Chapter 4: DETERMINANTS

Exercise - 4.1

Q1. Evaluate the determinants in Exercises 1 and 2.

2 4
5 —

4
Al = 2%x(—=1) —4%x(=5)=-2+20=18
5 _1| =D (=3)
cos® —sin6 X2 —x+1 x-—
2. i i
Q ® sin® cos0 ) X+1 x+i‘
c0sO -—sin®
A2. ()] .
sin®@ cosO

=C€0S0xcos0—(—sinB)xsin6
= c0s%0+sin%0
=1

x?—x+1 x-1

(ii)

x+1 X+1
=(X* =x+D)(x+1) —(x-1)(x+1)

=X+ XXX+ X+l X2+ 1

=x3 - x%42

1 2
Q3. IfA={4 2]thenshowthat|2A|:4|A|

_ [1 3}
A.3.Given, A= 4

2
1 4
S0, 2A= 2

I

2 4
L.H.S. = |2A| = |8 4| = 2x4 — 4x8 =8-32=-24

1 2
RH.S. =4|A|=4 = 4(1x2 — 2x4)
4 2

=4[2 - 8]
= 4[-6] = - 24.
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0]

(i)

1 2 01 01
~lo 4_0|o 4|+0|1 2|
=4x1-2x0

=4
1 01 3 0 3
And3A=3/0 1 2|=|0 3 6
0 0 4]0 0 12
3 0 3
LHS=[3A=|0 3 6
0 0 12]
o 1l % 11" ¢

0 12 0 120 |3 6
=3[36 — 6x0]
=108

R-H-S=27.|A| = 27x 4 = 108

- L-H-S-=R-H-S-

Q5. Evaluate the determinants

3 -1 -2 3 45
00 -1 npr 1 -2
3 50 2 3 1
0 1 2 2 -1 -2
-1 0 -3 (ivyijo 2 -1
-2 30 3 50
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A5,

3 -1 -2
o o -1
3 50

0o - 0 - 00
5 ow _(_1)|3 ow+(_2)|3 —5|

= 3[0(=5)(~1) ] +1(0—3(~1) — 2[0x (~5) —0x 3]

=3

=-15+3
=—12

3 45
it 1 -2

=3[1x1— (=2)x3]+4[1x1— (=2)x2]+5[3x1-2x1]
=3[1+6]+4[1+4]+5(3-2)

= 3x7+4x5+5x%x1

=21+20+5

=46

0 1 2
(iip]-1 0 -3

2 30
-1 -3
-2 0

-1 0
-2 3

+2

0 3
30

=01~ 1x0 - (=2)x(=3)] + 2[~1x3 — (-2)x0]
= (= Dx(—6)+2(=3)

=6-6
=0
2 -1 -2
(ivjo 2 -1
3 50
2 - 2 - -1 -2
=2 -0 +3
-5 0 -5 0 2 -1

=2[2x0- (= 5)*(=D]*3[(-Dx(—= 1) o= 2)x2]

= 2(=5)+3 (1+4)

=2(=5) +3x(5)
=-10+15
=5
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11 -2

Q6. IfA=|2 1 -3|find|A]
5 4 -9
11 =2
A6A=2 1 -3
5 -9
11 2
SoJA=|2 1 -3
5 -9
1 -3 (2 -3 2 1
=1 -1 +(-2)
4 -9 5 -9 5 4

= 1[1%(=9) — 4%(=3)]-1[2%(-9)-5%(~ 3)]- 2[2x4 —5%1]
=1[-9+12] —1[- 18+15] —2[8 — 5]
=3+3-6
=0
Q7. Find values of x, if

0 - -

2 4 2x 4
51

=I5 (il ‘2 3‘

4 5

X 3
2x 5
2 4

AT (i) |5 =

2x 4
6 X

=2x1-4x5=2Xxxx—6 x4
=2-20=2x>-24
= 24 -18 = 2x?

=>x2=3

:>x:i\/§

X 3

() 2x 5

4 5

2 3|_

=2x5-4x3=5xx—2xx3
= 10 —12=5x-— 6X.

=—-2=-X
=X =2,
Q8. If x 2 =|6 2 , then x is equal to
18 x| (18 6
+6 (C)-6 (D)0 -
e ®) Yshiksha



6 2
18 6

=S>XXX—18x2=6x6-18x%x2

X 2
18 X

=x%=36
—x=+-/36

=>X=%6

.. Option B is correct

Exercise - 4.2

Using the property of determinants and without expanding in Exercises 1 to 7, prove

that:
X a X+a
QL. y b y+b/=0
Z C z+cC
X a X+a
Al LHS=|y b y+b
Z C z+¢C
Applying C1— C1+C;
X+a a x+a
=|y+b b y+Db| (..Ciand C; are same or proportional)
Z+C C z+C
=0=R-H-S-
a-b b-c c-a
Q2. b-c c-a a-b|=0
c—-a a-b b-c
a-b b-c c-a
A.2. LHS=b-c c—-a a-b
c—-a a-b b-c

Applying = C1—C1+C,+C3

a-b+b-c+c—a b-c c-a
b-c+c-a+a-b c-a a-b
c—-a+a-b+b-c a-b b-c

1
o O O
O O T

—C C—-a
~a a-b| (Ci=0. |A|=0))
-b b-c
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=0=R-H-S-

2 7 65
Q3. 3 8 75=0
5 9 86

2 7 65

A3 L-H-S=|3 8 75

2
=13
5
2
=3
5

7
8
9

7
8
9

5 9 86

65-2
75-3| applying Cs—C3—C;
86-5

63
72
81

2 77
=913 8
59

=9x0

1 bc
Q4. 1 ca
1 ab

A4, L-H-S=

bc
ca
ab

bc
ca
ab

8| taking 9 common from Cs,
9

(~:C2=Cs)

a(b+c)
b(c+a)|=0
c(a+b)

1 bc a(b+c)
1 ca b(c+a)
1 ab c(a+b)

ab+ac
bc+ab
ac +bc

ab+bc+ac
ab +bc + ac| applying C3—Cs+Co,.
ab+bc+ac

1 bc

= (ab+bc+ac)[1 ca {taking(ab+bc+ac) from Cs}

1 ab

= (ab+bc+ac)x0(~C1=Cs)

=0=R.H.S
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b+c q+r y+z a p
Q5. c+a r+p z+x|=2b ¢
a+b p+q x+y c r

N < X

b+c g+r y+z
A5. LHS=|c+a r+p z-1x
a+b p+q x+y

b+c+c+a+a+b q+r+r+p+p+qQ y+zZ+Z+X+X+Yy
=|c+a r+p Z+X applying Ri— Ri1+Rx+Rs
a+b p+q X+Yy

2(@+b+c) 2(p+g+r) 2(x+y+2)
=|+C r+p Z+X
a+b p+q X+Y

a+b+c p+qg+r x+y+z

=2|c+a r+p Z+X Taking2 common from Ry
a+b p+q X+Yy
a+b+c p+q+r X+Yy+1z

-2lc+a—(a+b+c) (r+p)—(p+qg+r) z—x—(x+y+z)|Re— R—RyandRs— Rs—Ry
atb—(a+b+c) (p+q)—(p+q+r) xX+y—(X+y+2)

a+b+c p+gq+r XxX+y+z

=2-b 4 -y
—C -r —Z
at+b+c-b-c p+q+r—-g-r x+y+z-y-E

= 2|-b —q -y = R1— Ry+R3R1
—C —r -z
a p X

=21b —q -y
- -r -z

a p X
2x(-Dx(-Dib g vy
c r z

a p Xx
=2b q vy

cr z

a a -b
Q6.-a 0 -—c|=0

b ¢ 0
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a

b

0
= |(-Da

a
A6.LHS =-a 0

b
—C| = A Say

c O

(-1)(-a) (-1)b

0 (—1)(c)| Take (1) common from each row
0

(-1)Eb) (-1)(=0)

0 -a b

=(-DxHx(-Hla 0 ¢

—b?

b ¢ O

-b
—C|"." det (A) = det (A")
0

bc |=4a’b’c?

—a®> ab ac

A7 LHS=|ba -b* bc

—a

=abc| a
a

= a2h2c2

= a2b2c2

1
=a?h%c?x(-2)

—b

ca c¢cb —¢?

b ¢

b -c

-11 1

1
1

0
1
1

-1 1 |Taking a, b,&c, common from cy, c2,&cs respectively
1 —

2 0
-1 1 Ri= Ri1+R3
1 -1

1 —

1
]J expand along R1

=a?b?c?x(-2) (1x (-1) —1x1)

C | taking a, b& ¢ common from Ry, R, and R3 respectively
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= a20262x(~2)x(~2)
= 4a%h?c?

By using properties of determinants, in Exercises 8 to 14, show that:

a2

a
Qs. (i) 1 b b*=(a-b)(b-c)(c-a)
1 ¢ ¢?

1
(ii) a b c|=(a-b)(b-c)(c-a)(a+b+c)

a® p
1 a &
A8. ()LHS=[1 b b’
1 ¢ ¢?
1 a @
Sfo1 boa brar |27 RemR
11 c-a ¢ g R,—> R;-R;
1 a a’
=0 (b-a) b*-a’
0 (c-a) c¢*-a°
(b-a) b*-a’l |a a’ a a’
Expand along C; =1 - +0
(c-a) c*-a’| |[c-a c’-a’ |b-a p*-a’

(b—a) (b-a)(b+a)
(c—a) (c—a)(c+a)

=(b-a)(c-a)

1 b+a
1 cia Take (b—a) & (c —a)common from Ry, & R

=(b-a)(c-a)[(c+a)(b+a)]
=(b-a)(c-a)[(c+ta—b-a)]
=(b-a)(c—a)(c—b)
=(-1)(a-b) x(-1)(b—c)(c-a)
=(a—b)(b—c)(c-a).

=R-H-S-
1 1 1
(iLHS=|a b c
a p c
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Q9.

A9.

