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Exercive 4.1

Cestion 1:

2
Evaluate the determinants in Exercisa | and 2, ‘_5 _||

Solution 1:
|2 4

s |_1.[ 1) -4(-5)=-2+20 =18

huestion 2:
Evaluate the determinants in Exercise 1 and 2.

w [ _”"1{“; £ -2+l 2l
sind cosd r+l x+l

Solution 2z

0] ::: ::sg = (cos @) cos ) - —sin O){ sind) = cos’ 8 + sin* d =1
r-r+l x—1

e t.r-:1+ :-rl

=¥ —x+1)(x+1)-(x-1){x+1)

=x -5 ra+xt x| 20 1)

=t +1-17+1
=x' =x¥+2

uestion 3;

oz
If A—[d 2]. then show that |24 =4[]

Solution 3;

1 2
The given matrix is A=
: 3
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Hemee, the given result 15 proved,

Chuestion 5;

Evaluate the determinants

i -1 -2 i -4 5
e o =1 giip (1 -2
3 -5 0 2 3 |
o 1 z 2 -1 -2
(iiip}-1 0 - fiv)|r 2 -l
-z 3 0 i -5 0
Saolution 5:
I -1 -2
(let A={0 0 -1
3500

It can be ohserved that in the second row, two entries are pero.
Thus, we expand along the second row far easier caleulation,

-1 =2 |3 =2 3 -l
|,41-—0‘_$ ool “‘-1-'}‘3 _5‘ (-1543)=-12
3408
iy Let A=[1 1 -2
23 1

By expanding along the first row, we have:

ht
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[ B | B I TR
M=3‘3 lzl"'z |+5‘2 3|
=3{1+6)+4(1+4)+5(3-2)
=3(T)+a{5)+5(1)
=21+ +5=4h

oo 2]
(i) Let 4= -1 0 -3
-1 3 0|

By expanding along the first row, we have:

Aol 5 S S
= 0-1{0-6)+2(-3-0)

=—1(—6)+2{-3)
=6-6=0

R [,
fiv) Let A=|0 2 -l

I -5 0

By expanding along the first column, we have:

P N o 1 -2
=2 -0 3

=2{0-5)-0+3(1+4)

==l0+15=5
Qruestion b:
11 -2
If 4=|2 1| =3, find |A|
i 4 -9

Solution b:
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1 =2

Let A=[2 | -3,
54

By expanding along the first row, we have:

11 -2
4=|2 1 -3
54 9

21
,1|_l -1
5 -9 5 4

_1{—9+I2] 1{-18+15)-2(8-5)
=13)-1{-3)-2(3)

=3+3-6

=66

=0

Question 72

Finsd values of x, if

’3 2x 2 3
i = il =
of M1 wfd

Solution 7:

;e
= x| -SFxd=2rxx—G=4
=2-=2x"-24

-
2x

li:l

=y =h
=1 =3
=x=t47
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]

= Ixfi-Fxd=rui-duly
== =12=5r-hHx
= —l=-x

2 3
ah ‘4 5‘=

=x=21

Crestion K:

J ‘ 6| then % is equal o
fi

A
B. +6
=)
D

-
0

Salution 8;
x 32 (6 2
16 x [15 6‘
= - 36=36-36

=1 -36=0

= =36

= a=th

Hence, the cormect answer is B.

Exercise 4.2
Cruestion 1;
Using the property of determinants and without expanding. prove that:
x o xta
b pdbl=0
z £ I4C
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Solution 1z

T @ x+a T g O R |

v b oy+hl=ly b e

ER -5 51 I - (N - -

Clearly, the two determinants have two identical columns, Thus,
=0+0=0

Cruestion 2:
Using the property of determinants and without expanding, prove that:
b b-e c-a
- c-g a-h=0
-a a-f b-c

Solution 2=

a-f h-e c-a

A=[b-¢ c-a a-b

e geh her

Applying & — & + &, we have:
a—c b—a c—h
A=| b-c c—d a—h
H(a-c) ~(b-a) -(c-b)

a-c h-a c-b

==|b-r c-a a-

g=¢ h=a c=b
Here, the two rows B, and & are identical.
SA =

Question 3:
Using the property of determinants and without expanding, prove that:
: 7

LR =0
500

o |
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Salution 3z

27 65 |t 7 6342
TH=[4 B T2l
B8 5 9 Bl+5
63 |2 7 2
7243 B 3
gl |5 @ 5
o7

S(E) =0 [Two Colounns are identical
(e

+

L= I -]

2 77
=93 & B
o908

=0 [Twao Coloumns are identical

Chuestion 4:

Using the property of determinants and without expanding, prove that:
I be alb+e
I ca Ble+a)l=0
I ab cla+h

Solution 4z
1 be alb+o)
A=l ca F:-fn:'+a]
1 ab r.'[a +|'J]
By applying € — €, + €. We have:
1 be ab+beten
A=l ca ab+botes
1 ah ab+be+on
Here. Twe columng O and O, are propostional .
=0

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants

€IndCareer

/


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer

Class X1 - NCERT — Marths Chapter 4-Determinants
Cruestion 5;
Using the property of determinants and without expanding. prove that:
her g4r y4:z P ox
c+ad rep r+x/=2h g ¥

+h pg x4y [
Solution 5:

bie g+r ¥+
A=lc+a r+p z+Xx
a+h p+g I+
h+e g+r y+z +o g+r y+:z
=lcta r+p stx|tpta r+p o+
a ] x ;] q ¥
=& + A (say) (1}
¢ g+r y+z
MNow, & =|r+a r+p s4x
o ol x
Applying & — R — &, we have:
by
A =lc F o=
T opox
Applying R +*R.and R, <+ &, we have:
g p X la pox
a=(=1)lt g H=|p ¢
¢ r oz |c r

(23

B et

b+e g+r vz
A, =le+a r+p 41
[ q ¥
Applying R, — £ =&, .we have:
[ r H
A, =|c+a r+p I+x

B q ¥
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Applyving &, — £, — &, we have:

¢ or oz
A, = poox
L

Applying R« R and i, < R, , we have:

a p pox
A={<1F|p g M=|p g ¥ ceed3)
Z [&

LU r I

From (1),(2), and (3}, we have:
a pox

A=2b g ¥
c r I

Hence, the given result 15 proved,

(uesthom e

By using properties of determinants, show that;
0 a —h

—a 0 —c|=0

b o D

Solution 6z
We have,

0 o -h
A=l-a 0 -¢

L
.ﬂnppl}'ing R._. - l:'.ﬁ'l, we have

0 ae —he
A= 1 —r 0 -
R

Applying R, — B — 82, we have:
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el e 0

b 0
=2la 0 -
“Ib ¢ o

Here, the two rows & and K, wre wdentical.

A=

hestion T;
By using properties of determinants, show that:
—a' abh ae

ha =B be|=dathiel

ca  eh -

Solution 7:

—a® ab o
A=hy —b' he
ca  obh -
-a b ¢
=abcla b ¢ [Taking out factors a.b.c from R, R, and R, |
a b —x
-1 11
=a'bd|l -1 1 [ Taking out fisctors a,boe from C, €, and C; ]

Applying ®, — &, + 8 and R, — R, + &, we have:
-1 1
A=a'Fe (0 0
o 2z

[ I
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=a3h-'c-'|;-l;|lg E

== Bt (D-4) = 4"l

Cruestion &:

By using properties of determinants, show that:
1o a

W1 b Fl={asb){b-c)lc—a)
1 ¢ e

[N |

(i|a b cl|=la-b)b-c)lc-ala+b+c)

o b

Solution B:
| a o
(i) Let A=fl & &
I. [ 1'!
Applying R, — B —Rand &, — £, - K, we have:
0 a-¢ & -cf
A=} b-g B -
1 ¢ o
0 -1 —r—¢
=(e—al(b-c)f0 1 b+e
1 e &

Applying R, — R + R, we have:

0 —a+bh
A=(b-clc-a)d 1 b+e
I e e
LRV
=(a—b){b-c){c—a)l h+e
1 ¢ &
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Expanding along C,, we |1aw:-

Ax{a=bllb-clc-a) N

Hence, the given result is
[
[ Fr [

ot B

(#) Let A=

I.ﬁ+

proved,

€IndCareer

Cliapter 4-Determinants

~(a-b)(b-c)(c-a)

Applying &, — O, = Cyamd ©) — O, = O, we have:

] L 1

A=la-c bh-¢ ¢
o' - M-

]

= a—e

I
=(c—aj{l-c) -1

1}

-t e
a—c)(a’ +ac+et) (b-c)(B +he+t) &

0 1
1 3
[

“(o” vac+e’) (B +bote?)

Applying C, — C, + C,, we have:

A=(c—a](b-¢)

1]
1]

1]

B —a' |+ (be-ac) (B +besc’)

=(b=c)fc-a){a-h)

I
o

1] |
4] o

atbte) (B rbete’) o

Expanding along C,, we have:

n
=(a=b){b-c)c—a){ath+c)0
-1 (F+here®) &

L] 1
1 [
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s=(ablp-clie=aasrel1f) |

= {,p —h}{h - n:.":l{c— "] ]-l:_r.r +h+ (."'
Hence, the given result is proved.

