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CBSE NCERT Solutions for Class 12 Maths Chapter 04

Back of Chapter Questions

Exercise 4.1

4

1. Evaluate the determinant | 25 1

Solution:
Given determinant is |_25 _41|

Expanding along R, we get

=(2x(-1)-(4x(-5)

=—24+20=18
2 4
Hence, ok _1| =18

2. Evaluate the determinants

cosf? —sinf

misinﬂ cos
s i
(i) X x+1 x—1
x+1 x+1
Solution:

cosf —sind

i) Given determinant is I
) sin®? cos@

cosf —sinf

Now, | .
sinf? cos@

[}

(cos@ % cos@) — (sinf X (—sind))
= cos?@+sin8 =1

cos® —sind i

Hence | . =
sinf cosd

x2—x+1 x-—1

ii) Given determinant is
x+1 x+1
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i x2—x+1 x-—1

x-E1 o 2 |
=(xl—x+1)xX(x+1D)—-(x—1)x(x+1)
st o Xt =gt = x + Lt~ 1)
=x*—x?+2

[t o O, S T |

3 i
=x"—x"+2
x+1 1

Hence,

3. IfA=[i g].thenshuwthat|2.¢l|=4|ﬂ|

Solution:

Given that A = [i %]

S
-2 4

Expanding along R, we get
=2x4—4x8=8—-32=-24 ..

And 4]A] = 4 |i g

Expanding along R, we get
=4{1x2—-2x4)=4(—6)=—-24 i)
From the equation (i) and (i),

we pget |24 = 4|4]

Hence proved.

4, Ifd= [D 1 Zl.then show that |34] = 27]4]

Call: +91- 9686 - 083 - 421
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Solution:

Given that 4 =

0 3
=23A=1|0 3 6
0 0

3

0

Now, |34] = 3 6

0 0 12

Expanding along Ry, we get
=3(36—0)—0(0—-0)+3(0—0) =108 ..[3)

1 0 1
0 1.2
00 4

And 274 = 27

Expanding along R, we get
=Z7{1(4—0)—0(0—0)+1(0—0)} =27(4) = 108 ..(ii)
From the equation (i) and (ii),

we get |34] = 27]4|

Hence proved.

5. Evaluate the determinants:

3 -1 =2
jlo o0 -1
3 =5 0
3 —4 5
fpypr. 1 -2
Z 3 1
0o 1 2
(ij—-1 0 -3
-2 3 0
2 —-F =2
(vjjo0 2 -1
3 -5 0
Solution:
3 -1 -2
(i) Given determinantis [0 0 —1
3 =5 0
3

Practice more on Determinants
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Mow, expanding the determinant along Ry, we get
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3 -1 -2
0o 0 —-1=30-5+1(0+3)—-2(0—-0)=-15+3—-0=-12
3 -5 0
F =1 =g
Hence|l0 0 —1j= —12
3 =5 @
3 —4 5
Given determinantis (1 1 =2
2 3 1

Mow, expanding the determinant along Ry, we get

3 —4 5
1 1. -21=3(1+6)+414+4)4+5(3—-2)=214+204+5=45
2 3 1
3 -4 5§
Hence |1 1 —2|=46
2 1
oL 1 2
(iil} Given determinantis [—-1 0 -3
=3 0

Mow, expanding the determinant along R, we get

0o 1 2
0 -3
3 0

=0(0+9)—-1(0—-6)+2(—3-0)=04+6-06

=1
=2
iy 2
=1 - —3
=243 0
20—1 =&
gy 2 =l
& —5

So, the given determinant =

Given determinant is

Mow, expanding the determinant along Ry, we get

Z =1 =7
g 2 =1
3 -5 0
iz =l =
0 i =k
3 =5 0

Hence, =P

e
6. fA=|2 1 —3|find|Al
5 4 —9

=2(0—-5)+1(0F3)=2(0=6) = —-104+34+12=5
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Solution:
1 1 -2
Giventhat4A =12 1 -3
5 4 -9
1 1 -2
Now, [A|]=|2 1 -3
5 4 —9

Expanding the determinant along R,, we get
= -9+ 12) —1(=18+ 15)—2Z{(B—5) =3 +3 =6 =10

Hence, |A] =0

7. Find values of x, if
ofs 3l=F¢

“HE gzlzxx gl

Solution:

: 2 4] _|12x 4
(i) Given that |5 A i | 6 x|
=2-20=2x*-24
==
= x =+V3

Hence, the values of x are + 3

" 2 3 x 3
(i) Gﬁventhath 5 _l?.x 5
=10—12 =5x — 6x

= —2d=—x

sSp=7

Hence, the value of x is 2

8 if I]J; il = |1E;’3 El.thenx is equal to:

(A) 6 Call: +91- 9686 - 083 - 421
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(B) +6
(C) —6
(D)0

Solution:

(B)

Giuenthatllxa ff|:|1§3 El
= x* —36=36—36

= xZ2 =36

= x =16h

Hence, the option (B) is correct.

Exercise 4. 2

Using the property of determinants and without expanding, prove that:

X @ x+a
1. ly b y+b|=0
Zz ¢ z4+c
Solution:
X o x+a
LHs=|y b y+b
& £ ITH+E

xr+a a x+na
y+b b y+b
Z+c © Zz+rc

[Applying C; — C; + ;]

=0=RHS [+C, =Csl

Hence, LHS = RHS

a—b b—c c—a
b—¢c c—a a—>b
c—a a—bh b—c¢

Call: +91- 9686 - 083 - 421
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Solution:

a—b b—c c—a
b—c c—a a—bh
c—a a—% b—=c

LHS =

=

h—c c—a
c—a a—b
a—b b—c

=]

=

=0 =RHS [+ Incolumn C,; every element is zero. ]

Hence, LH5 = RHS

2 7 65
3. |3 @ =0
5 9 86
Solution:
2 7 6B
LHS=|3 8 75
5 9 86
2 7 63
=13 8 72|[ApplyingCz; = C; — (]
5 9 81
2 77
=9|3 8 8| [Takingcommon 9 from C4]
5 99

=0=RHS [+C; =04

Hence, LHS = RHS

1 bc alb+c)
4, |1 ca blct+a)|=0
1 ab cla+b)

Solution:
1 bc a(b+c)
LHS =11 ca b(c+a)
1 ab cla+b)

[Applying €; — C; + C; + (5]
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1 bc ab+bc+ca
1 ca ab+bc+ca
1 ab ab+bc+ca

1 b 1
1 ea 1
1 ab 1

=0=RHS [C, =Cs]

[Applying C3 = C3 + G5

= {ab 4+ bc + ca) [Taking ab + bc + ca as common from Cy]

Hence, LHS = RHS

b=t gy yhE a p x
5 (ctaErtpaeetEwh—2F g ¥
at+h ptgq x+y c r =z
Solution:
E+c ghr ¥z
[HS = |c+n rp ZEx
atb ptqg xty

Zc 2r 2z
ct+a Tvt+tp TEE

at+h pt+g x+y

[Applying R; = R; + R; — R5]

€ r i
=2|cta r+p z+Xx| [Taking2 ascommon fromR,]
at+b p+qgq x+y
c r z
=2] d 3 - [Applying R; — R; — Ry]
a+b p+g x+y

[Applying Rz = Rz — R3]

z
x
¥y

[Interchanging R, «— R;]

= RHS [Interchanging R, +— R;]

Hence, LHS = RHS

Call: +91- 9686 - 083 - 421
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Solution:

0

a

—b

LHS =

0

ab

0
0
ab

—a 0
b ¢

—C
0

—ab

i
0
ac

a
ac
ac

—he

—b
—bc
0

—b

0

[Applying R; — bR; and Ry — aRs]

[Applying R; = R; + Rs]

ab(—abc + abec) [Expanding along C, ]
= ab(0) = 0 = RHS

Hence, LH5 = RHS

—a? ab ac
7. |ba -b* bc |=4a’b*c’
ca ch  —c?
Solution:
—a* ab ac
LHS =|ba —-b* bc
ca c¢b —c?
-4 a a
=abc|b —b b| [Takinga,b,cascommon from C,,;, C; respectively]
c & =
=3 1 1
=a®*bh*c*|1 -1 1| [Takinga,b,cascommon from Ry, R;, R; respectively]
1 1 =1
0 1 1
=a’b’c?|l0 -1 1| [ApplyingC; = C; + C;]
2 1 =1

= a2b2c2{2(1 + 1)}
= 4a’b%c? = RHS

Hence, LHS = RHS

[Expanding along 4]
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8. Using properties of determinants, show that

1 a a
i1 b b%|=(a—b)(b—c)c—a)
1 ¢ 2
1 1 1
la b c|l=(a—b)(b—c)lc—a)a+b+c)
a* B* o

Solution:
1 a a°
(i) LHS=|1 b »?
= E 2

0 a—b a?Z—-B
0 b—c b2—¢t

[ApplyingR, - R, — R,,R; =+ R; — R}

1 c e
0 1 a+b
=(a—b)b—c)|0 1 b+¢c| [Takingcommona—bfromR;andb — cfromR,]]
1 ¢ c*

=({a—b)(b—c){l(b+c—a—b)} [Expandingalong(C;]
= (a—b)(b—c)(c—a)=RHS

Hence, LHS = RHS

1 1 1
(ii) a b cl=la—->blb—cllc—alla+bh+c)
a® b ¢
T E 1
LHS=|a b ¢
a* B* o3
0 0 1
=|a—h b—i C [Byci—lfl—fz.fz—lfz—fﬂ
a’—p - ¢
0 0 1
=(a—b)b—rc) 1 1 ¢| [Taking commona— b from C;and b — c from C;]
a’l+ab+b? b¥P+bc+c? A

= (a— b)(b— c){1(b* + bc + c?) — (a® + ab + b*)} [Expanding along R, ]
= (a— b)(b — c){c® — a® + bc — ab)}

= (a—b)(b—cH(c—a)(c +a) + blc —a)}
=(la—b)b—c)lc—alc+a+ b}
={a—b)(b—c)(c—a){(a+b+c)=RHS

Call: +91- 9686 - 083 - 421
Hence, LH5 = RHS
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=xyz{x—y)y—2z)|y+z y*+yz+z? 0| [Takingx— yascommon fromR;andy — zfrom R;]

