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Same textbooks, kleck away

Exercise — 3F
1.
Sol:
The given equations are
X+2y-8=0 ... (1)
2x+4y—-16=0 ...... (ii)

Which is of the form ai:x + b1y + ¢1 = 0 and axx + bay + c2 = 0, where
aa=1b1=2,¢c1=-8,a2=2,b,=4and c, =-18
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ar b2 Cy 2

Thus, the pair of linear equations are coincident and therefore has infinitely many solutions.

Sol:

The given equations are
2x+3y-7=0 ... (1)
(k—Dx+(k+2y-3k=0 ...... (ii)

Which is of the form aix + by + ¢1 = 0 and a2x + bay + c2 = 0, where
aa=2,b1=3,c1=-7,a2=k-1,ba=k +2and c; = -3k
For the given pair of linear equations to have infinitely many solutions, we must have

a; _ b1 _c

a; by c

2 3 _ -7
k-1 k+2 -3k

2 _ 3 Y e
k-1 k+2'k+2 -3k k-1 -3k

=>2(k+2)=3(k-1),9k=7k + 14 and 6k =7k - 7
>k=7,k=7and k=7

Hence, k = 7.

Sol:

The given pair of linear equations are

10x +5y—-(k-5)=0 ... (1)
20x +10y—-k=0 ...... (if)

Which is of the form aix + b1y + ¢1 = 0 and axx + bay + ¢2 = 0, where
a1 =10,b;=5,¢c1=-(k-5),a2=20,b2=10and c, =-k
For the given pair of linear equations to have infinitely many solutions, we must have



a; _b1 _c
a; by ¢
10 _ 5 _ —(k-5)

20 10 -k

1_k=5

2 k
=2k-10=k=>k=10
Hence, k = 10.
Sol:
The given pair of linear equations are
2x+3y-9=0 ... (1)
6x +(k-2)y—(3k-2)=0 ...... (ii)

Which is of the form aix + by + ¢1 = 0 and a2x + bay + c2 =0, where
ar=2,b1=3,c1=-9,a2=6,bo=k—-2and c, =-(3k - 2)
For the given pair of linear equations to have infinitely many solutions, we must have

a; _by1 , ¢

a; by

2 3 -9
6 k27 —(3k-2)
2_ 3 3 -9
6 k-2 k-2 —(3k-2)
k=11, %

= "k-2" (Bk-2)

= k=11,33k-2)£9k - 2)
= k=11, 1#3 (true)

Hence, k = 11.

Sol:

The given pair of linear equations are
X+3y—-4=0 ... (1)
2X+6y—7=0 ...... (i1)

Which is of the form aix + b1y + ¢1 = 0 and azx + bay + c2 = 0, where
aa=1b1=3,c1=-4,a2=2,b,=6andc, =-7

Now
a; _ 1
a, 2
by _3_1
b, 6 2



Cl__4_4
C2 -7 7

a, _by , ¢
> —=—=—#£—

a; by

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

Sol:

The given pair of linear equations are
3x+ky=0 ... (1)

2X-y=0 ... (ii)

Which is of the form aix + b1y + ¢1 = 0 and axx + boy + ¢2 =0, where
aa=3,bi=k,c1=0,a2=2,bo=-1landc2=0
For the system to have a unique solution, we must have
4 _ by
ar - bz
3 k
e ta
3
=>k#- >

Hence, k #— 2

Sol:
Let the numbers be x and y, where x > y.
Then as per the question

X—-y=5 ... (1)
X2—y2=65 ... (ii)
Dividing (ii) by (i), we get
x2—y2 _ 6_5

x=y 5
o GmVEHY) _ 44

x-y

=>x+ty=13 ... (i)
Now, adding (i) and (ii), we have
2x=18=>x=9

Substituting x = 9 in (iii), we have
9+y=13=>y=4
Hence, the numbers are 9 and 4.



10.

Sol:

Let the cost of 1 pen and 1 pencil are Ix and Iy respectively.
Then as per the question

5x+8y=120 ... (1)

8x+5y=153 ... (i1)

Adding (i) and (ii), we get

13x + 13y = 273

>x+y=21 ... (1i1)
Subtracting (i) from (ii), we get
3x—-3y=33

=>Xx-y=11 ... (iv)
Now, adding (iii) and (iv), we get
2x=32=>x=16

Substituting x = 16 in (iii), we have

16+y=21=>y=5
Hence, the cost of 1 pen and 1 pencil are respectively 216 and . Z5.

Sol:
Let the larger number be x and the smaller number be y.
Then as per the question

x+y=80 ... (1)
X=4y+5

X—4y=5 .. (ii)
Subtracting (ii) from (i), we get
by=75=>y=15

Now, putting y = 15 in (i), we have
X+15=80 = x=65
Hence, the numbers are 65 and 15.

