In each of the following systems of equation determine whether the system has a unique solution, no
solution or infinite solutions. In case there is a unique solution, find it from 1 to 4:

(1) x=3y=-3=0x—3y—-3=0
3x-9y—-2=03x—9y—2=0

Soln:

The given system may be written as

x=3y=3=0x—3y—3=0 3x-9y-2=03x—-9y—-2=0

The given system of equation is of the form

aix+bqy—ci=0a;x+ by —c; =0 axx+byy—c,=0ax+byy—c, =0
Where, a1=1,b4=-3,c1=—3a; =1,b; =—3,¢; =3

az=3,b2=—9,02=—232 =3, bz =-9,¢="2

We have,

a1a2=132—; = % b1bz—‘:’>'9=13ltj)2_l - _<3) - _é
And , C102=‘3'2=322_; - % - %
a1a2=b1b2¢c102% = Ez_l %

Therefore, the given equation has no solution.

(2) 2x+y=5=02x+y—5=0
4x+2y=-10=04x+2y —10=0
Soln:

The given system may be written as

2x+y=5=02x+y—5=0 4x+2y=-10=04x+2y—10=0

The given system of equation is of the form

aix+bqy—ci=0a;x +bjy —¢; =0 axx+byy—c,=0a,x+by—c, =0
Where, a1=2,b1=1,c1==5a; =2,b; = 1,¢; =5
a=4,b,=2,co=-10a, =4,b, =2,¢, =10

We have,



ar _ 2 _ 1 b _

812, T24 12 = 7 = 5 biby =123 1
= =S — 5 _ 1
And , 0102__5_10_126 0 2
S0, =iy =cicy L = 2L =&
» A3 Tbiby = Cicy o T T

Therefore, the given equation has infinitely many solution.

(3) 3x=5y=203x — 5y =20
6x-10y=406x — 10y = 40
Soln:

The given system may be written as

3x=5y=203x — 5y =20 6x—10y=406x — 10y = 40

The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+byy—c,=0a,x + by —c, =0
Where, a1=3,b4=-5,c1=—20a; = 3,b; =—5,¢; =20
a,=6,b,=—10,co=—40a, = 6,b, =—10,¢c, =40

We have,

b _
biby==5-10=12 — = —— =

—apmq 3 3 1 1
a2 =36=12 — = 2= 5 Y

az
— —.n S 720 _ 1
And , cic;=-20-40=12 a =20 5
— — a; _ b _ ¢
SO, aja;=b4by=ccy ™" b )

Therefore, the given equation has infinitely many solution.

(4) Xx—2y=8=0x—2y—8 =0
5x-10y-10=05x — 10y — 10 =0
Soln:

The given system may be written as

x=2y-8=0x—2y—8 =0 5x-10y-10=05x— 10y —10=0

The given system of equation is of the form

aix+bqy=ci=0a;x+ by —c¢; =0 axx+boy—c,=0a,x+byy—c, =0

Where, a1=1 ,b1=_2,C1=_831 =1,by =-2,¢; =8



az=5,b2=—10,02=—1032 =5, =-10,¢c, =10

We have,

= a - 1 =-2-10= ﬂ = __2 = l
a1a2—155 g b1b2 2-10 15b2 10 5
And | cic,=-8-10=45L = =5 =4

12 c; 10 5

— a = b_l C_l
aiap b1b2¢C1C2 2 b, &

Therefore, the given equation has no solution.

Find the value of k for each of the following system of equations which have a unique solution (5-8)

(5) kx+2y=5=0kx +2y —5=0
3x+y-1=03x+y—1=0
Soln:

The given system may be written as

kx+2y=5=0kx +2y —5=0 3x+y=-1=03x+y—1=0

The given system of equation is of the form

aix+bqy-ci=0a;x+ by —c; =0 axx+boy—cr,=0a,x +by=c, =0
Where, a1=k,b1=2,c1==5a;, =k.b, =2,¢; =5
a=3,b,=1,co=—1a, =3, = 1,0, = 1

For unique solution,we have

a1az¢b1b22—; + % k3#215 # 2 ok#6 k# 6

Therefore, the given system will have unique solution for all real values of k other than 6.

(6) 4x+ky+8=04x +ky +8 =0
2x+2y+2=02x +2y +2 =0
Soln:
The given system may be written as
4x+ky+8=04x +ky + 8 =0 2x+2y+2=02x+2y+2=0
The given system of equation is of the form

aix+b1y—=c1=0a;x + by —¢; =0 axx+bay—co=0a,x+ by —c, =0



Where, a1=4,b4=k,c1=8a; =4,b; =k,¢c; =8
ar,=2,b,=2,c0=2a, =2, =2,¢) =2

For unique solution,we have

a1a2¢b1b22—; + % w2#k2 s 5 ok#d=>k#4

Therefore, the given system will have unique solution for all real values of k other than 4.

(7) 4x—=5y=kdx — S5y =k
2x-3y=122x —3y =12
Soln:
The given system may be written as
4x-5y-k=04x — 5y —k =0 2x-3y-12=02x—3y—12=0
The given system of equation is of the form
aix+b1y—ci=0a;x +bjy —¢; =0 axx+boy—cy=0arx+by —c; =0
Where, a1=4,b1=-5,c1=—ka; =4,b; =—5,¢; =k
ax=2,by==3,c0==12a, =2,b, =—3,¢, =12
For unique solution,we have

a1az¢b1b2:—; 7£ Ez—l 42#-5—3% 7£ :g

=Kk= Kk can have any real values.