= xyz(x — y)(y — 2M{(x + ¥)(y* + yz + 2%) — (¥ + 2)(x* + xy + ¥?)}

9. Using properties of determinants, show that

2

x x° yz
y y° zx| = (x—y)(y —2)(z— x)(xy + yz + zx)
z z¢ xy
Solution:
x x* yz
LHS=|y y? zx
z z2 xy
x* wiEyE
=|y* y* xyz|[Applying Ry — xR;,R; = yR;, Ry — zR;]
22 2V Xy
> %
=xyz|y? y*® 1| [Takingxyzascommon from Cs]
2% g
X2—y? xi—yd 0
=xyz|y?t—z? y*-2z® 0| [ApplyingR, =Ry — Ry, R; = R, — R3]
z2 #? 1

x+y xZ+xy+yr 0

z*® z3 1

= xyz{x — y)(y — z]{x}r2 + xyz + xz? +}r3 +yzz + }.rz2 - (xzy + x}rz + y3 +x%z +

xyz + y°z)}

= xyz(x — y)y — z){xz* + yz* —x*y — x*z}
= xyz(x — y)y — z){xz? — x?z + yz? — x?y}
= xyz(x — y)(y — 2){xz(z — x) + y(z* — x*)}
= xyz(x — y)y — z)(z — x){xz + y(z + x)}

= (x—y)y—2z)(z—x)(xy +yz + zx) = RHS

Hence, LH5 = RHS

11
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10. using properties of determinants, show that

x+4 2x 2x
)] 2x x+4 2x |=(Gx+4)(4—x)?
2x 2x x+4

yt+k y y
M| ¥ v+k y |=k*@y+k)
y y y+k

Solution:

x+ 4 2x 2x
2x x+4 2x
2x 2x x+4

xr+4 2x 2x
2x x+4 2x
2x 2x x+4

Sx+ 4 2x 2x
Gr+4 x+4 2x

Cx+ 4 2x x+4
T 2x Z2x

1 x+4 2x
1 2x x+4

0 x—4 0
0 4—x x—4
1 2x x+4

=(Gx+4)(x—4){x—4)—(4—2x)0} [Expanding along C,]

(i) = (5x + 4)(4 — x)?

LHS =

[Applying C; — C; + C; + G5

= (5x+4) [Taking 5x + 4 as common from C, |

=(5x+4) [Applying Ry = Ry — Ry, R; = R; — Rs]

= (5x +4)(4 — x)* = RHS

Hence, LHS = RHS

y+k y y
y pkk ¥
y ¥ »+h

(i) =k*(3y+k)

y+k ¥y y
IHs=| ¥ ¥+k ¥
y y y+tk

3y +k ¥y ¥y
Jy+k yt+k ¥
3yt+k ¥ y+k

[Applying C, — €, +C; + (5]

S ¥
=@By+k)|1 vtk ¥y [Taking 3y + k as common from C, ]
1 ¥ y+k
i 0
=@3y+k)0 Kk —k [Applying Ry =+ Ry — R;. Ry = Ry —
1 y» y+k

R
éall: +91- 9686 - 083 - 421
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= (3y + kM (—k)(—k) — (k)0}
= (3y + k)k? = RHS

Hence, LHS = RHS

11. using properties of determinants, show that

a—b—it 2a 2a
(i) 2b b—c—a 2b =(a+b+c)
2c 2c (s Tt
x+y+2z X ¥
(i) 4 y+z+2x ¥ =2(x+y+2z)°
z X Z+x+2y
Solution:
o= Za 2a
(1} LHS = 2h b—c—1 2b
2c 2c c—a—h
atb+c atbh+te atbtc
= 2b b—c—a 2b [Applying Ry = R, + R, + R,]
Zc 2c c—a—=>5
1 1 1
=(a+b+c)|2b b—c—a 2b [Taking a + b + c as commong from B4]
2c 2c c—a—>bh
0 1] 1
=(a+b+c)|la+b+c —a—-b—-=c Zb [ByCy, = € — G5, 65 = C; — G4
0 atbt+c e—a—b
=(a+b+c)M(a+b+c)>—0} [ExpandingalongR,]
=(a+b+c)*=RHS
x+y+2z x ¥
(ii) z y+z+2x ¥ =2x+y+z)
z = z+x+ 2y
x+y+2z x ¥
LHS = z y+z+2x ¥
z x z+x+2y
2{x+y+tz) x ¥
=2(x4+y+z) y+z4+2x y [Applying C; — C; + C; + 4]
2(x+y+2) X z4x+2y
Call: +91- 9686 - 083 - 421
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1 x y
=2(x4+y+2)|1 y+z+2x ¥ [Taking 2(x + y + z) common from C, ]
1 x zt+x+2y
0 —(x+y+2z) 0
=2(x+y+2)|0 x+y+z —(x+y+2z)|[ByRy—= R, —R;,R, =R, —R;]
1 x z+x+2y

=2(x+y+2){(x+y+2z)* -0} [ExpandingalongC,]
=2(x+y+z)*=RHS

Hence, LHS = RHS

12. Using properties of determinants, show that

1 x x°
2 1 x|=@=2)
¥
Solution:
1 x x2
LHS = xz 1 x
x x* 1

1+x+x2 x x2
1+x+x2 1 X
14+x+x% xT 1

[Applying C; — €, + (3 + (4]

1 x x*
=(1+x+x91 1 x| [Takingl+ x+ x*as common from C,]
i 2t %
0 x—1 x*T%
=(1+x+x) |0 1—x x-—1| [ApplyingR, = R, —R;,R; = R, — R5]
1 & 1
Db -1 ==
=(1+x+x*)(1—-x)* |0 1—x —1| [Taking1— x as common from R; and R,]
1

=(1+x+x?)(1—x)*{14+x(1 +x)} [Expandingalong C,]
=(1+x+x)(1—-x)1+x+x)=(1-x*) =RHS

Hence, LH5 = RHS

Call: +91- 9686 - 083 - 421
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13. using properties of determinants, show that

1+ a? —b? 2ab —2b
2ah 1—a?+b? 2a =(1+a*+b%)°
2b —2a 1—a*—-bp*
Solution:
1+a®—p? 2ab —2b
LHS = 2ab 1—a®+b* 2a
2b —2a 1—a®—bh*
Jr+ a? — b 2ab —2ab
=2| 2ab 1—a®+b* 2a° [Applying C; — aCs]
2h —2a a—a> — ab?
Jr+ a?—b? 2ab 0
= 2ab 1—a*+bh* 1+a®+b? [Applying C; — C3 + (5]
2b —2a —a —a’ — ab?
1+H2+b2 1+ﬂ2—b2 2ab 0
s 2ab 1—a?+b2 1| [Takingl+ a?+ b?ascommon from 5]
2b —2a —2
weatepz|t A =B 2ab 0
= 2a’b a—a*+ab®* a| [ApplyingR; — aR;]
2b =ty —a
ivateprfl a® — 98 2ab 0
g 2a°b+2b —a-—a®+ab®* 0| [ApplyingR; — R, + Rl
2b —2a =g
1 +a?—b? 2b 0
=(1+a®+b*)|2a?b+2b —-1-a®+b? 0| [Takingaascommon from C,and C;]
2b — =3

=(1+a®+b*)(—1){(1+a*—b?)(—1—a®+ b*)— 2b(2a*b + 2b)} |[Expanding along C;]

=—(1+a” +b))-1—-a® +b* —a® —a* + a’b® + b* + a’b? — b* — 4a’b* — 4b%}
= (1+a?+ b?)1+a* + 4 + 2a? + 2a?h? + 2p?)
=(1+a*+p)A+a®+b*)* =1 +a®+b*)? =RHS

Hence, LHS = RHS

Call: +91- 9686 - 083 - 421
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14. uUsing properties of determinants, show that
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at+1 ab ac
ab  b*4+1 be |=1+4+a®+b% +c2
ca ch cZ+1
Solution:
af+1 ab ac
LHS=| ab b*+1 bc
ca ch c2+1
al4+a aZb alc
=——| ab* b*+b b [Applying R; = aR,, R; = bRy, Ry = cR5]
cta cb ¢ +c¢
apela® + 1 a? a?
= e 2 b2 41 b [Taking a as common from Cy, b from C; and c from C,]
c? c? c2+1

1+a*+05%e* T4a*+b’+c® 1+a £ +c"
= bh* b* +1 b®
c? c? c= 41
1 1 1
=(1+a*+b*+c?)|b* p*+1 b
c? c? e +1
0 0 1
=(l+a*+p*+cH) -1 1 b? [Applying C, — C; —
0 -1 c2+1

=(1+a®+b*+c*){1 -0} [Expanding alongR,]
= L4a® + 5% +e® = RHS

Hence, LH5 = RHS

15. Let A be a square matrix of order 3 x 3, then |kA| is equal to:
(A) k]A|

(B) k*14]

(C) k1A

(D) 3k|A]

16

Practice more on Determinants

[By Ry = Ry + R; + R;]

[Taking 1 + a® + b? + ¢? as common from R, ]

C3.C3 — G — G5
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Solution:
If B be a square matrix of order n x n, then |kB| = k" !|B|
Therefore, |kA| = k371]|A| = k?)A|

Hence, the option (B) is correct.

16. Which of the following is correct

(&) Determinant is a square matrix

(B) Determinant is a number associated to a matrix

(C) Determinant is a number associated to a square matrix

(D) None of these

Solution:
Determinant is a number associated to a square matrix

Hence, the option (C) is correct.

Exercise 4.3
1. Find area of the triangle with vertices at the point given in each of the following:
(i) (1,0).(6,0),(4.3)
(i} (2,.7),(1,1),(10,8)
(i) (—2,-3),(3.2),(—1,—8)

Solution:
i) Given vertices of the triangle are (1,0}, (6.0),(4,3)
" x ¥y 1
We know, area of triangle = iz ¥z 1
x3 ¥y 1
§ 1 0 1
Area of triangle==|6 0 1
4 3 1

=2[1(0— 3) — 0(6 — 4) + 1(18 — 0)] = 5 (15) = 7.5 square units

Given vertices of the triangle are (2,7), (1, 1), (10,8} Call: +91- 9686 - 083 - 421
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111 i1
We know, area of triangle = = X3 v 1
X3 ¥a 1
" 2 F I
Area oftriangle=-]1 1 1
10 8 1

= 2[2(1 - 8) - 7(1 - 10) + 1(8 — 10)] = (47) = 25.5 square units

Given vertices of the triangle are (—2,-3),(3.2),(—1,-8)

1371 ¥y 1

We know, area of triangle = s1X2 Y2 1

x3 y3 1
J=2 3 1
Areanftrlanglez; 3 2 1
=1 =8 1

= %[—2(2 +8)+3(3+1)+1(-24+2)] =%(—3u} =15

Area of triangle = 15 square units

2. Show that points A(a, b + ¢), B(b,c + a),C(c,a + b) are collinear.

Solution:

If the points A(a, b + ¢), B(b,c + a) and C(c, a + b) are collinear, then the area of triangle
ABC will be zero.