Sol:
Let the ones digit and tens digit be x and y respectively.
Then as per the question



11.

12.

x+y=10 ... (1)
(10y +x) -18=10x +y

X-y=-2 ... (i1)
Adding (i) and (ii), we get
2Xx=8=>x=4

Now, putting X = 4 in (i), we have
4+y=10=>y=6
Hence, the number is 64.

Sol:

Let the number of stamps of 20p and 25p be x and y respectively.
Then as per the question

x+y=47 ... (1)

0.20x + 0.25y = 10

4x +5y=200 ... (ii)

From (i), we get

y=47-X

Now, substituting y = 47 — x in (ii), we have

4X + 5(47 — x) = 200

= 4x - 5x + 235 =200

= X =235-200 = 35
Putting x = 35 in (i), we get
35+y=47
=>y=47-35=12

Hence, the number of 20p stamps and 25p stamps are 35 and 12 respectively.

Sol:
Let the number of hens and cow be x and y respectively.
As per the question

x+ty=48 ... (1)
2x + 4y = 140
x+2y=70 ... (i1)

Subtracting (i) from (ii), we have
y=22



13.

14.

Hence, the number of cows is 22.

Sol:

The given pair of equation is
2y (i)
X y xy

4 9 21 ..
; + ; = E ......... (11)
Multiplying (i) and (ii) by xy, we have
3x+2y=9 (iii)
Ox +4y=21 ... (iv)

Now, multiplying (iii) by 2 and subtracting from (iv), we get
9X—6x=21-18 > Xx=2=1
Putting x = 1 in (iii), we have
3 X 1+2y=9:>y:E:3

2
Hence,x=1andy = 3.

Sol:
The given pair of equations is

3x+4y=5 Al (ii1)
2x+4y=4 L (iv)
Now, subtracting (iv) from (iir), we get
x=1
Putting x = 1 in (iv), we have
2+4y =4
=>4y =2

1
=>Yy= E

3

- —-— 1—
..X+y—1+5—z

. 3
Hence, the value of x + y is >



Sol:

The given pair of equations is
12x+17y=53 ... (1)
17x +12y=63 ... (ii)
Adding (i) and (ii), we get

29x + 29y = 116

=>x+y=4 (Dividing by 4)
Hence, the value of X + y is 4.

Sol:

The given system is
3x+5y=0 ... (1)
kx +10y=0 ... (i1)

This is a homogeneous system of linear differential equation, so it always has a zero
solutioni.e., x =y =0.

But to have a non-zero solution, it must have infinitely many solutions.

For this, we have

a1 _by
a; by
3_5_1
k 10 2
=>k=6
Hence, k = 6.
Sol:
The given system is
kx —y—-2=0 ... (1)
6x—-2y-3=0  ...... (i1)

Here,a1 =k, b1=-1,c1=-2,a22=6,b>=-2and c, =-3
For the system, to have a unique solution, we must have

aq bq
PN
k,-1_1
:>E¢—_2_2
>k#3
Hence, k # 3.
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19.

20.

Sol:

The given system is
2Xx+3y-5=0 ... (1)
4 +ky—-10=0  ...... (ii)

Here,a1 =2,b1=3,c1=-5,a =4, b, =kand c2 =-10

For the system, to have an infinite number of solutions, we must have
G _bi_a

ap - b2 - Cy

2 3 -5
>-=-=—
4 k -10
1 3 1
>-===-
2 k 2
=>k=6
Hence, k = 6.
Sol:
The given system is
2Xx+3y-1=0 ... (1)
A4Xx+6y—-4=0 ... (ii)
Here,a1=2,b1=3,c1=-1,a2=4,bs=6andca=-4
Now,
4 _2_1
a 4 2
by _3_1
b, 6 2
G_-1_1
c, -4 4

Thus, % = % # 2—1 and therefore the given system has no solution.
2 2 2

Sol:

The given system is
X+2y-3=0 ... (1)
5x+ky+7=0 ... (i1)

Here,a1=1,b1=2,¢c1=-3,a2=5b=kandco=7.
For the system, to be consistent, we must have

G _ba

az by c
1 2 -3
>-=Zz2=
5 k;é7
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1_2
>-==
5 k
= k=10
Hence, k = 10.
Sol:
The given system of equations is
3 2 .
py + el 2 (1)
9 4 . ..
i (i1)

Substituting ﬁ =uand ﬁ = v in (i) and (ii), the given equations are changed to

3u+2v=2 (1i1)
u-4v=1 ... (iv)
Multiplying (i) by 2 and adding it with (ii), we get

