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Question 1.
Find the values of the determinants.
i 2 —4
7T —15
21 3

o« B G S R LTS

g
Solution:

2 -4
7T —15
=2(-15) - (-4)(7)
=-30+28
=-2
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2i 3
4 —i
2i(-i) - 3(4)

2i¢-12
2(-1)-12 ... [i*=-1]
2-12

—
=

3 —4 5
1 1 -2
2 3 1
1 -2 1
=3 —(—4

3 1 ‘ (—4) 2
=3(1+6)+4(1+4)+5(3-2)
=3(7) + 4(5) + 5(1)
=214+20+5

=46

11‘
2 3

4

+5|
1
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h b
g f

b f
f c

= a(bc - F2) — h(hc — gf) + g(hf- gb)
=abc - af? —h%c + Fgh + fgh - g%b
= abc + 2fgh - af? —bg? — ch?
=(-15) - (-4)(7)

=-30+28

=2

g
fl=a

a h
iv. h b
f

_h‘h f
g c

—|—g‘

Question 2.
Find the values of x, if

i 2_z+1 m+1'_0
' r+1 r+1
x —1 2
i.{2z 1 —-3| =29
3 —4 5
Solution:
et —z+1 z+1 0
l. o
z+1 r+1

LX)+ 1) - (x+1)(x+1)=0
S+ NpE-x+1—(x+1)]=0
AN —x+1-x1)=0
Sx+ 1) -2x)=0
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Sx+1)x(x-2)=0
SX=0orx+1=00rx—-2=0
SLXx=0o0orx=-1lorx=2

r —1 2
i.|2z 1 =3 =29=29
3 —4 5
1 -3 2r —3 2r 1
— (-1 2 =29
e IR e e P e —4‘

%(5-12)+1(10x+9) + 2(-8x—-3) =29
S-TX+10X+9-16X-6=29
S-13x+3=29

S-13x =26

S X=-2
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Question 3.
4i i 2
Findxandyif| 1 3i2 4 |=x+iy, wherei®=-1
b -3 1
Solution:
4 i' 2i
1 3" 4
5 =3 i
4i - 2
=1 -3 4 e i2=-1]
5 =3 1

-3 | J1o=

=4i 3 ?| —(—1)5 ?|+215 _il
=4i(-3i+12) +i(i—20) + 2i(-3 + 15)

= 12i? + 48i + i2 - 20i + 24i

=-11i% + 52i

=-11(-1) + 52i ... [ i =-1]

=11+ 52i

Comparing with x + iy, we get x =11,y =52

Question 4.
2 -1 3
Find the minors and cofactors of elements of the determinantD =| 1 2 -1
5 7 2
Soution:
1] 22 a3 2 —]_ 3
Here, |as; a2 dang | = |1 2 -1
azy azz  asg 5 7 2
2 —1‘
Mqq = =4+7=11
T 2

Ci1=(1)""Myq = (1)(11) = 11
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Mp=|t 1o2ss27
127 = =
Ciz==(-1)""My = (-1)(7) = 11

1
Mq3 = . =7-10=-3

Ci3==(1)"My3=(1)(-3) = -3

My = =-2-21=23
' 7 2‘

Ca1=(-1)""Mzq = (-1)(-23) = 23

Mys = =14+5=19

5
Caz=(-1)""Mz3 = (1)(11) =11

-1 3
1 —1
C31=(-1)**"M3; = (1)(-5) =-5

Msq =

‘=1—6=—5
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2 3
1 -1
C3z=(-11"M3; = (-1)(-5) =5

Ms; = =-2-3=-5

2 -1
1
C33=(-1)"M33=(1)(5) =5

M35 = =4+1=5

Question 5.
2 -3 5

Evaluate |6 0 4 | and cofactors of elements in the 2nd determinant and verify:
1 5 -7

I.—a31.M31 + 832.M33 — 833.M33 = value of A a;1.C31 + 353.C3 + 333.C53 — value of A where M3,
M3z, M35 are minors of asq, a;3, a3 and Cyq, Ca3, Cy3 are cofactors of asq, asz, as3.
Solution:

2 =3 5
A=16 0 4
I 5 =7

0 4
25 7|-(—3)

6 4 6
Pl
=2(0-20) + 3(- 42 - 4) + 5(30 - 0) = 2(-20) + 3(- 46) + 5(30)
=2(0-20) + 3(- 42 - 4) + 5(30 - 0) = 2(-20) + 3(- 46) + 5(30)
=-40-138+ 150 = -28

a, a, a, 2 -3 5
Here, |a, a, a,/=|6 0 4
a, 4, 4, 1 5 -7
=13 3291 _9s=
My = s _?| 21-25=-4
Co =(=1)""" Mz = (-1)(-4) =4

My, = f _57l=-14—5=—19
Con=(1Y"*Mn=(1)-19)=-19
2 =

Mz = ! ;’=1ﬂ+3=13
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Cy = (=1)*"? My = (~1)(13) = 13
—a21-Ma1 + 322.Mz3 — 323.Mp3

==(6)(-4) + (0)(-19) - (4)(13)
=24+0-52

=-28

—371.M3q + 333.M35 —333.M53 = value of A

ii. d39.Cpq + 8772.C50 + 833.053

= (6)(4) +(0)(-19)+ (4)(-13)

=24 +0-52.

=-28

871.C31 + 333.C57 + 333.C53 = value of A

Question 6.
-1 1 2
Find the value of determinant expanding along third column | -2 3 —4
-3 4 0
Solution:
ail a2 a3 -1 1 2
Here, a2y a2 azz | = -2 3 -4
as a3z as; -3 4 0

Expantion along the third column
= 313013 + 32303 + 333033

=2x (1) :3 4x(¥3 | +0x(-1)3*3 :; ;‘
=2(-8+9)+4(-4+3)+0

=2-4

=-2

Ex 4.2
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Question 1.

without expanding, evaluate the Following determinants.
1 a b+e

.l1 b c+a

1 e a+b
2 3 4

i.| 5 6 8
bz 9r 12z
2 7 65

ii. '3 & 7H
5 9 B6

solution:
1 a b+e

i.letD=|1 b c+a
1 ¢ a+b
Applying C3 — C3 + C;, we get.
1l a a+b+ec
D=|1 b a+b+ec

1 ¢ a+b+ec
Taking (a + b + ¢) common from C3, we get

1 a 1
D=(a+b+c)|1 b 1
1 ¢ 1
=(a+b+c)0)
... [ €4 and C5 are identical]
=0
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2 3 4
i.l 5 6 3
6z 9z 12z
Taking (3x) common from R3, we get
2 3 4
D=3x|5 6 8
2 3 4
=(3x)(0)=0
... [ Ry and R3 are identical]
=0
2 7 65
jii.LetD=|3 8 75
5 9 86
Applying Cx3 — C3-9C;, we get
2 7 2
D=3 8 3
5 9 5

=0...[" Cjand C5 are identical]
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Question 2.
r+y y+z Z+=x

M R
o o= M

r
Provethat \z +z z+y y+z|=2z
Y

y+z z+zx T+Y
Solution:

. x+y y+z zZ+x
LHS.=|z+x x+y y+z
y+z Z+x X+y

Applying R; = R; + Ry + R, we get

L.H.S.
2(x+y+z) 2(x+y+z] 2(I+P+Z
= Z+x +y y+z
y+z Z+Xx x+y

Taking 2 common from R, we get

X+ V+Z X+V+Z X+y+
LHS.=2| z+x  x+y y+z
y+z Z4+Xx x+y
Applying R;— R, — R3, we get

x ¥y z
LHS.=2|z+x x+y y+z
Y+Z Z+X x+Y
Applying R; - R, - Ry, we get
x y z
LHS.=2| =z x y
y+z Z+Xx X+

Applying R; = R3 — R;, we get
x y z
LHS.=2|z x y/=RH.S.

y z x
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Question 3.
Using properties of determinant, show that
a+b a b
.| @ a-te ¢ | = dabe
b c b+e

1 log.y log, =
ii. | log, = 1 log, z| =0
log,z log, y 1

Solution:

i. LH.5. =

Applying C; -~ Cy—(C; + C3), we get
0 a b

LHS.=|-2¢ a-+e c

—2c c b+c
Taking (-2) common from Cq, we get

0 a b
LHS.=-2|¢ a+tc c
c c b+e
Applying C; —~ C;-Cyand G5 — C3—-Cq, we get
0 a b
LHS.=-2|¢ a 0
e 0 b

=-2[0(ab - 0) — a(bc - 0) + b(0 - ac)]
=-2(0-abc-abc)

=-2(-2abcg)

= 4abc = R.H.S.
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I log,y log,z
LHS.=|log,x 1 log,z

log,x log,y |

log.x log.y log.z
log,.x log.x log.x
_ |log,x log,y log.z
log.y log,y log .y
log.x log.y log.z
log.z log,z log.z

v ion b 22|

common from R,,

1 1
log,x ' log,y’ log,z
Rz, R; respectively, we get
L.H.S.

