RD Sharma Solutions Class 12 Ch 6 - Determinants

Exercise 6.1
Q1

Write theminors andco-factorsofeachelement of the first columnof
the followingm atrices andhencs svaluate the determinant .

[5 20]
Aw

D=1
Solution

Letst; and C; represents theminor and co-factor respectively ofanelement

whichisplaced at the /* row and j* column,

Now,
aE st Ina2x=2matrix, theminorisobtained for aparticular element, by
1™ deleting that row and columnwhers the elementispresent.
M, =20
1+1 J+)
Cra= (-1)7 =My, [ Cy=(-1) "‘Mf;] N
=+ (-1

=-1

cn - (-1)241 le

-{-1)°x20
==-20
Alsa,
ay @ X
|4] = 5(-1)- (0) x {20) [If'q . [a: a;]th,en A= a3, - a:xaxz]
&35

.

Q2

Writetheminors andco-factorsofeachelement of the firstcolumnof
the followingm atrices and hence evaluate the determinant,

-3 3]

Solution
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Lotat, and Cy represents the minor and co-factor respectively of anelement
whichispresent at the:® rowand ;% column,

Now,

My =3 [

My =4

Ina2 x2matrix, theminor of an elementis obtainedby
deletingthatrow and that columninwhichitispresent,

Cyp = ('I)M w My [C:'J - ('l)u) "Mf;"]
CZI = (—l)z’j XMZX
- (-1 x4

= -4

Alsa,

4] = (-1) x(3) - (2) x {4}
=38

=-11

Q3

Writetheminors andco-factorsofeachelementof the first columnof
the followingm atrices and hence evaluate the determinant,

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

Solution
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LetM,J and C,, represents theminor and co-factor respectively of anelement

whichisplacedat thei* row and ;% column,

MNow,
- [-1 2] Ina3 x3matnx, M equalsto thedeterminantofthe2 x2
"l 2 sub-matrix obtainedby leaving the:® row and j columnof 4,
= (-1 #(2) - (5)<(2)
=-2-10
=-12
My = [‘53 §]= (-3)x(2) - (s) %(2) = -6-10=-16

M= |3 3] @ a)E) - 62 - s

Cpy = (-1)* 1y, (c,-J - (-1 xry)
={+){-12) = -12
Cay = (1) My, = (-1)°(-16) = 16

3+1 4
Cay = (1) My =(-1)"(-4) = -4
Also,expanding thedeterminant along the firstcolumn,

4= 2, "{('qm "Mu}*azx "‘([‘1)2” "Mu)*é‘zl "(('1,3" ;‘MSt}
= 31y % Cyy + a5y XCpy 433y %Cyy

=1x(-12)+ 4x16+3x(-4)

- =124 48 ~12 - 24

Q4

Write theminors and co-factorsofeachelem epttﬁﬂhe first columnof
the followingm atrices and hence evaluate thedeterminant.

1 a bec y
A=|1 b ca

1 ¢ ab

Solution
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Leth, andC ararespectively the minor and co-factar of the element &,

Mow,
ER=a
My = = ah
- abz_acz
s b
My = e ah
= :'I’zb—czb
o b
Mgy = -
= &c-b%
C“ = [—1]“1 Wiy = +I5tlz - Qﬁ“z}
Cay = (-1 ey, - -[a% - c%b)

Ty = f'lf*l il = +{azc— .bzc]
Alsa,expandingthedeterminant, along thefirst column,

|"'| = 3T+ 20 20T
= limz—aczh l{czn—azb]+1x{azc—.bzc!
=ah?-ac?+cth-a +a- b

Q5

Write the minors and co-factors of each element of the first column of the following matrices and
hence evaluate the determinant.
o2 6
A=|1 &5 0
71

Solution
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LetM, andC arerespectively the minar and co-factor ofthe element 3,

-
How,
e ol
My = =5-0=F5§
.? 1_
o 6]
Mgy = - 2-42=-40
_? 1_
2 6
gy = = 0-30=-30
_5 I:I_

Cii L E' li bl !Mi:l L +5
Oy = (17w, = () [-40) = 40
Cay = [-1)™" xiy, = +[-30) = -30

How, expanding the determinant along the first calumn.

|""| = Aty H 3ty F 8 Sy
= Dx5+1x{40) + 3 (30

40-90

-ED

Q6

Writetheminors andco-factorsofeachelement of the first columngf
the following matrices and henes evaluate the determinant

a hg
A=|h b f

g f ¢

Solution
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LetM, andCy; arerespectively theminor and co-factor of the elemant g;.

Now,
(b 1]
My = =be-f?
.f C.J
o g-
Moy = - hc - gf
= L c -
h g-
My = =hf-b
a1 b £ g

Als0 Cyy = (-1)'*' My = be - £2
Co = (-1)2”"'12! = - [hc - gf)
Cay = (-1)* My, =bf - bg

Also,expanding alongthe firstcolumn.

4] = 314C 1 +@24C2 + 351Cy

= afbe - F2) + h(-}{hc - 97} + g (hf - bg)
= abc - af? + hgf - h%c +ghf - bg?

Q7
Write the minors and cofactors of each elemant.af the first olurmn of the matrix
2 =1 0 1
a-|"? 0 1 -2 SR NN
1 1 -1 1
2 -1 5 0

Solution
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We have,
2 -1 0 1
-3 0 i -2
1 1 -1 1
2 -1 & u}
[a 1 -2
Here, My;=|1 -1 1 |=-1{0+10)-1{1-2)=-5
-1 & ©
<1 0 1]
Piay=| 1 =1 1|=29
-1 5 0
-1 0 1
My =0 1 -2|=-8
-_1 5 -
-1 0 17
Mgy =|0 1 -2|=0D
_1 - 1_
Cu= |:"-']M""‘u =-9

3

C21 - [-l:l Mﬂi - —';
b

Cap = [-4) Mgy =-9
5

Cy = (-1 "My =0

Hence,
2 -1 0 1
-3 0 1 -2
L1 -1 S2xCp+(-30n#lncan+2xCy 2 92-3+1]=0
2 -1 5 ‘0
Q8
Evaluate the followingdeterminant:
X -7
X Sx s+l
Solution

Letd = =7
¥ Sx +

[A]=x(Sx +1) +7 xx
= Sx24ex+Tx

= Sx% +8x

Hence 4| = Sx 2 +8x

Q9
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Ewaluate the followingdeterminant:
I:DSE-' -sing
sind Cosé

Solution

cos & -sing
sin8@ cos@

Letd =

|A|=cos@ xcos 6+ sin@ x5in 8

=00528 +s/n?8@
=1

Hence|4| =1

Q10
Evaluate the followangdeterminant:
s 15" sints
sin?5 o575

Solution

l o .
Litda ros15” snAS

isin75 oosiS

|A| = cos 15" cos 75" - sin 15%sin 75°
= cos (75 +15) (- cos@eds 8 - sinA sin8 = cos (A +8))

= cos 90°
=0

Hence|A| = 0

Q11

Evaluate the followngdeterminant:

a+ib c+id

—C +id a-ihb

Solution
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Latd = a+r.F: c+1.d'
c+id a-ib

|a]=f=+ibY [z - i) - e +id)[-c+ )
- Iai + bz] +e+id) e - id} [ Taking(-) sign common from - ¢ +id)
{Am:u {z +ib)[a-ib) = 2* +b2]
=& +b? s+t

Hence |4] = P ab?ect gt
Q12

2 3 7
Evaluate|ld 17 &
15 20 12

Solution

since |48| = |4|x 8|

Hence|A|3=|A|x|A| ---1)
2 3 7
NowletA=[13 17 S
15 20 12

Expandingalong the firstcolumn, we get

7
aj-2ft? S|-af? S|iop2 2
0 12| "ps 12" ‘ps 20

= 2{204 - 100) - 3 (156 - 75) + 7(260 4 255)
=2(104)-3(81)+7(5)

- 208243435

- 243243

-0

Hence from eq.(l)

|4F = el al- 0x0 = 0

Q13

sinld" cosl0”
i BOY oosA0°

Show that

Solution
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RD Sharma Solutions Class 12

Evaluating the given determinant
sin 10" xcos 80" + cos 10° sin 80"

- sin{ll:l'+80f'} [+ sinAcos & +cos Asing = sin{4+ 8]
= sin 90°
=1
Henceproved
Q14
2 2 -5
Ewvaluate|7 1 =2 |bytwomethords,
34 1
Solution

We willevaluate thegivendeterminant
(iyalongthe firstrow
(i) along the firstcolumn

(iyaslongthe firstraw

1 -2l _|7 -2| £]n2
-3 -5

4 1| La 1] ’-3 4|

2(1+8)-3(7-6)-5(28 +3)

2(9) - 3(1) - 5(31)
18-3-155=-140

|a]=2

(iNalongthe first column
1 -2

3 -sl {3 -5
-3

4 1 4 1 1 -2
=2({1+8)-7(3+20)-3(-6+5)
18- 7{23)-3(-1)
18-161+3
= 21-161
= -140

|a}=2 -7

Wecansee, the answer is same with both the methodfh
Q15

0 sng  —cosa
—-gna e sin 7
cosa -z f 0

Evaluate A=

Solution
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0 sna —cosa
-gna 0 sin 8
cosx  —sn g 0

Aw

=—sina(—sin fcosex) —cosa(sinasin £

=0

Q16

Evaluate

cosacos S cosasinfl  —sina |
~sin f# cos 3 0

sinzcos S sinasin f cosa
Solution

cosacos i cosasinfl  —sina
A= —sinf cos 4 0

sinacos ff sinesin /7 cosa

Expanding along C3, we have:

A=-sina(-sinasin® # <os’ p’sina)‘cosa(cosacus: f<ebsitsin’ f)
=sin’ a(sin’ + o8’ f)4 o8t (cos’ 4 +5in’ B)
=sin” a(1)+cos’ a(l)
=1

Q17

25 4 -3 )
IF.4=[2 l]andB:[Z 5],venﬁrthat|ﬂﬁ=H|E|

Solution
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|

=|A|=2-10=-8

8-[4 -o]
2 5

:|B|=20+6=25

2 5[4 -3
reowAB=[2 1][2 S]

[2x44+5x2 2x(-3)+5x5
[2x%4+1x2 2x(-3)+1x5:|
(8 +10 -6 +25

|8+2 —-6+5]

[18 19

"0 -]

[CS I (8}

LetA = [

= |48|= 18 x(-1) - {10)(19)
«~18-190 = -208
Now|As| = |4] ]
- 208 - (-8) x (26)

-208 = -208

Henceverified

Q18
1 0 1
Ifa=p 1 2| thenshowthat [3A[=27|a].
o 4

Solution
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Letd =

QO = O
FS S

Evaluating thedeterminantalongthe first clumn

o d-ob deoh 2
-0 +0

0 4 12
=1x{4-0)-0+0

-4

|A|=1

30 3
Again3A«|0 3 6 (everyelementom wnllbemultipliedbya)
0 0 12

Now, evaluating thisdetarminant

|3A|=3E 2 -olo 3‘+0|D 3|
12 0 12 26
=3(36-0)-0+0

- 108

Now, according to the question

34| = 27|A|

108 = 27(4) {(Substituting valves)
108 = 108

Henceproved

019

Find values of x 1f

2y 4
6 x

2
-

3
4 5

(1)

.
T

4

I

|x 3

2x §

-

[ S T 0N

rx}

S X

(1)
1) N

I x|l B 2
x 1 1

() | I- 10

[

Solution
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2y 4

6 x|

(1)

2 4
g i

> 2x|-3xd=2xxx-6x4

—2-20=2x"-24

=2 =6

=y =3

4::>,\:;’.\',§

() 2 3 ,‘ 3
4 | 2xr s

> 2x5-3x4=xx5-3x2x

=>10-12 =5y -6x

= =2==x
=»x=2
(u1)
3 x| B 2
x I-L 1I
3-x'm3-3
=8
x-:ZJE
(1v)
3 e
12¢—14 =10
12x=24
Xx=2
Q20
+1 x-1] |4 -1
= find the value of x,
w3 x+2 ‘1 '
Solution

x+1 x-1] 4 -1

X=3 x+2‘-’1 3‘

= {x+ 1)+ 2)-(x-Dx-3)=4dx3+1x1
=+ 3x+2-(F-4x+3)=13
S+ + 2=+ 4x-3< 13
=27x-1=13

= 7x =14

= el
7

CX=2

Q21

Ch 6 - Determinants
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Find the values of x, if
. E 3
g8 ¥ 3
Solution

2 5_ o 5
g x |2
(2¢)(x) - (5)(8) = 6x3-8x5
=% =18

X'Z-g
W= k3

Q22

2

L
Find theintegralvalue ofx,ifj0 2 1(|=28
3 1 4

Solution
X% x 1
Letda=|0 2 1
3 1 4

Expanding the givendetarminant along the first&8lumn

2 1 1, L 1

1 4 1 4 2 1

28 = x%(B-1)- 0(4x - 1)+ 3(x - 2)
28=7x7+3x -6

or

7x%43x -6 = 28

7x%+3x-34=0

Solving using quadratic formula, we get s = 2

[Al-x2

Q23

-

Forwhat value of x the matnx A-E-: S

ts sinzulx ?

