Unit 3(Pair of Liner Equation in Two
Variable)

Exercise 3.1 Multiple Choice Questions (MCQs)

Question 1:

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

2x—-y+9=0

represents two lines which are
(a) intersecting at exactly one point
(b) intersecting exactly two points
(c) coincident

(d) parallel

Solution:

The given equations are

6x-3y+10=0
= 2x-y+ H=0 [dividing by 3]... (i)
and 2x-y+9=0 ... (i)
Now, table for 2x —y + %: 0,
X 0 - i
5
— B 10 10 0
Points A ]




andtable for 2x -y + 9=0,

9

x g

) 0 5
y=2x+9 - 9 0
Points C D

Hence, the pair of equations represents two parallel lines.

Question 2:

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

(a) a unique solution (b) exactly two solutions

(c) infinitely many solutions (d) no solution

Solution:

(d) Given, equations arex + 2y + 5=0and - 3x -6y + 1=0

- Here, a=1b=2c=5and a=-3b,=-6C,=1

a__1b_ 2__1
a, 3b, 6 3
GO
c, 1
E.L — _b._.1_ =+ C_1
a b, ¢

Hence, the pair of equations has no solution.

Question 3:

If a pair of linear equations is consistent, then the lines will be
(a) parallel (b) always coincident
(c) intersecting or coincident (d) always intersecting

Solution:



(c) Condition for a consistent pair of linear equations

;ﬁ # -El [intersecting lines having unique solution]

2 2

and N ﬁ ] [coincident or dependent]
a, b, ¢,

Question 4:
The pair of equationsy =0 andy =— 7 has

(a) one solution (b) two solutions
(c) infinitely many solutions (d) no solution
Solution:

(d) The given pair of equationsarey=0andy =—7.

Y
A
X' Ol ¥y=0 o
< Y=-7Ts
v
Y’

By graphically, both lines are parallel and having no solution

Question 5:
The pair of equations x = a and y = b graphically represents lines which are

(a) parallel (b) intersecting at (b, a)
(c) coincident (d) intersecting at (a, b)
Solution:

(d) By graphically in every condition, if a, b>>0; a, b< 0, a>0, b< 0; a<0, b>0 but a = b# 0.
The pair of equations x = a and y = b graphically represents lines which are intersecting at (a,

b).
Ifa,b>0
Y
x =4
A A
|
{a b);
Ll et )-:e-----—-)r-y=b
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1
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Similarly, in all cases two lines intersect at (a, b).

Question 6:
For what value of k, do the equations 3x —y + 8 = 0 and 6x —ky =— 16
@3 (b) -3 (©)2 (d) -2



Solution:

(c) Condition for coincident lines is

(¢) Condition for coincident lines is

a_b_&
a by, ¢,
Given lines, 3x-y+8=0
and ' 6x ~ky+16=0
Here, a=3b=-1¢=
: 3_-1_8
From Eq. (i), —6_—k 16
1.1
- kK 2
k=2
Question 7:

If the lines given by 3x+ 2ky = 2 and 2x + 5y = 1 are parallel, then the value ok is

(a)-2 (b) 2
O ()3
Solution:

(c) Condition for parallel lines is

i:b_.l;tf.l-

a, b, ¢

Given lines, 3x+2ky-2=0

and 2x+5y-1=0
Here, a, =3 b, =2kc,=-2

; 3 2k

From Eq. (i), N

g. () e

. Py

4

Question 8:

The value of ¢ for which the pair of equations cx-y =2 and 6x — 2y = 3
will have infinitely many solutions is

(@3 (b)-3 (c)-12 (d) no value
Solution:

(d) Condition for infinitely many solutions



a _b _¢ )

a, b, ¢;
The givenlinesare cx—y=2 and 6x —2y=3
Here, g =Ccb=-1¢,=-2
and a,=6b,=~2,c,=-3
' . c_ -1_-2
F E. T —_— —=
rom Eq. (i) e
c _1 c_2
Here, ~=— and ol gl
6 2 6 3
= c=3 and c=4

Since, c¢ has different values.
Hence, for no value of ¢ the pair of equations will have infinitely many solutions.

Question 9:
One equation of a pair of dependent linear equations is — 5x+ 7y — 2 = 0. The second
equation can be

(a) 10x + 14y + 4=0 (b)-10x-14y + 4 =0
(c)-10x + 14y +4=0 (d) 10x-14y + 4=0
Solution:
(d) Condition for dependent linear equations
' a_b_o_1 0

a, b, ¢, k

Here, a=-5b=7¢=-2
From Eq. (i), s_7._._2_1 (say]
a, b, c, kK

= a, = - 5k b, =7k,c, = — 2k

where, k is any arbitrary constant.

Putting k =2, then a,=-10b, =14

i By = TR T Y B Il |

~.The required equation of line becomes ) -‘: ST
ax + by +¢, =0 bu B

= -10x + 14y-4=0

= 10x ~14y+4=0

Question 10:

A pair of linear equations which has a unique solution x—2 andy =—3 is
(@x+y=1land2x—-3y=-5

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

(c)2x—y=1and 3x+2y=0

(d)x—4y-14=0and 5x -y -13=0

Solution:

(b) If x = 2, y = -3 is 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

Question 11:

If x =aandy = b is the solution of the equations x- y = 2 and x + y = 4, then the values of a
and b are, respectively

(@) 3and5 (b) 5and 3 (c)3and 1 (d-1and-3

Solution:

(c) Since, x =a and y = b is the solution of the equations x —y = 2 and x+ y = 4, then these



values will satisfy that equations

a-b=2 (1)
and a+b=14 .. (i)
On adding Egs. (i) and (i), we get

2a=6

a=3andb=1

Question 12:

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

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

Solution:

(d) Let number of X 1 coins = x

and number of X 2 coins =y

Now, by given conditions x+y=50 (i)
Also, xx1+yx2=75
= X+2y=75 ... (ii)

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

= y=25

Wheny = 25, then x = 25

Question 13:

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

(@) 4 and 24 (b) 5 and 30
(c) 6 and 36 (d) 3and 24
Solution:

(c)

Let x yr be the present age of father and y yr be the present age of son.
Four years hence, it has relation by given condition,
(x+4)=4(y+4)

= x-4y = 12 ()]
and X = 6y .. (i)
On putting the value of x from Eq. (ii) in Eq. (i), we get

6y-4y=12

= 2y =12

= y=6

Wheny = 6, then x = 36
Hence, present age of father is 36 yr and age of son is 6 yr.

Exercise 3.2 Short Answer Type Questions

Question 1:

Do the following pair of linear equations have no solution? Justify your answer.
(i) 2x+4y=3and 12y + 6x=6

(i) x=2y andy = 2x

(ii3x+y—-3=0and2x+-y=2

Solution:



Condition for no solution . 1
(i) Yes, given pair of equations,
2x + 4y=3and12y+ 6x =6

Here, a=2,bj=4¢c,=-3
a,=6b,=12c,=-6
g _2_1b _4 1

Bt ol
c, -6 2
L e ]
a b, ¢,

Hence, the given pair of linear equations has no solution.