Therefore, the given system will have unique solution for all real values of k.

(8) Xx+2y=3x+2y =3
5x+ky+7=05x +ky +7=0
Soln:

The given system may be written as

x+2y=3x+2y =3 5x+ky+7=05x+ky+7=0

The given system of equation is of the form

aix+b1y=c1=0a;x +bjy —¢; =0 axx+boy=cr,=0a,x +byy—¢, =0
Where, a1=1,b4=2,c4=—3a; =1,b; =2,¢; =3

a2=5,b2=k,cz=7a2 =5b=kc, =7



For unique solution,we have
aiatbin, S # - 15%2 % # 2 k#1002 k £ 10

Therefore, the given system will have unique solution for all real values of k other than 10.

Find the value of k for which each of the following system of equations having infinitely many solution:
(9-19)

(9) 2x+3y—=5=02x +3y—5=0
6x-ky-15=06x —ky —15=0
Soln:

The given system may be written as

2x+3y=-5=02x+3y—5=0 6x-ky-15=06x—ky—15=0

The given system of equation is of the form

aix+bqy—ci=0a;x +bjy —¢; =0 axx+byy—c,=0a,x +by—c,. =0
Where, a1=2,b4=3,c4=—5a; =2,b; =3,¢; =5
a,=6,b,=k,co=—15a, =6,b, =k,¢c, =—15

For unique solution,we have

a1a2=b1b2=c1022—; = % = z—; 2673k = 7 ﬁ =>k=9=>k =9
Therefore, the given system of equation will have infinitely many solutions, if k=9.
(10) 4x+5y=34x + 5y =3

kx+15y=9kx + 15y =9

Soln:

The given system may be written as

4x+5y=34x + 5y =3 kx+15y=9kx + 15y =9

The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+boy—c2=0a,x+by—c, =0
Where, a1=4,b1=5,c1=3a, =4,b, =5,¢; =3

ax=k,b=15,c,=9a, =k,b, = 15,¢, =9

For unique solution,we have

ara2 = biby = crcz 5 = % = a=515=-3-91 = 2 = = a=131 =1 ok#12=k £ 12



Therefore, the given system will have infinitely many solutions if k=12.

(11) kKx=2y+6=0kx —2y +6 =0
4x+3y+9=04x +3y +9 =0
Soln:

The given system may be written as

kx=2y+6=0kx =2y + 6 =0 4x+3y+9=04x+3y+9=0

The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+byy—c,=0a,x+by—c, =0
Where, a1=k,b1==2,c4=6a; =k,b; =—2,¢; =6
a>=4,b,=—-3,c,=9a, =4,b, =—-3,¢c, =9

For unique solution,we have

a1a2=b1b2=c1c2:—; = — = a k4d=-2-3=23 —+- = = == >k=83=>k = %

W] oo

Therefore, the given system of equations will have infinitely many solutions, if K=83k =

(12) 8x+5y=98x + 5y =9
kx+10y=19kx + 10y = 19
Soln:

The given system may be written as

8x+5y=98x + 5y =9 kx+10y=19kx + 10y = 19

The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+boy—c2=0a,x+by—c, =0
Where, a1=8,b1=5,c4=-9a, =8,b; =5,¢; =9
az=k,b>=10,c,==18a, = k,b, = 10,¢c, =—18

For unique solution,we have

aa=bb,=cic,— = 4+ = L 8k=510=-9-18=12=> = — = — = = =Kk=16=>k =16
aj C

Therefore, the given system of equations will have infinitely many solutions, if kK=16k = 16.

(13) 2x=3y=72x—3y =7



(k+2)x—(2k+1)y=3(2k=1)(k + 2)x — (2k + 1)y = 3(2k — 1)
Soln:

The given system may be written as

2x=3y=72x—3y =7 (k+2)x=(2k+1)y=3(2k-1)(k +2)x —(2k+ 1)y = 3(2k — 1)
The given system of equation is of the form

aixtbqy—c4=0a;x +byy —c¢; =0 axx+byy—cy=0a)x+by—c, =0

Where, a1=2,b4==-3,c1==7a; =2,b; =—3,¢; =7
ax=k,bo==(2k+1),co==3(2k=1)a, =k, b, =—(2k +1),c, =32k —1)

For unique solution,we have

a1az=b1b2=c1czz—; = % = z—; 2k+2 =-3-(2k+1) = -7-3(2k—1 k+22 = _(2;3“) = _3(;_1 2k+2 =-3-(2k+1)and-3-
- 2 _ 3 -3 - —1\=
(k1) =-7-3@k~1 55 =~ and e - 3o =2(2k+1)=3(k+2)and3x3(2k-1)=7(2k+1)

=22k +1)=3(k+2)and 3 x32k—1)=72k+1)  =4k+2=3k+6and18k-9=14k+7
= 4k+2=3k+6and 18k—9=14k+7 =k=4anddk=16=k=4= k=4 and 4k=16 > k=4

Therefore, the given system of equations will have infinitely many solutions, if k=4k = 4 .