5 Yiat
X yv2 1
x3 ¥3 1

a b+c 1
b c+a 1
c a+hbh 1

. 1
We know, area of triangle = 3

Area of triangle ABC = %

a at+h+c 1
h a+b+c 1
c atb4+c 1

o [Applying C; — C; + ;]

g 1 1

= %{a +b+c)lb 1 1| [Takinga + b+ cascommon from C;]
ol T |

= U ['-' C'l = E3]

Hence, the points A(a, b + ¢}, B(b,c + a) and C(c,a + b) are collinear.

Call: +91- 9686 - 083 - 421
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3. Find values of k if area of triangle is 4 square units and vertices are
(i) (k, 0),(4,0),(0,2)
{ii) (—2,0),(0,4),(0,k)

Solution:

(i)Given vertices of the triangle are (k,0), (4,0), (0,2)

1x1 n 1
We know, area of triangle = sf¥2 >z 1
x3 y3 1
lk g 1
Area of triangle = 4 0 1
0 2 1

=1k(0-2)-0(4-0)+1(8—0)] =1 (~2k+8) = —k +4
According to question, area of triangle ABC = 4 square units
Therefore,|-k+ 4| =4 = —-k+4=+4

=>—k+4=4 or —k+4=—4

=k=0 or k=28

Hence, the value of k are 0 and 8.

i) Given vertices of the triangle are (—2,0), (0.4), (0,k)

; & oy 1
We know, area of triangle = sz 72 i
X3 Y3 1
=200 1
Mow, area of triangle==-| 0 4 1
0 k 1

= 2[~2(4— k)~ 0(0~0) + 1(0— 0)] = $(~8+ 2k) = —4 +k
According to question, Area of triangle AEC = 4 square units
Therefore,|-4 + k| =4 = -—4+k=14

=>—4+k=4 or —4+k=—4%

=k=8 or k=0

Hence, the value of k are 0 and 8.

4. (i) Find equation of line joining (1, 2) and (3, 6) using determir‘Bgﬁ;:. +91. 9686 - 083 - 421
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(i) Find equation of line joining (3, 1) and (9, 3) using determinants.

Solution:

(i) Let, P{x, v) be any point lie on the line joining A(1, 2) and B(3, 6). Hence, the points 4, B
and P will be collinear and area of triangle ABC will be zero.

e
il e |
x ¥y 1

Therefore, area of triangle ABP = % =0

:s%[]{&—y}—E[E—x}+ 1(3y —6x)] =0
26—y—6+2x+3y—6x=10

= —4dx+2y=10

=2x=y

Hence the equation of line joining the points (1,2) and (3,6) is2x —y =0

(ii} Let, P(x, ¥) be any point lie on the line joining A(3, 1) and B(9, 3). Hence, the points 4, B
and P will be collinear and area of triangle ABC will be zero.

i |
2 3 1
= ¥y 1

Therefore, area of triangle ABP = % =1

=2[3(3-y)—1(9—x) +1(9y—3x)] = 0
=29—-3y—-9+x+9y—-3x=10

= —2x+b6y=10

= x =3y

Hence the equation of line joining the points (3,1) and (9,3)isx —3y =10

5. If area of triangle is 35 sq. units with vertices (2,—6),(5,4) and (k, 4). Then k is
(A) 12
(B) —2
() —12,-2

(D) 12, -2

Call: +91- 9686 - 083 - 421
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Solution:

Given vertices of the triangle are (2,—6), (5,4), (k. 4)

4 rn y»n 1
We know, area of triangle = s1¥2 ¥z 1
X3 3 1
X 2 -6 1
Hence, area of triangle==|5 4 1
B4 1

=2[2(4 — 4) + 6(5 — k) + 1(20 — 4k)] =3 (30 — 6k + 20 — 4k) = 25 — 5k
According to question, area of triangle = 35 square units

Therefore, |25 — 5k| = 35

= 25 — 5k — 35

= 25—5k=35 or 25—5k=-35

W) e 12
B N

Hence, the option (D) is correct.

Exercise 4. 4

1. Write Minors and Cofactors of the elements of following determinants:

olo 31
]y gl
Solution:

(i)
. i zZ —4
Given determinant is |[] 3 I
We know, the minor of element a;; is M;; and the cofactoris 4;; = (—1}"”'MU-. therefore,
The minor of element a, is My; = 3 and the cofactoris 4;; = (—=1)**1M;; =3
The minor of element a;; is M;; = 0 and the cofactoris 4;; = (—1)'*2M;; = 0

The minor of element a;, is M;; = —4 and the cofactoris 4,; = (—1)**1M,, = 4

The minor of element a,, is M,, = 2 and the cofactor is 4,, = (—=1)***M,, = 2

Call: +91- 9686 - 083 - 421
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(i)

Given determinant is |E ;l

We know, the minor of element a;; is M;; and the cofactoris 4;; = (—1]‘”'1‘#.'”-. therefore,
The minor of element a,, is M,, = d and the cofactoris 4,;, = (—1)'*'M,, =d

The minor of element a,, is M;; = b and the cofactoris A;, = (—1)'**M;, = —b

The minor of element a,, is My; = ¢ and the cofactor is 431 = (—1)%**My; = —¢

The minor of element ay; is M3, = a and the cofactoris 4,5 = (—1)2*?M;; = a

2. Write Minors and Cofactors of the elements of following determinants:

1 0 0
(|0 1 0
0 0 1
1 0 4
(i3 5 -1
a 1 2
Solution:
(i)
1 0 0
Given determinantis |0 1 0
0 0 1

We know, minor of an element a;; of a determinant is the determinant obtained by
deleting its i™ row and j™ column in which element @;; lies. Minor of an element a;; is

denoted by M;;.

o= G=1-0=1
o=} O=0-0=0
wa=) fj=0-0=0
= J-0-0-0
o=y =1-0-1

Call: +91- 9686 - 083 - 421

22 www.vikrantacademy.org

actice more on Determinants




VIKRANTADAD=MY"

Mp=|y o|=0-0=0
My =[] g|=0-0=0
M =[) J|=0-0=0
Mg = ]ttt

And we know, cofactor of an element a;;, is denoted by A;; is defined by 4;; = (—1)"*/M;;,
therefore

A =DMy =1 Ap=(-1)""2Mj =0 Az =(1)""M;; =0
Ayy = (1" My =0 Ay =(—1)""*Mp =1 A3 =(-1)*"*Mp33 =0
Ay = (_1)3“*“31 =0 Axp= (—1}3+2M32 =0 Ap= {_1]3+3M33 =1

(i)

10 4
Given determinantis|3 5 —1
o 1 2

We know, minor of an element a;; of a determinant is the determinant obtained by
deleting its i™ row and j™" column in which element a;; lies. Minor of an element q;; is

denoted by M;;.

Hence,

M“—? _21|=1u+1=11
Mp=|> Jl|=6-0=6
Ms=[3 3|=3-0=3
MH—E ;=u—4=—4
Mp=|y 3|=2-0=2
M23=|[1] 1;’|=1—u=1
M;,—g _41|=n—2{]=—2u
Ma=|; *|=-1-12=-13
M33—; E=5—D=5

And we know, cofactor of an element a;;, is denoted by A;; is defined by 4;; = (—1)"™*/M;;,

therefore Call: +91- 9686 - 083 - 421
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Ay = (—UHIMH =11
Ay = (—1)*"IM,, =4

Ay = {—I}HEME = -6
Ay = (—1)PPE0,, =2

VIKRANTADAD=MY"

Ay = [—1}”3”13 =3
Azz = (—1)**3My33 = -1

Az =(=1*" M3y =—20 Ay =(—1P"Mpa =13 Ay =(-1)*"My3=5

5 3 8
3. Using cofactors of elements of second row, evaluate A= (2 0 1|.
T 2 3
Solution:
5 '3 8B
Weknow,A=12 0 1|=azds +axAz; +azds;
I 2 3
Here, a;; = 2,a3; = 0,853 = 1 and
— —1y2+1 3 B A, -
Azy = (1) TEISERER- 16) = 7
5 B
Ay = (—1)2+2 =N — =7
A =(=1p 2 o) - 7
19
h I8
Therefore, A= |2 0 1|=2(N)+0(7N)+1(-T7)=7
1 2 3
1 x yz
4. Using Cofactors of elements of third column, evaluate A= |1 ¥ zx|.
1 z xy
Solution:
1 x ¥
Weknow, A= |1 ¥ zZx|=ay3453 + 033453 + 033435,
1 =z xy

Here, ay3 = ¥Z,033 = ZX, 133 = xy and

Ag =)L Y=z=y

Aag = T=1F4 ; ': =—(z—x)=x—z
1

Agy = (1% 1 ; =¥y—x
I x ¥z

Therefore, A= |1 y zx|=yz(z—y)+zx(x —z) +xy(y —x)} Call: +91- 9686 - 083 - 421
1 z xy
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=yzt—yiztext —xz* + xyt -2’y
= zx? — x?y —xz? + xy? + yz? — ¥z
=x(z—y) —x(z" —y*) +yz(z—y)
= (z—y)x* —x(z +y) + yz

= (z.—~ y)[x* — xz— xy + yzl

= (z = y)x(x —z) — y(x — 2)]
=(x—-z)(z-y)x~—y)

= (x—y)y—2)(z—x)

1 x yz
Hence,|1 ¥ zx|=(x—y)y—z)(z—x)
l z xy
f33 @3z 43
5. IfA= |Gz @zz Gz3|A;; is Cofactors of a;;, then value of A is given by

f33 @3z Ga33
(A) @y Ayg + ayzAaz + @13daa
(B) @11411 + @1243; + @13da,
(C) az1A441 + azzAy; + az3dg3

(D) @y Ayq + agy Az, + Az dsy

Solution:

11 @3 a4z
flpy @zz O3
gy I3z Ozj

The value of is given by: @144 + da Az +az45

Hence, the option (D) is correct.

Exercise 4.5

1. Find adjoint of the matrix E i]

Solution:
u = = TE B
Given matrix is [3 4]

Call: +91- 9686 - 083 - 421
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We know, the adjoint of a square matrix A = [n.',-j]wrt is defined as the transpose of the
matrix [A,-J-]nm, where A;; is the cofactor of the element a;;. Adjoint of the matrix 4 is
denoted by adj A.