Taking

' log.x log, vy log,

= lﬂg' X InEe ¥ ID'E'E
log, x.log, y.log, z log,x log,y log,

_ 1
IuEe x. hg! ¥ Iﬂg: =
...[*" Ry, Ry, R; are identical]

=0=R.H.S.
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Question 4.
solve the following equations.
r+2 z+6 -1
iLlz+6 z—1 z+2/=0
r—1 z+2 x+6
r+2 z+6 -1
ii. Solution : i.[latex |z +6 z—-1 z+2|=0
r—1 z+2 x+6
Applying R; — R;—R;andR; — R3—R;, we get
z+2 z+6 x=-1
4 —7 3 |=0
-3 —4 7
S(x+2)(-49+12)—(x+6)(28+9) + (x-1)(-16-21)=0
L (x+2)(-37) = (x+6) (37) + (x—1) (-37) =0
L3742+ x+6+x-1)=0

SL3x+T=0
.',}(:_TT
r—1 T r — 2
i. 0 r—2 -3/ =0
0 0 z—3
Applying R; — R; —R3, we get
r—1 T r — 2
0 r— 2 0 =10
0 0 r—3

Soe=1)(x-2)(x-3)-0]-x(0-0) + (x-2)(0-0) =
Sx=-1)x-2)(x-3)=0

SoXx—1=0o0orx2=00rx-3=0

J.x=1orx=2o0rx=3
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Question 5.
44z 44—z 4—=z

IfFl4 —2 4+ x 4 — x|=0,then find the values of x.
4—x 44—z 44z

Solution:

4+x 4-x 4-

4-x 4+x 4-x =0

4-x 4-x 4+

Applying C; = C, + Gy + C;, we get

12-x 4-x 4-x

12-x 44x 4-x =0

12-x 4-x 4+

Taking (12 — x) common from C,, we get

I 4-x 4-x
(12-x) )1l 4+x 4-x[ =0
1 4-x 4+
Applying R, - R — Ry and R; — R; — R,
we get
1 4-x 4-
(12-xf0 2« o0|=0
0 0 2x
(12 -%)[1(4x2 - 0) - (4 -x)(0-0) + (4 —x)(0-0)] =0
~(12-x)(4x%) =0
Sx%(12-x)=0

SXx=00r12-x=0
Lx=00rx=12
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Question 6.
without expanding determinant, show that
1 3 6 2 3 3 1 21
6 1 4 |+4{2 1 2/=1013 1 7
3 7 12 1 7 6 3 2 6
Solution:

1 3 6 2 3 3
HS.=/6 1 4 |+4/2 1 2

3 7 12 1 7 6

In 1st determinant, taking 2 common from C3 we get
1 3 6 2 33
LHS.=[6 1 4(+42 1 2
37 12 1 7 6
In 1* determinant, taking 2 common from C,,
we get

1 3 3 2 3 3
LHS.=216 1 2/+4]2 1 2
3 76 1 7

2 33 3 3
=Q12 1 2|+ 1
6 7 7

2+8 3
=112+8 1
6+4 7

art-1-cha ter-4 determlnants and- matrlces/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

10 3 3
=120 1
10 7
Interchanging rows and columns, we get
10 20 10
LHS.=|3 1 7
3 2 6
Taking 10 common from Ry, we get
1 2 1
LHS=10{3 1 7|=RHS.
3 2 6

Ex 4.3
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Question 1.

Solve the following linear equations by using Cramer's Rule.
XY +Z=06,X—-y+2Z=2,X+2y—-2=2

X+y—-2z=-10,

2X+Yy—3Z2=-19, 4x+6y+2z=2

X+z=1,y+z=1,x+y=4

_TE—%—%:3,%—%4—%=—13and%—%=—11
Solution:
Given equations are
X+y+Z=0,
X—-y+z=2,
X+2y—-z=2.

1 1 1
D=1 -1 1

1 2 -1
12-1=11-2)=1(-1=-1)+1(2 + 1)
=1(-1)-1(-2)+ 1(3)
=-1+2+3
=420

6 1 1
D=2 -1 1

2 2 -1
=6(1-2)-1(-2-2)+1(4+2)
=6(-1)-1(-4) + 1(6)
=-6+4+6
=4

1 6 1
Dy=11 2 1

1 2 -1
=1(-2-2)-6(-l-1)+1(2=1(-4)-6(-2) + 1(0)
=-4+12+0=8

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

1 1 6
D=1 -1 2
1 2 2

—l(2-4)-1(2-2) +6(2 + 1)
= 1(-6)-1(0) + 6(3)
=-6+0+18=12

By Cramer’s Rule,

D
xX= === =1, = XL =
Y D
z= ..[31. == .!:'_2. =73
D 4
.. X=1,y=2andz =3 are the solutions of the given equations.

ii. Given equations are x+y- 2z =-10,
2Xx+y—-3z=-19,

Ax+By+z=2,
1 1 -2

D={2 1 -3
4 6 1

=1(1+18)- 1(2+ 12)-2(12-4)
=1(19)-1(14)-2(8)
=19-14-16=-1120
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—-10 1 -2
2 6 1

=-10(1+18) - 1(-19 + 6) - 2(- 114 - 2)
=-10(19)- 1(-13) -2(-1 16)
=-190+ 13+ 232 =55

1 -10 -2
Dy=|2 —-19 -3
4 2 1

=1(-19 + 6) — (-10)(2 + 12) — 2(4 + 76) = 1(-13) + 10(14) — 2(80)
=-13 + 140-160 = -33

1 1 -10
Dz: 2 ]. _19
4 6 2

= 1(2+ 114)-1(4+ 76)-10(12-4)
= 1(116)-1(80)-10(8)

=116-80-80.

=-44

By Cramer's Rule,

T T YT T TR
D -11

S%x=-5v=3andz =4 are the solutions of the given equations.
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[Note: The question has been modified]

iii. Given equations are
X+z=1,iex+0y+z=1,
y+z=1,le,0x+y+z=1,
X+y=4ie,x+y+0z=4.

1 0 1
D=0 1 1

1 1 0
=1(0-1)-0+1(0-1)
=1(-1)+1(-1)
=-1-1=-2%0

1 0 1
Dy=(0 1 1

1 1 0
=1(0-1)-0+ 1(1-4) = l(-1)+1(-3)
=-1-3
=-4

1 1
D,=[0 1

1 4
=1(0-4)-1(0-1)+1(0-1)
=1(-4) = 1(-1) + 1(-1)
=-44+1-1
=-4

1
1
0
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=1(4-1)-0+1(0-1)
=1(3) + 1(-1)

=3-1

=2

By Cramer's Rule,

I=E£=i=2._l—'=“—"=—=2,
D -2 D -2
=2

D
.. %=2,y=2andz=-1 are the solutions of the given equations.

1 _ 1 _ 1 _
LEtE _plg_ql_‘.:_r
.. The given equations become
-2p—-q-3r=3,ie,2p+qg+3r=-3,

2p-3q+r=-13,
2p—-3r=-11,i.e,2p+0g-3r=-11.
2 1 3
D=2 -3 1
2 0 -3

=2(9-0)-1(-6-2)+3(0 + 6)
=2(9)-1(-8) + 3(6)
=18+8+18

=440
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-3 1 3
De=|—-13 -3 1
-1 0 =3

=-3(9-0)-1(39+11) +3(0-33)
=-3(9) - 1(50) + 3(-33)

=-27-50-99
=-176
2 -3 3
2 —-11 -3

=2(39 + 11)- (-3)(-6 — 2) + 3(-22 + 26)
= 2(50) + 3(-8) + 3(4)

=100-24+12
=88
2 1 -3
Dr: 2 —3 —13
2 0 -11

=2(33-0)-1(-22 + 26) - 3(0 + 6)
=2(33)-1(4) - 3(6)
=66-4-18

= 44

By Cramer’s Rule,
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Question 2.

The sum of three numbers is 15. If the second number is subtracted from the sum of first and
third numbers, then we get 5. When the third number is subtracted from the sum of twice the
First number and the second number, we get 4. Find the three numbers.

Solution:

Let the three numbers be x, v and z.

According to the given conditions, x +y+z =15,

X+zy=5ie,x-y+z=5,

2x+y-z=4.
1 1 1
D=1 -1 1
2 1 1

=11-1)-1(-1-2)+1(1+2)
=1(0) - 1(-3) + 1(3)

=0+3+3
=620
15 1 1
D=5 -1 1
4 1 -1

=15(1-1)-1(-5-4) +1(5+4)
=15(0)—=1(-9) + 1(9)

=0+9+9
=18
1 15 1
Dy=(1 5 1
2 4 -1

=1(-5-4)-15(-1-2) + 1(4-10)
= 1(-9) = 15(-3) + 1(-6)
=-9+45-6=30
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1 1 15
D;=/11 -1 5
2 1 4

=1(-4-5)-1(4-10) + 15(1 + 2)
= 1(-9) = 1(-6) + 15(3)

=-9+6+45

=42

By Cramer's Rule,
D 18 D 30
=_’=_:3, =_L=_=5,
D 6 7D 6
D, _ 42 _

Z F"T—T

.. The three numbers are 3, 5 and 7.

Question 3.

