at a point, then that
point gives the unique solution of the
two equations. In this case, the pair of
equationsis ......... .
la) Consistent

(c) Inconsistent

(b) Cannot say
(d) None of these

If the lines are parallel, then the pair of
equations has no solution. In this case,
the pair of equations is ......... .

(a) Consistent (b) Inconsistent

(c) Cannot say (d) None of these

Which of the following pair of
equations are inconsistent?

(a) dx—y=9, x—gzﬁ

(b)4x+3y =24, —2x+ 3y=06
(c)bx—y=10,10x-2y =20
(d)—2x+y=3 —4x+2y=10

The pair of linear equations are
4x — 5y —12=0,10y + 20 = Bx

(a) consistent (b)inconsistent

(c)can't say (d)None of these

A pair of linear equations which has a

unique solution x = 2and y = — 3 is
INCERT Exemplar]

a) x+y=land2x—3y=-b
b) 2x+by=—1and4x+10y=-22
c) 2x—y=1and 3x+2y =0
(d) x=4y—-14=0andbx—-y—-13=0

The pair of equations x + 2y + 5 =0 and
— 3x —6y +1=0 has
a) a unigue solution

(&)

(b) exactly two solutions
(c) infinitely many solutions
(d)

d) no solution

One equation of a pair of dependent
linear equations is —5x + 7y — 2 =0.
The second equation can be

[NCERT Exemplar]

(b) =10x =14y +4=0
(d) 10x =14y + 4 =0

(a) 10x+14y+ 4 =0
(c) =10x+14y + 4 =0
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18.

19.

20.

21.

22.

23.

If the lines given by 2x+ ky =1and
3x —5y = 7 has unique solution, then the
value of £ is

(a)—10/3

(b)-5/3

fe) 2/3

(d)for all real value except i;]

The value of % for which the system of
linear equations x + 2y = 3,

bx + ky +7 =0 is inconsistent is
[CBSE 2020]

_a
3
(c)5

Z

(d)10

The value of ‘A’ for which the system of
equations £x — 5y = 2; 6x + 2y =7 has no
solution is

(a)—15

—b
{b]?

[G]$

(d)None of the above

For what value of 4, will the following
pair of linear equations have infinitely
many solutions?

2¢+3y=4 and (k+2)x+6y=3k+2
(a)1 (b)2
(c)3 (d) 4

If the lines given by 3x + 2ky = 2 and
2x 4+ 5y =1are parallel, then the value
of £ is [NCERT Exemplar]
b 2
i h) =
(a) Z (b) :
15 5
b d) =
(c) ; (d) -

For what value of p, will the following
system of linear equations represent
parallel lines?
—x+ py=1and px—y=1

(b)3

(d)None of these

(a)2
(c)1
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24,

25.

26.

21.

28.

29.

30.

The value of @ for which the lines x =1,
y =2 and a’x +2y — 20 =0 are
concurrent, 1s
1a)

(c)—4

The value of x and y for the following
system of equations x + 8y =19 and

2x + 11y = 28, (by substitution method) is
()3, 2 (b} 2, 3

()b, 3 (d) 3, 4

Solve the following system of linear
equations
ax +by—a+b=0
and bx —ay —a— 0 =0,
The value of x and y are
(a)1, -7 (b)—1,1
(c)1, 0 (d) ;2

The difference between two numbers is
26 and one number is three times the
other number. The numbers are

(a) 39 and 26 (b) 39 and 41

(c)39 and 13 (d) None of these

Two numbers are in the ratio 5 : 6. If 8
is subtracted from each of the numbers,
the ratio becomes 4 : 5, then the

numbers are ......... i1 Ui [T :
(a) 48, 20 (b) 40, 28
(C) 40, 48 (d) 20, 24

Using elimination method, all the
possible solutions of the following pair
of linear equations 1s

2x + 3y =8and 4x +6y =7
Bi=2. =35

(d) All real values

(a) Consistent

(c)No solution

Find the values of x and y in the
following equations.

x — 3y =8 and 5x + 3y =10

£ 5
% 3 ¥ 3
(c)x=—3,y=_—; (d) None of these

31.

32.

33.

34.

35.

36.

37.
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The values of x and y for the following
pair of linear

41x + 53y =135 and 53x + 41y =147.

(B a=2 =3 [o)w= p=?

el rsdp=2 (=2, 3=

If 2x + 3y =5 and 3x + 2y =10, then
X= Y E swoveunn :

(a)3 (b)<

(c)5 (d)B

If x =aand y = b is the solution of the
equations x —y = 2and x + y = 4, then
the values of @ and b are 3 and 2,
respectively
(a) True
(c) Cannot say

(b)False
(d)Partially true/false

The pair of equations
3*"7 =81 81" =3 has
(

a)no solution

(b)unigue solution

(c) infinitely many solutions
(d)

17
d)x =2, y=1-
3’ g

If the angles of a triangle are x, y and

40° and the ditterence between the two
angles x and y is 30°. Then, the value of
x and y is 85° and 55° respectively.

(a) True (b)False

(c)Can't say (d) Partially true/false

The sum of 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 times the sum of the
digits in the first number. Then, the first
number is 64.
(@) True

(c) Cannot say

(b)False
(d) Partially true/false

The area of a rectangle increases by
76 sq units, if the length and breadth is

increased by 2 units. However, if the
length is increased by
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38.

39.

40.

41.

42.

3 units and breadth is decreased by
3 units, the area of sets reduced by
21 sq units. Find the breadth of

the rectangle.
(@) 9 units

(c) 18 units

(b) 16 units
(d) 21 units

A fraction becomes 4/5 when 1 is
added to each of the numerator and
denominator. However, if we subtract
5 from each of them, it becomes 1/2.
Then, numerator of the fraction is
(a)6 (b)7

(c)8 (d) 9

Six years hence, a man’s age will be
three times the age of his son and three
years ago he was nine times as old as
his son. The present age of the man is
(a) 28 (b) 30

(c)32 (d) 34

Aruna has only ¥ 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 0f3 1 and
X 2 coins is
()24, 24

(c) 26, 26

(h) 25, 25
(d)None of these

From a bus stand in Delhi, if we buy

2 tickets to Pitampura and 3 tickets to
Dilshad Garden, the total cost is<¥ 46
but if we buy 3 tickets to Pitampura and
5 tickets to Dilshad Garden, the total
cost is ¥ 74. Then, the fares from the
bus stand to Pitampura and to Dilshad
Garden is

(a)¥ 8; 3100 (b)¥10,¥ 8

(c)T 8; T 10 (d)¥ 20,%5

The value of x and y of the following
pair of equation is
2 3 _ .5 4
X
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43.

44,

45.

46.

47.