(i) No, given pair of equations,
x=2yand y=2x
or x—-2y=0and 2x -y=0

Here, a=1b=-2¢=0
B wlynd Pt

a 2 b, 1
a,b
a, b,
Hence, the given pair of linear equations has unigue solution.
(iii) No, given pair of equations,
3z +y-3=0and2x + 25 y-2=0

Here, a=3b=1c=-3
2
8, =2.b,=%,0, =2

5 W
C, 2 2
& _b _c _3

.a, b, ¢, 2
Hence, the given pair of linear equations is coincident and having infinitely many
solutions. )

Question 2:
Do the following equations represent a pair of coincident lines? Justify your answer.

(i) 3x+;y=3and?x+3y=?
(ii) ~2x -3y =1and 6y + 4x =—2
X 2 5
i) — —=0and 4x +8y + — =0
(iii) 2+y-i~5 an y P

Solution:



Condition for coincident lines,

a b, ¢,
(i) No, given pair of linear equations
3c+X-3=0
7
and Tx+3y=-7=0
where, a1za,b.r=-_;':.c,=-3;

NOW, -.ai.:gjg_:l C_1=§ ['.'

a, T by, 21¢c, 7
Hence, the given pair of linear equations has unique solution.

(ii) Yes, given pair of linear equations
-2x-3y-1=0andby+4x+2=0

where, &=-2b=-3¢,=-1
82 =4.b2=6.02=2

Now, 4 _2__1
a 4 2

s s = -

Hence, the given pair of linear equations is coincident.
(iii) No, the given pair of linear equations are

x 2 5
Z+y+—-=0and dx+8y+ —=0
. 5 ¥ 16

2
1 2
Here, =_ b =10,=2
S5 153
16
NDW, ﬁ=l1i=l'c_1~_-g
a, 8b, 8c, 25
" a‘:el-;aCT
a b, ¢

Hence, the given pair of linear equations has no solution.

Question 3:
Are the following pair of linear equations consistent? Justify your answer,
(i) —3x -4y =12and 4y +3x =12
oy 3 1 1 1
(ii) gx-y=EandEx-—3y=g
(ifi) 2ax + by =aand 4ax + 2by —2a=0;a, b 20
(iv) x +3y =11and 2(2x + 6y) = 22

Solution:



Conditions for pair of linear equations are consistent

B ﬂ [unigue solution]
& ba .
and Qobho oo [infinitely many solutions]
S8 b Cz

() No, the given pair of linear equations
-3x-4y=12 and 3x + 4y =12

Here, a==3b==-4c=-12
a,=3by,=4c,=-12

Now, - i=__._..191¢..|___1 =
a 3 4 C, —12
i:—ql.ﬂE.'.
a8 b, c

- . ] " ¥ i . r
Hence, the pair of linear equations has no solution, i.e., inconsistent.

(il) Yes, the given pair of linear equations

3 1 1 1
“x—-yY=— and —x-3y=—
5 4 2 ¥ 6
3 1
H ; =— =*1.C = o
ere a=db=-te=-2
and a =lb ==3cC S
2 5' 2 2 6
NO‘W‘ 5.. Eﬂ_'_—_1=1’_c_l1_:§ I-,-igﬂ]
32 1 bz —3 302 1 aa bz'

Hence, the given pair of linear equations has unigue solution, /.., consistent.
(iii) Yes, the given pair of linear equations

2ax + by-a=0
and 4ax+2by 2a=0ab=0
Here, a1 =2a,b,=b,cy=-8a
4&.b2—2b02=_2&
NOWP ﬁ:%:l’ﬁﬂi_lﬂ.:i#l
a, 4a 2b, 2b 2c, -2a.2
& _b_o_1

a, b, ¢, 2
" Hence, the given pair of linear equations has infinitely many solutions; i.e., consistent or

dependent.
(iv) No, the given pair of linear equations
x + 3y=11and2x + 6y =11

Here, a=1b=3¢c,=-11 ()
az=2,bz=&cz=—11
a, 2'b, 6 2'¢c, -1

. ﬁ=b1$61
8 b ¢

Hence, the pair of linear equation have no solution i.e., inconsistent.

Question 4:
For the pair of equations Ax + 3y + 7 = 0 and 2x + 6y -14 = 0. To have infinitely many

solutions, the value of A should be 1. Is the statement true? Give reasons.
Solution:

No, the given pair of linear equations

A+ 3y+7 =0and 2x + 6y-14 =0

Here, a=A\ by =3¢ =78, =2, by = 6,0, =-14



[ L , then system has infinitely many solutions.

a b, ¢
2z AR
2 6 14
2 6
and %=—114=>l=—1

‘

Hence, A = -1 does not have a unique value.
So, for no value of A the given pair of linear equations has infinitely many solutions.

Question 5:
For all real values of c, the pair of equations x — 2y = 8 and 5x — IOy = ¢ have a unique

solution. Justify whether it is true or false.

Solution:

False, the given pair of linear equations

x-2y-8=0

5x-10y=c

Here, a=1b=-2¢=-8
a, =5,b§=—1g.cz :I—-—C
g _1b _ -2 _

Ha 2, 5b, —10 5
c,_-8_8
G — c

But if ¢ = 40 (real value), then the ratio T becomes % and then the system of linear

equations has an infinitely many solutions.
Hence, ate = 40, the system of linear equations does not have a unique solution.

Question 6:
The line represented by x = 7 is parallel to the X-axis, justify whether the statement is true or
not.

Solution:
Not true, by graphically, we observe that x = 7 line is parallel to y-axis and perpendicular to X-

axis.
:
r's x=7
X = O x
Owr

Exercise 3.3 Short Answer Type Questions

Question 1:
For which value(s) of A, do the pair of linear equations Ax + y =& and x + Ay = 1 have
(i) no solution? (ii) infinitely many solutions?

(iii) a unique solution?

Solution:

The given pair of linear equations is
M+y=Mandx+Ay=1
ap=Ab=1 ¢g=-»

a, =1, by  cy=-1



{i} For no solution,

a, b, ¢
A1, =R
—EE e P ——
= R
= 2 -1=0
=3 A=A +1)=0
= A=1-1
Here, we take only A = - 1because at A = 1the system of linear equations has infinitely
many solutions.
(ii) For infinitely many solutions,
a4 _b_g
a b, ¢
A1 W
: — i — o —
1 A 1
r
= Tl
1 1
= ML-1=0
When A =0 thenA =1
(iii} For a unique solution,
% # ﬂ = g
a b,
= a1 = A#t

So, all real values of A except £1.