(14) 2x+3y=22x + 3y =2
(k+2)x+(2k+1)y=2(k=1)(k + 2)x + 2k + 1)y = 2(k— 1)
Soln:

The given system may be written as

2x+3y=22x +3y =2 (k+2)x+(2k+1)y=2(k=1)(k +2)x + 2k + 1)y = 2(k— 1)
The given system of equation is of the form

aix+b1y—c1=0a;x +bjy —¢; =0 axXx+boy—cy=0a,x +by—¢c, =0

Where, a1=2,b1=3,c1=—2a, =2,b; =3,¢; =2
as=(k+2),by=(2k+1),co==2(k=1)a, = (k+2),b, = (2k + 1), c; =—2(k—1)

For unique solution,we have

a12az=b1szc1czz—; =2% = z—; 2k+2 = 3(2k+1) = -2-2(k—1

v el 2k+2 =3(2k+1)@Nd 3(2k+1) = 22(k-1

2 =_3 3 - _ 2 — —1\=

s oo Ad oy T g =22k+1)=3(k+2)and3(k=1)=(2k+1)

=20k+1)=3(k+2)and 3(k—1)=(2k+1)  =4k+2=3k+6and3k—-3=2k+1
= 4k+2=3k+6and3k—-3=2k+1 =k=4andk=4= k=4 and k = 4



Therefore, the given system of equations will have infinitely many solutions, if k=4k = 4 .

(15) x+(k+1)y=4x + (k+ 1)y =4
(k+1)x+9y=(5k+2)(k + 1)x + 9y = (5k +2)
Soln:

The given system may be written as

x+(k+1)y=4x+(k+ 1)y =4 (k+1)x+9y=(8k+2)(k + 1)x + 9y = (5k +2)
The given system of equation is of the form

aix+bqy—c4=0a;x +bjy —¢; =0 axx+byy—c,=0a,x+by—c, =0
Where, a1=1,b1=(k+1),c1=—4a; =1,b; = (k+1),¢; =—4
azx=(k+1),b2=9,co=—(5k+2)a, = (k+1),b, =9,¢c, = —(5k +2)

For unique solution,we have

- - ar _ b _ o — — 1 _ (ktl) T 4 pa —
a1a2—b1b2—c102§ E E 1k+1 = (k+1)9 = -4—(5k+2 1 9 25k 1k+1 —k+193nd k+19 =45k+2
| - k+1 k+1 — 4 = 2 -
=kl ang KL = 4 S9=(k+1)%and(k+1)(5k+2)=36

=9=(k+1)? and (k+ 1)(5k+2)=36  =9=k?*+2k+1and5k>+2k+5k+2=36

= 9=k2+2k+1 and 5k + 2k + 5k +2 = 36 - =k*+2k=8=0and5k?+7k-34=0
=>k2+2k—8=0and 5k2+7k—34=0 >k2+4k=2k-8=0and5k?+17k-10k-34=0

= kZ+4k—2k—-8=0and5k>+17k—10k—34=0 . =k(k+4)-2(k+4)=0and(5k+17)-2(5k+17)=0
= k(k+4)—2(k+4)=0and (5k+ 17) - 2(5k + 17).=.0 =(k+4)(k—=2)=0and(5k+17)(k-2)=0

= (k+4)k—-2)=0and (Sk+17)(k—=2)=0 =k=-4ork=2andk=-1750rk=2
>k=-4ork=2and k = % ork =2

thus, k=2 satisfies both the condition.
Therefore, the given system of equations will have infinitely many solutions, if K=2k = 2.
(16) kx+3y=2k+1kx + 3y = 2k + 1
2(k+1)x+9y=(7k+1)2(k + 1)x +9y = (7k + 1)
Soln:

The given system may be written as

kx+3y=2k+1kx +3y =2k +1 2(k+1)x+9y=(7k+1)2(k+ 1)x + 9y = (7k + 1)
The given system of equation is of the form

aix+b1y—=c1=0a;x + by —¢; =0 axx+boy—c,=0a,x+b,y—c, =0

Where, a1=k,b1=3,C1 =_(2k+1 )al = k, bl =3,¢ = —(21( + 1)



2,=2(k+1),b5=9,co=—(Tk+1)a, = 2(k + 1), by = 9, ¢; = —(7k + 1)

For unique solution,we have

a1az=b1b2=C1C22_; - % - E_; 12(k+2) = 39 = —(2k+1)=(7k+1 2(k+2) - % - _—((z7kk—ill) 12(k+2)=398nd 397 (k1)
-3 3 (k) - )=
T 503 = 9 3= ot =>9k=3x2(k+1)and3(7k+1)=9(2k+1)

=9k =3x2(k+1)and 3(7k+1) =92k + 1) =>9k-6k=6and21k-18k=9-3
>9k—-6k=6and 21k—18k=9-3 =3k=6and3k=6= 3k =6 and 3k =6 =k=2andk=2
>k=2andk=2

Therefore, the given system of equations will have infinitely many solutions, if kK=2k = 2.

(17) 2x+(k-2)y=k2x + (k —2)y =k
6x+(2k—1)y=(2k+5)6x + (2k — 1)y = (2k + 5)
Soln:

The given system may be written as

2x+(k=2)y=k2x + (k—2)y =k 6x+(2k=1)y=(2k+5)6x + (2k = )y = (2k +5)
The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+byy—co=0a,x + by =c, =0

Where, a1=2,b1=(k-2),c1=—ka; =2,b; = (k—2),¢; =Kk
a=6,by,=(2k=1),co==(2k+5)a, = 6,b, = (2k =1),c, =2k +5)

For unique solution,we have

a1az=b1bz=c1cZ:—; = % = % 26 =k-22k=1=—k-2(2k+5) = = 21;(__21 = _2(2_155) 26 =k-22k-1aNnd k-22k-1 =k(2k+5
2 _ k=2 k-2 _  k - 20 Ele—Ak—10=2k2—

£ =5 and 5= Gk 13T ke22 1and2k-+5k—-4k-10=2k“-k

1 =52 and 2k? + 5k —4k — 10 =2k*>k  =2k-3k=-6+1andk+k=10

=>2k—-3k=-6+1andk+k=10 =>-k=-5and2k=10=> -k =-5and 2k=10 =k=5andk=5
>k=5andk=5

Therefore, the given system of equations will have infinitely many solutions, if K=5k = 5.

