R Sharma Soletions for Class 17 Math: Chapier §
Determinapty

EXERCISEG 4

Solve the following system of linear equations by Cramer’s rule:
Lx=2y=4
3x+5y=-7

Solution:

Givenx—2y=4

-3+ 5y=-7

Let there be a system of n simultangous lingar equations and with n unknown given by
A%y b aggX; t ot Ak = b,

Ba¥y + 3Ny + o Agn¥y = by

S0 by comparing with the theoram, let's find D, Dy and Dy
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Solving determinant, expanding along 1% row
=D=51)-{-3) (-2

=D=5-6

=D==-1

Again, .

Uy = |—:.l 5 |

Solving determinant, expanding along 1% row
=Dy=5(4)-(-7){-2)

=Dy=20-14

=Di=6
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Tu=2y=-7
Let there be 3 system of n simultanaous ingar equations and with n unknown given by
':'I‘I.Ii + J-L!I;: + aF IIF:I - h;

Az %y F ApaXs 4 o b A%y = by

AgyXy + ApaXz + o+ ¥y = by
Agg Ayr - Ay

Az Azy = e
i i i

8 A - A

LetD =

Let [y be the determinant obtained from D after replacing the j° column by

-y=1

Tu=2ya=T7

50 by comparing with the theorem, let's find D, D, and Dz
2 -1

gl Ry |7 _gl

Sabving determinant, expanding along 1% row

=Dy 1-2)-[-T} (-1}

=sDhhs=-2-7

=D==9

And
2.1
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Solving determinant, expanding along 1= row
=D:=2(-7}-(7)(1)

=Dy=—14-7

=D=—21

Thius by Cramer's Rule, we have

o
=t

class24

n Itaneous linear equations and with n unknown given by
linky = h‘l

dyy dAgz . gy
21 dzz we dpm

letD = L ] H
al gy - Ay

Let Dy be the determinant obtained from D after replacing the [* column by
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n
K= 3N = T %lew:hd that D=0

MNow, here we have

2x-y=17

3x+5y=6

50 by comparing with the theorem, let's find D, D2 and Dy

=0h=12-51
= D:=—358
Thus by Cramer’s Rule, we have
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3. Ix+y=19

n-y=13

Solution:

Let there be a system of n eimultaneous linear equations and with i unknown given by
Ay + At + o4 a0 - hl

A3, X + 833%5 + . + AgaXK, = by

dpy Xy + 3npKy + o + dpg¥y = by

A1 Az - Ay,
dzz  we dpy

.l
Let [y be the determinant ehtained from D after replacing the | column by

class24

- ST E

D m D Providedthat D=0

Mowe, here we have

Ax+y=19

Ju—-y=23

50 by comparing with the theoram, let's find D, D, and Dy
a 1

0= |3 —1|

Solving determinant, expanding along 1= row

=D=3-1)-(3[1)
=Db=-3-3
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=I:I=-l5

B |zs -1

Salving determinant, expanding along 1% row
=Dy = 19(-1}-(23)(1)

=Dy==19-23

=Dy=—42

”nl'ls 23

Solving determinant, expanding along 1% row
=Dy = 3(23)- (19} (3)
=Dy=09=57
=>D=12
Thus by Cramer's Rule, we have
o

S.2-y=-2
Ix+dy=3

Solution:
Given 2x—y=-2 and
I+ dy=13

class24

Let there be a system of n simultaneous linear equations and with n unknown given by

¥y ks f oot Ak - by
Appky * Ay * ot AX, = by
iid

ApyXy * AgaXy 4 o ApnXy = by
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Ay g - A
LetD = dz1 d33 ~ d1a

pp Ay - Ay
Let Dy be the determinant obtained from D after replacing the [ column by
by
b,
by
Then,

B
X = B % = X = B ed that D=0

= D=4} -(3){-1)

DB+
=D=11
Again, :
_|-2 -1
= D0 = | 3 "I
Solving determinant, expanding along 1% row
= [y =— {4} — (3} |- 1)