Let A = [1 2]

3 4
therefore, 44y =4, Aj5 = -3, A3 =-2, Az =1

-_ _ [An “121]_ 4 =2
Hence, adjoint of matrix A = [1412 ) [_3 L ]

1 =1 2
2. Find adjoint of the matrix | 2 3 5
~2 0 1

Solution:

T =1 .2
Given matrixis | 2 3 5
=& 0 3
We know, the adjoint of a square matrix 4 = [au]nm is defined as the transpose of the
matrix [A,-J-]M", where A;; is the cofactor of the element a;;. Adjoint of the matrix A is
denoted by adj A.

1 -1 2
letA=| 2 3 5| therefore
=2 8 1

J'q.ll = 3 AII = _12 Jq13 I3 5
Az =1 Azz =5 Ayz =
1431:_11 A32:_1 Ag_‘.;:

All qu]_ !“'131 3 1 —11
Ay Ap Axp|=|-12 5 -1

J'113 "qZJ- "q:-li

Hence, adjoint of matrix 4 =

3. Verify A(adj A) = (adj A). A = |Al. I for the matrix [_24 —Sﬁ]

Solution:

Given matrix is [_24 35]
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Letﬂ=[2 3].

-4 -6

therefore, 41, =—6 A3 =4 Apy=-3 Ap=2
Al=-12+12=0

1421] _[-® —3]

Azs L4 2

6 =3 [-12412 -GE+61..10 O
4 2]‘[24—24 12—12‘[0 0
[2 3l_ ~1Z 412 —18+18 _[n 0
~4: ~6 1 BB 12—1217 1o o

' Ayy
adj 4 = [
e

Aladf 4) = l—24 —35]

_ b, =
{ad;ﬂ}.ﬂ=[4 3

mr=of} 9=[3 8

Hence, A(adj A) = (adj A). A = |A].l = [g g]

T =1. =2
Verify A(adj A) = (adj A). A = |A|. | for the matrix [3 0 —2]

1 0 3
Solution:

1 -1 2
Givenmatrixis |3 0 -2

1 0 3
I -1 12
Here, A=1|3 0 —2|, therefore, |A|=1(0—0)+1(9+2})+2(0—-0)=11
1 0 3

A-“_:ﬂ Aizz_ll 14.13:(}
Jq21:3 Az_z:l Az;z_l
A31=2 A32 =B 14.33 =3

Ay Ax 4"’-31] [D 3 El

Adjoint of matrix 4 = |43z Az Ax|=[-11 1 8
Az Az Asg 0 -1 3
1 =1 0 F,
AladjA)=1|3 0 -2||-11 1 8
1 0 3 0 =1 3

04+1140 JF—-1—-2 2—8+t6 11 0 0
0+0+0 94042 6+0—-6j=|0 11 0

0+04+0 3+0-—3 2+0+9 0 0 11
0 3 ZI[1 =1 2
Now, (adj A).A=|-11 1 8||3 o -2
g =x 3l ©o 3

Call: +91- 9686 - 083 - 421
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0+9+2 0+0+0 0—-6+6 11 0 0
=|-114+3+4+8 11+0+0 -22—-24+24|=|0 11 0O
0—3+3 0+0+0 0+21+9 0 0 11
1 0 0 11 0 0
ALI=11]o 1 o|=]|0 11 o0
0 0 1 o0 0 11
11 0 0
Hence, A(adj A) = (adj A).A=Al.LI=|0 11 0O
0D 0 11

5. Find the inverse of the matrix (if it exists)
.
4 3

Solution:

Given matrix is [i _32]
s 7]

Therefore, A;; =3 Az =—4 A3 =2 Ap =12

And|A| =64+8=14= 0= A ! exists.

1
We know, 471 = —
E £

_1[An 321]
1411z Agz

i[a 2

141—4 2

adj 4 =
=471

=2

iy 2

Hence, the inverse of the matrix [i _32] is g 2

6. Find the inverse of the matrix (if it exists)

55 3

Solution:

e

Given matrix is [
-3 2

28
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Letﬂz[_l 5]

—3 2
TherEfDrE,A“ =3 .4412 = AZI ===h Azz ==
|Al = -2+ 15=13 0 = A™" exists.

A

We know A1 = Mladjﬂ
_ A A 12 -5
1_ 1|91 2] _ 1

=4 T 141 Ayp Azz] 1313 -1

=1 Bl 12 -5
Hence, the inverse of the matrix [_3 2] is =

7. Find the inverse of the matrix (if it exists)
I 2 3
0 2 4
0 0 5

Solution:

1 2 3
Given matrixis |0 2 4
0D 005
I 2 3
0 2 4
0D 0 &
Therefore, |4] = 1(10—0)—2(0—0) 4+ 3(0—0) = 10 £ 0 = A~ ! exists.

Let 4 =

A1-|_=1[] r‘q.-lz:[] A13=D
1421:_11} 14.22:5 A23:ﬂ
Az =12 Ay =—% Az =2

1

We know A™! = Mladjﬂ
; Apn Ay Axy
o =i Az Ay Az
Ajz Azz Az
E [lﬂ =10 2 l
=—10 5 —4
lo o 2

1 2 3 10 —-10 2
Hence, the inverse of the matrix [0 2 4| is—| 0 5 —4

Call: +91- 9686 - 083 - 421
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8. Find the inverse of the matrix (if it exists)
1 o 0
3 3 0
h 2 =1

Solution:

L 4 4@
Givenmatrixis {3 3 0
5 2 -1

1 0 0
I_Et-lﬂn= 3 3 n v
5 2 =1

Therefore, || = 1{—-3—0)—0(—3—0) + 0(6 — 15) = =3 # 0 = A~ ! exists.

Ay ==3 W=l & —9
AII == D Azz =z _1 4423 — _2
1431:[] 1432:0 A33:3

- 1
We know, 4”1 = —
! 14]

Ay Ay J“31]

adj A

AIE AZZ A32
‘ﬂ'13 AIE -'433

=4 =2 B

1 0 0 . =3 0 0
Hence, the inverseof thematrix |3 3 0 |Is 5 3 —1 0
5 2 -1 -9 -2 3

9. Find the inverse of the matrix (if it exists)
2 1 3
4 -1 0
=7 2 1

Solution:

2 T =3
Givenmatrixis| 4 -1 0
-7 2 1

Call: +91- 9686 - 083 - 421
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2 T 3
letd=[4 -1 0
=7 & A

Therefore, |A] = 2(—1—-0)—-1(4—-0)+3(8—7) = -3 £ 0 = A~ ! exists.

1411:_1 A]_z:_'q' 1413:1
A_:“_ = 3 A32 = 12 4":!.33 = _5

5 1
We know, A~ = —

—Mjadjﬂ.

::u‘fl._l—i

= A A A
arldiz faz fiaz

Ajz Az Az
[—1 - 3

Ay Ay 4431]

-4 23 12
1 =31 =

W=

2 1 3 i —1 5 3
Hence, the inverse of thematrix | 4 —1 0 i5; —4 23 12
=7 = A I =11 -h

10. Find the inverse of the matrix (if it exists)
I =1 2
0 2 —3
3 -2 4

Solution:

1 =1 2
Given matrixis |0 2 —3
3 -2 4
1 -1 2
0 2 -3
3 -2 4
Therefore, [A] = 1(B—6)+ 1(0+9) + 2(0— 6) = —1 = 0 = A~ ! exists.

A =2 dAy==9 Hj=-6
Azl = [] 1422 == _E A23 = _].

let A =

We know, A~ = I‘;Jadj A

Ay Ay Amy
Ap Ay Az
Az Az Ass

Call: +91- 9686 - 083 - 421
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; 2 0 -1 il
B =8 =2 FF=]92 2 3
= =k 12 6B 1 2

1 =1. 2 =2 B 1
Hence, the inverse of thematrix (0 2 —-3|is| 9 2 -3
3 -2 4 6 1 -2

11. Find the inverse of the matrix (if it exists)

1 0 0
0 cosa sin o

0 sing —cosa

Solution:
1 0 0
Given matrixis |0 cosa sina
0 sina@ —cosa
1 0 0
letA=|0 cosa sina |, therefore
0 sine —cosao

Now, |d] = 1{—cos?a—sin“a) + 0(0—0)+0(0—-0)=—-1%0

= A~ exists. Therefore

A'll:l Alz :{] 14.1_3:[]
Ay =0 Ay =—cosa Azz; = —sina
Az =0 Az =—sina Az = cosa

We know, A7 = Lmij A

) Ay Ay Ay
= ,-d._i = m ‘41.2 14.22 A];z
Az Ayz Ass
[1 0 0 l
1 p
B 0 —cosa —sina
0 -—sina cosa
= 0 0
2A41=|0 cosa sina
0 sinme —cosal

1 0 0 -1 0 0
Hence, the inverse of the matrix [0 cosa  sina |is| 0 cosa sin e«
|0 sinae —coso 0 sinme —coso

3 7 Call: +91- 9686 - 083 - 421

12. let A = [2 5

] and B = [.? g]. Verify that (AB)~! = B~1A~!,
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Solution:
i i 37 _[6 B
Given matrices are 4 = [2 c and B = [? g]
3 7 _ _ L f
Here, 4 = [2 5],therefnre,A11 =5 App=—-2 Apyy=-7 A; =3

Now, |A]=15—14 =1+ 0 = A™! exists.

g 1
We know, 4 i

—IMad;A

1 14 A
e DL L 21]
|A] A1z Az

and B = [? g ,therefore, Byy =9 By, =—-7 By =-8 By =6

|B| =54 —56=—-2=0= B! exists.

H“—i dj B
T

:L Byy 521]
|B| |B1z Bz

g 92 4] 5 =7
b S _[?32 -3 [—2 3]

g Bagg
2 2
5

3 49
_?-i'ﬁ —?—9
st 87

=i 2 2
sl |-

2 2

wdan=[, o[y ol=l233% 16+4sl=[s7 1

|AB| = 67 X 61 — 87 x 47 = 4087 — 4089 = —2 = 0 = (AB)™! exists.

AEI-_[ == 51 ABIE = —4? AEE'.I. == _'B? AEEZ = 6?
Call: +91- 9686 - 083 - 421

i3 www.vikrantacademy.org

mare on Determinants




o

VIKRANTADAD=MY"

61 a7
— .1 ; _ 1 [ABy; ABy)_ 1161 -87|_|"z2 =2 :
(48 _IAEIdeAE_Mm ABy, ARyl =2l-47 6717 |42 _&7 ]
2 2

From (i) and [if)
(AB)"1=B"14a7?