(18) 2x+3y=72x+ 3y =7
(k+1)x+(2k-1)y=(4k+1)(k + 1)x + 2k — 1)y = (4k + 1)
Soln:

The given system may be written as

2x+3y=72x+3y =7 (k+1)x+(2k=1)y=(4k+1)(k + 1)x + 2k — 1)y = (4k + 1)



The given system of equation is of the form

aix+bqy—ci=0a;x+bjy —c; =0 axx+byy—cr,=0ax+byy—c, =0
Where, a1=2,b4=3,c4=—7a; =2,b; =3,¢; =7
a=k+1,by=2k-1,co=—(4k+1)a, =k +1,b, =2k—1,¢c;, = —(4k + 1)

For unique solution,we have

= = aa_b _a =30k—1=-7- 2 3 _—_ = =130Kk= 1=
a1a2—b1b2—c1cz5 b, o 2k+1=232k 7-(4k+1) | 1 —aK) 2k+1=232k-1and 32k-1 7(4k+1)
2 _ 3 3 - 7 e
o T and T TR Extra close brace or missing open brace

=>4k—-2=3k+3and12k+3=14k-7
=>4k—-2=3k+3and 12k+3 =14k -7 >k=5and2k=10= k=5 and 2k =10 =k=5andk=5
>k=5andk=5

Therefore, the given system of equations will have infinitely many solutions, if kK=5k = 5 .

(19) 2x+3y=k2x + 3y =k
(k=1)x+(k+2)y=3k(k — 1)x + (k +2)y = 3k
Soln:
The given system may be written as
2x+3y=k2x +3y =k (k=1)x+(k+2)y=3k(k = 1)x+ (k+2)y = 3k
The given system of equation is of the form
aix+bqy=ci=0a;x+bjy —¢; =0 asx+boy—c=0a,x+byy—c, =0
Where, a1=2,b1=3,c1=—ka; =2.b; =3.¢; =k
a=k-1,b=k+2,co=—3ka, =k—1,b, =k+2,¢c, = -3k
For unique solution,we have
3 -k

3@ =biby = cicy - = % = 21T a2 Tk Bk = Ty = o 217 3ke2and 3k = k-3

2 _ 3 3 -k iaai
il and - =0 Extra close brace or missing open brace
2k+4=3k-3and9=k+2
= =>k=7andk=7=>k=7and k=7

Therefore, the given system of equations will have infinitely many solutions, if K=7k = 7 .

Find the value of k for which the following system of equation has no solution : (20-25)

(20) kx=-5y=2kx — 5y =2



6Xx+2y=76x +2y =7
Soln:

The given system may be written as

kx=5y=2kx — 5y =2 6x+2y=76x+2y =7

The given system of equation is of the form

axtbqy=c4=0a;x +bjy —¢; =0 axx+byy—cy=0a)x+by—c, =0
Where, a1=k,b1=-5,c4=-2a; =k,b; =—-5,¢; =2
a,=6,b,=2,co=—-7a, =6,b, =2,¢c, =7

For no solution,we have

a1a2=b1b2¢c1cz:—; = Ez—l + z—; k6=—52¢27% = % + % =2k=-30= 2k =30 =k=-15=k=-15

Therefore, the given system of equations will have no solutions, if k==15k ==15 .

(21) x+2y=0x + 2y =0

2x+ky=52x +ky =5
Soln:
The given system may be written as
x2y=0x2y = 0 2x+ky=52x + ky =5
The given system of equation is of the form
aix+bqy—c1=0a;x + by —¢; = 0 axx+boy—c2=0a,x + by —c, =0
Where, a1=1,b1=2,c4=0a, = 1,b; =2,¢;.<.0
ar>=2,bo=k,co=-5a, =2,b, =k, ¢co =5
For no solution,we have

a1a2=b1b2¢c1cz:—; = EZ—‘ + % 12=2k#27 # 2 ok=4=> k=4

7o

1
2
Therefore, the given system of equations will have no solutions, if k=4k = 4 .
(22) Ix—4y+7=03x—4y+7=0

kx+3y-5=0kx +3y—5=0
Soln:
The given system may be written as

3x—4y+7=03x—4y+7=0 kx+3y-5=0kx+3y—5=0



The given system of equation is of the form
aix+bqy—ci=0a;x+ by —c; =0 axx+byy—cr,=0ax+byy—c, =0
Where, a1=3,b4=—4,c1=7a; =3,b; =—4,¢; =7
ar=k,b,=3,co=-5a, =k, bh =3,¢c, =5
For no solution,we have

—4

b _
am=bibpEoic, sk = - # o K=-431 = 5 Sk=-us k=

o]

Therefore, the given system of equations will have no solutions, if K=-94k = —

-l>|\o

(23) 2x—ky+3=02x —ky +3 = 0
3x+2y-1=03x+2y—1=0
Soln:
The given system may be written as
2x-ky+3=02x—ky +3 =0 3x+2y-1=03x+2y—1=0
The given system of equation is of the form
aix+bqy—c1=0a;x + by —¢; =0 axx+boy—c2=0a,x +by—c, =0
Where, a1=2,b1=-k,c1=3a; =2.b; =k, ¢; =3
ax=3,b=2,co=-1a, =3.b, =2, ¢, =1

For no solution,we have

a1az=b1b2¢C1C2:—;=E—;¢z—; 23=‘k2% % =>k=-43$k=%

Therefore, the given system of equations will have no solutions, if K=-43k = _f .