N < X

N < X

2

2

2

b—a c— C, >C,—C
a® pP-a® c-a° C;>C =G
1 0 0 {_..Xa_y3
=|a b-a c-a
=(X—y)(X* +y* +X
a® (b-a)(b’+a’+ab) (c-a)(c’+a’+ab) (=9 +y y)

Expanding along R;
b-a c-a

(b-a(b’+a’*+ab) (c—a)(c’+a’+ab)

1 1
b’+a’+ab c*+a’+ab

= (b-a)(c-a)

{Taking (b—a) &(c-a)
common fromc, &c,

= (b—a)(c-a) {(c? + a’ + ab)— (b? + a + ab)}

= (b-a) (c —a) {c? + a? + ab—b*-a’-ab}

= (b-a) (c-a)(c>-bh? + ac-ab)

= (b-a)(c-a)(c-b)(c + b) + (c-b) a}

= (b-a)(c-a)(c—b)(a+ c + b).

= (= D(a-b)(c-a)(- D)(b—c)(a+c+h)

= (a—b)(b—c)(c-a)(a + ¢ + b)

yz
zxX|=(x—y)(y—z)(z—x)(xy + yz +2x)
Xy
X x* yz
L~H-S-y yz 7%
1 7° xy

XX XX* Xyz

1 Multiplying Ry, R2& Rs by x, y&z.
=— Yy yy2 y-ZX plying Ry, K2 30y X,y
Xyz )
2z 77° )y
. 2 %3 xyz
ot y2oyt Xyl
72 7 xyz
X X
_Xyz vy Taking xyz common from cs.
Xyz
y Z2 Z3
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Q10. (i)

(i)

A0 (YLHS = | o

x? X3

R,—>R,-R,

[y -x® yox® 1-
R;—>R;-R,.

7-x* 22-x* 1-

x? X3 1
(Y=)(y+x) (y-x)(y*+x*+xy) 0
(z-=X)(z+x) (2—x)(zz+x2+2x) 0

Expanding along c3 we get,

(Y= +x) (y=3(y*+x*+xy)

Z-X)(z+%) (2-%)(2" +X* +2x)

=1

Y+X Y+ xXP+xy
Z+X 22+ x*+12X

= (y=x)(zX).

= (@I + X+ % + 20 — (2 + )2 + %+ xy)]

= (y=X)(Z-X)[yZ2 + yX® + XyzZ + X% + X& + X222y~ 2x2~Xyz-Xy’~x-x%y]

= Y@ 227 + 12Xy

= (@02 (@) + X@)]

= Y@@z + X (2 + )] { vztoyi= }
(z=y)z+Y)

= (- DOEN DY-Dyz+ 12 + 1]

= (x-Y)(y-2)(z=x)(xy + yz + xz). = R-H-S:

X+4 2 2X
2x  x+4  2x |=(5x+4)(4-x)’
2X 2X  X+4

y+k oy y
y y+k y | =k*(3y+k)
y y y+k|.

X+4 2X 2X
X+4 2Xx
2X 2X  Xx+4

X+4+2X+2X 2X+X+4+2X 2X+2X+X+4
= 2X X+4 2X
2X 2X X+4

Ri>R;1+ R, + R3

5x+4 5x+4 5x+4
=| 2x X+4 2X
2X 2X X+4

Taking (5x + 4) common from R;.

Taking (y—x) & (z-x) common from R; and Ra.
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1 1 1
=(5x+4)2x x+4 2x|.
2x  2x  x+4

1-1 1-1 1
=X+ | oy _ox  x+4-2x  2x
2X—(x+4) 2x—-(x+4) x+4

C,—»C -C,
C,—>C,-C,

0 0 1
=0Gx+ | g 4-x 2x
X—4 x—-4 XxX+4

Expanding along R1, we get,

0 4-x
Xx—4 x-4

= (5x+4) x 1

= (5x + 4)[0 - (4 X)) (x—4)]
= (5x + 4)(4 —x)(4 —x)

= (5x + 4)(4 X)? =RH-S

B Cpyrkoy y
(i) L-H-S= y y+k y
y y y +K|.

y+k+y+y y+y+k+y y+y+y+Kk
= Ri— R1 + Ra+ Rs3

y y+k y
y y y+k
3y+k 3y+k 3y+k
= vy y+k y
y y y+k
1 1 1
"Rl yek oy
y 'y y+k
1 1-1 1-1 c Cc_C
= _) a
By +k) y y+k—y y—y Cz 2 1
,—C,-C
y y-y y+k-y
1 0O
=@y +k) y k
y 0 kI
=3y +k)x1. k 0 Expand along R;

0 k
=k? (3y +k) =RH-S.
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(i)

_la-b-c 2a 2a
QLMW1 20  b-c-a 20 [=(a+b+c)

2c 2c c-a-b
X+Yy+2z X y
z y+2+2X y |=2(x+y+2)
7 X Z+X+2y|
a-b-c 2a 2a
ALLGOLHS=| 5y p_c_a  2b
2c 2c c—-a-b

a-b-c+2b+2c 2a+b-c—a+2c 2a+2b+c-—ab
= 2b b-c-a 2b
2c 2c c—a-b

a+b+c a+b+c a+b+c
= 2b b-c-a 2b
2c 2c c—-a-b

1 1 1

=(a+b+c) b b-c—a 2h Taking (a + b + ¢c) common from R;

2C 2C c—-a-b

1 1-1 1-1 c C_c
- % —
=@+bto) oy h_c_a—2p  20-2b 277 2T
C,—>C,-C,
2C 2c—2c c—a-b-2c
1 0 0
=@+b+c) oy _ph_¢c_a
2C 0 —-Cc—a-b
=(@@+b+c)x1 |~(@+b+c) 0 Expand along Ry
0 —(a+b+c)

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

=(a+b+c)® =RH-S

X+Yy+2z2 X y
(HLHS-=1 5 y +2+2x y
z X Z+X+2y|
X+yY+22+X+Yy X y
=z+y+2+2X+y y+2+2X y |G GrGrCs
Z+X+Z+X+2y X Z+X+2y
2(Xx+y+72) X y
=[2(X+Yy+2) y+z+2x y
2(x+y+72) X Z+X+2y|

Ri-> Ri+ R+ R3
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1 X

=2(k+y+2) 1 y+z+2x y Taking 2(k +y + z) common from C;.
1 X Z+X+2y
! X y R R,-R
- _> —
=2ktY*D N 1y za2x—x y—y 2 n e
R, >R;-R,
1-1 X=X Z+X+2y-Yy
1 X y
=2k+y*D 0 wiy4z 0
0 0 X+Yy+12
Expand along Cy,
=2k+y+z)x1XtY+Z 0
0 X+Yy+12
=2kk+y+2)x {(k+y+2)>0}
=2k +y+2?>*=RHS
1 x X
Ql2lye 1 x:(l—xe‘)2
x x* 1
1 i
Al2. L.HS=|2 1
X X
1+ X2 +X X+1+X° X2 +x+
= x 1 X R, >R, +R, +R,.

X X 1

1
:(1+X2+X) XZ 1

e

=(1+x2+x) W2 1—x2

1 0 0

Taking (1 + x? + x) common from R;.

=(1+x2+x)x2 L-X)1+Xx) x(1-X)
X X(x—1) @—x)

=(1+x2+x)x1

Dx-x)  (1-x)

1+Xx X
X 1

=(1+x2+x)(1-x)?

—1-x)1+x) x(1-x)

Expand along Ri.
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= (1+x+x)(1x)?[(L+x)x1-(-x) x].
=1+ + X1 X2 1+ x+x3.
={1+x*+x)(1-x}¥

= {1 X + x°—x3 + x—x%}?

=(1-x3?=R-H-S:
1+a® —b? 2ab —2b
QI3.|  oap  1-a%+b? 2a =(1+ a? +b? )3
2b —2a 1-a® —p?
1+a’-b’ 2ab —2b
ALBLHS = | o0 1_a24+p? 23
2b —2a 1-a?-b?
1+a?—b>—b(-2b)  2ab+a(-2b) I
% —
=| 2ab-Db(2a) 1-a?+b*+a(2a) 2a o °
C,—>C,-aC,.
2b—b(1—a2—b2) —2a+a(1—a2—b2) 1-a%-b?
1+a?-b?+2b’ 2ab—2ab —2b
=| 2ab-2ab 1-a?+b?+2a’ 2a
2b-b+a*h+b® —2a+a-a’-ab® 1-a’-b’
1+a®+b? 0 —2b
= 0 1+a’+b? 2a
b(1+a2+b2) —a(1+a2+b2) 1-a%-b?
1 0 -2b
=(1+a2+b?? 0 1 2a Taking (1 + a% + b? common from C; and Co.
b —-a 1-a’+b?
1 0 -2b
= (1 +aZ+ b2)2 0 1 2a R;— R;-b R;
b—b() —a-b(0) 1-a?—b?—b(-2b)

1 0 -2b
=(1+a2 +b2)2 0 1 2a

0 -a l-a’+b?
1 2a
—a 1-a?+b?

=(1+a2+b?)?x1 Expand along C;

=(1+a?+Db??[(1-a%+h?-2a(-a)]
=(1+a2+b??(1-a%+h?+2a%
=(1+a2+b?)?(1+a%+h?

=(1+a*+b?)*=R-HS

Vshikshc



a’+1 ab ac

Q4| ab  b2+1  be | =1+a? +b? +c?
ca cb ¢+

a’+1 ab ac

Al4L-HS= ab  b%+1 Dbe

ca cb c*+

a(a®+1 ab’ ac?
. (a®+1) C, »aC,
= a’  b(b®+1) bc* |C,—>bC,
abc
a’c b’c  c(c’+1) Cs >cCs
[a?+1  b? ¢’
:a_EC a2 b2+1 2. Taking a, b&c common from Ry, R.&R3
abc
a’ b> ¢’ +1
1+a’+b*+c®>  b? c?

=|la’+b*+1+c® b*+1 ¢

a’+b’+c?+1 b* c*+1
1 p? c?
=(1+a?+b%*+c? 1 b2+l 2 Taking (1 + a? + bc?) common from C;.
b>  c?+1
1 b? c?
=(l+a+b*+c?) |14 b2 +1-b2 c?—c2 R,—>R; =R,
1-1 b*-b*> c’+1-¢? Rs =Ry =R,
1 b* ¢
— 2 2 2
=(l+a*+b°+c 0 1 0
0 0 1
10

=(1+a?+b®+c?)x1

01
=(1+a2+b*+c?) (x| -0x0)
=1l+a’+b’+c?