Hence verified.

13. IfA = [_31 ;] show that A2 — 54 4 77 = 0. Hence, find A~L,

Solution:

3 1]

Given matrixis 4 = [_1 2

LHS = A*—5A+ 71 =AA—-5A+7I

2 I T

-1 2l{-1 @ 0 1
- :—93_—12 —3 1++24 _Eg 150] +[E g]

8—-15+7 5S5—840 {I’J 0

“lo o

= =0 = RHS
=5 +54+0 3—135E ]

= A*—54+71=0

= A2 —54=-T1]

Multiplying by A~ (because |A] # 0)

= AAA™ — 5447 = —71471

= Al -5 =-7A7' [+ A447'=1]

:’?’q_lzsf—AZEItl] ?]_[—31 ;]:[g g _[—31 é]:ﬁ 3l]

2 —1]

:”1_1:%[1 3

14. For the matrix4d = ﬁ 21:] find the numbers a and b such that A> + a4 + bl = 0.

Solution:

Given matrixis 4 = E ﬂ Call: +91- 9686 - 083 - 421
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AndA2+ad+bl =0

ot T o R PR R PR B P
i1 2l @ B+l 5l=D &
~ [11+3a+b El+2ﬂ+{}]:'l]' 0

L 4+a+0 3+a+b o 0
=4+a=10
=a=—4

and34+at+b=0
=h=—3—a=-3+4
=}

Hence,a=—4, b=1

1 1 1
15. Forthematrixd=|1 2 -3
2 -1 3

show that 4> — 642 + 54 + 111 = 0. Hence, find A%

Solution:
: [ | 1
GivenmatrixisA=|1 2 -3
2 =1 %3
I 1 131V 1 17
A=A4=11 2 =311 203
2 =1 31z —F 3%

14142 142—-1 1—343 [ 4 2 1
=|1+2—6 1+44+3 1—-6—9}=|-3 8 -—-14
2—146 2—-2-3 24349 |7 -3 14
4 2 1 1 1 1
AA=aA2A=|-3 8 -14||1 2 -3

7 -3 14 2 = 4
44 24+2 44+4-—-1 4—-6+3

—3+8—28 —3+16+14 —J—-24-—42
7—3+28 7—6—14 7+9+42

LHS = A* —6A%2 + 54 + 111

B 7 1
=|—-23 27 -—&9

32 —13 58

8 7 1 4 2 1 1 I 1 1 0 0
=|-23 27 -69]-6|-3 B -—14]+5|1 2 -—-3|+11|0 1 0O
32 -—-13 58 7 =3 14 2 =1 3 llip+94; 9686 - 083 - 421
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'8 7 47 ™M 12 & 5 5§ 571 11 0 0O
=|-23 27 —-69|—|-18 48 -—-84|+|5 10 —-15|+|0 11 ©
| 32 -13 58 42 —-18 84 10 -5 15 9 o 11
[8—24+5+11 7—124+5+0 1—64+54+0
=|-23+18+5+0 27—48+10+11 —-69+84—15+0
132 -424+10+0 -13+418-54+0 58—84+15+11
0 0 0
=|0 0 0|=0=RHS
0 0 0
Now, A* — 642 +54+111=0
= A2 —64%+54=-111
Multiplying by A~* (because |4]| = 0)
= AZAA ! —6AAA 4+ 5447 = 114!
= A1 — 6Al + 51 = 11471 [+ 4471 =1]
= 11471 = —A% + 6A — 51
4 2 1 : 31 3 1 0 0
=11A1=—|-3 8 -14]l+6|1 2 —3 —-5|0 1 0
7 -3 14 Z =1 0 0 1
—4 Sy 6 6 6 5 0 0
2114T=]13 -GS 6 12 -—-18|—J0 5 0
-7 3V =18 12 —6 /18 0 0 5
[ —4+6-5 =246+0/, =-1+6+0D 3
=11A1=]| 3+6-0 —8412-5 141810 —1 —4
741240 3-6+0, =185 =3 =1
=3 4 5]
2A1=—19 -1 -4
Al % =8 =i
J°5 4% 8
Hence, A'1=H g -1 —4
R
7 =F A
i, fl=l-1 2 =1
¥ =3 2
verify that A* — 64% + 94 — 4/ = 0 and hence find A~
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Solution:
2. =3 THPZ =E 13
A=tA=t1 2 =1]l]-1 2 =1
i, =1 2ilE =% 2
44143 =221 243432 & -5 5
=21 14443 —1-=2-F=1-5 & =5
24147 ~1=2=32 14+14+4 5 -5 6

A=l A=

6 =5 5 Z =1 1
=5 & =h]]=1 2 =1
5 =5 b ¥ =1 2

12+5+5 —-6—-10-5 6+5+10
=|-10—-6—5 5+12+5 -—-5-—-6-—-1D
W+a+d —H—-W-—5b Hti+ld

LHS = A* — 6A% + 94 — 41

22 =21 2
=}j—-21 22 =21

21 —2Y ZZ

[ 22 TSRl . =Bb b 2 1 00
=|—-21 “EZ =il —6[—5 6 —-5/+9|-1 2 —1J—4[ﬂ 1 Dl
L 21 B =5 B 1 =1 g 0 1
(22 21 36 —30 30 1§ =S aiiE 0 0
=|—-21 22" =I1}— [—BI] s —-30|+}=-9 18 91— [D -+ l]]
L 21 =21 EEEE 30 -30 3s& 9 -9 181 10D 0 4

[22-36+ 184 -21430-94+0 21-304+9+0]
=1-21+30—-9-0 22-—-36+1B—4 —21+4+30-—-9+0D
L 21 —-30+9—-0 —214+30—9—-0 Zi—36+18—1)

0 0 0
=10 0 ©
o 0 0

=0 =RHS

=2 AT—6A°+9A—-4 =0 =2A"-6A°+94=4I
Post multiplying by A~ (because |A| # 0)

AAAT — 6AAAT 4944 =414

= A%] — 6A1 + 91 = 447! [Because AA™' =1]

= 4471 = A’ —6A+ 91

(6 —5 5] T =5 3 1 00
=44 '=|-5 6 -5|-6|]-1 2 —1|+9|0 1 0

|5 -5 6 1 -1 2 0o 0 1

[6 -5 5] 12 -6 6 9 0 0
=»441=]-5 6 -—-5|—-|-6 12 —-6|+]|0 9 0O

|5 -5 6 6 -6 12 0 0 9

6 —12+9 —-5+6+0 5—-6+40 3 1 -1
D44 = |5 4+640 H=1249 =53640l=]1 3 1

| 5—64+0 54640 6—1249 =1 1 3

J3 & =3
:&A_1=; 1 3 1

-1 1 3

Call: +91- 9686 - 083 - 421
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1

3
Hence, A~ = il 2

= L

I
lT.n'\.'li—""_“l
—_—

=T

17. Let A be a non-singular square matrix of order 3 % 3. Then |adj 4| is equal to:
(A) |4]

(8) 1AI?

(c) 1A

(D) 314

Solution:
Given that A be a non-singular square matrix of order 3 x 3.

We know that adj A = |A|l

1 00
::vl[adjﬂ}ﬂzlﬂf[ﬂ 1 {]]

0 0 1
1 00 lA] 0 O

= |(adj A)Al=1All0 1 ol=|0 |4 0]=]4]
006 1 0 0 |4}

= |adj A| = 1AJ%,

Hence, the option (B) is correct.

18. If 4 is an invertible matrix of order 2, then det{A™ 1) is equal to:

(A) det(4)

1
det{A)

(B)

(€)1
(D)0

Solution:

Given that the matrix A is invertible, hence, A~ = ﬁadj A

The order of matrix is 2, so, let A = i‘; gl Call: +91- 9686 - 083 - 421
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Therefore, |A|=ad—bcandﬂdjﬂ=[d _b]
=it 3 |
Mo o fl
. S - - - O (T 14|
AT = mea=, _|A1[—c a]__L a
TTRETT
a _ b
s = jA| 4]
det(d 1) =471 = e o
TR Y
1 =8Pt = RN B 7 Pt
1A l—¢ al_mF{ad e} |A|2|| 4]

Hence, the option () is correct.

Exercise 4.6

1. Examine the consistency of the system of equations
x+2y=12

2x+3y=3

Solution:
The given system of equationsarex + 2y =2and2x + 3y =3

This system of equations can be written as AX = B.

Where, 4 = E g] = [ﬂ and B = [i]

Now, [A] =3 —4=—1+ 0 = A is non-singular and so A~ ! exists.

Hence, the system of equations are consistent.

2. Examine the consistency of the system of equations
dx—y=5

xr+y=4

Solution:
The given system of equations are2x —y=5andx+y =4

This system of equations can be written as AX = 5.

39
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Where, 4 = E _11] = E;] and B = [i]

Now, [A] = 2+ 1 = 3 # 0 = A is non-singular and so A~ ! exists.

Hence, the system of equations are consistent.

3. Examine the consistency of the system of equations
x+3y=5

2x+6y=8

Solution:
The given system of equations: x + 3y =5and 2x + 6y = 8

This system of equations can be written as AX = B, where

4=l 2x=Blumss=[]

Now, |4] = 6 — 6 = 0 = A Is a singular matrix and so A~! does not exist.

Now, adj A = [_52 _13]

] B [—62 _13] [g] i [—Iiﬂ_f;] y [—52] $ o

So, there is no solutions of the given system of equations.

Hence, the system of equations are inconsistent.

4. Examine the consistency of the system of equations
x+y+z=1
2x +3y+2z=2

ax +ay + 2az = 4

Solution:

The given system of equationsarex+y+z=1,2x+ 3y + 2z =2 and ax + ay + 2az =
4

This system of equations can be written as AX = B, where

Call: +91- 9686 - 083 - 421
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1- 1. % X 1
A=|2 3 2.X=}f}and3=2
a a 2a z 3

Mow, |4] = 1(ba — 2a) — 1(4a—2a)+ 1(2a—3a)=a + 0
= A is non-singular and so A™! exists.

Hence, the system of equations are consistent.

5. Examine the consistency of the system of equations

Ix—y—2z=12

dy—z==1
Jx— b5y =4
Solution:

The given system of equationsare3x —y—2z=2,2y—z=—land 3x -5y =3

This system of equations can be written as AX = B, where

.