Question 2:
For which value (s) of k will the pair of equations
kx+3y =k -3,
12 x + ky =k
has no solution?
Solution:
Given pair of linear equations is
kx +3y=k-3
and 12x + ky =k
On comparing with ax + by + ¢ = 0, we get
a; =k, bp=3andc; =-(k-3)
a,=12,b,=kand ¢ =-k
For no solution of the pair of linear equations,

a, b, ¢;
- k_3,-k-3
12 k -k
Taking first two parts, we get . &
= 2k
= k% = 36
= k= %6
Taking last two parts, we get
e 3 _k-3
et v B
k k
= 3kzkik-3
= 3k—kk-3=0
= k(3 -k+3)=0
= k(6-k)=20
= k#0and k6



Hence, required value of k for which the given pair of linear equations has no solution is -6.

Question 3:

For which values of a and b will the following pair of linear equations has infinitely many
solutions?

x+2y=1

(a-b)x+(a+b)y=a+b-2

Solution:

Given pair of linear equations are

x+2y=1

(a-b)x+(a+b)y=a+b-2

on comparing with ax+by+c=0,we get

a, =1b =2andc, =-1 [from Eq. (i)]
a, =(@-b), b, =(a+ b) [from Eg. (ii)]
and c,=—{a+b-2)
For infinitely many solutions of the the pairs of linear equations,
a_b _&
a b, ¢
1 2 -1

=

a—abza+|t:.= -fa+b-2)
Taking first two parts,

.
a-b a+b
= a+hb=2a-2b
= 2a-a=2b+b
= a=3b ...{iii)
Taking last two parts, :
a+b B @a+b-2)
= 2a+2b-4=a+b .
= a+b=4 v (iv)
Now, put the value of a from Eq. (i) in Eq. (iv), we get
3Bb+b=4
= dh =4
= b=1
Put the value of b in Eq. (i), we get
a=3X1
= a=3

So, the values (a, b) = (3, 1) satisfies all the parts. Hence, required values of a and b_are 3
and 1 respectively for which the given pair of linear equations has infinitely many solutions.

Question 4:

Find the values of p in (i) to (iv) and p and q in (v) for the following pair of equations
(i) 3x—y—-5=0and 6x — 2y — p = 0, if the lines represented by these equations are parallel.
(i) = x + py =1 and px —y = 1 if the pair of equations has no solution.

(i) —3x+5y=7and 2px -3y -1,

if the lines represented by these equations are intersecting at a unique point.

(iv)2x +3y—-5=0and px—6y—-8=0,

if the pair of equations has a unique solution.

(v) 2x + 3y =7 and 2px + py = 28 — qy,

if the pair of equations has infinitely many solutions.

Solution:



(i) Given pair of linear equations is

On comparing with ax + by + ¢ = 0, we get
=-1b, =pandc,=-1
a, = p b, ==1andc, =-1

(i)
...(ii)

[from Eq. {i}]

[from Eq. (ii)]

i)
.. (i)

x-y-5=0
and Bx -2y-p=0
On comparing with ax + by + ¢ = 0, we get
a=3b =-1
and c,=-95
a,=6b,=-2
and Cy,==—p )
Since, the lines represented by these equations are parallel, then
a_ b o
a, o, €y
3_-1,-5
6 -2 -p
Taking last two parts, we get "—; * :-E
- 1.3
2 p
= p#10
Hence, the given pair of linear equations are parallel for all real values of p except 107.e.,
peR - {10}
(ii) Given pair of linear equations is
—x+ py-1=0
and px-y—-1=0

[from Egq. (i)]
[from Eq. (ii}]

Since, the pair of linear equations has no solution i.e., both lines are parallel to each

other.



Taking last two parts, we get

B e
17
= p=-1
Taking first two parts, we get
)
P e
= PP =1
= p=t1
but p#-1
. i p=1

Hence, the given pair of linear equations has no solution for p=1.
{lil) Given, pair of linear equations is

-3 +5y-7=0 ..{i)
and 2px-3y-1=0 ' ... (i)
On comparing with ax + by + ¢ = 0, we get
31 == 31 b<| =5
and c,=-7 ffrom Eq. (i)]
a,=2p b,=-3
and cp, =-1 [from Eq. (ii}]
Since, the lines are intersecting at a unique point i.e., it has a unique solution.
8 b
a, by
-3 5
= —F —
2p -3
= 9+10p
= p# _E‘i
10

Hence, the lines represented by these equations are intersecting at a unique point for all
real values of p except o

(lv) Given pair of linear equations is

2x+3y-5=0 ..
and px-6y-8=0 i)
On comparing with ax + by + ¢ = 0, we get
a8 =2,b=3
and ci=-5 [from Eq. (i}]
a=p b;=-6
and c;=~8 [from Eq. (ii}]
Since, the pair of linear equations has a unique solution.
1
a b,
= .g- F -..1
p -6
= p=-4

Hence, the pair of linear equations has a unique solution for all values of p except — 4
e peR-{-4}.



(v) Given pair of linear equations is

2x + 3y=7
and 2px + py=28-qy
= 2px+(p+q)y=28
On comparing with ax + by + ¢ = 0, we get
g=2b=3
and Gy =-7 [from Eq. ()]
a;,=2p b, = (p+Qq) '
and c, =-28 [from Eq. {ii)]
Since, the pair of equations has infinitely many solutions i.e., both lines are coincident.
BB
a b, c;

= —_— — = —

)
2p -28
1.1
= _—
p 4
= p=4
Again, taking last two parts, we get
‘ ' d =F & .l
p+ g -28 p+qg 4
= p+qg=12
= 4+q=12 [‘.'p:tq
e q:a =

Here, we see that the values of p=4and g = 8 satisfies all three parts.

Hence, the pair of equations has infinitely many solutions for the values of p= 4andg =8

Question 5:

Two straight paths are represented by the equations x-3y = 2 and — 2x + 6y =5. Check
whether the paths cross each other or not.

Solution:

Given linear equations are

x-3y-2=0

and -2x+6y-5=0
On comparing both the equations with ax + by + ¢ = 0, we get

g =1b =-3
and Cy==2 (from Eq. ()]

a,=-2 b,=6
and : C,=-5 [from Eq. (ii)]
Here, & -1

a -2

5_=:§=Ll and?i:i:?_

b, 6 2 ¢ -5 5
ie. &by [pérallel lines]

' a b, ¢

Hence, two straight paths represented by the given equations never cross each other,
because they are parallel to each other.

Question 6:

Write a pair of linear equations which has the unique solution x =—1 and y = 3. How
many such pairs can you write?

Solution:

Condition for the pair of system to have unique solution



a.b
a8 b,
Let the equations are, '
ax+by+c,=0
and a,x + byy+c, =0

Since, x =-1and y= 3is the unique solution of these two equations, then

a(-1)+b(3)+c, =0

= -a+3b+c, =0
and a(=1)+ b,(8)+c, =0
= —&2+302+C2=U

So, the different values of a,, a,, by, b,, ¢, and ¢, satisfy the Egs. (i) and (ii).

X

o] B/\(2.0)

Hence, infinitely many pairs of linear equations are possible.

Question 7:

If 2x+y = 23 and 4x- y = 19, then find the values of 5y — 2x and* — 2.