The value of x and y of the following
pairs of equations by reducing them to
a pair of linear equations is

2 3 4 9

+— =
Ve oy

=1
va

The values of x and y in the pair of
equation x + 4y = 27xy, x + 2y — 21xy is

a8 ¥ =% =15 (b)%=]18;y=3

1 1
G K= — d)}:{’:—J —_—
C)x=cmy == ( =Y =g

The value of x and y in

5 2 1 10 2 5
x+1 y-1 2 x+1 y-1 2
x#—land y #1, is
(a)x=4,y=5 (Blx=5.y=4
] ]
(O) = = d)None of these
e (

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 h less than the scheduled time
and if the train was slower by 10 km/h,
it would have taken 3 h more than the
scheduled time. Then, the distance
covered by the train is

(a)50 km (b) 300 km

(c)B00 km (d)12 km

The ratio of incomes of two persons is
9: 7 and the ratio of their expenditures
is 4 : 3. If each of them manages to save

< 2000 per month, then find their

monthly incomes. Form a pair of linear
equations from the above data and by
elimination method, the value of
monthly incomes are

(a) 18000, 14000

(b) 20000, 12000

(c) 22000, 10000

(d)None of the above
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48. A boatman rows his boat 35 km
upstream and 55 km downstream in
12 h. He can row 30 km upstream and

44 km downstream in

10 h, then the

speed of the boat in still water is

(@) 8 km/h (b) 3 km/h
(c) 5 km/h (d)1Tkm/h
49. Match the Column
Column I Column II
A. 2x+3y=40 1. Coincident lines
bx + 5y =10
B. 2x+3y=40 2. Intersecting lines
bx +9y =50
C. 2x+3y=10 3. Parallel lines
4x +6y =20
Codes
A B C A B C
(a)1 2 3 b3 2 1
e)2 3 1 (d)1 3 2
50. Column-I1I give value of x and y for pair
of equation given in Column-II.
Column I Column II
A. 2x+y=8, (p) (3, 4)
x+0y =15
B. 5x+ 3y =35, (q) 4, 5)
2x +4y =28
C. 15x+4y=61 () (3, 2)
4x +15y =72
Codes
ABC A B 48
a)r p g (blp r g
(clr g p (d)None of these

Assertion-Reasoning MCQs
Directions (Q. Nos. 46-54) Each of these

questions contains two statements : Assertion

(A) and Reason (R). Each of

these questions

also has four alternative choices, any one of

which is the correct answer. You have to
select one of the codes (a), (b), (c) and (d)

given below.

21.

92.

9d.

24.

29.

43

(a) Alistrue, Ristrue: Risacorrect
explanation for A,

(b) Aistrue, Ristrue: Risnot a correct
explanation for A.

(c) Aistrue; Ris False.
(d) Aisfalse: Ris true.

Assertion (A) 4x + 3y =18 is a line
which is parallel to X-axis.

Reason (R) The graph of linear
equation ax = b, where a # 0 is parallel
to Y -axis.

Assertion (A) The value of ¢ = +2 if

x = 3, y = lis the solution of the line
2% +y—g° —3=0.

Reason (R) The solution of the line
will satisfy the equation of the line.

Assertion (A) The graphical
representation of x + 2y — 4 =0 and

2x + 4y — 12 = 0 will be a pair of parallel
lines.

Reason (R) Leta;x + b,y + ¢, =0 and

asx + by y + ¢, =0 be two linear
a b
equations and if 1L =1 2L then the
a, by ¢y
pair of equations represent parallel lines
and they have no solution.

Assertion (A) The graphical represen-
tation of 2x + y=6and 2x —y + 2=0
will be a pair of parallel lines.

Reason (R) When £ = —1, then linear

equations 5x +ky = 4 and 15x + 3y =12
have infinitely many solutions.

Assertion (A) The value of £ for which
the system of equations kx — y = 2,
6x — 2y = 3 has a unique solution is 3.

Reason (R) The system of linear
equations

ax+by+c, =0and agx + byy +¢y =0
a, b

has a unique solutions, if — #—,
a, by
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926.

of.

28.

29.

60.

Assertion (A) Pair of linear equations :
Ox + 3y +12 =0, 18x + 6y + 24 = 0 have

infinitely many solutions.

Reason (R) Pair of linear equations
ax+by+c =0andayx +byy+cy =0
have infinitely many solutions, if

a b ¢

Qg b:z o

Assertion (A) If the system of
equations 2x + 3y = 7 and

2ax + (@ + b)y = 28 has infinitely many
solutions, then 2a — 6 =0.

Reason (R) The system of equations
3x —5y=9and 6x —10y =8 has a
unique solution.

Assertion (A) When £ = — 4, then

linear equations x + (k + 1) = 5,

(k + 1)x + 9y = 84 — 1 have infinitely

many solutions.
Reason (R) ¢,x + b,y = ¢, and

ayx + byy = ¢, have infinitely many

; NS
solutions, if — =— = —.
ay by ¢

Assertion (A) x + y — 4 =0 and
2x + ky — 3 =0 has no solution if £ = 2.
Reason (R) a;x + b,y + ¢, =0 and

ayX + byy + ¢, =0 are consistent,

if L o k—l

a, k,
Assertion (A) A two-digit number is
obtained by either multiplying sum of
the digits by 8 and adding 1 or by
multiplying the difference of digits by
13 and adding 2. The number is 41.

Reason (R) The linear equations used
are7/x — 2y +1=0and 12x —23y + 2 =0.
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Case Based MCOs
61. From Rajiv Chowk Metro Station, if

Charu buys 4 tickets to Karol Bagh and
6 tickets to Hauz Khas, then total cost is
X 92, but it she buys 6 tickets to Karol
Bagh and 10 tickets to Hauz Khas, then
total cost is ¥ 148.

Consider the fares from Rajiv Chowk to
Karol bagh and that to hauz Khas as T x
and X y respectively and answer the
following questions.

(i) Ist situation can be represented

algebraically as
(a) 3x —by =74
(b)2x+ 5y =74
(C)2x— 3y =46

(d)2x+ 3y =46

(ii) 2nd situation can be represented

algebraically as

(a)ox+ 3y="74 (b)5x =3y =74
(c)3x+by="74 (d)3x -5y =74
(iii) Fare from Rajiv Chowk to Karol
Bagh is
(a)X 6 (b)X 8
(c)Z 10 (d)X 2
(iv) Fare from Rajiv Chowk to Hauz
Khas
(a)% 10 (h)T 12
(c)T 14 (d)T 16
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(v) The system of linear equations
represented by both situation has

(a)infinitely many solutions
(b) no solution

(c)unique solution

(d) None of the above

62. A test consists of “True’ or ‘False’

questions. One mark is awarded for

1
every correct answer while E mark is

deducted for every wrong answer.

A student knew answers to some of the
questions. Rest of the questions he
attempted by guessing. He answered
120 questions and got 90 marks.

Marks given Marks

Type of

. for correct deducted for
question
answer wrong answer
True/False | (25
[CBSE Question Bank]

(i) If answer to all questions he
attempted by guessing were wrong
then how many questions did he
answer correctly?