Solution
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A matrix A is $id 1o be sngular if |4]=0

Now

l+x
-z §
8+ 8x=214+7x=0

15x=13

=0

13
X e

15

Q24

-1 1 1
For whatvalueofx thematriz A= 1 x-1 1 |is singular?
1 1 x-1

Solution

Amatrix Aiscalledsingularif|a« 0
Nowexpandingalongthe ﬁrstrow|A|

-1 1 ¢ 11
=(x-1) -1 +1
1 ox- L ox-1 -1 1

= (e =)[r - - 1] 1fx - 1= 1]+ 2[1- 5 48]

= (x-1){x?+1-2x - 1) ArR2) + 1 (2 5)

- (x—l)(x2-2x)-x+2+2-x

=[x = 1) xx x{x - 2)+ (4= 2%)

=[x -1)xxx(x -2)+2(2-%)

= (% = 1) xx x(x -2)-2()(-2)

= {x -2)[x {x _1)_2] \ (Taking(x - 2) common)

Since Alsasingularmatrixz, so|4| = 0

l,e(x-2)(x2-x-2)-0

sither (x - 2) =0 orx?-x-2=0
X =2 orx2-2x4x-2=0
xfx-2)+1fx-2)=0D
(x-2){x+1)=0
x=2,-1

X=20r-1
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Q1

Evaluate the determinant:
¥ & 8
2 6 10
31 11 38

Solution

1 3 &
2 6 10
41 11 38

-0

1 2 &
=211 2 5
1 11 38

Q2

Evaluate the determinant:
67 19 21
39 13 14
81 24 26

Solution

Consider the determinant

67 19 21

A=(39 13 14

81 24 26

Applying C1— C1—4C3, we get,
4 19 21

A=|-3 13 14

-3 24 26

w w
[ =

=A=|-3 13 14| [Applying R3 = Rz — R, and Ry— Ry +R;]

0 1112
1 32 35

Exercise 6.2

= A=[0 1028 119| [Applying R +3R1+R;5 ]

0 11 12
- A=1(108x12-119x11)
= A=—]

Q3

Ch 6 - Determinants
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Evaluate the determinant:
= h g
h b F
g F c

Solution

~H O

=]
h

B B B

)

= abc- 3 - hihc - fg) + g(hf - bg)
- abc - af? - hc + hig + ghf - bg*

Q4
Evaluate the determinant:
1 -3 2
4 =1 2
3 5 2
Solution
1 =3 1 -3 1

3 5 1

Q5
Ewvaluata the detarminant:
1 4 9
4 9 16
9 1o 25

Solution

2
B 1 2(=24 1 =2
2

1

-3 1
2 =224 -4)= 40
BD

Ch 6 - Determinants
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Let A be the determinant.
14 9

A=(4 9 16

9 16 25

Applying Rz = Ry = R, we ger,
1 4 S-4

A=14 9 16-9

916 25-16

145
=A=(4 9
16
)
13
25
0 0

-7 -13 [4pplying C; »5Cy - C; and,C325Cy - C]
-20 -36

= A=1(7x36-13x20)=252-260= -8

0
0 N

~N U

[Applying C; =+ Cy+ C5]

!

-

Il
0 o=
o

U
[
I
0 & —

Q6
Ewaluata the detarminant:
] =3 2
2 =1 2
-10 & 2
Solution
] -3 2
2 -1 2
-10 5 2
Apply: By = 8 +[-3) R, and Ry = R; + 50,
0 0O -4
=2 -1 2|=0
o o 12

Q7

Ewvaluate the determinant:
1 3 @ 27
3 a 2r 1
3 27 1 3
27 1 3 9

Solution
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1 3 9 27| b 3 32 33
3 9 27 1 32 33 1
9 27 1 3| K2 ¥ 1 3
7 1 3 9 B 1 3 32
+3+3F4+3° 3 3? 3
43P ed® 3 3? 1
+3+32+3° 3? 1 3
+34+324+3° 1 3 3?

,(1+3+32+33) 3? 1

(===

#-3 1-3%2 3-3°
1-3 3-3% 32.3°
-
-(1+3+32+33}24
-2 -6 -18

3
32
o
1
1
2 -3 2 3
= {1+3+3%+37) 0 ##-3 3°-2° 1-3
0
0
18
-8

- (1+3+32+33)23 12 4 12

0 0 40
=(1+3+32+33)23 12 4 12
-1 3 g

- {1+ 34287 +3%)2 x 40(36 + 4) = 512000

Q8

f—
(@)
ra
—
(e -]

Evaluate the determinant | 1

-
~
W w

3 w
O, 5

Solution
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102 18 35
letA=| 1 3 4

17 3 6
Applying Rz = 17R5— R3, we get,
102 18 386
A= 1 3 4
0 48 62
Applying R, —» 102R, — R4, we get,
102 18 36
A=| 0 288 372
0 48 82

Thus,
A=102(288x62 —372 x48)
=A=0

Q9

Without expanding, show that the values of determinant is zero!
8 2 7

l:Z 3 5

6 4 3

Solution

PR

w
oon

Apply: Ry = Ry- R,
8 2 7
=|l2 3 &5
4 1 -2
Apply: Ry = Ry =Ry
B 2 7
=l 1 -2
4 1 =2
Since, R4y = Ry, the value of the determinant is zero,

Q10
Wwithout expanding, show that the value of determinant is zero:
G =3 2
2 =1 2
=10 &5 2

Solution

Ch 6 - Determinants
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6 -3 2
2 -1 2
10 5 2
Taking (-2) common from €, we get
3 -3 2
=({-2)]-1 -1 2
5§ 5 2
=0
* Cy and C, are identica

Q11
Without expanding, show that the value of determinant is zero:
2 379
3 17 5
§ 20 12
Solution
2 2 7
13 17 &
15 20 12
Usai Ay = &y = A,
2 3 7
=13 17 5
2 3 7
=0
PRy =8,y
Q12

Without expanding, show that the value of determinant is zero:

—
N

be
b? ca

c? ab

Ol orl=

Solution
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Tl = |+
=
(4]

mMultiply:R,, #, and 85 by 2,0 and ¢ respectively, we get
1 3% abe
1 &% beoa
1 &* cab

1
ahc

Take abc common from C5, we get,
13 1
=1 &% 1
1 c* 1
=0
G =G5

Q13

Without expanding, show that the value of determinant is 2ero:
a+b 2a+b 3a4d
2a4+b 3a+b 4a4 b
4a+b Sa+h Ba+d

Solution

a+b 2a+b 334b
a+b 33+b 4da+b
434+ b 524D Ba+b

Apply: Cq3 = Cy-C,
a+b 2a+b 3
=2a+b 3a+b 2
4a+b Sa+b 23
Apply Cp = Co- Cy

a+bh a 3
-[2a+b a a
da+b a 3
=0

Ca=0

Q14
Without expanding, show that the value of determinant is zero:
a a’-bc
b b-ac

1 ¢ c*-ab

Ch 6 - Determinants
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Solution
a a’-bc
b b%-ac
c c?-ab
18 3 |1 a be
=1 b b*-l b ac
1 c 2 L ¢ &b
) Y a° 1 a3 be
=0 b-a b*-3%|-0 b-2 (a-b)x
0 c-a c?-5% 0 c-2 (@-¢cp
1@ a° 1 a be
=pb-ac-a)p 1 b+a|-(b-aXc-a) 1 ~C
D 1 c+a 1 -b

«-3)c-a¥cra-b-a)~-{b-a)c-a¥-b+c)
~b=-a)c-aXc~-b)-®~-3)c-a)-b+c)
-0

Q15

Without expanding, show that the value of determinant is 2ero;

49 1 6
a 7 4
6 2 3
Solution
43 1 6
a 7
6 2 3
apply: ©y = Cy# (-8)C,
1 1 &
= ¥ 4{=0
2 3
Ci=C;

Q16

Without expanding, show that the values of determinants are zero:
0 x ¥
-x 0z
-y =z 0

Solution
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0 x y
x 0 .z
y =2 0
Multiply Cy, €, and C5 by z, y, and x respechvely
0 xy wyx
-_.1... xz2 0 Zx
Xyz vz -7y O
Take vy, %, and z cwmmon from Ry, R, and R, respectively
0 x X
=-z 0 z
-y -y O
Adpply: Cp, = Cy-Cy
0 0 x
=|-z -z Zz
-y -y 0
=0
wCy =0,
Q17

without expanding, show that the value of determinant is zero:
1 43 6
T 35 4
3 17 2

Solution

1 43 6

35 4

17 2
Apply: Cp — Co# (-7 )04

1l 6
!
2

7
3

e T

Cy=0Cs

018

Without expanding, show that the value of determinant is zero;
12 02 32 42
07 32 42 g2
3 47 2 g2
4 g? g2 72

Solution
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12 22 32 42
? 42 52 62
Apply :C3—= C3-C2,C4—-C4-C1

12 52 32_p2 42,2
’ 52 32 42_32 g2._22
32 42 £2_42 g2.32
42 g2 G282 72_42
¢ 22 5 1§
22 32 7 21
"l 32 42 9 27
42 52 11 33

Take 3 common from C,

=3
32 42 9 9
42 52 11 11
-0
Cg ot C4
Q19
Without expanding, show that the value of determinant is zero}
e b &
24+2% b4+2yice2
X y z
Solution
a b c .
3+2x b+2y C422
X Yy z
a2 b c

2a+2x 2b+2y 2c+22
X+ a y+b Z4+C

& b c

2la+x b+y c+2
X+3 y+b z2+cC
-0

Q20

Without expanding, show that the value of the following determinants is zero:

(2442 [2-zf 1
(343 [3-3) 1

P R PO
[ I )

Ch 6 - Determinants
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Solution

(25 + )" [2¢-27)
Leta = [3%?"]2 [3”—3"‘]2 1
[4°‘+4‘*f [4" - 4"‘)

Applying ©, =&, -0y

[2%2"‘]2 [2 - 2‘] [gurl
e.-[ +3“‘:| [3“ 3‘*] [3’*+3>c
C s B o N C T
[2‘1+2':’] -4 1
A= |3 +3r*:| -4
[4x+4'x:| -4
[2*+2‘“j2 11
e s !
-43*+4'>f]|2 1 4
= [=4J(0) .00 AR [ 5 and € are identical]
A=0
Q21

sino €05 cos(or+ 8)
sin8 cosB cos(B+8)
siny cosy cos(y+8)

Evaluate the determinant

Solution

Ch 6 - Determinants
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sine cosoe coslo + &)
Consider the determinant |sinB cosB cos(B + &)

siny cosy cos(y+ &)
sinae cosa coslar + 8)
Let A= |sIinB cosB cos(B+8)
siny cosy cosly+8)
Applying Cy - C,5Ind and Cy = C5c056, we have,
sinasing cosocosd cosla+8)
A= |s5inBsin& cosBcosd cos(f+5)
sinysind cosycosS cosly+ 8)
Applying C; = C5;—Cy, we have
sinasind cosacosd —sinasind cos(a + 8)
A= [sinBsiné cosBcoss —sinBsind cos(f + 8)
sinysing cosycoss =sinysing cos{y+ &)
sinasing cos(a+ &) cos{a+8)
= A= |sinBsin& cos(B+8) cos(B + &)

sinysinS cos(y+8) cos(y+8) 4 SO
. NQ‘

Applying C3 » C3 — G5, we have, R 7

sinasing cos(ar+5) 0 \ Nl
A= [sinBsinS cos(B+8) 0 Ry \®

sinysing cos(y+8) 0 R )
- A=0 \ "’:'

\\:

Q22

<9 o:.‘
Without expanding. show that the value of the follqyihb determinanis is zero:
N

sin23°  sin®67°  cos180° AN
Sirf 670 -sir? 23° cos? 180°| V)
cos18CF  sin23°  sin® 67°

Solution
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sn?23® «rf67°  cos 18P
Leta = |-sin®67° -sinf23 cos 18C°
cos180°  sinf23°  sinf67°

sin® (90-67)° sin® 67° -1
A=| -sin®67°  -sinf{90-67)° 1
-1 sin’(90-67)° sin’67°
cos 67°  sin67° -1
fh=|-sin?67° —cos? 67¢ 1
-1 cos® 672 sin®67°
Applying C; = C; + G
cos? 67¢ 1 -1
A=|-sin®67° -1 1
-1 -sint67° sirf67°

Applying C; =G, + G5
cos?67° 0 -1
A= |-sin?67° O 1
-1 0 sinf67¢
A=Occnniinnnnn[v G is Zero column)

Q23

Without expanding, show that the value af the following detesminanis is zero:

cos(x+y) -sin(x+y) cos2y
sin x COS K siny
- CO5x gin: - sy

Solution
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cos(x+y) -sin(x+y) oos2y

LetA=| sinx COS X siny
~-CO8 X sinx - COSY
Applying Ry =Ry x(-cosy)
cos(x+y) -sin(x+y) cos2y
A= sinx COSX siny
COSXOOSY —SNXCOSY OQOSYQOSY
Applying Ry =R, =R, x(-siny)
cos(x+y) -sin(x+y) cos2y
4= sinx COSX siny
OCOSXOOSY —SINXCOSY COSyoosy
cos(x+v) ~sin(x+y) cos2y
A= sinx COS % siny
COSXOOSY - SINXSINY -SINXCOSY—~ COSXSINY OOSYCOSY - sinysiny
oos (X + y) -sin(x+y) cosy
A=| sinx COS X siny
oS (X + y) -sin{x+y) cos2y
A o Glivoneis [Ry and R, are identical]
Q24
Without expanding, show that the value of the following determinants is zero:
G+ FE S

Ji5+J46 s {0
3+115 415 S

Solu

tion
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V3+43 5 5
Leta=|fi5+446 5 IO
3+4115 1S 5

B B B33 B B
a=l15 5 Ji0|+|Ja6 5 10
3 JI5 5| WMi15 J/1I5 5

1 5 5 1 5 45
aA=BI5 5 Ji0|+423W2 5 J10
S35 5 J5 Ji5 5

Taking /3 common from C; of first deter minant.
| Taking 23 common from C; of second determinant.