Qruestion 9

By using properties of determinants, show that:
r x oz
vy
z T ap

={x-¥Wy-zlz -z z+yz+z)

Salution 9;

r ¥ =
R -
r ' 1

Applying R, = R, — B, and R, =+ & — R, we have:

x x ¥

Let A=

Amlp=x p=x’ z-)z

I=I I =X X¢p=¥

4 e ¥E
=-{z=3] -[x-¥lx+¥} z{z-¥)
(z—x) (s—axlz+x) —pla—x)

r x ¥E
-1 -x-y =
¥

1 z-¥ z—

={x-y}{z-x)

Applying R, —= &, + R, . we have:

X x* =
As{x-yz-x)-1 —x-y =

I z—-y z-y
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¥ X
=(x=ylz=xhz=p)=1 =x=y =
0 1 1

Expanding along R, we have:

=[] - |

=[Jr—_g']{z—x][:—y}[{—x:—}z]+{—x’—x_v+x"}]
=={x=y}z=x){z=F){p+ yz+zx)
=(x—pMr—z)z -}z + yz+zx)

Hence, the given result is proved.

"_2+I

Cruestion 110;
By using properties of determinants, show that:

(1]

r+4  Ix 1x

Iy x4d I |=(Sr44){4-x)
2% 2r x4+

v+ k ¥ ¥
¥ vtk
¥ ¥ y+k

(i) =k (3x+ k)

Selution 110
+d4 2z 2x
(i} A= "2: +d Ix
2 Ix x4+
Applying R, — R + R, = R, we have:
Sx+4 Sx+4 Sx+ 4

ix xhd ¥
2x 2x x+4

a_
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1 1] ]
Ix o x+d 0
Iy 0 x+4
Applying C, =, -C,C, = C, =, ,we have
1 ] 0
2r —x+4 a
2x 1l =x+4
I 00
EE
2x 0O 1
Expanding along C, . we have:
n
|

=(5r+4)

A= (Sx+4)

=(Sx+d)[4-x){4-x)

A=(sed)(a-x)]

=(5x+4){4-xf

Hence, the given result is proved.

LR
(i) A= v wr+k ¥
¥ ¥ vtk

Applying R — R + R. R,, we have:
Gydek 3vek 3y
Am| ¥ ¥k ¥
» y y+k
| 1 |
=(3psk)ly yrk oy
v ¥ ¥tk

Applying C, = C,—Cand C, = C, =), we have:

I 0o
a:{ﬁy”ﬂlk 0
k

0

i

1

3

0
[
I

i

=k (3x+k)

2

i
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Expanding alone O, we have:
(|1 =k (Ir+k)

Hence, the given result is proved.

. 1
A=k (Av+k
(r+8)

huestion 11:
By using propertics of determinants, show that:
a—h—c 2a 2a
| 2B bh-e—a 2 |=la+be)
2 e e—a—h
x4+ yp+2z x ;
(i) - ¥+z4lx ¥ =2(x +_v+::|:I
E x T+X+2N
Solution 11;
=b=c Ia Zi
M| 20 bepe-a lﬁJ—[ﬂwH'f
2c 2c C=a=

Applying B, —» B + R, + 8. we have:
atfite atbte athsc
A= 2B b—g—a 25
e e c—a-
I | I
=(a+h+e)(2h b-c—a 2h

e 2 c—a—
Applying C, = G, - G, C, = &, — G, jwe have:
1 0 /]
A=la+btc)|lh —(ath+s) 0
e i —I:u+Fr+|:'-'||
1 0 0
=(a+h+e) |20 -1 0O
2c 0 -1

Expanding along C, . we have:
A={a+b+e) (1){-1)={a+b+ef
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Hemee, the given result 15 proves,
X+ y+2z x ¥
{ii) A= z ¥ho+ix ¥
z x T+x+2Ly
Applving C, = C, +0, + C,, we haves
2x+y+z) X ¥
A=|2{x+y+z] p+z+lx ¥
2{x+y+z) x I+x+1
1 x ¥
=2(x+y+z)ll pezelx ¥
1 x I+x+2y
Applying R, — R, - Kand £, — &, = R, we have:
1 x ¥
A=2{x+y+z)|l x+p+z ]
i 0 X+ y+z

1 x ¥

=2[xtp+z)0 1 0
LU

Expanding along &, we have:

€IndCareer

Cliapter 4-Determinants

A=2x+ry+z) ()1-0)=2(x + y+z)

Hence, the given result is proved.

Cuestion 12:

By usimg properties of determinans, show that;

1 x r
Pz [=(1-#)
ool

Solution 12;
[

L R
r o 1

Applying R, — R + R. + K, we have:
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T4+ l4x+xr’ lex+r
A=| I 1 T
x i 1
Applying C, = C, — Cand €, — O, -, we haves
1 il 0
© 1-x x-r
¥ ©-x l-x
| o n
=[l+x+x:}[|—x][l—x'] 14T ox
x —x 1
] a o
={I—.¢’:|{I.—.f':|.r! l+x x

x -r 1

.ﬁ.=|{1+x+::}

Expanding along R, we have:
a=(1-2)a-xm[ ’I’l
={I—x’]{l—x]{l+x+r’}
(1-2)1-+)

=(1-% :Iz

Hence, the given result is proved.

Cruestion 13:
By using properties of determinanis, show that;

I+a" —h Zab 2k
Zab l-a+b 20 |=(1+a’ )
h =2 1=a° =&
Solution 13:
1+a - Tah 2
A= 2al l—a® + b Ia
Th -2a 1—a® —h*

Applying R — B +58,and &, — &, —all,, we have:
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=a3h-'c-'|;-l;|lg E

== Bt (D-4) = 4"l

Cruestion &:

By using properties of determinants, show that:
1o a

W1 b Fl={asb){b-c)lc—a)
1 ¢ e

[N |

(i|a b cl|=la-b)b-c)lc-ala+b+c)

o b

Solution B:
| a o
(i) Let A=fl & &
I. [ 1'!
Applying R, — B —Rand &, — £, - K, we have:
0 a-¢ & -cf
A=} b-g B -
1 ¢ o
0 -1 —r—¢
=(e—al(b-c)f0 1 b+e
1 e &

Applying R, — R + R, we have:

0 —a+bh
A=(b-clc-a)d 1 b+e
I e e
LRV
=(a—b){b-c){c—a)l h+e
1 ¢ &
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Applying R, — R —Kand &, — &, - &, we have:

1
n+— b ¢
i
a=abe|-1 L o
a b
LR
[*} [=

Applying C, —aC,, C, =M and O, —oC,, we have:
I w41 B
A=abex—| -1 1 0

e

a0

Expanding along &, . we have:

d:—]h- :."+I Sl b
1 0 -1 1

- -]{-c’:|+{ﬂ’ slab’|mlea’ +b' 4o

Hence, the given result is proved.

Question 15:
Choose the correct answer,
Let A be a square marrix of order 3x 3, then |k4|is equal wo

qr
ar
4|
3k|4|

2 n & e

Solution 15:
Answer: O
Atz o square matny of order 3x 3.

] IlJl £
Let A= dy Ilﬁ oy
I,

o 1

3 !
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[her, &B ke
Then, kd = ka, &b, ke,
|ka, kb, ke,
ka, kb ke
S| =, kB A
ke, Kh, fie,
". 'hl rl
=k*la, B, o (Taking out common factors £ from each row)
a] b:l ':}
=k'|4
kA = K4

Hence, the correct answer is C.

Cruestion |6;

Which of the following is correct?

. Determinant is & saquare matrix.

. Determinant 15 a number associated to s malrix.

. Determinant is a number associoted to & square matrnx.
. Mone of these.

2hE e

Salution 16:
Answer; O
We know that to every square matrix, A = [aif]of order v, We can associate o mumber called

the determinant of square matrix A, where aif = [f,j}"' element ol A,

Thus, the determinant is a puiber associated 1o a square malrix.
Henee, the cormect answer 15 C,
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Exervise 4.3

Cruestion 1t
Find area of the iriangle with vertices at the point given in each of the following:

) (L.0), (6,0) .(4,3)
(i (2,7). (L1}, (10,8
(iiid (~2.-3). (3.2). (-1.-8)

Solution 13

() The aren of the triangle with vertices (1,0) 6,0 .[4,3} is given by the relation,
I 0 |

A= % (AR

4 3 |

= %[| (-3)-0{a—4)+1{l u-n]]
_lI[ 34 ]5]—L:5qumcm1ils

(i) The area of the irianghe with vertices (2,77, (L1),{10.3]) s given by the relation,
271
1
mn 5 1

E|.=l
2

%[2{|—n}|—1{1—m]+ 1{E-10]
_%[z[—wj-u-u;n{—:]]
=%[-|4+ 63-2]= %[—lﬁ+63]

_# .
== square units

(B} The area of the triangle with vertices (~2,-3}, (3,2). {-1,—8])is given by the relation,

l—E =31
A=—3F 2 1
=1 =& 1
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[
—E[—Z[ZH!]+3{3+lj+|{—2442]]

%[-2(1&]-3{4}“{-22]]
1
=—|-2M+12-22
H20012-22]
Henge, the area of the tnangle 1= |-I5| = | Ssquare units

Cruestion 2;
Show that peints Aa.b+c), Bibc+a),O(e,a+) are collinear

Solution 2;
Avrea of AABC is given by the relation,
a bt ]
A=—lb cda |
c a+h |
a b+e |
=%ﬁ—a a-b 0 (Applying & -, — & and &, -+, — k)
c—a a-c 0
a he+e |
=%{a—h}l{c—u}—l oo
T =10
a hs+e |
=%{a—h]{c—a}—l I 0 fApplying 8 — R, + 8.}
0 0 o0

=0 (All elements of &, are 0}

Thus, the area of the triengle formed by poants 4, Band C 15 e,
Hence, the points A, 8and O are collinear.