=[h==8+3
='D]=—5
2 =2

"Di'la 3
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Solving determinant, expanding along 1= row
=D:=3(2]-(-2)(3)

=D=6+b

=>D=12

Thus by Crarer's Rule, we have

L=
-

A%y + ¥y + o F AgX, = by

Let [ be the determinant obtained rom D after replacing the | column by

dp A = gy
Lep = [ 72 < e
nt Amy = dun
by
b

b,
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Than,

o, Dy - D
%179 % T % T D provided that D« 0
,'hli“'l-.
D+ay=1 g=0
5o by comiparing with the theorem, let's find D, Dy and [;
5 b=l 3

Solving determinant, expanding along 1% row
= D= 3(a)-(2) (a)

=D=3-2a

=D=a

Again, |‘

=I-D;=

=D=-2
Thus by Cramer’s RBule, we have
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Solution:
Let there be 3 system of n simultaneous inear equations and with nounknown given by
Al taggkt otagx="0

A31%; + A%y + o+ Ay X, = by
A X + 3gaXz + oo+ gy = by,

Ay A3y = Ay,
Lt D = dzy dp3 = dge

SN R
Let 1) be the determinant obtained from D after replacing the [ column by

class24

= 2
D Provided that [ = 0

Now, here we

2+ Iy=10

K+by=4

50 by comparing with the theorem, let's find D, Dy and Dy
2 3

= D= |l 6

Solving determinant, expanding along 1= row

=D=2(6]-(3}(1}

=D=12-3

=D=59

Again,
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0 |1*n :
Solving determinant, expanding along 1% row
=Dy=10(6)-(3) (4)
=D=60-12
=D=ai

2 10
Dy - |1, 4!

Solving determinant, expanding along 1% row
=Dy =12(4) =(10) (1}

=D;=8-10

=SDim=32

Thus by Cramer's Bule, we have
x=2
= o

a0
X=—

class24

B.ox+Ty=-2
du+by=-3

Salution:

Let there be a systern of n simultaneous linear equations and with n unknown given by
Aga¥y + ANy + o agX, = by

Agy¥y A%y + o+ agx, = by

A Xy + AgaXz + o+ Al = by
Ay A3 o~ A4y
dzy A3z = dpg

LetD =

Aar Fpr = Aps
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Leet 0 be the determinant obtained from D after replacing the ™ column by

by

s

b,

Then,

= - =
®o = p %2 = p % T p privided that O # 0
MNow, here we have
S+ My=—2
du+by=—3
5o by comparing with the theorem, let's find D, D: and Dy
5 7

= L El

Soiving determinant, expanding along 1% row

class24

=Dy=9 -

- 0.= [ 2
Solving determinant, expanding along 1% row
=D2=-3(5)-[-2) {4)
=Da=-15+8
=Dym=7
Thus by Cramer’'s Rule, we have
X =
= (1]
"
=1
E
Y S
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=

| olP

-F=

=l
e

9, 9x + 5y = 10
-8

Solution:
Let there be a system of n simultaneous linear equations and with n unknown given by
Aj3%; + 3% + . F A% = by

Apy X+ AgaX: + 4 Ay, = by

inant obtained from D after replacing the [ column by

=Pk = P = ni'ﬁmmmam-n
Now, here we have

9% + Sy =10

Iy-2u=8

%0 by comparing with the theorem, let's find D, D; and [y
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--lvl'.’l-l_z 3

Solving determinant, expanding along 1% row
=D=3(9)-(5)(-2)

=D=27+10

=D=37

Again,

- D= |ll:l 5

thﬂgﬂemmhm expanding along 1% row
= Dy = 10(3) - (B) {3)

=Dy=30-40

=Dy=-10

'Lz 8

10.x+2y=1
In+y=4

Saolution:

Let thare be & system of n simultaneous lingar equations and with n unknown given by
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Aa¥y + 3% + o+ A% = by
Az Xy * AgaXy * ot AXy = by
E

gy %y ¥ Bpady ok Xy = by

dyy By = dyp

i | i

Letd =

Ay Ayy = Apy
Let Dy be the determinant obtained from D after replacing the |* column by
hl

. mcz4 %Wﬂﬂthng! G SS 2 4

KE 2y
Jxty=4
5o by comparing with theorem, now we have to find D, D; and Dy

= 0= i

Solving determinant, expanding along 1% row
=D=1[1)-{3) (2]

=D=1-§

=D==5

Again, -

w 0, = L} 1|

Solving determinant, expanding along 1% row
=D =1{1)-(2)(4)
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=Dh=1-8

=|;.1.,_;1 .

" hy= |3 4

Solving determinant, expanding along 1% row
= Da= 1{4] - (1} (3)

=Dy=4-3

=D=1

Thus by Cramer’s Bule, we have

X =

Let there be a system of n simultaneous linear equations and with n unknown given by
¥y * AN + oAy, - by
Ak + AN, v+ ayX, = by

Ap¥y ¥ A% b oAy, = by
Ay Ay - By,
LetD = t" m -
n1 Any - dpm
Let [y be the determinant obtained from D after replacing the [™ column by
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by
b
b,
Then,

o o o
By =g X2 = F e ®n = 5 o vided that D 0
Now, here we have
M+y+2=1
i—dy+Ap=—1
d+y—3r=—11
S0 by comparing with the theorem, let's find D, Dy, Dz and Da

== EII (-3 -GN - 10— AN -3)—- (- 11)(3)] + 1 —1)—(—4—11)]
=Dy =2[12-3]-1[3+33] + 1|- 1 44]

= Dy=2[9] - 36-45

=D, = 18- 36-45

=Dy==-63
Again
2 2 1
= L= -1 3
4 -11 -3

Solving determinant, expanding along 1% row
=Dy=3[3+33]=2[-6=-12]+ 1[-22+ 4]

= D;=3[36] - 2(- 18)-18

=D:=126
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D; =12 4 -1
=y 4§ 1 -11
Salving determinant, expanding along 1% row

= Da=3[44 + 1] - 1[-22 + 4] + 2[2 + 18]
= Dy = 3[45] - 1(- 18) + 2{18)
=Dy= 135+ 18+ 36
=Dy=189
Thus by Cramer’'s Bule, we have
o

A=dy—-2=11

hi=-Sy+12=35

Bx+dy+Im]

Let thare be a system of n simultaneous lingar equations and with n unknown given by
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ﬂ_._i:i 4+ :I.tt:- x PP o ﬂ“:‘ = h-l-
Az1X + B33%; + .+ Azl = by
iii

Agr Xy F g%y b oo b dgnXy = by

21 gy - gy
LetD = | © I
ni Amy = gy

Let Oy be the determinant obtained from D after replacing the | column by

5o by comparing with theorem, now we have to find D, Dy and Dy

1 -4 -1
“D=|2 -5 2
-3 2 1

Selving determinant, expanding along 1= row

= D= 1[{5} (1)~ (2) (2]] + 4[{2) (1) + 6] - 1[4 + 5{~3)]
=D=1-5-4]+ 48] -[-11]

=D=-9+32+11

=D=34
Again,
11 =4 =1
= D,=[319 -5 2
) 1

Sokving determinant, expanding along 1% row



R Sharms Soletions for Class 17 Math: Chapier §
Determinanty

= Dy = 110[= 5) (1) = (2] (2] + #{(39) (1) = (2] (1}] = 1[2 (39) = (= 5} (1}]
=Dy=11=5=4] + 4[39=2]=1[78 + 5]
=Dy =11]-9] + 4{37)—83
=D,=—959-148-45
=y=—34
Again
1 11 =1

= Dy = ‘z P 2
-3 1 1

Solving determinant, expanding along 1% row

=Dy=1[39-2]=11[2 +&] = 1[2 + 117]