1 1 45 1 5 1
a=BEWS 5 10+ B36E2 5 2
343 S S5 J15 5

-Takmg 5 common from C, of first determinant.
: '_Takmg 5 common from C; of second determinant. |
4= BJ5(0)+ v2345(0)

[+ C, and C, of first determinant are identical.
"'l G and Gy of second determinent aredidenticall

A=0

Q25

Without expanding, show that the value of the followingddeterminanis iz zero:

sin? & cotd 1
sinf B cotB 1], where A B C are the angles of AABC,

St C ootC 1

Solution
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sinf A cotd 1
Let & = |sinFB cotB 1
sinf o cotl 1

Applying G =G5 -Cy

sin“A cotA 1-sin A
A=[sinfB cotB 1-sinB
sinC cotC 1-sin®C

sinf A coth oos® A
A=lsin’B cotB oost B
sinf oot costC

1-cos28 coth 1+ cos2A

A 1-cos8 ootB 1+ cos2A

= 2
1-oos2C ot O 1+ cosd
= 2
1- o028 cotd 14 cos2h
l=oos B cotB 1+ cos2B
1-cos2B ocotC 14 cosl2C
Applying Gy =05 +05 -2
1-oos28 cotd O

p o

a-éi-m;ﬁ cotB O
1-coseBE ot 0

-0

Q26

Ewvaluate the determinant:
s b+c &
ct+a b
c a+h cf

Solution
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b+c =%

cta b°

a+h f
Apply: Cz = C5 +Cy.

3 becea &
= c+a+h K7

- a+bh+c o

Tzke [a+b+e) common from C,

53

=

o
&)

={b+c+a)

apply: By =8z -8y, By — Ba- &y
s 1 &
sfo+c+alp-a 0 BE-5°

c-a 0 c*-a°

1 &
<fb+c+alfb-a)fc-3)1 0 b+a

1 0 c+a

=fb+c+a)fb-2)fc- a][b—u:]
Q27

1a bc
Evaluate the detegrninant | 1.b ¢a

1l cab

Solution

l a bc
letA=|1b ca
1l cab
Applying Rs = R, — Ry and Ry = Ry — Rywe get,
1 a bc
A=10 b—a ca—bc
0 c—a ab—ba
1 a bc
=A=|0 b-a cla-b)
0 c—a bla-¢)
Taking (a —b) and (a - ¢) common, we have
1 a bc
A=(a-b)a-c){0o -1 ¢
0-15»
= A=(a-b)c-al)lb-c)

Ch 6 - Determinants
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Q28
X+2A X X
Evaluate the determinant| x x+A X
X X X+ A
Solution
X+A X X
Let A= X X+A X
X X X+A
Applying Cy = Cy + C; + C3 we get,
3x+A X X

A= [3x+A x+A X

Ix+A X x+A
Taking (3x +A) common, we have
1 x X
A=Ex+A)1l x+A x
1 x x+A

Applying R> = R> — R4, R3 = R3 — Ry, we get,

i XN
A=([3x+A)|OA DO
00 A
= A=N(3x+2)
Q29
aSilee
Evaluate the determinant|c a b
bca

Solution
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abc
letA=|ca b
bca
Applying C, = Cy + C5 + C3 we get,
a+b+c b ¢
A=|a+b+ca b
at+tb+cca
Taking (a +b + ¢) common, we have
1bec
A=la+b+c)|la b
l ca
Applying R> = R> — Ry, R3 » R3 — Ry, we get,
1 b c
A=la+b+c)|[0Da-b b-c
0c-ba-c
=A=(a+b+c)la-bla-c)-(b-clc-b)]
=A=[a+b+c)[az—ac—ab+bc+b2+c2—2bc]

~A=(a+b+ca+b2+c2-ac—-ab-bc)

Q30

1 1
Evaluata |1 » 1
1 1 x

Solution

1 1 +x 1 1 1 1401
’:. ® 1-E+x ¥ 1=f2+x)l ¥ @
1 1 ~ +x 1 x 1 1 x
1 1 1
=[z+x]0 ¥x-1 D
a x -1

= {2+ x) - 1)

Q31

Evaluate the following:

] xﬁ,fz xZ
Wy 0y
“z =y 0O

Solution
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0 xy® =

¥iy 0 w2

22 Z‘;.I'E 0

- I:I[Cl— u3f:|— oy [L‘J— xzuzajl I [x2y3z - U:]
= 0+ xMy32 ¢ w333

= 202

%

Q32

Evaluate the following:

a+x Y z
£ a+y oz
# ¥ avz

Solution

a+x v p

Lleta=| x a+y =z
X Y a+

Applying Ry =Ry =R, andR; -R5;-R,
a -a 0
A=IX a+y Z
0 -a a
Applying C, - C, + 4
a o 0
A=X a+xX+¥ Z
0 -a El

4 =a[aa+x+y)+8z]+0+0

A-adfasX+v+Z)

Q33

1

[
o) ~

Z

X 1
IfA=11 y y°|, 4, =|yz zx xy|, then prove that A+ 4 =0.
Y

Solution
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&~

]

Lx > 11 1 1
Avh =Ly yi4lyz zx xy
1z 2 |x ¥ 2
1 X XZ 1 VZ
=1 v Yz + ZX V........['.'|N=|ATI]
12 2 Xy Z
1 x X |t x Yz
=1y ¥ -l v =
1z Z| [ zxy
1f any two rows (columns) of the determinant are interchanged
""" then value of the determinant changes in sign.
00 P-yz
=0 0 y*-2zx
0 0 ZZ-xy
=0...o.oo. [+ G 8nd G, are identicd |
Q34

Prove the dentity:

a

a-b b-c c-2a
b+c c+a a+bd

Solution

b c

|= 3 +b%+c?-33be

Ch 6 - Determinants
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a b c
3-b b-c Cc-a|=a"+b%+c-3abc
bA+C C4+a a+bd
3 b c
LHS = [@-b b-Cc Cc~-g
b+C C+a a+b

Apply: €] = C; +Cp + Oy,

a+b+c b c
0 b-c c-q

{a+btc) c+a a+b

Take (@ +b+c) common from ¢
1 b c
=(a+b+c) |0 b-c c-a
2 c+a a+b
Apply: B; — R, - 2R,
1 b c

=(a+b+c) [0 b-c c-a

0 c+a~2b a+bdb-2c
={a+b+c)[(b-c)a+b-20)-(c- a)(c+a-2b)]
-a +b° +¢° - 3abe

- RHS

Q35

Prove the identity:
+c 2-h &
+a b-c bl=3sbc-g-5-c°
+b c-a& C

Solution 4
b+ a-b a
c+a b-c b|l=3abc-a*-bd-¢c?
a+b c-a cC
b+c a-b 2
LHS = [c+a b-c b
a+bh c-a ¢
+c+a3 -b =3
=lc+a+b -c b
s+h+c -3 ¢
1 b a
-=-(b+c+a)l c b
1 ac
1 b 2
=-(b+c+3a)p c-b b-a
a-b c-a

- -(b+c+a)[(c-b (c-3)-(b- a)(a-b)]

=3abc-a-b>-c°
= RMHSG

Ch 6 - Determinants
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Q36

Prove the identity:
S4+b b4 C43 a b C
b4 c+a a+bl=-2b c 2
c+a a+bh b+C c a b

Solution

a+b b+Cc C+a
b4+ Cc+a 2a+b|=2
C+3 a+b b+c

[
L N o
o w0

a+b b+c c+a
LHS = b+¢ c+a3 2+b
c+3 a+b bhsc

Apply: €1 = C; +Ca+Cy
2(a+b+c) b+c c+2
= |2a+b+c) c+2 a+b
Pla+b+c) a+b b+c

s+b+c b+Cc c+a
=2 |g+b+c c+a a+b
s+b+c a+b b+c
apply: C, = C;-C,,C3 = C3- G,
a+b+c -a -b
=2 |a+b+c -b -c
g+b+c -c ~a

a+b+c 4 b
=2 |a+b+Cc b €
a+b+Cc C A
c a b a b a
=2 b cl|+ b cl+ o
b c 3§ c a c
c a b
«-21a b ¢
b ¢ &
a b ¢
=2b c a
c 2 b
=RHS
Q37
Prove the following identity:
a+b+2c¢ ] b
c b+c+2a b =2(a+b+c)
c a c+a+2b

Solution

Ch 6 - Determinants
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We need to prove the following identity.

a+b+2c a b
c b+c+2a b =2(a+b+c)?
c a c+a+2b
Applying Cq = Cq+ Cy + C3, we have,
2a+2b+2¢ a b
LHS=|2a+2b+2¢c b+c+2a b
2a+2b+2c a c+a+2b
Taking the term 2a +2b + 2 as cormmon, we have
1 a b
LHS=[2a+2b+2c)|1l b+c+2a b
1 a c+a+2b
1 a b
= HS=2la+b+c)|l b+c+2a b
1 a c+a+2b
Applying R>; = R> — Ry and R3 » R; — R, we have
1 a b

LHS=2(a+b+c)|0 a+b+c 0
0 0 a+b+c
Thus, we have,
LH.S=2la+b+c)[1x(a+b+c)]
=2la+b+c)la +b+c]2
=2(a+b+cP

Q38

Prove the identity:

.,

a-b-c 2a 2a
2b b-c-a 2h -{a+b+c]3
2o 2c c=-a=-b

Solution

Ch 6 - Determinants




RD Sharma Solutions Class 12

a-b-cC 23 2a
26 b-c-a 2b [=fasb+c)
2c 2c c-a-b
-b-c 2a 23
LHS = 26 b-c-a 2b
2c 2c c-a-b

apply: Ry = Ry +8, +85.
+b+C a+b+c a+b+c
= 2b b-c-a 2b
2c 2c c-a-b
Take {a+b+c) common from &,

1 1 1
-{a+b+c)fp b-c-a b
2c 2c c-a-b
Apply: €2 = C2 -Cy, O3 C3-C,
1 0 0
«(a+b+c)pb -b-c-a 0
2C 0 ~c~-a-b
1 0 u}
-(a+b+c)Pb becta ]
2c 0 b+c+a
=(‘=7+b+c)3
= RMHS

Q39

Using properties of determinzants, show that
1 b+c b%+c?

1 c+a c?+a®|=(a-b)fb-c)lc-a)

1 a+b a%+h?

Solution

b+c b%+c®
LHS =l c+a c*sd®
a+h k2

1 b+c BT+
-0 a-b *-p?

0 2-c &-c%

1 h+c BEsc?
= [a-b)[2-c) 1 3+ h
1 S+0
1 b+c b¥+c?
=[a-b)lz-c) 1 a+h
n c-b
- (a-B)o- e~ 3)
= ANE
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Q40
Shiow that
a a+h a4+2B

s+2b &  a+b|-9[a+b)b?
F+b a+2b a

Solution

a a+b a+2b
LHE = |34 2b = 34+ b
a+b a+2b a

3a+3b 22+3b 334+3b

=|a+2b a a+b
a+b  a+2b a
1 1 1

=[3a+3b)js+20 a2 a+b
a+bh a+2b a

0 1 0
=3(a+b) 2h & b
-h s +2b -2b
0 1 o
=3(a+b)b2 2 - 1
F1 a+2b -2
= 9fa+b)b?

= RHE

Q41

Without expanding the determinants, show that

2
1 a bo g 4

L b ocal= b B
L o ah | ¢ g%

Solution
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(i o =
[T 7]
B2 8

Apply By — Rya, Ry = Rob, Ry — Ry

a a? abe
w~;-:b b% cab
abc
c c? abc
a a2 1
- BClE ey
abc i
e €54
g 1 &°
=-b 1 b
c 1 c?
1 3 2
=1 b b
1 ¢ ¢
Q42

Prove that

zZ X ¥ x v z| k% y? 22
2 2 2 2 2

22 %% p3|alx® y2 ZPlafxt yt 2z
< 4 < 4 - 4 -

Solution

= xyz{x - v}y ~2) (2 ¥ v + 2).
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x vy z| [x* ¢? Z*
T I PN PR L
4 4 y 4 ye. 29 x vy oz
X y z
(2 7 g2
4 y4 =4
1 1 1
-xyzlx y z
3 3 23
0 d 0
=xyz|X-y y ZI-¥
PE VIV S B
u} 1
=xyzfx-y)(z-v) 1 %

=xyz{x-y)y-2)[z-x)[x+y +2)

0
1

2iy2axy y? 224y2azy

=-xyz(x-y)(z-y) [ +y? 22y -xP-yT -y |
« -xyzfx-y)(z - y)[(z- x)(z +x)+y(z—x)]

- =xyzfx -y){z - y)(z-x)[z+x +¥]
=xyz(x-y)y-2)(z-x)[x+y+2)
= ANS

Q43

Prove the identity:

{6+ c}2 &
fc + a)z b*

a+b)’ 2

Solution

be

ca -(a-b)(b—c)(c—a}(a+b+c)(32 +b2+c2)

ab

Ch 6 - Determinants




RD Sharma Solutions Class 12

(b+c)® & be
(c+a)2 b? ¢

(a+b)° 2 ab

LY

= (a-b){b-c)lc-a)(a+b+c)[s* + 07 +cF)

(b+c)* & be
LHS = [fe+2)® b? ca

(a+ b)2 c? ab

Apply: €| = C; +Cy=2C,
(b q-c)2 +3%-2bc 2% be
- (c+a}2+b2-2r:a b% ca

(a+b)2 +c%-23b c? ab

a2+ b%24c? & be
=% +b%+c% H? ca

2 +b%ec? 2 ab

Take (az+bz+c2} common from €y
& b
b? ca
¢ ab

- {a2 + bz+c2)

(S

at be
b%-a° eca-bc
0. c%= 3% ab-be

(=2

- (az+ b2+c2]

1 & bc
- [+ 4P (b- ) (c-a)fo b+ a
0 C4+adW
- [@+ b2+ )b - 3)(c- a)[(b%@) () - (-c) (c + )]
-(a-d)(b-c){c-a){a+b+c){a®+b%+c?)
- RHS

Q44
Prove the identity:
(a+1)(a+2) a+2 1

(2+2){a+3) a+3 1|=-2
2+3)(a+4) a+4 1

Solution
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(a+1)(a+2) a+2 1
[#+2)[(2+3) 2+3 1
(a+3){a+4q) a+4 1