(a) 96 (b) 92

(c)90 (d)None of these
(ii) How many questions did he guess?

(a) 20 (b) 22

(c) 24 (d)26

(iii) If answer to all questions he
attempted by guessing were wrong

and answered 80 correctly, then how

many marks he got?

(a) 40 (b) 80
(c)75 (d)70

(iv) If answer to all questions he
attempted by guessing were wrong,
then how many questions answered
correctly to score 95 marks?

(a) 95 (b)100
(c)120 (d) 80

45

(v) If answer to all questions he
attempted by giving were wrong and
answered 90 correctly, then how
many marks he got?

(a) 90 (b) 100
(c)S5 (d)80

63. Mr Jayant sahu arranged dinner party
for some of his friends. The expenses of
the dinner are partly constant and
partly proporfional to the number of
guests The expenses amount to I 450
for 5 guegt and T 850 for 10 guests.

Denote the constant expense by I x and
proportional expense per person by X y
and answer the following questions.

(i) Represent both the situations
algebraically
(a)x+5y=850 x+10y=450
(b)x =5y =850, x—10y =450
(c)x+ 5y =450, x+ 10y =850
(d) None of the above

(ii) Proportional expense for each person is

(a)% 50 (b)% 80
()% 80 (d)Z 100

(iii) The fixed (or constant) expense for
the party is
(a)3 50
(c)% 90

(iv) If there would be 12 guests at the
dinner party, then what amount
Mr Jayant has to pay?
(a)% 1500 (B)Z 1300
(c)% 1200 (d)Z 1010

(b) 80
(d)% 100
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(v) The system of linear equations
representing both the situations will
have

(a) unique solution

(b) no solution

(c)infinitely many solutions
(d) None of the above

64. Amit is planning to buy a house and the
layout is given below. The design and
the measurement has been made such
that areas of two bedrooms and kitchen
together is 95 sq m.

> X ¢ y D¢ > Y <
l Bath .
5 mT Bedroom 1 st Kitchen
2 M
Living room
5m Bedroom 2

le 15T 3
[CBSE Question Bank]

Based on the above information,
answer the following questions:

(i) Form the pair of linear equations in
two variables from this situation.
(a)2x+ y=19, x—y=13
(b)2x+y=19, x+y=13
(C)2x—y=13.x+y=19
(d)2x—y=19,x+ y=13

(ii) Find the length of the outer boundary
of the layout.
(a)27 m
()54 m

(b)30m
(d)None of these

(iii) Find the area of each bedroom and
kitchen in the layout.
(a) 35 m*, 15 m” (b) 271i% 30 m”
(c) 40 m?, 30 m? (d)30 m?, 35 m?

(iv) Find the area of living room in the
layout.
(a) 75 m?
(c)72 m?

(b) 65 m*
(d)None of these
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(v) Find the cost of laying tiles in kitchen
at the rate of ¥ 50 per sq m.

(a) 1800 (b)1525
(c)1750 (d)1250

65. Shivam usually go to a Vegetable shop

with his mother. He observes the
following two situations.

On 1st day : The cost of 4 kg of onion
and 2 kg of tomato was ¥ 3200.

On 2nd day : The cost of 8 kg of onion
and 4 kg of tomato was I 6000.

Denoting the cost of 1 kg onion by ¥ x
and cost of 1 kg tomato by ¥ y and

answer the following questions.

(i) Represent algebraically the situation

of day-I.

(a) x+ 2y =1500 (b)2x + y=1600

(c)x—2y=1500 (d)None of these
(ii) Represent algebraically the situation

of day-I1I.

(a)2x + y=1500 (b)2x —y=1500

(c)x+ 2y =1500 (d)2x+ y =750

(iii) The linear equation represented by
day-I, intersect the X-axis at

(a)(0,800) (b)(0, -800)
(c)(800,0) (d)(-800, 0)



CBSE New Pattern ~ Mathematics X (Term-I) 47

(iv) The linear equation represented by Refer situation 1

day-11, intersect the ¥ -axis at (i) If the fixed charges of auto rickshaw

EE;FB]OB%DDS) EE;E[[]J ;;E%?) be ¥ x and the running charges be

A ‘ X y» km/h, the pair of linear equations
(v) Linear equations represented by representing the situation is

day-I and day-II situations, are (3)x+10y =110, x+ 15y =75

(a) non-parallel (b)x+10y =75, x+ 15y =110

b) parallel (c)10x+ y=110,15x+ y=75

(
(c)intersect at one point (d)10x+y =75, 15x+ y =110
(d) overlapping each other F

(ii) A person travels a distance of 50 km.
The amount he has to pay is
(a)T 165 (b)T 2656
(c)T 355 (d)T 455

66. 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 different Refer situation 2
types of vehicles like auto, Rickshaws,
taxis, Radio cab etc. The auto charges
in a city comprise of a fixed charge

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

together with the charge for the (2)3185 (b)X 289
distance covered. Study the following ()T 275 (d)R 305
situations.

(iv) The graph of lines representing the

conditions are: (situation 2)

Yn
P54

20T
157

(20, 25)

Name of Distance travelled @ Amount (30, 5)

the city (km) paid (in )
City A 10 75 o 2| 5 10 15 20 25 30 35
15 110 ol
City B 8 91 e
%%
14 145 o
? p 20+
Situation 1 In city A, for a journey |
of 10 km, the charge paid is ¥ 75 and (©)
for a journey of 15 km, the charge paid | 2051
is Z 110. ) ° (12,5 0) "
& —t—t— : —
Situation 2 In a city B, for a journey _g__ : 20 25 30 35
of 8 km, the charge paid is ¥ 91 and for 10l #5210 (25, —10)
a journey of 14 km, the charge paid is y'd

X 145. [CBSE Question Bank]
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vy (v) The lines representing the conditions
25+ situation 2 are

(a) Parallel lines

(© —Z1 (11, 10) 19, 0) (b) Intersecting lines
_ 1 (c)Coincident lines

(d) None of the above
X'

T (15, 15) 35 10
(0, 10) (5’. 1

@
B
N
&

: i : | : — X
O 5 10 1b 20 25 30 35
-5+ 2(15,5)
w‘}’”
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1. The given pair of equations are y =0 and

y=-17
Y
X« o- }":0 » X
e
\]/J'

By graphically, both lines are parallel and
having no solution.

. By graphically in every condition, if a, 5> 0;
a, b<0,a>0,b<0,a<0,b>0buta=25+0.

The pair of equations x =z and y =&
eraphically represents lines which are
intersecting at (a, b).

Ita, 6 >0

¥ s
4
|
a, b) |

e i (———)4— —————— >y =>5b
I
|
|
|
X' : > X
€ O :
I
I
v
\r{}'

Similarly, in all cases two lines intersect at
(a, b).

. First, identify the variable quantities and let
these be x and y.

