[Pair of Linear Equations
iIn Two Variables

C Fastracl« Revision )

» Linear Equation in Two Variables: An equation of the
Form ax + by + ¢ = 0, where a, b and ¢ are real numbers
(a =0, b=0),Is called a linear equation in two varlables
xandy, egq.,7x-3y-2=0,4x+9y= 14, etc.

» Solution of Linear Equation in Two Variables: The values
of the variables which satisfy the given linear equation
s called solution of the linear equation. So, (x, V) is the
solution of the linear equation ax+ by + c= 0.

» Simultaneous Linear Equations in Two Variables: Two
linear equations in two unknown variables xand y are said
to Form a system of simultaneous linear equations, if each
of them is satisfied by the same pair of values of x and y.
The general form of a pair of linear equations is

ay X+ by y+¢ =0 and a;x+ by+ =0
where a,, a3, by, by, ¢, ¢; are real numbers, such that
a4 +b,%2%0,0,%+ by’ 2 0.
(i.e., it means either a, or b, may be zero, but not both of
them together should be zero. Similar condition exist for

a, and b,).
» Consistent and Inconsistent Systems of Linear Equations

1. Consistent System of Linear Equations: A system of
two linear equations in two unknown variables is sald to
be consistent, if it has at least one solution.

Suppose two linear equations are a,x+ b,y + ¢, =0 and
a;x+ by y+ ¢ =0.
Case I: When two lines intersect each other at one

point, then system of equatlons is called consistent
with unique solution.
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Case lIl: When two lines are coincldent, /e., overlap each
other, then system of equations is called conslstent
(dependent) with infinitely many solutions.
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2. Inconsistent System of Linear Equations: A system of
two linear equations in two unknown variables is sald to

be inconsistent, if it has no solution at all, /e, lines are
parallel to each other.
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» Methods of Solving Linear Equations in Two Variables:
There are two methods to represent and solve these
equations:

1. Graphical Method: A pair of linear equations is
represented by two lines in a graph, which are shown in
above graphs.

2. Algebraic Method: It includes two methods to find the
solution of a pair of linear equations:

(i) Substitution Method: If we have a pair of linear
equatlons in two variables x and y, then we have to
Follow certain steps to solve them using substitution
method:

Step 1: Find the value of one varlable, say yin terms
of the other variable, ie., x from either equation
whichever Is convenlient.

Step 2: Substitute this value of y in the other
equation and reduce it to an equation in one
varlable, e, in terms of x, which can be solved.
Step 3: Substitute the value of x (or y) obtained in
step 2 in the first equation and obtain the value of
other variable.

Note: Sometimes while solving step 2, you can get
statements with no variable. If this statement is
true, you can conclude that the given pair of linear
equations has infinitely many solutions. IF the
statement is False, then the palr of linear equations
is inconsistent.

(ii) Elimination Method: Study the steps to be followed
in the elimination method:
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Step 1: Multiply both the equations by some
suitable non-zero constant to make the coefficient
of one variable numerically equal.

Step 2: Add or subtract one equation from the other
so that one variable gets eliminated.

Step 3: Solve the equation in one variable so
obtained to get its value.

Step 4: Substitute the calculated value of variable
in the given equations to find the value of the other
variable.

Note:

* |F in step 2, we obtain a true statement involving
no variable, then the pair of linear equations has
infinitely many solutions.
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° |[F in step 2, we obtain a false statement involving

no variable, then the pair of linear equations has no
solution, i.e, it is inconsistent.

1. Sometimes, a pair of equations in two variables
are not linear but can be reduced to linear form
by making some suitable substitutions. Here,
first we find the solution of new palr of linear
equations and then find the solution for the
given pair of equations.

2. Suppose speed of boat in still water be x km/h
and speed of stream be y km/h. Then the speed
of boat in downstream Is (x + y) km/h and speed
of boat in upstream is (x - y) km/h.

& Practice Exercise

_; Multiple choice Questions N

Q1 Which of the following method(s) is/are used

Qa2

Q3.

to find the solution of a pair of linear equations
algebraically?

a. Substitution method

b. Elimination method

c. Either substitution or elimination method

d. Both substitution and elimination methods

3 chairs and 1 table cost < 900; whereas 5 chairs
and 3 tables cost T 2100. If the cost of 1 chairis I x
and the cost of 1 table is < y, then the situation can
be represented algebraically as: [CBSE2023]
a. 3x+ =900, 3x+5y=.2100
b. x+ 3y =900, 3x+ 5y = 2100
c. 3x+y=900, 5x+ 3y= 2100
d. x+ 3y=900, 5x + 3y = 2100
Given below is the graph representing two linear
equations by lines AB and CD respectively. What is
the area of the triangle formed by these two lines
and the line x = 07 [CBSE SQP 2021 Term-I]
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Q4. The point of intersection of the line represented by

[CBSE2023]
d. (-2.0)

3x —y =3 and Y-axis is given by:
a. (0.-3) b. (0.3) c. (2.0)

Q 5. The values of x and y satisfying the two equations

32x + 33y =34, 33x + 32y = 31 respectively are:
[CBSE2021 Term-]

ad. =l 2 b.-14 c. .-2 d -1.-4

Q6. if 217x + 131y = 913, 131x+217y =827, then

X+Yy is: [CBSESQP 2021 Term-I]
a. 5 b. 6 C. 7 d 8
Q7. The given pair of linear equations is
non-intersecting. Which of the following
statements is true? [CBSE SQP 2023-24]
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Q 8. The pair of equations x = a and y = b graphically

represents lines which are:
[CBSE 2023, CBSE SQP 2021 Term-I]

a. parallel b. intersecting at (b. )

c. coincldent d. intersecting at (a. b)



Q9.

Q 10.

QL.

Ql2.

Q13.

Q4.

Q15.

Q 16.

Q17

Q18.

The pair of equations 2x — 3y + 4 = 0 and
2x +y—6 =0 has:

a. a unique solution

b. exactly two solutions

c. infinitely many solutlons

d. no solution

A pair of equations which has a unique solution
x=2andy=-3,is:

a. x+y=1land 2x-3y=-5

b. 2x+5y=-11and 4x+ 10y =- 22

C 2x—ywland3x+2y=0

d x—4y-14=0and 5x-y+13=0

The number of solutions of 3**Y =243 and

243%Y -3 is: [CBSE SQP 2021 Term-1]
a. 0 b. 1 P d. infinite
The pair of linear equations 2x = 5y + 6 and

15 y = 6x — 18 represents two lines which are:
a. Intersecting [CBSE 2023]
b. parallel

C colncident

d. either intersecting or parallel

If the pair of equations 3x — y + 8 = 0 and
6x —ry+ 16 = 0 represent coincident lines, then the

value of ris: [CBSE 2023]
a _J1 b. 1

2z 2
C =2 d 2

Two lines are given to be parallel. The equation of
one of the lines is 3x — 2y = 5. The equation of the
second line can be: [CBSE 2021 Term-I]
a. O9x+8By=7 b. =12x-8y =7

C -12x+By=7 d. 12x+8y=7

The value of k for which the lines 5x+7y =3 and
15x +21y = k coincide is:  [CBSESQP 2021 Term-I]

a. 9 b. 5 €7 d. 18

If the system of equations 2x + 3y = 6 and
2ax + (a + b)y = 24 has infinitely many solutions,
then:

a. a=2b

c a+2b=0

b. b=2a
d. 20a+b=0

If the pair of equations x + y = <2 and
x sin 0 + y cos O = 1 has infinitely many solutions,

then O is equal to:
a. 30° b. 45° c 60° d. 90°

If Sx —3y=9and (a—-b)x—(a+b-3)y=a-4b
represent coincident lines, then the values of a and
b are:

=
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Q19.

Q 20.

Q2L

Q22.

Q 23.

Q24.

Q 25.

Q 26.

Q27.

Q 28.

Graphically, the pair of equations 6x -3y +10=0

and 2x -y +9 =0 represents two lines which are:

[NCERT EXEMPLAR]
a. intersecting at exactly one paint
b. intersecting at exactly two points
C coincldent
d. parallel

The pair of equations x + 3y + 5 = 0 and
—3x -9y + 2 =0 has:

a. a unique solution

b. exactly two solutions

c infinitely many solutlons

d. no solution

Find the value of k for which the system of equations
x+3y=4and 3x + ky + 12 = 0 are inconsistent.

a. k=12 b. k=—12

cC k=9 b. k=-9

If x =a and y = b is the solution of the equations
x—y=2and x + y = 8, then the value of ab is:

a. 15 b. 16 £~15 d. 20

The sum of the two digits of a two digit number is
9. The number obtained by interchanging the two
digits exceeds the given number by 45. Find the

number.
a. 72 b. 27 C 54 d. 45

The length of a room exceeds its breadth by 3 m. If
the length is increased by 3 m and the breadth is
decreased by 2 m, the area remains the same. Find
the length and the breadth of the room.

a. 12m.9m b. 7m. 14 m
c15m12m d 14m. 11m

Aruna has only< 1 and < 2 coins with her. If the total
number of coins that she has 50 and the amount of
money with her is ¥ 75, then the number of T 1 and

<X 2 coins are, respectively: [NCERT EXEMPLAR]
a. 35and 15 b. 35 and 20
c 15and 35 d. 25 and 25

A fraction becomes 4 when 1 is added to both the
numerator and denominator and it becomes 7
when 1 is subtracted from both the numerator and
denominator. The numerator of the given fraction is:
a. 2 b. 3 c.5 d. 15

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's age. The present ages (in year) of the son

and the father are respectively:
a. 4 and 24 b. 5and 30
c. 6and 36 d. 3and 24

The sum of numerator and denominator of a
proper fraction is 13 and their difference is 3. Find
the fraction.
a. 5/8
. 3/5

b. 7/5
d. 4/7



Q 29.

A boat travels with a speed of 15 km/h in still
water. In a river flowing at 5 km/h, the boat travels
some distance downstream and then returns. The

ratio of average speed to the speed in still water is:
a. B:3 b.3:8 & 859 d.9:8

-¢]) Assertion & Reason Type Questions N

Directions (Q. Nos. 30-34): In the following questions, a
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:

Q 30.

Q3L

Q 32.