=-2

LHS = [(a+2)(a+3) a+3

fa+3)(2+4) a+4 1

(a+1)(2+2) a+2 1“

Apply Ry = Ry = R5

(2+1){a+2) 2a+2 1
= [(z+2)(a+3) a+3 1
(a+3)2 1 o

Apply Rz = R - Ry

(a+1)(a+2) a+2 1
= | (2+2)2 1 0
(a+3)2 1 0

=[(2a+ 4) (1) - (1) (23 +6]]

RHS

Q45

Prove the identity:

[.j =;:’-(b-c)2 be
% bz—(c—a)z ca-(a-b}{b-c)(c—a}(a+b+c){az+bz+cz)

2 c2_(a-b)° ab

Solution
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52 22— (b-c)? be
b2 b2 -(c-&)° <

2 c?-(a-b)* ab

Q@

=(a-b)(b-—c)(c—a)(a+b+c)(az+b2+cz)

92 52—(b—c)2 be
LHS = b? b2-(c-a) ca

c? cz-(a-bf ab

apply: Cp = Cp— 2C, - 20,

a? &?-(b-c)’-2a7-2bc b
= [b? bz-(c—a)2—2b2-2ca ca
c? c?-(a-b)-2c%-2ab ab
2% —(b2+c2+az) be

= |b? -(b2+c2+az) ca

c? «-(b2+(:2 +52] ab

Take - (3% 4 6% +c?) common from C,
3 1 be
s-(b2+cz+az)bz 1 ca
c? 1 ab
F 1 bc
=—(b2+c2+az b2~ 5% 0 ca-be
Fz-az 0 ab-bc
& 1 ke
--(02+02+az)(a-b)(c-a)-(b+a) 0 ¢
c+a 0%5
- —(02 +c? +az){a-b)(c-a)[[— (b+a)jf—b)- {c) fc + a)]
= (a-b)(b-c){c-a){asb+c)[aPmd + )
- RHS

Q46

Prove the identity:

#F+be 3°

p2+ca b¥=-(a-b)(b-c)(c-a)(a*+b%4+c?)

ct+ab 3

Solution
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1 #f+bc a
1 b24ca b= -{a-b)(b-c)c-3)(a® +b%+C?)
1 c?+ab ¢
1 #+bc 3
LHS = 1 b%4ca b3
1 c*+ab ¢

Apply: R, 2R, -R, and R, = R, - R,
2+be a®
= (o b% +ca-a -bc £%-3°
0 c?+abb®+ca-3*-bc c2-3°

& +be a%
(p* - 3%)-clp-a) b*-2°

[c*-a%)-bfc-a) -4

"
[=I

[=)

2% 4 be a?

(b-a)p+a-c) b3-25°

"
SIS

[c-a)fc+a-b) -2
1 a%+bc P
~{b-a)fc-a)0 (b+a-c) b*+a +ab
fc+a-b) F+a”+ac \
-(b-a)(c-a)[{(b+a-c))[cz+ez+ac)-(b2+az+ab“cz+e?+ac)]
--(a-b)(b-c)(c-a)(a2+bz+cz)
= RHS

Q47

Prove the following identity:
a? bc ac+c?
242 @
a+ab b* ac |=4a°b°c

ab b2+bc c2

Solution
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We need to prove the following identity:

a2 bc ac+c?

al+ab b? ac |=4a%b*c®
ab b +bc
Taking the terma,b,c common from C,, C; and C3, respectively, we have,
Q c a+c
L.HS=abcla+b b a
b b+c ¢
Applying C,— C,+ C5 + C3, we have,
2a+2¢c ¢ a+c
L.H.S=abc|2a+2b b a
2b+2c b+c ¢

a+c ¢ a+c
=1 . H.S=2abcla+b b a
b+c b+c ¢

Applying C; » C; — Cy and C3 - C3 — Cy, we have, I ‘ 4
a+c —a 0 N\ ,w"
L.H.S=2abcla+b -a -b 4 QY %
b+c 0 -b X -
Applying Cy - Cy + C; + C3, we have,
c-a 0 NS
= L.H.S=2abc|0 -d -b o o
cQ -b NN
Taking ¢, a,and b from C,, Cs and.C; resg‘&@ﬁ’élv, we have,

1-10 P
L.H.S=2a%b*c%|0 -1 -1 T\

1 0 -1 Sy®
Applying Rz = R3 — Ry, we have
1-10
L.H.S=2a%b%c%|0 -1 -1
01 -1

=4q2b%c*
Q48

Prove the following identity.

XxX+4 x X
X x+4 x |=16(3x+4)
X X x+4

Solution
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We need to prove the following identity:

x+4 x X
X x+4 x |=15(3x+4)
X X x+4

Let us consider the L.H.S of the above eqguation.

x+4 x X

A=l x x+4 x
X X x+4
Applying C; = C,+ G5 + C3, we get,
3x+4 x X

A=|3x+4 x+4 x
3x+4 x x+4
Taking the common term 3x + 4, we get,

Li X X
A=(3x+4) 1 x+4 x
1 x x+4
Applying Ry = R> — Ry and Ry -» Rz — Ry, we get,

19X
A=(3x+4)0 4 0
004
- A=16(3x+4)

Q49

Prove the following identity:
1 1+p l+p+g
23+2p 4+3p+2qg |=1
3 6+3p 10+6p+3g

Solution
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We need to prove the following identity:

1 1+p 1+p+q

23+2p 4+43p+2q |=1

3 6+4+3p 10+6p+3q

Let us consider the L.H.S of the above equation.
Applying C; » C> —pCy and C3 = C3 —qCy, we get

11 1+p
A=|2 3 4+3p
36 10+6p
Applying C3 =+ C3 —pC, , we get
) 5 |
A=123 4
3610
Applying C2 -+ Cz - pC]_ and C3 -» C3 s qu, we gel
100
=2A=(2 12
337

=A=1[7-6]=1

Q50

Prove that

3 b-c c=b
s-c b cCc-a
s-bH b-a <

-la+b-c)fp+c-3)fc+a-b)

Solution

a b-c c-b
a-c b c-a
a-b b-a ¢
By =R -Rs-Rz

~-3+C+b =b-cH+a -C-b+a
- a-c¢ b cC~a
a-b b-a c
1 -1 -1

-{b+c-a)fa-c b c-4
a-b b-a ¢
1 0 0

~(b+c-a)fa-c b+a-c 0

2 - b 0 c+a-b
=(a+b-c)(b+c-a){c+a-b)

= RMHS

Q51
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Prove that
at 2ab b°
2 2 2., 2)2
b @ 2ab|= (a +b )
2ab bB® 3%
Solution
3% 2ab b®

LHS = |b® & 2ab
ab b? 3%
2 +b2+2abh 2ab b2
<la® +b%+2ab a® 2ab
2 +bir2ab B2 P
1 2ab b%
= {az + b2 +2ab) 1 3% 2ab

5 .32

[

1 23b b?
=(az+b2+2ab)0 &2 -2ab 2ab-b?
0 b2-2ab a*-b?

1 2ab B?
=(a2+b’~’+2ab)0 a2-b% 2ab-&
0 62-23b a*-b?

= (a+b)*|[o? - ) (" - 82) - (28D - 22 (62- eab)]
=(a+b) [+ 2= ab)

S Ca +b3}2

= RHS

Q52

Prove the following identity:.
a’+1 ab ac
ab b2+1 be |=l+a’+b’+c?

ca b c?+1

Solution
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We need to prove the following identity:
a’+1 ab
ab b*+1 bc

a@ b +1
Let us consider the L.H.S of the above equation.
ab
ab b%+1 bc
@ ¢ +1
Applying Ry - Ry(a), Ry = Ry(b) and R3 - R3(c), we get
ala®+1) a% a’c

ab®  blp2+1) bic

cta b d+1)

Taking a,b, and ¢ common from Cy,C, and Cs, respectively,

(a2+1) @ a?

ac
=1+a2+b%+c¢°

a+1 ac

A

abc

DZ

2

abc

(b2
2 [(2+1)
Applying Ry = Ry + R, + R3, we gel,

+1 82

(a2 +b0%+c2+1) [a2+b%+ %+ 1 [a%+ + NP
= 9bc 2 2 “h
B abc [b +1] p o>\
c? c? (c® v+

Taking the term, [@® +b% + ¢+ 1l common. from{@above equation, we have,

= 3 1 4
A=[a2+p2+c%+1)| b2 [p2+1) B2 \:Q’
A+ Y
Applying C; =+ C3=Cy, C3 =+ C3 =L get,
1-70:1 %}@e
A=[a?+p%+%+1)[p2 1 0
(s )|

~A=[a2+b%*+c2+1]
Q53
Prove the following identity:
1 a a?
2
a2 1 a|=la®-1)

a a1

Solution
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Let us consider the L.H.S of the given equation.
1 a a?
LetA=|a? 1 a
a a® 1
Applying Cy—» Cy+ C, + C3, we have,
l+a+a® a a?
A=|1+a+a’* 1 a
l+a+a% a® 1
Taking the term (1 +a +02] common, we have,
1 a a2
A=(1+a+ad?l1 1 a
)% 1
Applying R, > Ry — Ry and Ry = Rz — Ry, we have

-

1 a as
A=(1+a+a?)lo 1-a a(l—a)

0 —a(l-a) (1-a)(l+a)

Taking the term (1 —a) common from R, and Rz, we haye
2

l a a
=A=(1+a+a?J1-all0 1 a
0 —a (L+a)

=A=[1+a+a?)(1-afflds a + 03
~a=(1+a+a?-a)
=A=[[1+a+a2)1 —a)f
=a=[(a3-1)F

Q54

Prove the identity:

+b4+cC - -b
¢ a+b+c  -a |=2(a+d)fp+c){c+3a)
-b -3 a+b+c

Solution
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@ +b+cC -C -b
-b -3 a+b+c

2 +h+C - -b

LHS = - a+bh+c -3
-b -2 a+b+c

Apply: C; = Cy+C3 and C, = Cy + Cy
a+c  -(c+b) -b
= Hc+a3) b+c -3
a+c b+c a+b+c
i -1 -b
=(c+a)c+b) F1 1 -3
1 1 a+b+c
1 -1 -b
=(c+a)yc+b)I0 0 -a-b
0D 2 a+c
=2(a+b)fp+c){c+a)
= RHE

Q55

Prove the following Iidentity:

b+c a a
b c¢c+a b [=4abc
C ¢ a+b

Solution

¢ a+b+c  -a |=2[a+bd){b+c){c+3)

Ch 6 - Determinants




RD Sharma Solutions Class 12

We need to prove the following identity:
b+c a a
b c+a b |=4abc
c ¢ a+b
Let us consider the L.H.S of the above equation.
b+c a a
A=l b c+a b
c ¢ a+b
Applying Ry - Ry + Ry + R3, we have,
2(b+¢) 2(a+c) 2[a+b)
A= b c+a b
(4 c a+b
Taking 2 common from the above equation, we have,
(b+c) a+c) (a+b)
A=2] b c¢+a b
c c a+b
Applying R; » Ry — Ry and Rz - Ry — Ry, we have,

(b+c) la+c) (a+b)

A=2| -c 0 -a
-b -0 0

Applying Ry - Ry + R, + R3, we have,
0O ¢ b

A=2[-¢c 0 -a
-b-a 0

= A=2(0+2abc+abg)

=A=4abc

Q56

Prove the identity:

Fict ab ac
ba c*s3*  bc |- 43b%t
ca ch a4+ hF

Solution
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b2+c?  ab ac
ba c2+a®  bc |- 43%%?
ca ch 3%+ b?
H2 4 c2 sb SC
LtHS = | ba c2+a®  be
ca ch  a*+b?

Multiply R),R, and R, by 2,b and ¢ respectively.

ab? + ac? &b a‘%
1
G b2 b+ ha? bE
e
a ¢ catecht

Take a, b and ¢ common from C;,C2 and C5 respectively.

b2 +c2 a a2
= f.::—c_ b?  c*+2% b?
abc
c? c2 #+b?

Now apply Ry = Ry +Rz+ R;
2{b2 +c2) 2(0’ + az] 2 {az + b2)
= b? cZ+a2 h?

c? c? 3% 4 b2
{bz+c2} (c7+az) {_-72 +b2}
=2| &2 2 + a2 b
c? c? S b2

c2 0 =
=2h% *+a b
c2 c? 3% +b2

.02 {{c2 + az) {32 + Dz) - bzc’; b3 ;2 {b2c2 - {02 + az) 02]]

- 43%p%c?
- RHS

n

Q57

Prove the identity:
0 b% c%s
b 0 c*b|=23%%°

= b D

Solution
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> b% 0
0D & &
=3°6%%b D b
c c D
0 1 1
=2%%7L 0 1
1 10
0o 0 1
=23 -1 1
1 1 0
=2a°p%c?
-RHS
Q58
Prove that
a’ +b?
—_— c o
c
7,2
a o tc a = dabc
a
2 &
h b
h

Solution
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RD Sharma Solutions Class 12

2 la? % o
abc

b2 0 ¢?