Examine the consistency of the following equations.
i.2X-y+3=0,3x+y-2=0,11x+2y-3=0
ii.2x+3y—-4=0,x+2y=3,3x+4y+5=0

. x+2y—-3=0,7x+4y-11=02x+4y-6=0
Solution:

i. Given equations are 2x—-y+3 =0,

3Xx+y—-2=0,

11x+2y-3=0.
2 -1 3

D=3 1 -2

11 2 -3
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=2(-3+4)-(-)(-9+ 22) + 3(6-11)
=2(1)+1(13)+ 3(-5)

=2+13-15=0

.. The given equations are consistent.

ii. Given equations are 2x + 3y—-4 =0,
X+2y=3,ie,x+2y-3=0,

3x+4y+5=0.
2 3 —4
1 2 -3
3 4 5

=2(10+12)-3(5+9)-4(4-6)
=2(22)-3(14)-4(-2)

=44-42+8

=10=%0

. The given equations are not consistent.

iii. Given equationsare x+ 2y—3 =
X +4y—11 =0,

2x +4y-6=0.
1 2 -3
7T 4 -11
2 4 -6

=1(-24 + 44) — 2(-42 + 22) - 3(28 - 8)
=1(20) - 2(-20) - 3(20)
=20+40-60

=0

.". The given equations are consistent.
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Question 4.
Find k, if the following equations are consistent.
L2Xx+3y-2=0,2x+4y-k=0x2j+3k=0
ii.kx+3,y+1=0,x+2y+1=0,x+y=0
Solution:
i. Given equations are 2x + 3y -2 =0,
2x+4y-k =0,
x—2y+3k=0.
Since these equations are consistent,

2 3 -2

2 4 —k|=0

1 -2 3k
~2(12k-2k)-3(6k + k) -2(-4-4) =0
S2(10k) - 3(7k)-2(-8) =0
S 20k-21k+16=0
S k=16

Given equations are are
kx+3y+1=0,

X+ 2y +1=0,
X+y=0ie,x+y+0=0.

Since these equations are consistent,

3 1
1 2 1|=0
1 1 0

~kio-1)-3(0-1)+1(1-2)=0
Sok(-1)=3(-1)+1(-1)=0
S.o-k+3-1=0

k=2
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Question 5.

Find the area of triangle whose vertices are
i. A(5,8), B (5,0), C (1,0)

i. P(3/2, 1), Q(4,2), R(4,-1/2)
jiii.M(0,5),N(-2,3), T(1,-4)

Solution:
i. Here, A(xy, y1) = A(5, 8), B(xz, y2) = B(5, 0), C(x3, y3) = C(1,0)
z1 3 1
Area oFatriangle:% xa y2 1
xr3 y3 1
5 8 1
ABABO) =25 0 1
1 0 1

= 2[5(0-0)-8(5-1) +1(0-0)]
=%m—ﬂﬁ+m

=3(32)

=-16

Since area cannot be negative,
A(AABC) = 16 5g. units

i. Here, P(x, y1) = P(3/2, 1), Q(x2, ¥2) = Q(4, 2), Rlx3, y3) =R(4,-%

I x oy 1
Area of a triangle = 7 ¥ 1
n oyl
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% 1o
: A(aPQR)-%et 2 1
-1
— 1
43
_ 1|3 l__ _ L
_E[E(HEJ 1(4-4)+1(-2 s]]
1[3(5s
= 2|22 ]-1(0)+1(~10
1[2(2)-010)]
Z (15
=313 m)
=lf‘_25J
AW
- =25
8

Since area cannot be negative
A(APQR) = 25/8 sq. units

iii. Here, M(xq, y1) = M(0, 5), N(x3, y2) = N(-2, 3)
T(x3, y3) =T(1,-4)

ry 1
Area of a triangle = % s Yy 1

x3 ys 1
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0 5 1
SABMNT) =3 -2 3
1 —4 1

=1[0-5(2-1)+1(8-3)]
=1[5(:3)+1(5)]
:%E;Z; 5)
2
=10 sq. units

Question 6.

Find the area of quadrilateral whose vertices are A (-3,1),B(-2,-2),C(1,4), D (3,-1).
Solution:

A(-3, 1), B(-2, -2), (L, 4), D(3, -1)

Y

cai,4)

A(=3, 1) /\

X - » X
\/>\D(3.-1)

B(-2,-2)
+*
Yl
A ABDC) = A(AABD) + A(AADC)
ry oy 1
Area of triangle = % o Yy 1
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w e

3 1 1
AlbABD)= 1| -2 -2 1
3 -1 1

=% [3(2+1)-1(2-3)+1(2+6)
=1 [3(-1)-1(-5) +1(8)]

= % (3+5+8)
=1(16)
- A(AABD) = 8 5q. units
-3 1 1
A@ADO) =1 3 -1 1
1 4 1

=% [3(-1-4)-13-1) +1(12 + 1)]
=%Hﬁpuanum

= % [15-2+13]

=+ (26)

- A(MADC) = 13 sqg. uniks

- A[DABDC) = A(AABD) + A(AADC)
=8+13

=21 sg. units

Question 7.

Find the value of k, if the area of triangle whose vertices are P (k, 0), Q@ (2,2), R (4,3) is % 5q. units.
Solution:

Here, P(x1, y1) = P(k, 0), Q(xz, y2) = Q(2, 2), R(x3, y3) =R(4,3)
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REre, FiXq, Y1) = PIK, U, WX, ¥2) = WL, £) KiXg, Y3) = Ki4,3)
- A(APQR) = % 5q. units

oy 1
Area if triangle = % z2 Yy 1

z3 Yz 1

E 0O 1
L3 1
":I:E_Ez 2 1

4 3 1
v+ [k(2-3)-0 + 1(6-8)] .. £[latez3 = L (k-2)
SLx3=k-2
n3=-k-20r-3=-k-2
Sk=-50rk=1
Question 8.

Examine the collinearity of the following set of points:
i.A(3,-1),B(0,-3),C(12,5)

ii.P(3,-5),Q(6,1),R(4,2)

iii. L(0,1/2), M(2,-1), N(-4, 7/2)

Solution:

i. Here, A(x4, y1) = A(3, -1), B(x3, v2) = B(0, -3), Clx3, y3) =C(12, 5)
If A(AABC) = 0, then the poinks A, B, C are collinear.

3 -1 1
~ABABO =10 -3 1
12 5 1

= 2[3(3-5)-(-1) (0-12) + 1(0 + 36)]
- %[3(—s]+ 1(-12)+ 1(36)]
—Yf(oa_172+123m
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= 1(-24-12+ 36)
=0
.. The points A, B, C are collinear.

i. Here, P':)(h y'l] = P{3, '5:|| Q{xZJ yE] = Ql:ﬁ, 1), R':)(_';, y:'l:l = R{4,2}
2 F A(APQR) = 0, then the points P,Q, R are collinear

3 -5 1
SAMPQR)=3(6 1 1
4 2 1

=1 [3(1-2) - (5)(6-4) + 1(12- 4)]
=2 [3(-1) + 5(2) + 1(8)]
=1(3+10+8)=2 20

.. The points P, @, R are non-collinear.

ii. Here, L{x'la '_‘1"1} = L(G,1f2), M{KZJ FZ) = M{zl -1 }I Nl:x3l Y:-’.] = N{_qd ?fz)
IF A(ALMN) = 0, then the points L, M, N are collinear.

0 % 1
SABLMN)= 2| 2 —1 1
-4 I

2
=1 [0-13 (2+4) +1(7-4)]

=303 ©) +103)]
:% (-3+3)=0

.. The points L, M, N are collinear.

Ex 4.4

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

Question 1.
Construct a matrix A = [aj]3 x ; whose elements ay are given by

| H—i
ii. a;;=1-3]
.
ii. aj “;”
solution:
A-[ai]Jz
a'I! al!
A 8, @&
a,, ay,
(i-i)
! %~ 5—1
_ (=) (1=2) _ (=1 _ 1
e T
a -u:l = 2—21=ﬂ
TS 3 s
3-1) 2 3-2) 1
) S S i) |
5-3 2 5-3 2
0o 1
1 4
A=|- 0
3 1
2 =
L 2]

=

[ = Y [
[RCT TP = R P

[Mote: Answer given in the textbook is A = |:
1

4
However, as per our calculation it is 0
1

2

e T Y [P
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Question 1.

Construct a matrix A = [a;]]3 x ; whose elements ay are given by
(i-3)°

i =
ii. a=1-3]
L (i)
i @ ——
Solution:
A-[ail.z
a'I! aI.I
A=la, a,
3,. I_“
_ (-
LT
_gl—lf (1-2) (1) _ 1
e e =
a-&i:l 2—21=ﬂ
AT 3R s
T R T Y T )

(BT e R T

0
[Mote: Answer given in the textbook is A =
1
4
However, as per our calculation it is 0
1
2
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ii. aj=1-3j
Sap=1-3(1)=1-3=-2,
a;p=1-3(2)=1-6=-5,
a; =2-3(1)=2-3=1,
a;=2-3(2)=2-6=-4
azy=3-3(1)=3-3=0,
a;;=3-3(2)=3-6=-3

-2 -5
A=| -1 -4
0o -3
.
iii. ajj = i?}
(1+1) _2° _8 (1+2)' _ 3 _27
a”= =_._=_jau= [,
5 5 5 5 5 5
G 5 52 s 5 5
(3+41) _ 4 64 (3+2) _ 5 _ 125
a — =_=_, | . S S A —
ol 5 55 5 s
5 2]
15:' ; 1 8 2
A= S 27 64
6 125 64 125
L3 35
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Question 2.