Q 33.

3.

a. Both Assertion (A) and Reason (R) are true and
Reason (R) Is the correct explanation of Assertion (A)

b. Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A)

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

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

Assertion (A): x = 2, y = 1 is a solution of pair of

equations 3x— 2y =4 and 2x + y = 5.

Reason (R): A pair of values (x, y) satisfying each

one of the equations in a given system of two

simultaneous linear equations in x and y is called a

solution of the system of equations.

Assertion (A): The system of equations x + 2y —-5=0

and 2x — 6y + 9 = 0 has infinitely many solutions.

Reason (R): The system of equations a;x + byy +¢; =0

and a,x + b,y + ¢, = 0 has infinitely many solutions

Q 34.

Q 35.

Q 36.

Q 37.

Q 38.

Q 39.

Q 40.

Q41

Assertion (A): If the system of equations
2x + 3y = 7 and 2ax + (a + b)y = 28 has infinitely
many solutions, then 2a—b = 0.

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

” Fill in the Blanks Type Questions N

Graphically, the pair of equations x=aand y=b
represents line are .........oeuee . [NCERT EXEMPLAR]

If a pair of linear equations is consistent, then the
lines representing them are either ............... or

The method in which we make the coefficient of

one of the unknown variable same is .......cce....
method.
The pair of equations 2x + 2y + 5 = 0 and
—3x—6y+1=0has.............solution.

[NCERT EXEMPLAR]

If x = a and y = b is the solution of the equations
Xx—y=2 and x + y = 4, then the values of aand b
are respectively ................

The value of ¢ for which the pair of equations
cx +y=3and 6x + 2y = 6 will have infinitely many
solutions, iS...ccusisasiis

'/ True/False Type Questions \)

when 1 ! - Cl.

o b q

. : . . Q 42.
Assertion (A): Graphically, the pair of linear
equations 2x—y—5=0and x— y— 3 = 0 represent Q4.
intersecting lines.
Reason (R): The linear equations 2x —y—5 =0 and Q 44
X —y— 3 =0 meet the Y-axis at (0, 3) and (0, -5). )
Assertion (A): A two digit number, where ten's digit
is greater than one's digit, is obtained by either Q45.
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. Q 46.
Reason (R): The Llinear equations used are
7x—2y+1=0and 12x +23y + 2 =0.

[Solutionsj
v

(d) Both substitution and elimination methods
are used to solve the palr of lnear equations
algebralcally.
(c) Given that, the cost of 1 chair is ¥ x and that of
1table s v.
Accarding to the question.
3x+y =900
and 5x + 3y = 2100
(c) From the graph.
Coordinates of point A=(0.4)

If two lines are parallel, then there is no solution.

When two lines are coincident, then system of
equations is called consistent with infinitely many
solutions.

The pair of linear equations 2px + 5y = 7 and
6x — 5y = 11 has a unique solution if p # — 3.

In substitution method, the value of one variable
in terms of another variable and substitute it in
other equation to solve the linear equations.

The solution of the equations 3x — 5y = 4 and

9 5
Ox=2y+7Is x=——andy=—.
y 13 y 13

Coordinates of paint D =(0,-2)
and coordinates of point C=(2.2)

Area of &ACD=%K base x height

1 perpendicular distance of
'HXADX{ point C from Y-axis ]

=lx(4+2)x2=5 sq. units



. (a) Given equation of line is.

3x—y=3 ~(1)
and equation of Y-axls Is,

Put the value of x in eq. (1), we get
3x0—y=3 = y=-3

So. point of intersection is (0. —3).

. (a) Glven equations are

32x + 33y = 34 1)
and 33x + 32y = 3] (2)
Adding eqgs. (1) and (2). we get
65x + 6by=65
= X+y=1 (dividing by 65)
or yel=x +(3)

Put the value of yin eq. (1), we get
32x+33(1-x) =34
32x+33—-33x=34

=5 -X=1 = x=-1

Put the value of xin eq. (3). we get

y=l-(-1)=2

Hence. x=-ly=2
. (a) Given pair of equations is.
217x +13ly =913 (1)
siid 131x + 217y =827 -A2)

Adding both equations, we get
348x + 348y =1740

1740

— = e_— =

348

. (b) Given that the palr of lnear equations Is
non-intersecting Le. lines are parallel So, the pair of
lnear equations Is inconslistent, if it has no solution
at all
.. Condition for no solution is:

L P

o, b o
. (d) By graphically in every condition, if a. b > O;

0.b<0;0>0.b<0;0<0,b>0buta=b=0.

The pair of equations x = a and y = b graphically
represents lines which are intersecting at (a. b).
Ifab>0

Y
A A
(a, b)
- o ------ »y =D
X'+ >X
T’ L
¥ X=a

Similarly, in all cases, two lines intersect at (a. b).
. (a) The given pair of equations is
2x-3y+4=0and 2x+y-6=0
Subtracting second from first equation, we get
(2x=3y+4)-(2x+y—-6)=0
10

= -4y+10=0 = y=?

5
=3 V:E

10.

1.

| 75

Put y = 5 in equation 2x— 3y =4, we get
5 15

2 —3 — £|=D = —_—— =

X [2)+ 2X 2+f5l 0

7 7

= 2X——=0 = X ==
Z 4

Hence. given pair of equations has a unique solution.
(b) Since, x= 2. y=- 3 Is a unique solution of any palr
of equation, then these values must satisfy the pair
of equations.

When

Bt pud— BT

x=2 y=-3.then

Thus, it has no unique solution.
(b) 2x + 5y =2(2) + 5(-3)
=4-15
= — 11, which is true.
and 4x+10y=4(2)+10(-3)
=8-30
= - 22. which is true,
Thus, it has unique solution.
(c) 2x -y =2(2)-(-3)
m44+3=T7Twl
Thus, it has no unique solution.
(d) x-4y-14=2-4(-3)-14
=2+12-14
« 0, which is true.
and 5x-y+13=5(2)-(-3)+13
=10+3+13=26=0
Thus. it has no unique solution.

(b) Given that. 3**Y =243=3°

= X = y v 5 (1)
and 243%’—5! =3

= (3)50-¥) = 3!

= 5(x-y)=1

» X-y=g -(2)

Comparing eqgs. (1) and (2) with a\x+ by + c=0 and
05X +byy+c, =0 respectively, we get

gy=lbalc=-5
a, =1b2 :—T.EZ =-1/5

and
Now, Q1B 1V, &_ =5 _325
a, 1b2 = C5 -1/6 1
G 5
o, b,

-+ The palir of equations represent intersecting lines.
So. it has a unique solutlon Le. only one solution.
(c) Glven palr of linear equations s,

2X=5y+6 = 2x-5y—-6=0 (1)
and 15y=6x—18 = 6x-15y—18=0 ..(2)



Comparing eqs. (1) and (2) with
ax+ by+c=0anda; x+ by v+ c; =0 respectively,
we get

a=2 b=-5 §=-—6

9 215 _5_1, 4a_6_1
NOW. o5 B by B 3 g5 -18 3
o 9 05
a b g

. The pair of equations represent coincident lines.
13. (d) Glven palr of Unear equations s,
3x-y+8=0 ()
and 6x—-ry+16=0 ..(2)
Comparing egs. (1) and (2) with a)x + byy + ¢ = 0 and
0, x+ by v+ c; =0, we get
g=3.bh=-lg=8anda=6.b=-r1.6,=16

Since, the glven pair of Unear equations represent
calncldent lines Le. it has Infinitely many solutions.

0, b ¢

Gz_f’z_‘fz

3_-1_8

= 6 —-r 16
3 -1

Taking = = —, £

aking ==—. we ge
6

:—:2

=3

14. (0

~TR!CK .

The condition for pair of equations ayx + byy + ¢; =0

a
and a;x + byy + ¢; = 0 parallel is, p =i

\_ _..l

Given equation is 3x-2y = 5.
(a) Consider second equation is 9x+ By =7.

g 3 1 b -2 -
Here. 5,"9°3' 5, 8 4

a
—L:tEL. which is not satisfied the condition

a, b,

of parallel lines.
(b) Conslder second equation is-12x -8y =7.

T
a, -12 4 b, -8 4

a
—]—IEL. which is not satisfied the condition

a, b,

of parallel lines.
(c) Consider second equation is—12x+ By =7

HETE.ELEi:j.ELU_—zﬂ'—l
0, -2 4'b, 8 4

C
=—L 2 —L which Is satisfied the condition

0, b g
of parallel Unes.
15. (a) Given pair of lines is

5x+7y=3 =5 5x+7y-3=0
and 15x+2ly=k = 15x+2ly—k=0

Compare these lines with ox +by +¢, =0

and g,x +byy +c, =0 respectively. we get

0, =5. by=7 ¢=-3
and a,=15  by,=21 c,=-k
Condition for coinclde Unes Is:

g _b g - 5 7 -3

0, b G 15 21 —k
- PR - e

16. (b) The given pair of linear equations is
2x+3y—-6=0 and 2ax+(a+b)y—-24=0
Here, g)=2.by=3.qy=—6,0;=2a.by=a+b. c; =»-24
The given pair of linear equations has infinitely many

a b ¢
solutions, If =—_—=—
a, b, ¢
2 3 —6 1 3 1
= = — — e — —
20 a+b =24 a a+b 4
1 3
— s = a+b=30 = b=20
g ao+b
17. (b)

~TR!CK :

The condition for pair of Llnear equations
ayx + byy+ ¢y =0 and ayx + byy + ¢; =0 has Infinitely

many solutions, if 2L — % G
a b q
\ J

' sing _cose 1
ere, 1 ] 75'

— sln‘a—-—]— cnsE}—-J—

J2' J2

0 =45°

1B. (c) The pair of equations is 5x-3y-9=0
and (a-b)x-(a+b-3)y-(a-4b)=0

Here. g, =5.b] =-3.¢;=-9.0, =ag-b
b, = —(a+b-3).c, =-(a-4b)

For the equations to be coincldent. we have

9 _b_g
a, b, G




19.

20.

21.

22.