=Dy = 1[37] - 11(8) - 119

= Dy==170

o
=, e T:I =(272/34)=8

13. 6 +y=32=5
X+ Jy=2r=5
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M+y+dz=8

Solution:

Given

Ew+y—3z=5

K+ dy—27=5

Diry+4zui

Let there be a system of n simultaneous lingar eguations and with n unknown given by
Xy + A%y + o+ Ak = by

AnXy ¥ BppXy + o+ A%, = by

AgyXy * A%y F ot BpnXy = by

. — Du

=% =5 T = T provided that Dw 0

Now, here we have

Ex+y-3z=5

X+ 3y—22=5

D+y+4z=8

5o by comparing with theorem, now we have 1o find D, Dy and Dx
6 1 -3

= D=1 3 HE‘

2 1 4

Solving determinant, expanding along 1% Row
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= D= 6[{4) (3) = (1) (= 2)] = 1[(4) (1) + 4] - 3[1 - 3(2]]

= D=6{12+2] - [8]-3[-5]

=D=84-8+15

=D=51

Again, Solve Dy formed by replading 1% column by B matrices
Here

N

kX5
B 1 4

Selving determinant, expanding along 1% Row
= Dy =5{(4) {3) - (= 2) (1)] = 1[{3) (%} = (- 2) ()] - 3[{>} - (3} (8)]

—2

1 5§
2 8
Selving determinant

=Dz = 6[20 + 16] - 5[4 ~ 2A-2)] + (- 3)[B~10]

= Dz=6[36] - 5(8) + (-3} - )

=Dy =182

And, Sobve Dz formed by replacing lumﬂ“hlfﬂ matrices
Here

B
J
B

6 15
Dy=|1 3 &
218

=%
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Selving determinant, expanding along 1= Row
=Dy=86[24 -5] - 1[8-10] + 5[1 - §]

= Da=8{19] - 1(-2) + -5}
=D;=114+23-25

=D:=51

Thius by Cramer’s Rule, we have

14,
y+2
A+Z=4

Sobution:
Givenx+y=5
y+z=3
X+2=4

class24

Lot there be a systern of n simultansous linear equations and with i unknown given by

Hyg¥y * 8505 + b A%, = h].
AgyXy * BgaXy ¥ ot AgyXy = by
fEi
Ay Xy + dgoks + ..+ AX, = b,
dyp A3y - Agg
a =
LetD = 3?1 It -‘r;-

By Mgy v Bpm
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Let Dy be the determinant obtained from D after replacing the /™ column by
by
bs

by
Then

X g Ry = ek %‘Pmmedlhatl]#ﬂ

Now, here we have

X+y=5

y+2=13

i+zmd

So by comparing with theoram, now we hawe to find D, D, and Dy
1 [

1
=D=0 1 1

= n,n‘a 1 1
4 0 1

Solving determinant, expanding along 1% Row

= Do =5{1] = 1[{3} (1) - (4) (1)] + O[O - (4] (1]

=Dy=5-1[3-4]+0{-4]

=Di=5-1-1]+0

=D=5+1+0

=Di=5B

Again, Solve Dz formed by replacing 1% column by B matrices

Here
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L
-1
4
= D=0 3 1
1 4 1
Solving d .
=D;=1[3-4] -5 1] +0{0- 3]
=D=1-1]+5+0
=D,=4
And, Solve Dy formed by replacing 1% column by B matrices
Here

&
B =3

150‘

s seien | (1550 4
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15. 2y-31=0
X+Jy=-4
Jn+dy=3

Solution:

Given

y=-32=0

woe dy = -4

Imedy=3

Let there be a systern of n smultaneous linear equations and with i unknown given by
Apg¥y + 3% + o+ AXy = by