2 )]

= =2 [-28%b% 2)
s

o

- 4abc
- RHE
Q59
Prove that

e e e

3?43 -ac cz+ac-[ab+hc+ca}3

= +ah h¥sah -ab

Solution
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-bc  b%+bc cP+bo
P +ac  -ac  c*+ac
& +ab bP4+ab  -ab
Multiply 2,2, and R, by a,b and ¢ respectively
—abc  ab*+abc ac? +abc
= L lPhsabc -asbc  bE+abe
abc| ., >
c+abc bc+abc -abc

Take a,b and ¢ common from C;, C; and €3 respactively,

be -bc  ab+ac ac +ab
zF b+bc -3¢ bc+3b
c+hc boc+ac  -ab

Apply:iRy = Ry + Ry + R4

b+ bc+ca ab+bc+ca ab+boc+ca
= ab+be -ac be +2b
ac +be bc+ ac -ab
1 1 1
= (sb+bc+ca)pb+bc  -ac  be+ab
c+bCc bC+ac -ab
0 1 1]
= (ab+bc+ca) b+bhc+ac -ac bo+ab+ac
0 bc+ac -ab-bec—an
0 1 0
- (ab+bcrca)’t -ac 1
0 bcsac -1
= (cxat»-o-bc-n-ca):3
= RMS
Q60
Prove the following identity: »
Ko+ A 2w 2k

v x4h 2= =|{5;r+ik]|::i.—x}1
2% 2% X+

Solution
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LHS,,

X+A 2xX 2X

2x xX+A 2x

2% 2X X+ A

X+ A 2x 2%

=| 2x x+1 2x|[C, —=C -C,,C =G -C]
2X 22X X+

A= X 0 2%

= 0 A=X 2x

X=k X=A X+

1 0 2x
=(A=-x)a-x)0 1 2x
-1 =1 X+&
1 0 2x
=(A-xP|0 1 2x
-1 -1 x+

= (A= xP[Ux+a)+ 2x+ 2x(0+ 1)]
a (A=XP[X+ A+ 2¢ + 2x]

= (A= xP[Sx+ 2]

= RHS

Hence Proved

Q61

Using properties of determinants prove that
+4  Z2x 2%
2% K+ 4 Zx

2% 2x K+

= {5x + 4) (4= x)°

Solution
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¥ +4 2x 2x
LHE=| 2x X +4 2¢

2x 2x x4+ 4
Apply Cy = Cy +Ca+Cy

Sx +4 2% 2%

=Sx+4 x+4 2x

Sx+4 2% x4+ 4

1 2x 2%
=(sx+4)jt x+4 2x
1 2x X+ 4
1 25 25
=[(Sx+4)j0 -x+4 0
0 0 -+ 4
1 2x 2%
=(Sx+4)(4-x)2 1 0
0 1

- (Sx +4) (4- x)2
= RKHE

Q62

Prove the following identities:

Y+ 2 £ W
z Z+x x |=duyz
y ®o Y
Solution
Y+ Z z Vi
LetA=| 2 zZ+x x
v X X4V
Applying Ry —»R, -R;
T > IR TES <

Awl|Z Z+X X
Vv X X+y
Applying Ry =R ~Ry
D -2x =-2x
A=z Z+X x
Va X X+ y
A=2><[z(><+y)—xy]-2x[zx—y(z+ x)]
A =2x[zx+Zy - Xy - ZX + yZ+ yx |

A = dxyz

Q63
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NE T W

Prove the identity:

-a(bz +6% - az} 2h° 2c3
25 -b(c2+az-b2) 2¢3 = abc (az +b2+c:2)3
25 267 -c (52 +b? -cz)

Solution

-2 (b7 +2? -a’} 2° 23
2a8° -b(cz +a? -bz] 263 = ahe (52 +b% 4 cz)g
23° 263 - {a’ +H% - c2]

a(bz I 82) 2? 2®
LHS = 28 -b(c? &= b?) 2?
24 2° —<fa? +b?-c?)

Take &, b and ¢ common from C,, G, and C; respedively,

= (Dz 2 _az) a2 o2
=abe 23 -(Cz+82—b2, o
222 2 - (@ w2 =3
Apply:Ry = By« Ra, Ry 53, = Ry Y
- [b? +ci- az) 282 0 2% g-;(é'? +b? c’)
=abe 0 —(cz+e"’-b2)-§b"z~ ol (a*+2-c2)
282 2b? 4 -{a“‘+b2 -c"’]
-(p* +c% 4 &) 0 a7+ £ +c?
=abc 0 -(c’+ a‘%b’) (&7+b2+c’}
2a% 2h? -(82 +b? =23
§ -1 a 1
=abcfp?+c?+ &) [0 -1 1
st 257 -(a’+b’-c2)
5 -1 0 0
=abc(bz+c2 +52) o -1 1
R 22 —(83+b2-f.‘2}+282
. -1 O O
=abc(p?+c?+&) [0 -1 1
Pa? 2P bP 4t

=-ab¢:{b2 +c2 +a9zr[(-1)(-bE +c* +32) -(1) (2132}]

abe (a2 +b%+ cz]3
= RE
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Q64

1+= 1 1
Prove that | 1 1+5 1 |=a%+33%
1 1 1+a

Solution
1+3 1 1
LH8=| 1 1+3 1
1 1 1+a

J+a J+23 I+ 45
=11 1+a 1
1 1 1+ 3
1 1 1
=fa+a)l 1+5 1
1 1 1+ 3

1 11
-(S‘Q)E a o
1 g
=(3+3)a
=&+ 357
= RHS

Q65

Prove the following identity;

2y y-Z-X 2y

2 2z zxy|=(X*p+2)
X-y-Z 2% 2

Solution
LHS,
2y y-z-x 2y
2z 2z Z=X=Y
X=-y-zZ 2 2X
X+ V+Z X+Y+Z X+Y+Z
- 2z 2z z-x-y|R, =R, +R, +R,]
Y=Y~ Z 2x 2%
1 i 1
-(x+y+2) 22 2 Z-X=-Y¥
X=-yY=-Z 2X 2%
1 0 0
=(x+y+2z)| 2z 0 -x-y-74[G =-6G-C,G=5-G]
X=y=2 X+¥+Z2d X+¥+32

=(x+y+2)[1{0+(x+y+2)x+y+2)}]
=(x+y+2P

= R.HS.

Hence Pr oved

Ch 6 - Determinants
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Q66
VI X
Show that |z+x 7 x| =[x +,-'+zi[x-z]2
+y ¥ =z
Solution

Y +I Xy

T+xN T XN

+y ¥y T
2y +T+X] ¥HIZEX FHI+X

= THN I X
¥y ¥ z

2 11

={x+}-+z:|:+x T x

v+ v T
o 11
={x+}-+z:|z+x—z—.~c T o
ey -¥-F ¥y z

o 11

={x+}.-+z:| u] z X

v -z v =T

=[x +p+z)fx -2]2
- BHS

Q67

Prove the following identity

a+= oy z
x ety oz |[=F|s+xepaz)
# W a4z

Solution
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LHZ -
atx oy z
¥ oa+y Z
i v a+z
S+E+Y+E y z
= |a+u+y+z Sty z |[C=0+5+C]
S+=+y+2 X E,I+J
1 W z
= (atoty+zifl  s+v z
1 Y a+
1 W z
= (adz4y+zI[0 a OfF, =R, =R R, =R =R, ]
] K=y a
= (atty+z)[1a - 0)]
- & lat+xu+y+z)
=F.H.Z.

Henoe Prowved,

Q68

Prove the following identities

5 2
B 2 Bl = 2[a-b)(b-c)[c-a)[a+ b+ c)
o 2
Solution
g 2
Leta=FE" 2 b
2 2 e
i 1 &
a=2 1 b
1o
& =2{a:’[c—:|:—l[bac—bv:”:|+ a[bﬂ—c:’]}
A =2{53(c—5:—bc[b—cj[b+ c]+a|:b—c:[l::2+bc+c2]}
= 2(b=c)[-=" - be(b+ o] + a[b? + b+ |
= 2(a-b)(b-c)(c-alla+ b+ c)
Q69

Without expanding, prove that

s b ¥ y b op
¥oE= 3 = 2 9
Q = h z c r

T

Mo™ H

"1 M
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Solution
a b C X ¥y Z ¥y Z y oz
Y ZB-E b c=(—z)2E q raF q r
q r q r becl l2a dec
30502
“(-jfg » r
b a c
y X 2
-{-1%b a ¢
qQ pr
Tzking ransposs, we get
v b oo
= a g
zcr

Q70

X+1 x+2 x+a
Showthat |x+2 x+3 x+b|=0,wherea, b, care in A.P.
x+3 x+4 x+c v

Solution e

Xx+1 x+2 x#0
Consider the determinant | x+2 x+3'x+b |, where a.b,;c':dre in A.P.
2+ 3 xF 1% e
x+1 x+2 x+a NS,
letA=|x+2 x+3 x+b
X+3 x+4 x+¢ ™
Applying Cy - Cy + C5 + C3, we hive, N

o/
WA

3x+1l+2+a x+2 x+a N
A={3x+2+3+b x+3 x+b| V&
3x+3+4+c x+4 x+c
3x+3+a x+2 x+a
3x+5S+b x+3 x+b
3x+7+cCc x+4 x+¢
Applying Ry = Ry =Ry and Rz - R3 = Ry, we have,
3x+3+a x+2 x+a
2+b-a 1 b-a
2+c—-b I =D
Since a,b and ¢ are in arithmetic progression, we have
b-a=c—-b=k(say).
Thus,
3x+3+a x+2 x+a
2+K 1 K
2+k 1 K
Since the second row and the third row are identical, we have
A=0

A=




RD Sharma Solutions Class 12

Q71

¥x=-3 xXN=-4 x-a
Show that x -2 x-3 x-#=0 where a, 8,y are in AP,

2 x-p

x-1 x-
Solution

Since, @, M,y arein AP, 20 =x +p

-3 K- w-mx
LHE = -2 w-3 x- @
-1 x -2 x-p

&
p.z—,n:,-?l-?:'
& =3 x -4 B
_ oy &-3F k-1 -4 x-2 K- K-F
fr-2)- T2 (g IR AR (o gy HE
& -1 -2 E
=3 M=% N-@
-l o 0 0 [+ 28 =a+ ]
=1 x=-2 x-pF
-0
Q72

h+c C A+ a+h
Ifa, b and ¢ are real numibers, and A =lc+d  a+b8 h+ci=0,

a+h . b+ Al 1

Show that ethera+d+ec=00ra=50=¢

Solution
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b+¢ c+a ua+b

A=lc+a a+bh b+c

a+bh b+e c+a

Applving R, -» R, +R, + R, we have!
2ash+c) 2(a+b+ie) 2(4“-h+c)-j

A=lc+a a+b h+e {

a+b b+c ct+a 1

=2(a+b+c)c+a a+b b+e|
a+h b+e (‘+u?

Applying C, - C, =C, and C, - C, = C,, we have:

1 0 0
A=2(a+b+c)leta b-¢ b-a

a+b c-a c-hl

Expanding along Ry, we have:

A=2(a+h+c)(1) (b-c)e-b)-(b~a)(c-a)
=2a+b+ t)[ ~b* " 4 2be —be + bav ac - u:] \ :
=2a+b n-)[uh+bc&cu—ui —b’-c"J 4
It is given that A=0.
(a+b+c)[abrbe+ca—a’~b - ]=0

= Eithera+b+c =0, or@b+bc+ca—a —h ~c =, \ o
Now,
ab+bhevca-a’ - - =0 g
=5 =2ab = 2bc=2ca+2a* +26° ¥ 2% =0
=>(a-b)' +(b-c)’ +(c-a)’ =0
= (a=b) =(b=c) =(c-a) =0 r(u—h):.(h—r): Ac—-a)’ are uon—ncgmnc]
= (a=b)=(h-c)={c—a)=0
=a=h=¢
Hence, f A=0 thenettheratbte=0ora=b=¢.
Q73
b o
IFla g c|=0 fnd the walus of
a br
-
p?a+ q?b = —C"D za,9=br=c

Solution
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p-a O c-r
c-T =U[R1=RI-R3,R2=R2-R3]

a b r
=(p-afra-b)-d{c-r)}s(c-r)[0-«q-b)]=0
=(p-ar(g-b)-(p-aklc-r)-(c-rjdg-b)=0
p-ax(q-b) __ (p-ablc-r) _ (c-rjaq-b) _
(p-a)q-b)r-c) (p-a)q-b)r-c) (p-alg-b)r-c)
r b e B
(r-c) (g-b) (p-a)
i b-q+qg a+p-p _
-0 " @-b) -8
r qQ ,(b-9) (8-p) _p
“T-9'@-b) @-b) (-8 (b-a)
v g e P
-9 '@ : ‘o-a 9
B e 05 o0 B oo
(r-¢ (q-b) (p-a)
S o T

‘p—a+q—b+r—c

N
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Exercise 6.3

Q1
Find the area of the mangle with vertices at the paints (3, 8), (-4,2) and (5,-1).

Solution

If the vertices of a triangle are (x,,y,), (x5, ¥z )and{xs, ¥,)

then the area of the triangle is given by :

1 X1 ¥y L

a= =2 ya2 1
2

e Ya 1

Substituting the values

3 8 ¢
a= éll -4 2 L
5 -1 ¢

expanding thedeterminant along &
=l[312 1|_8-4 1l+1r4 2”
20 1 1 5 1 5 -1
1 ;.
- 2[36)-8(-9)+1(-8)]

- %[9+72—6]- 72—Ssq. units

The area of the 4 is %sq. units
Q2
Findthe areaofthe triangle with vertices atthepoints (2, 7), (1, 1) and (10, 8)

Solution

The area is given by:

2 71

n.=i 111
2

10 8 1

expanding along &,
1
5[2(-2)-7(-9) +1(-2)]

1-14+63-2]
<

2l sq. units
2 o

The area of the a4 is gsq. units
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Q3
Find the area of the triangle with vertices at the points [-1,-8),(-2,-3)and(3, 2)

Solution

The areais given by:

] -
2 -3
4 2

o] —

aw

- [-1(-5) +8(-5) +1(s)]

= 1[5 - 40+ 5] a '3_D=15 sQ. units
2 2

+ Area can not be negative, so answer will be 15 sa. units,

The area of the 41515 sq. units,

Q4

find the area of the friangle with vertices at the poinis:
(0,0, (6, 07, (4, 3)

Solution

The areais given hby:
0o o0 1
6 0O 1
4 21

o=

L
2
Expandingalong#fy

= %[D- D+1{13]]=9 sq. units

The areais2 sg. units

Q5
Usingdeterminants show that the paints(5,5), (-5 1) and(10,7) arecallinear,

Solution




RD Sharma Solutions Class 12

If 3 points are collinear, then the ez of the triangle then form will be zero,

Hence

5 51
1ts 1 =0

2o 7 1

ExpandingalongR,
s%[5(-5)-5(-1s)+1(-35-10)]
--;-[-35”5-45]

- 500]

=0

Since the area of the triangle is zero, hence the points are collinear
Q6
Usingdeterminants show that the points(3, -2}, (8, 8) and(5,2) are collingar,

Solution

If the points are oollinear, then the area of the triangle wilkbe zero.