Solution:

Given equations are
2x+ y=23
and 4x - y=19
On adding both equations, we get
Bx=42 = x=7
Put the value of x in Eq. (i), we get

207+ y=23
= 144+ y=23
= y=23-14
= y=9 ;
We have, : By-2x=5x9-2x7
=45-14=31
and Yoo tooudoa 814 _ 5
x X 7 7 7
Hence, the values of (5y — 2x) and {-"f - 2]ar§a 31and :?-_§ respectively.
x . - .

Question 8:
Find the values of x and y in the following rectangle

il I + 3}’ =
D'\ rC
> *
+
g.; 7
A =8
N 13 "

Solution:

(i)

)
(i)



‘By property of rectangle,

Lengths are equal, i.e., ~ CD=AB
= x+ 3y=13
Breadth are equal, i.e., AD = BC
= 3Bx+y=7
On multiplying Eq. (ii) by 3 and then subtracting Eq. (i), we get
8x + Jy=21
x+ 3y=13
8x =8
x=1

On putting x.= 1 in Eq. (i), we get
Jy=12 = y=4

Hencs, the required values of x and y are 1 and 4, respectively.

Question 9:

Solve the.following pairs of equations

(i) x +y =33,

sy X
N —+==4
()3

&=

i) e =is
y

au 6 7
(W)Zx y r

(v) 43x + 67y = — 24,
WX oy

O A
(v1)0+b a+

(vii) -2
x+y

52
zf

Solution:

0.6
3x-2y
5x ¥

o ek

6 8

=-13x-2y#0

6x—§=14,y¢0
" 4

1 1

—+—=8x,y#0

x 2y e

67x + 43y = 24
%+i2=2,a,bat0

a b

B eTC gk ROy R0
2x—-y 10 ¥=5 ¥

(I} Given pair of linear equations are is

and

=
=

3x -2y

x+y=33
06 =

06=-3x+2y
3x -2y=-06

)

-..(ii)



Now, multiplying Eq. (i) by 2 and then adding with Eq. (i}, we get

= 2x+2y=66
= 3x-2y=-086
5;|:=6 = x=§=1‘2
5

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

12+ y=33
=5 y=33-12
= y=21

Hence, the required values of x and yare 1.2 and 2.1, respectively.
(i) Given, pair of linear equations is

£ e Z =4
3 4
On multiplying both sides by LCM (3, 4) =12, we get
4x + 3y =48 B )]
and S _Y.q
6 8
On multiplying both sides by LCM (6, 8) = 24, we get
20x — 3y =96 ...(ii)
Now, adding Egs. (i) and (i), we get
24x =144
= x=6
Now, put the value of x in Eq. (i), we get
4x6+ 3y=48
== 3y=48-24
= Jy=24 = y=8

Hence, the required values of x and y are 6 and 8, respectively.

(i) Given pair of linear equations are

ax+ 8215 0
Yy
and 6x—8=14y=0 i)
Y
Letu = 1. then above equation becomes
y
4x + 6Bu =15 ...{iii)
and 6x -Bu=14 (V)
On multiplying Eq. (iii) by 8 and Eq. (iv) by 6 and then adding both of them, we get
32x + 48u =120
36x -~ 48u =84 = 68x =204
= x=3
Now, put the value of x in Eg. (iif), we get
4x 3+ 6u=15
= Bu=15-12 = 6u=3
= u=l=;1=l -.-u=l
2 y 2 y
= y=2

Hence, the required values of x and y are 3 and 2, respectively.



(iv) Given pair of linear equations is

1 1 ;
e 1 (i)
and LS (i)
x 2y
Letu = % andv = % then the above equations becomes
Yov=-1
2
= U=-2v==2 N (11)]
and u+l=8
2
= 2u+v=16 (V)
On, multiplying Eg. (iv) by 2 and then adding with Eqg. (i), we get
4u + 2v =32
u-2v=-2
5u =230
= u==6
Now, put the value of v in Eq. (iv), we get
2x6+v=16
= v=16-12=4
= v=4
1_1 i1
FRg g WO Peng

Hence, the required values of x and y are 15 and % respectively.

(v) Given pair of linear equations is
43x + BTy =-24 ()
and 67x + 43y =24 ...(ii)
On multipiying Eq. (i) by 43 and Eq. {ii) by 67 and then subtracting both of them, we get
(67Px + 43X 67y =24 % 67

(43P x + 43x 67y =~ 24 x 43
= = +

{(B7)° - (43)°} x =24 (87 + 43)

= (67 + 43)(67 — 43)x =24 x 110 [+(a® - b%)=(a-b)(a+b)]
= 110x24x =24 x 110
= x=1

Now, put the value of x in Eq. (i), we get
43x1+67y=-24

=3 B7y==24~43
= 67y =-67
= y=-1

Hence, the required values of x and yare 1 and -1, respectively.



(vi) Given pair of linear equations is

*+¥-a+b )
a b

and i% + -%:2,&,!3;&0 ()]
a® b

x Yy
__._+.._=2
a® b
_32 ab _ a
1 1 b
A D mgiefa 2
y(bz ab] a
a-b b _f(a-
=3 =l==] —
y[abz] a ( a )
2
= yz_aE_.:;y bz
a
Now, put the value of yin Eqg. (ii), we get
x , b?
—_—_t—=
at b
x
= —=2-1=
P
=% . x:aa

Hence, the required values of x and y are a? and b?, respectively.

(vii) Given pair of equations is

2xy =§,wherex+y:0
x+y 2
sy .t+y=_2_
2xy 3
— ] ...:.E,-i-_.}_{_:i
xy xy 3
25 L 0
y x 3
and i =—1§,where2x—y=0
2x -y 0
% 2x-y _-10
xy 3
i 2x _y _-10
xy xy 3
5 2_1_-10 ... (i)
_ y x 3
Now, put l =y and S v , then the pair of equations becomes
x Y
.4
V4+Uu=— ... (i
5 )

and 2y —u-—-:;—o ()



On adding both equations, we get

3V¢_—E:__6.
3 3 3
== v==2
-2
= = e
3
Now, put the value of v in Eq. (i), we get
:....%-!-U:i
3 3
= u=i+§::§=2
3 3 3
1 1
r=-—-—=—
u 2
1 1 -3
and =_= =_=
Y= T @iy 2

Hence, the required values of x and yare .;, and %3 respectively.

Question 10:

Find the solution of the pair of equations; + # — 1 =10
$+#=15andfind A, ify = Ax + 5.

Solution:

Given pair of equations is

X ¥ u !
7 + 2 1=0 ...{i)
and *+X=1s ..}
8 6 :
Now, multiplying both sides of Eq. (i) by LCM (10, 5) =10, we get
x+2y-10=0
= x+2y=10 ()]
Again, multiplying both sides of Eq. (iv) by LCM (8,6) = 24, we get
3x + 4y = 360 ..{iv)
On, multiplying Eq. (iii) by 2 and then subtracting from Eq. (iv), we get
3x + 4y =360
2x+ 4y=20
x = 340
Put the value of x in Eg. (i), we get
340+ 2y =10
= 2y=10-340=- 330
= y=-165
Given that, the linear relation between x, yand A is
y=Ahx+5

Now, put the values of x and y in abave relation, we get
~165=A(340)+ 5
sty 340 =-170
1

= ’ A=—-—
2 .