2 Ci— C, +Ca.

Expand along C;

Choose the correct answer in Exercises 15 and 16.
Q.15 Let A be a square matrix of order 3 x 3, then | kA| is equal to
(AKA (B KA

©) K*|A] (D) 3k | A|
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8, a, aj 8; 8, aj
A.15. Let A= and |A| =

Ay Ay Ay a 8, oy
A & gy | 8y Qp 8y
o ean | B B
o ~k ay ay a;
8 85 a5
ka,, ka, Kkay
= ka4 ka22 kaza
kay, ka;, kasy
all kalz k13
KAk, ky  kay
k31 ka32 ka33
a; ap &
=k’ A ay ay,
85 8y g
=k*|A|

So, option c is correct.

Q16. Which of the following is correct

(A) Determinant is a square matrix.

(B) Determinant is a number associated to a matrix.

(C) Determinant is a number associated to a square matrix.
(D) None of these

A.16. Option “C’ is correct as determinant is a number associated to a square matrix.

Exercise - 4.3

Q1. Find area of the triangle with vertices at the point given in each of the following:
(i) (1,0), (6,0), (4,3)
(i) (2,7),(1,1),(10,8)
("I) (721 73)1 (31 2)7 (711 78)

A.1.(i) Area of triangle is given by,

10

Aol X W 1
> X, Y, :56 0
X; Vs 4 3

:3‘ [Ix(0x1-3x1)—0x(6x1-4x1)+1(6x3-4x0)
2

1 15
= —|[-3+18]| = — =7.5sq. units.
2‘[ ] > q
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(ii) Area of the triangle is given by,

:% 2(1x1)-8x1)-7(1k1-10x1)+1(8x1-10x1)]|
= 2|[21-8) - 7(1-10) +1(8 -10)]|

:% (2x(=7) =7 x(-9) +21x (-2)]|

N |-

[—14+63—2]:%|47|

= % =23.5 sg. units

(iii) Area of triangle is given by,

) -2 -3

A=—-|3 2
2

-1 -8

= Z|[-2@x1-(-8)x1)—(-3) Bx1(-1) x 1) x 1 (3 x (- 8) — (2) x (- L))]|

N |-

= Z|[-2x10+3(4) + (=24 +2)]

[-20+12 - 22]|

N, N

| =30 |=3—20 = 15 sq. units.

Q2. Show that points
A(a, b+c), B (b, c +a), C (c, a + b) are collinear.
. a b+c
A.2. The area of triangle from by the given points is area (A ABC) = E b c+a
c a+b
. a+b+c+l b+c
==lb+c+a+l c+a Ci>Ci+Co+Cs
c+a+b+1 a+b
1 1 b+c
=E(a+b+c+1)1 c+a 1 Taking (a+b +c+ 1) common from C; -
1 a+b Yshiksha



:(a+b;rc+1)xo {~.-c=c3}

=0
Hence the points A, B C are collinear.

Qs. Find values of k if area of triangle is 4 sg. units and vertices are
(i) (k, 0), (4,0),(0,2) (i) (-2,0), (0, 4), (0, k)

A.3(i) Area of the triangle = 4 sg. units (given)

1k 0
==-4 0 1=4
0 2

:%‘ [k(0-2)-0(4-0)+1(8-0)]|=4

:%‘[—2k+8]:4

:E‘[—k+4]:4
2
rixl=a
=>-k+4=14
= X=za
When =k +4 =4 and when -k +4=-4
=>-k=4-4 =>-k=-4-4
=k=0 =k=§
(ii) Area of the triangle = 4 sq units
-2 0
1
=>—|0 4 1=4.
0 k

3%‘[—2(4><l—k><l)—0(0><1—k><l)+0(0><1—4><1)]:4
1
35‘[—2(4—k)|=4

-2
:>—‘—4+k|:4
2
v xl=a
=—4+k=+4
= Xx=za

When -4+ k=4andwhen-4+k=-4
=k=4+4 =k=4-4

k=8 ~k=9
Vshikshc



Q4. (i) Find equation of line joining (1, 2) and (3, 6) using determinants.

(ii) Find equation of line joining (3, 1) and (9, 3) using determinants
A.4. (i) Let P (x, y) be any point on line joining A (1, 2) & B(3, 6)

Then, area of triangle (ABP) = 0 { -.- the point are collinear

2

= =0

N

1
3 6
Xy
=1 (6x1-yx1)-2Bx1-xx1)+1(3xy-6xk)=0
=>6-y-6+2x+3y-6x=0

= 2y-4x=0

= 2y = 4x

=y = 2x. Is the required equation of line

(ii) Let P(k, y) be any point on line-joining A (3, 1) and B (9, 3)

Q5. If area of triangle is 35 sq units with vertices (2, — 6), (5, 4) and (k, 4). Then k is
(A) 12 (B) -2 (C)-12,-2 (D) 12, -2

A.5. Given,

Then area of triangle ABP =0

31

1o 3 1-0
2

Xy
=33 x1-yx1)-1(9 x 1-xx 1) + 1(9xy— 3 xx) =0
=9-3y-9+x+9y-3x=0
= 6y-2x=0
= 2X = 6y

=X = 3y- is the required equation of line

Avrea of triangle = 35 sg. Units

2 6 1
:>15 4 1=35.
2
k 4

:% [2 (4 — 4) + 6(5 — K)+ 1 (20 — 4K)]| = 35.

:% [50 — 10K]= 35

:% [25 — 5K]| = 35.

3% [2(Ax1-4x1)-(—6)(5x1-kx1)+1(5x4—kx4]|=35.
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Ix|=a
= 25-5k=+35
= X=za

When 25 — 5k = 35.
—=-5k =35-25 and 25 - 5k = - 35
—=-5k =10 =- 5k =-35-25.

=k = %:—5k:—60

k== gok= =

=k =12
.. Option D is correct.

Exercise — 4.4

Write Minors and Cofactors of the elements of following determinants:

a C

|12 -4 .
QL (l)‘O 3‘ (")|b q

A.1.(i) We know that,

Minor of element ajj is m;j; and its co-factor is Ajj = (-1)™ M;;
So,

Mu=3and A =(-1)'**My=1x3=3

Mpz=0and A = (-1)1*2 M3, =-1x0=0

Mz = -4 and Az = (1) May = (-1) x (-4) = 4

Mz =2and Ay = (-1)>2Mp=1x2=2

c

- G- A a
i) Given A =
(ii) Give b d

So,

My =dand Ay = (-1)"*" My = 1 xd = d
Mz = b and Agz = (—1)7*2 My = (=1) xb = —b
Mz =cand Az = (1)1 Ma; = (1) xc = —¢

Mz =aand Ay = (—1)2+2 My =1xa=a

100 10 4
Q2. Mo 1 0 (i3 5 -
001 01 2

o O
= O O

1
A.2.(i) Given, A= |0
0
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So,

M1 =

My, =

Mz =

Mz =

Mz, =

Moz =

M3y =

M3, =

Mas =

1
(ii)Given, A=|3
0

My =

M1, =

Mz =

Mz =

Mz, =

Moz =

= o o o = o O o O o O o

= o

o

o w

= o o W

o -

o

N B

0

1 =1—O=1andA11=(—1)1+1M11=1x1=1

0

1 :0><1—0onoandAlzz(—l)l+2M12:—l><0:0
1

0 :OxO—Ox1:0andA13:(—1)1+3M13:1xO:O

0

1 :0><1—0><0:OandA21:(—1)2+1M21:—1><0:0.
0

1 :1><1—0><0:1andA22:(—1)2+2M22:1><1:1.

0

0 :l><0—0><OzoandA23:(—1)2+3M23:—l><0:0
0

. =0x0-0x1=0andAs=(-1)2*1Ms=1x0=0

0
0 =0x0-0x1=0and Az =(-1)3*2 M3, =-1x0=0

=1x1-0x0=1and Azz=(-1)*"*M3z=1x1=1

R oo
oL

=5x2—(-1)x1=10+1=11 and Apy = (-1)* My =1x 11 =11

=3x2-(-1)x0=6and A = (-1)**? M = -1 x 6 = -6.

5
) =3x1-5x0=3and A= (-1)"**Mis=1x3=3

4
) =0x2-4x1=—4and An=(-1)> ' My =-1x(-4)=4

=1x2-4x0=2and Apz=(-1)>2Mp=1x2=2

0
. =1x1-0x0=1and As= (-1 Mp=-1x1=-1.
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0 4
Mz = 5 1| =0x (—1) —4x5=-20and Az = (— 1)3+1 Mz =1 x (—20) =-20.
1 4
Maz = |, =1x(-1)-4x3=-1-12=-13and A = (-1)*? Mgz = -1 x (-13) = 13
10
Mzs = 3 5 :l><5—3><0:5andA33:(—1)3+3M33:1><5:5.
5 3 8
Q3. Using Cofactors of elements of second row, evaluate A=|2 0 1
1 2 3
5 3 8
A3.Given, A=2 0 1
1 2 3
Co-factors of elements of second row,
3 8
An = (-1)#1 x ) 3 =(-1)x(3x3-8x2)=(-1)(9-16)=(-1) x (-7) =T7.

5
Azz=(—1)2+2x1 =1x(5%x3-8x1)=15-8=7.

= (1) x (5% 2 -3x1)=(-1) (10 - 3) = (-1) (7) = 7.

N W w oo

A23 - (_l)2+3 x 5
1

LA = anAor + anAo + a2Ass

=2x7+0x7+1x(-7)=14+0-7=7.