]

(24) 2x+ky=11=02x +ky — 11 =0
5x=7y=5=05x—7y—5=0

Soln:

The given system may be written as

2x+ky=-11=02x +ky — 11 =0 5x=7y=-5=05x—7y—5=0

The given system of equation is of the form

aix+bqy—ci=0a;x +bjy —¢; =0 axx+byy—c,=0a,x+by—c, =0



Where, a1=2,b1=k,c1=—11a1 =2.b; =k, ¢c; =11
az=5,b2=—7,02=—532 = 5, bz = —7, C = -5
For no solution,we have

C1 -14

b —
a1a2=b1bz¢c1c2% = El 7 o 25=—k—7% = % >k=-145=> k= —

Therefore, the given system of equations will have no solutions, if K=-145k = % .

(25) kx+3y=3kx + 3y =3
12x+ky=612x + ky = 6
Soln:

The given system may be written as

kx+3y=3kx +3y =3 12x+ky=612x +ky =6

The given system of equation is of the form

aix+bqy—-ci=0a;x+ by —¢; =0 axx+boy—c,=0a,x +by—c, = 0
Where, a1=k,b1=3,c1=—3a; =k,b; =3,¢; =3
a,=12,by=k,co=—6a, =12.b, =k, ¢, =6

For no solution,we have

a by Ci
a1a2—b1b2¢c1cz— - — —
a b, # ()

k12=23k# 36 T tT (i)

=k?=36= k2 =36 =k=+60or-6= k =+60r —6
From (i)
k12;'5361k—2 + % =>k#6=>k £ 6

Therefore, the given system of equations will have no solutions, if K=—6k = —6 .

(26) For what value of a, the following system of equation will be inconsistent?
4x+6y-11=04x+ 6y — 11 =0

2x+ay-7=02x +ay—7=0

Soln:

The given system may be written as



4x+6y-11=04x+6y — 11 =0 2x+ay-7=02x+ay—7=0
The given system of equation is of the form
aix+bqy—=ci=0a;x +bjy —¢; =0 axx+byy—c,=0a,x+by—c, =0
Where, a1=4,b4=6,c4=—11a; =4,b; = 6,¢; = —11
ar,=2,b,=a,co=—-7a, =2,b, =a,¢c, =7
For unique solution,we have

- a _ b

_ b Ci — ar _ —n 4 _
a1az—b1b2¢c1cza— E ?é a a1a2—b1b25 — 42—637

S>5a=3=a=3
2 by a

Therefore, the given system of equations will be inconsistent, if a=3a =3 .

(27) For what value of a, the following system of equation have no solution?
ax+3y=a-3ax +3y=a—3
12x+ay=al2x +ay = a
Soln:
The given system may be written as
ax+3y=a-3ax+3y=a—3 12x+ay=al2x+ay =a
The given system of equation is of the form
aixtb1y—c1=0a;x +bjy —¢; =0 axx+byy—co=0ax tbhy—c, =0
Where, @1=a,b1=3,c1=—(@=3)a; = a,b; =3,¢; = +(a—3)
a,=12,by=a,co=—aa, = 12,b, =a,c, =—a
For unique solution,we have
—a

a1az=b1b2¢c1c2:—; = E—; * z—; a12=3a9’5-(a—3)-ala—2 = % * sa#frac—(a—3)-a

3 #frac—(a—3)-a =a-3#3=a-3#3 =a*6>a#6

And,

al2=3a {5 = % =a°=36= a’ =36 =a=+60or-6=>a=+6or —6
- a#ba £ 6

>a=—6=>a=—-6

Therefore, the given system of equations will have no solution, if a=—6a = —6 .

(28) Find the value of a,for which the following system of equation have



(i) Unique solution
(ii) No solution
kx+2y=5kx +2y =5
3x+y=13x+y=1
Soln:

The given system may be written as

kx+2y=5=0kx +2y —5=0 3x+y=-1=03x+y—-1=0

The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+byy—c,=0a,x+by—c, =0
Where, a1=k,b1=2,c1==5a; =k,b; =2,¢; =5

a2=3,b2=1 ,C2=—1az = 3,bz =1,¢c0 =1

(i) For unique solution, we have
aj by k 2
a1az¢b1b25¢5 k3¢21§¢—1 k¢6k7£6

Therefore, the given system of equations will have uniquée solution, if KZGK # 6 .

(i) For no solution, we have
= a _ b ! = Looqk =2 4 Ty =, K =2 = =
a1a2—b1b2¢c1czg E;é 5 ks 21#-5-1 3T T F e E21 3 = 1 >k=6= k=6

Therefore, the given system of equations will have no solution, if a=6a =6 .

(29) For what value of c, the following system of equation have infinitely many solution (where c#0
cz0)?

6x+3y=c-36x +3y =c—3
12x+cy=cl2x+cy =c
Soln:

The given system may be written as
6x+3y—(c=3)=06x+3y—(c—3)=0 12x+cy-c=012x+cy—c=0
The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+boy—c2=0a,x+by—c, =0



Where, a1=6,b1=3,c1 =—(c—3)a1 =6,byj=3,¢; = —(C - 3)
a,=12,bo,=c,co=—ca, = 12,b, =c¢,¢c; =—¢

For infinitely many solution,we have

b (3
a1a2=b1b2=c1czz—; == 2—; 612=3c=-(c-3)-c 3 = 2 = ) 13=3candse=-(c-3)-c
% = % and % = _(C_;J) =c=6andc-3=3=>c=6andc—3=3 =c=6andc=6=>c=6andc=6

Therefore, the given system of equations will have infinitely many solution, if C=6¢ = 6.