Ay Xy + A%y + . F dpdy = by

Then,

o r] o
3= 3% =G = P idedthat D« 0
MNow, here we have
My—32=0
A+ dy=—4
ke dy=3
Snwm'rwﬂu -E ﬁ?thmmwhmmﬁﬂﬂ,ﬂ;mﬂﬂ;
1 .3 ll|
3 4 0

= 0=
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= D= 0{0] - 2[(0) (1) - 0] - 3[1 (4) - 3 (3)]
=D=0-0-3[4-9]
=>D=0-0+15
=D=15
Again, Solve Dy formed by replacing 1% column by B matrices
Here
[\
B=|-4
3
6 2 -3
“+ 0y =|-4 '3 ﬂl
3 & 0

Solving determinant, expanding along 1= Row
== I:1'[43] 1[[':'}!—4]' 0] -3H4 (- 4)-3(3)]

= D = 0[0] = O{0] (1} = 0] = 3{1 (3) = 3(= 4]
=2D;=0-0+(-3)(3+12)

= Dy==45

And, Sohve Dy formed by replacing 3™ column by B matrices
Here
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i
s[4
3
|III 2 ﬂ‘
D=1 3 -4
= 34 3
Solving determinant, expanding along 1= Row
= Da=0[5—(—4) 4] - 2[(3) (1) - (—4) (3)] + O[1 (4) -3 (3)]
= Dy =0[25] —2(3 + 12} + {4 - 9)
=D=0-30+0
= Dy==30
Thus by Cramer’s Rule, we have

X
=5 I

= 3

¥ =
= 1%

'

-Hy+z=11
Ex—By—z=15
I+ y—-62=7
Let there be a system of n simultaneous linear equations and with n unknown given by
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ByaXy + AsXs + o+ QX = by

Xy + Aty + o+ X, = by

AuaXy + AppXy F ot BanXy = by

fyg Agy we Ay

2y Aza e g
i3

al gy = Ay

Let 1, be the determinant obtained from D after replacing the ™ column by

5o by comparing with theorem, now we have to find D, Dy and Dy

5§ =7 1
= D= |6 -8 =1
3 2 =b
Selving determinant, expanding along 1% Row

= D=5{—8) (- 8)— (1) (2)] — 7[{- &) (&) —3(— 1]] + 1[2(6) — 3{—&]]
=D=5[48+ 2] —-7[—36+ 3] +1]12 + 24]

= V= 250 - 231 + 36

= [=55

Again, Solve Dy formed by replacing 1% column by B matrices

Here

11

L5
7
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i1 =7 1
= D, =15 -8 -1
7 2 —&

Solving determinant, expanding along 1= Row

=Dy= 11[(=8) (=6} = (2) (= 1)] = (=7} [[15) (= &) = (= 1) ()] + 1[(15)2 = (7] (- &)1
=D, =11[48+ 2] + 7[-90+ 7] + 1[30 + 58]

=Dy =11]50]+ 7[-83] + 86

= Dy =550-581 + 86

=D =55

Again, Solve D formed by replacing 2 column by B matrices

Here
11
-J,
rminant, expanding along 1% Row

= m-mi—a—mf-iﬂr 11116} (- 6] - <11 13)) # 11(6)7 = (15]13)]
= Da= 5[~ 90+ 7]~ 11[~36 +3] + 1[42 - 45]

= 0= 583 - 13- 33)-3

=Dy=—415+363-3

= Dlm—,ﬂ

And, S-nlﬂhm&'rtpmrg 3" ealumn by B matrices

Here

11

11
= |15
7

5 =7 11
Dy=|6 =8 15
= 3 2 7

Solving determinant, expanding along 1= Row

= Do =5{(— 8} (7) — (15) (2}] — =7} {063 (7) — (15) (3] + 12[(6)2 — {—8) (3)]

=D =5[-56-30]—(-7) [42 —-45] + 1112 + 24]

= Da = 5[ 86] + 7[- 3] + 11[36]

= Dy=m =430 =21+ 396

= Dy==55

Thus by Cramar’'s Bule, we have
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=1=-1

class24