15u:4+1:u:§

Multiplying (i) by 3 and subtracting (ii) from it, we get

BU+4v=6-1=>u=—=1

10 2
Therefore
x+y=3 (v)
X—y=2 (v1)

Now, adding (v) and (vi) we have
5
2X=5=>x= 5

Substitutingngin (v), we have
5 _ _ 5_1
E+y_3:>y_3_5_5
1

5
Hence, x = Eand y=3

Exercise - MCQ

Answer: (c)x=3.y=2

Sol:

The given system of equations 1s
2x+3y=12 IS ) |
3x-2y=5 (i1)

Multiplying (1) by 2 and (11) by 3 and then adding_ we get



AX +9x =24+ 15

39
> X=—=
13
Now, putting x = 3 in (i), we have
12-6

2X3+3y:12=>y:T:2
Thus,x=3andy = 2.

Answer: (c)x=6,y=4

Sol:

The given system of equations is
X-y=2 ... (1)
x+y=10 .. (i1)
Adding (i) and (ii), we get
2Xx=12=>x=6

Now, putting X = 6 in (ii), we have
6+y=10=>y=10-6=4
Thus,x=6andy = 4.

Answer: (8) x=2,y=3

Sol:

The given system of equations is

2x y_ 1 .

3 2 s 2 ¥ Qe (1)

x 2y _ ..
> + 3" 3 (11)
Multiplying (i) and (ii) by 6, we get
4x-3y=-1 ... (1i1)
3x+4y=18 (iv)

Multiplying (iii) by 4 and (iv) by 3 and adding, we get
16X +9x =—4 + 54
SX=—=

25
Now, putting X = 2 in (iv), we have
3x2+4y=18=>y=""=3

Thus,x=2andy = 3.



Answer: (d)x= ,y=

Sol:

The given system of equations is
1,2 .

; + ; =4 (1)
3 1 _ ..
; — ; =11 . (11)

Adding (i) and (ii), we get

243215

y vy

5 _ 5 _
:>;—15:>y-E-

[V T

Now, putting y = % in (i), we have

2+2x3=41=4 6x=—=
X X 2
Thus,x:—landy=1.

2 3

Answer: (a)x=1,y=1

Sol:
. 2x+y+2 3x—y+1 3x—y+1 3x+2y+1
Consider 222222 = 3y and 33’ 5 3y

3(2x+y+2)=5Bx—-y+1)
= 6Xx+3y+6=15x-5y+5
=>9%-8y=1 . (1)
And
6(3Xx —y+1)=3(3x+2y +1)
=18X -6y +6=9x +6y +3
=3x—-4y=-1 (11)
Multiplying (ii) by 2 and subtracting it from (i)
X-6x=1+2=x=1
Now, putting x = 1 in (ii), we have
3+1

3><1—4y=—1=>y=T=1
Thus,x=1,y=1.

. Now, simplifying these equations, we get



Answer: (b)

Sol:
The given equations are
3 2 .
pee + i 2 (1)
9 4 ..
E - E =L L (ll)
Substituting ﬁ =uand ﬁ = v in (i) and (ii), the new system becomes
3Ju+2v=2 (ii1)
u-4v=1 ... (iv)

Now, multiplying (iii) by 2 and adding it with (iv), we get
5 1

Bu+9u=4+1=u==—=-
15 3

Again, multiplying (iii) by 2 and subtracting (iv) from , we get

6v+4v=6—1:av:i=%

10
Therefore
x+y=3 (v)
X—y=2 (vi)

Adding (v) and (vi), we get
2X=3+2=>x= ;

Substituting x = g in (v), we have

Answer: (C)x=3,y=4

Sol:

The given equations are

4 + Oy = 3Ixy ceeeo1)
8x + Oy =>5xy U )

Dividing (1) and (1) by Xy, we get

6, 4
;+;—3 ......... (111)



2 + E = 5
x y
Multiplying (iii) by 2 and subtracting (iv) from it, we get
1)6—2-%=6—5=>%=1=>x=3

Substituting x = 3 in (iii), we get
E+i:3ii:1:>y:4
3y y

Thus,x=3andy =4.

Answer: (a)x=1,y=2

Sol:

The given system of equations 1s

20x +37y=103 ceeeea(1)
3Tx+20y=05 U )

Adding (1) and (11), we get
06x + 66y =198

=X+y=3 ceeenn.(110)
= Subtracting (i) from (ii), we get

8x -8y =-8

=>Xx-y=-1

Adding (iii) and (iv), we get
2x=2=>x=1

Substituting x =1 in (iii), we have
l+y=3=y=2
Thus,x=1andy = 2.

Answer: (c) 0
Sol:

o QXFY = DxX=y — \/§
LX+HY=X-Y

=>y=0



10.