Let number of rides = x

and number of hoopla games played
by her =y

Cost of ‘4’ rides =3 3x
Cost of *y” hoopla games =3 4y
Total money spent =T 20

Then, we write the given condition in terms

of x and y.

SOLUTIONS

Let the equation be ax + by + ¢ = 0.

-. Equation is 3x +4y =20

. Let the numerator of the fraction be x and

denominator be y.
X

Then, the fraction is ~. Now, according to
y
condition I, we have
x+2 4
2 9
=> o2x+10=4y + 8
|cross-multiply both sides]
=  Ax—4y+2=0 .. (i)
and according to condition 11, we have
x—4 l
y—4 2
|cross-multiply both sides]
= 2x —-8=y—4
= 2x —y—-4=0 sz )

Thus, the algebraic representation of given
problem is

2x—4y+2=0
and 2x-y-4=0

. Let the cost of 1 pencil be ¥ x and that of

one eraser be <y.

It is given that Romila purchased 2 pencils
and 3 erasers for T 9.

s 2x+3y=9
It is also given that Sonali purchased 4
pencils and 6 erasers for 18

s 4x+6y=18
Algebraic Representation The algebraic
representation ot the given situation is
2x + 3y =9 ()
4x +6y=18 .. (i)

. Given,3x —y =3

9x — 3y =9
On comparison with the standard equation
ax+by+c =0anda,x+ by +c,=0
i =3, & ==L 6=-3
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10.

a, 9 b, -3

So, the lines are coincident lines and hence
infinite solution.

Given, bx +4y +6=0and 10x +8y —12=0
On comparison with standard equation

a, =50b =4,¢,=6

a,=10,b6, =8,¢, =12

a; b; s 5 6

4
8

Here,
a, b, ¢, 10 —-12

These represents parallel lines so there is no
any common solution

The given pair of linear equations is
Jx —3y+8=0
7x +06y-9=0

On comparing the given equations with
standard form of pair of linear equations i.e.

and

ax+by+c =0

and  a,x + by + ¢y =0, we get
¢, =3, b=-25, ¢,=8
and a,=7, b, =6, ¢,=-9
Here, izé and b—lz_—
a, 7 b, ©
4 b
a, b,

. The lines representing the given pair of
linear equations will intersect at a point.

Condition for a consistent pair of linear

equaﬁﬂns
a b
a, b

lintersecting lines having unique solution]

a b
and —L=-l=
gy By T

Gy

[coincident or dependent|

Ifi:ﬁ;ﬁf_l

& & @
This represents parallel lines and hence no
solution (Inconsistent)
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11.

12.

13.

14.

15.

If lines are intersecting i.e. there is some
solution and hence system of equations
becomes consistent.

If lines are parallel i.e. no solution hence
system becomes inconsistent.

On comparing the above equations with
standard form of pair of linear equations
a,x+by+c =0anda,x + b,y +¢, =0,
we gel

a b ¢ 3 3 -9

[a) —at L s g D =, consistent
a b ¢, 1 1 =3
a b 4

(b) -1 # L as — # — 1, consistent
a b, ¢ 5 1 10 ;

(g —c L b gy  _ 2 2" consistent
45 b, ¢, 10 2 20
a b, ¢ — 9 :

) g g = = L , inconsistent

a, b, ¢, -4 2 10

ol

The given pair of linear equations is

4x -0y —-12=0and —-8x +10y +20=0

On comparing with standard form of pair

of linear equations, we get
a,=4,b=—5¢,=-12

and a, =—28, by =10, ¢y = 20
-5

HETEE ﬁ:i:—lﬂblz :_rl

a, -8 2°b 10 2
and {:—1:—1_—2:—%

Cq 20 5

o _b,a

ay by ¢y

». Given pair of linear equations is
inconsistent.
If x — 2, y — — 3is a unique solution of any

pair of equation, then these values must
satisfy that pair of equations.

From option (b),
LHS=2x+5y=2(2) + 5(- 3)
=4 —15=—-11=RHS
and LHS =4x + 10y =4 (2) + 10(- 3)
=8 —-30=-22=RHS
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16.

17

Given, equations are x + 2y + 5 =0
and - 3x -6y +1=0
Here, a,=1,6,=2,¢,=5

and a,=-3,b6,=-6,¢,=1
g, 1 & 2 1 ¢ 5
a, 1 bk 6 3w, |
:zl:bl#r:_l
ay by ¢

Hence, the pair of equations has no
solution.

Condition for dependent linear equations

5 K & _J ()
a, b, ¢, k
Given equation of line is, - 5x + 7y — 2 =0
Here, a=—5b=7¢=-2
5 7 2 1
FromEq. (i),- > =L =-2="" [say]
a, b, c, Kk
= a,=—5k, b, =7k, c, =—2k

where, £ is any arbitrary constant.

Putting £ = 2, then ¢, = - 10, 4, = 14

and ¢, =-4

.. The required equation of line becomes
@yx + b,y +cq=0

= —10x +14y -4 =0

= 10x —14y+4 =0

18. The given equations can be rewritten as

2x+ky —1=0and 3x-5y-7=0.

On comparing with ¢, x + 4,y +¢, =0 and
@yx +byy +¢, =0, we get

a,=2,b =k, ¢, =—1and

a,=3,b,=—5,¢y=-

For unique solution,
a, b 2  k -10
a, b, 3 -5 3

Thus, given lines have a unique solution for

all real values of £, except _Tm

19.

20.

21.

51

The condition that system of linear
equations @, x + by + ¢, =0 and
a,x + b,y + ¢, =0 1is inconsistent, if
B S (i)
Uy 05 €5
Given system of linear equations are
x+2y=3orx+2y—-3=0
and Sx+Aky+7=0
Here,a, =1, =2, ¢, =3
anda, =5,b,=k,c, =7
From Eq. (i), we get
| 3
T ok
5 ik 7
Taking Ist and IInd terms
1 2
e
5 k
Given, pair of linear equations is
fx —5y—2=0 and 6x +2y -7 =0
Here,a, =k, b, =—5,¢, =— 2
and a, =6,b,=2,c,=-7
On comparing with standard form of pair
of linear equations we get,

For no solution,

a b ¢ k -5 =2
a, b, ¢ 6 2 -7
(=
= iz_i: k=-15
6 2

Given, pair of equations is 2x + 3y —4 =0
and (£ + 2) x + 6y — (34 + 2) =0
On comparing the given equations with
standard form i.e.
a,x +by+c =0anda,x + byy + ¢, =0,
we get

a, = 2,
and ay =k+2, b, =6,
¢y =— (3k+2)

For infinitely many solutions,

=3 ¢ =-4
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On taking I and I terms, we get
2 3 2 1

k+2:g k+2:2

24. Given lines are x =1, y = 2 and
a’x +2y -20=0.

22,

23.

— k+2=4 = k=2

which also satisfies the last two terms of
Eq. (1).