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer

Class X1 - NCERT — Marths Chapter 4-Determinants

Chuestion 3:
Find values of & if arca of triangle is 4 square units and vertices are

(i) (k.0).(2.0).(0,2)
(i) (—20). 0 4). 000k
Solution 3=

We know that the area of @ trangle whose vertices are [n, 37 ) (5. v Jand (5,0, )is the
absolute value of the determinant [ A}, where

y » 1
A=—|v, w |
LA |
It is griven that the area of iriangle is 4 square units.
S Amid,
(i) The aren of the triangle with vertices {£,0),{4,0),(0,2)is given by the relation,
L
a=lls U
021

=2[K{0-2)-0{4-0)+1(8-0)]

=ll[-:uc +#]=k+4

k4 =14
When —k + 4= — 4, k=8,
When —k + 4 =—4.k=0.
Henee, k=108,
(i) The are of the iriangle with vertices| <2.0) (0,41, {0k }is given by the relation,
-2 01
04 1
o & |

A=l
2

—-2(4-4]]

=k -4

Lhk-4=44

When & — 4 = -4, k=0,
When & — 4= 4,k=8.
Hence, £=0_8.
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Cruestion 4;
(i) Find equation of Tine joining [ 1.2)and (3, 6)using determinates
(i) Find equation of line joining (3,1 jand {9_3]u.3:in3 determinants

Solution 4:
(i) Lat P[x, v} be sty point on the line joining points A(12]and B{3,8). Then, the poims 4, 8
and P are collinear. Therefore, the area of tiangle ABP will be zero,
1 21
16 =0
ol

= %[1{6—;]—1{3—,;]”[3.1- L Euc]]:{l

= fh—p=6+Ir4+Iy-far=0
=y=dx=10
= y=2x

HI—

Hence, the equation of the line joining the given points is v =2x.
(i) Let {x, ¥]be any point on the line joining points 43,1 and
H['},}] . Then, the points A, Band #are collinear. Therefore, the area of the inangle ABF will
be zermn,

y ER
"~ i =0

v v 1

= %[5{3 - ¥)-1(9-x)+1{9y-3x)]=0
= O-3y-9+x+9y-3r=0
= hy—ltx=10
S a-dr=0
Hence, the equation of the line joining the given points is x—3v = 0.

Question 5:
1f the area of triangle is 35 square units with vemices (2,—6), (5.4)and (#,4). Then & is

A2
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B. -2
[ e
o1z,-2

Solution 5:

Answer: D

The area of the tiangle with vertices [2,-6] . 5,4)and [k,4) is given by the relation,

A=l
2

2 6 1

5 4 1

ko4 1
=%[z{4—4}+5[s—&}+1{m—4.t}]
= 3[30-6k+20-44]

1
_E[SD—IDJ:]
= 25-5k

It is given that the area of the triangle id £35.

Therefore, we have:

= M5.8k= 1135
= 5(5-k)=£35
= 5k=17

When 5-k=—7k=5+7=12,
When 5-k=-Tk=5-T=-2L
Hence, & =12, -2,

The comect answer is [
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Exervise 4.4

Cestion 1:

‘Write Minors and Cofactors of the elements of following determinanis:
™ 2 —4

"o

a

i

(i) b

Solution 1:

I -4
(i} The given determinant is k- ‘
Minor of element a, 15 M.
o.M, = minor of element o, =3
M, = mingr of element @, =0
M., = mimor of element o, =—4
M. = minor of element o, =2
Cofuctor of a,is 4, ={-1)"" M.
Ay ={=1)" My, = (=10 (3)=3
—H]": 2 =(-1)' (0)=0
V= (=157 My, = (=1) (4) =4
Ay '[_l-} 'H:: '{_]} (2)=2

(i) The given determinant is : d"

Minor of clement @ is M,
£.M, | = minor of element a,, = o
M, = minor of element o, =b
M., = minor of clement a, =¢
M., = minoe of element a,, =4

Cofactor of a,bs A4 =(-1]" M.
"'ll = [_I}H MII ={_I}:‘{'Er':|=d
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Ay =(-1)" M = (1) (b)=-b
Ay =1 = (1) () = e
A= (1 My = (1) () =

(Juestion 2:

Write Minors and Cofisciors of the elements of following determinanis:

===
(=T~ |
- O o

= ea —
-k D
[ERE

Salution 2:

The given determinant is

[
[
0ol

By the definition of minors and cofactors, we hove:

1
M, = mi fa, = =]
o = minor of a, |I:| ?‘
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M, = miner of a. =

X i
ool
M, = minor of a, —|g
. 1]
M., = minor of a,, = =0
LU
. 1
M., = minoe of a,, =
- ]
M ninor of ! | 0
, = mi ., = =
- “ o
. 0
M, = minor of a,, = . j—ﬂ

M., = minor of @, =

1
M,, = minor of a,, = =1
X £ D ?‘

1+1

A, = cofactor of o, =(—1)"'M, =1

Ay =cofictor of @, =(-1)"" M, =0
Ay, = cofactor of a, = (=11 M, =0
A, =cofucior of a, =(—17"M,, =0
Ay =cofactor of ay, =(-1]"7 M, =1

Ay = cofactor of gy, =(~1)"" M., =0
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A = oofactor of o, = 1} M, =0

Ay = cofactor of @, =(—1)"" M, =0

A, =eofacior of o, =(-11" M, =1
I 0 4

The given determinant iz (3 5 -1
01 2z

By definition of minors and cofactors, we have:

5 =1
M,,:mjnurnl’a,,:] z|=":'+l='
. ERS
M, = minor of a, = 5 =6-0=&
35
M,, = minor of &, = ]|=3_ﬂ:3
\ ]
]'-'|=.=m|mrruf'a=,=l —fl—d=-4
' i 1
M., = minor o an = o =2-0=2

=]}

=]=0=]

|
M., = minor of a., -L)

M, = minor of &, =

]
L

I‘ =0-20=-20

M, = minor of a, = I|=—1—12=—|3

rrp—
=
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M, = mimor of a, =

1
=5-0=3
3 ;1

A, =cofactor of a, =(-1]""M,, =11
A, =cofactor of @, ={—11" M, =6
Ay, = colactor ufﬂ,,={—]}lrJH,,=3
A, =cofuctor of @, =(-17"""M,, =4
A, = cofactor of @, =(—1)""" M,, =2
Ay, = eofactor of ay, =(—1)7 M, =-1
A, =cofactor of a,, = (1] M, =-20
A, = cofactor of @, =(—1)"" M, =13

Ay =eofictor of ay, ={-1]" M, =5

Cliapter 4-Determinants

Cruestion 3:

53

Using Cofactors of elements of second row, evaluate A=(2 O |

Solution 3:

The given determinant is

= Fd WA
[
ba o

We have:

1 2
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M ! D-lh==T7
S
soA =eofsctor of a ={_1}M M, =7

M., : j:ls-ﬂ:']'

oAy, = cofactor of ay, =(—11"" M, =7

P03
I

M., =10-3=7

My, =cofactor of a., —(—I]! M, =T

We know that Aus equal 1o the sum of the product of the elements of the second row with their
corresponding cofisiors.
A=y taniy t iy,

=2[7)+0{T)+1{-T)=14-T7=7

Cuestion 4
I
Using Cofactors of clements of third column, evaluate A=l v
I

[T
HH

Solution 4z
1
The given determinant is |1

¥z

(SR
]

Y
We have:

Y
M|1=| !

M., =

I x
=y—x
|

s A, =cofactor of g, =(—1) "M, =(2-¥)
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A, =cofactor of &y, =~ Ijl'J My ==[z=x)=(x-2z)
A, = eofactor of ay, -l\-l]-h't My, = (v -x)
We know that A s equal to the sum of the product of the elements of the second row with their

correaponding colcion.
A=a, A+, AL, +a A

=pz(z-y)ranir-z)+av{y-x)
i ARt - Tk - A e

=(x'z _1-":}-&[_1-:’ .r:"}-r[.ryz —Jr:_v]-
=:|:x"—_v"}+:![_v—.r:|+.r_|r{_1>—x}
=z(x=ylx+p)+(r-x)rap(y-z)
-{x—y}[:x-r:_w—::—x_)']
={x—y][:[:—:]+_r{;—:}]
={x—phz-x)[-z+¥]
=(x=yhly-z)(z-x)

Hence, A=(x-y){y=-z}(z-x].