He1nc>a the solution of the pair of equations is x = 340,y=— 165 and the required value of A is

2

Question 11:

By the graphical method, find whether the following pair of equations are consistent or not. If
consistent, solve them.

(i) 3x+y+4=0,6x-2y+4=0

(i) x—2y—6,3x—6y=0

(i) x+y=3,3x+ 3y =9

Solution:



(i) Given pair of equations is

3x+y+4=0 (i)
and 6x -2y+4=0 N (1)
On comparing with ax + by + ¢ = 0, we get
a1=3'b1=‘
and o, =4 [from Eq. (i)
and C,=4 [from Eq. (in]
Here, . O L
. a 6 2 b, -2
and i
c, 4 1
LI
a b

So, the given pair of linear equations are intersecting at one point, therefore these lines
have unique solution.

Hence, given pair of linear equations is consistent.

We have, Ix+y+4=0
= y=—4--3x
When x =0 theny=-4
When x=-1theny=-1
When x=-2,theny=2
x 0 -1 -2
y -4 -1 2
Points | B € A
and Bx-2y+4=0
= 2y=6x+ 4
= y=3x+2

When x=0theny=2
When x =-1theny=-1
When x =1 theny=5

x = 0 1

y =1 2 5
Points C Q . P




Plotting the points B (0, — 4)and A (- 2, 2), we get the straight tine AB. Plotting the points
Q (0, 2} and P (1, 5), we get the straight line PQ. The lines AB and PQ intersect at C
=1=1.

Y dpa.s)
Sxty+4=0 Bx~2y+4=0
A (-2, 2)
29Q(0, 2
X
3
(il) Given pair of equations is x-2y=6 D)
and 3x -6y=0 (i)
On comparing witha x + by + ¢ = 0, we get
a=Tb =-2andc,=-86 [from Eq. ()]
a,=3b,=-6andc, =0 {from Eq. {ii)]
Here, ﬂ:l'ﬁ __2=_1_andc1—_6
az 3 'bE = 3 Cz 0
. b &
a b, ¢

Hence, the lines represented by the given equations are parallel. Therefore, it has no
solution. So, the given pair of lines is inconsistent.

(iii) Given pair of equationsis  x+ y=3 ' ()
and 3x+3y=9 . (i)
On comparing with ax + by + ¢ =0, we get
a=1.b=1and ¢;=-3 [from EQ. (i)]
a,=3b,=3andc,=-9 [from Eq. (ii)]
Here, i:llg',:l and C_1=—_3=1
a 3 b, 3 c, -9 3
= 21._ F— .ﬁ — C_1
a b, ¢

So, the given pair of lines is coincident. Therefore, these lines have infinitely many
solutions. Hence, the given pair of linear equations is consistent.

Now, x+y =3 =2y=3~-x
fx=0theny=3lfx=3theny=0
x 0 3
y 2 .
Points | A | B
and 3x+3y=9 => 3y=9-3x
- - _9-3«

3



lfx=0theny=3ifx=1theny=2andifx=3 theny=0

x 0 1 3
y 3 2 0
Points C D E

X<

Plotting the points A (0,3) and 8 (3,0), we get the line AB. Again, plotting the points
C (0,3) D (1, 2) and E (3,0), we get the line CDE.

We observe that the lines represented by Egs. (i) and (li) are coincident.

Question 12:

Draw the graph of the pair of equations 2x + y= 4 and 2x —y = 4. Write the vertices of the
triangle formed by these lines and the y-axis, find the area of this triangle?’

Solution:

The given pair of linear equations

Teble forline2x + y = 4,

% 0 | 2
y=4-2x 4 0
Points A B

and table for line 2x - y = 4,
' x 0 2
y=3x-4 —4 0
Paints C ]

' ¥
Graphical representation of both lines.
Here, both lines and Y-axis form a AABC.

Hence, the vertices of a AABC are A0, 4) B (2, 0) and C (0, - 4).
Required area of AABC =2 x Area of AAOB

=2x%x4x2=83qunits

Hence, the required area of the triangle is 8 sq units



If x =0, theny = -1, ifxzé.,theny=0and ifx=1theny=1

x | 0o | 12 7 1

Question 13:

Write an equation of a Line passing through the point representing solution of the pair of
Linear equations x +y = 2 and 2x —y = 1, How many such lines can we find?

Solution:

Plotting the points A (2,0) and B (0, 2), we get the straight line AB. Plotting the points C (0, —
1)andD (1/2, 0), we get the straight line CD. The lines AB and CD intersect at E(1,1), Hence,
infinite lines can pass through the intersection point of linear equations x +y =2 and 2x —y =
lie,E(1,1) likeasy=x,2x+y=3,x+2y=23.s0o0n.

Question 14:

If (x + 1) is a factor of 2@ + ax? + 2bx+l, then find the value of a and b given that 2a — 3b = 4.
Solution:

Given that, (x + 1) is a factor of f(x) = 2x5 + ax? + 2bx + 1, then f(-1) = 0.

[if (x + @) is a factor of f(x) = ax? + bx + ¢, then f(-) = 0]

= 212 +al-1¥ +2b(-1)+1=0

= -24+a=-2b+1=0
= a-2b-1=0 ()
Also, 2a-3b=14
= 3b=2a-4
& b=[2a-4)
3

Now, put the value of b in Eq. (i), we get
a-z(gagd)—'ho

= 3a-2@2a-4)-3=0

= 3a-4a+8-3=0

= -a+5=0

= a=5

Now, put the value of a in Eq. (i), we get
5-2b-1=0

= 2b=4

= b=2

Hence, the required values of a and b are 5 and 2, respectively.



Question 15:

If the angles of a triangle are x, y and 40° and the difference between
the two angles x and y is 30°. Then, find the value of x and y,
Solution:

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°]

= A )
Also, x—-y=30° ()
On adding Egs. {i) and (i), we get
2x =170°

= x=85°
On putting x = 85°in Eq. (i), we get

B5° + y =140°
= y=55°

Hence, the required values of x and y are 85° and 55°, respectively.

Question 16:

Two years ago, Salim was thrice as old as his daughter and six years later, he will be four

year older than twice her age. How old are they now?

Solution:

Let Salim and his daughter’s age be x and y yr respectively.

Now, by first condition

Two years ago, Salim was thrice as old as his daughter.

ie. ' £-2=3{(y-2) = x-2=3y-6

= x-3y=-4 ()

and by second condition, six years later. Salim wilt be four years older than twice her age. -
x+6=2(y+6)+4

= x+6=2y+12+4
= x-2y=16-86
= x=-2y=10 ()
On subtracting Eq. (i) from Eq. (i), we get
x-2y=10
x~3y=—f
y=14
Put the value of yin Eq. (i), we get
x-2x14=10
= x=10+28 = x=38

Hence, Salim and his daughter’s age are 38 yr and 14 yr, respectively.