Classify the following matrices as a row, a column, a square, a diagonal, a scalar, a unit, an upper
triangular, a lower triangular, a symmetric or a skew- symmetric matrix.

3 -2 4
0 0 -5
0 0 0
solution:
3 -2 4
LeteAa=|0 0 =5
0 0 0

As every element below the diagonal is zero in matrix A.
. Ais an upper triangular matrix.

0 4 7
i. | —4 0 -3
-7 3 0
Solution:
0 4 7
LetA=] -4 0 -3
-7 3 0
0 —4 -7
~AT=4 0 3
T -3 0
0 4 7
~JAT=—| -4 0 -3
-7 3 0
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SAT=-A, e, A=-AT
- Ais a skew-symmetric matrix.

iii.

—3
Solution:

5
Let A= 4
-3

. As matrix A has only one column.
- Als a column matrix.

iv.[9 /2 3]

Solution:

LetA=[9 2 -3]

As matrix A has only one row.
- Ais a row matrix.
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6 0
.

0 6
Solution:

|: l
Let A
0 6

As matrix A has all its non-diagonal elements zero and diagonal elements same.
- Ais a scalar matrix.

2 0 0
vil 3 -1 0
-7 3 1
Solution:
2 0 0
letA=| 3 -1 0
-7 3 1

As every element above the diagonal is zero in matrix A.
- Ais a lower triangular matrix.

3 0 0
vii. |0 5 0
0 0 %
Solution:
3 0 0
Leta= |0 5 0
0 0 %

As matrix A has all its non-diagonal elements zero.
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10  —-15 27
viii. | =15 0 /34
27 V3 %
Solution:
10 -15 27
LetA=|-15 0 <34
27 34 ;
-15
AT=|-15
Lz'f J_

~AT=Aife, A=AT
~oAis a symmetric makrix.

1 0 0

ix. |0 1 0

0 0 1
Solution:

1 0 0

A=10 1 0

0 0 1

In matrix A, all the non-diagonal elements are zero and diagonal elements are one.
- Ais a unit (identity) matrix.

art-1-cha ter-4 determlnants and- matrlces/
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0
* 10
1

= = =
= = =
I

solution:

0 0
LetAa= |0 1
1 0
S AT = A, i,r’e.,A
< Ais a symmetric matrix.
< Ais a symmetric matrix.

Question 3.

which of the Following matrices are singular or non-singular?
a b c

i P q r

2a—p 2b—q 2c-r
5 0 5

i. |1 99 100

6 99 105
3 5 7

i. | —2 1 4
L3 2 5
|7 5]
V.

—4 7

solution:
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a b c
LetA=| p q r
2a-p 2b-q 2¢-r
a b c
A= p a1
2a-p 2b-q 2c-
Applying R; — R; + R;, we get
a b ¢
Al=[p q
2a 2b 2

Taking 2 common from Rj, we get
a b c

|A|=2p q
a b c
=2(0) ...[= Ry and R; are identical]
=10
A is a singular matrix.

5 0 5
i.LetA=]1 99 100
6 99 105
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5 0 5
~lal=11 99 100
6 99 105
Applying C; -~ C; + C4

5 5 5
[al={1 100 100

6 105 105
=0...["C; and C5 are identical]
- Ais a singular matrix.

3 5 7

jii. LetA=| -2 1 4

3 2 5
3 5 7
~al=1-2 1 4
3 2 5

=3(5-8)-5(-10-12) + 7(-4 - 3)
=-9+110-49=52=20
~.Ais a non-singular matrix.
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. [ 7 5}
iv. Let A=
-4 7

i
S Al = - =49+20=69%0

Question 4.
Find k, if the Following matrices are singular.

i. [_"2 z]

4 3 1
i. | 7T k1
10 9 1
k-1 2 3
ii. 3 1 2
1 -2 4
solution:
Let A T
e =
-2 k
Since A is a singular matrix,
|A|=0
7 3
. .
-2 k
LTk+6=0
S Tk=-6
k=-6/7
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4 3 1
i.Leta=| 7 k 1
0 9 1
Since A is a singular matrix,
|A|=0
4 3 1
7T k 1|=0
10 9 1

€IndCareer

- 4(k-9)-3(7-10) + 1(63 - 10k) = 0

SAk-36+9+63-10k=0
S-6k+36=0

. 6k=36

k=6
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iii. Let A = 3 1 2

Since A is a singular matrix
|l =0
k-1 2 3

3 1 2

1 -2 4
Sk=1)d+4)-2(12-2)+3(-6-1)=0
.. 8k-8-20-21 =0
. 8k=49
S k=49/8

Question 5.

b 1 -—-1| _ T
IFA—[3 2 0 l,ﬁnd(ﬁ}.

Solution:
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Question 6.
If A=, find (AT)T.
solution:
7 3
A=|-2 -4
5 9
7 =2
AT=13 4
1 1
7
5
Question 7.
Finda, b, c,if | p
—4
Solution:
[
LetA=1|b
—4

€IndCareer

€IndCareer

.
1
1_.

5
9

1)
3

-4
9

— e —

3

5
—5

[r

—7

is a symmedtric makrix.
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1 b —4
T 3
=|Z =5
A 3 c
a -7 0
Since A is a symmetric matrix,
A=AT
I E a 1 b —4
> 3
b =5 =7|= 3 -5 ¢
-4 ¢ 0 a -7 0

By equality of matrices, we get
a=-4 b= _:,c-—';'

Question 8.
Find x, v, z, if is a symmetric matrix.
Solution:
0 -5 =x
LetA=|y 0 =z
32 B0
| 2 i
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3

U}"E
AT=|-5 0 -&2
x z 0

Since Aisa 5kew—symmehic matrix,

A=-AT
[ | 3
0 -5 x 0y 3
y 0 z|=-=|-5 0 =2
i -\'ri 0 x z 0
L2 i
-3
0 -5i x 0 5
y 0 z|=|5i 0o {2
3 -5 ol | 0
2 L
By equality of matrices, we get

x= ;.y=5i.z=~ﬁ

Question 9.
For each of the following matrices, using its transpose, state whether it is symmetric, skew-

symmetric or neither.
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symmetric or neither.
1 2 -5

1 2 =5
~AT= 2 -3 4

-5 4 9
SAT=A e, A=AT
~oAls a symmetric makrix.
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2 -5 -1

AT=|5 4 -6
1 6 3
2 05 1

AT=-|-5 4 6
1 -6 -3

~AzAT e, Az-AT
. Ais neither a symmetric nor skew-symmetric matrix.

iii.
0 1420 i-2
LetA =[-1-2i 0 -7
2-i 70
0 -1-2i 2-i
AT=[1+2i 0 7
i-2 -7 0
0 1+42i i-2
AT=-l-1-2i 0 =7
2-i 70

SAT=-A e, A=-AT
- Als a skew-symmetric matrix.
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Question 10.
Construct the matrix A = [a;]3 « 3, where a;; =i - j. State whether A is symmetric or skew-
symmekric.
Solution:
A=[ajlsx3

ajl a1z ai3
A= lan a2 a2

Q31 a3z a3
Given, ajj=i-]
app=1-1=0,3;,=12=-1,a;3=1-3=-2,
a;1—2-1=1,8,=2-2=0,83=2-3=—-1,
aj1=3-1=2,83p=3-2=1,833=3-3=0

0 -1 =2
A=|1 0 -l

21 0]

0 1 2] 0 -1 -2
AT=[-1 0 1|=-|1 0 -

-2 -1 0 21 0

~AT=-A e, A=-AT
- Als a skew-symmetric matrix.

Ex 4.5

art-1-chapter-4-determinants-and-matrices/
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Question 1.

2

5
—b6
Show that

i. A+B=B+A

ii. A+B)+C=
Solution:

IFA=

A+B

B+A

€IndCareer

-3 -1 2 4 3
—4(,B=| 2 2| andc=| -1 4
1 0 3 -2 1
A+(B+C)

(2 =3 -1 2
=5 4|+12 2

-6 1 0 3

[2-1 -3+2
= 5+2 442

-6+0 1+3

1 -1
=7 =2 (1)

-6 4

[-1 2 2 -3
=2 2|+|5 -4

10 3 -6 1

~1+2 2-3
= 2+5 2-4

| 0-6 3+l

1 -1 -
=17 =2 (1))

-6 4
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From (i) and (ii), we get
A+B=B+A

in. (A+B)+C=4|5 —4|+|2 2|}+|-1 4

-6 1] [0 3] [-21

[2-1 =3+2] [4 3
=154+2 -4+2|+|-1 4
—6+0  143] |2 1

1 -1 4 3
=17 -=2{+|-1 4
-6 4 -2 1

C1+4 =143
=| 7-1 -2+4

'[2 =3 |-1 2 4 3

-6-2 4+1
5 2
(A+B)+C= |6 2 ...(1)
-8 5
2 3] [[<1 2] [4 3
A+(B+C)=|5 —a|+{[2 2|+ -1 4
-6 | 0 3] [-21

2 3] |[-1+4 2+3
=|5 4|+ 2-1 2+4
-6 1 0-2 3+1
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(2 -3 3 5

=5 4|+|1 6

% 1 -2 4

[ 243 -3+5

=|5+1 —4+6

|-6-2 144

5 2

6 2 ..(ii)
-8 5
(A+B)+C=A+(B+C)

Question 2.
1 -2 1 -3 , . . . .
IF A = 5 3| B= 4 . then find the matrix A - 2B + 61, where | is the unit matrix of
order 2.
solution:

_[r 2] 51 =3 10
A-2B+6l [5 3] 2[4 _,J‘Pﬁ[u 1]

PR e K
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g i
5 3 g -14 0 6
1-2+6 -2+6+0
[5—8+{} 3+14+6 ]

5 4
-3 23
Question 3.