- 5 _ -3 _._ =8
o-b —(o+b-3) -(o-4b)
= 5 _ O and s 'S
o-b a+b-3 a+b-3 a-4b
= ha+5b-15=3a-3b
and 30-12b=9a+9b-27
== 20+8b-15=0 -.(1)
and 6a+21b-27=0
or 2a+7b-9=0 (2)

Subtracting eq. (2) from eq. (1). we get
b-6=0 = b=6
Substituting this value of bin eq. (1), we get

20+B8x6-15=0
=3 20+4B-15=0
=5 20=-331 = U=ia~
2
(d) Given pair of equations s,
6x—3y+10=0 (1)
and 2x—y+9=0 ..(2)

Comparing eqs. (1) and (2) with g x+ b,y + ¢, = 0 and
o>x + byy + ¢ = 0 respectively, we get
a=6.b=-3.qg=10anda,=2. b, =-1.¢;=9.

4 5 35 -3 36 1

Mo, 5.~ 2 T By =1 Ty 9
q_b_g
a; b G

.. The pair of equations represents two lines which
are parallel

(d) The given equations are x + 3y +5=0
and-3x-9y+2=0.

Here, u]=l.b]=3.c]=5.c12=—1b2=-9.c2=2

a = == C
Now _I=_]‘i=i=_]amj_l=i
' a, 3 b2 -9 3 Cy 2
o _b g
a, by ¢

. The given pair of equations has no solution.
(c) The given equatlions are

x+3y—4=0and3x+ky+12=0

For inconsistent equations,

Pl 2 e
0, b, ¢ 3 k 12
= k=9and k#—-9
(a) Since. x = a and y = b Is the solution of glven
equations x—y=2and x+ y=8.
a-b=2 (1)
o+ba=B (put x= oand y= b) ...(2)
Adding eqgs. (1) and (2). we get
2a=10 = a=5

and

23,

24,

25,

26.

27.

Put a=5in eq. (1), we get
5—b=2 = Bb=3
ob=5x3=15
(b) Let the digits at unit's and ten's place of the
number be x and y respectively.
. The number Is 10y + x.
Number obtained by interchanging the digits

=10x+ vy
According to the question, x+y=9 k1)
and 10x+ v —(10y + x) = 45
= Ix - 9y = 45
= X-y=5 -(2)
On adding eqs. (1) and (2). we get

2x=14 = x=7

Substituting the value of x in eq. (1), we get

e iy S

Hence, the number Is 10(2) + 7 = 27.
(c) Let length of the room be x m and breadth be y m.

Then. x=y+3 = x-y=3 (1)
and (x+3)(y=2) = xy
- _2x+3y=6 (2)
Multiplying eq. (1) by 2. we get

2x—2y=6 .(3)

On adding egs. (2) and (3), we get y=12
Substituting v =12 in eq. (1). we get

X=12+3=15
Hence. the length and breadth of the room are 15 m
and 12 m respectively.
(d) Let the number of ¥ 1coins = x
and number of ¥ 2 coins =y

According to the question, x+y=50

and (xx1)+(yx2)=75

= X+2y=75 (2)

Subtracting eq. (1) from eq. (2). we get
y=75-50=25

From eq- (1). x+25=50 = x=25

Hence, number of % 1 and ? 2 coins are respectively
25 and 25 respectively.

(d) Let the fraction be £,
Y

Then according to the given conditions.

X+1u4 and x_—]:?

v+ 1 v =1

X+1=4y+4 = x-4y=3 -(1)
and x-1=7Ty-7 = x-Ty=-6 A2)

On solving eqs. (1) and (2). we get
%x=15, y=3
Hence. numerator Is 15.
(c) Let the present ages of father and son be x years

and vy years respectively.



According to the given conditions.

X =6y A1)
and X+ 4=4(y+4) = x-4y=12 .(2)
Substitute x = 6y in eq. (2). we get

by—4y=12 = 2y=12
=5 ve=6
Put y=6Ineq. (1), we get
X=bxb6=36

Hence. present age of father Is 36 years and that of
son Is 6 years.

(a) Let the denominator and numerator of the
fraction be x and y respectively.

According to the question.

28.

X+y=13 ..(1)
and X—y=3 ..(2)
or X—y=-3 -(3)
On adding eqs. (1) and (2). we get

2x =16
=5 x=8
From eq. (1), we get

yu13-B=5

.. The fraction is 5/8.
Agaln adding eqs. (1) and (3). we get

2x=10 = X=h
Put x = 5in eq. (1). we get
5+y=13 - y=8

~. The fraction is %

29. (c)
The term upstream refers to the direction towards the
source of the river, i.e., against the directlon of flow.

Likewise, the term downstream refers the direction
towards the flow of the river.

Let distance = d
Time taken by upstream = 2
5= 18
[ . distance]
- bme =
speed
Time taken by downstream = - 2
15+5 20
Hence. average speed
2d 2dx20 40
- - - k h
d_d 3d 3 ™
10 20

Ratium?:]SmﬁrU:f-’lSzE:B

30. (a) Assertion (A): The given system of equations Is
3x—2y =4 ()
and 2X+y=5 .(2)

Putting x=2 and y=11In eq. (1). we get
IHS 23 x2-2x1=4=RHS
Putting x=2 and y=11in eq. (2). we get
LHS =2%2+1%1=5=RHS5

3.

32.

Thus, x= 2 and y = 1 satisfy both the equations of the
glven system.

Hence, x = 2, y = 1Is a solution of the given pair of
equations.

So. Assertion (A) is true.

Reason (R): It is also true.

Hence, both Assertion (A) and Reason (R) are true and
Reason (R) is the correct explanation of Assertion (A).

(d) Assertion (A): The given system of equations is

x+2y—-5=0 and 2x-6y+9=0
LU e

e "B 6 36 9
a

Since, J—:tE'—
a, b,

. The given system of equations has a unique solution.
So, Assertion (A) is false.

Reason (R): It is true to say that the system of
equations ogyx + by + ¢, = 0 and a;x + byy +¢; = 0 has

o
Infinitely many solutions, when =—=—.

a, b o
Hence. Assertion (A) Is false but Reason (R) Is true.

(c) Assertion (A): The glven system of Llnear
equations are

2x-y=-5=0 ()
and x=-y-3=0 s:k2)
Table far egs. (1) and (2) are given below:
X 3 Z X 3 4
v 1 -1 V 0 ]

The graphical representation of the given pair of

linear equatlons Is as follows:

¥
A

T ]
Y

In the graph. we observe that the two lines intersect
at the point B(2. -1).

S0. x=2.y=-1Is the required solution of the given
pair of linear equations.

So. Assertion (A) is true.



33.

34,

35.

36.

7
38.
39,

Reason (R): We observe from the graph that the
lines (1) and (2) meet the Y-axis at the points €(0, -3)
and F(0,-5) respectively.
So, Reason (R) Is false.
Hence, Assertion (A) is true but Reason (R) is false.
(c) Assertion (A): Let the digit at unit's place be x and
the digit at ten's place be y. Then number =10y + x
According to the question, we have

10y + x=B(x+y)+1

- Ix=2y+1=0 (1)
and 10y +x=13(y—-x)+2
- l4x—3y-2=0 k)

By using elimination method.
Multiplying eq. (1) by 2 and subtracting from eq. (2),
we get

(4x-3y-2)-2x(7x=2y+1)=0

= lx—3y—2-1bx+4y—2=0

=% v—4=0

= y=4

Put the value of yin eq. (1). we get
Ix=-2x4+1=0

=5 Te=1

= X ]

Hence. the number = 10y + x = 10 x 4 + 1= 41.

So. Assertion (A) s true.

Reason (R): It Is false statement.

Hence. Assertion (A) Is true but Reason (R) Is false.

(c) Assertion (A): Glven system of equations has
Infinitely many solutions. if

2 3

20 a+b -28
ie. 1.3 _1

a a+b 4

dJa=a+b = 20-b=0

So. Assertion (A) Is true.
Reason (R): For unique solution, condition is

o, b

b b

a, b,
s B i 1
But here e o
o 6§ 0 2 2

So. Reasan (R) is false.

Hence. Assertion (A) Is true but Reason (R) Is false.

Graphically, the pair Y

of equations x=0and

v = b represents lines

are intersecting. W > X

intersecting. colncldent

conslstent.

elUmination

Given system of equations are
2x+2y+5=0 -(1)

and —-3x-6y+1=0 -(2)

y=Db

Multiplying eq. (1) by 3 and then adding it with eq. (2).

we get
Ex-3x+15+1=0
= Ix+16=0
16
= N = ——
3

Put x = ~§ in eq. (1), we get

2[£}+2y’+5:{]
3 F
= 2‘51':-5—%% = y:g

Hence, it has unique solution.
40. Since, a and b are the solutions of the glven system
of equations.
E a-b=2 and a+b=4
Adding both equations, we get
20=6 = o0=3
Now, J=h=2 = b=]
Hence.a=3,b=1
41. Glven pair of equations Is
cx+y—3=0 and 6x+2y—6=0

Here, o=c b=1 ¢=-3
and G;=6, bh=2 CG=-6
b -
o | Bk 16 31
a, 6 b, 2 ¢, -6 2
~TR!CK :
The condition of infinitely many solutions is
aq _b g
aG b G
N _4
g 1 1 c |1
— I — T — ::} — T —
6 2 2 6 2
=% £=3
42. True
43. True

44, The condition for unique solution is

a, by
6 -5 2
= pu—3
50. glven statement Is true.
45. True
46. Given equations are
3x—5y=4 -(1)
and Ox -2y=7 -(2)

Multiplying eq. (1) by 3 and subtracting resultant
equation from eq. (2), we get
(9x -2y) - (9x-15y)=7-12



= ]33!:—5:}5!:—%

Put y:-% in eq. (1). we get

Ix-5 ~_—5- =4
13
— 39x + 25 =4 %13
— 39x=52-25
27 9
= = —_— = —
39 13

Hence, solution is x = % and y = _E..

13

So. the given statement Is false.

@ Case Study Based Questions §

Case Study 1

A book store shopkeeper gives books on rent for
reading. He has variety of books in his store related
to fiction, stories and quizzes, etc. He takes a fixed
charge for the first two days and an additional
charge for subsequent day. Amrita paid ¥ 22 for a
book and kept for 6 days; while Radhika paid ¥ 16
for keeping the book for 4 days.