So
-z 1
% 8 1=0
? 1
L.H.S

Expandingalong 2,

%[3 f6]+2(z)+1[-24)]
%[13 +6-24]

2[0]

=0

Since the area of the triangle is zero, hence given points are collinear,

Q7

Usingdeterminants show that the points(2,3), (-1, -2) and (5, 8) are collinear,

Solution

Ch 6 - Determinants
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If given points are collinear, then the ares of the tnangle must be zero,

Hence

2= 3 1
4 e W,
25 8 1

%[2 {-10)- 3(-5) + 1(2)]

- %[-20+18+2]

- 500]
=0

Hence the given points &e collinear,

Q8
Usingdeterminantsshow thatthe pantsfl, -1}, {2, 1) and{4,5) are collifiear,

Solution

If 3 points are mllinear, then the area of the triangle then farm. willbg z=ro,

Expandingalong®,

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

=0

Since the area of the triangle is zero, hence the points are mllinear.
Q9
If the points {2,0), [0,5) and (1,1} are collinear, prove that & + & - ab

Solution

Ch 6 - Determinants
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If the gwven points are collinear, the ares of the tnangle must be zero.

Expanding alongfy
1
- 5[a(b-1)-0(0- 1)+1(-b)]- 0

orab-a-0-b=0
orab=2a+b

Hence proved
Q10

Using determinants prove that the points (3,b8)(a, 8] (2 - 2", b- b°) ara collingar
if ab’"= a'b

Solution

If the aiven points are collinear, then the area of the Wisngle must be zero,

Hence
- b 1

3

é a2’ b 1if=0
-a’ b=-b'1

ar

%[a(b‘-b+b')-b(a'-a+a') +1{a’b- @O~ ab'+a't’)|=0

ar %[ab’- ab+ab’~a'brab-a’'b+a’'b-ab']=0

or gb'-a'b=0
ab'=3'b

Hence proved
Q11

Find the value of 2 so that the paints (1,-5),(-4,5) and (%,7)
are collinear.

Solution

Ch 6 - Determinants
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If the points are collinear, then the area of the triangle must be zero.

Hence

1 =51

-4 L5 1(=0
A 71

Expanding along Ry
1[-2)+5(-4-4)+1(-28- 52} =D
-2-20-52-28-5i=0
-50-104=10
A==5

Hence 1 =-5
Q13

Using determinants, find the area of the triangle whose vertices are
(1.4 (2.3) and (-5, -3). Are the givenpoints collinear?

Solution
1 4 1

1
Arag -E 2 3 1
-5 -3 1

- %[1:&}- 4{7) + 1f-6 +15)]
- 3[6- 28+ 5]
1
= =[-13]
= gsq. units [+ areafartnot be negative

Also, ance the area of the tnangle isemon-zero.

Hence these points are non-collinear.

Q14

Using determinants, find the area of the triangle with vertices [-3,5](3,-6)

{7.2].

Solution

Ch 6 - Determinants
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-3 5 1
Arga = 1 2 -6 1
T2 1

-%[-3{-9; - 5{-4) + 1(48)]

=%[24+20+4a]

= 45 5. Units

Hence thearea is 46 sq. unifs,

Q15

Using determinants, find the value of k =0 that the points
[k,z— Ek]{—k +1, 2.#:] and {—4-—!: B - 2.‘(] may be collinear.

Solution

If the given points are collingar, then the ares of the triangle must be zéro,

k 2-2k 1
<0 _l.—k+1 2k =0
-4 -k 6-2k 1

expanding along &

kzk -6+2k)-(2-2k) (L +21 04+ k) +2fruk)x(6-2k) -2k - k)= D
k (4 - 6)- (2 - 26) (s)d 1[6 - 2k - Bk +2x2 + 8k + % %] =@
4k?-6k-10+10k +6+4k7 =0

Bk2+4k-4=0

8k*+8k -4k -4=0 (Middle term splitting)
Bk{k+1)-4{k+1)=D

(8k - 4)(k +1) =0

Ifgk-4=0 or ifk41=0
k:i k:-l
2

Hence & = -J,l
2

Q16
If the points {x, -2}, {5, 2).{8,8) are collinear, find.x using determinants.

Solution

Ch 6 - Determinants
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Since the points are collinear, hence the area of the triangle must be zero,

lv -2

s0 —[5 2 =0
2
B B

orx(-6)+2(-3)+1(24) =0

or-6x -6+24=0
-6x+18=10
X3=3

Hence x =3
Q17
If the points (3,-2),(x, 2),(8.8} are collinear, find x using determinants:

Solution

Since the points are collinear, hance the area of the triangle must be zero!

3(-6}+2(X-8)+1(8X-16)=0
~184+2x ~16%48x ~16=0
10x =50

‘g -

Hence x = 5

Q18

Using determinants, find the equation of the line joining the points(1, 2) and (3, 6)

Solution

Ch 6 - Determinants
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Let Afx,y), &8(L,2) and C(3,8) are 3 points in a line,

Since these points ae collinear, henoe area of the trangle must be zero,

.
T
O hd ™

1
=10
1

wpanding along &,
wf-4)-v(-2)+1f0)= 0

-4y +2¢y =0
or2x -y =0
or ¥y = 2x

Hence the equationis v = 2x
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Exercise 6.4
Q1

Salve the following systems of linear equations by Cramer's rule

K=Y =4

-3+ 5y =7
Solution
1 <2
Let D = =5-6=-1
La 5
py=|* -20-14=56
EEE s =
1
Dy = w-7412=5
| \
D 6
bydefintionx=—L=—=-6§
¥ ’ D -1
uél?-—_s_g_s
D,

Hence x = -6
y=-5

Q2

Solve the following systems of linear equations by Cramer's rule
2=y =1
TR-2y =7

Solution

Hence x = -3

ypomeip

Q3

Ch 6 - Determinants
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Solve the following systems of linear equations by Cramer's rule
K- =17
3w +5y =56

Solution

5
17 -1
Dy = =91
e ]
2 17
D, = = -338
2 6
D, 91
N B o B s
D 13
5 =39
- . — -
Y*9 " 13

Hence x =7
y=-3

Q4

Salve the following systems of linear equations By Cramer'sule
Ty ay =19

I -y = 23
Solution
LEt.D:‘B 1|=_
= -1
19 1
o = 42
' ‘23 -1‘
3 19
=] =1
z ‘3 23|
}f:ﬂ:f:?
D -
Dy 12
------ 2
Y* 0 "%

Hence x =7
y=-2

Q5

Solve the following systems of linear equations by Cramer's rule
2x -y =2
I+ dy =3

Ch 6 - Determinants
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Solution

D, -t
o 11
D, 12
11

Q6

Solve the following systems of linear equations by Cramer's rule
3N 4+ Y =
2N+ Gy =2

Solution

| o

Q7
Solve the following systems of linear equation by Cramer's rule
2w+ 3y =10
+bBy=4

Solution
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3
Let & = -9
o
10 3
D,-‘ ‘=+a
4 5
g o1
L a4l
O, 48 18
A e e— —
O 9 3
5'2 _E
YU Tw
Q8

Salve the following systems of linear equations by Cramer's rule
S+ Ty =-2
A+ 5y =3

Solution

Let O = ‘-2

=
3
[0l
i
i
A ra
[
=]

Q9

Salve the following systems of linear equations by Cramer's rule
S+ B =10
3y -2x=98

Solution
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Solve the following systems of linear equations by Cramer's rule

Q10

K+ 2y =
Ju+y=4
Solution

l.efD=1 d:-q
31
12

D, = =-7
4 1

& 11

n = | =1

2%h 4

P
f2) 5
D, -1

Sty el =

Ch 6 - Determinants
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Exercise 6.5

Q1

Solve ezch of the following system of homogeneous linsar eguations,
X+y-2z=0

2x+y-32=0

Sx +4y -9z=0

Solution

Solve ezch of the following system of homogeneous linsar equations,

X+y-2z=0
2x+y-3z2=0
Sx +4y -9z=0

Q2
Saolve the following system of homogeneous linear equations

2+ 3y +4z=0
K+y+z=10
Zi+oy-2z=10

Solution

Salve the following system of homogensous linear equationss

2+ +4z=0
K+y+z=10
Zi+ay-2z=10

Q3

Solve each of the following system of homogeneous linear equations,

A +y+2=0
X-4y+3z=0
2x+5y-2z2=0

Solution

Ch 6 - Determinants
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3 o
Here D=1 -4 3
5 -2
=3(a-15)-1{-2-6)+1(13)
=-21+8+13
=0
So, the system has infinite solutions:
Letz =&,

s0, Ix+y =-k
X =4y = =3k
Now,
-k 1
L/ B, 19
D 3 1 -13
1 -4
3 -k
D, 1 -3 -8Bk
"2 "R 1] -13
;o
x-ﬂ.y-a—"'.z-k
13 13

and there values satisfy 9q.(3)
Hence x = -7k, y = 8k, 2= 13k

Q4

Ch 6 - Determinants

Find the real values of & for which the following system of lineagequations has non - frivial solutions

Also, find the non - frivial solutions
2hx-2y+3z=0

x+hy+2z=0

Z+hz=0

Solution
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A =2 3
OD=-11 2 2
2 0oz

-32%4+22-8-64
=22%-433-8

which is satisfied by 2 =2 [ for non-trivial selutions 2 = 2]

Now Letz =k,
4x -2y =3
x+2y = -3k

-3k -2

~2& 2| -10k

4 -2 10

» Rt~

4 -3k

2] 1 -2k| -5k -k

Gl re e Ty

1 2

-k

>
n

o |5>
"

Hence solution 15 X = =k, = :,g-.z -k

Q5

If 2, b,c are non-zero real numbers and iF the systam of equations
fa-tx=p+z

fb-1)y=z+x

fc-1)z=x+y

has anon-trivial solution, then prove at b + b + o8.= abe,

Solution

(a-1) -1 -1

D=| -1 (b-1) -1
-1 -1 {c-1)

Now for non-trivial solution,® =0
0={a—l)[(b-l)(c-1)—1]+1[—c+1./-1’]—[1'+b—1/]
0=(a-1)[bc-b-c+l-L]-c-b

C=abc-ab-ac+ P +ag-g-§
ab+bc+ac=abe

Hence praved
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Exercise MCQ

Q1

If & and B are square matrices of order 2, then det (A + B) = 0 is possible only when

a.det(A)=0ordet{(B)=0
b. det (A) + det (B) =0
c.detiAy=0and det(B)=10
dA+B=0

Solution

Correct option; (d)
Deter minanat A denofed as [q,] and deter minanat B

as [b;]
=A+B=[a]+[b]
=:~A+B=[a’ +b“:|
=det(A +B) =~ det|q +b,,]
= det{A+B)=0
=det[g;+b,]=0

=3 +b; =0

=A+B=0

Q2

Which of the following is‘not carrect®

a. |A| = |AT|, where A = [dijlaeg
b. [KA| = k° |AL, where A = [3jJag
c. If Ais a skew-symmetric matrx of odd order, themp|a| =0

a+b c+d |a c+ d
g4 le+f g+hl je gl [fh
Solution

Correct option: (d)

a+b ced
e+t g+h
a+hb
E+F}j
b |a d
fo ej*ﬁh‘

Lac
-
g

a+b ¢
e+ f g

+

a
2 d
a+b c+d
e+f g+h

+ +

Q3

Ch 6 - Determinants
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3 S 9
[fA=la; &y axn|and Cjis cofactorof a;inA,

Sz Sxp Bn
then value of jalis given by

a. 8110z +812033+813C33

b. 311Cq1+312C21+a13C s
. d31Cqy+aaaCia+anaCyg

=

d. 811Cqy+aagCay+agy Cay

Solution

Correct option: (d)
If Ais a square matrix of order n then det{A) = a11Cqy+a71Co+351Cay

Q4

Which of the following is not correct in a given determinant of A, where A = [Bilgxa.

a. Order of minor is less than order of the det (A). R
b. Minor of an element can never be equal to cofactor of the same element < N
c. Value of a determinant is obtained by muliplying elements of 3 rol. of ealbmndby corresponding cofactors
d. Order of mimors and cofactors of elements of A is same £
Solution '
Caorrect option: (b) ;
Minor of an element can never be equal o cofactor of fhe same\element.
Cy=(-1)"IM; )
Q5 &
¥ 2o >
Let|x? = &= ax®+bx?+ cx? + dx #2 Then, the value of
x % 6

Sa+ 4+ 3o+ 2d+ e isequal

a. 0

b. -16

c. 16

d. 1

e. None of these

Solution
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Correct option- (e)

KL X

¥ x 6

X %X 6

= x(6x - 6x) - 2{6x% - 6x) + x[x* - x7)

- 0-12% + 12+ x* = x°

=xt-x¥-12x%+ 12x

Comparing with RHS ax*+ bx®+ cx?+ dx + e,
a=ib=-1c--12 d=12, -0

=S+ db+3c+2d+e=5-4-36+24=~11

Q6

& & 1

The value of thedeter minant [cosnx cosin+ 1) = cos(n+ 2)x

sinnx sinfn+ 1% sn{n+ 2)x
isindependent of
a.n
b.a
C.X
d. none of these

Solution

Correct option: (a)
a 3 1
cosnx oos{n+1)x cos{n+2)x
sinnx sin{n+ 1)x sin(n+ 2)X

Let, nx=u, (N+ )x=v, (N+2)x=w

& a 1
=|CosU Cosv oS
SiINW siny sinw

= asin(w-v)-asin{w-u)+sin(v-u)
= a’sinx - asin2x + sinx
=t is independent of n.