1 X yz
Q4. Using Cofactors of elements of third column, evaluate A=[1 y X
1 z xy
1 x yz
A4 Given, A=1 y zx
1 z xy

Co-factor of elements of third column

1y
A= (113l | = (1) (Lxz-yx 1) = (2Y)

1
Az = (-1)2+3 1 4= (1)° (1 xz— 1 xx) = (-1) x (z-X) = - (z—x)

1
Asz = (-1)%+3 1y = (- 1)% (1 xy— 1 xx) = (y—X)

SA = agAgs + axAos + a3sAass
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=yz (z=y) + 2x [ (z-X)] + xy (y—X)
=y 22-y22-72%+ X2 + Xy2—X?y.

= y2P-y’z+ (xy?-xz%) + (2X°-X?y)

=yz (zy) + X (y* — 22) =X (y-2)
=-yz (y-2) +x (y +2) (y-2) =X (y-2)
= (y-2) [-yz +x (y +2) %]

= (y-2) [-yz + xy + xz-X]

= (y-2) [y (%) + x (z-%)]

= (y-2) (z-x) (x=y)

8, a4, &,
Q5. If A=|a,, @, a,| and Ais Cofactors of a; then value of A is given by
8 8y 8y
(A) a Ay +a, Ay, +a,A (B) a, A ta, A, +a A,
©) Ay a5 Ay, t+ A (D) ;A 8, A +85 A

A.5. Option D is correct.

Exercise — 4.5

Find adjoint of each of the matrices in Exercise 1 and 2.
oL {1 2}
3 4
A.1. We have,
A, =(-)"x4=4
A, =(-1)"?x3=-3
A, =(-)*"x2=-2

A,, =(-1)*?x1=1.

ade:|:A11 A12i| :{An A21:|=|: 4 _2:|
A21 Azz AlZ Azz -3 1

1 -1 2
Q2. 2 3 5

-2 0 1
A.2. We have,

3
A — _1 1+1
=D x 0

5
1| =(3x1-5x0)=3

2
A :_11+2X
=07

i| = (-1)(2x1-5x(2)) =—1(2 +10) =12

/A\l3 — (_1)l+3 x

22 §|=[2x0—(—2)><3]=6 -
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Ay = (_1)2+1 X

-1 2
0 1‘ =(-D(-1x1-2x0)=1

12
Ap =077 1| — (Lx1-(2)x(-2)) = (L+4) =5

Ay =(-1" _12 0]1 =(=DAx0-(-Dx(-2)) =(-1)(0-2) =2

2 =(-1x5-3x2) = (-5-6) =—11 A,, = (-1)*"? L2 = (-)(1x5-2x2) = (-1)(5—4) = 1.

!
Az = (_1)3 ' 2 5|

]

A33 = (_1)3+3

1 -
) 31‘:(1><3—(—1)><2):(3+2):5

A, A, A1 [3 1 -11
adjA=|A, A, A,|=-12 5 -1/
A, A, A 6 2 5

13 23 33

Verify A (adj A) = (adj A)A = |A|I in Exercise 3 and 4
03 2 3
' -4 -6

A3. Let A:{ 24 36} Then, | Al=(2x(-6)-3x(-4))=-12+12=0

So, A, =(-1)"x(-6)=—6
Ay = (17 x(-4) =4

A=) x(3)=-3
A, =(-1)??x2=2

adez{A“ AZl}:[_G _3}.
A, A, 4 2

. 2 3|6 -3
So, A.(adj A)=L4 —6}{4 2}

_{2x(—6)+3><4 2x(-3)+3x2 }
[(-4)x(-6)+(-6)x4  (-4)x(-3)+(-6)x2

B -12+12 -6+6
| 24-24 12-12

Lo
(ade).Az[;G _ﬂ{i _Z}
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| —6x2+(-3)x(—4)  —6x3+(-3)x(-6)
| 4x2+2%(-4) 4x3+2x(-6) }

[-12+12 -18+18
|8-8 12-12

[o o
100

ey S 8

- A(adj A)=(adj A)A=|A]I

1 -1 2
Q4. 3 0 -2
1 0 3
1 -1 2 1 -1 2
Ad LetA=|3 0 —2|Then, |[A|=3 0 -2
1 0 3 1 0 3
0 -2 3 -2 8 O
|A|=1x -(-1) +2
0 3 1 3 p0 0

=1x(0x3-0x(-2))+1(3x3—(-2)x1)+2(3x0-0x1)=9+2=11

A11=(—1)“18 _32|=(0><3—(—2)><0)=O
1+2 3 -2
A=D1 ‘=(—1)><(3><3—(—2)><1):(—1)(9+2):—11

3 0
A13=(—1)1*31 0|=(3><0—O><1):O

-1 2

A, =(D)* |=(_1)[_1X3_2X0]=3
0 3

Az :(_1)2+2 i 23|:(1X3_2)<1):1

1
A — _1 2+3
23 ( ) 1

(J)"z(—l)(le—(—l)xl):—l

Ay =(-D)™ ;1 2| =(~1x(-2)-2x0)=2

A32 — (_1)3+2

L )2 ()2
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1
— _1 3+3
( 3

A, A, Ayl o 3 2
adjA=[A, A, A,|=|-11 1 8
A13 A23 A
1 -1 270 3 2

So, A(adjA)=[3 0 -2|-11 1 8
1 0 30 -1 3

[1x0+(-1)(-11)+2x0  1x3+(-1)x1+2x(-1) 1x2+(-1)x8+2x3
= 3><0+O><( -11)+ ( )xO 3><3+0><1+(—2)(—1) 3x2+0 x8+ (—2)><3
| 1x0+0x(-11)+3x0 1x3+0x1+3x(-1) 1x2+0 x8+3x3

11 3-1-2 2-8+6] [11 0 O
=0 9+2 6-6 =0 11 O
0 3-3 2+9 0 0 11

0o 3 2]1 -1 2
(adjA)A=|-11 1 8|3 0 -2
0 -1 31 o0 3

[0x1+3x3+2x1 Ox(—1)+3><0+2x0 O><2+3><(—2) +3x2
=] -11x1+1x3+8x1 —11x(—1)+1><0+8><0 —11x2+1 x(—2) +8 x3
_O><1+(—1)><3+3><1 0><(—1)+(—1)><0+3><0 0x2+ (-1) x(-2) +3x3

(9+2 0 —-6+6 11 0 0
=|-11+3+8 11 —-22-2+24|=|0 11 O
_—3+3 0 2+9 0O 0 11

10 0] [11o0o0
And [AI=11x|0 1 0|=|0 11 0
001/ (0 0 11

A.(adj A) = (adj A)A:|A|I
Find the inverse of each of the matrices (if it exists) given in Exercise 5 to 11.
s 2 -2

' 4 3

2 =2
A5, LetAz{4 3}. Then |A|=2x3—(-2)x4=6+8=14=0

So, A exist

i P L R S
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3 2
Now, Al= ~adjA= L
A 14 -4 2

06 -1 5
' -3 2
-1 5
AB. Let A= [ 3 2}. Then |A|=(-1x2-5A(-3))=—2+15=130
So, At exist
_ 2 -5
And adj A=
3 -1
2 -5
A= Ladja= L
A 133 -1
12 3
Q7. 0 2 4
0 05
12 3 1 2 3
A7.LetA=|0 2 4| .Then |A|=0 2 4
0 05 0 05
2 4 2 3 23
=|A|=1x -0 +0
0 5 |05 (2 4

:1><(2><5—4><0)=10¢0

So, At exist
A, = (1) 5 ‘;‘ _(10-0)=0
0 4
Ap =D |=(-2)(0-0)=0.
0 2
A=) |=(0-0)=0
2
Au=(07 ?; _ (~1)(10-0) = -10.
1 3
Ay = (-*? 0 5| = (5_0) =3
12
A = (D O| ~(-1)(0-0)=0
2 3
A, =(-D)* 2 4‘ = (8_ ) =2 Y .
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1

Ay, = (D™ 0 4| = (_1)(4 - O) =—4
1 2

Ay =1 0 2|=(2_O):2

A, A, Ayl 10 -10

o, adjA=|A, A, A,|=|0 5 -4
A

A13 A23

A= Ltaga=tlo 5 —4
A 10
0o 0 2

1 0 0 1
AB.LetA= |3 3 0 |. Then |A|=|3

3 0 3 0 3
W S G

:(—3—0):—37&0

So, A exist

Now, A, =(-1"

3 0
JJ:-s—oz—:a
2 —

0

As=(D7=(-1)(-3-0)=3
3
5

A13 — (_ 1)1+3

0
A= 0 1=(-1)(0-0)=0

; O]J:(—l—o):—l

1
5

A22 — (_1) 2+2

Azs = (_1)2+3

N O

0
A :_13+1
W=D

1
A — _1 3+2
32 ( ) 3

o o (el )
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A33:(—13’+3 |:3—O:3
All A21 A31 _3 O O
adjA=lA, A, A, |=|3 -1 0
A13 A23 A33 -9 -2 3
L 1 -3 0 0
A-l zxadj A= —3 3 -1
A 719 -2 3
2 1 3
Qo. 4 -1 0
-7 2 1
2 1 3 2 1 3
A9.LetA=| 4 -1 0] Then,|A|]=|4 -1 0
-7 2 1 -7 2 1
-1 0 4 0 4 -
|Al=2 -1 +3
2 1 -7 1 -7 2
=2(-1-0)-1(4-0)+3(8-7)
=-2-4+3=-320.
So, A1 exist
Now Au:(—l)l*l_ 0 =_1-0=-1
’ 2 1

Ap=(-1)t+2

0— 1H(4-0)=-4
| =EDE-0=-

4 —
A13(—1)1+3_7 21‘ =8-7)=1

1
A21: (_ 1)2+1 2

i 1)(-6)=5
1| T EDEB) =5

2
Az = (- 1)2+2

i|:(2—(21)):2+21:23

-7
1
A= (-1)>"3 7 2| =CED@-CEN)=EnE@+7=-11
Ag = (- 1)1 ° =(0-(3))=3
-1 0

Az = (- 1)3*2 j §| =(-1)(0-12)=12
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A33 = (_ 1)3+3

)
=(-2-4)=-6.