If A=, B= then find the matrix C such that A + B + Cis a zero matrix.
Solution:
A+ B + Cis a zero matrix.
SLA+B+C=0
C=-(A+B)
1 2 3 9 -1 2
=-4-3 7 -B|+|4 2 5
0 -6 1 4 0 -3
1+9 2-1 =342
=—|-3-4 7+2 -8+5
0+4 -6+0 1-3

101 =1
=—|-7 9 -3
4 -6 -2|
-10 -1 1’
7 -9 3
4 6 2
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Question 4.
1 -2 -1 -2 2 4
Fa=|1 3 —-5|B=]| 4 2 | andCc=| -1 —4 | ,findthe matrix X such that 3A -
6 0 1 5 -3 6
4B + 5X =C.
Solution:
3A4B+5X=C
SLEX=C+4B-3A
(2 4 -1 -2 1 -2
=|-1-4/+414 2|-3|3 -5
-3 6 1 5 -6 0
(2 4 -4 -8 3 -6
=|-1 4|+[16 8|—-| 9 -I5
-3 6 4 20 -18 0
[ 2-4-3 4-8+6
=({-1+16-9 —4+8+15
| -3+4+18 6+20-0

-5 2
5X=|6 19
19 26

[ 2]

-5 2 15

x=§ 519=§1§3

19.26] |5 5

[ 5 5]
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Question 5.
1 =

1] lﬂ —1]
and X-3Y =
-1 1 0 -1

Solve the Following equations for Xand Y, iF 3X —-Y = = l

Solution:
Given equations are

1 -1 i
- [_1 ) ] .................... (i)

0 -1 .
and X -3Y= L} _11 .................. (ii)

By (i) x 3 — (ii) we get
EX=3[1 —1]_[0 -1}
-1 1 0 -1
_[3 3] [0 =
[ws 3]_[0 -1]
_[3-0 -3+1
[-3-0 3+1}
sx={3 '}
-3 4
x=l[3 —2}
8|-3 4
3 _—2' 3 -
/8 8|_|8 4
=15 4|73
8 8] ls 2
By (i) — (ii) x 3, we get

S RN B
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—1+3
1+3

8Y =
_[1 -1 [0
-1 1] |o
_[1-0
-1-0
gy - |1 2]
-1 4

S

Question 6.

Find the matrices A and B, if2A-B== l

Solution:
Given equations are

:
-1
8

0

_—ll _11]_3[0 —1] |

€IndCareer

)

oo & o0l
b - | =

6
et

—6
2

DA B 6 -6 0 i)
==y g | [
3 2 8 .
and A-2B= R —7] ................... (i)
By (i) — (ii) x 2, we get
g6 6 n]_z{s 2 8]
-4 2 1 2 1 -7
_ (6 —6 0 B 6 4 16
-4 2 1 -4 2 -14
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_ 6-6 -6-4 0-16
—-4+4 2-2 1+14

;g [0 -10 -16
0 0 15

B=l[“ -10 —lﬁ]
ER U 15

-10 =16
B=" 3 3

o o 5

By (1) x 2 — (ii), we get
3&=2[ﬁ —6 I:I]_[S 2 E}
_ ' -4 2 1 -2 1 =7

_[12 <12 0 3 2 8

N E 2}_{12 1 -7]
[12-3 -12-2 0-8

| —8+2 4-1 2+?]

(9 -14 -8

-6 3 '9]

A=-[ 9 -14 -8
J|-6 3 9

-14 -8

3 % 2

A= 3 3
-2 1 3

3A =
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Question 7.
cosf si_uﬁ] . [sinﬁ' —-:osl‘?]
sin @

simpli 6
implify cos [ cosf sinf

—sinf cosé@
solution:

cos 0 cn.sﬂ sin 6 sin 0 sin B -tl:usﬁ
—sin® cosH cosB sin®

_| cos’®@  cosBsin® N sin’®@  —cosOsin®
—cosfsin®  cos’0 cosOsinh sin’ 0

_ cos’B+sin’@ c0s0sin 6 —cosPsin B
—cos0sin® + cosOsin B cos’B+sin’ 0

¥

Quesiton 8.

1 24 2i 1 , . .
IFA= 3 9 andB = 5 3 wherei=4/—1, find A+ B and A-B.Showthat A+ Bis
singular. Is A — B singular? Justify your answer.
Solution:

(i 2 2i i
A+B +
53l )
_[i+2i 2i+i]_[3i 3
[-3+2 2-3] [-1 -l
3 3
.y =
e =) 7

3i(~-1)-(-1)3i=0
A + B is a singular matrix.

S
(5% 35
|A-B|= :; ;|=(-i)s-{-5)i =0

A - B is also a singular matrix.
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Question 9.

Find x and y, if ety 1 1+F_164—3 ° 0
v 3 4y 4] |3 0 3] |6 18 7

Solution:

'21+y—ll+—lﬁ4='355
3 4y 4| |3 0 3] |6 187

[2x+y-1 =146 1+44| _[3 5 5
| 343 4y+0 443 6 18 7

2x+y-1 5 5]_[3 5 5
6 4y 7| [6 18 7

. By equality of matrices, we get
2x+y—-1=3and4y=18

-.2x+3;:4andy:%:%

.:.2x+§=:

O

1 9

..x:—I:andy:E:

Question 10.

IF[2a+b 3&—&}:[2 3].Finda,b,candd.
c+2d 2c—d 4 -1

Solution:

2a+b 3a-b| |2 3

L+2d Zc—d]_[-i —1}
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.. By equality of matrices, we get
2a+b=2...()

3a—-b=3...(i)

c+2d=4...(i)

2c—d=-1....(iv)

Adding (i) and (ii), we get

58=5

Sa=1

Substituting a = 1 in (i), we get
2(1)+b=2

~b=0

By (iii) + (iv) x 2, we get

5c=2

ne=2

Substituting c = % in (iii), we get
% +2d=4
s2d=4-
sn2d=18
: g "
sd= =

[Mote: Answer given in the textbookisd =

wr| ks

wr|ea

However, as per our calculationitisd = %.]

Question 11.
There are two book shops owned by Suresh and Ganesh. Their sales (in Rupees) for books in

three subjects — Physics, Chemistry and Mathematics for two months, July and August 2017 are
given by two matrices A and B.
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July Sales (in Rupees):
Physics Chemistry Mathematics
5600 6750 8500 | Suresh
A= |:665ﬂ 7055 ESH}S] Ganesh

August Sales (in Rupees):
Physics Chemistry Mathematics
6650 7055 8905 | Suresh
B [-m:m 7500 mznu} Ganesh

i. Find the increase in sales in Rupees from July to August 2017.

ii. If both book shops got 10% profit in the month of August 2017, find the profit for each
bookseller in each subject in that month.

Solution:

i. Increase in sales in rupees from July to August 2017
For Suresh:

Increase in sales for Physics books

= 6650 — 5600= % 1050

Increase in sales for Chemistry books
=7055-6750 =% 305

Increase in sales for Mathematics books
= 8905 — 8500 =X 405

For Ganesh:

Increase in sales for Physics books

= 7000 — 6650 = ¥ 350

Increase in sales for Chemistry books

@‘II IV dl ©CI
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=7500—-7055 =% 445

Increase in sales for Mathematics books
= 10200 — 8905 =% 1295

[Note: Answers given in the textbook are 1760, 2090. However, as per our calculation they are
1050, 305, 405, 350, 445, 1295.]

ii. Both book shops got 10% profit in the month of August 2017.

For Suresh:
665010 _ 5 ccc
05510 _ 5 705.50

890510 _
o0 - < 890.50

Profit for Physics books =

Profit for Chemistry books =

Profit For Mathematics books =

For Ganesh:

Profit For Physics books = 722210 _ 3 700

Profit for Chemistry books = W =F 750

1020010 _
—gp— =% 1020

[Mote: Answers given in the textbook For Suresh's profit in Chemistry and Mathematics books
are ? 675 and 7850 respectively. However, as per our calculation profit amounts are ¥ 705.50 and
7 890.50 respectively.]

Profit For Mathematics books =

Ex 4.6
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Question 1.
Evaluate:

3
. [2] (2 -4 3]
1

4
i.[2 —1 3] l3]
1
Solution:
3 [3(2) 3(—4) 3(3)
[2] (2 —4 3]=]2(2) 2(-4) 2[3}]
o L1 | 1(2) 1(—4) 1(3)
) 6 —12 9
=14 -8 6
|2 —4 3

art-1 cha ter 4 determlnants and- matrlces
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4
i.[2 —1 3] [3]
1

=[2(4)-1(3)+ 3(1)]
=[8-3+3]=[8]

Question 2.
IFA= [i -3 B= [4 12],=5howthatABiBA.