(uestion 5:

For the matriees A and B, verify that | AF) = & A where

(i A=|i—l4].ﬁ‘=[—l 2]
k]

0
I
2

(i} A=

l.ﬂ'-[l 5 7]

Solution 5;

|1 -1 2 1
i) Al = —4][4 2 1]-[4 -8 -4]
l3 -3 6 3
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SAR) =

Now, 4 =[1

11
LBA=|2
I.

Hence, we ha

-1 4 -3
2 % 6

I -4 3
1
2
|

14 3
2 % 6

4 3B =

14 3=
-4 3

1
ve verified that {AH}I =HA.

o
(i) Af=|1

2
0
~.(A8) = [o
0

Mow, 4 =[0

I
LA =]5
7

Hence, we ha

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants
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¢ 1 2
[0 1 2]=[0 5 1)

1 ¢ 00
[1 5 7]=1 5 7
| 200 4

2
- 11
T 14

1
1 2].3'=H
7

¢ 7 |4J
ve verified that | 48] = 8.4,
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Exercise 4.5

Cestion 1:

1 12
Find adyoim of each of the matrices, [3 4]

Solution 1=

wH_l 2
R

We have,
Ay =44, =-3,4,=-2,4, =1

.'.r.rr.!.l':‘=|:-4“ "'l:vl]=|:4 '2]
A, Ay |3

Cruestion 2:
I =1 2
Find adjoint of each of the matrices | 2 3 5
-2 0 1
Solution 2:
I =112
Let 4=| 2 3 5|
-2 0 1

We have,

3
A = =31-0=13
a-p ]

2 §
.= ==[2+10)==12
4=, |--z0)

A
.4,‘—_2 D—U+&—'-ﬁ

-1 2
A, = =—|-1-01=1
L=l =)

1 2
Ay = =l+4=5
I e |
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1 -l 0 3
,4“.__2 0 -_{ -2]=
-1 2
= =-5-6=-11
) |2 5|

;‘!-,1—2 3:3-3—5
A, Ay Ay i 1 -1

Hence, adid=| 4, 4, 4, |=-12 5 -l
Ay Ay Ay 6 1 3

hoestion 3:

Verify Aladf A) = (o) ApA= A1

z 3

-4 -f

Solution 3:

A=[2 3]

= =f
We have,

|4 ==12=[=12)==12+12=0

(R
a0l l]'[n n]
M,
Ay =i, =dhAy =3 A, =1
-6 -3
Somdj A= 4 2]
Py,
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w3
”ﬁiﬂﬁﬂ
Also, (adi A} A= [46 25][-4 -ﬁ]
Lo waHe
Hence, Aladf A)={adi A) A=|4|1.

Cruestion 4
Verify A{adi 4)={adi 4)4= |41 .

I -1 2
K
o 3

Salution 4z

I -1 2
A=|3 0 =2
o 3

|4 =1{0-0)+1{%+2)+2{0-0) =11

Fooof [0 0
.-.|.41f=11[1:| 1 ﬂ]=[0 1 0]
oo o1 |00 I

Mo,

""H = D--”:] = —{9+2}=—| I.AIJ =1

.-'I_,I =—{—3—ﬂ}= 3.,.13,1 = 3—2:],.4” =—{[|+|.:|=—]
Ay =2-0=2 4, =~(-2-6)=8,4, =043=3

03z
sadid=|-11 1 &
0 -1 3

Mo,
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1 =1 2[00 3 2

Aladid)=3 @ -2{|-11 1 &

I o 3o <13
[O41140 3-1-2 2-846
= D404 4042 640-6
[ 04040 340-3 24049

M oo oo
<o 1o
o o1
Alsa,
0 3 21 -1 2
(adf AbA=|-11 1 &3 & =2
o -1 31 o 3

0+%+2  0+0+0 O-6+6
=/ =11+3+4+8 11+0+0 -22-2+24
0-3+3  0+0+0 0+2+9
1o o
=0 11 0
[T

Hence, Aladj A)={adf A) A= A=|A1.

huestion 6;

1 5
Find the inverse of each of the matrices (if it exists) [ 3 2]

Solution 6z

1 5
aa] ]

We have,
| =-2+15=13
M,
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"'Ill = 2""'1|: =3 '4:| = _jr'daz:_]

2 s
"m-'”"[a —l]

2 -5
_H agd _ﬁ[s l]

Chestion T:

1 2 3
Find the inverse of each of the matrices (it it exists). lﬂ 2 4]
oo 5
Solution 7:
1 2 3
Let d4=|0 2 4
0o o5
We have,
H-][lﬂ—ﬂ}—2{ﬂ—0}+3{ﬂ—ﬂ}—IEI-
Mo,

A, =10-0,4, =—(0-0)=0,4, =0-0=0
Ay =—(10-0)= =10, 4, =5-0=5 4, =—(0-0]=0
Ay =8—6=2 4, =—(4-0)=—4 4, =2-0=2
[m -0 2
cadid=| 0 5 -4

o oz

1 =1 2
—a-df-d-— o 5 -4
ET

] 2
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Chuestion K:
LU
Find the inverse of ench of the matrces (ifiexissh |3 30
52 -
Salution 8
o0
LetAa=|3 3 0
52 -
We have,
| =1{-3—0)—0+0=—3
Mo,
4, ==3-0==3,4,; ==(-3-0)=3,4,=6-15=-9
AH-—{ﬂ—“}-ﬂ‘..‘i::-—]—U-—l,..-i,,-—{2—“}-—2
Ay =0=0=04,==[0=0)=0.d,=3=0=3
S
sadid={ 3 -1 0
-9 -2 3
=3 00
.-..1"=ﬁm£fa=1 110
3 -0 -2 3
Croestion %;
201 5
Find the inverse of each of the matoces (if it exisis). | 4 -1 0
=T 1 1
Salution 9;
21 3
Let 4= 4 -1 O
-7 11
We have,

| = 2{=1-0)=1{4—0)+3{8-7)
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=2[=1)=1({4)=3(1}
=-1-4+3}
==3
Mo,
.-1“ =—|—ﬂ=—|,.}1l_. =—{4—ﬂ]=—-l1,xf”=ﬁ—7=|
Ay =—[|—ﬁ}= 5,4, =2+21=03 4, :—|:d+7:|=—| 1
""I_l. =ﬂ+5=3,.}iu =—|:|}—|2}=|2,..-f”=—2—4=—6

-1 5 3
soadid=|—4 21 12|
(]|
-1 § 3
oAt mf,r'.d-—l -4 13 12
H ! | 11 -6
Cruestion 10:
1 =1 2
Find the inverse of each of the matrices (it it exists). [0 2 =3
i -1 4
Solution 10:
I -1 2
Let 4=[0 2 -3
3 -2 4

By expanding along C1, we have:

|4 =1{8—6)-0+3(3-4)=2-3=-1

MNow,

Ay =B—6=24, =—(0+9)=-0, 4, =0-6=—6

Ay =—(—d+d)=0 4, =d-6=-2,4, =_{_2+H']'=_I-
A, =3-d4=-1,4, =—{—3—ﬂ}=3,:'l” =2-0=2
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2.0 -
Goadid=|-9 -2 3
L

] 2o =1 -2 0 1

LAt e —adid==1|=% =2 3|(={9 2 -3
|4

-6 =1 2 6 1 =2

Cuestion 11:

[ 0

Find the inverse of each of the matrices (if il exisis), (0 cosa  sing

0 sing —oosa

Solution 11z

(I} 0n
Let A=|0 cosa  simg |a
0 sing -cosa

We have,
|| = 1{~cos’ a—sin*a ) = —(cos™ a +sina | = -1
Now,

A, =—oos’ a—sin"a=-1,4. =04, =0
Ay =0 Ay, = —oosa, A, =—sing
Ay =0, 4,y = =sima, 4, =cosa
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-1 L] 1]
Sadid=| 1 —gosa —sina
0 —sina  cosa

-1 1] 1] 1 0 0
~AY _—aaj.l.a‘_—l 0 —cosg —sina|={0 cosa sina
Ml 0 —sing cosa h sina  —cosa

Omestion 12:

3 6 8 P
Let A= [2 5].“]5 [? q].‘l":nfylht[dﬂ} -4

Solution 12:

i7T
Ll:t.xi—[2 5]

Wi have,
|4|=15-14=1
Mo,

Ay =54y =—h A, =T, 4, =3

5 =7
A =|:_2 3 ]

'A':L- .-5 _.'r]

4 L2 3
6 8]
Mow, let B |
53l
We have.
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[8=54-56=-2
B -k
ol =
- 4
B =L, e 8|2
A 27 6] |7 _
- k)
Mow,
- -
= 41
E’"A'—[ 2 .[5 —T]
7 -2 3
- -3
2
45 63 al &7
-—-8 —+I2 -— ==
- 2 2 2 n
15 49 7 67, T
=3h ——e -~ _—3
2 2 2 2
Then

