RD Sharma
Solutions
Class 12 Maths
Chapter 6
Ex 6.1



Determinants Ex 6.1 Q1(i)

LetM,; and Cy;representstheminor and co-factor respectively ofanelement

which is placed at the / row and ;% column,

I 0,
My=-1
M, =20

Cay = {_1}2+1 M21
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1
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&l=o,

[A] = 5{-1) - (0) = (20)

= -5

Determinants Ex 6.1 Q1(ii)

LetMy;and Cyrepresentstheminor and co-factor respectively of anelement

Ina2=2matrix, theminorisobtained for aparticular element, by
deleting that row and columnwhere the elementispresent.

[*%=PWHXWJ

11 Tz

71 T2z

whichis present at thei™ row and ;% column.

Mo,
My =3
Mog =4

iy = {‘1]1+1 x My
Tz = [—1}2+1 x Mz
(-1)° x4

- -4

Also,

4l = (-1} = {3} - (2) = {4)

--3-8
-11

Ina2 = 2matrix, theminar of an elementis obtained by
deletingthatrow and that columninwhichitispresent,

[c5=[-1f+fxw%}

)

|



Determinants Ex 6.1 Ql(iii)
LetMyand Cyrepresents theminor and co-factor respectively of anelem ent

whichis placed at the ™ row and jt"’ column,

Moy,
-1 z Ina3 =3matrix, M equalsto thedeterminantof the 2 < 2
My =[ }
5 2 sub-m atrix obtainedby leaving the/™ row and j® columnof 4.
= (-1 x(2)-(5) <(2)
=-2-10
=-12

Moy = {_53 i = {-3)xf2) - [5)xf2)=-6-10=-16

2 -2

Cy = (-1 My, (r:}.}. = {-1y*7 xM&.}
= [+][-12) = -12
Cop = (1) 0y = (1) (-18) = 18

1 4
Ca = [‘1] Mgy = [‘1} {‘4] =-4
Also,expanding the determinant along the firstecolumn,

4] = a1 x{[‘l}lﬂ XMM) + & ”‘{[‘1}2”

= 3yy %Oy Hapy X Coy + 33y % Cay
= 1x{-12)+ 4 x16 + 3 x [-4)
= -12+48-12 = 24

XMZI) + 3y >-c{[—1]3+1 xMSl)



Determinants Ex 6.1 Q1(iv)

LetMyandCyarerespectively theminor and co-factor of the element g

Mo,
b ca
1 o ab
= ab® - ac?
. g bc
e
= 3°b - c%h
a bc
Mo, =
a1 [b ca}
= 3°c - b

&lso,expanding thedeterminant, alongthe first column.,

|,q| = a0y +3Coy + 35155
1 {a.bz - acz) +1 {czb - az.b:] +1x {azc - bzc:]

0% - ac® +c%h - 3% + 3% - b4



Determinants Ex 6.1 Q1(v)

LetMyandCyarerespectively theminor and co-factor of the element g

Mo,
e ol

My = =E-0=5
_? 1_
o 6]

Moy = =2-42=-40
_? 1_
-

Moy = =0-30=-30
_5 I:I_

Cyy = (1) xmy, = 45
Loy = {‘1}2+1 nihdzy = [‘} [—4!]] = 40

Cap = (117" sty = +(-30) = -30
Mow, expanding the determinant along the first column,

|,q| = a0y +3Coy + 35155
0x5+1x(40)+ 3 x[-30)

40-90
= -50

Determinants Ex 6.1 Q1(vi)

LetMy;andCy; arerespectively theminor and co-factor of the element s,

Moy,

Myq = ‘? ﬂ=bc—f2
MZI-:": i}=hc—gf
Mm-:z ﬂ=hf-bg

Atso Cyy = (1)1 My, = bo - F2
CEI = {—1}2+1M21 = - {hc - gi‘r]
Cay = (-1 Mgy = HF - by

tlso,expanding along the first column,

4] = 311C 1 +321C21 + 331y
a[bc— fz) +h{-){rc-gf) +a (AT - bg)
abc - af? + hgf - K%c + ghf - bg?