Solution:

[-5 7 ,
_[22 n] )

_ [4+4 —12+2}

3-8 -9-4
8 -10 ..
—[_5 _13] ...(11)

From (i) and (i), we get
AB # BA
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Question 3.
-1
2
1

IFA=

solution:

-2+3+1 -140+2
4+9+0 2+0+0
2-9+1 1+0+2

—4+2+1
B+6+0
4-6+1

(2 1 1]
13 2 14
6 3 -1

AB

(1)

-1

2 3 0

i (1 =31
[2+2+4 2+3-12 2+0+4

=3+0+2 3+0-6 3+0+2
| —1+4+1 1+6-3

=
L =
—_— kb

1+0+1

...(ii)

From (i} and (i), we get
AB % BA

state whether AB = BA? Justify your answer.

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

Question 4.
show that AB = BA, where
-2 3 -1 1 3 -1
.A=]—-1 2 —-1]|.B=|2 2 -1
-6 9 —4 3 0 -1
. cosf  sinf cosf# —sin#
. A= ,B=
—sinf  cosf@ sinf cosd
solution:

(-2 3 -1][1 3 -1
i AB=|-1 2 -If|2 2 -1
6 9 4[|3 0 -1
[ 246-3  —6+6-0 2-3+]
=| -1+4-3  -3+4-0 1-2+1
|—6+18-12 -18+18+0 6-9+4

1 0 0
AB=[0 1 0 ...(1)
0 0 1
T3 12 3 -r
BA=|2 2 -1||-1 2 -1

30 -1j[-6 9 4

-2-34+6 3+6-9 -1-3+4
=|4-246 6+4-9 -2-2+4
|=6+0+6 9+0-9 -3+0+4

v

=

]
= = =
o - O

0
0 ...(ii)
1

From (i) and (ii), we get

AB = BA
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i AB = cos® sin0||cos® -—sin®
’ —~sin® cosB||sin® cosH
_[ cos’ B+sin’ B —sinﬂmﬂﬂin&ﬂﬂ&ﬁ]

— sin@cos0+sinBcosH sin’B+cos’ 0

e 1 ﬂ -
= [0 ]] ...(1)

ivo “ona] (s "]

BA =
[ -sin® cosf

sinf  cos
B cos’@ +sin’®  cosBsinO-sinBeosO
sinBcosB—sinfBcos®  sin’B+cos’ B

- [; ':] .. (ii)

From (i) and (ii), we get
AB =BA
[Mote: The question has been modified.]

Question 5.

IFA=

j| , prove that AZ = 0.
-2 —4

Solution:
Al=AA
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4 814 8
T2 -—4][—2 —4}
16 — 16 32 — 32
" -8+8 —164—16]

[0 0 "
__l] ol =
Question 6.
Verify A(BC) = (AB)C in each of the following cases:
, 4 -2 -1 1] (4 1
A== ,B= and C=
2 3 3 -2 12 -1
1 1 3 1 0] [ 1 2
ii. A = 2 _3 2].B: —2 3landc=|-2 0
4 3] | 4 -3
Solution:
2 o,
L. BC =|-1 1[20_2:|
0 3

64 ;—u -2+4
=|-3+2 -2+0 1—2]
0+6 0+0 0-6
(2 a4 2
=1-1 =2 -1
6 0 -6
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1 0 1)[2 4 2
ABC)=[2 3 of|-1 =2 -1
0 4 5/|6 0 -6
(2-0+6 4-0+0 2-0-6
=| 4-3+0 8-6+0 4-3-0
0-4+430 0-8+0 0-4-30
g 4 -4
ABO)=|1 2 1 ...(i)
26 -8 -34
1 0 1][2 =2
AB=|2 3 0||-1 1
0 4 5/|[0 3

(24040 -2+40+3 2
=[4-3+40 —4+3+0|=|1 -1
0-4+0 0+4+15] |4 19
M2
(AB)C=|1 -1 [3 2 “']

-4 19

2 0 -2

[ 6+2 440 -=2-2
= 32 2-0 -1+2
—12+38 -8+0 4-38

8 4 -4
(ABYC=|1 2 1 ...(ii)
26 -8 -34
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8 4 4
ABC)=|1 2 1 ..(i)

26 -8 -34

10 112 -2

AB=1{2 3 0f|-1 1
0 4 5/|0 3
(24040 -2+0+3 2 1
=14=-3+0 —-4+3+0|=]1 -1
0-4+0 0+4+15 —4 19

2 : 3 2 -1
(AB)C= | 1 _:1 [2 . _2]

[ 6+2 4+0 -2-2
= 3-2 2-0 -=1+2
-12438 -840 4-38

g8 4 -4
(AB)C=|1 2 1 ...(ii)
26 -8 -34

From (i) and (ii), we get
A(BC) = (AB)C.
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2 2
i. BC=|3 3 [3 l]
13

o1

(6-2 2-6 4 -4
=19+3 3+9|=|12 12

-3+1 -1+3 -2 2

2 4 3 ‘¢
w53

_[8+48-6 -8+48+46
4+36-4 4+36+4

_[50 46] .
A(BC)= [ZS 4“4 ...(1)
2 4 3 2 _2]
AB=[ } 3 03
-1 3 2 B

_ 4+12-3 —4+12+3
-24+9-2 24942

e[} 1)

5 13
13 1173 1] [39+11 13+33

(AB}C-[S 13] [I 3]_[15“3 '5+39]

(AB)C = E: :ﬂ .. (i)
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From (1) and (i1), we get
A(BC)=(AB)C

Question 7.
Verify that A(B + C) = AB + AC in each of the Following matrices:

, [4 —2} [—1 1 } (4 1 }
i. A= ,B= and C==
2 3 3 -2 2 -1

] 1 0 f1 2
iac |t 1 3 B=| -2 3|andc=|-2 0
2 3 21 | T

- 4 3 4 -3
Solution:

Loaeso - TG ARG A
(4 21 [-1+4 141
2 3} [3+2 -24]
a4 =213 2

2 3] [5 —]

~[12-10 846

L6415 4—9]

2 14 .
21 —5] )

AB + AC

g [P F (]
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_[4-6 4+4 L[16-4 4+2
-249 2-6 8+6 2-3

10 8 12 6
=_ 7 4}{14 -J
(-10+12 s+ﬁ'|
| 7+14  -4-]

2 14

- 21 -5] --«(i)

From (i) and (i}, we get
A(B + C) = AB + AC.
[Mote: The guestion has been modified.]

”

) ffr 0171 2
ii. A(B+C)=; '31 ; d-2 3l+[-2 o

: L4 3[4 -3

SR [ 1+1 042

- 5 3 9 =-2-2 3+0

- Jl4+4 3-3

] [2 2

EEE BTN I

2 3 2 s o

[2+4+24 2-3+0

|a-12+16 4+9+o]

30 -1 :

RE 13] ()
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AB + AC

i 1 3 o 1 1 3 1
=1_2}_23+[2-31]_2

2 3 4 3 4 3
142412 0-3+9 . 1+2+12 2+40-9]
| 2-6+8 0+9+6 2-6+8 4+0-6

_[15 6,15 -7
4 15) [4 -
_[15+15 6-7
| 4+4 15-2

_[30 -l] .. (i)

8 13

Question 8.
IFA = [; —2 ] ,B= |i3 _71 ] , find AB — 21, where | is unit matrix of order 2.

solution:

1 -2][3 -1 1 0

- = -2
AB -2l 5 ﬁ][] 7] [n 1]
_[3-6 -1-14]_[2 ©
15418 -5+42| [0 2

_[-3 -15]_[2 0
33 37 [0 2
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_[-3-2 -15-0
33-0 37-2

_ -5 ~15
33 35
Question 9.
1 2
4 3 2 . . :
IFA = 12 0 ,B=| —-1 0 |,showthat matrix AB is non singular.
1 -2
Solution:
im
.. AB is non-singular matrix.
Question 10.
If A =, find the product (A + 1)(A—1).
Solution:

1 2 0 1 0 0
A+I=[|5 4 2(+|0 1 0
0 7 -3] [0 01

[1+1 2+0 040 220
=|5+0 441 2+40|=|5 § 2
_l]+ﬂ T+0 -3 +1 0o 7 -2
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12 0 1 0 0
A-1=|54 2|-|0 10
07 3] [0 01
1-1 2-0 0-0 02 0
=[5-0 4-1 2-0|=|5 3 2
0-0 7-0 -3-1] [0 7 -4
(A+D(A-T)
220
=552]
_n7-n?-4

[0+10+0 4+6+0 0+4-0
=0+25+0 10+15+14 0+10-8
0+35+0 0+21-14 0+14+8

10 10 4
25 39 2
35 7 22

art-1-cha ter-4 determlnants and- matrlces/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

0 6 4
[Note : Answer given in the textbookis | 15 32 —2
35 -7 29
10 10 4
However, as per our calculationitis | 25 39 2 |.]
35 7T 22
Question 11.
|ht~.=[ﬂE 0}.5:[1 U}.Findu,iFAZ:B.
1 1 2 1
Solution:
A*=B

(@ O] [a O] [1 0
LRI 21
[a?+0 0+0 =[I n]
la+l 0+1 21
-ﬂ.: u _ I u‘|
a+l 1 2 1

.. By equality of matrices, we get

a’=1anda+1=2
La=x1anda=1

Sa=1
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Question 12.
1 2 2

IFA=]2 1 2/|,showthat A®-4A is scalar matrix.
2 21

Solution:
AZ—aA = AA-4A

1 2 211 2 2 2 2
=12 1 2(|2 1 2 -4 2 1 2]
12 2 1|2 2 2 1
(1+4+4 2+42+4 2+442

4 8§ 8
=12+2+4 4+1+4 4+2+2|-|8 4 8
24442 44242 4+4+1 8 8 4

L=l
oo
=]

£ o0 oo

4 8
-8 4
8 8

I
oo o0
I I
S oo W R g g
T‘ o oo

I

oo oo o f
|

o oo
[
o o0
TT
oo oD
—_—

= Ln

, Which is a scalar matrix.

h O o

n
(=

art-1-cha ter-4 determlnants and- matrlces/

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

Question 13.

