Important Questions Class 12 Maths Chapter 4 Determinants

1 Mark Questions

1.Find values of x for which

Ans. (3-x)°=3-8
3-x2=3-8
2=

x= im@
x=+2-2

2. A be a square matrix of order 3 = 3, there |K4| is equal to
Ans. |[KA|=K" |A

N=3
KA =K% |A
3. Evaluate
3 2 3
AXENDM X ord
3 2 3
Ans.
A =0[C, and C; identical |
4 v 2 .. . :
4. Let S find all the possible value of x and y if x and y are natural numbers.
-

Ans. 4 —xy=4-8
Xy =8
ofx=1x=4x=8
y=8y=1y=1



5. Solve

xlx+l x+l

x+1 x+1

Ans. (X>—x+ 1) (x+1)—=(x+1) (x=1)
=) X2+ x+x2—x+1-(x3-1)
=x3+1-x2+ 1

3 2 2

=X —=X“+X

1 -2
6. Find minors and cofactors of all the elements of the det. L 3

Ans.
M, =3, 4, =3
M, =4, A, =4 dif= () MiT |
1_{ 1 :_2= .r'l 1= -
M, =1, Ay, =1
7. Evaluate
102 18 384
1 3 4
17 3
Ans.

102 18 36| [Bx17T 6x3 6x6




[R1 and R3 are identical]

8. Show that
sin 10° cosl0?
sin&0° cos80°|
Ans.
=sin 10 cos 80 +cos10sin &0
=sin(10 +90)
=[.sin dcosB +cosdsin B =sin( 4+ 5)]
=sin 90

2 4
9. Find value of x, if ‘ 1‘:

Ans. (2 — 20) = (2x2 — 24)

-18 = 2x2 — 24
2x2=-24 +18
2x2=6

2x2 =6

x2=3

x= i’\E



10. Find adjAfor  A4=|_ |
(1 4

4
Ans. adJ A= ;

| change sign interchange

11. Without expanding, prove that

1 1 1
Ans. R — R +R,
xtytz  xtytz  xtytz
A=l z X ¥
1 1 1
1 1 1
A=(xtytz )z = ¥
1 1 1
("R and R,
— [:l Rl =)

| area identical

12. If matrix

o2 3
A=1 2 1
x 2 3

is singular, find x.



Ans. For singular |A] =0
1(-6-2) +2(-3-x)+3(2-2x) =0
-8-6-2x+6-6x=0
-8x=+8

x=-1

13. Show that, using properties if det.

Ans.

C, = C,+C,+C;

=fl+x+x’ 1 x

Il x =x
=(l+==)l 1 x
1 x* 1

R, —R R, R,—R,— R

1] xx° =1

=(l+r)0 1xt x-l



0 x(1x)  (l=x)(1+x)
=1+ )0 (1)) 1)
1 x° 1

Taking (1 — x) common from R4 and R,

] X -(1+x)
=(I+x+x’ (10’0 I+x -]
1 x 1

Expending along C'

= (1+x+ )0 -0 [-x+ 1+ 7]
= (L+x+ )1 -0 (—x+1+x" + 2x|

= (1-1+ x+x W 1—0 1+ 2+ x)
=(1-2)

14. If

18 =| [I&8 6

‘52

than x is equal to
Ans. x2 — 36 = 36 — 36
x2 = 36

= i«fg

1 2]
15. A=| {59 | is singular or not
1 1
Ans. |4|=
4 8

=8-8
=0
Hence A is singular



16. Without expanding, prove that

=]
s3]
o
(]
(=
=)
[s4]

=
()
=]
[=n
(=
(]
m

Ans.
a a abe| |1 a a
1
—b b abc =1 b b
anc
c c abc 1 c c
a 1] 11 a a

abc .
c o 1 1 c c
1 a a 1 a a’ |
|| G C
1 b B (=1 b b i
3 LG = G
1 c c 1 c c | -
Hence Prove
17.
2 3 5
A=16 0 4.
1 5 7

Verify that det A =det (.4

Ans.

A|=2(0—20) +3(—42—4) + 5(30—0)




=-28

Hence prove.