Hence, the required value of £ is 2.

Condition for parallel lines is

Since,x=1,y=2&nd&2x+2y—20=()are

concurrent, i.e x =1, y = 2 and

a’x + 2y — 20 =0 having a common

solution.

So, x =1, y = 2 is a solution of given
equation

a?14+2:-2-90=0=4%—-16=0

@ B . 4y .
— — —
a, b, ¢, 0 =3 .{12:16=:'r:3:—4,4
Given lines, 3x + 2ky —2=0 25. Given equations are
and 2x +5y - 1=0 x+8y =19 .. (1)
Here, a; =3, b = 2k,.¢;, =—2 and 2x + 11y = 28 o (1)
and ay=2,0y=9,¢y=—1 From Eq. (i), x =19 — 8y sed11)
From Eq. (i), é _ 2k On substituting x =19 — 8y in Eq. (ii), we
2 5 get
P19 2(19 - 8y)+11y = 28
4 = 38 — 16y +11y = 28
Given, pair of equations is = 5y =38-28=10
—x+ py—1=0 ceull
i ! = y="t=2
and px-y-1=0 (il 5

On comparing the given equations with
standard form i.e. ¢, x + b,y + ¢, =0 and
a,x + byy + ¢, =0, we get

g ==-Lb=p ¢ =-1

Now, on putting y = 2 in Eq. (iii), we get
x=19-8x2
== x=19-16=3

Thus, x =3 and y = 2 is the required

and a, = p, bg =—1, lyg = — solution.
For parallel hﬂ?ﬂ 26. The given system can be rewritten as
ﬂ_1:5_1¢'§_1 ax + by =a—->b sl
) 2 Co and bx — ay =da + b .(il)
— ;}1 - pl 4 _1 .... (i) From Egq. (i), we get
[ I O o= bb_ “
On taking I and II terms, we get = Y= = b_ i ...[1ii)
-1 p
F =" On substituting the value of y in Eq. (ii),
| we get
= pr=1= p==+1 bx—apa_b_mq—ai—b
Since, p = — 1 does not satisty the last two b -
1 [ Eq. (iii). ) ‘
erms of Eq. (iii) = b x — ala — b — ax) = bla + b)

. p =1is the required value.
Hence, tor p =1, the given system of
equations will represent parallel lines.

|multiplying both sides by 4|
= b’x —a’ +ab+a’x = ab + b’
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27,

28.

= (b°+a’)x=ab+b* +a” — ab

__,-:12+£r2

= N = =]
a’ + b’

On substituting x =1in Eq. (iii), we get
—b

:}y:? — 1

Hence, solution of the given system is x =1
and y = - L.

a—b—a

Y= 7

Let the two numbers be x and y (x> y).

According to the question,

x—19=26 (1)
% =39 ...(1i)

On substituting the value of x from Eq. (ii)

in Eq. (i), we gel

and

3y—y =206
=5 2y =26
= y =13
On substituting y =13 in Eq. (ii), we get
x=3x13
= % =34

Hence, the two numbers are 39 and 13
Let the two numbers be x and y.

Then, by first condition. ratio of these two

numbers = 5:6
x:y=3:6
ka3 bx

D

()

oG O

= = y=

Y

and by second condition, then, 8 is
subtracted from each of the numbers, then

ratio becomes 4 : 5.
x—-8 4
y—8 5
= ax —40 =4y — 32
— 5x —4y =8 )

Now, put the value of y in Eq. (ii), we get
ax —4 (6—:{) =3
I
20x —24x =40
x =40

|

Z3.

30.

31.

53

Put the value of x in Eq. (i), we get

i |

x 4

n | N

!

Y=

L

=Ox8 =48

Hence, the required numbers are 40 and
48.

Given, pair of linear equations is
2%+ 3y =8 .. (1)
4x +06y=7

and ... (i)
On multiplying Eq. (i) by 2, to make the
coelficients of x equal, we get the equation

as

Ax +6y=16 ... (i)
On subtracting Eq. (ii) from Eq. (iii), we get
(4x—4x)+(6y —6y)=16-7
= 0=9

which is a false equation involving no
variable.

So, the given pair of linear equations has no
solution, i.e. this pair of linear equations is
inconsistent.

Given equations are

x—3y=8 .. (1)
and 5x+3y=10 .. (id)
On adding Eqgs. (i) and (ii), we get

br=18 = x= E =4

6
On putting x = 3 in Eq. (i), we get
3—3y=8 = 3y=3-8 = y=i—j

, -5
Hence, x = 3and y = Y
Given pair of linear equations is

41x + 53y =135 axall)

and 53x + 41y =147 <01

On adding Egs. (i) and (ii), we get
94 x + 94y = 282
= x+y=23
|dividing both sides by 94] ...(iii)
On subtracting Egs. (i) from (ii), we get
12x —12y =12
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52.

33,

34.

= x—9y=1
|dividing both sides by 12] ...(iv)
Now, adding Egs. (iii) and (iv), we get
2x=4 = x=2
On substituting x = 2 in Eq. (iii), we get
y=3-2=1
Hence, x = 2 and y = 1is the required

solution.
Given, 2x + 3y =5 s ()
3x +2y=10 ... (i)

Multiply Eq. (i) by 3 and Eq. (ii) by 2,

we get

bx +9y =15
bx +4y=20
9y =-35
y=-1
Substitute y = — 1in Eq. (i), we get
2x + 3(—1) =5
2x=5+3
2x =8
X =4

nx—y=4—-(-1)=5
Since, x = @ and y = b is the solution of the

equations x — y =2 and x + y =4, then
these values will satistv that equations

a—bh=2 ...(i)
and a+b=4 .. (i)
On adding Egs. (i) and (ii), we get
2a =06
a=3and b =1
Given,

35+7 =81= 3" V=3 x+y=4 ..(1
and 817 =3 = 31 V=3l 4(x - y) =1
1 i
= X—§y=— selil
¥= (i)
On adding Eqs. (i) and (ii), we get
1 17

Q=44 ="
4 4

CBSE New Pattern ~ Mathematics X (Term-I)

= X 2—
8 8

From Eq. (i), we get
,_15_7
3 8

. Given that, x, y and 40° are the angles of a

triangle.
x + y+40°=180°

[since, the sum of all the angles of a
triangle is 180°]

= x + 9 =140° suill)
Also, x —y=30° .. (i)
On adding Eqs. (i) and (ii), we get

2y =170°
= X =385°

On putting x = 85° in Eq. (i), we get
85° + y = 140°
= Yy =99°
Hence, the required values of x and y are
85° and 55°, respectively.

. Let the digit at units and tens place in the

given number be x and y respectively.