Q7
11 1 L bc a
Ifa, =la b el 4 =L ca b|, then
b* L ab ¢

d. Eq +ﬂ'.2 =1
b. |':';1 + 21’:“.2 =10
[+ ﬂ'.1 = i‘l.l

d. mone of these

Ch 6 - Determinants
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Solution

Correct option: (a)
1 1 1

A =|la b ¢

=
1
=
&8 A

=4, = -4,
=ﬁl+Aﬁ“0

Q8

1
Ifo, =| 2
=1

a. 4
b. 6
C.5
d. none of these

Solution

bc? - b2c- [ac"’ - azc]+ ab? - a®

- b -b%-ac?+ac+ab®*-adb

c?a-ab? -bc? + bic+ &% - a’c

- (bc? -b% - ac? + &%c + ab? - &)

+N+ 2
r-IZ

m+n
n* +0n+2

b| = ¢’a- ab® -be(c-b)+ a(ab- ac)

n

and k=1

5 D, =48, then negquals

Ch 6 - Determinants
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Correct option: (&)

1 n n

D,=| 2k n*+n+2 rf+n

k-~ 1 m n?+n+

Applying row ransformation R, =R, =R, we get

1 g g

D, =] 1 n+2 -2

k-1 n* nfin+2

Applying row transformation R, =R, -R, we get

0 -2 n+2

Bus| 1) ne2 =2

k-1 i nP+n+2
-2[n"+n+2+4k—2)+(n+2)(n2—(n+2)(2k—1))

= 2[n* +n+ dk)+(n+ 2)[n? -k +n- 4k + 2

=M e+ K+ -k+n? —dnk+ N+ 2P -k +2n-8k + 4
- e -2n% +E6n-8nk+ 4

ém=%

= (n® 4 507 460+ 4)- NSk - 83k - 48
[543

ket

=~!'(n3+5’\2+6n+4)—2’12r(n; 1)-91r(n2+ 1":'=43

=nt+ i -nt-nf-4d -4n?=48
=’+4n=48

= 4+2n-24-0

=n+6)n-4)-0

=n=-54

Q9

Let| =+ 1

3k x-1 x+3
= W=
-3 x+4 Fx

caxtvbhtr o v des e

be an identity in x, where a, b, ¢, d, e, are independent of x_ then the value of e iz

a.
b.
C.
d.

=R = Y

one of these

Solution

Ch 6 - Determinants
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Correct option: (a)

-2a a+b a+c

b+a -2b b+

c+a c+b -2¢

Applying row ransformanon C, — C, +C, we get
b-a a+b a+

a-b -2 b+

2c+b+a ceb -2c

Applying column transfarmation C, — C, « C, we get
b-a 2a+b+c a+c

a-b c-b b+

2c+b+a b-c -2c

Applying row ransformation Ry; =R, + R, we get
b-a 2a+b+c a+c

a-b c-b b+c

AC+ a) o b-¢

Applying row ransformation R, —» R, + R, we get
b-a 2a+b+c a+c v
0 Ha+c) a+rb+2 . 0

Xc+ a) 0 b-c \

Expanding along C, we get

=(b-a)(Ha+c)b-c))+ Aa+ c)((2&+b+c)(a+b+2c) 2(a+é))

=2.(a+c)[(b a)b-c)s (2a+b+c){a+ b+ 20) - a+c)}

= A&+ )[b? ~be<Eb+ a6+ 2 + 2ab + dackab s &3 FDbc+ ac+ bo+ 2 - 267 - 2c - dac ]
= Aa+ c)[b? + 28b+ e+ 2ac | o

= 4a+c)[b*+ ab+bc+ ac] ‘

= 4a+c)[bla+b)+ da+b)] L
= da+clb+cia+b) 4
S0 another factoris 4

Q10

-28 a+b a+c
b+a -2b b+g
c+a Cc+b -2c

Using the factor theorem it is found that a + b, b + ¢ and ¢ + a are three factors of the determinant The

other factor in the value of the determinant is

a. 4

b 2

c.a+b+c

d. none of these

Solution
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Caorrect option: (a)

—-Za a+b a+cC
b+a -2b b+c
c+a c+bh -Zco
Applying row ransformaton C —= C, + C; we get
b-a a+c arc
a-b -2b b+
Zeebea ceb -2c
Applyving column transformation C, — Co+ T, we get
b-a 2a+b+c a+c
a-b c-b b+
doeebra b-c -2
Applying row fransformaton By =R, + R, we get
b-a Z2a+h+c a+c
a-b c-b b+
How a 0 b-c
Applying row ransformaton Ry, —Fg + Ry we get
b-a Z2a+b+c  a+c
0 Ha+cl a+rb+2
do+a) () b-c
Expanding along C, we get

=(b-a)(2(a+c)b-c))+2Aa+ cj((2.5+b +e)a+be 20) 2(a+ c}z)

= 2a+9)[(b - )b~ c)4(2a+ b+ ) (arb +20) < 2(a+ )]

Ch 6 - Determinants

- Xa+ c]l[l:ri—l:uc— @b+ ac+ 255y Jab + dac rab+ b¥be 1 acs bt:+2c2—232—2c2—4ac:|

= Aa+ )[B? + 2ab + e+ 2 |
= 4a+ t:)[l:n2 +ah+bo+ ac]

= dia+ c)[bia+b)+ da+b)]

= dla+cib+cia+b)

So another factor is 4

Q11

If &, b, c are disfinct, then the value of x salisfying
0 x*-ax’-b

i 0 x¥ic

#*ib x-c 0

antom
=1-8"Rz!

Solution
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Correct option: (d)
0 x?-a x*-b

*+a 0 x?:c

x*+b x-¢ O

If we put x=0in the above deter minant,
0 -a-b

=la 0 c|=A

-c 0
0 ab 0 -a -b)
AT=[-a 0 -d=-jg 0 c|=-A

bcO b -c 0O
Matrix is skew - symmetric
Also, Power of the matrix is odd,
Hence, value of xis 0

Q12

a ke 2aa + =h
b C b + 32| = 0, then
Zac+ 3 Zba+ 3¢ 0

If the determinant

a. A b carein HP

b.ais arootof4ax® + 12 bx + 9c =0 or, a, b, ¢ are in &R,
c.a, b, carein G.P only
d. a b, carein AP

Solution

Comect option: (b)

a b Zaw+ 3o
5] c b+ 3 =0
Caw+ 3b Zhoa+ 3 0
C, =€, -C,
a-b b Zam+ 7b
b-c C Zho+ 30 =0
Su(a-b)+H-3c e+ O
Ry =R -aR,
wla-b) wh+ 3¢ Zaw+ 3h
b-c C Zha+ 30 =0
Zo(a-b)+ Ib-3c Do+ 0
Oy =T+ Gy
wad-3c ob+3c Zaw+ Zb
b [ s 30|=-0
Pua+ b Zho+ Go 0]

—ﬁda-f+ 1cho+ Qc][ac —b?] =0
Aae® + 17ba+ So=0or ac-b* =0

ac-b*=0=ac=b?
=a,b,c are in GF.

Ch 6 - Determinants
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013

If w iz a non-real cube roof of unity and n is not a multiple of 3, then

[ T e B 1)
T

Solution

Correct option: (3)

1 a" a®
A=p® 1 o
wn w2n l

1+0"+02" o o
A=-flea"+0™ 1 o
1+0" + 02 02 |1
o" o
A= 1 a"|=0
o® 1
Q14
1 r 2 .
Ifa =2 n it |, thenthe valde of 37 Als
=1
(1) .
=2
a.n
b. 2n
C.-2n
d. m~

Solution

Ch 6 - Determinants
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Correct option: (c)

1 r Z
IfA =2 n e

3 nin+ 1) 1

n(n+ 1) el

) N 5 2 2
A =R n n?
el

B n(_n-+ 1) St

2

Ry =R, -R,
5 0 0 -2
A =R n "
Vel ’

5 n(n+ 1) ot

iﬂy =-2[n{n+ 1)-n*]
rel

iA, =—2[r|2+n—n2
Fel

A ==2n

T

Q15

If @ » 0 and discriminant of a=* + 2bx + ¢ is negative,
a B axk+b
thena = | b c  b¥%+ois
2+b bx+c O

a. positive

b. (ac - b=)(ax
c. Megative
d 0

2 4 by +c)

Solution
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Correct option: (c)
=a > 0 and disariminant of ax?+ Zbx + ¢ is negative,

(2b)° - dac <0
4b? - dac < 0
b?-ac<0Buta>0 ...(i)
a8 b ax+b
A=| b c bxs+c
ax+b bx+c O
Ry - xRy
xa xb  ax?+bx
A=| b c bx+c
ax +b bx4+c¢ 0
R, =R, +R,
xa+b xb+c ax®+bx
A= b c bx+c
ax+b bx+c 0
Ry =R, -R;
0 0 ax®+bx
A=| b c bx+c
ax+b bx+c 0

& = [ax? + bx)[b(bx + ¢) - c(ex +b)]
4 = [ax? + bx)(b3x + bc - acx - be)

A - [ax® + bx)(b* - acx)

A = (ax? + bx)x [b? - ad)

As (bz-ac] <O:A=[ax2+bx)x[b2—ac) <0

Q16
g 53 ot

The walue |5° 5% 59 s
4 55 56

a. 52

b. Cl_

c. 5%

d. 5°

Solution
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Correct option: (b)
2 53 54
3 54 55
5 5
Taking 5% and 5° common from R, and R, respectively.
] 'S5 B
32x5%|1 5 F|=0
5 5

As Ryand R, are same,

Q17

|, 512 log, 00, 3 logg3

loa, 8 log, . oo, 4 log, 4

ar

b. 10

c. 13

d. 17

Solution

Correct option: (b)
log, 512 log, 3
log, 8 log, 9
00, 2° log,3
0g;2° log, 3*
Qlog,2 log,3| |log, 3 loge, 3
" 1Blog,2 2log,3 " Plogs2 2logs2
= [(Slog, 2 x 2log, 3) - (3log, X8, 3)] A%
x[log, 3x 2log, 2-loge 3x 2log, 2]
- log2 log3) . log2 log3
_[[Qxlog3x2xlog4] 3x|°g3x|og4
P I093x2x|og2_1093x2xlog2
log2 log3 logs lcg3

log2 log2 1
- |18 -3 2-2x ———xlog2
( x22Iog22 x2log2)( x3log2x % J

(-3

- 10

K 03,3 '09943;!
Jog; 4 legs

logs3 log, 3
09y 2% log,; 2

X

Q18
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L K+ 3 xK+2a

Ifgb, care in AR, thenthe determinant|x+3 =+ 4 x+2h

anom
[ =]

Solution

Correct option:(a)

X+2 X443 X+ 28
X+3 X+4 x+2b
x+4 x+5 x+2¢

R, +R;-R,

x+3 x+4 x+2(a+c-b)
Xx+3 x+4 X+ 2b
X+4 Xx+5 X+ 2C
R;-R,

0 0 2(a+c-2b)
x+3 x+4 Xx+2b
X+4 x+5 X+ 2C

Given that ab,c are in AP,
Hence, b =a+c
=a+c-zb=0
0 Q Q
=x+3 x+4 x+25/=0
X+4 X435 X+2

4 wa S w2
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Exercise 6VSAQ
Q1

If & and B are square matrices of order 2, then det (A + B) = 0 is possible only when

a. det(A)=0ordet(B)=0
b. det (A) + det (B) =0
c.detiA)=0anddet(B)=0
dA+B=0

Solution

Correct option: (d)
Deter minanat A denoted as [qj] and deter minanat B

as [b;]
=>A+B=[a]+[b,]
:A+B=[a, +b”]
=det(A +B) =« det[a +b; |
=det(A+B)=0
:dEt[qJ««»b!]-O

=g +b; =0

=A+B=0

Q2

Which of the following iz not carrect?

a. |A| = |AT|, where A = [3jjl3e3
b. [kA| = k* |A], where A = [3jl3.3
c. If Ais a skew-symmefric matrix of odd order$hen |A] =0

a+b c+d |a c+ o
g le+f g+hl Je gl [f R
Solution

Caorrect option: (d})
a+b o

a+b cwd
e+f g+h

a+b

e+ f g E+F}j
Lo |a d
fa Ej+ﬁh‘

Lac
-
!

+

a o
e g
a+b c+d
e+f g+h

+ +

Q3
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Ay Hz S

[fA=lay &8p &x and Cjis cofactorof & inA,
Hxy Sm Sp

then value of Alis given by

a. 31C31+812032+313C33
b. 311Cqy+a312Cz1 #8130,
. 831Cqy+a322C12+3230C43

d. 893Cqy+a21Cz1+a31Cay
Solution

Correct option: (d)
If &is a square matrix of order n then det{A) = a41Cq1+32¢Coq+831Cay

Q4

Which of the following is not correct in a given determinant of A, whered = [%]333. X
a. Order of minor is less than order of the det (A). 7
b. Minor of an element can never be equal to cofactor of the same element”

c. Value of a determinant is obiained by multiplying elements of & rowar cu::lurrmmf corresponding cofactors
d. Order of mimors and cofactors of elements of A is same

Solution \$..”