11.

12.

Answer: (b)x= ,y=1

Sol:
The given equations are

Multiplying (ii) by 2 and subtracting it from (ii), we get

3_126_4
y vy

2_ —
:>;—2:>y—1

Substituting y = 1 in (ii), we get

Answer: (d) => k#3

Sol:

The given equations are

kx -y-2=0 ... (1)
6x—-2y-3=0 ... (ii)

Here, a1 =k, b1 =-1,c1=-2,a, =6, b, =-2and c, = -3.

For the given system to have a unique solution, we must have

Answer: (b) k#-6

Sol:

The correct option is ().

The given system of equations can be written as follows:



13.

14.

X—2y—-3=0and3x+ky-1=0
The given equations are of the following form:
aiXx+biy+ci=0and axx + by +c2=0
Here,a1=1,b1=-2,c1=-3,a2=3, b2 =k and ¢z = -1.
salbh 2oy _3_

a, 3 by k c; -1
These graph lines will intersect at a unique point when we have:
a b 1, -2
a—:;éb—::g;éT:k;é—ﬁ

Hence, k has all real values other than —6.

Answer: (a) k =10
Sol:
The correct option is (a).
The given system of equations can be written as follows:
X+2y—-3=0andb5x+ky+7=0
The given equations are of the following form:
aix +biy+ci=0andaxx +bay+c2=0
Here,a1=1,b1=2,c1=-3,a2=5,b2=kand ¢2 = 7.
a; _1 bq 2 C1 -3
L—=== === ddx==—
ap 5 bz k Cy
For the system of equations to have no solution, we must have:
G _bia

a; by o

1_2,23 Ly
“E_k;t7:k 10

Answer: (d) 14—5

Sol:

The given system of equations can be written as follows:

3x+2ky—-2=0and2x+5y+1=0

The given equations are of the following form:

aix +biy+ci=0andaxx +bay+c2=0

Here,a1 =3,b1=2k,c1=-2,a2=2,bo=5andc2 =1

R 3 b 2k a2
a 2'b, 5 Cp

For parallel lines, we have:

G _bia

az by ¢



15.

16.

17.

Answer: (d) all real values except -6
Sol:
The given system of equations can be written as follows:
kx —2y—-3=0and3x+y-5=0
The given equations are of the following form:
aiX+biy+ci=0andaxx + by +c2=0
Here,a1 =k, b1 =-2,c1=-3anda2=3,b,=1and c; =
-5
Rakbh 2 qa_3_3
a, 3 b, 1 c; -5 5
Thus, for these graph lines to intersect at a unique point, we must have:
e § = by
a, ' b,
= g # _Tz > k+#-6
Hence, the graph lines will intersect at all real values of k except —6.

Answer: (d) no solution

Sol:

The given system of equations can be written as:
X+2y+5=0and-3x-6y+1=0

The given equations are of the following form:
aix +byy+ci=0and axx + boy +¢c2=0

Here,a1=1,b1=2,c1=5,a=-3,b=-6andc, =1

a 1 b 2 1 [ 5
.‘.—1:—,—1:—:_and_1:_

ap -3 bz 6 -3 Cy 1
a; _b1 , ¢

a; by o

Hence, the given system has no solution.

Answer: (d) no solution



Sol:

The given system of equations can be written as:
2x+3y-5=0and4x +6y-15=0

The given equations are of the following form:

aix +biy+ci=0andaxx +bay+c2=0
Here,a1=2,b1=3,c1=-5,a2=4,b=6and c, =-15

Lag _2_1by_3_1 dcl_—5_1
“ay 4 2'b, 6 29 ¢ -15 3
a; _b1
a; by o

Hence, the given system has no solution.

Answer: (d) intersecting or coincident

Sol:

If a pair of linear equations is consistent, then the two graph lines either intersect at a point
or coincidence.

Answer: (a) parallel

Sol:

If a pair of finear equations in two variables is inconsistent, then no solution exists as they
have no common point. And, since there.is no common solution, their graph lines do not
intersect. Hence, they are parallel.

Answer: (b) 40°

Sol:

Let zA =x%and 4B =y

~ LA =32B=(3y)°

Now, A + 2B + 2C = 180°

= Xx+y+3y=180

=>x+4y=180 ... (1)
Also, £C =2(2A + £B)
=>3y=2(x+Yy)

S2X-y=0 (i)
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22.

On multiplying (ii) by 4, we get:
8X—4y=0
On adding (i) and (iii) we get:
I9x=180=>x=20

On substituting x = 20 in (i), we get:

20 + 4y = 180 = 4y = (180 — 20) = 160 = y = 40

~Xx=20andy =40
~ 2B =y =40°

Answer: (b) 80°

Sol:

The correct option is (b).