A, A, Ayl [-1 5 3
So,A=|A, A, A,|=|-4 23 12
A, A, A, 1 -11 -6
. -1 5 3
A'=—"_adjA= —| -4 23 12
[A| -
1 -11 -6
1 -1 2
Q10. 0 2 -3
2 4
1 -1 2 1 -1 2
A10.LetA=|0 2 -3|Then]A|=|0 2 -3
3 2 4 3 2 4
2 -3 0 -3 o 2
=|Al=1x —-(-1) +2
-2 4 3 4/ 3 -2

=8-6)+0-(-9)+2(0-6)
=249-12=-1%0
So, A1 exist

Aq = (- 1) 2 4

|:(8—6):2

0 —
AlZ - (_ 1)1+2
3 4

|:(—1)(0—(—9)):—9

0
A13=(—1)1+33 _2|=(0—6)=—6
An= 02 E Y =D a-ay=0
n= 1 D)
A22=(—1)2+21 =(4—6)=—2
3 4

1 -1
Ags=(-1)2"° 3 _2| =D E2-3)=-1

A= 2 s@eay=-1
e P Gty

An=177 2|=Cnea0=3
2= = EDEa-0-
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A33 = (_ 1)3+3

LA o g-2
0 2|77

A, A, A
So,adjA=|A, A, A,|=|-9 -2 3
A, A A

1
Al_made:il—g -2 3/=19 2 -3
-6 -1 2 6 1 -2
1 0 0
Q11. 0 cosocc Sincc

0 sinoc —CoScc

1 0 0 1 0 0
All.LetA=|0 cosoec sSinoc |.Then|Al=1|0 cosocc Sinoc
0 sinoc —cosc« 0 sinoc —CcoSoc
CoOSoc  Sinoc 0 sinc« 0 cosoc
=|A|=1]. -0 + .
Sinoc  —Ccot oc 0 —cosc 0 sinoc

=—c0s? oc —sin? oc:—(cos2 oc +sin? oc) =-1#0
So, A exist

COSoc  Sinoc

Now Ay = (= 1)1 =—c0s’ o.—sin’ o= —(0032 oc +sin’ oc) =-1

Sinoc  —COoS oc

0 oc
App = (- 1)1+ | =(-1)(0-0)=0
0 —cote
0 coscc
A= (- 13 =(0-0)=0.
0 oc
0
An=(-1)1] | =(-1)(0 - 0) -0.
SiIn o< —CO0S X
Anp=(-1)?*? 1 0 cos oc —0 = —C0S
=(— = oc —() = — oC
2 0 —cosx
Ag=(-1)>"? 1 =(-1)(sin oc)= — sin cc.
0 sinox
0
Azn=(-1)%* . =0-0=0
COS o< SIN o

1 0
Agr=(—1)32 0 sin | =(-1) (sinoc— 0)= — sinoc.
X
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1
Agz=(—1)%*3 =cos oc. —0=c0s oc.

0
Ay Ay Ay -1 0 0
So,adjA=| A, A,, A, |=|0 —cosx —sincx
A A,y Ag 0 —sinoc  cosnx
L . -1 0 0 1 0 0
A*lzmadj A:—1 0 —cosox —sinoc|=l0 cosox  Sino

0 -—sinoc  €OSx 0 cosinoc —CO0S

37 6 8 :
Q12. LetAzL S}and B= [7 9}.Verify that (AB) =B~ A™,

3 7 3 7
A.12. Given, A= . Then |Al= =(15-14)=1#0
2 5 2 5

So, Al exist.

) 5 -7 . a b d -b
AdjA= .. adj of = .
-2 3 c d —-c a
1 15 -7 5 -7
o Al=—— adjA== =
|A| 1}-2 3 -2 3

[6
And B=
7

8
=54-56=-2+#0

8 6
. Then, |B|=
7 9

9

So B! exist

] 9 -8
adj B=
-7 6

9 -8
LBt agipet
|B] 2|-7 6

Now. AB= 3 7][6 8] [3x6+7x7 3x8+7x9] [18+49 24+63] [67 87
W ASE S 5117 9|7 |2x6+5x7 2x8+5x9| |12+35 16+45| |47 61

87
| AB = 6l|=67><61—87><47:4087—4089:—2¢0

So, (AB)* exist

. 61 87
OB 47 67

1 -87
- (AB)1= ! adj (AB)=i{ 6 8 }=L.H.S.

| AB| -2 |47 67

119 -8||5 -7
AndRH.S=B1Al=—

-2|-7 61{-2 3
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_ 1[9x5+(-8)(-2) 9x(-7)+(-8)x3
T 22| -7x5+6x(-2) —7x(—7)+6x3}

_1[45+16 —63-24
~2|-35-12 49+18

_1[61 -87
- 2|47 67
-~ LHS.=RH.S.

31
Q13. f A { . 2},show that A% —5A+71=0. Hence find A™

_ { 3 1}
A.13. Given, A=

-1 2
3 13 1
we have, A= A-A =
M

D x3+(-)x2 (-D)x1+2x2
| 9-1 3+2 | |8 5
| -3-2 -1+4| |-5 3
8 5 3 1 10
Hence, AZ-5A+71= -5 +7
-5 3 -1 2 01

8-5x3+7x1 5-5x1+7x0 D 00 0
5-5x(1)+7x0 3-5x2+7x1| |0 O

_[ 3x3+1x(=1) 3x1+1x2 }

Now, A? — 5A+71=0.

A-A—-5A=-T7I.

=A A(A)-5(AA D= -TI(A™Y) (Multiplying by Aon both sides)
=Al - 51=-7A

—7A= (Al - 5I)

SAl= %[—A +51]

s 2l 3]

7 -1 2| 7o 1

1 (-D)x3+5x1 -1+5x%0

"7 {(—1)><(—1)+5><0 (—1)><2+5><J
)

Al=Z
711 3
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32
Q14. For the matrix A =L 1}, find the numbers a and b such that A? + aA + bl = O.

3 2
A.l4. Given, A=
11

We have, A%= A-A :[

1 1|1 1] | 1x3+|x|

As A%+a A+bl=0.

11 8 3 2 10 00
= +a +b =
It R R RPN
11+3a+b 8+2a+0 B 00
7| 4+a+0 3+a+b | |0 0

Equating the (Corresponding) elements of the matrices,

11+3a+b=0 e 0
8+2a=0 ------ (i)
4+a=0 ------ (iii)
3+ath=0 - (iv)
Foreq"(iii),
4+a=0
= a=-4

Put a value of a in equation (iv) we gets,

3+(—4)+b=0
=-1+b=0
=b=1
1 1 1
Q15. Forthe matrix A=|1 2 -3|.
2 -1 3
1 1 1
A.15. Given,A=|1 2 -3\
2 -1 3
1 1 1
15A=|1 2 -3
2 -1 3

1 1 141 1 1
A=A . A=|1 2 -3|1 2 -3
2 -1 3j2 -1 3

3 2}{3 2}{3x3+2x1 3x2+2x1
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1+1+2 1+2-1 1-3+3
=|1+2 -6 1+4+3 1-6-9
2-1+6 2-2-3 2+3+9

4 2 1
=-3 8 -14
7 -3 14

4 2 1 |1 1 1
AP=A2A=|-3 8 -14||1 2 -3
7 -3 1442 -1 3

[4+2+2 4+4-1 4-6+3
=|-3+8-28 -3+16+14 -3-24-42
| 7-3+28 7-6-14 7+9+42
'8 7 1
=|-23 27 -69
32 -13 58

Then, A®- 6A? + 5A + 111

8 7 1 4 2 1 1 1 1 1 0 0
=|-23 27 -69|-6/-3 8 -14|+5|1 2 -3 (+1110

32 -13 58 7 -3 14 2 -1 3 0 0 1
[8—24+5+11 7-12+5+0 1-6+5+0
=|-23+18+5+0 27-48+10+11 -69+84-15
132-42+10+0 -13+18-5+0 58-84+15+11
(000
=10 0 0| =0.
_O 00

- Alx (A= 6A2 + 5A + 111) = 0
=A% BA + 5] + 11A1=0
= 11At = 6A - 51 — A
1 1 1 1 00][4 2 1
=11A?*=6/1 2 -3|-5/0 1 0|-|-3 8 -14
2 -1 3 00 1| (7 -3 14

[(6-5-4  6-2 6-1
=16+3 12-5-8  -18+14
12-7  -6+3 18 —5 - 14
(3 4 5
=9 -1 -4
5 -3 -1
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A= Ll
11
5
2
Q16. IfA=|-1
1

4 5
-1 -4
-3 1]
~1 1]
2 -1
-1 2

Verify that A* —6A* +9A-41=0 and hence find A™.

2 -1 1
A.16. We have, A= | -1 2 -1
1 -1 2
2 -1 1|2 -1 1
Then, A2=AA=|-1 2 -1(-1 2 -1
1 -1 211 -1 2
4+1+1 -2-2-1 1+1+2
=|-2-2-1 1+4+1 -1-2-2
2+1+2 -1-2-2 1+1+4
6 -5 5
=1-5 6 -5
5 -5 6
6 -5 51| 2 =1 1
A=A2 A=|-5 6 -5 -1 2 -1
5 -5 611 -1 2
12+5+5 -6-10-5 6+5+10
=|-10 - 6 -5 5+12+5 -5-6-10
10+5+6 -5-10-6 5+5+12
22 -21 21
=|-21 22 -21
21 =21 22

S A3-BAZ + 9A - 4l

(22 -21 21 6 -5 5 2 -1 1 1
=|-21 22 -21|-6/-5 6 -5|+9/-1 2 -1|-4/0
1210 -21 22 5 -5 6 1 -1
[22-36+18-4 -21+30-9-0 21-30+9-0
=1-21+30-9-0 22-36+18-4 -21+30-9-0
121-30+9-0 -21+30-9-0 22-36+18-4

0
1
0

0
0
1
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o O O
o O o
o O o

1

o

Now, A'l[A3— 6A%+ 9A — 4|]=o

=AZ-6A +91 - 4A1=0.
= 4A71= A%~ 6A +9I

(6 -5 5 2 -1 1 1 0 O
=|-5 6 -5|-6/-1 2 -1|+9|0 1 0
5 -5 6 1 -1 2 0 0 1
[6-12+9 -5+6+0 5-6+0
=|-5+6+0 6-12+9 -5+6+0
|5-6+0 -5+6+0 6 —12+9
(3 1 -1
=1 3 1
-1 1 3
3 1 -1
:.A*1:11 3 1
4
-1 1 3

Let A be a nonsingular square matrix of order 3 x3 Then |adj A| is equal to
owA @A ©h (©) I
Al17.  AsAisanon-singular matrik of or 3 x 3.

jadj A =| A =[A
.. Option (B) is correct.

s an invertible matrix of order 2, then det (A™)is equal to

Q18. 1
A)det(A B C) 1 D)0
(A)det(A) By (€)1 (0)
A.18. Given, A is an invertible matrix of order 2.
AAl=1.
=|AA=I|.
=|A|AY =1
=|at= =
A

1
(A)

.. Option (B) is correct.