Al =3(0-5)+ 1(0+3}—28—6) =—-154+ 3 +12 =10

3—1 —2
0
3

=

= A is a singular matrix and so A™! does not exists. Now,
A'.l'l = =N 4"112 === A'.LB =i—h

A.Zl = 1[] Azz = ﬁ Azg_ = 12
1431=5 A32=3 A33=6

=5 1B 5
Mow, adj A = [—3 6 3]
—6 12 &
l 5 1D 5” l l 10—-10+ 15 [—5]
Also (adj A)B = -6—-6+9 |=|-3|+0
6 12 b 12—-12+ 16 -6

S0, there is no solutions of the given system of equations.

Hence, the system of equations are inconsistent.

6. Examine the consistency of the system of equations
ax—y+4z=5
2x+3y+5z=12 Call: +91- 9686 - 083 - 421
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Sx—2y+tb6z=-1

Solution:

The given system of equationsare5x —y+4z=5,2x+3y+5z=2and 5x — 2y +
bz =—1

This system of equations can be written as AX = B, where

5 —1 4
A= |2 []andﬁ‘
5 —2 5

Now, |A] =5(18+10) + 1(12—25)+4(—4—-15)=140—-13-76 =51 %0
= A is non-singular and so A~ exists.

Hence, the system of equations are consistent.

7. Solve system of linear equations, using matrix method

Sx+2y=4
Ix+3y=>5
Solution:

The given system of equations are S5x + 2y =4and 7x + 3y =5
This system of equations can be written as AX = B, where
4=[; 3x=[lanez =[]

|A] = 15— 14 =1 # 0 = A is non-singular and so A~ exists.
Hence, the system of equations are consistent.

Now, A3 =3 Az=-7 A;y=-2 A;z=5

We know, A~ = ﬁﬂ(ﬂ A

. Ayy 4‘121] [3 —]

|*"'| Az Ap

wor—sn= [ -[5, 1
- [vx] i [—11?3_+12[]5] ki !;] i [—23] TG, Je
Call: +91- 9686 - 083 - 421

437 www.vikrantacademy.org




VIKRANTADAD=MY"

8. Solve system of linear equations, using matrix method

2% -~y —=—2
3x+4y=3
Solution:

The given system of equations are2x —y=—-2and 3x + 4y =3

This system of equations can be written as AX = B, where

4B Jla=Fles=[3]

|A| =8+ 3 =11 # 0 = A is non-singular and so A~ exists. Now,
Hence, the system of equations are consistent.

2 1
A=
1Al

1 [Anr -""121] 1[4 1

adj A

a4, 4] T ul3 2
-wnsf]-ald Y2
L
:b[vx]zi_li_ﬁajﬁg :’[;]z B A

9. Solve system of linear equations, using matrix method

4x —3y=3
Jx—5y=T7
Solution:

The given system of equationsare 4x — 3y =3and 3x -5y =7

This system of equations can be written as AX = B, where

a=l3 r=Flows=P)

|A| = —20+9 = —11 # 0 = A is non-singular and so A™! exists.
Hence, the system of equations are consistent.

i g g Moy 5B Bapiid Call: +91- 9686 - 083 - 421
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A“:ﬁadjd
_1 [y "121]_#—5 3
T Ay Al -1u1l-3 4
Now, X = A™'B = [;] = —]—11 :g i] E]
.
:[vx] =_ﬁ[_—195:2231] ﬁ[ﬂ =|_10|=%= -5 ="

11

10. solve system of linear equations, using matrix method

S5x+2y=3
Ix+2y=5
Solution:

The given system of equationsare 5x + 2y =3and 3x + 2y =5

This system of equations can be written as AX = B, where

4=E 3x=Flmss=[]

|A] = 10 — 6 =4 = 0 = A is non-singular and so A~! exists.
Hence, the system of equations are consistent.
Nﬂw. 'A'l'l =2 4‘1.12 =-=3 .-421 = —2 quz =5

ATt==

—lAladj.ﬂ'l
_ 1 JAn

il -“-21] 2 1[ 2 —2]
11 {4y Az] 41-3 5
redtes =2 Tl

X
=[] =il =bl= s

=x=—1

y=4%

11. solve system of linear equations, using matrix method

2x+y+z=1

a4
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5 _ 3
x Vv z—2
dy—5z=19
Solution:

The given system of equationsare2x+y+z=1,x—2y—z = % and3y—5z =9

This system of equations can be written as AX = B, where

2 EF I x i
A=[1 =2 =% .x:[y]and5= A
0 3 -5 z g9

Al =2(10+3)—1{-5—0)})+1(3—-0)=26+5+3 =340
= A is non-singular and so A1 exists. Now,

.1411:13 1‘1.12:5 4"1.13:3
A:”_:S Azzz_lﬂ Azgz_ﬁ
A31=1 A32=3 .-433:_5

A—l :i ﬂ.-‘l
1a] Y

g 13- B 1
ey 5 =13 3
3 —h =5

X

F
z

Now, X = A1 =

113 8 1
=§5 &1 &

F—b =h

X
1
&

WO

13+12+9
5—15+ 27
3—-9-45

B | b

i 1 34 1 3
:}}II:; 17 = szl'y:E‘ZZ_E
z —51 -

12. Solve system of linear equations, using matrix method
x—yt+tz=4
2x+y—3z=10

x+y+tz=2

Solution:

The given system of equationsarex —y+z=4,2x+y—-3z=10 an:ba". +91- 9686 - 083 - 421
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x+yt+tz=12

This system of equations can be written as AX = B, where

1 =1 1 X +
A=12 1 =3l X=|y|landBE=|0
1 1 1 Z 2

Al=1{(1+3)+12+3)+1(2—-1)=4+54+1=10+0
= A Is non-singular and so A7 exists. Now,

1411:4 1412:_5 14.13:1
Az =2 Ap=0 Ap=-2
Ay =2 Az =5 Azz =3

Now, A~ = L adj A

14l
[V e
=—|-57 0 §
*l1 S
M [+ 2 2|4
me=A*Eﬂ_4=ﬁ—ﬁ 0 5 n
Lz -2 3
16+0+4 ] 2
[] —2040+10 [l = 1u ]
44+0+6 1
sx=2Zy=—1,z=1

13. solve system of linear equations, using matrix method
2x+3y+3z=5
x—2y+z=-—4

Ix—y—2r=73

Solution:

The given system of equationsare 2x + 3y + 3z =5, x—2y+z=—dand 3x —y — 2z =
3

This system of equations can be written as AX = B, where
2 x 5
= [}'] and B =|—4
z 3

A=]1
Al =2{(4+1)—-3(—2—-3)+3(—-1+6)=10+15+15=4020

3

= A is non-singular and so A1 exists. Now,

Call: +91- 9686 - 083 - 421
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Ay =5 Az =3 A3 =5
1421=3 A22=_13 A’23=11
Ay =9 Agpy=1 Ayp=-—7

Now, A~! = —adj A

14]
5 3 9
=15 =13 1
5 11 -7
x1 ,[5 3 91[ 5
Alsn,x=ﬂ'15::r[}’ =[5 —13 1][|-4
z 5 11 =713
xp  [25-12+27 L 1
:'H:E 25+ 52+ 3 :szﬁ 80 [=| 2
z 25 — 44 —21 z —40 -1

sx=Ty=fagc 1

14. solve system of linear equations, using matrix method
x—y+2z=7

Ix+4y—5z=-5

2x—y+3z=12

Solution:

The given system of equationsarex —y+ 2z =7, 3x+4y—5Sz=—Sand2x—y+ 3z =
12

This system of equations can be written as AX = B, where

1. =1 Z x 7
A=13 4 —5.X=[y]andﬁ=—5
2. =1 3 Z 12

Al =1(12—-5)+1(9+10)+ 2(—-3—-8)=7+19-22=4+0
= A is non-singular and so A1 exists. Now,

Al].:? A].z:_lg A13=_11
Az =1 Azz==1 Ap=-1
1431:_3 14.32:11 1433:?

Now, A=! = L~ adj A
|4l

[ 7 1 =3
= =19 =1 11
=11 =1 7

Call: +91- 9686 - 083 - 421
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X
Also,X =A"'B = |y| =1
o 4

7 T 3|7
=3 T LE|l=5
=k =T F 12

1 —133 + 5+ 132

—77+5+ 84

=3 4 | =11
1z 3

=1 y=Y=x=3

X IE 49-5-36

u
=

U
N &

D =3 5
15. FAS 10 —4]. find A~1. Using A~ solve the system of equations
i1 I =Z

2x —3y+52=—11
Ix+2y—4z2=-5

x+y—2z=-3

Solution:
2 -3 5
A=|3 2 -4
1 1 -2

Al =2(—4+4)+3(—6+4)+5(3—-2)=0—-6+5=—-1=0
= A is non-singular and so A™! exists. Now,

.lqllz[] "q'lZ:Z A13=1
Az]_:_l A22=_9 A23=_5
A?l == 2 A32 = 23 A33 — 13

We know, A~ = ﬁadj A

A L D T =2

=i =8 I =p=-i 9 =23
1 -5 13 =1 & ==13

The given system of equations:
2x—3y+5z=11
Ix+2y—4z=-5
- Fy—de="-3
This system of equations can be written as AX = B, where

Call: +91- 9686 - 083 - 421
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2 -3 &5 11
A=|3 2 4 = andE
1 1
1= =3
X=A" 'B::[] 2 9 —23 —5
—1311-3
X 0—5+4+6 1
="[}’]= —22—145 + &9 [] 2
Z —11—-25+ 39 3

Sx=1y=2,=3

VIKRANTADAD=MY"

16. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is ¥60. The cost of 2 kg onion, 4 kg wheat
and 6 kg rice is ¥90. The cost of 6 kg onion 2 kg wheat and 3 kg rice is ¥70. Find cost of

each item per kg by matrix method.