3 76 8
a3 35 0]
_ 1E+49 24463
12435 16445

[67 87
47 6l

Therefore, we have |AB =67x6 -7l T=4087-10859=-2,

Alsi,
[ 6l -87
Soadi| AR =|
f"”: ] '_ 47 El?]
| 1| a1 -7
SAB) =—adf
(4B)" [ 48] (48)= 2{ 47 67 |

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

ht

€IndCareer

Closs XI1 - WCERT — Maths Cliapter 4-Determinants

K
2 2

a e (2}
2 2

From (1) and {21, we have:
TR

Hence, the given result 1= proved.

hoestion 13:

If A-[ 3| ;].shu-w that 4° - 54+ 71 =0} Hence find 47

Solution 13;
il
A=
)

31 0-1 3+2] [# 5
A [ ! 2][| 2] l-a-2 -|+4_-'[-5 3]
st 54471
=[a s]_s[a I]+1|:I u]

-5 1 -1z ol
[ 5| 15 5 . 70
RE-IRER U NI
-7 o] [T o] [0 o
loe 7)o 7] oo
Henee A° =54+ T1=(),

fd=d=5d==T1
= 4 SA4" ==7147
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= A 4475 = 74"
= Al -5/ =-T4"

= A =-%u-5:}

=d'= l?fls;-,-i].
3llo s 20
st

Qruestion 14:

iz g
For the matnx A'=|:l l:|.ﬂnd:hc marmber aand b such that A7 =ad+5f =100

Solution 14:

3 2
A=
_e2|? TP 2][eez eer]
R U E R TS AR
MWow,

A +ad+bl =0

= [ Ad) A radd BT =0
= A A ral £ (147 =0
= Al +al+b4" =00

= A+al =-hd"'

= A '=%f.ﬂl—u“

Mo,

G 1o A1 2] [ -2
4 _|.4|MA_I|:—I 3]'[—| 3]

We have:

[Pors.t—m.l.lltip]ying by A e |A|=u]
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Zioa I
I—2_]32+a0_]3+a R b
-1 3] alfroa] e a]) &1 d+al | 1 -d-a
b I

Comparing the corresponding elements of the two matrices, we have:
—l =—l=k=1
b

%:l:—}—ﬂ:?.ﬁ':—q-

Hence, —dand 1are the required values of aand b respectively,

huestion 15:
1 1
Forthe matix A=|1 2 -3 |show thai 4° —64" +34+11 F = 0. Hence, 47",

2 -1 3
Solution 15:
1 |
A=]1 2 -3
2 -1 3
1 [ |
A=1 2 =31 2 -3
2 -1 3|2 -1 3

[14142 142-1 1-3+3] [4 2 1
=|142-6 14443 |-6-9|=-3 & -14
12-146 2-2-3 243489 |7 -3 14
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(4 2 171 1o

-3 & -l4|1 2 -3

|7 -3 142 <1 3

[ 44242 444-1 4-6+3
I4B-28 3416414 -3-24-42

| 7-3+28  T-6-14 T49442

A=d4

007

|- 27 6%

|32 -13 38
A=A £ 54411
(8 7 1] 4 2 1 111 1 00
=[-23 27 -6B|-6|-3 B -14[+5[1 2 -3|+11/0 1 O
| 32 13 58 | T -3 14 2 -1 3 001
807 1[4 12 s[5 5 5710 0

1}

|
[
Tk

2T 69— -18 48 B4 =15 10 15[+ 0 11 O
| 32 -13 5% 42 -I8 B4 2 =5 15 [ |
24 12 6 M 12 6

=|-18 48 —84|—|-18 48 -84

| 42 18 B4 | | 42 18 B4

000

00 o0|=0

000

Thus A" —64° +54+11f =2

Mo,

A =6 A 45411 =60,

= AAA) AT =6 AA) A7+ 54 1A =0 [ Post-multiplying by 4 'as |4= 0]
= AA[ A )= BA[ A7 )+ 5[ A ) =—10{447")

= A=A +5F=—114"

=4 '=-|—'|;.4-'-a.4+5;] Ay
Mo,
A —6A+5]
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4 2 1] [T 1 00
=[-3 & -14|-6{1 2 -=3|+350 1 0
ERE O I - V|
4 2 1] [6e a6 & 500
=-3 & -14|-|6 12 -1E|+j0 5 O
T3 4|12 -6 18] |0 0 5
g 2 1] [s 6 @
=[=3 13 =14|=[6 12 -18
T3 1w |1z -6 18
i -4 -5
=(=0 1 4
-5 3
From equation (1), we have:
I 4 -5 -3 4 5§
A== 1 al=Le o
”-531 ”5-3-|
Chuestion 16:
R I |
If A=|-1 2 —1|verily thai A’ —6.4° +94—4F =0and hence find A
1 -1 2
Solution 16:
p S |
A=|-1 2 -1
-1 2
2 =1 172 =1 1
A=[-1 2 =1{|-1 2 -1
-1 201 =1 2

del+l =2-1-1 241+1
={=2-2-1 1+4+1 -1-2-2
2+1+2 -1-2-2 1+1+4
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[
=|-5 B -5
5 -5 6
6 =5 5[z -1 1
A=L4=-5 & -5[|-1 2 -1
5 -5 el -1 2

12+5+5% —H-10-5 H+5+10
= -10-6-5 5+I12+5 -5-6-I0
+5+6 -5-10-6 5+5+12

22 =21 21
=|-21 22 -1
21 =21 22
Mo,
A=A 0 4—df
(22 -21 2 h -5 5 100
={-21 22 -21|-6/-5 & =5[+9/-1 -1 —4[ 1 0
| 21 -21 22 i 0-5 6 001
C1o-21 1 b -3 30 IS -4 9 4 0 0
={-21 22 -=21|-(-30 36 =30+ lE -9 —[ 4 0
| 21 21 12 W =30 36 0 4
LU T I a0 -3 30 g 00
=|=30 40 =30 |- =30 40 =3|(=|0 O 0
30 -3 40 A =M 40 g 00
LA =0l G = =0
iy,
A+ GA—df =0
= (AAA) AT -6 AL 4944 - 4L =0 [ Post-multiplying by A as [4[=0]

= AA[ AL ) BA[ AT )49 A4 )= 4147
= AAT —6AF +9] =447
= A =649 =44

o
= A = A -bA 190 )
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A =bA+9f

[a -5 3§ R B | 00 0

=|-% 6 -S5|-a|-1 2 —1|+90 0 0

|5 5 & -2 000

M6 -5 5 12 -6 6] [2 00
=-5 6 —5|-|-6 12 —a/+[0 9 0
|5 -5 6| |6 -6 12| |0 0 9

|3 1 -1
=1 3 1
I-1 1 3
From equation (1), we have:
31 -1
A":% 1 31
-1 1 3
uestion 17:
Let Abe nonsingular square matrix of oeder 3 x 3. Then |mdf4|is equal w
A |4
B. |4
=
D. 34|
Solution 17:
We know that,
[4 o o
[ur{fﬁ]:.}!:lx{lf: 1] |_.-1| 1]
o 0 |4
[4] o 0
= adid) 4= 0 |4 ©
L |
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I ooo
:MAIIAI=IHI1E ool=l4l ()
(U

- JaediA| = |

Hence, the comect answer is B.

hoestion 18:
If A is an invertible matrix of order 2, then det { A ' )is equal to
A det] )
1
det{.A)
[ |
(3]

B.

Solution 18:

Since A is an invenible matrix, A4 'existsand 4 = La:{.l'.al.

||

‘2 5]
As mutrix A s of order 2, let 4 =L"' p ]

Then, | 4| = aef - be and u.@::[d '&].
=L

Mow,

d b
I
7 i

|4 |4
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i
. |‘4..| _ 4 |
" (8 [
[ T4
m =i a

Hence, the correct answer 15 B,
Exercise 4.6

huestion 1:

Expmune the consistency of the system of equations,
+y=1

2r43y=3

Solution 1:

The given system of equations is:

r+2ly=1

2x+3y =13

The given system of equations can be written in the form of AX = 8 where

L e

Mo,

|4 =1{3)-2{2)=3-4=—-1=0
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A1 nomesingular,
Therefore, A exists,
Henee, the given system ol equations 15 consastent,

Cruestion 2:

Examine the consistency of the system of equations.
2r-y=5

xey=4

Solution 2z

The given system of equations 15

2.1.- —_'|I = 5

r+y=4

The given system of equation can be written in the form of AY =8 where

oot el Jes [}
|4 =2(1)~(-1}1)=2+1=3=0
2. Ais nen-singular.

Therefore, 4 ' exists.
Hence, the given system of equations is consistent.