In a cyclic quadrilateral ABCD:
LA =(x+y+10)°

2B = (y + 20)°
2C=(x+y-30)°
/D=(x+Yy)"°

We have:

A+ 2C=180%nd «B + 2D = 180°

[Since ABCD is a cyclic quadrilateral]

Now, ZA + 2C = (x+y + 10)° + (x + y—30) °= 180°

= 2x +2y—20 =180
=>Xx+y-10=90
=>x+y=160

Also, zB + 2D = (y + 20)° + (x +y) 2=180°
= X+ 2y +20=180

= X+ 2y =160

On subtracting (i) from (ii); we get:

y = (160 — 100) = 60

On substituting y = 60 in (i), we get:

X + 60 =100 = x = (100 — 60) = 40

~ 2B =(y +20)° = (60 + 20)° = 80°

Answer: (d) 40 years
Sol:
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Let the man’s present age be x years.
Let his son’s present age be y years.
Five years later:

(x +5) =3(y +5)
=>XxX+5=3y+15

=>x-3y=10 ... (1)
Five years ago:

(x=5)=7(y-5)

=>XxX-5=7y-35

=>x-7y=-30 ... (i1)

On subtracting (i) from (ii), we get:

-y =-40=>y =10

On substituting y = 10 in (i), we get:
Xx—-3x10=10=x-30=10= x = (10 + 30) = 40 years
Hence, the man’s present age is 40 years.

Answer: (c)

Sol:

Option (c) is the correct answer.

Clearly, Reason (R) is false.

Onsolvingx +y=8and x —y =2, we get:

x=5andy=3

Thus, the given system has a unique solution. So, assertion (A) is
true. - Assertion (A) is true and Reason (R) is false.

Answer: (b) parallel
Sol:



25.

26.

The given equations are as follows:
6x-2y+9=0and3x-y+12=0

They are of the following form:

aix +byy+ci=0andaxx +bay+c2=0
Here,a1=6,b1=-2,ci=9anda,=3,b2=-1and c; =12

a1_6_2 bl_—2_2 C1_9_3
4 _6_2 q=

az 3 1'b, -1 1 c; 12 4
a; _b1 , ¢

a by ¢
The given system has no solution.
Hence, the lines are parallel.

Answer:

Sol:

The given equations are as follows:
2x+3y—2=0andx—-2y-8=0

They are of the following form:

aiXx +biy+ci=0and axx + by +¢c2 =0
Here,a1=2,b1=3,c1=-2andax=1,b>=-2and ¢, =-8

a 2 b 3 c -2 _1
,',—1:—1—1:—and—1:—:—
ay 1 by -2 Co -8 4
. a1¢b1
“ay 7 by

The given system has a unique solution.
Hence, the lines intersect exactly at one point.

Answer: (a) coincident
Sol:
The correct option is (a).

The given system of equations can be written as follows:
24
Sx-15y-8=0and 3x-9y-—=10

=

The given equations are of the following form:



aiXx+biy+ci=0and axx + by +c2 =0

Here, a1 =5,b1 =-15,c1=-8anda; =3, by =-9and ¢ :—%
aq _5 b1 —_15_5 Ccq 5

5
nt=22=—"=Zandt=-8x—>—=2
ap 3 bz -9 3 C2 —-24 3

a; _by _c
a; by ¢

The given system of equations will have an infinite number of solutions.
Hence, the lines are coincident.

Answer: (a) 96
Sol:
Let the tens and the units digits of the required number be x and y, respectively.
Required number = (10x +y)
According to the question, we have:
x+y=15 .. (1)
Number obtained on reversing its digits = (10y + x)
~(10y+x)=(10x+y)+9

=10y +x-10x—-y=9

=9y -9x=9

>y-x=1 ... (i1)

On adding (i) and (ii), we get:

2y=16=>y=38

On substituting y = 8 in (i), we get:
Xx+8=15=>x=(15-8)=7

Number = (10x +y) =10x 7+ 8 =70 + 8 =178
Hence, the required number is 78.

Exercise — Formative Assessment

Answer: (a) parallel lines

Sol:

The given system of equations can be written as follows:
X+2y-3=0and2x+4y+7=0

The given equations are of the following form:
aiX+bix+ci=0andaxx +bay+c2=0



Here,as=1,b1=2,c1=-3anda;=2,bp=4andc, =7
'ﬂ—lﬁzz 1 dc_lz__3

T a, 2 b, 4 2 C2
b a
a; by ¢
So, the given system has no solution.
Hence, the lines are parallel.