(30) Find the value of k,for which the following system of equation have
(i) Unique solution

(ii) No solution

(iii) Infinitely many solution

2x+ky=12x +ky =1

3x=5y=73x—5y =7

Soln:

The given system may be written as

2x+ky=12x +ky =1 3x-5y=73x—5y =7

The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+byy—c,=0a;x+by—c, =0
Where, a1=2,b4=k,c1=—1a; =2.b; =k, ¢; =—1

a>=3,bo>=—5,co=—7a, =3,by = —5,¢, =7

(i) For unique solution, we have
a b 2 -k -10
a1a2¢b1b2$ + El 23#-k-5% # =5 k#F-103k # —

Therefore, the given system of equations will have unique solution, if KZ-103k # % .

(ii) For no solution, we have
= a _ b il =k- 172 =k L osa=pe -
a1a2—b1bz¢c1c25 & 7o 28Tk-5N€Q-1-73 s neq—- 23=k-5andk-5neq17

2 _

k k 1 — _-l0 -5 _ _ -0
= = = and —r-neq> =k=-103andkneq-57= k = —— and kneq—- =k=-103=k =

3
-10

Therefore, the given system of equations will have no solution, if k=-103k = —



(i) For the given system to have infinitely many solution,we have

L
=

o

a1ag=b1b2=c1c2—2 = — = —2 23=k-5=-1-7 %

So there is no value of k for which the given system of equation has infinitely many solution.

(31) For what value of k, the following system of equation will represent the coincident lines?
X+2y+7=0x+2y +7=0

2x+ky+14=02x +ky + 14 =0

Soln:

The given system may be written as

x+2y+7=0x+2y+7=0 2x+ky+14=02x+ky +14=0

The given system of equation is of the form

aix+bqy—ci=0a;x+ by —c; =0 axx+byy—cy=0ax+byy~¢c, =0
Where, a1=1,b4=2,c4=7a; =1,b; =2.¢; =7

ar>=2,bo=k,co=14a, =2, =k, ¢, = 14

The given system of equation will represent the coincident lines if they have infinitely many solution.

a2 =biby = o, o = o = o 12TKET14g = 2 = Gile=k=125 = 2 = 5 Sk=4=> k=4

Therefore, the given system of equations will have infinitely many solution, if kK=4k = 4 .

(32) (30) Find the value of k,for which the following system of equation have unique solution.
ax+by=cax +by =c

IX+my=nix + my =n

Soln:

The given system may be written as

ax+by-c=0ax+by —c=0 Ix+my-n=0lx+my—n=0

The given system of equation is of the form

aix+bqy—ci=0a;x +bjy —¢; =0 axx+byy—c,=0ax+by—c, =0

Where, a1=a,b1=b,c1=—ca; =a,b; =b,¢; =—¢



ar=l.bo=m,co=—na, =1,b, =m,c; =—n
For unique solution, we have

a1a2¢b1b22—; + % Sal#Fbm= & # % =am#bl= am # bl

Therefore, the given system of equations will have unique solution, if am#blam # bl .

(33) Find the value of a and b such that the following system of linear equation have infinitely many
solution:

(2a—-1)x+3y-5=02a—1)x+3y—5=0

3x+(b-1)y-2=03x+(b—1)y—2=0

Soln:

The given system of equation may be written as,
(2a=1)x+3y=-5=02a—1)x+3y—-5=0 3x+(b—1)y-2=03x+(b-1)y—-2=0
The given system of equation is of the form

aix+bqy—c1=0a;x + by —¢; =0 axx+byy—c,=0a,x+by—c, =0

Where, a1=(2a-1),b1=3,c1=-5a;, = (2a—1),b; =3,¢; =5
ax=3,b=b-1,c,=-2a, =3,b,=b—1,¢c;, =2

The given system of equation will have infinitely many solution, if

= = ___C_l - - _=__(2a;l):i:_5
aido Tbiby T iy oF = (L ST (28-1)3536-1= -5-2 " e

(2a-) _ 5 3 5 -1)= =5(pb-
—— =3 and = = 5 =2(2a-1)=15and635(b-1)

=>2Q2a—-1)=15and 6 =5(b—1) . >4a—-2=15and6=5b-5
=4a—-2=15and 6 =5b—-5 =4a=17andb5b=11=4a=17and 5Sb=11 =a=174andb=115

_ 17 _ 11
=>a=- and b S

(2a-1)3=52and 3b-1=52

(34) Find the value of a and b such that the following system of linear equation have infinitely many
solution:

2x-3y=72x —3y =7
(at+b)x—(a+b-3)y=4a+b(a+b)x—(a+b—-3)y=4a+b
Soln:

The given system of equation may be written as,
2x=3y=-7=02x -3y —-7=0 (atb)x—(a+b-3)y-(4a+b)=0(a+b)x—(a+b—-3)y—(4a+b)=0

The given system of equation is of the form



aix+bqy—ci=0a;x+ by —c; =0 axx+byy—c,=0ax+byy—c, =0
Where, a1=2,b1=_3,C1 =—7a; =2,by =-3,¢; =7
a=(a+b),b,=—(a+b—-3),co=—(4a+b)a, = (a+b),b, =—(a+b—3),c, =—(4a+b)