IF A=

], find k so that AZ— 8A —kl = O, where | is a unit matrix and © is a null matrix of

-1 7
order 2.
Solution:
A?-8A-kl=0
SLAA-8A-KI=0

D el
A
[ 2 S e
S A e
520 #5570 o)

.. by equality of matrices, we get

1-8-k=0
Sk=-7
Question 14.
4 5 —4
IFA= ,B= , show that (A+B)? = A2 + AB + B2
10 5} [10 —8]”‘” ok (AsB) = A"+
Solution:
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We have to prove that (A + B)® = A + AB + B?,
i.e., to prove A2 + AB + BA + B2 =A% + AB + B?,
i.e., to prove BA=0.
S

10 —8| |10 5
40 — 40 ZU—ZD] B [D U]

80 — 80 40 — 40 0 0
Question 15.
IFA= l, prove that AZ - 5A + 71 = 0, where I is unit matrix of order 2.
Solution:

AZ-S5A+T7I=0=AA-5A+71=0

_[3 1“3 1}_5[3 1:|+T|:I n]
-1 2]|-1 2 -1 2 0 1

=r9-1 3+27] [15 s+?n
|-3-2 -1+4 -5 10| {0 7
(8 5 15 5 70

- - +
I A
[8—15+7 5-5+40

|-5+5+0 3-10+7

0 0

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

Question 16.

3 4 2 1 2 a2
Ihﬂx—l_4 3landB—l 1 2l,showthat{A+B}{A—B}-A -B-.

Solution:
We have to prove that (A + B)(A-B) = A2 -B2,
i.e., to prove AZ— AB + BA-BZ= A2 -BZ,
i.e., to prove - AB + BA =0,
i.e., to prove AB - BA.
AB = 3 4] [2 1]
|4 3]|-1 2

_[6-4 3+s]

|-8-3 446

2 n -
BEY 2] w=Al)

BaA = 2 1][3 ﬂ
-1 2/|-4 3
6-4 8+3
[—3-8 -4+ IS]
T2 1 .
—[_” J ...(-1|}

From (i) and (ii), we get AB = BA

Question 17.
1 2 2 a 5 2 o
IFA= ,B= and (A + B)- = A® + B, find the values of a and b.
-1 -2 -1 b
Solution:
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Given, (A+B)2 =A% + B2
AT+ AB+BA+B =A%+B?
S AB+BA=0

. AB =-BA

e b |

[2-2 a+2b]=_[2-a 4-za]

[-2+2 -a-2b -1-b -2-2b
[0 a+2b| [-2+a —4+2a
0 -a-2b] [1+b 2+42b

.. by equality of matrices, we get
-2+a=0and1+b=0

a=2andb=-1

[Mote: The question has been modified.]
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Question 18.
Find matrix X such that AX =B,

1 —2] {—3}
andB =
-2 1 —1

where A =

solution:

a
Let X =
i

1 01

[:Iz;ibb} - l:ﬂ

By equality of matrices, we get

a-2b=-3...(i)

-2a+b=-1..(ii)

By (i) x 2 + (ii), we get

-3b =7

nb=1

Substituting b = % in (i), we get
a-2(1)=-3

SLa=-3+ % = %
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Question 19.

Find k, if A = E _2} and AZ=KA -2l

Solution:
Al =ka-21
LAA+21=kA

3 —2“3 -2]_'_2{! n}k[z —z]_
4 -2]|4 2] |0 1 4 2
(9-8 —a+4]+[z [l:|=[3k -2k]
12-8 -8+4 |0 2| |4k -2k

_ 1 -2] N [z u} _ [31: -21:]
|4 4] o 2] |4k -2k

[3 —2] [3k -2k
e =2 |4k -2k

.. By equality of matrices, we get

3k=3
k=1
Question 20.
1 2 3 1
Findx,if[1 = 1]|4 5 6| |—-2]|=0
3 2 5 3
Solution:
1 2 3|1
[t x 1]|4 5 6[|-2|=0
3 2 5|3
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[ 1-4+9

[1 x 1]{4-10+18|=0
| 3-4+15

6

1 x 1]|{12| =0

14

- [6+12x + 14] =[0]
. By equality of matrices, we get
S12%+20=0
So12x%=-20
-5

e X=

Question 21.
2 —1 3 (3 -3 4
ind dy,if<4 — —
Find x and v, i { [1 0 2} 2 1 1]} 1
Solution:
{4[1 -1 3}_{3 -3 4} » ![;
1 0 212 1 1]
8 —4 12] [3 -3 4] ._1=[;'
4 0 8|2 1 1] _
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P 3][*,‘_=[ﬂ
i
M

.. By equality of matrices, we get
Xx=19andy=12

Question 22.
Find x,y, z if
2 0 1 1 4 r—3
310 2| —4]-1 2 2]Zy—l
2 2 3 1 i 2z
Solution:

2 0 11 [x-3
30 2|-4/-1 2 [;]= y-1
2 2] |31 | 22
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6 0 4 4 x-3
[[u o s - e
6 6| |12 4 2z
[6-4 0- x=3
4

01=1y-1

.. By equality of matrices, we get
X-3=-6y-1=0,2z=-2
nX==-3,y=1,z=—1

Question 23.
cosa sino 5 cos2a sin2a
IFA = ] show that A% == ]
—sina coso —sin2a cos2o
Solution:
Al=AA = | CO5@ sina | | cosa  sina
) —sinoe cosa | [—sino.  cosa
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cos o —sin’ o cosasino+ cosasina
| —cosasino—cosasina  —sin’o + cos’ a
_ |cosa—sin’a  2sinacosa

| -2sinacosa  cos’a-sin’a

[ cos2a sin2a
| —sin2o  cos2a

Question 24.

1 2] 5 [{] 4]

3 51" [2 -1

show that AB z BA, but |AB| = |A] . |B|.
Solution:

|t 2][0 4
13 5([2 -1
0+4 4-2
0+10 12-5
4 2]
10 7

0 471 2]

BA 2 -1 {3 5

[0+12 0+20]

[ 2-3 4-5

12 20
= # AB
=1 —1]

IFA=

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

4
Now, |AB| = =28-20=8
10
1 2
|A] = =5-6=-1
3 5
0 4
IB| = =0-8=-8
2 -1

~|Al.|B| = (-1).(-8) = 8 = |AB|
.. AB # BA, but |AB| = |A|.|B|

Question 25.

Jay and Ram are two friends in a class. Jay wanted to buy 4 pens and 8 notebooks, Ram wanted
to buy 5 pens and 12 notebooks. Both of them went to a shop. The price of a pen and a
notebook which they have selected was 6 and F 10. Using matrix multiplication, find the amount
required from each one of them.

Solution:

Let A be the matrix of pens and notebooks and B be the matrix of prices of one pen and one

notebook.
Pens Notebooks

A=|4 8 | Jay
' 5 12|Ram

6 |Pen
and B = [lﬁ]Nmbonk

The total amount required for each one of them is obtained by matrix AB.

e =[]

4 8 ][6
w AB BE 12“10]

~ [24+80
304120

_ 104
150

. Jay needs ¥ 104 and Ram needs ¥ 150.
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Ex 4.7

art- 1 cha ter 4 determlnants and- matrlces
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Question 1.

Construct a matrix A = [a;]3 , ; whose elements ay are given by
(i-J)*

=
ii. a;=1-3j
v ol
ii. aj —[’_5”
solution:
ﬁ-[ai]]-l
a'I! aJ.!
A=la, a,
dy, dy
(i-i)
! b B
_gqf (1-2)" _ (=1 _ 1
T = e
a -u:l a»n= 2_2;=ﬂ
52 3 5-2
_ 2 ‘) _ 2
N CEY) P o
5-3 2 5-3 2
0o 1
L4
A== 10
3
2 =
[ 2
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U
[Mote: Answer given in the textbook is A = % 0
2 3
1
0 5
However, as per our calculation it is % 0 1]
1
2 3
ii. a;=1-3]
capg=1-3(1)=1-3=-2,
a;=1-3(2)=1-6=-5,
a;=2-3(1)=2-3=-1,
3;2=2-3(2)=2-6=-4
a;1=3-3(1)=33=0,
a;;=3-3(2)=3-6=-3
-2 -5
A= -1 -4
0 -3
iii. ajj = Ei—;ﬂ
3 3
1+1 ? 8 1+2 ‘o7
ﬂn'{ )=——=—,Eu=( }:—=—
5 5 5 5 5 5
ST s 5P s T s s
(3+41) _ 4 _64 (3+2)" _ 5 _ 125
5 5 5 5 5 5
-_3_ E-
251 ; 8 27
A= ? ? =—127 64
64 125 64 125
L5 5
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Question 2.