Determinants Ex 6.1 Ql(vii)

We have,
2 -1 0 1
-2 0 1 -2
1 1 -1 1
2 -1 & 0O
[ 1 -z
Here, My;=|1 -1 1 =—1|IEI+1EI:J—1|:1—2:|=—9
-1 5 0O
(-1 o0 1]
Mog=|1 -1 1|=19
-1 & 0
-1 0 1]
My =|D 1 -2|=-0
-1 5 0]
-1 0 17
Mgy =|0 1 -2|=0D
-1 - 1_

(

Coy = (‘1:' My = -9

4
Cap = (‘4) Mgy = -9

5
C41=|[‘1:' My = U

Hence,

(2 -1 0 1
_EDI_E—EC 3C 1w 2miCy =-92-3+1|=10
1 01 -1 117 ><11+(-)21+><31+ >'<41—-[- +:|—
|2 -1 5 0

Determinants Ex 6.1 Q2(i)

Leta=* 7
R o |

|| = x {8 + 1) + 7 xx
= B 4 x4 TN
Ci = 4+ G

Her‘n:e|;4| = Ex? + 8y

Determinants Ex 6.1 Q2(ii)

cos 8 —-sing
shg cos8

LetA =

|A|= cos8 woos @4+ 5ind wsin g
=cosi8+s5inte
-1

Her‘n:e|A| =1



Determinants Ex 6.1 Q2(iii)

Latd = cos15 s 15

sSin7E s TE

|A| =cos 158 cos 75° - sin 15 sin 75°
= cos 75+ 15) { cos Acos B - sinA sin 8 = cos (A +5]}

= cos 90°
=0

Henn:e|f-l|= ]

Determinants Ex 6.1 Q2(iv)

LetA =

F+ih oc+id
- +id a-lh
|| = {a+ib) (2 - ib) - [c +id)[-c + id)

= (az + bz) +{c+id)fc-id) {Taking{—] sign comm on from - c+."a']
{Aa’m (2 +ib){a-ib) = 3+ bz)

=3 +b% v+ gt

Hence|d|= 2 +b% +c? +d”
Determinants Ex 6.1 Q3
Since |48 = |4| = |5

Henca |A]° = |4]x |4] - - -f1)
2 3 7
Nowletd = |13 17 5
15 20 12

Expanding alongthe first column, we get

|r‘-1|—21? 5 313 5 +?13 17
o 12 15 12 15 20

= 2204 -100) -3 {156 - 75} + 7 (260 - 255)
= 2{104) - 3{81) + 7(5)
=208 - 243+ 35

- 243-243
=0

Hence from eq. (1)

4" = 4] < |4]= 0x0 = 0



Determinants Ex 6.1 Q4
Ewvaluating the given determinant

SR 10° xcos 807 + cos 10° sin 80°

= i [1EI" + EIII“) [ sin Acos B +cos AsinB = sinA+ 5]]

= gin Q0°
=1

Henceproved

Determinants Ex 6.1 Q5

Wewillevaluate the givendeterminant
{ivAlongthe firstrow
{iyalongthe firstcolumn

{nalongthe firstrow

4l 4 1 -3 1 -3 4

zfi+8)-3(7-6)-5(26+3)
2f9)-3{1)- 5(31)
18-3-155=-140

1 -2 -2 701
2 -3 -5

{iinAlongthe first column

1 -2 3 -5 =2 -5
-l T

4 1 4 1 1 -2
2fi+8)-7(3+20)-3{-6+5)
18-7(23)-3(-1)
18-161+3

21-161

-140

We cansee, the answer is same with both the m ethods,

Determinants Ex 6.1 Q6

0 HfNG —00SO
A=|-sno 1] zin 5
coser  —sn g 0

—sing|—sin Scosa) —cosa(sinasin §)
0



Determinants Ex 6.1 Q7

wosacosff cosasinff —sina
A=| —sinf cos 0

ésinamﬁﬁ sinexsin 7 cos

Expanding along Cs, we have:

A= —sina (—5‘.&1 asin® f—cos” Bsina )+ cosar(cose cos® f+cosarsin’ s
=sin’ a {sin: B +cos” ﬁ} +cos’ o {cm’ 3 +sin’ ,{f}
=sin® a (1)+cos” a (1)

Determinants Ex 6.1 Q8

::>|B|=2EI+E|=26

2 5|4 -3
Mow A8 =
sl ]

(2% 4+5x2 2x{-3)+5x5
Cl2x4+1x2 2x(-3)+1xS
[e+10 -6+25

| 8 +2 -6+5

(18 19
(10 -1

= |48|= 18x(-1)- {10} {19)

=-18-190 = -208
Now|48|= |4]=|3|
- 208 = [-8) = {26)

- 208 = -208

Hencewverified,



Determinants Ex 6.1 Q9

10 1
LetA=0 1 2
oo 4

Ewvaluatingthedeterminantalongthe firstcolumn

1z o1 o1
|4|= - +
0 4 0o 4 1 2
=1x{4-0]-0+0
-4
2 0 3
Again2d =|0 3 A (everyelementof A willbem ultipliedby 3)
oo 12

Mow, evaluating this determinant

|3,4|=3‘3 5‘_0‘0 3‘+D‘D 3‘

012 o 12| |3 8
=3fe-0)-0+0
=108

Mow, according to the question

|2A|= 27 |4|

108 = 27(4) [Substituting values)
108 = 108

Henceproved



Determinants Ex 6.1 Q10

2y 4

6 x

@2 4

= 2xl—-5xd=2xxx—6xd

=2-20=2x"-24

=2x =06

=y’ =3

= X =3

(11} 23 v 3
4 5 |2x 5

= 2xi-3xd=xxi-3x2x
= 10-12=5x—-0x

(]

=X =
(iii)

Determinants Ex 6.1 Q11
2

S . |
Letd=(0 2 1
3 1 4

Expandingthegivendeterminant along the first column

w1 1
+ 3
1 4 21

28 = x7 (8- 1) - 0f4x - 1)+ 3{x - 2)

21

-+
1 4

‘-u

28 =7x%+3x -6
ar

7xZ +3x -6 = 28
TxZ+3x-34=0

Solving using quadratic formula, we get s = 2,



Determinants Ex 6.1 Q12(i)

Amatrix Aiscalledsingularif|4|=0
Now expanding along the firstrow |4

-1 1 1 1 1 1
-1 +1
1 x—l‘ ‘1 x—l‘ L—l 1‘

- {x-1][[x-1]2-1}-1[x-1-1]+1[1-x+1]

=(x-1)

=[x-1][x2+1-2x-1)-1[x-2]+1[2-x]
=[:X—l:]{X2—2X)—X+E+E—X
=[x - 1) =x xfx - 2]+ [4- 2x)

=[x - 1) =x xfx -2)+2(2 - x)
=[x—1]xx>c[x—2]—2[x—2}

=[x—2]|:x{x—1]—2:|

Since Ais asingular matriz, so 4] = O
a'.e[x—E]{xz—x—2)=El
either[x—2]=lil orxZ-x-2=0
¥ =2 orxS-Sx+x-2=0
xfx-2)+1{x-2)=10
[x-2){x+1)=10
¥ =2,-1

& =2or-1
Determinants Ex 6.1 Q12(ii)

A matrix A is said to be dngular if [4]|=0

Now

s
J

1+x
3—x 8
8+8x—-21+7x=0
15x=13

13

I=E

Chapter 6 Determinants Ex 6.2 Q1-i

1 3 & 1 3 &
2 6 10|=2|1 3 5|=0
31 11 38 31 11 38

{Taking [ - 2) com m-:un]