The given system of equation will have infinitely many solution, if

3132=b1b2=C1C2:_; = % = z—; 2(a+b) = -3-(a+b-3) =-7—-(4a+b)

2 _ -3 _ 7 — _
@b Sa3) —@a) 2(a+b) = 3(a+b-3) aNd 3(a+b-3) = 7(4a+b)

2 _ 3 3 _ 7 —2\= — _
T~ s M G~ Gan —2(a+b-3)=3(a+b)and3(4a+b)=7(a+b-3)

= 2(a+b—3)=3(a+b)and 3(4a+b)=7(a+b—3) =2a+2b-6=3a+3band12a+3b=7a+7b-21
=2a+2b—6=3a+3band 12a+3b=7a+7b—21 =a+b=—6and5a-4b=-21
=>a+b=-6 and 5a—4b =-21

a+b=-6

>a=—6-b=>a=-6-b

Substituting the value of a in 5a—4b=-215a—4b =—-21 we have

5(-b-6)-4b=-21

=>=-5b—-30-4b=-21= —5b—30—-4b=-21 =9b=-9=29b=-9 =b==1=>b=-1
As a=-6-b

=>a=—6+1=-5=a=-6+1=-5

Hence the given system of equation will have infinitely many solution if

a=-5 and b=-1.

(35) Find the value of p and q such that the following system of linear equation have infinitely many
solution:

2x-3y=92x —3y =9
(p+a)x+(2p—q)y=3(p+q+1)(p+ )x + 2p—q)y =3(p+q+ 1)
Soln:

The given system of equation may be written as,

2x=3y=9=02x -3y =9 =0 (p+q)x*+(2p=q)y=3(p+q+1)=0(p+ )x +(2p—q)y ~3(p+q+1) =0
The given system of equation is of the form

aix+bqy—c1=0a;x +bjy —¢; =0 axx+byy—c,=0a,x+by—c, =0

Where, a1=2,b1=3,c1=—9a; =2,b; =3,¢; =9

ax=(p+q),b2=(2p—q),c2==3(p+q+1)a, = (p+q), b, =(2p—q),c; =3(p +q+1)



The given system of equation will have infinitely many solution, if

a b c
A =bib T eie o = - = o 2(p+a) =3(20-0) = -9-3(prq+1)
2 3 — -9 = =
= = 2(p+q) = 3(2p-q) aNd 3(2p-q) = 3(p+q+1
T TG T Sore 29 =3@p-a)and 32p-a) =3(pra+1)

2 _ 3 3 _ 3 = o
(p+q) 2p—q) and 2p—q) (ptq+1) 2(2p q) 3(p+Q)and(p+q+1) 2p q

2Cp—q)=3(p+tqand (ptq+1)=2p—q =4p—-2q=3p+3gand-p+2q=-1
=>4p—2q=3p+t3qand —p+2q=—-1 =p=5gandp—-29=1=p=5qandp—2q=1

Substituting the value of p in p-29=1, we have
39=1
>0=13=q =1

Substituting the value of p in p=5qgp = 5q we have

p=s3p— £

Hence the given system of equation will have infinitely many solution if
p=53p = 2 and q=13q = 1.

(36) Find the values of a and b for which the following system of equation has infinitely many solution:
(i) (2a=1)x+3y=5(2a—1)x +3y =5

3x+(b—-2)y=33x+(b—2)y =3

Soln:

The given system of equation may be written as,

(2a=1)x+3y=-5=0(2a—1)x +3y —5=0 3x+(b-2)y-3=03x+(b—-2)y -3 =0

The given system of equation is of the form

axtbqy—c1=0a;x +bjy —c¢; =0 axx+byy—cy=0a)x+by—c, =0

Where, a1=2a-1,b1=3,c1==5a; =2a—1,b; =3,¢; =5

ax=3,by=b=2,c,==3(p+q+1)a, =3, b, =b—2,c, =3(p+tq+1)

The given system of equation will have infinitely many solution, if

b L
3182 =b1by = 0102 o+ = == & 2a-13=-3p-2=-5-3 2] = = — 2a-13=53aNd-3b-2=53

2L =2and = =3 2a-1=5and-9=5(b-2)2a—1=5and ~9=5(b—2) =a=3and-9=5b-10

3 3 3
>a=3and —9=5b—-10 =a=3andb=15=>a=3 andb=%

Hence the given system of equation will have infinitely many solution if

a=3a=3 and b=15b =

wn|—



(ii) 2x—(2a+5)y=52x —(2a+S5)y =5
(2b+1)x-9y=15(2b+ 1)x — 9y = 15
Soln:

The given system of equation may be written as,
2x—(2a+5)y=52x—(2a+35)y =5 (2b+1)x-9y=15(2b+ 1)x—9y =15
The given system of equation is of the form

axtbqy=c4=0a;x +bjy —¢; =0 axx+byy—c=0ax+by—c, =0
Where, @1=2,b1=—(2a+5),c1=—5a; = 2,b; = —(2a+5),¢c; =5
ax=(2b+1),b=-9,c2=-15a, = (2b+1),b, = —9,¢c, =15

The given system of equation will have infinitely many solution, if

— — a _ b _ o« — — 2 _ —(2at5) " =5 — —
a8y =biba = eic, 5 = - = of 22b+1 = ~(2a+5)-9 = -5-15 3 - — 22p+1=13and (2a+5)9=13
2a+5
2b2+1 = 1 and ( - ) = 1 =6=2b+1and2a+5=3=> 6=2b+1 and 2a-+ 5 =3 ' =>b=s52anda=-1