Answer: (d)a=-5b=-1
Sol:

The given system of equations can be written as follows:

2x—-3y—7=0and (a+b)x—(a+b-3)y—(4a+b)=0

The given equations are of the following form:

aix +bix+ci1=0and axx + by +c2=0
Here,a1=2,b1=-3,ci=-7andax=(a+b),bo=—(a+b—-3)and co=—(4a +b)
C 2 ﬁ: -3 - 3 n € _ -7 2 7
"“a, (a+b)' b, —(a+b-3) (a+b-3) ¢, =(4a+b) (4a+b)

For an infinite number of solutions, we must have:
ay _by _ ¢

a, B by,

.2 _ 3 7

" (a+b)  (a+b=3) (4a+b)

Now, we have:
2 3

(a+b) = (a+b-3)

= 2a+2b-6=3a+3b

=>a+tb+6=0 ... (1)

Again, we have:

o5 " Ty = 128+ 30=7a+ 7b - 21
=>5a-4b+21=0 ... (i1)

On multiplying (i) by 4, we get:
4a+4b+24=0 ... (iii)

On adding (i) and (iii), we get:
9a=-45=>a=-5
On substituting a = -5 in (i), we get:

S5+b+6=0=>b=-1
J.a=-5andb=-1.
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Answer: (a) a unique solution

Sol:

The given system of equations can be written as follows:
2x+y-5=0and3x+2y-8=0

The given equations are of the following form:

aix +biy+cr=0and axx + bpy +c2 =0

Here,a1=2,b1=1,c1=-5anda;=3,b,=2and c, =-8

. a 2 b 1 c -5_5
S=2=s2=-and2=—==
ap 3b2 2 Cy -8 8

. a1 , by
az ' by

The given system has a unique solution.
Hence, the lines intersect at one point.

Answer: (d) 2.1=0
x y
Sol:
Given:
x=-yandy >0
Now, we have:
(i) X%y
On substituting x = -y, we get:
(-¥)y=y*>0(vy>0)
This is true.

(i) x +y

On substituting x = -y, we get:
(y)+y=0

This is also true.

(iii) xy
On substituting x = -y, we get:
(-y)y=-y* (+y>0)
This is again true.
I
(iv) v 0



=>22=0

xy
On substituting x = -y, we get:
y__(_y) = Z—y = = =
-y = 0=2y=0=y=0.
Sol:

The given system of equations:

—x+2y+220and%x—iy—1zo

The given equations are of the following form:

aiXx +bix+ci=0and axx + by +¢c2=0

Here, a1 =-1, b1 = 2, C1=2and azzl b2 = —land c2=-1

a1 by _

..a—z—(l—/z):—z, b, ( 1/4) 8and _1:—2
a; , by
b

The given system has a unique solution.
Hence, the lines intersect at one point.

Sol:

The given system of equations can be written.as follows:
kx +3y—(k—-2)=0and 12x + ky -k =0

The given equations are of the following form:

aiXx + bix + ci=0and axx + boy + c2=0

Here,a1 =k, b1 =3,c1=—(k—-2)and a2 =12, bo =k and c2 =k
.'.ﬂzi,ﬁ——and = gy (-2
ay 12 bz Co -k k
For inconsistency, we must have:

G _bia

a; by o

k (k-2) 2_
E—kqﬁ - =>k=(3x%x12)=36
=+/36=

Hence, the pair of equations is inconsistent if k = +6.



Sol:
The given system of equations can be written as follows:

9x ~10y-21=0and Zx -2 - =
The given equations are of the following form:
aiX +bix+cr=0and axx + by +c2=0

Here, a1 =9, by =-10, ¢c1 = -21 and a» =%, b, =_?5and C2 =_2—7

4% g 10 _ganga —21><_i7:6

”a_z_%_ b, (5/3) C2
.41 _b_

o ap bz Cy
This shows that the given system of equations has an infinite number of solutions.

Sol:

The given equations are as follows:
X-2y=0 (1)
3x+4y=20 ... (ii)
On multiplying (i) by 2, we get:
2x—4y=0 ... (iii)
On adding (i) and (iii), we get:
5x=20=>x=4

On substituting x = 4 in (i), we get:
4-2y=0=4=2y=>y=2
Hence, the required solution is X = 4 and y = 2.

Sol:

The given system of equations can be written as follows:
X—3y—2=0and-2x+6y-5=0

The given equations are of the following form:
aix+by+ci=0andax +hby+c2=0

Here,a =1,b =-3,c1=-—2anda=-2,b,=6andc,=-5

"a2 2" 2 b2 6 2 ¢ -5 5
. a1 _by ,cq

’ ay b, Cy
Thus, the given system of equations has no solution.
Hence, the paths represented by the equations are parallel.



10.

11.

12.