Cruestion 3:

Examine the consistency of the system of cquations.
r+3y=5

2ribhy=§

Solution 3:

The given system of equations is:
+iv=5

2rt+hr=K

The given system of equation can be written in the form of AY = 8 | where

S
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v,
[4=1{6)-32)=6-6=0
. Ais a singular matrix,

)| & 7|

(acdid) & = E ﬂm - [i‘:::.] =[—ﬁz]: ’

Thus, the solution of the given system of equations dees not exists, Hence, the given system of

equlions 1% imeonsislent,

Qruestion 4:

Examine the consistency of the system of equations,
o+y+z=1

243w+ 2:=2

ax+av+ az =4

Solution 4z

The given system of equations is:

r+y+z=1

2x+3y+2z=12

av byt oz =4

The system of equation can be written in the form of AX = 8 where

11 1 £ 1

A=]2 3 2 |.X=|y|and B=]2|.
la a 2a z 4

Mo,

|4 =1 =2a)=1{4a=2a)+1{2a-3a)
=dg-lo—g=da-3a=a=0

oo Ais a non-singular matrix,

Therefore, A exists.
Hence, the given system of equation is consistent.
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Chuestion 5:

Examine the consistency of the system of equations,

Jx=y=2zm=1

2y=zm=]

Ix-Sy=3

Solution 5:

The given syatem of equation is:

Ix—p—2z=2

2_]' — 2 =—l

In-5p=3

This system of equations can be written in the form of AY = 8, where
I x 7

A=0 2 =1[X=|y|omd B=|-
3 =5 0 z 3

Mo,

|| =3{-5)-0+3{1+4)=—15+15=1)

coA i a singular matrix.

MNow,
-5 10 3
(adid)=| -3 & 3
-6 12 &
-5 10 52
Sedid)B=| -3 6 3 -1
-6 12 6] 3

“10-10+15] [-5
= B-649 |=|-3|s0
12=12+18| |6

Thus, the solution of the given system of equation does not exist. Hence, the system of equations

is inconsistent.
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Chuestion 6

Examine the consistency of the system of equations,

Si=y+4z=5

2r43y+iz=1

Sx—=2y+hr=-1

Solution 6:

The given syatem of equation is:

Sx—yp+dz=5

2o+ 3p+82=2

Sx—-2y+bhz=-1

The systein of equation cai be wrilten i the fosm of AV = 8 where
5 -1 4 X 5

A=|2 3 5L.X ¥ and B=| 2 |,
i 26 z -1

Mo,

|A|=5[IR+Iﬂ}+ I{12-25)+4(—4-15)
=5{28)41{-13)+ 4 -19)

=140-13-Ta

=51=0

/v A is non-singular.

Therefore, A7 exists,

Hence, the given system of equations is consistent.

Ouestion 72
Solve system of hnear eguations, usimg mairis method,

Srx+dy=4
Tx+3y=5

Solution T

The given system of equation can be written in the form of AY = 8, where
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I e Y e o ol
T 3 ¥ 5
Now |4]=15-14=120
Thus, A is non-singular. Therefore, its inverse exists.

Mow,

= )

57
e 2]

[HESH

Hence, x=2and p=-3,

Question §:
Solve svstem of linear equations, using matrix method,
2x—y=-1
In+dp=3

Solution K:
The given system of equation can be written in the form of AY = & where

e

Mow,
Now |4| =B+3=11=10

Thus, A is non-singular. Therefore, its mverse exists,
Mo,

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

ht

€IndCareer

Closs XI1 - WCERT — Maths Cliapter 4-Determinants

Chuestion %;
Salve system of linear equations, using matrix method.
dr-3y=3
Ix—Syr=7

Solution 9=
The given syatem of equation can be written in the form of A = & where

efy Sprel e[}

Mo,
[4]=-20+8=-1120

Thus, A is non-singular. Therefore, its inverse cxists.
Mo,

gt o o ]

xeengls S
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Ouestion 10:
Solve ayatem of lingar equations, using matrix method,

Sx+2y=1
Ix+2y=5

Solution 10:

The given system of egquation can be written in the form of AY = 8 where

A= [5 Z].X[x]aﬂd 3:[3].
32y 5

M,

|a|=10-6=4=0

Thus A 15 non-singular, Therefore, ifs mverse exists,
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Chuestion 11:
Selve system of linear equations, using matrix method.
x4 y+z=1

.':—2'u—z=E
- el

Jy-5z=0

Solution 11:
The grven system of equation can be written in the form of AY = 8 where

o [x !

A—ll =2 =1 A=y undﬂ-i.

| z
I Iz o

M,

| = 2010+ 3)=1{-5-3)+0=2(13) - 1{-8) =26 +5 = =0
Thus A s non-singular, Therefore, 115 inverse exists,

Mo,

A, =134, =54,=3
Ay =84, =-10.4, =
"‘:u:Il":: =3|-‘1:|;| =-5

13 & 1]
{mfpi}-— -0 3|
A 4 |
|| 3 -6 -5
mos 17!
AX=AB=2|5 w0 3|2
M 3o-f =5 :
9
x II3+I2+9
=|p|=o|8-15+27
| 7| 3-9-45
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34 !
=5l 3
2
Hence, x =1, y -%,aﬂd z-—%.
Question 12:
Solve system of linear equations, using rsatrix method.
—-y+z=4
2r4yp—3z=
r+y+z=1

Solution 12:
The given system of equation can be written in the form of AY = & where

1T -1 1 X 4
A=[2 1 =3, X=|y|and B=|0].
11 1 r 2

Mo,
H =][l+3]+l{2+3]+|{2—l}|=4+5—l=|l}=ﬂ

Thus A 1= non-singular, Therefore, s inverse exisis,
MNow,

"'Ill = ":"fl' = _S"‘!l.'t=]
A, =24, =0 4,==2
A, =2 A, =54,=3
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4 Iz
{_H]—— =5 0 35
A L
ll 1 -2 3
4 2 2047
XNed Bm—|=5 O 5|0
1 -2z 3|2
N 1640+ 4
= | W | = | =20 T
z EENIER:
0
=% -0
10y
2

Hence, x=2, y=—land = = 1.

Chuestion 13;

Solve system of linear equations, using matrix method.
2e43p+3z=5

—=2y+z=—4
Ix=y=-2z=3

Solution 13:

The given sysiem of equation can be written in the form of A =8 here
[4]=2{4+1)-3{2-3)+3{-145)

=205)-3[-5]+3(5)

=10+15+15=40=0

Thus, A is non-singular, Therefore, its inverse exists,
i,

ht
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A =54, =54, =5
Ay =dody = =134, =11
Ay =0 Ay, =LAy =7

1 l5 100
Al[mﬂﬁ}—ﬂs -13 1
I
s 3 85
~x=a'g=Lls 213 1| -a
s o1 -7 3
Ix 2E-12+27
ol p|=L| 2545243
L 25-44-21
i
L P
0 o
1
=| 2

Hence, x=1,p=2and z=-1.

Question 14:
Solve system of linear equations, using matrix method.
r—y¥+2z=T

In+dy-5z=-5

2r=y+3z=12

Solution 14:

The given system of equation can be written in the form of AY = B where
-1 2 [x T

A=|3 4 -5|X=y|and B=|-3|
-1 3 lz 12

Mo,
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[ =1{12=5)+1{#+10)+ 2{=3-8) = T+19-22=d =0
Thus, A is non-singular. Therefore, its inverse exists.
Mow,

A =74, =-1%4, =11

Ay =ldy == 4, ==1

Ay ==3 Ay, -II,-1 =7

(]

A
idy=—|-19 -1 11
Hl[m;r} -1 -1 7
7 1 3|7
.'..1.'=,-1'.H‘=l =19 -1 L) -5
-1 -1 7|12
X 49-5-3h
=¥ =l —133+5+132
= =TT+5+ 84
] 2
=l 4 |=]1
4 12 3
Hence, x=1, v=land z=
Cuestion 15:
2 -3 3
IFA='3 2 —4| find 47" Using A" solve the system of equations
i1 -2
e -dy+5z=11
Jx+2y—4zr=-5

X+ yp=2z==3

Solution 15:
2 -3 5]
A=3 2 -
1 -2
CJAENA+ )+ HAO+H+5I-2)=0-06+5=-1=20

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer

Class X1 - NCERT — Marths Chapter 4-Determinants

Nﬂw,ﬁ,,:ﬂ.r{-::]..{:,:l
Ay ==L 4. =94, =-5
Ay =l 4, =25 4, =13
-1 27 [0 1 -2
.'.A':&[mﬁa‘h—l -4 23|=(-2 % -23 )]
|1 =5 13) |-l § -3
Mow, the given system of equations can be written in the form of AX = 8, where

2 =3 5] [x m
A=|3 2 =4{ X¥=|y|ond B=|=5
11 -2 z | -3

The solution of the system of equations is given by X= A48
x| [o 1 =27
¥l=[=2 9 23| -5| [Using(13]
| |-1 5 -13f)-3)
0-5+6 1

=|=12-45+69 =] 2

=11=25+3% ]
Hence, x=1, y=2 ondz=3

Omestion 16:

The cost of 4 Kg onion, 3kg wheat and 2kg rice is Rs 60, The cost of 2 kg onion, 4 kg wheat
andd Bkg rice 15 B 90, The cost ol 6 kg onien 2 kg wheat and 3 kg rice 1 Rs 70,