Assume that the fixed charge be ¥ x and additional
charge (per day) be ¥ y.

Based on the above information, solve the
Jollowing questions:

Q1 The situation of amount pald by Radhika, is

algebraically represented by:
a. Xx—4y=16
b. x+4y=16
€. Xx=2y=16
d x+2y=16

Q2. The situation of amount paid by Amrita, is

algebraically represented by:

3. Xx—2y=ll b. x= 2y =22

C X+4y=22 d x—4y=1]
Q 3. What are the fixed charges for a book?

a. %9 b. ®10

c. 213 d. 15

Q 4. What are the additional charges for each subsequent
day for a book?
a.%26 B. 85 c. 34 d %3
Q5. What is the total amount paid by both, if both of
them have kept the book for 2 more days?
a.¥35 b.¥52 c. ¥50 d. ¥ 58
Solutions °

1. Given, Radhika paid R 16 for keeping the book for
4 days. Therefore, algebraically represented by her is
X+ 2y =16
So, option (d) Is correct.
2. Given. Amrita pald ¥ 22 for keeping the book for
& days. Therefore, algebralcally represented by her Is
X+4y=22
So. option (c) is carrect.
3. We have.
X+ 2y=16 (1)
and X+4y=22 - (2)
Multiplying eq. (1) by 2 and subtracting eq. (2) from
eq. (1). we get
2X=-x=32-22 = x=10
Hence, fixed charges for a book is % 10.
So. option (b) Is correct.
4. We have. x=10
Put x = 10 in the equation x + 2y = 16, we get
10+2y=16
= 2y=6 = y=3
Hence. additional charges far each subsequent day
for a book is Z3.
So. option (d) is correct.
5. If both of them kept 2 days more. then the total
amount paid by both of them
=22+16+2(2y)=38+4x3
=38+12=%50
So. option (c) Is correct.
Case Study 2

[t is common that Governments revise travel fares
from time to based on various factors such as
inflation (a general increase in prices and fall in
the purchasing value of money) on 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:




QL

Q2.

Q3.

Q4.

Q5.

Name of the Distance Amount (%)
city travelled (km)
City A 10 75
15 110
City B B 9]
14 145

Situation 1: In city A, for a journey of 10 km, the
charge paid 1sX 75 and for a journey of 15 km, the
charge paid is T 110.

Situation 2: In city B, for a journey of 8 km, the
charge paid is < 91 and for a journey of 14 km, the
charge paid is ¥ 145.
Based on the above information, solve the
following questions:

Refer to city A

If the fixed charges of auto rickshaw is ¥ x and the
running charges is < y per km, the pair of linear
equations representing the situation is:

a. x+10y="10, x+15y=75

b. x+10y=75,x+15y=110

C 10x+ ye=110,15x +y = 75

d. 10x+ y=75,15x+ y =110

A person travels a distance of 50 km. The amount
he has to pay is:

a. % 155 b. ¥ 255
Refer to city B

If the fixed charges of taxi is ¥ x and the running
charges is T y per km, the pair of linear equations
representing the situation is:

a. x+By=91 x+ 14y =145

b. x+ By =145, x + 14y = 91

C Bx+y=9114x+y=145

d. Bx+y =145, 14x + y= 9]

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

a. %185 b. 289

& X275 d. ¥ 305

Which one of the city fixed a minimum charges for
auto rickshaw?

a. City A

c. Can't determined

X 355 d. ¥ 455

b. City B
d. None of these

Solutions ¢

Given that. the fixed charges of auto rickshaw is
¥ x and the running charges is R y per km.

From City A:
Fixed charges + 10 x running charges = Total amount
X+ 10y =75 (1)
and fixed charges + 15 x running charges = Total
amount
x+15y =110 .(2)

Therefore. eqs. (1) and (2) represent the pair of linear
equations.

So. option (b) Is correct.

Some students frame this word problem into wrong
equation, lead to get incarrect answer.

COMMON ERR@R e ]

2. Subtracting eq. (1) from eq. (2). we get

x+15y =110

X+ 10y =75
5y =35
35

— yr-_‘:—--m?

Put the value of yin eq. (1). we get
X+10x7 =75
- x=75-70=5

- The amount he has to pay for travelled a distance
of 50 km

=2(x +50y)

= (5 + 50 x7) = ¥(5 + 350)

=< 355
So. option (c) Is correct.

. Given that. the fixed charges of taxi is ¥ x and the

running charges Is T y per km.
From City B:
Fixed charges + B x running charges = Total amount
X+ By = 9] -(3)
and fixed charges + 14 x running charges = Total
amount
X+ 14y =145 ..(4)
Therefore, eqs. (3) and (4) represent the pair of linear
equations.
So. option (3) Is correct.

Some students frame this word problem into wrong
equation, lead to get incorrect answer.

common] ERR(DR « ]

4. Subtracting eq. (3) from eq. (4). we get

X+ 14y =145
_x+8y=91
6y =54

54
- —=9
/=5

p—
Put the value of yin eq. (3). we get

X +Bx9=9]
=X x=81-72=18
- The amount he has to pay for travelling a
distance of 30 km = ¥ (x + 30y)

~% (19 + 30 x 9)

-2 (19 + 270)

=< 289
So, option (b) Is correct.



5. City A fixed a minimum charges for auto rickshaw
(ie.® 5).
So, option (a) is carrect.

Case Study 3

Two schools ‘P’ and ‘Q’ decided
1o award prizes to their students
for two games of Hockey T x
per student and Cricket T y per
student. School ‘P’ decided to
award a total of ¥ 9500 for the
two games to 5 and 4 students
respectively; while school “Q’ decided to award
< 7370 for the two games to 4 and 3 students
respectively.

Based on the above information, solve the
Jfollowing questions: [CBSE2023]

Q1. Represent the following information algebraically
(in terms of x and y).
Q 2. What is the prize amount for hockey?
Or
Prize amount on which game is more and by how
much?

Q 3. What will be the total prize amount if there are 2
students each from two games?

.- Solutions »

1. Given that, two schools 'P' and 'Q' decided to award
prizes to thelr students for two games of Hockey Zx
per student and Cricket ¥ y per student.

First Condition: School ‘P’ decided to award a total
of ¥ 9500 for the two games to 5 and 4 students
respectively.

ie. 5x+4 y=9500 (1)
Second Condition: School 'Q' decided to award ¥7370
for the two games to 4 and 3 students respectively.

le., 4x+3y=7370 -(2)
2. Multiplying eq. (1) by 3 and eq. (2) by 4, we get
15x+ 12y = 28500 -(3)
16x + 12y = 29480 _(4)
Subtracting eq. (3) from eq. (4), we get
(16x + 12 y) — (15x + 12y) = 29480 — 28500
= x=980
.. Prize amount for Hockey =¥ 980 per student
Or
Multiplying eq. (1) by 4 and eq. (2) by 5. we get
20x+ 16y = 38000 (1)
and 20x + 15y = 36850 )

Subtracting eq. (4) from eq. (3), we get
(20x + 16y) — (20x + 15y) = 38000 — 36850
= y =150
Prize amount far Cricket = 21150 per student
Put the value of v in eq. (1). we get
5x + 4 x 1150 = 9500

=1 65x=9500-4600 =4900

x=222 _gg0

=

. Prize amount for Hockey =% 780 per student
=> Prize amount per student of Cricket is greater by

% (1150 —980) =% 170.
3. Total prize amount if there are 2 students each from
2 games =2 (x+V)
=2 (980 + 1150)
=2x2130=R 4260

Case Study 4

A coaching institute of Mathematics conducts
classes in two batches I and II and fees for rich
and poor children are different. In batch I, there are
20 poor and 5 rich children, whereas in batch 11,
there are 5 poor and 25 rich children. The total
monthly collection of fees from batch I is ¥ 9000
and from batch II 1s ¥ 26000. Assume that each
poor child pays Zx per month an each rich child
pays < y per month.
| -

Based on the above information, solve rhe
Jollowing questions: [CBSE 2023]
Q1 Represent the information given above in terms of
x and y.
Q 2. Find the monthly fee paid by a poor child.
Or
Find the difference in the monthly fee paid by a
poor child and a rich child.
Q 3. If there are 10 poor and 20 rich children in batch
Il, what is the total monthly collection of fees from
batch 11?7

o Solutions °

1. Glven that. each poor child pays ¥ x per month and
each rich child pays ® y per month.
First Condition: In batch | there are 20 poor and
5 rich children. The total monthly collection of fees
from batch | is ® 9000.
lLe. 20x+5y=9000 (1)
Second Condition: In batch Il there are 5 poor and
25 rich children. The total monthly collection of fees
from batch Il Is ¥26000.
le. 5x + 25y = 26000 il 2)



2. Multiplying eq. (1) by 5 and subtract it from eq. (2). The cost of three balloon shooting games exceeds

we get the cost of four ring games by ¥ 4. Also, the total
(5x + 25y) — 5 (20 + 5y) = 26000 — 5 x 9000 cost of_thrce balloon shooting games and four ring
games is < 20.
= bx+2by—100 x— 25y = 26000 — 45000
= _ 95 x——19000 Based on the above information, solve the
-19000 Jfollowing questions:
= T _95 200 Q1. Taking the cost of one ring game to be T x and that
Hence. monthly fee paid by a poor child is £200. of one balloon game as < y, find the pair of linear
Or equations describing the given statement.
Multiplying eq. (2) by 4 and subtract it from eq. (1). Q 2. Find the cost of one ring game and one balloon
we get game.
(20x + 5y)—4 (5x+ 25y) = 9000 — 4 x 26000 -
—  20x+ 5y —20x— 100y = 9000 — 104000 ' Solutions -
= —95y =—-35000 1. Given. the cost of one ring game = x and
_ 295000 _ 500 cost of one balloon game =% v.
= -95 According to the question.,
.. Monthly fee pald by a rich child Is ¥ 1000. 3y=4x+4 or 4x-3y=-4 ..(1)
Put the value of yin eq. (1), we get and 4x + 3y =20 ..(2)
20x+ 5 x 1000 =9000 2. Solving the equations 4x— 3y =-4 and 4x + 3y = 20
= 20x = 9000 — 5000 = 4000 by the method of substitution.
x:wzﬂlﬂ Fram eq. (1). 4x =3y -4 ..(3)
s 20 Substituting the value of 4x in eq. (2).
. Monthly fee paid by a poor child Is ¥ 200. (3y-4)+3y=20
. The difference in the monthly fee paid by a poor = by-4=20
child and a rich child = ? (1000 — 200) = 800. = by =24
3. Given that. there are 10 poor and 20 rich children in = V=4
batch Il =10 x + 20 v. Substituting y = 4 in eq. (3).