Solution:
Let the cost of 1 kg of onion = Ix,
Let the cost of 1 kg of wheat = Ty and

Let the cost of 1 kg rice = ¥z

The cost of 4 kg onion, 3 kg wheat and 2 kg rice is ¥60. 50 4x + 3y + 2z = 60

The cost of 2 kg onion, 4 kg wheat and 6 kg rice is ¥90. 50 2x + 4y + 6z = 90 and

The cost of & kg onion, 2 kg wheatand 3 kg riceis 70.506x + 2y + 3z =70

Therefore the system of equations are:
dx+3y+ 2z =60
2x +4y+ 6z =90
bx+2y+3z=70

This system of equations can be written as AX = B, where

4 3 2
2 4 6lX=
6 2 3

A=

X G0
[}'] and B = |90
Z 70

|4l =4(12—-12)—-3(6—36)+ 2(4—24)=0+90—-40=50=0

= A is non-singular and so A™! exists. Now,

Al] = {] .!‘1.12 = 3{] Jq13 = _2'}
Az]_ = _5 Azz =] [] -“‘.23 = ].ﬂ
AEI == 1[] .1432 == _Eﬂ Agg = lﬂ

49
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Now, A= LadjA =2 3':'[] _(}5 _1;:"‘]
! |4 50

=20 10 10
X X 0 =5 107[60
AlsoX =A"'B = [}-’] i 30 0 -20{|90
Z 20 10 101170

= |y =50 1800 + 0 — 1400
z —1200 + 900+ 700

5
g
g

Sx=5y=82z=28

X g [ 0 — 450 + 700

x| [250
= |v| = |400| =
Lz

400

Hence,

the cost of 1 kg of onion is 7, the cost of 1 kg of wheat is 8 and the cost of 1 kg rice is ¥8.

Miscellaneous Exercise on 4

x sinf cos@
1. Prove that the determinant |—sinf —x 1 |is independent of 8.
cos 1 x
Solution:
x sinf cos#@
Let the given determinant be A= |[—sinf —x 1
cos i 1 x

= x(—x? —1) —sinf(—xsinf — cos#) + cos f(— sinf + x cos A)

=—x*—x+xsin°f +sinfcosf —cos@sinf + xcos’ @

= —x*—x+ x(sin’ 8 + cos? )

= —x* — x +x = —x°, which is independent of §.

a a® bc 1 a* a
2. Without expanding the determinant, prove that|p b2 ca|l=|1 bZ Bb?
c ¢ ab 1 ¢ g3
Solution:
a a® bc
LHS=|p B2 ca Call: +91- 9686 - 083 - 421
¢ ¢* ab
50 www.vikrantacademy.org

ce more on Determinants




VIKRANTADAD=MY"

; a’ a? abc
=——|b* b® abc| [ApplyingRy = aRy,R; = bRy, R; = cRs]
c2 ¢ abc
o @ 1
=—/|p? p? 1| [Taking abc as common from C;]
abc
= e X
& u
=(-1)'|1 p® p2?| [Interchanging C; « C;]
1 2 e®
I a* ¢t
=(-1)*|1 b% b3 [Interchanging C; « C;]
I % o
1 & a®
=1 P =RHS
1 O
Hence proved.
cosaecosff cosasinff —sina
3. Evaluate| —sinff cos f# 0
sinadcosff sinasinf cosa
Solution:
cosacosff cosasinfi —sina
Given determinantis| —sinf cos fi 0
singcosff sinasinff cosa

= —sina(—sinasin? f — sina cos? 7)
— O(cosa cos fisina sinf — cosa sin § sina cos ff)

+ cos alcos @ cos® f + cosa sin? )
= sin’ a(sin® § + cos®* #) + cos® a(cos® f + sin® #) [Expanding along ;]
= sin? a(sin? f + cos? B) + cos® a(cos® B + sin? )

=sin‘a +sina=1[-sin’8 4+ cos?8 = 1]

4. if a,b and ¢ are real numbers and

b+c c4+a a+hb
A=|c+a a+b b+c|=0
a+b b+c c+a

show thateithera+b+c=0c0ra=»b=r. Call: +91- 9686 - 083 - 421
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Solution:
b4+c c4+a a+b
GiventhatA=|cr+a a+b b+c|=0
a+b b4+c cHa
2fa+b+c) 2Ma+b+c) 2QMa+b+c)
= c+a a+b b+c =0 [ApplyingR; = R, + R; + Rs4]
a+b b+¢c c+a
1 1 1

=2(a+b+c)|lc+a a+b b+c|=0 [Taking2(a+ b+ c)ascommon from Ry ][
a+b b+c c+a

1 0 0
=2(a+b+tc)lc+a b—c b—a|=0 [Applyingl; = L3 — (4,653~ C3— (4]
a+h £—a c—b

=S 2{at+b+)1l[(b—c)(c—b)—(b—a)(c—a)] =0 [Expanding along R,]

=2{la+b+c)bc—b:—ci+bc—(bc—ba—ac+a?)l=0
=a+b+c)be—b:—c*4+ab+ca—a®]l=0

= —(a+ b +c)[2a® + 2b% + 2¢? — 2ab — 2bc — 2cal = 0

= —(a+b+c)(a®+b2—2ab)+ (B2 +c?>—2bc)+ (2 +a’—2ca)] =0
=—(a+b+c)[{a—b)Y+(b—c)®+(c—a)’]=0
sa+b+c=00r(a=0b)=0,(b—c)*=0,(c—a)’ =0
2a+btc=00ra—8=0, b—c=0 c—a=1
a+b+c=0ora=b b=¢ c=a

Therefore,a+b+c=00ra=b=c¢

x+a X x
5. Solve the equation | x x+a x |=0az0
x x x+a
Solution:
x+a X X
Giventhat| x x+a x |'=0
x X x+a
Jx+a 3x+a 3x+a
= x x+a x =0 [ApplyingR, — R, + R, + R,]
X x ¥x+a

Call: +91- 9686 - 083 - 421
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1 1 1
= (3x+a)|lx x+a x |=0
x x x+a
1 0 @
=(Bx+a)lx a 0/=0
x 0 a

= (3x+a)l[a*—0]=0
=a*(3x+a)=0
= (3x+a)=0 [+ a=0]

= x=——
3

a
Value of x Is s

[Expanding along Ry ]

= 4ap*c?

a? be ac +c?
Bb. Prove that |gZ + ab b? ac
ab b% + bc c?
Solution:
a’ be ac + ¢2
LHS = |a? + ab b? ac
ab b? + be c?
2a’ 0 2ac
= |a? + ab b2 ac| [Applying Ry = Ry + R; — R3]
ab b2+ b 2
2a 0 2a
=abcla+ b b a
b b4+c ¢
2a 0 0
=abcla+bh b —b | [Applying C3 — C3 — (4]
b b4+c c—b

= (abc)2a[b(c — b) — (—=b)(b + €)]
= 2a2bc[bc — B2 + b2 + bec] = 2a?be[2bc]
= 4a’bh®c® = RHS

Hence proved

3 =1 1 1 2
7. fA1=|-15 6 -5|andB=|-1 3
5 —2 2 0 -2

53

—2
0
1

[Expanding along Ry ]

], find (AB)~1.

VIKRANTADAD=MY"

[Taking (3x + a) as common from R, ]

[Applying C; = C; — €, G3 = C3 + G4

[Taking a, b, ¢ as common from Cy, G5, T3]
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Solution:

Giventhat A~ = |—

5 -2 2 0 -2 1
1 2 -2
Here, BE=|—-1 3 0
0 -2 1

Therefore, |[Bl = 1(3—0)—2(—1—-0)—2(2—-0) =1 # 0 = B! exists.
Byy=3 Byz=1 Bya=2
321:2 B_zz:]. 523:2
531 =5 B3z=2 533=5

We know, B™? =Ean} B
511 B3y By 3 2 E.
512 By; By |=
5‘13 Byy B 2 2 5

Also (AB) ™! = B™'A7%, therefore

=1
(AB) '=B"'A=z

[3 2 B[ 30 =11
=11 1 2]|-15% & ‘=5
12 2 51l 5 LR

[9—-30+30 -3%12-1312 3-10+12
=j3—-154+10 —1I°E6 % 1344
16—30+25 -Z2+12-10 2-—104+10

Haerd 5
== 0
1 o 2

D -=3EH
Hence, (AB)™'=|-2 1 0
1 02

I =X 1
8. letA=|-2 3 1| Verifythat
1 1 5

(i} (adj A)™" = adj(4™")

A=A

Solution:

(i)
1 -2 1

Given matrixisA=|—2 3 1|, therefore
1 1 5

Call: +91- 9686 - 083 - 421
Al = 1(15— 1) + 2(—10— 1) + 1(—2 —3) = —13 # 0 = A~ ! exists.
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-4.1]:14 A]_z:ll A-]__'.;:_S
1‘121:11 Azz =4 Jq23=_3
A3y =—5 Az =—3 Apz=-1

Ay Az Ay 14 11 -5
ﬂﬂ.jd = Alz 1422 1432 =111 4 —3
Ayg Azg Ags -5 -3 -1

=Ll11 4 -3

=13

i ? Ay Ay Ay
A_l=madjfl=m Az Ay Az

14 11 -5
] (i)

13 Azz Aas e R M |
14 11 =5
Let, B = adj A,s0, B =11 4 —3|, therefore
-5 -3 -1

|B| = 14(—4—-9)—11(—11—-15)—-5(—33+20) =—182+ 2B6+ 65 =169 % 0
= B! gxists.

311=_13 512=26 BI3=_13
EZI = 25 Bzz = _39 Bzg = _13
531 == _13 332 == _13 333 = _'55

i [511 By, 331] 1 [—13 26 —13] 1=} 2 —ll

26 -39 SA3l=——12 -3 -1

=13 —138 =65 i = -1 =5

-1 2 -1
:s{ndjﬂ}*:—[z -3 —1] ()

132
-1 -1 -5
S e
| 13 13 13
o 2 14 11 5 | n -
let, C = A .50,!‘:—? 11 4 -3 = = E.therefure
-5 -3 -1 5 3 1
i3 13 13
i ! L 2 [ :
11 13 12 =73 13 13
2 3 1
=13 Ca=-13 ta=-13
1 1 5
€3 I Caz e Ca3 13
1 2 1
Ci1 Gy Gy 213 133 113 g =2 =& =i
AdjC =|C; G Cypl=|—= —-—— —-——|=—=|2 -3 -1
C c c 13 13 13 13 1 -1 —s
13 La3 33 1 1 5
13 13 13
y -1 2 -1
:b,ddj£'=ﬂdj{ﬂ_1}=ﬁ 2. =3 =1/ [
-1 -1 -5

From the equations (ii) and (iii) we have, (adj A)~! = adj(A™1!)
Call: +91- 9686 - 083 - 421
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(i} From the equation (i), we have,

VIKRANTADAD=MY"

[14 11 —5]
Ale=_ 111 4 -3
~i3 e wy o

A% B

14 i —% 13 13 13

let, D =A1l,50,0D =——|11 4 —3]= ~11 _2 2| therefore

~13 13 13 1

-5 -3 -1 5 1

13 13 13

3

1
D] = _(ﬁ) [14(—4 — 9) — 11(—11 — 15) — 5(—33 + 20)]

BT 1 o ia
=_(ﬁ) (169) =—— #0 = D" exists.