Then,

Number =10y + x .. (1)

Number formed by interchanging the digits
=10x +y

According to the given conditions, we have

10y + x) +(10x + ) =110

and, (10y +x)-10=5(x+y) +4

= 11x +11y =110
and, 4x-5y+14=0
= x+y—-10=0 ..(1)
and, 1x-5y+14=0 (i)
On multiplying Eq. (i) by 5, we get

5x + 5y —50=0 .. (i)
On adding Eqs. (ii) and (iii), we get

9x — 36 =0
= Ox = 36
= x =4
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37.

38.

From Eq. (i),
4+9-10=0

=3 y—6=0

— y =06

Putting the value of x and y in Eq. (i),
we get

Number=10x6+4 =64

Let the length of the rectangle be x units
and the breadth y units.

Then, (x + 2) (y + 2) = xy + 76
= 2x +2y+4 =76
= x+y =236 .. (1)
In the second case
(x4 3) (y— 3) =xy— 21
= 3y—=38x=9=-21

= Jx—3y=21-9=12
= x—y=4 ... (11)
From Eq. (i),
y=36—-x
Substituting the value of y in Eq. (ii), we get
x—(36-x)=4
= x—-36+x=4
= 2x =40

k] x = 20 units
and y = 36 — 20 =16 units
Hence, length = 20 units

and breadth = 16 units

. X
Let the fraction be —.

Y

Then, according to the question

x+1 4

y+1l o
= OX+5—4y+4
= 5x —4y=-1 i)
and S e

p—8 2
— 2x—-10=9y -5
= 2x—y=25 .. (i1)

On multiplying Eq. (i) by 2 and Eq. (ii) b
5 and then subtracting Eq. (ii) from Eq. (i),
we get

29,

40.

S

10x -8y =-.
10x — 5y =25
B
— 3y =—127
— y=9

On substituting the value of y in Eq. (i),
we get

Sbx —4 xY=-1
— S5x=-1+ 36
= A=
: 7
.. Fraction = —
9

Therefore, numerator of this fraction is 7.

Let present age of man = x yr

and present age of son = y yr

Six years hence, men’s age = (x + 6) yr,

son’s age = (y +6) yr

According to question,
(x+6)=3(y+6)=>x+6=3y+18

= x —3y=12 .. (1)

and three years ago Men’s age = (x — 3) yr,

son’s age = (y — 3) yr
According to the question,

(x—3)=9(y-3)
= X —3 =09y —27
= x—-9y=-24 .. (i1)

On subtracting Eq. (ii) from Eq. (i), we get
6y =36 = y=6
On substituting the value of y in Eq. (i),
we get
x—18=12 = x =30 yr
L.et the number of I 1 coins = x
and the number of X 2 coins =y

Then, by given condition,

x+9=>50 (1)
and xX14+yx2=75
= x+2y=75 ..(11)

On subtracting Eq. (i) from Eq. (ii), we get
(x+2y)—(x+9)=75-50 = y=25



56

41.

42.

On substituting y = 25 in Eq. (i), we get
x+25=50 = x=25

Hence, she has 25 coins of ¥ 1 and 25 coins
of T 2.

Let fare from bus stand to Pitampura be  x

and to Dilshad Garden be ¥ y. According to
the question, we have

Cost of 2 tickets to Pitampura + 3 tickets to
Dilshad Garden = ¥ 46 and cost of 3 tickets
to Pitampura + 5 tickets to Dilshad Garden

=< 74
. We get

2x + 3y =46 _
and Ix+5y=74 ... (i)

Multiplying Eq. (i) by 3 and Eq. (ii) by 2,
we get

6x +9y =138 ... (iii)
and 6x +10y =148 ..(iv)
Subtracting Eq. (iii) from Eq. (iv), we get

y =10

From Egq. (i),
2x + 3(10) = 46

= 2x + 30 =46
— 2x =16
— x =8

Hence, the fare from the bus stand in Delhi
to Pitampura is < 8 and the fare to Dilshad

Garden is T 10.

Given, pair of equations is not linear.

1
Put—:pandi:q,weget
X y

2p+3q=13 )
5p—dg=—2 ... (id)

which is a pair of linear equations.

and

Now, on multiplying Eq. (i) by 4 and Eq. (ii)
by 3 and
then adding both of them, we get
(8p+12q)+( 15p—129) = 52 — 6
= 8p+15p=52-6 = 23p =46
46
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43.

On putting p =2 in Eq. (i), we get
2(2)+3¢=13

= 3¢g=13-4=9 = ¢=

Lo | O
I
oo

Since, p=—and g =

—— % and y :é’ which is the required
solution.
Given pair of equations is

—2— +-—3 = 2 and > 2 = —
Vr oy Vr oy
\/lguand\lﬁmin the
given equations, we get
2u+ 3v =2 ..(1)
4u—9p =-1 .. (ii)
On multiplying Eq. (i) by 3 and then adding
both of them, we get

32u+3v)+4u—-99=2x3-1

|

On putting

and

= but+tdu=5=10u=5 = uz%
On puttingu:éin Eq. (i), we get
| ,_, , { 1
2w dp=2 = Jr=2=l == _
2 3
Ifu:—l then by u = : we get
=y’ y v 8
Je=1
u
= Jx =92
= x =4 |squaring both sides]
If Z.J::l,lhEI‘lb}fIJ:L,WE‘gEl

; »

1 ,
\/y=— :‘»ﬁzﬂ =y=9

’
[squaring both sides]
x =4 and y =Y is the required solution.
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44. Given equations are

45.

x+4y=27xy and x + 2y = 21xy
On dividing both sides of the above
equations by xy, we get

1 4 1 2

“+ =27 and —+ = =21
y X y X
o 1
On putting — = » and — = v, we get
¥ X
u+4v=27 ..(1)
and u+ 20 =21 ..(i1)
On subtracting Eq. (ii) from Eq. (i), we get
20=06 = v=3

On putting the value of »in Eq. (i), we get
u+12=27=u=1>5
Now, v:3:>i:3 :Hc:i
X 3
1 1
and u=15 = —=1=y=—
Y 15

Hence, x = l and y = L1 is the required

3 15
solution.

1 1
Let — % and

x +1 y—1

= v, then the given

pair of linear equations becomes

and 10:.§+21tr:2

On adding Egs. (i) and (ii), we get

15uz=l+E = 155.'::E — W —
2 2 2

On putting # = 1 in Eq. (i), we get

5

57

Hence, x =4 and y = 5, which is the
required unique solution.

. Let the actual speed of the train be x km/h

and actual time taken be y h.

We know that,

Distance = Speed X Time

Distance = xy ki
According to the question,

xy =(x+10)(y —2)
= xy=xy—2x+10y—20
= 2x-10y+20=0
= x—5y+10=0
|dividing both sides by 2] ...(i)

and xy =(x —10)(y + 3)
=5 xy=xy+3x —10y — 30
= 3x-10y-30=0 .. (ii)

On multiplying Eq. (i) by 3 and then
subtracting Eq. (ii) from it, we get

Ix(x—5y+10)-(3x-10y-30)=0

= — 5y =60

& y=12

On putting y =12 in Eq. (i), we get
x—5x12410=0

= x—060+10=0

= X =:at)

Hence, the distance covered by train
xy = 50x12 = 600 km

. Given, ratio of incomes =9 :7

and ratio of their expenditures =4 : 3
Saving of each person = T 2000

Let incomes of two persons be Y x, 7x and
their expenditures be 4y, 3y.