4x=3x4-4=8B = x=2
Therefaore, cost of one ring game =% 2 and
cost of one balloon game =% 4.

. Total monthly collection of fees from batch |l
=10 x 200 + 20 x 1000
= 2000 + 20000

- %22000 -@;D VEI’V Short Answer Type Questions N
Case StUd\I 5 Q1. Find the solution of the equations 2x + y— 6 =0
Gagan went to a fare. He ate several rural delicacies and 4x -2y —4=0.
such as jalebis, chaat etc. He also wanted to Q 2. How many solutions does the pair of equations
play the ring game in which a ring is thrown on y=0and y=-5 have?
the items displayed on the table and the balloon Q3. If47x+ 31y=18 and 31x + 47y = 60, then find the
shooting game. value of x +y.

O . . e Q4. If49x + 51y =499, 51x + 49y = 501, then find the

T R values of x and y. [CBSE SQP 2022-23]

Q 5. Find the conditions to be satisfied by coefficients
for which the following pair of equations
ax + by +c=0, dx + ey + f= 0 represent coincident
lines.

Q 6. Given the pair of equations ax + (a—1) y=1 and
(a + 1)x — ay = 1. For which one of the following
values of a, there is no common solution of the
given pair of equations?

Q7. Find the values of k for which the system of
equations x + ky = 0, 2x —y = 0 has unique solution?

Q8. Ifax + by = a’— b? and bx + ay = 0, find the value
of (x + y).




Q9.

Q 10.

Q1L

Ql2.

If the lines given by 3x + 2ky=2and 2x + 5y+1=0
are parallel, then find the value of k.

[NCERT EXEMPLAR; U. Imp.]
Find the value of ¢ for which the pair of equations
cx—y=2 and 6x — 2y = 3 will have infinitely many
solutions. [NCERT EXEMPLAR]
Find the larger of two complementary angles
exceeds the smaller by 16 degrees. Find them.
Find the value of k for which the system of
linear equations x + 2y=3and S5x + ky + 7=0is
inconsistent. [CBSE 2020]

'! Short Answer Type-| Questions N

Q1 A student Ajay, was given a task to solve the pair

Q2.

Q3.

Q4.

X <

of the equations x—y+1=0 and 3x+2y—12=0
graphically. To draw the graph, he find three
solutions of each of the given equations. After
plotting the points on graph paper, he draw the
lines AB and PQ, representing the equations as

shown in the given graph.

Based on the above graph, solve the following
questions:

(i) Identify equation of lines AB and PQ. Also find
the solution of the equation from the graph.
(ii) Determine the area of the triangle formed by
these lines and the X-axis.
Iif 217 x + 131 y =913 and 131 x + 217 y = 827,
then solve the equations for the values of x and y.
[CBSE 2023]

In figure, ABCD is a rectangle. Find the values of x
and y. [CBSE2018]

D__X+Yy C

:

<t
—l

xX=y

A 30cm B

Find whether the lines representing the following
pair of linear equations intersect at a point or
parallel or coincident:

2x—3y+6=0and 4x—5y+2 =0 [CBSE2016]

Q5.

Q6.

Q7.

Q8.

Q9.

Q10.

Q1L

Q 12.

Q1l3.

Given the linear equation 3x + 4y = 9. Write another
linear equation in these two variables such that the
geometrical representation of the pair so formed is:
(i) intersecting lines
(ii) coincident lines

(iii) parallel lines [CBSE2015]

Find the value(s) of k for which the pair of
equations kx+2y=3and3x+6y =10 has a

unique solution. [CBSE2019]

For what value of k, does the system of linear
equations 2x + 3y =7 and (k— 1)x + (k+ 2)y = 3k
have an infinite number of solutions? [CBSE2019)
Find the value of k for which the following pair of
linear equations have infinitely many solutions,

2x+3y=7,(k+1)x+(2k—-1)y=4k+1. [CBSE2019]

Find the value of k for which the system of
equations 3x+ 5y =0, kx + 10y = 0 has no solution.
[CBSE2017]

The sum of two numbers is 85. If the larger number
is 5 more than four times of the smaller number,
find the numbers.
| am three times old as my son. Five years later, |
shall be two and a half times as old as my son. How
old am | and how old is my son?
The total expenditure per month of a household
consists of a fixed rent of the house and mess
charges depending upon the number of people
sharing the house. The total monthly expenditure is
< 3900 for 2 people and X 7500 for 5 people. Find
the rent of the house and the mess charges per head
per month.
If x + 1 is a factor of 2x° + ax* + 2bx + 1, then find
the values of a and b, given that 2a— 3b = 4.

[NCERT EXEMPLAR]

"@f Short AnSwer Type-Ii Questions N\

QL H2x+y=23 and 4x — y = 19, find the values of

Q2.

y
(Sy— 2x) and (;—2]. [CBSE 2019]
Solve:
X y X Yy
—+—=4da b:—“l‘_:zrarb;to
el ety [CBSE2017]

Q3. If the system of linear equations 2x + 3y = 7 and

Q4.

2ax + (a + b) y = 28 have infinite number of
solutions, then find the values of a and b.

[CBSE 2023]
Find the two numbers whose sum is 75 and
difference is 15.



Q5.

Q6.

Q7.

Q8.

Qo.

Q 10.

QL.

Q12

Q13.

Q4.

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 student A takes food
for 25 days she has to pay< 4500 as hostel charges
whereas student B, who takes food for 30 days, pays
< 5200 as hostel charges. Find the fixed charges and
the cost of food per day. [CBSE2019]

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

Find the number of students in both the halls.
[NCERT EXEMPLAR]

A fraction becomes — when 2 is subtracted

3

from the numerator and it becomes — when 1 Is

2

subtracted from the denominator. Find the fraction.

[CBSE2019]
The sum of a two-digit number and the number
obtained by reversing the digits is 66. If the digits
of the number differ by 2, find the number. How
many such numbers are there? [CBSESQP 2023-24]

The monthly incomes of A and B are in the ratio
of 8 : 7 and their expenditures are in the ratio of
19 : 16. If each saves X 5000 per month, find the

monthly income and expenditures of each.

A father’s age is three times the sum of the ages of
his two children. After 5 years, his age will be two
times the sum of their ages. Find the present age of
father. [CBSE2019]
The sum of two numbers is 8 and the sum of their

8
reciprocals is Is Find the numbers.

A person can row a boat at the rate of Skm/h in still
water. He takes thrice as much time in going 40 km
upstream as in going 40 km downstream. Find the
speed of the stream. [NCERTEXEMPLAR; CBSE 2016]
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/hr it
would have taken 6 hours more than the scheduled
time. Find the length of the journey.

[CBSE SQP 2022-23]
Anuj had some chocolates and he divided them
into two lots A and B. He sold the first lot at the

rate of ¥ 2 for 3 chocolates and the second lot at
the rate of < 1 per chocolates, and got a total of

Q15.

< 400. If he had sold the first lot at the rate of
< 1 per chocolate, and the second lot at the rate of
<4 for 5 chocolates, his total collection would have
been T 460. Find the total number of chocolate he
had. [CBSESQP 2022-23]
4 9 .
Vx ly

[CBSE 5QP 2023-24]

Solve: e 1

2 5 _
Vx ly

-§) Long AnSWer Tupe Questions N

QlL

Q2.

Q3.

Q4.

Q5.

Q6.

Q7.

Solve the following pair of linear equations

graphically: 6x—y +4 =0 and 2x — 5y = 8.
Shade the region bounded by the lines and Y-axis.
[CBSE 2016]

Draw the graphs of the equations x —y + 1 = 0 and
3x + 2y — 12 = 0. Determine the coordinates of the
vertices of the triangle formed by these lines and
the Y-axis and shade the triangular region. Also
calculate the area bounded by these lines and
Y-axis. [NCERT EXERCISE; CBSE 2017]

For which values of a and b will the following pair
of linear equations have an infinite number of
solutions?

2x+3y=7
(a—b)x+(a+b)y=3a+b-2
A and B are friends and their ages differ by 2 yr.
A's father D is twice as old as A and B is twice as old

as his sister C. The age of D and C differ by 40 yr.
Find the ages of A and B.

Aman sold a chair and a table together for¥ 1520
thereby making a profit of 25% on the chair
and 10% on table. By selling them together for
< 1535, he would have made a profit of 10% on
the chair and 25% on the table. Find the cost
price of each.

A person invested some amount at the rate of
12% simple interest and some other amount at
the rate of 10% simple interest. He received yearly
interest of < 130. But, if he had interchanged the
amounts invested, he would have received ¥4 more
as interest. How much amount did he invest at
different rates?

Places A and B are 160 km apart on a highway. One
car starts from A and another from B at the same
time. If they travel in the same direction, they meet
in 8 hours. But if they travel towards each other,
they meet in 2 hours. Find the speed of each car.



[ Solutions]

Very Short Answer Type Questions

1.

Given equations are

2x+y—-6=0 (1)
and bx-2y—-4=0 42)
Multiplying eq. (1) by 2 and adding egs. (1) and (2).
we get

4x -12+(4x -4)=0
= Bx-16=0 = x=2
Put x =2 In eq. (1). we get

2(2)4-y~6=0

= 4+y-6=0
= Y=g

Hence.x=2and y= 2

2. Since, y= 0 and y = =5 are parallel lines, hence they
have no solution.
¥
A
X' = 5 y=0 » X
y V7
v
TR!CK
(Parﬂuef lines never intersect each other. ]
3. Given,
47x+ 31y =18 i)
and 31x+ 47y =60 —(2)
Adding eqs. (1) and (2). we get
7B8x+78y=78
- X+y=1 (divide both sides by 78)
COMMON ERR(DR o

Students do error in simplifying these type of equations.
They solve these equations by elimination method.