Question 17:

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

Solution:

Let the present age (in year) of father and his two children be x, y and z yr, respectively.

Now by given condition, x=2(y+z) .. (i)
and after 20 yr, (x +20) = (y +20) + (z + 20)

= y+z +40 = x +20

= y+z=x-20

On putting the value of (y + z) in Eq. (i) and get the present age of father

X =2(x -20) x

=2x—-40=40

Hence, the father’s age is 40 yr.

Question 18:



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

Solution:

Let the two numbers be x and y.

Then, by first Condition, ratio of these two numbers = 5:6

x.y=5:6
= Il oy putE )
v 5

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

becomes 4 : 5.
r—-8_4

y—8 5
= 5x - 40 =4y - 32
= 5x —4y=8 )]

Now, put the value of y in Eq. (i), we get

Bx
sy S 4[—5—] #8
= 25x — 24x = 40
= xr =40
<Put the.value of x in Eq. (i), we get .
y= z x 40
=6x8 =48

Hence, the required numbers are 40 and 48.

Question 19:

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

then find the number of students in the both halls.

Solution:

Let the number of students in halls A and 8 are x and y, respectively.

Now, by given condition, x-10=y+10

= X—y=20 ()]
and (x + 20) = 2 (y-20)

= X-2y=-60 .. (i)

On subtracting Eg. (ii) from Eqg. (i), we get

(x-y)-(x- 2'y) = 20+60 ,, x-y-x + 2y~ 80 =>y= 80

On putting y = 80 in Eq. (i), we get

Xx—80=20=>x=100and y=80

Hence, 100 students are in hall A and 80 students are in hall 8.

Question 20:

A shopkeeper gives books on rent for reading. She takes a fixed charge for the first two days
and an additional charge for each day thereafter. Latika paid X 22 for a book kept for six
days, while Anand paid X 16 for the book kept for four days. Find the fixed charges and the
charge for each extra day.

Solution:

Let Latika takes a fixed charge for the first two day is X x and additional charge for each day
thereafter is X y.

Now by first condition.

Latika paid X 22 for a book kept for six days i.e.,

X+4y=22 ... (i)



and by second condition,

Anand paid X 16 for a book kept for four days i.e.,
X+2y=16 ...(i)
Now, subtracting Eq. (ii) from Eq. (i), we get

2y=6=>y =3

On putting the value of y in Eq. (ii), we get

X+2x3=16

x=16-6 =10

Hence, the fixed charge =X 10

and the charge for each extraday =X 3

Question 21:

In a competitive examination, 1 mark is awarded for each correct answer while 1/2 mark is
deducted for every wrong answer. Jayanti answered 120 questions and got 90 marks. How
many questions did she answer correctly?

Solution:

Let x be the number of correct answers of the questions in a competitive examination, then
(120 - x) be the number of wrong answers of the questions.

Then, by given condition,

xx1—(120-x}x%=90

= x—60+g—=90
~ %:150.
x=1503"2=50><2=100

Hence, Jayanti answered correctly 100 questions.

Question 22:
The angles of a cyclic quadrilateral ABCD are ZA — (6x +10)°, £B = (5x)°, £C = (x+ y)° and
4D = (3y — 10)°.Find x and y and hence the values of the four angles.
Solution:
We know that, by property of cyclic quadrilateral,
Sum of opposite angles = 180°
LA+ LC=(6x+10)° + (x +y)° =180°
[+ £A=(6x +10)° £C = (x + y)°, given]

= Tx+ y=170 ()]
and ZB + £D = (5x)" + (3y — 10)° = 180°

[ £B =(5x)°, £D = (3y -10)°, given]
= 5x + 3y =190° ..{i)

On multiplying Eq. (i) by 3 and then subtracting, we get
3x(7Tx + y)— (5x + 3y)=510°-180°
= 21x + 3y — bx — 3y = 320°
= 16x = 320°
x =20°
On putting x = 20°in Eq. (i), we get
7x20+ y=170°
= y=170°-140°= y = 30°
ZA = (Bx + 100° =6 x20° + 10°
=120° + 10° =130°
ZB=(5x)° = 5x20°=100°
ZC =(x + y)° =20° + 30° = 50°
£ZD =3y - 10 =3%x30°-10°
= 00° - 10° = B0®



Hence, the required values of x and y are 20° and 30° respectively and the values of the four
angles ;.e., ZA, ZB, ZC and ZD are 130°, 100°, 50° and 80°, respectively.

Exercise 3.4 Long Answer Type Questions

Question 1:

Graphically, solve the following pair of equations 2x +y =6 and 2x—-y +2 =0

Find the ratio of the areas of the two triangles formed by the lines representing these
equations with the X-axis and the lines with the Y-axis.

Solution:

Given equations are2x + y = 6and2x - y+ 2=0

Table for equation 2x+ y=6

x i 0 |
y 6
Points

Table for equation2x — y+ 2=10,

x 0 | o 1
¥ 2 | )
Points D C

Let A, and A, represent the areas of AACE and ABDE, respectively.

Y
B {0,6)

Q
©.2p
2x-y+2=0 i
x“.f i —» X
E C P A
(_1,0}/ O (3.0)\
A
y
Now, A, = Area of AACE=%>< AC x PE
~lina=8
2
and A, = Area of ABDE=-;- x BD x QF
- =1x4x1=2
2

LA A =8:2=41
Hence, the pair of equations intersect graphically at point E(1,4),ie,x=1andy=4

Question 2:

Determine graphically, the vertices of the triangle formed by the lines
y=X,3y=xandx+y=38

Solution:



Given linear equations are

=x )
Jy=x - B s (i)

and x+y=8 3 . SR . Ay
For equation y = x, i R
lfx=1theny=1
lfx=0theny=0
lfx=2theny=2
Table for line y = x,

x 0 1

y 0 1

Points o A 8

For equation x = 3y,
lfx=0theny=0ifx=3theny=1andifx =6 theny=2
Table for line x = 3y,

x Q 3 6

y 0 1
Points | O C D

For equation- x+y=8 = y=8-x
lfx=0theny=8ifx=8theny=0andifx=4theny=4
Table for line x + y = 8.

For equation. x+y=8 = y=8-x
fx=0theny=8ifx=8theny=0andifx=4theny=4
Table for linex + y =8,

x 0 4

y 8 4 0
Points P Q| R
Y

’ .
9
o
7
6
7 Q(4.4)
4
d D(6.2)
21 .2 B2 |

o
11 C@3.1) R
P ey X

d 1 2 3 4 5 6 7 8
0.0)

Plotting the points A(1,1) and 6(2,2), we get the straight line AB. Plotting the points C(3,1)
and 0(6,2), we get the straight line CD. Plotting the points P(0, 8), Q(4, 4) and R{8, 0), we
get the straight line PQR. We see that lines AB and CD intersecting the line PR on Q and D,
respectively.

So, AOQD is formed by these lines. Hence, the vertices of the AOOD formed by the given
lines are0(0, 0),Q(4, 4)and 0(6,2).