=N det(A'l) -
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Exercise 4.6

Examine the consistency of the system of equations in Exercise 1 to 6.

X+2y=2
Q1.
2x+3y=3
Al The given system of equation can be written in the form of AK =B

1 2 2 X
Where A = ,B= and K =
PERHELW

Now, |A| =3x1-2x2=3-4=-1=0.

.. The system has unique sol" and hence equation are consistent

2x—-y=5
Q2.
X+y=4
A2 The given system of eq" can be written in the form AK = B where

o )

Now, |A|=2-(-1)=2+1=3%0.

.. The system of eq"is consistent.

2Xx+3y=5
Q3.
2X+6y=8
A3. The given system of equation can be written in the form AK = B

1 3 5 X
Where A = ,B= and K =
FHERNELEN

Now, |A| =6-6=0
adj A= {6 _3}
2 1

i A) B = 6 -3][5]_[30-24] [6 7
g =2 18] |-10+8]| |-2|

Hence the given system of eq" are inconsistent.

X+y+z=1

Q4. 2X+3y+22=2
ax+ay=2az=4

Ad. The given system of eq" using matrik method can be ekpressed as
AK=B
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1 1 1 1
=12 3 2 ||y|=|2
a a 2allz 4
t il 32 2 2
Now, |A|= 2 32 |=1 -1 +
a 2a a 2a
a a 2a

=(6a—2a)—(4a—2a)+(2a—3a)
=4a-2a-a
=a=0.

Hence, the given system of eq" is consistent

3X-y-2z=2
Q5. 2y—z=-1
3x—-5y=3
A5, The given system of eq" using matrix form can be written as AK =B

3 -1 -=-2]|x 2
=0 2 =1|ly|=|-
3 -5 0 |z 3

3 -1 -2
Now, |A|= 2 -1
— 0
2
-5 W—\ W 25 4
5 0
~3(0-5)+1(0+3)—2(0—6)
=-15+3+12
=-15+15

=0

A= () (0433
po=(2)fy 2 J-0-0)-
Au=(0F (01010
A=y JJ-0v0)-6

2 3
1
a a
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Ay, =(-1)

o w
-

-5 10 5
adjA=|-3 6 3
-6 12 6
-5 10 5|2
~(adjA)B=|-3 6 3| -1
-6 12 6|3
-10-10+15 -5
= |-6-6+9 |=|-3|#0
-12-12+18| |-6

.. The given system of equation is inconsistent.

5x—y+4z=5
Q6. 2X+3y+52=2
5x—-2y+6z=-1
A.6. The given system of eq" in matrix form is AK =B

5 -1 4 [x] [5
=2 3 5|yl=2
5 -2 6|z| |-1

5 -1 4
Then |[A|=2 3  5|=5(18+10)—(~1)(12—25)+4(-4-15)
5 -2 6

=5x28-13+4 x (-9)
=140-13-76
=51=%0.

The given system of eq" are consistent

Solve system of linear equations, using matrix method, in Exercise 7 to 14.

5x+2y=4
Q7.
7X+3y=5
AT The given system of eq" in matrix form is AK = B.
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. 5 2| x 4
ie, =
7 3|y 5
Then, |A|=5x3-7x2=15-14=1=0

.. The system has a unique solution.

adj(A
And X = A'B = I( ).B
A
x| 1|3 -2 4 12-10 2
—) e = =
y| 1]-7 5|5 —28+25 -3
~k=2andy=-3
2Xx—y=-2
Q8. y
3Xx+4y=3
A.8. The given system of eq" in matrix form is AK =B

wls DM

Then, |A|:‘§ _j =8+3=1120

.. The system has a unique solution.
adj(A)
A

“LJals 2

1 _—8+3} _%1

And X=A"'B = B

11/6+6 | |12
: %
k = __5 and y= E
11 11
4x-3y=3
Q9. y
3x-5y=7
A9. The given system of eq" can be written in matrix form as
AK=B

4 -3 |lx 3
- =
3 -5]y 7
4 -3
Now, |A|= =-20+9=-11#0
3 -5
So, the system has a unique solution

andk=pp= A g L[5 83
A -11{-3 4
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:m_ 1 {—15+21}_ 1 {e }_ -6
T 11| -9+28 | —11|19| | -19
y %1

~k= _—6 andy = _—19
11 11
5x+2y=3
Q10.
3X+2y=5
A.10. The given system of equation in matrix form is

AK =B
5 2 ||x 3
:> =
3 2|y 5
5 2
Then |A|= =10-6=4=0.
3 2
Hence, the system has unique solution
adj(A)

ie, X=A'B=——~B

SR A
S s i

~x=-landy =4
2X+y+z=1
3
Q11. X=2y—-71=—
2
3y—-5z=9
A.ll. The given system of solution in matrix form is AK = B.

2 1 1 x] 1
=1 -2 -1 ||y|=|3/2
0 3 -5|z]| |9

2 1 1
Now, |A|=[1l -2 -1/=2(10+3)-1(-5-0)+1(3-0)=26+5+3=340.
0 3 -5

So, the system has a unique solution.

-2 1
Now, Au:(—l) s g =10+3=13
1 _
A, :(_1)3 0 . J“:_(_5_0):5
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ro=(fy -0
Ay :(_1)3 - _;‘ :_(_5_3):8
A, =(-1)" ° _;‘ =(~10-0)=-10.

1
Ag :(_1)6 1 _2‘ =(-4-1)=-5
1
i(A
s Alzwa—l‘ls 10 3
A 3 6 -5
. 13 8 171
w-ptn. Ll 3
..K—AlB—345 10 3 A
3 -6 -5|g
X 13+12+9 34 1
Sy l=Lls-15427|= {17 |- |4
3-9-45 51| |_3
%

~x=ly=%andz=-3/2.

X—y+z=4
Q12. 2X+y-3z=0
X+y+z2=2
A.l12. The given system of eq" can be written in matrix form as AK = B.

1 -1 17[x] [4
=2 1 -3|yl|=|0]
1 1 1f|z| |2

1 -1 1

Then, [A|=2 1 -3 =1(1+3)—(-1)(2+3)+1(2-1)=4+5+1=1020.

1 1 1

.. The sol" of the system is unique.
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A —(1)1 =1+2=3
# W2 1| -
di(A 4 2 2
a
so, Atz A _1 oo g
Al 10
1 -2 3
K=A'B
X | 4 2 204
=y :% -5 0 51|10
Z | 1 -2 3|2
[16+0+4 20 2
-1 -20+0+10 =i -10 |=| -1
10 10
| 4-0+6 10 1
~x=2y=-landz=1.
2X+3y+3z=5
Q13. X=2y+z2=—-4
3X-y—-2z=3

A.13. The given system of equation can be represented in matrix form as AK = B

2 3 3x] [5
=1 -2 1| y|=|-4
3 -1 -2]|z] (3
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2 3 3
Then |A|=1 -2 1|=2(4+1)-3(-2-3)+3(-1+6)=10+15+15=40=0.
3 -1 -2
Now, A !
! 11— 1

‘:4+1=5
2

1 1
A12=(—1)‘3 _2‘=—(—2—3)=5

1 -2

A =
13 ‘3 1

‘:—1+6:5

3 3
A, = (—1)‘_1 ) 2‘ =—(-6+3)=3

2 3

A =
22 ‘3 _9

‘:—4—9:—13
2 3
A23=(—1)‘3 _1‘=—(—2—9)=11

3 3
A, = =3+6=9

3
Asz—(_l)‘ 1‘:_(2— )=1
2 3
A, = L _2_—4—3=—7
3 9
adj(A
So, A'= J( ):iS -13 1
|Al 40
5 11 -7
So, K=A'B
X 1 5 3 9 5
=|y|==|5 -13 1 | -4
40
z 5 11 -7 3

25-12+27 407 1
- Llo5.5043 :4—10 80 |=| 2
25-44-21 40| |-1

~x=1y=2andz=-1.

X—y+2z=7

Q14. 3X+4y-5z=-5
2X—y+3z=12

A.l4. The given system of eq" can be written in matrix form as
AK=B
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1 -1 2| x 7
~[3 4 —s5|ly|=|-5
2 -1 3|z 12
1 -1 2
Now, |A|=|3

2 -1 3

.. The system has a unique solution.

4
So, A, =

‘:12—5:7
3

A, = (—1)‘2 _35‘ =—(9+10)=-19

A=l *sssein
13 — 2 _ - -
2
A, (—1)‘ 3‘:—(—3+2)=1
A, =l Yo3-a-1
22 2 3 -

Aslz‘4 _5‘:5—8:—3
2
A, = (—1)‘ 5‘ :—(—5—6) =11
1 _
A, 3 4:4+3:7
di(A 7 1 -3
al
, A'l—Lz1 -19 -1 1
Al 4
11 -1 7
So, K=A1B
X 7 1 -3 7
=|y|==|-19 -1 11| -5
yA -11 -1 7 |12
[49-5-36
=% -133+5+132
| —77+5+84
1_ 8 2
=Z 4 = 1
112 3

4 -5=1(12-5)—(-1)(9+10)+2(-3-8)=7+19-22=4 0.
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~x=2y=landz=3.