Classify the following matrices as a row, a column, a square, a diagonal, a scalar, a unit, an upper
triangular, a lower triangular, a symmetric or a skew- symmetric matrix.

3 -2 4
0 0 -5
0 o0 0
Solution:
3 -2 4
Leta= |0 0 -5
0 0 0

As every element below the diagonal is zero in matrix A.
- Ais an upper triangular matrix.

0 4 7
i.{—4 0 =3
-7 3 0
Solution:
0 4 7
LetA=|—-4 0 -3
-7 3 0
0 —4 -7
Al=14 0 3
T =3 0
0 4 7
Al=—1-4 0 -3
-7 3 0
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S AT=-A e, A=-AT
- Ais a skew-symmetric matrix.

ii.

—3
Solution:

5
Let A= 4
-3

. As matrix A has only one column.
- Ais a column matrix.

iv.[9 2 3]

Solution:

LetA=[9 2 -3]

As matrix A has only one row.
JoAis a row matrix.
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6 0
V.

0 6
Solution:

|: ]
Let A
0 B

As matrix A has all its non-diagonal elements zero and diagonal elements same.
- A is a scalar matrix.

2 0 0
vil 3 -1 0
-7 3 1
Solution:
2 0 0
letAa=| 3 -1 0
-7 3 1

As every element above the diagonal is zero in matrix A.
- Ais a lower triangular matrix.

3 0 0
vii. |0 5 0
0 0 %
Solution:
3 0 0
leta=|0 5 0
0 0 %

As matrix A has all its non-diagonal elements zero.

.. Alis a diagonal matrix.
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10 —-15 27
viii. | —15 0 V34
27 V34 %
Solution:
10 -15 27
LetA=|-15 0 <4
27 34

~AT=A, ife,A=AT
- Als a symmetric matrix.

1 00
ix. |0 1 0
0 0 1

Solution:
1 0 0
A=|10 1 0

0 0 1

In matrix A, all the non-diagonal elements are zero and diagonal elements are one.

. Ais a unit (identity) matrix.
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0 0 1
x {0 1 0
1 0 0
Solution:

0
Leta=| 0

= = D

1
0
1 0
~AT=Aife, A=AT
~ Ajis a symmetric matrix.
~ Ajis a symmetric matrix.

Question 3.
Which of the Following matrices are singular or non-singular?
a b c
P q r
2a—p 2b—q 2c-r
5 0 5

i. |1 99 100

6 99 105
3 5 7

iji. | —2 1 4
3 2 5
[ 7 5
V.

4 7

Sﬂll-.ltiﬂn:
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a b c
LetA=| p q r
2a-p 2b-q 2¢c-r
a b c
A=l p q 1
2a=p 2b-q 2¢c-
Applying R; — R; + R, we get

a b ¢
p q
2 2b 2

Taking 2 common from R;, we get
a b c
|A|=2lp q
a b c
=2(0) ...[*= Ry and R; are identical]
=1
A is a singular matrix.

|A| =

5 0 5
i.LetA=11 99 100
ﬁn 99_ 105
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5 0 5
Slal=11 99 100
6 99 105
Applying C; — G+ C4

5 5 5
|aAl={1 100 100
6 105 105

=0... [ C; and C5 are identical]
- Ais a singular matrix.

3 5 7

jiii. LetA=]| -2 1 4

3 2 5
3 5 7
slal=1-2 1 4
3 2 5

=3(5-8)-5(-10-12) + 7(-4 - 3)
=-9+110-49=52=20
- Ais a non-singular matrix.

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

. {7 5}
V. Let A=
—4 7

i
s Al = . =49+20=69%20

Question 4.
Find k, if the Following matrices are singular.

k
4 3 1
i. |7 k1
10 9 1
k-1 2 3
iii. 3 1 2
1 -2 4
Solution:
Left A= 7 3
-2 k
Since A is a singular matrix,
|A|=0
17 3],
19 kT
S Thk+6=0
L Tk=-6
k=-6/7
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4 3 1
i.Leta=| 7 k 1
10 9 1
Since Ais a singular matrix,
|Al=0
4 3 1
7T k 1/=0
10 9 1

Sok-9)-3(7-10) +1(63-10k) =0
S 4k-36+9+63-10k=0
S-6k+36=0

-6k =36

k=6
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k-1 2 3
iii. Let A = 3 1 2
1 -2 4
Since Ais a singular matrix
|Al=0
k-1 2 3
3 1 2
1 -2 4
sk=1)@+4)-2(12-2)+3(-6-1)=0
. 8k-8-20-21 =0
-8k =49
~k=49/8
Question 5.
IFA:[g ; Ull,find(AT}T.
Solution:
151 -1
-{3 2 ﬂ]
5 3
AT=|1 2
-1 0

€IndCareer


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-11-arts-science-maths-part-1-chapter-4-determinants-and-matrices/

€IndCareer

Question 6.
IF A=, Find (AT)T.
Solution:
7 3 1]
A=1-2 41
5 9 1]
7 =25
AT=13 4 9
11 1]
7 3 1
AH' =2 -4 1
5 9 1
Question 7.
2 a
Finda,b,c,if | p _—5 _7 | isasymmetric matrix.
—4 e 0
Solution:
|_l E a_
5
LetA=|b -5 -7
-4 ¢ 0
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1 b —4
T 3
=2 -5
A 3 c
a =7 0
Since A is a symmetric matrix,
A=AT
P 3. 1 b -4
> 3
b -5 -7|=]|% -5 ¢
-4 ¢ 0 a -7 0

By equality of matrices, we get
' 3
= .._.4 - | _T
a b 5o C

Question 8.
Find x, v, z, if is a symmetric matrix.
Solution:
0 =5 =x
LetA=|y 0 =z
2 5o
2 i
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3

0 ¥ E
AT=|-5 0 -2
x z 0

Since Aisa ékew—symnwhic matrix,

A=-A"
[ ] 3
0 -5 x 0y 3
y 0 z|l=—|-5i 0 =2
i -Jf 0 x z 0
L2 _

-3
0 -5 x 0~ 5
y 0 =5 0 2
3 5 ol [* 2 0
2 L
By equality of matrices, we get

x= %j,y=5i.z=q"1_*

Question 9.
For each of the following matrices, using its transpose, state whether it is symmetric, skew-

symmetric or neither.
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symmetric or neither.

1 2 =5
2 -3 4
-5 4 9
2 5 1
i. | -5 4 6
-1 -6 3
0 1+21 1—2
i | —1 — 21 0 -7
2 —1i 7 0
solution:
2 =5
i.LetAa=] 2 -3 4
-5 4 9
1 2 =5
AT=| 2 -3 14
-5 4 9

SAT=A e, A=AT
s Alis a symmetric matrix.

2

5 1
LetA=1-5 4 6
-1 -6 3
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2 -5 -1
AT=|5 4 -6
1 6 3
2 5 1
AT=-|-5 4 &6
-1 -6 -3

~AzAl e, Az-AT
- Ais neither a symmetric nor skew-symmetric makrix.

iii.
0 1+2i i-2
LetA =[-1-2i 0 -7
2i 70
0 -1-2i 2-i
AT=[1+2i 0 7
i-2 -7 0
0 1420 i-2
AT=—[-1-2i 0o =7
2-i 7 0

SAT=-A,le, A=-AT
-~ Ais a skew-symmetric matrix.
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Question 10.
Construct the matrix A = [aj]3 x 3, where a;; = i — j. State whether A is symmetric or skew-
symmedckric.
Solution:
A=[ajlaxs

11 a1z aii
SA=lan a2 ax

@31 @32 Qas3
Given, aj=i—]
a;3=1-1=0,a5=1-2=-1,a;3=1-3=-2,
Ay —2-1=1,8;=2-2=0,ay3=2-3=—1,
a31=3-1=2,83=3-2=1,833=3-3=0

0 -1 =2
A=l 0 -1
2 1 0
[0 1 2] 0 -1 -2
L AT=[-1 0 1]==[1 0 2
-2 -1 0] 2.1 0

S AT=-Ale, A=-AT
- Ais a skew-symmetric matrix.

art-1-chapter-4-determinants-and-matrices/
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Maharashtra Board Solutions
Class 11 Arts & Science Maths
(Part 1)

e Chapter 1- Angle and its Measurement

e Chapter 2- Trigonometry — I

e Chapter 3- Trigonometry — II

e Chapter 4- Determinants and Matrices

e Chapter 5- Straight Line

e Chapter 6- Circle

e Chapter 7- Conic Sections
e Chapter 8- Measures of Dispersion
e Chapter 9- Probability
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: #gRISE Tod ATEI A 371701 3=
AT A RANET0T AS®D), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti

official website, i.e. cart.ebalbharati.in or from this article.
Add image

How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"

Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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About IndCareer

IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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