D 1 D & D :
11 13 12 =73 13 13
D 2 D - D :
21 =13 2= "7g 23 13
D : D D >
n="13 2="ga Y@= "1q
-k 2 BN
Dyy D3y Dy 13 13 13 1 -2 1
D= L{Du Dy Dyp|=——| = -= —=|= [—2 3 1]
Dj -1/13] 13 13 13
l Di3 Dyz Dag 4 1 A 1 1 5§
13 13 13
I =& =
— D—‘l =4 {A—l}—l =|-2 3 1l=A4
1 1 b
x v xr+y
Evaluate | ¥ x+y x
xt+y x ¥y
Solution:
X ¥ x+y
Given determinantis| ¥ x+y x
xr+y X ¥
2(x+y) ¥ x+y
=[2(x+y) x+y x [Applying Cy — Cy + C; + C5]
2(x +y) x ¥y
1 ¥ x+y
=24+ ¥)| x4y X [Taking 2(x + y) as common from ;]
1 x ¥y

Call: +91- 9686 - 083 - 421
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0 —x ¥
=2(x+y)|0 ¥ =x-—y| [Applying Ry = R; —R3, R; = R; — R;]
1 yv y+k

=2(x + yM{—x)(x —¥) —y.¥} [Expanding along C,]
=2(x +y)(—x* +xy—y?)
= =2x+ )0 =xp+97) ==2x  +7)

x ¥y x+y
Hence,| ¥ x+y x |=-2{(x*+»?)
x+y X ¥
1 x v
10. Evaluate |1 x+ ¥ ¥
1 x x+y
Solution:
1 x ¥y
Given determinantis|1 x+ ¥ ¥y
1 x x+ty

0 -y 0
=10 ¥ - [Applying Ry = Ry — Ry, R; = R; — Ry]
1: x xty

= {(—¥)(—x) — .0} [Expandingalong ;]

1 x ¥
Hence, |1 x+y Y |=%¥
1 x x+y

11. uUsing properties of determinants, prove that:

a a’ B+y
B B* y+a|l=B-y-ale—pa+p+y)
y v2 a+§p

Solution:
a a’ g+y
LHS=|8 p? y+a
Yy v a+p

57
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a a a+f+y
=|8 B* a+pB+y| [ApplyingC;— C; +C;)
¥y ¥ a+B+y

B

g o
=(@+pf+y)|B B? 1| [Takinga+ B+ yascommon from C5]
£ 1
¥ ¥
a—f a’—f* 0
=(@+B+y)|B—y PB*—y® 0| [ApplyingR, — R, — Ry, R; = R; — R3]
¥ e 4
1 a+p 0
=(a+f+y)a—p)E—y)|1 B+y O
¥ r 1

[Taking & — 8 as common from Ry and f — y as common from Rs]
=(a+p+y)la—pF)E -y +y)—(a+p)} [Expandingalong(;]
= (a+ B +y)a—B)B —y)(y —a) =RHS

Hence proved.

12. using properties of determinants, prove that:

x x* 1+px?

y y* 1+py?|l =1+ pxyz)(x —y)(y — 2)(z — x), where p is any scalar.
z ¢ 1+pz?

Solution:

x x* 14+px®
LHS =y ¥? 1+4+py?

x x2 1] | x° px
=y ¥* Ul ¥ py
£ ozr 1 b 2 p?
I & ¥ % g% xt
=11 y* y|+ply »* y?| [Takingpascommon from C;]
¥ =* = z 2% xh
1 & I % x*
=(-1)*{1 y y? +pxyz|l y y?| [Takingx,y,zascommon from R;, R,, Ry respectively]
Iz 2 G M

Call: +91- 9686 - 083 - 421
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I ¥ = 1 x x*
=(1+pxyz)|1 y y?| |Taking |1 y ¥?| ascommon
1 g5 #* 1 z =*
0 x—y x2-—y?
=(1+pxyz)|0 y—z y?—z?| [ApplyingR; = R; —R;,R; = R; — R4]
¥ 2 5
D 1 x4ty
=(1+pxyz)(x—y)(y—=2)|0 1 y+z| |[Takingx— yascommon from R, and y — z as common formnj
;

= (1 +pxyz)(x —y)(y —z}{(y + z) — (x + ¥)} [Expandingalong (]
= (1+ pxyz)(x — y)(y — z)(z — x) = RHS

Hence proved.

13. using properties of determinants, prove that:

3a —a+b —atec
—b+a 3b —b+c|=3{a+b+c){ab+ bc + ca)
—c+a —c+bh dc

Solution:
3a —a+b —a+c
LHS=|-b +a 3b —h4c
—c+a —c+b 3c

a+b+c —a+b —a+c
a+b+c 3b —-b+c
at+bhb+c —c+b 3c

[Applying C; = C; + C; + (5]

1 —a+b —ate

=(a+b+c)|1 3b —b+¢| [Taking (a + b+ c) as common from C, |
R 3c
0 —a—2b —a+b

=(a+b+c)|0 2b+c —b—2c| [ApplyingR,— Ry — R;,R; =+ R; —Rq]
1 —c+b 3c

=(a+b+c)(—a—2b)(—b—2c)— (2b+ c)(—a + b)} [Expanding along C,]
= (a+ b+ c)(ab + 2ac + 2b* + 4bc — (—2ab + 2b? — ac + bc))

=({a+b+c)(3ab+ 3bc+ 3ca) =3(a+ b+ c)(ab + bc + ca) = RHS

Hence proved.
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14. using properties of determinants, prove that:

1 1+p l1+ptg
2 3+2p 4+3p+ig
3 6+3p 10+6p+3g

=1

Solution:
1 1%p 1+p+gqg
IHS=|2 3+Zp 4+3p+2ig
3 6+3p 10+ 6p+3g

1 14+p 1+p+tg
0 1 2+p
0 3 7+3p

=1{1.(7+3p) — (3)(2+ p)} [Expanding along C,]
= 7+3p—6—3p=1=RHS

Hence proved.

15. Using properties of determinants, prove that:

sine cosa cosla+d8)
sinff cosf cos(f+46) =0
siny cosy cos(y+4)

Solution:

sinad cosa cosla+d4)
LHS = [sinf cosf cos(f + &)
siny cosy cos(y+48)

sin@e cosacosd —sinasind  cosl{a + &)
= |sinf cosficosd —sinfisind cos(f + &)| [Applying €; — cosdC; —sind (]
siny cosycosd —sinysind cos(y + &)

sinae cosla+48) cos(a+4)
= |sinf cos(f + &) cos(f+4)
siny cos(y+4) cos(y+8)

=0=RHS [, =C4

Hence proved.
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16. Solve the system of equations:

3 10
=
z

2
x
4
x

&

x

y

6
—+
v F4
2 . B2
¥

Solution:

The given system of equations are

Z 3 wid

—+— ==t
x y &

4 6 5

—_—— _:1
x y =z

6 9 20

- _—_:2
x y =

This system of equations can be written as AX = B, where

. 10 1/x 4
A=|4 -6 5 | X=|1/y|andB = |1
A g =20 1/z 2

Mow, |A] = 2(120 — 45) —3(—80 — 30) + 10(36+ 36) = 150+ 330+ 720 = 1200+ 0
= A1 exists.

Therefore

A“_ :?5 Aiz = 11‘]’ 14.13:?2
A21=15'} quz =_1E"] 1423=0

AEI = ?5 .A32 = 3'] A33 = _24

—_ S— 75 150 75
Weknow, A" =—adj A =—1|110 =100 30

B Bz 0 =2

Also, X = A'B

[1/x ,[75 150 75 )[4
> |1/y]==[110 —100 30 ||1

1/2 72 0o —2allz

.l.

X

x 300 + 150 + 150
== = ——| 240 — 100 + 60

: 1200 588+ 0—48

[ 7 Call: +91- 9686 - 083 - 421
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17. Choose the correct answer.

x+2 x+3 x+2a

VIKRANTADAD=MY"

If a,b,c arein A.P., then the determinant [x +3 x+4 x4+ 2b]is:

x+4 x+5 x+t2c

(&) 0
(B) 1
(C) x

(D) 2x

Solution:

Given that a, b, ¢ are in A.P and determinant is

x+2 x+3 x+2a
x+3 x+4 x+2b
xt4 ¥4+5 x+2c

xr+2 x+3 x4+ 2a
=| 0 0 2(2b—a—c)| [Applying R; = 2R; — (Ry — R3)]
x+4 x+5 x4+ 2c

x+2 x+3 x+2a
=| 0 0 0
*xr+4 x+5 x+2c

=0 [+ All the elements of R; is zero]

Hence, the option (A) is correct.

18. Choose the correct answer.

if x, v, 2 are nonzero real numbers, then the inverse of matrix 4 =

x*t P 0
(Ao ¥y o0

0 0 z!

62

[ a,b, c are in AP, therefore 2b = a + c]
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" [x 0 0]
€10 ¥ 0
xyz
0 0 =zl
4 (1 0 O]
{D}x—ﬂﬂ 1 0
0 O 1)
Solution:
x 0 O
Given matrixisA =0 vy 0
0 0 =

VIKRANTADAD=MY"

Now, |A] = x(yz—0) — 0(0 — 0) + 0(0 — 0) = xyz # 0 = A~! exists. Therefore,

Ajy=yz Ap=0 A;3=0
4421 =] 1‘122 = XZ Azg =1

Ay =0 Ayp=0 Aypz=xy
We know, A~ = ﬁﬂ[ﬂﬂ
yz 0 0O
=L"2 Xz ﬂ
x
1o B xy
L
. x* B 0
s l] ; [] =t D _'].-T_I {]
-1
0o 0 X 0 0 =
z

Hence, the option (A) is correct.

19. Choose the correct answer.

1 siné 1

Let A =|—sind 1 s5inf@ |, where 0 < & < 2w then:
=1 —sinf 1

[A) det(A) =0

(B) det(A) € (2, »)
(€) det(4) € (2,4)
(D) det(A) € [2, 4]

63
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Solution:
1 sin@ 1
Given matrixis A = |—sin @ 1 sinf
—1 —sin@ 1

= 1(1 +sin?8) + sinf(—sinf + sinf) + 1(sin? 8 + 1) [Expanding along C,]
= 2(1 + sin® 6)

Now, giventhat: 0 < 8 < 2m

=>0=<sinf <1

=0<sin’f <1

=1<1+sin’8<2

=>2<2(1+sin°8) <4

= det(A4) € [2,4]

Hence, the option (D'} is correct.
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