2 -3 5
Q15. If A=|3 2 -5/ find A™".Using A 'solve the system of equations
1 1-5
2x—-3y+5z=11
3X+2y—-4z=-5
X+y—-2z=-3
2 -3 5
A.15. Given,A= |3 2 -4
1 1 -2
2 -3 5
Then, |A|=[3 2 -4
1 1 -2

= 2(—4+4)—(-3)(-6+4)+5(3-2)

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

=—-6+5=-1«%0
- Alexistand Al=z adi(A)
Al
2
Now, A,, =‘1 ) ‘:(—4+4)=0

3

A=
;

2
‘=3—2=1
1

3 5
A, = (—1)‘1 _2‘ =—(6-5)=-1

2 5

Azzz‘l _9

‘:—4—5:—9

2 -3
A23=(—1)‘1 1‘:-(2+3)=—5

-3 5

Aslz‘z _4

‘=12—10=2.

2 5
A :(_]_)‘3 _4‘=—(—8—15)=23
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PR A
A=A 11,0 g o

A1

1 -5 13
0 1 -2
A'=| -2 9 -23
-1 5 -13

The given system of eq" in the matrix form is AX = B

2 -3 5][x] [11
=|3 2 -4 y|=|-5
1 1 -2||z| |-3

.. The solution is unique we have,

X=AlB
X 0 1 -2 |11
=|y|=|-2 9 -23||-5
yA -1 5 -131|| -3
[0-5+6
= | -22-45+69
| —11-25+39
1
=|2

~x=1y=2andz=3.
Q16. The cost of 4 kg onion, 3 kg wheat and 2 kg rice is “60. The cost of 2 kg onion, 4 kg wheat and 6 kg rice is "90. The
cost of 6 kg onion 2 kg wheat and 3 kg rice is “70. Find cost of each item per kg by matrix method.
A.16. Letk, yand z be the cost per kg of onion, wheat and rice. Then, we form a system of equations as follows
4k + 3y + 2z = 60
2k +4y +62=90
6k +2y +3z2=170

In matrix form we can write,

AX=B
4 3 2x 60
=2 4 6|yl|=| 9
6 2 3|[z| |70
4 3 2
Then, |A|=[2 4 6|=4(12-12)-3(6-36)+2(4-24)
6 2 3

= 0 —3(~30) + 2(~20)
=90 - 40

=00 Yshiksha



.. The system has a unique solution.
4 6

Now, A, = =12-12=0
2 3

2 6
A12=(—1)‘6 3‘=—(6—36)=3O

2 4
A, = =4-24=-20
6 2

3 2
A -1 =—(9-4)=-5
4
Azz_‘ ‘=12—12=0
4 3
A23=(—1)‘6 2‘=—(8—18):10
3 2
A31=‘4 6‘=18—8:10
4 2
A32_(—1)‘2 6‘z—(24—4)=—20
4 3
A33—‘2 ‘:16—6:10
di(A -3 10
al
So, A'l= ¥:5_10 30 O -20
| | -20 10 10
Hence, X = A1B
X L 0 -5 10 || 60
=y :% 30 0 —-201 90
yA -20 10 10 (| 70
L [ —450+ 700
= % 1800 -1400
| —1200 +900 + 700
L 250
= —|400
850
| 400
x| [5
y|=|8
z| |8

~x=5y=8andz=8

The cost of onion, wheat and rice per kg are X 5, X 8 and X 8 respectively.
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Miscellaneous Exercise

X sin®  cosO
QL. Prove that the determinant|-sin@  —Xx 1 |isindependent off.
cos6 1 X
X sind  cosO
Al A=|-sinf —x 1
coso 1 X

X(—X2 —1) —sinB(—xsin6—cosH)+cosO(—sin6 + xcos6)

—x3 — X+ xsin?0 + sind cosd — cosh sind + X cos?0

= —X+ X(Sin2 0 + cos’ 9)

X3 —x+X

— %3, which is independent of 6.

Q2. Without expanding the determinants, prove that

a a> bc L a* a
b b?> cal=1 b*> b®
c ¢ ab| L ¢ ¢

a a’ bc
Solution. LHS.=|b b? ca
c ¢ ab

Multiplying Ry, by a, R2 by b and Rz by ¢

a® a® abc
1
:T b2 b3 abC
abC
c® ¢® abc
. a®> a
abcC
Taking abc common from cs= ——|b? b?®
abc| ,
C C
1 a® a’

Inter changingciandcs=—[1 b® b?
1 ¢ c?
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1 a® a

Inter changing c2andcs=[1 b?> b*|=R.H.S
1 ¢ ¢

cosoL cos  cosa sinf  —sina

Q3. Evaluate | —sinf3 cosp 0
sina.cosp  sina sinf  cosa

cosocosp cosasinf  —sina
A3 —-sinf cosp 0
sina.cosp sinasin  cosa
= —sina(—sin’ Bsin o —sin c.cos” ) — 0(cos cLcos Psin asin B — cos asin Bsin a.cosp) + cosa (coscicos” B+ cosasin® B )
=sin” o(sin” B + cos’ B) + cos” o cos’ B+ sin’ )
=sin®o+cos’ a
=1

Q4. If a, b and c are real numbers and

b+c c+a a+b
a=|C+a a+b b+c|=0show that either a+b+c=0 or a=b=c=0
a+b b+c c+a

b+c c+a a+b
Solution.2=|C+a a+b b+c|=0
a+b b+c c+a

R >R +R,+R,

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

Taking 2(a+b+c) common from R,

1 1 1
=2(a+b+c)lc+a a+b b+c|=0
a+b b+c c+a

Either 2(a+ b +C) =0 i.e. atb+c=0or

1 1 1
c+a a+b b+c|=0
a+b b+c c+a

C, >C,—C and C; >C,—C
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1 0 0
=|c+a b-c b-a|=0
a+b c-a c-b

Expanding along R,

b—c b-a
c—a c-b
= (b-c)(c-b)-(b-a)(c-a)=0

—=bhc-b*-c’+cbh-bc+ab+ac—a*=0

= -a’-b*-c’+ab+bc+ca=0
Multiplying by -2

= 2a’ +2b° +2¢° —2ab-2bc—2ca=0
=a’+a’+b’+b*+c*+c*——-2ab—2bc—-2ca=0

= (@’ +b* —2ab)+(a’ +c* —2ac)+(b* +¢* —2bc) =0
=(a-b)" +(a-c) +(b-c) =0
=a-b=0b-c=0,c-a=0
E:%+y?+f=0:>x:ay:0J=O]
=a=b,b=c,c=a

=a=b=c

.". Either a+b+c=0 or a=b=c

X+a X X
Q5. Solve the equation | X X+a X |=0,a=0
X X X+a

Solution.

X+a X X
X X+a x [=0
X X X+a
R >R +R,+R,
3x+a 3x+a 3x+a
X X+a x =0

X X X+a

Taking 3x+a common from R1
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1 1 1
(3x+a)lx x+a X
X X X+a

Either 3x+a:0:x=—%

Or

1 1 1

X X+a X [=0

X X X+a

Cc, >C,—C,C; >C,—C,
1 00

x a 0/=0

x 0 a

Expanding along R;, a’=0

=a=0

0

. XZ—% is the only solution.

a’ bc
Q6. Prove that a2 +ab b2
ab  b?+hc
aZ
Solution. L.H.S =|a® +ab
ab  b*+hbc
a’ bc  c(a+c)
=la(a+b) b? ac
ab  b(b+c)

Taking a, b, c common from c1, czand cs3 respectively

Vshikshc



a C a+¢c
=abcla+b b a
b b+c ¢
R,—>R -R,-R,
-2b -2b O
=abcla+b b a
b b+c c
c, >C,—C
-2b 0
=abcla+b -a a
b c

Expanding along R,

abc(—2b)(-2ac)=4a’+b* +c’ =RH.S.

3 -1 1 1 2 =2
Q7. IfAT=|-15 6 -5landB=|-1 3 Olfind(AB)'l
5 -2 2 0o -2 1
A.7.
3 -1 1 1 2 =2
A'=|-15 6 -5landB=|-1 3 0
5 =2 2 0 -2 1
1 2 =2
B=-1 3 0
0o -2 1
|B|=1(3-0)—2(-1-0)—2(2-0)=1%0
=B exists.
B =3 B=1 Biz=2
Bxn=2 B»n=1 Bz =2
B3 =6 B3 =2 Bss=5
3 2 6
Hence,adjB=|1 1 2
2 2 5
13 2 6
Thus, B'lz—aij——l 12
B| 1
2 2 5

N PN
o Mo

3
=1
2

,1 °
We know that : (AB) =B~ A™, then Yshiksha



3 263 -1 1
(AB)"=B7A"=|1 1 2|-15 6 -5

2 2 5|5 =2 2
[9-30+30 -3+12-12 3-10+12
=|3-15+10 -1+6-4 1-5+4
| 6-30+25 -2+12-10 2-10+10
E -3 5
=-2 1
11
1 2 1
Q8. LetA=(2 3 1] Verifythat
1 1 5

(i) [adj A = adj (A™) (i) (A=A

1 2 1
A8 ()A=l2 3 1
1 15

SO, |A| :1(15—1)—2(10—1)+1(2—3)
=14-18-1
=520

o At exist.