Correct option: (b)
Mimor of an element can‘never be equal io cofactor of the sam.e “element.

u": 1:' JM

&

Q5

b TR S
Let[x® x &= ax*+bx®+cx?+dx + e Then, thevalue of
2Ky

Sa+ 4+ 3c+ 2d+ e isequal

a. 0

b.-16

c. 16

d 1

e. None of these

Solution
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Correct option: (e)

X 2 X
2 % 6
¥ 30

x(6x-6x)-2(6x2—6x]+ x(xa—xz)

0= 12x% + 12x+ x* =3

= xt =2 127 4 12x

Comparing with RHS ax®+ bx®+ cx? + dx+ &
a=1ib=--1c=--12 d=12, =0

=S+ dbd+3c+2dre=5-4-36+24=-11

Q6

a a i

The value of thedeter minant |oosnx cos(n+ 1) cos fn+ 2)x
sinnx sinfn+ 1% sn{n+ 2)x

izindependent of

an

b.a

C.X

d. m

one of these

Solution

Correct option: (3)
a a 1
cosnx cos(n+1)x cos(n+2) x
sin nx sin(n+ 1)x sin{n+ 2)x
Let, nx=u, (n+ Dx=v, (n+2)x LW
& a 1
=lcosu cosv cos
sinu sinv sinw
= a’sin(w-v)-asin(w-u)+sin{v-u)
= a?sinx - asin2x + sin x
= [t is independent of n

Q7
111 1 bc &
Ifa, =la b cl, 4, =[|L ca b|, then
b L ab ¢

d. |':'r| +.|"_".2 =10
b. iy + 20 =1
C. ﬂ'.-| = i'l.z

d. mone of these

Ch 6 - Determinants
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Solution

Correct option: (3)

1 11
4,=|a b c|=bc®-b?c-(ac® - a’c)+ ab’ - &%
a¢ b? c?
- bc? -b%c-ac®+ a’c+ab?*-adb
i bc
A, =1 ca bl =cfa-ab®-be(c-b)+ alab- ac)
1 ab
= c2a- ab? -bc? + b%c+ ad - &°%c
= -(bc? -b% - ac? + &’c + ab? - &b)
= A, = -4,
aAl‘f‘AQ“O
Q8
1 I f
Ifo, =| & n*+n+2 n+n s th I
Y1 M e+ 2 3D, = 48, then nequals
and k=1
a. 4
b. 6
[
d. none of these

Solution

Ch 6 - Determinants
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Correct opton: (&)

1 n n

Dy=| 2k n*+n+2 nP+n

-1 n nP+n+ 2

Applying row ransformation R, - R, =R, we get

1 n n

O,=| 1 n+2 -2

k-1 P nP+n+2

Applying row transformation R, =R, -R, we get

0 -2 n+2

D=l 1 n+2 -2

k-1 m® n?+n+2
-2(n2+n+2+4«—2)+(n+2)(n2-(n+2)(2k—1))

=2(n*+n+ dk)+ (n+ 2)(n* -k +n-dk + 2

=i n+sk+n’-%k+n’ -dnk+n+ 2 -dk+2n-8k+ 4

=P+ - +6n-8nk+ 4

ém=%

=0l + 507 460+ 4)- 2Dk - 83K - 48
kel

kel

:r(n°+5n2+en+4)-anzr‘”£”~aw”(”; V.2

=ntr P i -nt-nf -4 -4 = 48
=1%+4n=48

=2 +2n-24-0

={Mn+6)n-4)=-0

=n=-64

Q9

w2y 3w x-1 x+3
Let| x+1 =2x x-d=ax*+bxP+o+dire
-3 =+4 3x

be an identity in x, where a, b, ¢, d, e, are independent of x_ then the value of 2 iz
a. 4
b. 0
c.1
d. none of these

Solution

Ch 6 - Determinants
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Correct option: (a)

-2a a+b a+c

b+a -2b ba+c

c+a c+b -2¢

Applying row ransformaton C, — C, + C, we get
b-a a+b a+

a-b -2 b+

2c+b+a cab -2c

Applying column ransformation C, — €, + C, we get
b-& 2a+b+c a+d

a-b c-b b+c

2c+b+a b-c -2c

Applying row transformaton Ry — R, + R, we get
b-a 2a+b+c a+c

a-b c-b b+c

2c+ a) 0 b-¢

Applying row ransformaton R, — R, + R, we get
b-a 2a+b+c a+c 3
0 Xa+¢) a+b+2 A : s,

Xc+ a) (0 b-c \

Expanding along C, we get

= (b-8)(Aa+ )b~ c))+ Aa+ O)((2a+ b re)(a%h + 2)> 2(a+“))
=ZXa+c)[(b a)b-c)4(2a+b+c){a+ b+ 20)~ 2a+c)]
-2(a+c)[b2—bc ab+ac+2&2+2ab+4ac+ab+hz42bc+ac+bc+2c2 2a - 2¢% - 4ac]
= Aa+ ) b2+ 28b+ be+ 26c | S >
= 4a+c)[b?+ ab+bc+ac) N

= 4a+ c)[bla+b)+ da+b)]
= 4a+cXb+cXa+b) o
So another factoris 4 ’

Q10

-23 a+b a+c
b+a -2b b+l
c+a c+b -2¢

Using the factor theorem it is found that a + b, b + ¢ and ¢ + a are three factors of the determinant The

other factor in the value of the determinant is
a. 4
b. 2

c.a+b+c

d. mone of theze

Solution
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Caorrect option: (a)

-Za a+b a+cC
b+a -2b b+c
c+a c+bh -2
Applying row ransformaton ©, —= C, + T, we get
b-a a+c a+c
a-b -2 b+
Zoc+b+a c+b -2
Applyving column wansformation C, — C, + C, we get
b-a 2a+b+c a+c
a-b c-b b+
Z2c+b+a b-c -2
Applying row fransformation Ry =R, + R, we get
b-a Za+b+c a+c
a-b c-b b+c
Hew a) 0 b-c
Applying row Tansformaton B, =R+ By we get
b-a Za+b+c a+c
O Ha+c) a+bs+2
Ao+ a) 0 b-c
Expanding along C, we get

= (b-8)(2Aa+ )b~ )+ Aa+ ) (2a+ b+ e){a+rb+ 20)» 2(a+ o))

- Aa+ )b - a)b- c)#f2a+ b+ c)(ar b 2 ~2(a+ )]

= Xa+ v:]l[l:rz—l:uc— db + ac + 255+ 2ab + dac +ab + b34@bc + ac+ bo+ 22 - 257 - 27 - 43:]
= Xa+ c][z'b? +2ab + oo+ Zac]

= 4a+ c)[b2+ ab+bc+ ac]

= da+c)[blz+b)+ da+b]]

= da+cib+cla+b)
S0 another factor is 4

Q11

If a, b, c are distinct, then the value of x satisfying
0 x*-ax'-b

ra 0 x+c

wteb x-c 0O

anow
(== - ]

Solution
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Correct option: (d)

0 x%®-a $¥-b
x2+a 0 x*s+c
x*+b x-¢ O

If we put x=0 in the above deter minant,

0 -a -b
=la 0 c|=A

-c 0

0 ab 0 -a -b
AT=-a 0 -gd=-]8 0 c|=-A

bc O b -c O
Matrix is skew - symmetnc
Also, Power of the matrix is odd,
Hence, value of xis 0.

Q12

a k 2a + b
k C oo + 32| = 0, then

If the determinant 280+ 3 Do+ 3 U

a.A b, carein HF
b. ais a root |:|f4a>c:2+12 bx + 9c =0 or, 3, b, ¢ aredin G.P.

c. 3, b, c arein G.P. only
d.a, b, carein AP

Solution

Caorrect option: (b)

a kb Zaw + b
b C o+ 3 =0
Zac+ b Zbo+ 3c 0
C, ¢, - C,
a-hb b Zaw+ Tb
b-c c Zho+ S =0
Qu[a—l:.]+3'r:1—3|: o+ E (]
R, =R, -aR,
ola-b) wh+3C Zaow+ b
b-c C Zhe+ 350 =0
2o(a-b)+ 3b-3c Do+ 3 0
C, =C,+C,
wa-3C obh+3c Zaw+ b
k c 2w+ 30|=-0
Zoa+ b Zhos S 0

—|'l4a|12 +1Zbo+ Qc][ac—b’] =0
dact + 12bo+S9c=0or ac-bEf =0
ac-b?=0=ac=b?

= a,b,c are in GP.
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013

If w iz & non-real cube root of unity and n iz not a multiple of 3, then

[ = B = 1}
T

Solution

Correct option: (a)

1 o o
A=ph? 1 o
" o 1

o" o
A= 1 o"|=0
0® 1
Q14
1 r = v,
Ifa =|2 n it |, thenthe value af ® Als
pc |
a nin+1) et
2
an
b. 2n
C. -2nm
d. m~

Solution

Ch 6 - Determinants
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Correct option: (c)

1 r 4
[fAY= 2 n n2
o n(n+ 1) et
2
. n(n+ 1) St _ 5
iA, =2 n n?
el
s nin+1) 1
2
R, =R, -R;
3 0 0 -2
A =R r "
Fel
- n(n+ 1) le

gﬁy =-2[n(n+1)-n?]
zn‘ll-\ =—2[nz+n-n3]

Fel

A, = =20

rel

Q15

If @ > 0 and discriminant of ax® + 2bx + ¢ is negative,
a b ax+b
thena=| b ¢ bxs+ds
x+b bx+c O

a. positive

b. (ac - b")(ax" + 2bx + c)
c. Negafive

d. 0

Solution

Ch 6 - Determinants
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Correct option: (c)
= a > 0 and disariminant of ax®+ Zbx + ¢ is negative,

(2b)° - dac <O
4b% - dac <0
b?-ac<OButa>0 ...(i)
3 b ax+b
A=| b ¢ bx+c
ax+b bx+c O
Ry = xR,
xa b ax? +bx
A=| b (e bx+c
ax+b bx+c 0
R; =R, +R,
xa+b xb+c ax®+bx
A=| b = bx+c
ax +b bx+c 0
R, =R, -R,
0 0  ax®+bx
A=| b oS bx+c
ax+b bx+c 0

4 = [ax?+ bx)[b(bx + &) - c(ex +b)]

A = (ax?+ bx](b3x + bc - acx - be)

A = [ax* + bx](b*x - acy

A = (ax? + bx)x [b? ~&c)

As [bz— ac) < O:A=[ax7+bx)x[b2 3¢ <0

Q16
S
The value |5 5' 59| s
4 55 55
a. 5?
b. 0.
c.5 3
d 5f

Solution
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Correct option: (b)

2 53 54
3 54 55
4 55 56
Taking 52 and 5° common from R, and R, respectvely,
i B8R
S2xSP|1 5 H=0
St 5P
As Ryand R, are same,
Q17
log, 512 loo, 00,3 log,3
log, 8 log, o, 4 log,
a v
b. 10
c. 13
d. 17
Solution
Correct option: (b)
"093 512 log, 3 d 00, 3 |099j
logs 8 log, 9| Jogz 4 logs \§ ¢
08,2 log,3| |logs3 leg,3
0g,2° log, 3?| }68,2° logs2®
Slog, 2 log,3 ¥ log,3 logy3
3log,2 2log, 3 [2logs2 2leg, 2

= [(9log; 2 x 2log, 3) - (3log; 2xleg, 3)] &
x[log, 3x 2log; 2-log, 3x 2108, 2] A&
fa. log2 log3) . log2 1633
_-(9x|093x2xlog4] jx|093x|094

” longgxlog2_1093X2xlog2

log2 log3 log8 lca3

log2 log2 ][ 1 ]
-|18x -3x 2-2X ——x|0g2
\ 2log2 2log2 3log2

33

- 10

Q18
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K+2 XK+ 3 K+

Ifab,care in AF, thenthe determinant|x+32 x4+ 4 x40

anow
[d 5 =

Solution

Correct option:(a)

Ix4+2 x+3 %42
x+3 x+4 x+b
x+4 x+5 x4+ 2¢
R,+R;-R,

Xx+3 x+4 x+2(a+c—b)
Xx+3 x+4 X+ 2b
X+4 x+5 X+ 2C
Rx“Rz

0 0 2(a+c-2b)
X+3 x+4 X+
X+4 x+5 X+ 2C

Given that ab, ¢ are in AP,
Hence, b =a+ ¢
=a+c-b=0
0 0 Q
=x+3 x+4 x+2b[=0
X+4 X+5 X+2C

019

If A4B+ C=1 then the value of
sin(A+B+C) 9n(/—\+C) cos

4 w5 W 2o

-sinB 0 tan 4| is equal to

ws(A+B) tan(B+C) O

1
2sinBtanAcosC
none of these

Solution
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Correct option: (a)
AvB+C=x

=sin(A+C)=sinB, cos(A+B)==-cosC, tan(B +C)==tanC
=in(f4+B+C) sin[A+C) cosC

-zinB 0 tand,
os(A+B) tan(B+C) O
sint  =nd ooel
= |-3nkE ] tan A
—oos —-tanc O
0 ank ool
= |=-3nE ] tan A
—oosl —-tanc O
Deter minanat is skew - symmetric
o sinB  cosd
Hence, |-=sinB ] fan&l=0
—cosC —w@nC o 0
Q20
COsec X SeC X SaC X
SEC ¥ COSeC ¥ 880 %= 0
The number of diztinct real roots of et T W 4
a. 1
b. 2
c.3
d. 0

Solution

figs in the interval
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Correct option: (b)
COSeC X SeC X sec X

sec X oosecx secx |=0

SeC X SeC ¥ oseC x
C,—=C,-C,, C, =-C,-C;
cosec X - secx ] SeC X

0 COsSec Xx—-secx sec x (=0

SeC X - CDSeCX SeC X - 0SeCX COSecC X

1 0 secx
(ocrsecx-'secx)2 0 1 secx |=0
-1 -1 ocosec X

(cosecx - secx)2 (cosecx + secx + secx) = 0
(cosecx - se'::;:c)2 (cosecx + 2secx) =0

2
(oosecx -secx) =0 or cosecx + 2secx =0

cosecx—secx =0 or cosect = —2secx

sinx—-cosx=00r sinx = 5%
_1 4
tanx=1 or tanx=— X

There are 2 solutions. $

Q21 &

1 sine i
Let A=|=sine 1 sing |, where 0 <8< 2x. Thens
-1 -sing 1 R

a. Det{A)=10

b. Det (A)e (2, =) &,
c. Det (&) = (2, 4)
d. Det {A) e [2, 4]

Solution

Correct option: (d)
1 sine 1
A=l-snd 1 sinAé
-1 -sing 1
|Aj= 1+ sin*8- sine(-sine+ sing)+ sin8+ 1
|A|-2+2S|r128
IA|=2[1+Sin26]
Given that 0<6< 2x
for 6«0

=/a|-2
for 9=£,ﬁ

=A|=2(1+1)=4
Answer is [2, 4]