Hence the given system of equation will have infinitely many solution if

a=—1a=—-1 and b=52b= %

(iii) (@=1)x+3y=2(a— 1)x + 3y = 2
6x+(1-2b)y=66x + (1 —2b)y =6
Soln:

The given system of equation may be written as,
(@a-1)x+3y=2(a—1)x+3y =2 6x+(1-2b)y=66x + (1 —2b)y =6
The given system of equation is of the form

aixtb1y—=c1=0a;x +bjy —c¢; =0 axx+boy—co=0a)x+by—c, =0
Where, a1=a—-1,b4=3,c1=—2a, =a—1,b; =3,¢; =2
a;=6,b,=1-2b,c,=-6a, = 6,b, =1 —2b,c, =—6

The given system of equation will have infinitely many solution, if

b —
a1a2=b1b2=c102:—; = El = E—; a-16=31-2b=26% = % = % a-16=13and31-2b=13
L =1land =~ =1 =a-1=2and1-2b=9=>a-1=2and 1 -2b=9 =a=3andb=—4

>a=3andb=-—4



Hence the given system of equation will have infinitely many solution if

a=3a=3 and b=—4b=—4 .

(iv) 3x+4y=123x + 4y = 12

(a+b)x+2(a-b)y=5a-1(a+b)x +2(a—b)y =5a—1

Soln:

The given system of equation may be written as,

3x+4y-12=03x +4y —12=0 (at+b)x+2(a=-b)y—(5a—=1)=0(a+b)x+2(a—b)y—(5a—1)=0
The given system of equation is of the form

aix+bqy—ci=0a;x+ by —c; =0 axx+byy—c,=0ax+byy—c, =0

Where, a1=3,b1=4,c1=—12a; =3,b; =4,¢; =12

ax=(a+b),b=2(a-b),co=—(5a-1)a, =(a+b),b, =2(a—b),c, =(5a—1)

The given system of equation will have infinitely many solution, if

b ~
a1az=b1b2=c1czz—; =5 = E—; 3a+b = 42(a-b) = 125a-1 —— = Z(aib) = == 3a+b=2a+band2a+b=125a-1

3= 2 gpd 2 =12 53(a-b)=2a+2band2(5a-1)=12(a=b)

atb atb atb Sa—1
= 3(a—b)=2a+2band 2(5a—1)=12(a—b) =a=5band=2a=-12b+2
=>a=5band —2a=-12b+2

Substituting a=5b in -2a=-12b+2 , we have

-2(5b)=-12b+2

==10b==-12b+2= —10b==12b+2 =b=13Db=1

Thus a=5

Hence the given system of equation will have infinitely many solution if

a=5a=5 andb=1b=1.

(v) 2x+3y=72x +3y =7
(a=1)x+(a+1)y=3a-1(a—1)x+(a+1)y=3a—1
Soln:

The given system of equation may be written as,
2x+3y=7=02x+3y—7=0 (a=1)x+(a+1)y=(3a-1)=0(a—1)x+(a+1)y—(3a—1)=0

The given system of equation is of the form



aix+bqy—ci=0a;x+ by —c; =0 axx+byy—c,=0ax+byy—c, =0
Where, a1=2,b1=3,c1==7a; =2,b; =3,¢; =7
ax=(a—1),bx=(a+1),co=-(3a-1)ay = (a— 1),y =(a+ 1), =—(3a—1)

The given system of equation will have infinitely many solution, if

b 2 _
a1az=b1b2=c1c2:—; = El = z—; 2a-b=3a+1)=-73a-1 a—zb - a+31) - 3a—71 2a-b=3a+1)and 3a+1) =-73a-1
2 _ 3 5 T (Al =
=5 D and praylil e =2(a+1)=3(a-1)and3(3a—-1)=7(a+1)

=2@a+1)=3(a—1)and 3(3a—1)=7(a+1) =2a—-3a=-3-2and9a-3=7a+7
=>2a—-3a=-3—-2and9a—-3=7a+7 a=banda=5=> a=5anda=>5

Hence the given system of equation will have infinitely many solution if

a=5a=5 andb=1b=1.

(vi) 2x+3y=72x + 3y =7
(a—-1)x+(a+2)y=3a(a—1)x+(a+2)y =3a
Soln:

The given system of equation may be written as,

2x+3y=-7=02x+3y—7=0 (a-1)x+(a+2)y-3a=0(a—1)x+(a+t2)y—3a=0
The given system of equation is of the form

aix+bqy—c1=0a;x +bjy—¢; =0 axx+boy—c2=0a,x+bhy—c, =0

Where, a1=2,b1=3,c4==7a; = 2.b; =3.¢, =7
ax=(a—1),by=(a+2),cp=-3aa, =(a—1),b =(a+2),c, =3a

The given system of equation will have infinitely many solution, if

a1a2=b1b2=c1c2§ = E s 2a-b=3a+2)=-7-3a a_zb - a+32) - __37a 2a—b=3a+2)and 3a+2)=73a
2 _ 3 3 -1 - - =
2= -2 and - = L =2(a+2)=3(a-1)and3(3a)=7(a+2)

= 2(a+2)=3(a—1)and 3(3a)=7(a+2) =2a+4=3a-3and9a=7a+14
=>2a+4=3a—3and9a=7a+ 14 Sa=7anda=7=>a=7anda=7

Hence the given system of equation will have infinitely many solution if

a=7a=7 and b=1b=1.