31
A, = =15-1=14
1 5

2 1
AlZ:(—l)‘l 5‘:—(10—1):—9
2 3
As=| |=2-3=-1
2 1
A21:(—1)‘1 5‘:—(10—1):—9
11
Ap=|| =5-1=4
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1 2

A33:‘2 3

‘=3—4:—1
14 -9 -1

So, adj(A)=|-9 4 1
1 1 -1

LetB=adj(A)=|-9 4 1

So, |B|=14(-4-1)—(-9)(9+1)-1(-9+4)

=-70+90+5=25=0

- Bl exist

9 1
512:(—1)‘_1 _JJ:—(9+1)=—10

Blaz‘:i j‘=—9+4=—5
BZI=(—1)‘1_9 __W:—(9+1)=—1o
B,, = ‘1_? __j =(-14-1)=-15

B, (—1)‘1_1 _f‘ -—(14-9)=-5

14
333—‘ ‘=56—81=—25
9
So, B'=~ adj B
B
L[5 -0 -5
=1l 10 _15 _s
25
5 .5 _25
_Ys  -2/5 15
-l-255 35 -5
Y5 -5 -1
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14 -9 -1
ﬁadeziS% 4 1

1 1 -1
~14/5 9/5 15

c=|9/5 -4/5 -15
Ys -5 15

LetC= A'=

So,
-4/5 -Ys| -4 1 -5 1
C11: = =
15 15

95 -1Y5| (9 1) 10 -2

25 25 25 5

c o5 —4/5 9. 4_5_1
B hys -1/51 25 25 25 5
9/5 15 9 1 10 -2
Coo= () :(_1)(_+_j:__:_
15 15 25 25 25 5

-14/5 15| -14 1 -15 3
C,, = _-15_

/5 5| 25 25 25 5
Cp= () 5 95 __(E_ij__i_—_l
» s -5 25 25) 25 5
95 Y5| 9. 4 5 1

31_‘—4/5 —1/5‘_2_5 25 25 5

c, :(_1)“14/5 5 ‘:_(E_ij:_i_ -1

9/5 -1/5 25 25 25 5
_|-14/5 9/5
33 9/5 _4/5
_56 81 _-25_
25 25 25
Y5 2/5 -5
So,adjC =|-2/5 -3/5 -1/5
-1/5 -1/5 -1

Hence, B* = adj C

= (adj A) = adj(A") .

1

]

-14(-4 1 9/ 9 1 1/-9 4
=4 1) 90 1), 19, ¢
5125 25) 5\25 25) 5\25 25

(i) Then, C*=adj (C)
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_ 1405 _Q(E}rl(—_&"j
~ 5125) 5\25) 5|25

. -5 -2/5 -15
So, C'=——|-2/5 -3/5 -15
(]/5){1/5 -5 -1

Hence, (C’l) =A=> (A’l)_1 =A

X y xX+y
Q9. Evaluate| y x+y x
x+y x y
X y X+Yy
A9 A=ly X+y X
X+Yy X y

Applying C1— C1 + C2 +C3

2(x+y) y X+ Yy
=12(x+Yy) X+y X
2(x+y) X y

Taking 2(k+ y) as common from C;

1 y X+Y
=2(x+y)l X+y X
1 X y

Applying Ri— Ri1—R& R,— Ry,— R3

0 - X y
=2(x+Y)[0 y  x-y
1 y y+k

Expanding along C;
=2(x+y){(=x)(x=y) - v}
=2(x+ y)(—x2 + Xy — y2)

==2(x+y) (¥ =xy+y*)

=—2{x3 — XY+ Xy? + Xy —xy’ + y3}

= -2(xX*+y°)

Vshikshc



1 X y
1 x+y y
1 x x+y

Q10. Evaluate

1 X y
Al10.1  x+y vy
1 X X+Yy

Applylng Ri— Ry —Rzand R,—R,— R3

0 -y 0
=10 y —X
1 X X+Yy

Expanding along C,

={(=¥)(=x)-v.}

=Xy

Using properties of determinants in Exercise 11 to 15, prove that:

a o L+y
. | B y+a|=(B-r)(r—a)(a-B)(a+B+y)
y v oa+p
Solution
a a® f+y
LHS.=|p B y+a
y vt oa+p
C; > C,+C,

a o’ a+f+y
=B B a+p+y
y vt oa+p+y

0!0!2

=(a+p+y)f P’

vy
R, >R,—R and R, >R, - R,

a a’

1
=(a+B+7)|f-a pP-a® 0
0

y—a 7/2_a2

Expanding along C,
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x x* 1+px°
2

Q2. ly y* 1+py’|=(1+pxyz)(x—y)(y—2z)(z—x)

z 7* 1+pZ°

Solution.
X x° 1+ px®
LH.S.=|y vy? 1+ py®
z z% 1+ pz?®
x x* 1 |x x* px3
=ly y* 1+|y y* py’
z z? 1 |z z* pz®
=a+a,————— @
x x2  px®
Nowa,=|y y? py?®
z z* pz®
1 x x?
= pxyzl y y?
1 z z°
C, <>C,
x? x 1
=—pxyz|y®? y 1
z2 z 1
C, <>¢C,
x x* 1
= pxyz|y y? 1= pxyza
z z% 1

Putting value in (1)
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=+ PXYZay

= (1+ pxyz)a————~ (2)
X X

Nowa =y y*
7 7°

R, >R,-R and R, > R,—R

X x? 1

=ly-x y*-x* 0
z-x 7°-x* 0

Expanding along C,

(y=x) (y=x)(y+x)

(z-x) (z-x)(z+x)

“(y-x)(z-n

(y=x)(z=x)(z+x—y—x)

(x=y)(y-2)(z-x)

Putting 4, in (2)

N

1 z+X

LH.S.=(1+ pxyz)(x-y)(y-2z)(z—x)=RH.S

3a -a+b -a+c
Q3. |-b+a 3 -b+c[=3(a+b+c)(ab+bc+ca)
—-c+a —-c+b 3c

Solution.

32 -a+b -a+c
-b+a 3b -b+c
-c+a —-C+b 3c

LH.S.=

C, > C +C,+C,
a+b+c -a+b -a+c
atb+c 3b -b+c
a+b+c -c+b 3¢

1 -a+b -a+c
1 3b -b+c
1 —c+b 3c

(a+b+c)

R, >R,-R and R, > R,—R
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1 —-a+b —-a+c
=(a+b+c)[0 3b+a-b —b+a
0 -a+b+a-b 3c+a-c

Expanding along C;

2b+a a-b

= b
(a+ +C) a-c 2c+a

=(a+b+c)[ 4bc+2ab+2ac+a” +ac+ab—hc |
=(a+b+c)(3ab+3bc+3ac)
=3(a+b+c)(ab+bc+ac)

=R.H.S.

Q14. Using properties of determinants,

1 1+p 1+ p+q
Provethat: |2 3+2p 4+3p+2q|=1
3 6+3p 10+6p+3q

Solution.

1 1+p 1+ p+q
LHS.=|2 3+2p 4+3p+2q
3 6+3p 10+6p+3q

R, > R, -2R,
R, > R;—-3R,
1 1+p 1l+p+q
=0 1 2+ p
0 3 7+3p
R, > R;—-3R,
1 1+p 1+p+q
=0 1 2+p
0 0 1

Expanding along C;

1 2+p
0

=1=R.H.S.

A=

sina cosa cos(a+9)
Qis. [sin g cosB cos(S+5) =0
siny cosy cos(y+9)

Vshiksha



Solution.

sina cosa cos(a+35)
LHS.=[sinf cosf cos(f+6)

siny cosy cos(y+9)
sinasing cosacosd cos(a+9)
sinfsiné cosfcoss  cos(f+6)

:sinécosé_ .
sinysing cosycoss cos(y+46)

Applying €0S( A+ B)=cos AcosB—sin AsinB in c,

C,—>C +C,
COS(CO0SO COS@COSSO COS COSO —Sinasingd

a=———|COS #COSS COS FCOSO COS S COSS —sin Asino

singcoso COSyC0SO COSyCOSO  COSyCOSo—sinysing
C, =G,
sa=0=R.H.S.
Q16. Solve the system of equations

S+ T=4
T-l42=1

E+E+E:4
Xy Z
ﬂ_§+§=1
X vy z
§+g_§:2
Xy Z

This system of equation can be written, in matrix form, as AX= B, Where

2 3 10 %

4
A=|4 -6 5 ,x:%/andB: 1
6 9 -20 }/ 2
z
|A|=2(120-45)—-3(-80—30)+10(36+36)
=150+ 330+ 720
=1200=0
i.e., Al exists.
Now, we find adj A.
A =75 Ap =110 A =72
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o0 w>

Az =150 Az =-100 Axz=0
Az =75 Az =30 Agz = -24
Since,
75 150 75
adjA={110 -100 30
72 0 —24

75 150 75

Thus, A'lziadezﬁ 110 -100 30
A 72 0 -24
X=AlB

%( . 75 150 751 4

- -~ 110 -100 30 ||1

%/ 1200
|72 0 —24]2
% . 300 +150+150
= y —_— | 440-100+ 60
Y| 1200
y 1288+0 —48
L/ Z ]

% b 600 %
Kl
4 %

[3XY

Q17. Choose the correct answer

X+2 X+3 X+2a
If a, b, c are in AP, then the determinant [X+3 X+4 X+2b
X+4 X+5 Xx+2cC

2Xx

X+2 X+3 X+2a
AnswerA [X+3 Xx+4 x+2bl=0
X+4 X+5 X+2cC
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Q18.1f x,y, z are nonzero real numbers, then the inverse of matrix A =
xt 0 0 xt 0 0
(A)[ 0 y?t o l (B) xyz[ 0 yt1 o l
0 0 2zt 0 0 2zt
S 0 0 L 1 0 0
0 0 =z 0 1
x 0 0
A8.A=|0 y O
0 0 z
|A|=x(yz—0)-0(0-0)+0(0-0)
=xyz# 0
i.e., Alexists.
ThGFEfOFE, A = yz Ap=0 Aiz=0
A21 =0 Azz =Xz
Az =0 Ax=0
yz 0 0
4 1 . 1
A =—adjA=—I|0 Xz 0
A Xyz
0 0 Xy
J 0
=0 y 0
y
oo}
'x* 0 0
= y71 O
0 7t
Hence, option (A) is correct.
1 sin® 1
Q19.Let A=|—sind 1 sinB|, where 0 <6< 2x. Then
-1 —sin6 1

(A) Det (A) =0

1 sind 1
A.19.A=| —sind 1 sind
-1 —sind 1

Expanding along C,

(B) Det (A) e (2, )
(C) Det (A) e (2, 4) (D) Det (A) € [2, 4]

=1(1+5in”0)+sin0(—sin0+sin0)+1(sin” 6-+1)

X
0

A23 =0
A33 =Xy
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=2(1+sin’0)
Giventhat: 0<0<2rx
=0<sin6<1
=0<sin’0<1
=1<1+sin*0<2

=2< 2(1+sin29)s4

= det(A)<[2,4]

Therefore, the correct option is (D).
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