Then, linear equations so formed are
9x —4y= 2000 ..(1)

and 7x — 3y = 2000 .. (1i)
We make the coefficients of x numerically
equal in both equations. On multiplying
Eq.(i) by 7 and Eq. (ii) by 9, we get

63 x — 28y =14000 ... (1ii)
and 63 x — 27y =18000 ... (1v)
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On subtracting Eq. (iv) from Eq. (iii), we get
—28y + 27y = 14000 — 18000
= — y=-4000 = y =4000
On putting y = 4000 in Eq. (i), we get
O x —4 x4000 = 2000

= 9 x = 2000 + 16000
_ 18000 _ 92000

= X

Thus, monthly income of both persons are
9(2000) and 7(2000), i.e. ¥ 18000 and
< 14000, respectively.

48. Let the speed of the boat in still water

= x km/h
and the speed of the stream = y km/h

. The speed of the boat upstream

=(x — y) km/h
and the speed of the boat downstream
=(x + y) km/h
Time taken to go 35 km upstream
_ 3 b
X — y
Time taken to go 55 km downstream
_ 9 h
X+ ¥
According to the question.
9 499 19 ()
x—9 x+y
e o B A ]
x=y x+Yy

Substituting (x — y) =a and (x + y) = b,
we get
35 5

—+ — =12
g (iii)

and s + e 10 W)
a b

Multiplying Eq. (iii) by 6 and Eq. (iv) by 7,
we get
210 330
+ — =

79
; : v)
o, L0 BOB ., i)
/)
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Subtracting Eq. (vi) from Eq. (v), we get

22 _ 9
b
— 25 =22
— h=11
From Eq. (iii),
39 -+ % 12
a 11
=3 s +5=12
a
= = =7
a
= 7a = 35
= =5
Hence, a=x-y=5 .. (vii)
and b=x+y=11 ...(viii)
Solving Egs. (vii) and (viii), we get
x=8,y=3
. The speed of the boat in still water
=8 km/h

49. (A) a, =2, b =3, ¢, =40

dy =6, by=5, 5 =10
a, 2 15 3¢ 40 4

a, 6 36, 5c¢, 10 1
bl

a
Here, L =
a, b,

(B @ =2 =& &=41
1 1 1

a,=6, b,=9, ¢, =50

, SO intersecting line

a 2 _ 14 _3_1¢ _40_4
a, 6 3b, 9 3¢, 50 5
Here, u O d £ 1 5o parallel lines
ay by <

C) a,=2,b=3,¢,=10
a,=4,b,=6,c,=20
L PP W N,
a 4 248 6 2
L WL
c, 20 2
Here, A b = so coincident line.
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50. (A)

Given, 2x+y=28 (i)
and x+6y=15 .. (i)
Multiplying Eq. (ii) by 2, we get

2x +12y = 30 .. (1)
Subtracting Eq. (i) from Eq. (iii), we get

11y =22
= y=2
From Eq. (i), we get
2x+2=28

= 2x=H
= ¥=3
So, (x, y) = (3, 2)
Given, 5x+ 3y =35 .. (1)
and 2x +4y =28 i)

On dividing Eq. (ii) by 2, we get
x+2y=14 .. (1)
On multiplying Eq. (iii) by 5, we get
5x +10y =70 .. (iv)
On subtracting Eq. (i) from Eq. (iv),
we get

7y = 35
=5 y=2J5
From Eq. (iii), we get
x +2(5) =14
= x +10=14
= x =4
So, (x,9)=(4,5
Given, 15x +4y =061 ..(1)
and 4x +15y =72 sass (1)

On multiplying Eq. (i) by 4 and Eq. (ii)
by 15, we get
60x + 16y = 244 ... (1ii)
and 60x + 225y =1080 ...(iv)
On subtracting Eq. (iii) from Eq. (iv),
we get
209y =836

= y=4
From Eq. (i), we get

15x + 4 (4) =61

59

= 15x +16=061
15x =45
= % =3
So, (x, y) = (3, 4)

U

51. 4x+ 3y =18

52.

53.

54.

9/2 [0

Assertion : Ialse; Reason : 'lrue

As, x = 3, y =11is the solution of

= 9% +y—¢g°—3=0

= 2>{3+1—q2—3:0=}>4—92=0
— 92—4:0:}?:12

Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

[,ix+2y—4=0and,:2x +4y—-12=0
1A

x| 4 |0 o T

y| 0 |2

X[ 6 [0

Yyl 0 |3

so, the lines /, and [, are parallel to each
other.

Assertion : lrue; Reason : lrue and is the
correct explanation of assertion.

Assertrion We have,
[, 2x+y—-6=0;/[,:2x —y+2=0
[,:y=6—-2x;1,:y=2x+2
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5.

26.

57.

B(3. 0)

3\ 4 5
/)

X

X < ’ :Zi
£,

From graph, it is clear that the given lines
are not parallel lines.

Reason The linear equations

S5x+ky —4=0and15x + 3y —12 =0 have
infinitely many solutions.

5 k-4 1 £ 1
o el SIERGE rogng == —=
15 3 -12 3 3 3

Assertion (A) is false but Reason (R) is true.

==l

Given system of linear equations has a
unique solution, if
Bt
6 -2
ko1
SR
6 2

k+3

So, Assertion is false and Reason is true.

From the given equations, we have

9 3 12
18 6 24
b

Both assertion (A) and reason (R) are true
and reason (R) is the correct explanation of
assertion (A).

Assertion : Given system of equations has
infinitely many solutions if,

2 3 -7

9%¢ a+b -28
1 3 1
a a+b 4

3a=a+b = 2a-6=0
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Also, clearlya =4,and a + b =12
h=8
20 - b=8-8=0
For unique solution

@ .4 3 -5
L lgpt=""
a, b, 6 =10

[3(~10) =(- 5)(6) =— 30]

Assertion is true But reason is false.

58. The given system ol equations will have

59.

60.

infinitely many solutions, if
I &+l B

k+1 O  8k—1
1 k+1 k+1 5
L RS TEN |
k+1 9 9 8k —1

—(k+1*=9and (k+1) (8% —1) =45
Now. (k+1)* =9

=S k4 ]1=¥3=k=2 —i

We observe that k£ = 2 satisfies the equation
(k+1)(85k—1) =45 but £ = — 4 does not
satisfy.

Hence, the given system of equations will
have infinitely many solutions, if £ = 2.
Assertion : False; Reason : True

For assertion, given equation has no
solution if

I 1 -4 4

S e i

o & _3 %73

B ™ hilA
2 3 !