Sol:

Let the larger number be x and the smaller number be y.
Then, we have:

X-y=26 .. (1)

x=3y (11)

On substituting x = 3y in (i), we get:
y-y=26=>2y=26=>y=13

On substituting y = 13 in (i), we get:

X—-13=26 =>x=26+13=239

Hence, the required numbers are 39 and 13.

Sol:

The given equations are as follows:
23x+29y=98 ... (1)
29x +23y=110 ... (i1)

On adding (i) and (ii), we get:
52x + 52y = 208

>x+y=4 .. (111)

On subtracting (i) from (ii), we get:

6x — 6y =12

=P eA'E, $§ LW 3 (iv)

On adding (iii) and (iv), we get:
2X=6=>x=3

On substituting x = 3 in (iii), we get:

3+y=4

>y=4-3=1

Hence, the required solutionisx =3 andy = 1.

Sol:

The given equations are as follows:
6x +3y=7xy = .. (1)
3x+9y=1Ixy ... (11)
For equation (i), we have:

Sx+3y _

Xy
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6x . 3y 6 3

> Z4+Z=7=>>+>=7 ... (iii)
Xy Xy y X
For equation (ii), we have:
3x+9y _ 11
Xy
=2 P13 4+2=11 (iii)
Xy xy y X

On substituting 5 =vand - = uin (iii) and (iv), we get:

6v+3u=7 ... (V)

3v+9u=11 ... (vi)

On multiplying (v) by 3, we get:

18 +9%u=21  ......... (vii)

On substituting y = % in (iii), we get:
6 3

AR

>4+3=7=>3=3=3x=3
X X
=>x=1

Hence, the required solutionisx=1andy = %

Sol:

The given system of equations can be written as follows:
x+y=1

= 3X+y-RKe0E T 0 4. (1)

kx +2y =5

=>kx+2y-5=0 ... (i1)

These equations are of the following form:

aiXx + bix +cp=0and axx +hay+c2=0

Here,a1 =3,b1=1,ci=-landa;=k,b2=2and c2 =-5
(i) For a unique solution, we must have:

a, ,by . 3,1
—#—=l.e. ;;EE >k £6

a; b
Thus, for all real values of k other than 6, the given system of equations will have a unique
solution.

(i1) In order that the given equations have no solution, we must have:

w bl

3 1 -1

k_2¢—5

:3—1and3— 1
k 2 k -5
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15.

=>k=6k#15
Thus, for k = 6, the given system of equations will have no solution.

Sol:

Let zA =x%and 2B = y°
Then, 2C =34B = 3y°
Now, we have:

2A+ 2B+ 2C=180°

= X+Yy+3y =180

=>x+4y=180 ... )
Also, £C =2(2A + £B)

= 3y=2(x+y)

=>2X-y=0 ... (ii)
On multiplying (ii) by 4, we get:
8x—4y=0 ... (iii)

On adding (i) and (iii), we get:

9x =180 = x =20

On substituting x = 20 in (i), we get:

20 +4y =180 = 4y =(180-20) =160 = y =40
S.x=20and y =40

C2A =200 2B = 40° £C = (3 x 40% = 120°.

Sol:

Let the cost of each pencil be'Rs. x and that of each pen be Rs. y.
Then, we have:

5x+7y=195 ... (1)

7x+5y=153 ... (i1)

Adding (i) and (ii), we get:

12x + 12y = 348

= 12(x +y) =348

=>x+y=29 ... (iii)
Subtracting (i) from (ii), we get:
2X — 2y =42



=>2(X-y)=-42

=>Xx-y=-21 .. (1v)

On adding (i) and (iv), we get:

4+y=29=>y=(29-4)=25

Hence, the cost of each pencil is Rs. 4 and the cost of each pen is Rs. 25.

Sol:

On a graph paper, draw a horizontal line X'OX and a vertical line YOY" as the x-axis and
the y-axis, respectively.

Graphof2x -3y =1

2x-3y=1
=>3y=(2x-1)
2x—1 .
Y=—"F (1)

Putting x = -1, we get:

y=-1

Putting X = 2, we get:

y=1

Putting x = 5, we get:

y=3

Thus, we have the following table for the equation 2x — 3y = 1.
X -1 2 5
y -1 1 3

Now, plots the points A(-1, -1), B(2, 1) and C(5, 3) on the graph paper.
Join AB and BC to get the graph line AC. Extend it on both the sides.
Thus, the line AC is the graph of 2x — 3y = 1.

Graph of 4x -3y +1=0

4x—-3y+1=0
=>3y=(4x+1)
y="o (ii)

Putting x = -1, we get:
y=-1

Putting x = 2, we get:

y=3

Putting x = 5, we get:

y="7

Thus, we have the following table for the equation 4x —3y + 1 = 0.