4,

Given equations are
49x + 51y = 499 (1)
and 51x + 49y = 501 (2
Adding egs. (1) and (2). we get
100x + 100y = 1000
=5 X+ ywl10 (3]
Subtracting eq. (1) from eq. (2). we get
2X—2y=2
= X—V= ] (4)
Adding eqs. (3) and (4). we get
2%=11
11
— x= >

Put x = g In eq. (3), we get

1
L oag
5 T

\ 4

1 =,
- V‘Z‘m—g = V=3

5. The given pair of equations Is
ax+by+c=0anddx+ey+f=0
For coincident lines,

G .95 . a._b ¢
o, b o d e f
== ce=bd and bf=ce
6. The condition for there Is no common polnt. Is
i I PR
a b, G
g 8-l u ]
g+l =g
= ~d=d*-1 =5 28]
2 1 ﬂ=t;L
o a > = Ji
7. Given. x+ky=0.2x-y=0
Here, a=1bh=kqg=0,
and 02:2..‘52:—1.(:2:0
- System of equations has unique solution.
i;‘-i = lri = k::—l
b, b, 2 -1 2
B. Glven equations are
ax + by =a? - b?
and bx+aoy=0

On adding both equations, we get
(ax+ by) + (bx + ay ) = a® = b?
- (0+ b)x + (a+b)y = a® - b

- (@+b) (x+vy)=(a+b)(a-b)

Hence. x+y=a-0b.

ERR(DR

COMMON
Erudents do error in simplifying these type of equan’ansJ

9. Since. the given lines are parallel. so it has no

solution.
~TR!CK
Condition for no solution,
a _b ¢
g, b7 G
. >
O A
5 255 77
= 4k=15
Hence. = %
10. Given equations are.
x—-y—-2=0 (1)
and 6x-2y-3=0 -(2)
Here. O=Cby==1¢=-2

0235. b2:—2. CEZ—E



Condition for infinitely many solutions is

9 b ¢ _ c_-_=2
C C

—_— T meumss [ Uk

: b G 6 =2 -3
= E—lar‘IdE—E
b 2 6 3
= C=E'-=3 and f:=-5—x—%=4
2 3

Here, c= 3 and 4. which are not possible.

Since. these values are not satisfying the given
candition. so no value of ¢ will exist.

—~COMMON ERR@R- N

Sometimes students do not crosschecking the values of
¢ with the given pair of equations. Finally get the wrong

answer.
\

e

1. Let the two angles be x and y where x> v.
According to the question,
x+y=90° ..(1)
and x—y=16° .(2)
On adding eqs. (1) and (2). we get
2¥=106" =% ¥=53"
Substituting the value of xin eq. (1). we get
y=90°-53"=37°
12. Given, x+2y=3and 5x+ky+7=0
Here, o=l b=2 cgu—3
and UgZE.bzzkfzz?
Condition of incansistency is

9 _b e A
o, b, ¢ 5
Short Answer Type-l Questions

1. () Forx-y+1=0
let x=0=>0-y+1=0>y=1
lety=0=>x-0+1=0=x=-1

=. k=10

=N

X 0 “ |
Y ] 0
So. line AB passes through the paints B (0, 1)
and A (-1.0).
So. line AB represents the equation
x-y+1=0
For3x+2y-12=0
letx=0=>3x0+2y-12=0=> y:%:ﬁ
12
lety=0=3x+2x0-12=0= }{:?:f.';
X 0 4
Yy 6 0
So. line PQ passes through the points P (0. 6)
and Q (4. 0).
Sa. line PQ represents the equation
3x+2y-12=0

From the graph given in question, we observe
that the two lines AB and PQ intersect at the

2.

3.

:

point T (2. 3). So. x= 2 and y = 3 is the required
solution for the pair of linear equations.

(i) The coordinates of the vertices of the triangle
formed by these lines and the X-axis are (-1, 0),
(2. 3) and (4. 0).

- Area of A ATQ =%x Base x Helght

]
==xA0xTM
5 .

1
=—=x(1+4)x3
2(+)

= g = 7.5 sq. units

Given equations are
217x +131y =913 -
131 x4 217 y =827 A2)
Adding egs. (1) and (2). we get
348x + 348 y = 1740

= X+y=5 .(3)
Subtracting eq. (2) from eq. (1). we get

86 x— 86 y=86
= X—y=l -.(4)

Adding eqs. (3) and (4), we get
(X+V)+(x—y)=5+1=2x=6
— ¥=3 .
Put the value of x In eq. (3). we get
3+y=5=>y=5-3=2
Hence.x=3andy=2
Since. ABCD Is a rectangle.

TR!CK
]

Opposite sides of a rectangle are equal.

4,

50. AB=DC

30=x+y ..(0)
and AD = BC

14wx—y -(2)

On adding eqs. (1) and (2). we get
(x+y)+(x—y)=30+14

= 2x =44

= A= ? =5 X= 22

On putting the value of 'x'In eq. (1). we get
0 =224y

= y=30-22=8

Hence, x=22and y=8.

Given equations are,
2x-3y+6=0 ~(1)
and 4x -5y+2=0 .(2)
a, 2 1b -3 3

Here, —_—— e = = —
a, 4 2b, -5 5
o, b

Since, —]#EL

a, b

Hence. given pair of linear equations intersect at ane
point.



5. Given equation is 3x+ 4y = 9.

Anather linear equation must be in such a way that
(I) For Intersecting lines,

Hence. another equation is 4x + 2y = 8.
() For colncldent lines,

So. we multiply given equation by any constant
Ex+8y=18 (multiply by 2)
Hence, another equatlon is 6x + By = 1B.
(i) For parallel lines,

Hence, another equation Is 3x + 4y = B.
. Glven equations are,

kx + 2y =3
and 3x+6y=10

Here. o=k b=2c=-3

and u2:3.b2=5‘r:2=—1[}

Faor unique solutian,
ﬂ;ﬁi::,i;ﬁg = .f{uﬂ
o, by

Hence. the given system of equations will have a
unique solution faor all real values of k other than 1.

. Given system of linear equations are
2x+3y—7=0

and (k—1)x+ (k+2)y—3k=0

Hereo,=2.by=3.q=-7

and a;=k-1,by=k+ 2 ¢g=- 3k

Condition for infinitely many solutions is

a9 _b ¢
a, b, ¢
2 3 <
k=1 ki+2 =3k
Consider Ist and lind terms.

3 3
= 2}.'{ l{|'= l[(_
o ey B

- Sh=h=k+ 3 = k=7

Hence. given system of equations gives the infinite
solutions, when k= 7.
. Given pair of linear equations are
2x+3y =T (k+)x+ (2k=1y =4k + 1

Here, a=2.by=3. qg=-7
and a;=(k+1),by,=(2k=1), c;=—(4k+1)
Condition for infinitely many solutions Is

a _b _¢q

a, b G

2 3 -
k+1 2k=1 —(4k+1)

Conslider Ist and lind terms,

2 3
k+1 2k=1

10.

1.

12.

= Lk—2=3k+3 =» 4k—3k=3+2 =k=5
Consider lind and llird terms.

25_1:_(4;1 = 12k + 3 =14k-7
= 14k—12k=3+7 = 2lk=10 = k=5
Hence. k=5
Glven equations are
3x+5y=0 (1)
and kx+10y =0 (2
Here. 0;,=3 bi=5 =0

and Ci‘g:k.bg:“]. =0
For no solution,

a::r]mb]mq

0, b, ¢

3.5 _30 _
= g = =75 -6
Hence, k =6.

Let the two numbers be x and y such that x> v.
Given, sum of two numbers = 85
and larger number = 4 x smaller number + 5.

= X+ y=85 (1)
and X=4y+5 «(2)
Put x =4y +51In eq. (1), we get

4y+5+y=85
=5 by=80 = y=16
Put v = 16 in eq. (1), we get

x+16=85

' ¥=69

Hence. numbers are 16 and 65.
Let my age be x years and my san's age be y years.
Then.

X =3y (1)

Five years later, my age will be (x + 5) years and my
son's age will be (y + 5) years.

x+5=2%(y+5)

= x+5=§(y+5)

2
=1 2x+10=5y+ 25
= 2x-5y=15
= 2(3y)-5y=15 (from eq. (1))
=5 by—5y=15
= y=15
Put v = 15in eq. (1). we get

¥=3 =15

= xX=45

Hence. my present age and my son's present age are
45 years and 15 years respectively.
Let the monthly rent of the house be ¥ x and the
mess charges per head per month be% .
According to the given condition, we have

x+ 2y =3900 (1)
and x+ 5y =7500 -(2)
Subtracting eq. (1) from eq. (2). we get

Jy=3600 = y=1200



Put y = 1200 in eq. (1). we get
x+2x1200=3900 = x=3900-2400
= x = 1500
Hence. monthly rent =% 1500 and mess charges per
head per month =% 1200. respectively, we get
13. Let a factor of f(x) = 2x° + ax® + 2bx + 1be (x + 1). 0y 2 bye3, g=—

-1)=0 and a;=2a.b,=(a+b).cy;=~28

3. Given system of linear equations is:
2x+3y=7 = 2x+3y—-7=0 -(1)
2ax+(a+b)y=28 = 2ax+(a+b)y—28=0 ..(2)
Compareitwithoy,x+ b y+g=0and @; x+ byy+ ;=0

b

2(=12+0a(=1*+2b(-1)+1=0 Since. the given system of linear equations have
= -2+0-2b+1=0 infinite number of solutions.
- a-2b=T e -
and 20-3b=4 (given) T b, g
e 2 2
Multiplying eq. (1) by 2 and then subtract it from - 2. 3 _ -

eq. (2). we get 2a a+b -28

(20-3b) - (20— 4b) =

So. by—-2x=5x9-2x7=45-14=13]

sh L o g Hell b

; 2
_ T R Taking Ist and lind terms, T = a+b=3a
Put the value of b in eq (1), we get B
“PN=T = G-diml = b=2a -(1)
= a=5 Taking Istandllird terms, iz_—? =5 l:l =a0=4
Therefore, a=5and b=2, o 28 28 @ &
Short Answer Type-1l Questions Put the value of 'd'in eq. (1). we get
1. Given linear equati;:s_l_are_ 5 ) Hence. gzﬁ ;nirI:IEE 8.
- i i’:: 19 _:'(2) 4. Let the two numbers be xand y.
Adding egs. (1) and (2). According to the question,
2x +y =23 X+y=75 =1
4x—y=19 and X—ym+t15 )
bx=42 -
- G- TiP:
R 7 F Take + sign with resultant quantity of difference of two
T numbers.
Now. put the value of x in eq. (1). we get
Yy=23-2x=23-2x7=23-14=9 Taking positive sign:

On adding eqs. (1) and (2). we get
and (x+y)+(x=y)=75+15

x 7 7 7 - 2x =90
2. Given equations are = x =45
%,‘_% ey () On putting the value of 'x' In eq. (1). we get
45+y=75
and ?*—-b%EZ A2) - y=75-45=30
On muiltiplying eq. (1) by -r;- and subtracting from | x=45and y =30

eq. (2). we get

Taking negative sign:

(x+ y)_(x LY =2_(a+b) On adding egs. (1) and (2), we get
@ b/ \ab =b= (x+yV)+(x-y)=75-15
1 _ 1) = & = 2x=60
= X 2 EE’ =2 'S 1 - ol
=) %{%—%} = 1 —% On putting the value of xin eq. (1). we get
30+y=75
E[b—n]=b—u  pBEE) Wb — y=75-30=45
al ab b b (b-o0) : x=30and y=45
, X =a? Hence required numbers are (45. 30) or (30, 45).
Or: putting the value of 'x'In eq. (1), we get . Let x be the fixed charge of the food and vy be the
FJ,%:CH{, - u+%=u+b castafrfnnd per day. |
v i According to the glven conditions,
= p =0 =2 y =t x + 25y = 4500 -()
Hence., x=a?andy= b’ and x+30y=5200 -(2)



On subtracting eq. (1) from eq. (2). we get
x+30y=5200
x+ 25y =4500

5y=700

= y =140
On substituting v =140 in eq. (1). we get

x + 25 x 140 = 4500
= x=4500- 3,500
=5 x=1000
Hence. fixed charges Is ¥ 1000 and cost of food per
day is T 140.

~COMMON ERR@R- \

Some students frame this word problem into wrong
equation, lead to get incorrect answer. So, adequate
practice should be needed on solving such type of

—

= Z2X = 3x -7
= 3%~ 2xw ]
= x=17
Now. put x =7 in eq. (1), we get

3x7—6=y
or y=21—6
ar y=15
.. Required fraction = % 7

y 15
common ERR(DR » .

Some students confused between numerator and
denominator of a fraction. So, adequate practice is

| problem. )

6. Let the number of students In halls A and B be x and
y respectively.
According to first condition,
Xx=10wy+10
— x—-y=10+10=20 (1)
According to second condition,
x+20=2(y-20)

= x+20=2y-40
= Xx-2y=-40-20=-60 —(2)
On subtracting eq. (2) from eq. (1). we get
x-y=20
x—2y=—60
= +
y=80
On substituting the value of 'v'In eq. (1). we get
x-80=20
=5 x=20+80=100

Hence, number of students In hall A and B are 100
and B0 respectively.

common] ERR(DR »

Some candidates frame this word problem into wrong
equation, lead to get incorrect answer.

7. Let fraction be X, where y= 0
y
According to the given condition,

When 2 is subtracted from numerator then fraction

becomes l~
3

x=2 1
Le. == = Ix-6=y (1)

Y 3

and when 1 is subtracted from denominator then

fractlon becomes %

e i: l

- y=1 2

=" 2x=y—1 -{2)
From eq. (1). put the value of yin eq. (2). we get

2x = (Ix—6) —1

| required.

.

8.

or
It is not given that which number is greater, so we can
take here x — y = —2 also.

Let the digit at ten's place be x and the digit at one's
place bey.

So. the required number Is 10x + v.
The number obtained on reversing the digits Is
10y + x.
According to first condition.
(10x + y) + (10y + x) = 66

=5 Tx+ 1y =66
=% 11 (x+y)=66
sy x+y=%=6 -(1)
Accarding to second condition.
X—y=2 (2)

X—y==2 -(3)

On adding eqs. (1) and (2). we get
X+y=6
X—y=2
2x=B
B
= ¥ HE =4
On substituting the value of 'x'In eq. (1), we get
4+y=6 = y=6-4=2
So. the number is 42.
Agalin, on adding eqs. (1) and (3). we get
X+y=6
X—ym=—2

2x=4

== X = -g— = 2 — W

On substituting the value of 'x’in eq. (1). we get
2+y=6 = y=6=2=4

So. the number is 24.

Hence, the required number Is 42 or 24.

COMMON ERR@R o—

Sometimes students take only + sign with resultant
quantity of difference of two numbers.




9.

TiP.

Adequate practice should be needed on solving such
type of prablem.

Let the monthly incomes of A and B be 8x and 7x
and their expenditures be 19y and 16y respectively.

10.

G-TiP:

Adequate practice should be needed on solving such
type of word problem.

According to given conditions.
8x-19y = 5000 -(7)
and 7x-16y = 5000 -(2)
On multiplying eq. (1) by 7 and eq. (2) by 8 and then
subtracting. we get
56x-133y = 35000

56x— 128y = 40000

+
—5y=-5000
- y:%tl[]:mo

On substituting the value of 'y’in eq. (1). we get
8x—-19 x 1000 = 5000

= 8x=5000 + 19000

— 8x = 24000

= = 24300 = X=3000
Hence. A's Income =% B x 3000 =% 24000

A's expenditures =% 19 x 1000 =% 13000
and B's income =X 7 x 3000 =¥ 21000
B's expenditures =% 16 x 1000 =% 16000
Let father's age be x and sum of ages of his children
be y years.

After 5 years. father's age will be (x + 5) years and

sum of ages of his children will be (y + 10) years.
According to the given conditions.

Father's age = 3 x Sum of ages of his children
ie. Xw 3y - (1)
and after 5 years,

Father's age = 2 x Sum of ages of his children

ie. X+5=2x(y+10)

= X+5=2y+ 20

— x—2y=15 -(2)

From eq. (1), put the value of xin eq. (2). we get
Jy—2y= =  y=1byears

Now put y =15 in Eq. (1). we get
x=3 x 15 =45 years
Hence. present age of father Is 45 years,

COMMON

ERR(DR »

Some students frame this word problem into wrong
equation, lead to get incorrect answer.

1.

Let the required numbers be x and v.

According to first condition.
+ Y= B (1)
According to second condition,

1_8

Rl
VA

ytx 8

= 8 _8 (. =
= YT = X 1B (- x+y=8)
or xy=15
Now, X—y= /(x+y)2 ilxy /B2—4x15
=/64—-60=/4=2
X=yw2 (2)
Dn adding eqs. (1) and (2). we get
x+y=8
X=\y=2
2x= 1l = X=%=5

On substituting the value of 'x'in eq. (1), we get
5+y=8 = y=8-5=3
Hence, the required numbers are 5 and 3.

COMMON

ERR(DR }

[;Eudenrs do errar in simplifying these type of equations.

12.

@TlP

T Downstream means when we row with the flow of water
so our speed increases, that's why we add both the
speeds. Upstream means when we row against the flow
of water so our speed decreases, that's why we subtract
speed of current from speed of stream.

Let the speed of stream be x km/h.
. Speed of the boat rowing upstream
=(5-x) km/h
Speed of boat rowing downstream
= (5 + x) km/h

13,

According to the questian.

L 40 __40 ( P dlstanceJ
5xx B=X speed
3 1
= 54+x b-x
= 15-3x=h+x
= 4x=10
— X = T =2.5

Hence, speed of the stream is 2.5 km/h.

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

Distance covered = xy km i)
If the speed Is increased by 6 km/h. then time of
journey Is reduced by 4 hours Le. when speed Is
(x + 6) km/h, time or |ourney Is (y— 4) hours.

-. Distance covered = (x + 6) (y— 4)
— xy.:(x-i- 6)(?—4)
— Xyzw—ﬁix+6y—24

= —4x+6y-24=0
= —=2x+3y-12=0
Similarly, xy = (x=6) (y + 6)

= Xy =xy+6x—6by-36
= 6x—-6y—-36=0
= X—y-6=0 A 3)



14.

15.

Multiplying eq. (3) by 2 and adding it with eq. (2). we
get
2(x—y-6)=2x+3y—-12=0

- y-24=0 = y=24
Put v =24 in eq. (3). we get

x—24-6=0 = x=30
Putting the values of x and vy In eqg. (1). we obtain
Distance = (30 x 24)km = 720 km.
Hence, the length of the journey Is 720 km.

Let the number of chocolates in lot A be x and the
number of chocolates in lob B be v.

Then total number of chocolates = x + v

Price of 1 chocolate =¥ 2/3, so for x chocolate = %x

and price of y chocolates at the rate of 2 1 per
chocolate = y.

.. By the given conditian. %x +y =400

=5 Z2x+ 3y =1200 (1)
Similarly, x+%y=ﬁ6[]
=" 5x + 4y = 2300 .(2)

Multiplying eq. (1) by 4 and eq. (2) by 3 and then
subtracting eq. (2) and from eq. (1),
4(2x + 3y —1200) - 3(5x + 4y—2300) = 0

— Bx-15x-4800+6900=0
= - Ix+2100=0
. (=200 500

Put x=300 in eq. (1). we get
2x300+3y=1200 = 3y=1200-600
=5 Y = -6[]—D=2DD

3
Thus, x= 300 and y= 200
Sox+y=300+200=500
So. Anuj had 500 chocolates.
Glven equations are

2z 3
+—==2 ]
g ol W
d] e 2)
an ==
Vx \ly
1 1
Let u= T and v = —=then equations become
% N
2u+3v=2 .(3)
and 4y —9y=—] -(4)

Multiply by 3 in eq. (3) and add with eq. (4). we get
(Bu+9v) + (4u—9Vv) =6+ (-1)
5 1

= MNu=b5 s u=—"0==
10 2

Put the value of uin eq. (3). we get
] 1

2X-2-+3V=2 =}3V=2—]=]=;V=.§

u-Landv-—L

Vx Jy

LI andl— 1

2 W 3 <y

= &:2 and \/Qza
=5 X=4 andy=9

Long Answer Type Questions

1.
G- TIP:
An easy way of getting a solution of an equation is to take

x = 0 and get the corresponding value of y. Similarly, we
can put y = 0 and obtain the corresponding value of x.