Find cost of each item per kg by matrix method

Solution 16

Lt the cost of onions, wheat and rice per kg be Rs 0, 8v Vand By Zrespectively.
Then, the given situation can be represented by a system of cquations as:

dx+3y+2z =060
2x+4y +bz =90
Gx+2Zy+3z=T0

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer

Class X1 - NCERT — Marths Chapter 4-Determinants

This system of equations can be written in the form of AY = & | where

43 2] [« 60
A:Eﬂﬁ,f'_fﬁ.ﬂdﬂ:%.
62 3] |= 0

[A]=4{12-12)-3{6-36)+2{4- 24} =0+ M —dD=50=0
Mo,

A, =04, =30,4, =-20
Ay =—5,.r|_._. =|],AH =10
Ay =104, ==20,4, =10

0 -5 10
Ladid=| 30 0 =20 |
-20 16 10 |

0 -3 m]

adﬂ_L VT

|A1 20 10 10|

0 =5 10 [60]
=X-—|30 o -20|%
-20 10 10 || 70|

x [ 0=450+700
=|y(===| 1800 +0=1300
F | =120+ 500 + T |
| 250
=—| 400
Rl 400

ht
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5
(8
B

sx=5y=fand : =8

Hence, the cost of onions 15 ReSper kg, the cost of wheat 15 85 B per ki, and the cost of nice s

Rsdper kp.

Miscellameous Exercise

Question 1:
x sind  cos
Prove that the determinant [-sind —x 1 |is independent of &
cosé | X
Solution 1:
x sinél  oos
A=|-gind  —x |
cosdt 1 X
= r{.‘l.'r - l}—sim?l:—xsinH—msﬂ]+cusﬂ[—sinﬂ+xmﬂ}
=1 —x+xsin” @+ sindoosH —sin Feos -+ xoos” &
=i —x+x[sin’ &+ cos’ 8)
=r'—x+x
=x (Independent of &)
Hence, A is independent of &

Cruestion 2:

Withowt expanding the determinant, prove that
a el 1ot A

boB ocal=fl BB

e ab I &

Solution 2:
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by [# —vait, /. — b, andf, — o, |

1 [Taking out factor abe from ]

=l & & [ Apptving € e Coand C, |

=R.HS.
Hence, the given result is proved.

uestion 3:
oagons  cosacsin i —sing
Evaluate| —sin g cos /7 0
singrcos F sinasinf oosa

Sodution Az
cosacos I coscosing¥ —singa
A=| —sin g cos 7 1]
singeos  sinasinf cosa
Expanding along ;. we have:
A= —s.‘inul{—si.nasm’ﬁ+ws: ﬁs;inﬂ]ﬂ;l:lsr:f[mnws: Fteoscrsin’ #)
=gin’ o sin® 7 + cos’ )+ ma:a{Qas! M +sin® 7
=sin® o 1)+ cos® (1)
=1
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Cruestion 4;
b+c cta a+
If @ band ¢ ore real numbers, and A=|c+a a+h beg(=0
+b bh4p c+a

Show that either a+b+e=0ora=h=g¢

Salution 4z

F+e c+a a+h
A=|lc+a a+bh hee
a+h bie ota

=0

Applying R, — R, + R, + R, . we have:
2a+b+e) 2a+h+c) 2a+h+e
A=| c+a a+h bt

@+h b+ c+d
1 I I
=2(atbecllcra a+th b+e
a+h bte cta
Applying C, = C, - Ciand C, = C, —C,, we have:
1 0 0
A=Ya+b+c)jcta b-c b-a
a+h c—a c-b
Expanding along & . we have:
a—2{414b+c}|:]}|:{b—.:']{c-—h]—[ﬁ—u}l{:‘—ﬂ]]
—2[a+b+:'}[—b’ — + e —bot o +ac—a’ |
=E{a+b+rj[a&+&r+m—::r—fr"—f’:l
It is given that A =10,
[u+n’r+n‘][uﬁ+b¢' ten—g —h —:.'::|=|."I

=FEither @ + b4 e =000 ab+be+ea—a’ —F - =0.
Mo,

wh+bc+ea—a’ -0 - =

= —Zah—2hv—2ea+2a + 25 + 20" =10

= {a=b) +{b-c) +{c-a) =0
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= [a—h]:{b—:‘j: ={£‘—|::I]': =0 [{ﬂ—b}l,[b—c]'l ,{-:'—4:1]1'r an:nm)—ncgmiw:]
=({a-h)={b-c)=(c—a)=0

= g=h=r

Henge, if A =0, then either a+b+c=00r a=f=c.

hestion 5;
e I x
Solvetheequations | x  x+a 1 [=0ae=0

Solution 5;
xt+a X z
x xta x |=0
x X  x+a
Applying R, — R + R, + R, we get:
Bx+a Ixda 3Jx+
x x+a x (=0

I X X+4a

=(Ix+alls x+a oz =0

T & xta

Applying C, = C, —Cland O, = C, —C, we have:
011

=(Ix+a)lx a x=0

r X a

Expanding alomg R, we have:

[5.1'+n][lm.r":|=ﬂ

= ﬂ':[j'.l'+ﬂ:|='|:|
But a=0,
Therefore, we have:
Ix+a=0
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= Nm——
Cruestion 6
IIJI'.' IHI'.'+L':
Prove that |a® + b W ar |=da’het
ab W +he &
Solution 62
a be ao+o’
A=|r+ah K e

al B+ o
Taking out common factors g band ¢ from C,C, and O, we have:

ht

I ¢ @t
A=abcla+h b a
h hee ¢

Applying R, —» &, — K and

A =abe

o
]
b—a

&

h—g

b

G+

-

B, = B — R, we have;

il

Applying R, — B, + R, we have:

a

o+

A=ahe

a+h &
h—a &

[

—d

Applying R, = B, + &, , we have:

A=abe

a [

a+h b

a+

o

h

o

W0

Coas

= Zab'c

a+h B

1 I

i
L
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Applying C, =, =, we have:

0 C=a dt

A=Xabela+h  -a o
i i 0

Expanding along R, we have:

A=2able[ale-a)+afa+c)]

= Eab\{-[ar.' —a a4+ ar:':l

=2ak'c( 2ac)

= 4a'he’

Hence, the given result is proved.

pestion 7;
1 =2 1

Let A=|<2 3 1 |verify that
1 1 5

(i) [oiA]" = adi{ ")

i (A7) =4

Solution T:

~A=1(15-1)+2(-10-1)+1{-2-3) =14-22-5=-13

A =144, =14, =-5
Mow, A, =114, =4.4,=-3

Ay =Sy =-3dy =-1
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14 11 -5
Ladid=[11 4 -3
S

|
1 = — midid)

||
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4 11 -5 -4 -1l 5
=_é N4 4:%_11 4 3
5 -3 - 5003

U

|adjid| = 14{—4—9) =1 1{-11-15)-5{-33+20)
= 14{-13)—-11{-26)-5(-13)

=—182+286+65=169

We have,
=13 Ia
adi[adid)=| 26 3%
=13 -13

-13
-13
=63

[l = ,ll{ada{ed;a}}

i =13 26 =13
6 =39 =13
Ti6e

=13 =13 63

I—I P |
=={2 -3 -1
13

-1 -1 -5
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e s
_14 -1l = 13 13 13
Now, 47 =Ll -11 4 3)=[-5 % 2
P Ms
13 13 3

L4 _[_L_E] — .t

(L ) 169 169 169 169

~adi[47)= _[_ﬂ_ﬁ] 1 & _[_£+£]
169 168 168 169 169 169
B w0 _[_a2+55J 5121

169 164 169 169) 169 169

g =13 26 =13 g =1 2 =1
-ﬁ M =38 =13 -E I =3 =]
=13 =13 -n3 =1 =1 =5

Henee, [uq’.l'.d]-l = ucﬁ{.*i" ]

(i)} We have shown that:

I -14 -11 5
Als—| =11 =4 3
'3 5003

| -1 2 -
And mj.-x"-ﬁ 2 =3 -
-1 -1 -5

Mow,

|4 ||_[#]a[_[4x[-|3]+l IH[-25:|+5"‘{'13}:|

.[#)}{-maj--%
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q?d'.a!' =1 2 -l
B I o P « 12 o3 -
[ En 1 ]3
1 =2 1]
== 3 =A
1 1 5
(4') =4
Question §:
X ¥ Xt}

Evaloate | v x+y x

X+ X ¥

Solution 8z

X ¥ OX+y

A=| p X+ y x

Ty K ¥

Applying R, — R, + R, + R, . we have:
2(z+2) 2Uxty) 2Axty)
A= ¥ I+y X

I+ x ¥
| 1 |
=Xx+y) ¥ x+y
X+¥  x ¥
Applying C, = C, -C, and C, = C, - C,, we have:
1 0 U]
A=Zx+w)| ¥ X X—¥
Xty -y X
Expanding along &, we have:

https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer



https://www.indcareer.com/schools/ncert-solutions-for-12th-class-maths-chapter-4-determinants/

€IndCareer

Closs XI1 - WCERT — Maths Cliapter 4-Determinants

A=Zx t_;'][-f +y(x= }J]
= —2{x+y}[r! £y —_ur}
==2x"+1")

uestion %:
1 x ¥
Evalumte | vy ¥
1 = xty

Solution 9:

l X ¥

A=l x+y ¥

1 x  x+y

Applying R, — &, — Band & — R, — R, we have;
I x y

A=t oy 0

00 x

Expanding along C,, we have:

A=1{w-0)=

Question 10:
Ulsiing properties of determanants, prove thil:
o a A4y
& opra|=(Feyiy=alio=g)lardry)
¥y atfi

Solution 10;
@ o fey
-8 B pea
oy oasp
Applving &, =+ & — Kand & — B, - K, we have:
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& @ ey

oo foa a-j

y-a ¥-al a-y

a’ ey
=(f-allr-alll Bre -1
i

LR S

A=

Applying R, — R, — 8., we have:

o wt e+
1 F+va -1
0 p-g 0
Expanding along #,, we have:
A=(f-a)(y-a)[-(r-F)-a-F-7]]
=(f-ally-al(y-fla+8+r)
~(a-B)B-rMr—ala+f+7)

Hence, the given result is proved.