Question 3:

Draw the graphs of the equations x = 3, x =5 and 2x —y — 4 = 0. Also find the area of the
guadrilateral formed by the lines and the X-axis.
Solution:



Given equation of lines 2x —y —4 =0, x =3 and x = 5 Table for line 2x —y — 4 = 0 Also
find the area of the quadrilateral formed by the lines and the X-axis.

x 0 2
y=2x-4 -4 | 0
Points P Q

Draw the points P (0, — 4)and Q (2, 0)and join these points and form a line PQ also draw the
linesx=3and x =5

4: (5, 6)
A
x=5
' DX(3.2)
2, 3/ L %
X > X
0 »L 180 (5,0
x=3
© - 4py
/)
y

. Area of quadrilateral ABCD = % x distance between parallel lines (AB) x (AD + BC)

[since, quadrilateral ABCD is a trapezium)
1

2

=

x2x(6+2)

[+AB=0B-0A=5-3=2 AD=2and BC = 6]
= 8sq units

Hence, the required area of the quadrilateral formed by the lines and the X-axis is 8 sq units.

Question 4:
The cost of 4 pens and 4 pencils boxes is 1100. Three times the cost of a pen is X 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.
Solution:
Let the cost of a pen be X x and the cost of a pencil box be X y.
Then, by given condition,
T d4x + 4y=100 =z + y=25 ()

and 3x=y+15 )
= 3x~y=15 (i)
On adding Egs. (i) and (i), we get
4x = 40
= x=10
By substituting x = 10,in Eq. (i) we get
y=25-10=15

Hence, the cost of a pen and a pencil box are X 10 and X 15, respectively.

Question 5:

Determine, algebraically, the vertices of the triangle formed by the lines
3x-y=3

2x—-3y=2

andx +2y =8

Solution:

Given equation of lines are

3x-y=3 (@)



2x—-3y=2
andx+2y =8
Let lines (i), (ii) and (iii) represent the sides of a AABC i.e., AB, BC and CA, respectively. On
solving lines (i) and (ii), we will get the intersecting point B.
On multiplying Eg. (i) by 3 in Eq. (i) and then subtracting, we get

9x -3y=9

2x—-3y=2

- + =

Tx=T7=x=1

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

Ix1-y=3
= : y=0
So, the coordinate of point or vertex Bis (1, 0).
On solving lines (i) and (jii), we will get the intersecting point C.
On multiplying Eq. (iii) by 2 and then subtracting, we get

2x + 4y =16
2x-3y=2
Ty=14
= y=2

On. putting the value of yin Eq. (jii}, we gat
x+2x2=8
=) x=8-4
=3 x=4
Hence, the coordinate of point or vertexC is (4, 2).
On solving lines (i) and (i), we will get the intersecting point A.
On multiplying in Eq. (i) by 2 and then adding Eq. (iii}, we get

Bx —2y= 6
x+2y=8
Tx=14
= x=2
On putting the value of x in Eq. (i), we get
3x2-y=3
= y=6-3
= y=3

So, the coordinate of point or vertex A is (2, 3).
Hence, the vertices of the AABC formed by the given lines are A (2, 3), B (1, 0) and C(4,2).

Question 6:

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

Solution:



Let the speed of the rickshaw and the bus are x and y km/h, respectively.

. distance
Now, she has taken time to travel 2 km by rickshaw , t, = % h. [-.-speed = -W]
i . 12
and she has taken time to travel remaining distance i.e,, (14 -2)=12kmbybus =t, = -y- h.
1 ;
By first condition, o+t =% = % " 1}% - 0

Now, she has taken time to travel 4 km by rickshaw, t; = % h

’ 2 10
and she has taken time to travel remaining distance i.e., (14 - 4)=10kmby bus=t, = -}— h.

i _1,9.1,3
By second condition, r3+t4-2+60 2+20
4,10 13 i)
= % y 20
Let-1-=uandl=v, then Egs. (i) and (ii) becomes
X
2u+12v=2 i)
W
4u + 10v =— (i)
and + 10v =
On multiplying in Eq, (iii) by 2 and then subtracting, we get
4 + 24v =1
13
4+ 10v = —
20
y=1-Bal
20 20
2v——1-=v=.1-
e 20 20
Now, put the value of v in Eq. (iii), we get
2u+12(l)=l
40/ 2
1 3 5-3
2u=_n-.—.-=_.-..—
= 2”10 10
2 1
2U=—= U= —
= 10 10
l=u
X
1 1
—=— =x=10km/h
i x0T
aﬁd -_—=Y L
y Yy 40
= y = 40km/h

Hence, the speed of rickshaw and the bus are 10 km/h and 40 km/h, respectively.

Question 7:

A person,rowing at the rate of 5 km/h in still water,takes thrice as much time in going 40 km
upstream as in going 40 km downstream. Find the speed of the stream.

Solution:

Let the speed of the stream be v km/h.

Given that, a person rowing in still water =5 km/h

The speed of a person rowing in downstream = (5+ v) km/h

and the speed of a person has rowing in upstream = (5 — v) km/h

Now, the person taken time to cover 40 km downstream,
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& 40 [ speed =..@jtance]
5+ v time
and the person has taken time to cover 40 km upstream, .
t, = ' h
5-v
By condition, b, = %3
40 40
= = %3
5-v 5+v
5-v 5+v
= 5+v=15-3v = 4 =10
v = 1—49 =2.5km/n

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

Question 8:

A motorboat can travel 30 km upstream and 28 km downstream in 7 h. It can travel 21 km

upstream and return in 5 h. Find the speed of the boat in still water and the speed of the
stream.

Solution:

Let the speed of the motorboat in still water and the speed of the stream are u km/h and v
km/h, respectively.

Then, a motorboat speed in downstream = (u + v) km/h and a motorboat speed in upstream
= (u -v) km/h.

Motorboat has taken time to travel 30 km upstream,

30
t,‘ Rl
u-=yv
and motorboat has taken time to travel 28 km downstream,
rz = 28 h
U+ v
By first condition, a motorboat can fravel 30 km upstream and 28 km downstreamin 7 h
ie., t, +t, =7h
i 30 i 28 =7 )
U=v u+v
: 21
Now, motorboat has taken time to travel 21 km upstream and return f.e.. t5 = o
[for Gpstream]
and ty= £l [for downstream]
u+v i
By second condition, ty+t3=5hn )
- el 2 (i)

u+v u-=v



1 1

Let x= and y=
u+v u=v
Egs. (i) and (i) becomes 30x + 28y =7 .. (i)
and ) 21x + 21y = 55
X+ y=-— (V)
= =2
Now, multiplying in Eq. (iv) by 28 and then subtracting from Eq. (iii), we get
30x + 28y =7
28x + 28y = 140
R
oy 2x=?”gg: 21-20
. 3 3
1 1
2r=— = x=—
= 3 5
On putting the value of x in Eq. {iv}.swe get
—_— Y=
6 y 21 ;
8 1107 48 w1
- CnTe @ w2 T n
g = Suivag Y
u+v 6
1 _ 1
o Yoiov 18
= u-v=14 )
Now, adding Egs. (v) and (vi), we get
2u=20=u=10
On putting the value of v in Eq. (v}, we get
10+v=86
= v=—4

Hence, the speed of the motorboat in still water is 10 km/h and the speed of the stream 4
km/h.