X -1 2 5
y -1 3 7
Now, Plot the points P(2, 3) and Q(5, 7). The point A(-1, -1) has already been plotted. Join
PA and QP to get the graph line AQ. Extend it on both sides.
Thus, the line AQ is the graph of the equation 4x — 3y + 1 = 0.

The two lines intersect at A(-1. -1).
Thus, x = -1 and y = -1 is the solution of the given system of equations.

Sol:

Given:

In a cyclic quadrilateral ABCD, we have:

2A = (4x + 20)°

2B =(3x-5)"

£C=4y°

2D =(7y +5)°

<A+ 2C=180%and B + 2D =.180° [Since ABCD is a cyclic quadrilateral] Now,
LA+ £C = (4x + 20)°+ (4y°) = 180°

= 4x + 4y + 20 =180
= 4x + 4y =180 - 20 = 160

=>x+y=40 ... (1)

Also, 2B + 2D = (3x —5)° + (7y + 5)°= 180°
= 3x+7y=180  ....... (i1)

On multiplying (i) by 3, we get:
3x+3y=120 ... (ii1)

On subtracting (iii) from (ii), we get:

4y =60 =>y=15

On substituting y = 15 in (i), we get:
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X +15=40 = x = (40 — 15) = 25

Therefore, we have:

£A = (4x + 20)°= (4 x 25 + 20)°=120°

2B =(3x-5)=(3 x 25 -5)°=70°

£C=4y°= (4 x 15)°=60°

2D = (7y +5)°= (7 x 15 + 5)°= (105 + 5)° = 110°.

Sol:
We have:
£+i:19andi+£:37
x+y x-=y x+y x-=y
Taking — zuand —=v.

x+y xX-y
35u+14v-19=0 ... (1)
14u+35v-37=0 .......... (i1)

Here, a1 =35, b1 =14, c1=-19and a; = 14, b, =35 and ¢z = -37
By cross multiplication, we have:

u v 1
14><—" >< ) >< )
35 -37 14 35

u

v 1

[14 x(—=37)-35 x(=19)]  [(-19) X14 —(=37)%(35)] * [35 X35 —14 X 14]

= u < v R 1
—518+665 —266+1295 1225-196
v 1
147 1029 1029

S 7 1 1oy
T 1029 77 1029
EN S S
x+y 7 x-y
x+y)=7 . (111)

And, (x—y)=1 eeeeenn(1V)

Again, the equations (iii) and (iv) can be written as follows:

X+y-7=0 .. (v)

X-y-1=0 ... (vi)

Here,a1=1,b1=1,ci=-7anda;=1,bo=-1andc,=-1
By cross multiplication, we have:
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X y

1

[1IxD-CED XD (D x1 -(-1)x1] [1x(-1)-1x1]

x y 1
= = =
-1-7 -7+1 -1-1
x 1
:_:L:_
-8 -6 -2
=X = =4 S
-2 Y -2

Hence, x =4 and y = 3 is the required solution.

Sol:

Let the required fraction be x/y
Then, we have:

x+1_4
y+1_5
=>5(x+1)=4(y+1)

=>5Xx+5=4y+4

=>5-4y=-1 ... (1)
Again, we have:

x5 _1

y-5 - 2

= 2(x-5)=1(y-5)
=>2x-10=y-5

=>2X-y=5" = .. (i1)
On multiplying (ii) by 4, we get:
8x—4y=20 ... (iii)

On subtracting (i) from (iii), we get:
3x=(20-(-1))=20+1 =21

= 3x=21

= X=7

On substituting x = 7 in (i), we get

5X7—4y=-1

= 35-4y=-1

= 4y = 36

=>y=9

SoXx=7andy=9

Hence, the required fraction is g
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Sel:

The given equations may be written as follows:
ax by oo
____4.+ = Peraa e
Pl (a+b)=0 (1)
ax —by—2ab=0 ceeeneen(11)

Here, a1 = %, by = %b, ci=—(a+b)anda=a, bo=-bandc, =-2ab

By cross multiplication, we have:

x Vv 1
20, —(a+b) a -b
...
=h _2ab a -b
. x —
" (-2) x(-2ab)~(=b)x(~(a+b))  ~(a+b)xa—(-2ab) X
x y _ 1

:>2b2—b(a+b) - —a(a+b)+2a? T —a+b
X _ y _ 1
2b2—ab - b2 —a?-ab+2a? —a+b
x _ y _ 1
b2—ab aZ?-ab —(a-b)
= x — y — 1
—-b(a-b) a(a-b) —(a-b)
-b(a—-b) _ _ a(a-b) _
—(a-b) 77 —(a-b) _

Hence, x = b and y = —a is the required solution.

y _ 1
"S-

= X=