Assertion is true.

Both Assertion (A) and Reason (R) are true
but reason (R) is not the correct explanation
of assertion (A).

Let the digit at units place be x and the digit
at ten’s place be y. Then, number =10y + x

According to the given condition, we have

10y + x=8(x+9y)+1=7x -2y +1=0...(Q)

and, 10y + x =13(y — x) + 2

— 14x —3y-2=0 o |1

On multiplying Eq. (i) by 2, we get
l4x -4y +2=0
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61.

On subtracting Eq. (iii) from Eq. (ii), we get
y—4=0= y=4

From Eg. (i)
7x—2(4)+1=0
=5 7x —8+4+1=0
— 7x—7=0
= =7
= x =1

Hence, the number =10y + x
=10x4 +1=41
Assertion : ‘Irue; Reason : False

(i) Cost of 4 tickets to Karol Bagh =4 x
Cost of 6 tickets to Hauz Khas = 6y
Total cost =92

Then, the situation can be represented
algebraically as

4x + 6y =92
2x + 3y =46
(ii) Cost of 6 tickets to Karol Bagh = 6x
Cost of 10 tickets to Hauz Khas =10y
Total cost =148

Then, the situation can be represented
algebraically as

bx +10y =148
3x +5v=74
(iii) We have, pair of linear equations as
2x + 3y =46 (1)
3x+5y=74 k1L

Multiply the first equation by 5 and
second equation by 3.

10x + 15y = 230 ... (i)
Ox + 15y = 222 . (1Y)
Subtract the Egs. (iv) for (iii)
x =38
(iv) Put x = 8 into the Eq. (i)
2(8) + 3y = 46
3y =46 -16
3y = 30

y =10

01

v) Here,a,=2, b, =3, ¢, =—46

@, 3 b 5¢, -74 37
o b, a
a, b, ¢,

Hence, the above pair of equation has
unique solution.

62. Let the number of questions whose answer

is known to the student be x and questions
attempted by guessing be y.
Then, x+y=120 ..(1)

1 |
d ——1vy—90
an X 4)}

= 4x -y =360 s i)
On adding Eqgs. (i) and (ii), we get
dx =480

Put x =96 in Eq. (i), we get
96+ y=120 = y=120-96=24
(i) He answered 96 questions correctly.
(ii)) He guesses only 24 questions.

(iii) In out of 120 questions attempted 80
answered are correct and 40 guessing
answered are wrong.

Then, he got the marks

~80 - L 040 = 80 — 1 x 40

4 4
=80-10=70
(iv) According to the given condition,
X — 1 of (120 — x) =95
u
= x—éx(l?ﬂ— X1 =05
= 4x —120 + x = 380
= 2x = 500
— x =100

Hence, he answered correctly 100
questions to score 95 marks.
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63.

64.

(v) 100 answered are correct and 20 giving
answered are wrong.

Then, he got the marks =100 — - x 20

4
=100 - 5=95
(i) For the first case,
Cost (proportional) for 5 guests = 5y
Total cost =450
Then, the situation is x + 5y = 450
For the second case,
Cost (proportional) for 10 guests =10y
Total cost =850
Then, the situation is x + 10y =850
ii) Given, x + 5y =450 ..(1)
x +10y =850 cus (1)
Subtract Eq. (i) from Eq. (ii)
5y =400
y =380

(iii) Put y =80 in Eq. (i)
x + 5(80) =450
x =450 — 400
x= 50
(iv) Cost (proportional) for 12 guests
=12 x 80 =960
Total cost =960 + 50=1010
(v)] Here,a, =1, 8, = 5, ¢, =450
and a, =1, b, =10, ¢, =850

b B_5 145 40 _3
a, b, 10 2¢, 850 17
o b a

ay by ¢y
Hence, unique solutions.
(i) From the given figure we see that area

of two bedrooms = 2(5x) =10x m~

Area of kitchen = 5 x y = 5y m”

According to the question,

Area of the two bedrooms and area of
kitchen =95
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65.

10x + 5y =95
= 2x+y=19
|divide both sides by 5] ... (i]
Also, length of the home =15 cm
x+2+y=15=x+y=13 ...(i)
Hence, pair of linear equations is
2x+y=19and x + y =13
(ii) The length of the outer boundary of
the layout = 2(/ + 5)
=2(15+12)
=07
=04 m
(iii) On solving Eqgs. (i) and (ii), we get
x=6band y=7
.. Area of each bedroom
=By w=5 e B=30mr

and area of kitchen
=5x p=5x7=85m"
(iv) Arca of living room
=15 % (5 + 2)

— Area of bedroom 2
=15X7-5x%x6
=105 - 30 =75 m"

(v) Since, area of kitchen =5 x y
= 5 x 7=35m"

But, it is also given, the cost of laying
tiles in kitchen at the rate of 50 per m”.
. lTotal cost of laying tiles in the kitchen
= 35 x 50 =% 1750
(i) Cost of 4kg of onion =4 x
Cost of 2 kg of tomato = 2y
Total cost = 3200
Then,4x + 2y = 3200
2x + y =1600
(ii)) Cost of 8 kg of onion = 8x
Cost of 4 kg of tomato =4y
Total cost = 6000
Then, 8x +4y = 6000
= 2x +y =1500
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(iii)

(iv)

(v)

When a line intersect the X-axis, its ¥
coordinate is zero, i.e., y =0

Put y =0 into 2x + y =1600
= 2x +0=1600
= x =800

When a line intersect the Y-axis, its X
coordinate is zero, i.e., x =

Put x =0into 2x + y =1500
= 2(0) + y =1500

y =1500
Herea, =2, 5, =1, ¢, =1600
and a, = 2,5, =1,¢, =1500

G _2_ b _, 6 160 16
a, 2 by, ¢, 1500 15
a, b ¢

L W O |
a, 62 &5

Hence, the system have no solution
{parallel lines}.

As per the situation 1, the pair of linear
equation representing the situation is

x +10y=75and x +15y =110

On solving the above equations,

we get
x +10y =75
x+15y =110
—Bj =—35
= y=17

03

= x=73-70=5

To travel a distance of 50 km, a person

has to pay amount
=x+50y=5+50x7
=5+ 350=3% 355

(iii) As per the situation 2, the pair of linear

(iv)

(v)

is
x+8y =91 susa(3)
and x+14y=145 e
On solving Eqs. (i) 4and (ii), we get

x +3y =91
x +14y =145
—by =— 54

= y:)

Put y =9 in Eq. (i), we get
x+8x9=91
= x=91-72=19

lo travel a distance of 30 km, a person
has to pay amount

=x+30xy
=19+ 30 %9
=19+ 270
=< 289

In situation 2, the intersection point of
two lines is (19, 9), which is shown in

figure (c).
From the graph, it is clear that both the
lines are intersecting each other.