For 6x—y+4=0. when x=0. )
Ex0-y=-4
=5 V=4
andwhen y=0. 6x-0=-4
=
= X O — e —
6 3
X 0 -2/3
v 4 0
For 2x—5y = 8, when x=0, —(2)
2x0-5y=8
~ _8_8
4 -5 5
andwheny=0,2x-5x0=8
— x:%:&
X 0 4
y -8/5 0

On a graph paper. draw X and Y-axes and plot the
above points.

Both the lines intersect at (-1, =2).

Hence, (-1, =2) Is the solution of given pair of Unear
equations.

. For x—y+1=0whenx=0,0-y+1=0=y=1

and wheny=0,x-0+Tul=xe-1
X -1 0
v O 1




For 3x+ 2y —-12 = 0, when x = 0,
3x0+2y=12>y=6
and wheny=0,3x+2x0=12=x=4
X 0 4
Y 6 O

The graphic representation Is as follows:

3T 334Dy=-12=0

From the figure. it can be observed that these lines
are intersecting each other at point (2. 3) and Y-axis
at (0. 1) and (0. 6). So. the vertices of the triangle are
(2.3).(0.1) and (0. 6).

50, x=2 and y =3 Is the solution of equations.

TR!CK

Area of triangle = %x base x altitude

. Area bounded by AABC

=l><AE'.><CD=%><5>~':2

2
(here, AB=4+1=5and(D=2)

= 5 5q. units
3. Given equations are
2Xx+3y-7
and (a-b)x+(a+b)y-(3a+b-2)
a 2 b 3
az_a-b'bz_a+b
-7 7
—(30+b—-2) (3a+b-2)

g s
0o .2

no

Here,

-
and =
C;

For Infinitely many solutions.

9 _b _¢
a, b, g
2 f
~ BB o0 h =0
2 7

Take Ist and llird terms, —— e ——

= 60+2b-4=7a0a-7b = a-9b=-4 .(3)

2 .. 3

a—8 @+b

= 20+2b=30=3b = 0-=8Bb=1[ ..(4)

On subtracting eq. (3) from eq. (4). we get
4b=4 = b=1

Again take Ist and lind terms,

On substituting the value of 'b'in eq. (4). we get
0-5x1=0

= a=5

Hence. for o = 5 and b = 1. the given equations have

infinitely many solutions.

. Let the ages of A and B be xand y years respectively.

Then,
X—y=t2 (given)

D's age = 2x years and C's age =~—;- years

Clearly. D Is older than C.
-%:40 =  4x—y=80

Thus. we have the following two systems of linear
equations:

X—y=2 -.(1)
and 4x -y =80 si(2)
X-y=-2 .(3)
and 4x -y =80 ..(4)

Subtracting eq. (1) from eq. (2). we get
3x =178 = X%=26
Putting x = 26 in eq. (1). we get y = 24
Subtracting eq. (4) from eq. (3). we get
B2 ]

X=—=2]—

—3x=-82 = 3 3

Putting x =% in eq. (3). we get

82 _ 88 _ 1
B L9 PR e
F=TgT RSy

Hence, A's age = 26 years and B's age = 24 years

or A age = 27% years and B's age = 29% years.

. Let the cost price of one chair be % x and that of one

table be< .
Profit on a chair = 25%.
25 125
- Selll i f halr = =
elling price of one chalr x+1DDX ]an
Profit on a table = 10%
. 10y 110
- Selling price of one table = v+ =
EF Y*00 100”7
According to the given condition. we have
]25x+ 110 y =1520
100 100
= 125x + 110y = 152000
= 25x+22y=30400 .. (1)

If profit on a chair is 10% and on a table is 25%. then
total selling price Is ¥ 1535.

[x+£x}+(y +£5—y]=1535

100 100
= LS X + 125;!:1535
100 100
= 110x + 125y = 153500
=

22x + 25y = 30700 (2)



Subtracting eq. (2) from eq. (1). we get Ti p .

Ax=dy==3l0 Emphasis on solving such type of application based
— x -y =-100 =(3) -[ problem.
Aelainggersi2) amsl]) Case I: When two cars move in same direction.
47x + 47y =61100 = x + y=1300 _(4) < 8y >
Solving eqs. (3) and (4). . = 8y -
B C

x =600 and y=700
Hence, the cost price of a chair Is ¥ 600 and that of a
table is® 700.
. Suppose the person invested ¥ x at the rate of 12%
simple Interest and ¥ y at the rate of 10% simple
Interest Then,

12x 10y

Yearly int f =
early interes 1DD+IDD

According to the given conditlon.
12x N 10y

=130
100 100
= 12x+ 10y = 13000
= 6x + 5y =6500 (divide by 2) ...(1)

If the invested amounts are Interchanged. then
yearly interest Increases by T 4.

10x 12
00" T~
= 10x + 12y = 13400
= 5x + 6y = 6700 (divide by 2) .(2)
Subtracting eq. (2) from eq. (1). we get
x—Vw - 200 -(3)

Adding eqs. (2) and (1). we get

11x + 1y = 13200
= x+y=1200 _(4)
Adding eqgs. (3) and (4), we get

2x=1000 = x=500

Putting x = 500 In eq. (3). we get y =700
Thus. the person invested ¥ 500 at the rate of 12%
per year and ¥ 700 at the rate of 10% per year.
. Let the speed of car starting from place A be x km/h

and that of another car starting from place B be
y km/h.

«— 160 km——»
Distance covered (AC) by first car in 8 h = Bx
(- distance = time x speed)
Distance covered (BC) by second carin 8 h =By

Now, AC-BC=160 (given)
% 8x -8By =160
= B8 (x—y) =160
= x—yu%=20 (1)

Case IIl: When two cars move In apposite directions.
<« 2X—> — 2y—>
A C B
e 1H0 kn ———>

Distance covered (AC) by first car In 2 h = 2x

Distance covered (BC) by second carin 2 h= 2y

Now, AC+(CB=160

2x + 2y =160
= 2(x+vy) =160
» xey=180_g (2)
On adding eqs. (1) and (2). we get
x—y=20
x+y=80
2x =100
_ 100 _
- X = 5 50
On substituting the value of 'x'In eq. (1). we get
50-y=20
= -y=20-50=-30
=4 yv=2u

Hence. the speed of car that starts from place A is
50 km/h and that of another car starting from place
Bis 30 km/h.

Sometimes, students frame this word problem into
wrong equation, lead to get incorrect answer.

common] ERR(DR « ]

& Chapter Test

Multiple Choice Questions

Q1. The pair of equations 3x — 4y — 11 = 0 and

7x—5y—4 =0 has:

a. a unique solution

b. exactly two solutions

c. no solution

d. infinitely many solutions

Q2. If the system of equations 3x + y = 1 and

(2k — 1)x + (k— 1)y = 2k + 1 is inconsistent, then k

is equal to:
a. 0 B2
c. —1



Assertion and Reason Type Questions

Directions (Q. Nos. 3-4): In the following questions, a
statement of Assertion (A) is followed by a statement of
Reason (R). Choose the correct option:

a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A)

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

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

d. Assertion (A) Is false but Reason (R) Is true

Assertion (A): If the pair of equations x + 2y + 7=0

(i)

(i)

Based on the above information, solve the

Jfollowing questions:

If we consider the number of children and
adults who bought ticket on that day as x and y
respectively, form the pair of linear equations
describing the above situation.

Find the number of adults who bought tickets on
that particular day.

Or
Find the difference between the number of children
and adults who bought tickets on that particular
day.
Find the total revenue if the cost of an entry ticket
is 45 for children and R 65 for adults.

Very Short Answer Type Questions

Q3. (i)
and 3x + ky + 21 = 0 represents coincident lines,
then value of k is 6.
Reason (R): The pair of linear equations are
coincident lines, if they have no solution. Q1o0.
Q4. Assertion (A): The graph of lines 4x + 3y = 12 and
8x + 6y = 48 is parallel. Q1L

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

Fill in the Blanks

Find the solution of the following equations:
2x+3y=17 and 3x-2y=6

Show that system of equations 6x + 5y = 11 and

9x + ]'Z—Sy =21 has no solution.

Short Answer Type-l Questions

Q 5. Graphically, the pair of equations intersect at

................. point Qla
Q 6. Ifthe lines given by 3x+4ky=2and 2x+ 7y=1 are
parallel, then the value of kis .....c..ccvneee. :
True/False
Q7. The pair of equations y = 0 and y = — 7 has no Q3.
solution.

Q 8. The system of equations ax + 3y=1,-12y + ax =2
has unique solution for all real values of a.

The cost of 4 pens and 4 pencils boxes is ¥100.
Three times the cost of a pen is < 15 more than
the cost of a pencil box. Form the pair of linear
equations for the above situation. Find the cost of
a pen and a pencil box.

Five years hence, father's age will be three times
the age of his son. Five years ago, father was seven
times as old as his son. Find their present ages.

Short Answer Type-ll Questions

Case Study Based Question Q 14.

Q9. Mr Gaurav decided to go to an amusement park
along with his family. The cost of an entry ticket
was < 25.00 for children and ¥ 50.00 for adults.
On that particular day, attendance at the circus
was 2000 and the total revenue accumulated was

< 70000.

Q 15.

For which value(s) of . does the pair of linear
equations Jx + y = A% and x + Ay = 1 have:

(i) no solution.
(ii) infinitely many solutions.
(iii) a unique solution.
The sum of two numbers is 25 and their difference
is 1. Find the numbers.

Long Answer Type Question

Q 16.

A railway half ticket cost half the full fare but the
reservation charges are the same on a half ticket
as on a full ticket. One reserved first class ticket
from the stations A to B costs ¥ 2530. Also, one full
reserved first class ticket and one reserved first
class half ticket from stations A to B costs T 3810.
Find the full first class fare from stations Ato B and
also the reservation charges for a ticket.
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