Question 9:

A two-digit number is obtained by either multiplying the sum of the digits by 8 and then
subtracting 5 or by multiplying the difference of the digits by 16 and then adding 3. Find the
number.

Solution:

Let the two-digit number = 10x + y
Case | Multiplying the sum of the digits by 8 and then subtracting & = two-digit number

= Bx(x+y)-5=10x+y
= 8x + 8y-5=10x+y
= 2x -7y=-5 )
Case Il Multiplying the difference of the digits by 16 and then adding 3 = two-digit number
2w | 1Bx(x—-—y)+3=10x+ y
= . 16x =16y + 3=10x + y
= 6x-17y=-3 ... (i)
Now, multiplying in Eq. (i) by 3 and then subtracting from Eq. (i), we get
o Bx -17y=-13

6x -21ly=-15

- + *

dy=12 =>y=3

Now, put the value of y in Eq. (i), we get
2x-7x 3=-58
= 2¢=21-5=16 = x=8
Hence, the required two-digit number
=10x + ¥
=10xB8+3=80+3=83

Question 10:



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 X 2530.
Also, one reserved first class ticket and one reserved first class half ticket from stations A to
B costs X 3810. Find the full first class fare from stations A to B and also the reservation
charges for a ticket.

Solution:

Let the cost of full and half first class fare be X ; and X respectively and reservation charges
be Xy per ticket.

Case | The cost of one reserved first class ticket from the stations A tc 8

= T2530
= x+ y=2030 1)
Case |l The cost of one reserved first class ticket and one reserved first class half ticket from
stations Ato B = T 3810

= X+ y+ ; + y = 3810
2 - f;f +2y=3810
= 3x + 4y = 7620 ()]
Now, multiplying Eq. (i) by 4 and then subtracting from Eq. (i), we get

3x + 4y = 7620

4x + 4y =10120

- x =-2500
= x =2500
On putting the value of x in Eqg. {1}, we get
2500 + y = 2530

= y = 2530 - 2500
= ¥ =30

Hence, full first class fare from stations A to 6 is X 2500 and the reservation for a ticket is
X30.

Question 11:

A shopkeeper sells a saree at 8% profit and a sweater at 10% discount, thereby, getting a
sum X 1008. If she had sold the saree at 10% profit and the sweater at 8% discount, she
would have got X 1028 then find the cost of the saree and the list price (price before
discount) Of the sweater.

Solution:

Let the cost price of the saree and the list price of the sweater be X x and Xy, respectively.
Case | Sells a saree at 8% profit + Sells a sweater at 10% discount = ¥ 1008

=5 (100 + B)% of x + (100 — 10)%of y = 1008

= 108% of x + 90%of y = 1008

=5 108x + 09y =1008 ()]



Case |l Sold the saree at 10% profit + Sold the sweater at 8% discount = T 1028

= (100 + 10)%of x + (100 - 8)% of y =1028
= 110%o0f x + 92% of y = 1028
= 1.1 x+092y=1028 (i)

On putting the value of y from Eg. (i) into Eq. (ii), we get
112 + 092 {1@30'9_1@ ]:1028

1.1x 0.9x + 927.36 — 0.9936x = 1028 x 09

=
= 0.99x — 0.9936x = 9252 - 927.36
= . -0.0036x = -2.16
W, B 216
s R Xr=e———=
- 00036

On putting the value of x in Eq. (i), we get
1.08 x 600 + 0.9y = 1008
108 x 6+ 0.9y =1008
09y =1008-648
0.9y =360

LUl

Hence, the cost price of the saree and the list price (price before discount) of the sweater are
X 600 and X 400, respectively.

Question 12:

Susan invested certain amount of money in two schemes A and B, which offer interest at the
rate of 8% per annum and 9% per annum, respectively. She received X 1860 as annual
interest. However, had she interchanged the amount of investments in the two schemes, she
would have received X 20 more as annual interest. How much money did she invest in each
scheme?

Solution:

Let the amount of investments in schemes A and 6 be X x and X y, respectively.

Case | Interest at the rate of 8% per annum on scheme A+ Interest at the rate of 9% per
annum on scheme 6 = Total amount received

- xx8x1  yx9x1_ 4009 prmmpalxratexnme]

100 100
= 8x + 9y = 186000 ' i)
Case |l Interest at the rate of 9% per annum on scheme A + Interest at the rate of 8% per
annum on scheme B = ¥ 20 more as annual interest

[-.-simpfe interest =

- xx9x1, yx8xX1_e50+ 21860
100 100
Y Sx . 8 _1ag0
100~ 100
= 9x + 8y = 188000 i)

On multiplying Eaq. (i) by @ and Eq. (ii) by 8 and then subtracting them, we get
72x + 81y = 9 x 186000
72x + 64y = 8 x 188000

= 17y = 1000 [(9 x 186) — (8 x 188)]
— 1000 (1674 — 1504) = 1000 x 170
17y =170000 = y =10000

On putting the value of yin Eq. (i), we get

8x + 9 x 10000 = 186000 |
8x = 186000 — 90000
8x = 96000
x = 12000

LUl



On putting the value of yin Eq. (i), we get
8x + 9 x 10000 = 186000

=5 8x = 186000 — 90000

- 8x = 96000

= x =12000
Question 13:

Vijay had some bananas and he divided them into two lots A and B. He sold the first lot at
the rate of X 2 for 3 bananas and the second lot at the rate of X 1 per banana and got a total
of X 400 If he had sold the first lot at the rate of X 1 per banana and the second lot at the rate
of X 4 for 5 bananas, his total collection would have been X 460. Find the total nmber of
bananas he had.

Solution:

Let the number of bananas in lots A and B be x and y, respectively

Case | Cost of the first ot at the rate of 2 for 3 bananas + Cost of the second lot at the rate
of T 1 per banana = Amount received

= %x+y—4{)0

= 2x + 3y=1200 ()
Case Ii Cost of the first lot at the rate of ¥ 1 per banana + Cost of the second lot at the rate of
? 4 for 5 bananas = Amount received

= X+ -éy = 460
= 5x + 4y 2300 ..(ii)
On muftiplylng in Eq. (i) by 4 and Eq. (i) by 3 and then subtracting them, we get
8x + 12y = 4800
15x + 12y = 6900
~7x=-2100
= x =300

Now, put the value of x in Eq. (i}, we get
2 x 300+ 3y=1200
600 + 3y =1200
3y =1200 - 600
3y = 600
y =200
. Total number of bananas = Number of bana nas in lot A + Number of bananas in lot 8
=x+Yy

Loyl

= 300 + 200 = 500
Hence, he had 500 bananas.