A=(f-a)(y-=)

Cruestion 11:
Using properties of determinants, prove that:

Ed J." I+ pr
L E Y
z r |+p_

=(1+poz)(x-y)(y-z)z-x)

Solution 11:

x & 1e gy

A=y ¥ lep’
z @ l+pd

Applying &, — & — Kand R, — R, — R, we have;

x ¥ L+ px’
A=|p-x p-x pl{}"—x’

z-x ext plr-x)
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rox L+ pa’

Sl pex p(er e
1 z+4x pI{:’+xr+.r:}|
Applying R, — R, — &, we have:
X 1+ px'
A={y=xl{z=x)]l yex p{_g"tf+1}':|
0 z-p plz-p){x+y+z
r L oo’
=(y-alz-x)(z-))[1 y+= p{_p‘:+x:+.'r_r_
01 plr+yez)
Expanding along #,, we have:
A-[J.'—_v]-l:.v—z}[z—x][[—l]{p]fx}"+x'+x}y}
+1+ ¢ plo+ y+2)xw)]
={z-y)(y-zWz—x)-poy* - pr’ - py
w1+ e’ b prt p e + pos)
=(x—p)p—z){z—x){1+ poz)
Hence, the given result is proved.

Chuestion 12;
Using properties of determinants, prove that:

g —a+h —ade

bia 3 —bap|=3{asbec)absbatea)
—c4+a =c+bh de

Solution 12:
a ath =gt
Aom|=big k] bt g
—c4+a —c+h k'S

Applying C, — € +C, + 0, We have:
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a+h+e —a+h —a+r]
A=la+h+e W -+
u+bh+e —w+bh &k
1 =a+h =@+
=(a+h+c)ifl 3 b+
1 —+&  3c
Applving R, —» &, — Kand &, = & - 8 we have;
| —a+h —a+tc
."‘|.=f¢r+5r+|:':|l:l 2h+a a-h
0 w-c¢ 2e+a
Expanding along ), we have:
a={a+b+f:|[|:2&+a}[2f+u]—{a—b}fa—c:l]
={a+b+¢}[4br+2ab+2m+a"—a"+m:+fm—bc']
={a+h+c])i3ab+ 3hc +3ac)
=3 a+b+ o) ab+be+oa)
Hence, the given result is proved.

Ouestion 13:

Using properties of determinants, prove this:
I 1+p 1+ peyg

2 3+2p 44353p+lg|=1

3 6+3p 10+6p+3g

Solution 13:

1 l&p I+ pd+g

A=(2 342p 443p+lg

3 6+3p 10+6p+35g

Applving B, —» & - 28 and & —» B, 38, we have:
T l+p l+peg

A=l 1 1+p

o3 T+ip
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Applying R, — R, - 3R, we have:

1 l4p l+psyg
A=|00 1] 2+ p

U] 1
Expanding along €, we have:
[
a=l| "o p1-0)=1
Cruestion 14:

Using properties of determinants, prove that:

siner  cosa cos|o 5|
ind cos B cos|f+5) =0
siny cosy  eoslF+d)

Solution 14;
sing  cosa cos(o+ )
A=sing cosf cos{f+d
sing gosy  eos(ped)

sinasing  oosacosd  cosacos§ —sinasind

h sin o cos &

Applying € = +C 4 we have:

Comer oo g COBG 0SS C0s e C08 8 —sin o sin
o5 Fensd cos Foosd  cos Feos S —sin Fsin
cospeosd  cosyoosd oo poosd —sinpsind

B sindcosd '

Here, two columns © and O, are identical.
LA=0
Hence, the given result is proved.
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Chuestion 15;
Selve the system of the following equations

Solution 15;

Let l:p,lq.%= F

X ¥
Then the given syatem of equations 15 as follows:
2p+ig+iir=4
dp—fg+r=1
Gp+9g+20r=2
This svstern con be written in the form of AY = &, where
23 W ” 4
A={4 -6 5 [ X=|g|and B=|1],
6 9 =20 F 2
Mo,
[ A = 2{1200—45) - 3 80— 30)+10( 36 +36)
=150+330+ 720
=12
Thus, A is non-singular. Therefore, ils inverse exists,
Mo,

A, =154, =110,4,=T2
Ay =150, Ay, = 1, Ay, =
Ay =T Ay =30, 4, =24

A e (o)
TS 10 75
=L 11 =100 30
fzon 72 [i] —24
Mo,
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X=A'R
[p L[ ase Ts]a
=g ==t 100 30 ||
[ | 206
|r T8 242
Ca00+ 150150
=ﬁ 440 - 100+ 60
| ZBE+0-4%
[1
reo] |2
el 1<
0] |}
5

1 | 1
SpEm=gm—=and r=-
P73 5

Hence, x=2, p=3andz = 5.

Chuestion 16;

Choose the correct answer.

If e, b e, are in AP, then the determinant
+2 x+3 x+la

+3 r+4 x+2
+4 x+5 x+2e

AN

B. 1

Oox

0. Ix

Solution 16z
Answer A
r+2 x+3 x+2a

A=[x+3 x+4 x+20

r+4d x+5 x+2e
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+I x+3  x+la
=|r+3 x+4 x+{a+c (Zh=a+c a5 abyande are in A7)
+i4 x+5 T+ 2

Applying R — R -8 and R, — K, - 8., we have:

-1 -1 a—c
A=|r+3 r+d zé(atc)

1 1 c=a
Applying B - & + &, | we have:

i 1] 0
A=lz+3 x+4 xtatc

1 1 o=

Here, all the clements of the first row (1) are zero,
Hence, we have A =,
The correct answer is A

Question 17:
Choose the correct answer,
x 00
IT X, ¥, 2 are non-zero real numbers, then the mverse of matrix A= 0 » 0] is
o 0 =
o0 oo 00
Alo o0 Byz|0 »' 0O
o o o o
x 00 100
[ %ﬂ y O D—I 1 0
"o oo oz o 01
Solution 17:
x 0 0]
A=|0 y 0
00z
~ld =x{pz-0)=n==20
MNow,
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"'Ill = _'I'f,.d.-: =10, "'|3=“
Ay =0 Ay = az 4, =0
Ay =04, =0, 4, =xv

[iz 0 w0
Soadid =0z U‘|

o 0 =

| 4|{"‘W}
v 00
=—| 0 x= 0
e 0w

M| =
=
=

I
=
w =
=
i
| p——
-
-
oo
h_:?
T —

00

The correct answer is A,

Question 18:
Choos the correct answer,

| sind 1
Let A=| —sindd 1 sind |, where x <0< 2r, then
-1 —sin@ 1

A Det(A)=0
B D {A) e (2=
C. Der{d)e(24)
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p. Per(A)a[2,4)

Solution 18:

| =i i 1
A=| =siné | siné
=1 ~sin# 1

s =101 +5in:E}—sinS{—5inE+5in£':|+ I{sir.! ﬂ'+l:|
=1+sin’ @+sin’ @+ 1

=2+2sin’ ¢

= 2(1+sin” #)

Mow, 0<8=<2x

= 0=sinb=]
=0zsin"@Bz]
=1z l+sin 0s2

=22 1l+sin" =4

o Det{ Ay e[2,4)

Hence, the cormect answer is D
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Chapterwise NCERT Solutions for
Class 12 Maths :

e Chapter 1 — Relations and Functions

e Chapter 2 — Inverse Trigonometric Functions.

e Chapter 3 — Matrices

e Chapter 4 — Determinants.

e Chapter 5 — Continuity and Differentiability.0.0

e Chapter 6 — Application of Derivatives.

e Chapter 7 — Integrals.

e Chapter 8 — Application of Integrals.

e Chapter 9: Differential Equations

e Chapter 10: Vector Algebra

e Chapter 11: Three Dimensional Geometry

e Chapter 12: Linear Programming

e Chapter 13: Probability
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