18. If then show that
Ans.

Hence Prove

19. A be a non - singular square matrix of order 3 3. Then is equal to
Ans.
N=3

20. If A is an invertible matrix of order 2, then det is equal (A™) to
Ans. Ais invertible AA™ =

det (AA") = det (1)

det A.(detA™") =det ()

detA =

4 Marks Questions

1. Show that, using properties of determinants.
OR
Ans. Multiplying R1 Ry and R3 by a, b, ¢ respectively

Taking a, b, ¢, common from c4, ¢, and c3

Expending along R



OR ({solve it}
{hint: }
Taking common 3 (a+b) from C4

Ans.

R —xR. R,—1R, R.— ZR,

x(v+z)®  x'v Xz
A=— xv vx+z) vz
Xz .
X7 vz Z(x+v)"
2 %' x
xyz ;
A=—0| (x+z) ¥
Xz
z z (x+v)

c,—»C,-C. C,—»C-C,

+2)* = {y+z)’ 2 (y+z)’
A=y (x+z)' +° 0
z? 0 (x+v) =z’

Taking (x +y + z) common from ¢, and Cj

ET-’_Z): i-yz  X¥Z
A={x+y+ z): _:L': xtz-y 0

i 0 xtv-z



R, —R —(R,+R.)

2vz -2z -2y
A=(x+y+ z): _:L': xtz-y 0
7 0 xty-z
1 . 1
v z

2yz 0 0
1| 2 Y
A=(x+y+z)"| ¥y x+z —
z
z
z — 1ty
1

Expending along R4

=(x+v+2Y(2xz
(x+y+2)(2x

3. Find the equation of line joining (3, 1) and (9, 3) using determinants.
Ans. Let (x, y) be any point on the line containing (3, 1) and (9, 3)

x v 1
DM, Tj=1D
9 3 1

x-3y=0

4. If

e
I
2
B,
b
I
[ d



then verify that (AB)' = B-1 A1
Ans.

5 3

AB|=-11=0

(4B =1—11c:rajf|:AB‘]

14 5
RTINS

Ji

114 5
115 1

=-11=0. |[B|=1=0




114 57
T11l5 1|
Hence prove.

5. Using cofactors of elements of third column, evaluate

Ans.

=yz(z-y)+ 2(x—2)+3(y —X)

=y —yiIitzx - xt+xm—xy

=zx —x ytxy —zxtyz —y:z

=x' (2= +x(y’ =2 +12(z- 1)

=(z =[x +x(z+p) +12]

=(z-WIx —z-x+)z]

=(z—Mx{x-3)—z(x—y)]
= (2=~ y)x—2]]

=(z—yNx—yNx—2z)



6. If

2 -3 5
A=|3 2 4
1 1 2
find A1, using A" solve the system of equations
2x-3y+5z=11
3x+2y—-4z=-5
xX+y-2z=-3
Ans.
2 3 5]
Al=13 2 4
11 2]
(4)=-1=0
Alexists
A = (adid)
o1 2
1 i
=—|2 9 23
—1/
1 = 13
o1 2
=2 9
15 a3

[ ]
1
()

b= 10
LA




=-2 9 23| =5
-1 5 133 |
SR
2] (3]
x=1
y=2
z=3
7. Show that, using properties of determinants.
1+a’b® 2ab -2b
2ab la'b? 22 |=(l+a’+b')
2b 2a la'b’

Ans. R, — R +bR,
1+a’+b’ 0 b(l+a’+b" )

LHS=|2ab 1-a*+b? 2a
2b 2a 1-a’ b



Taking common (1 + a2 + b?) from R4

1 0 b
=1+a’+b? [2ab l-a’+b? 2a
2b 2a l-a’-b”
R >R -aR.
1 0 b
=1+a'+b’ |0 1+a’+b a(l+a’+b" |

2b 2a l-a’-b*

Taking (1 + a? + b%) common from R,
1 0 b

=1+a’+b" |0 1

il

b -2a l-a'b’
Expending entry R4

=(1+a’ +5")[I(1-a’ = b + 2a™) —b(-28)]
=(1+a’ +b8")[1+a’ -5 +25"]

=(l+a +b6 )Y (1+a’ +5")
=(14+a +5&)
8.
athx ctdx ptragx a ¢ p
A=lax+b  cx+d putg|=(1-x'|)|b d g
u v w n v W
Ans.

LHS=R —R —R,



a(lx") c(l=x)  pl=x)
A=lax+b cx+d bx+g

i W W

a C p

A=(lx)|ax+b cx+d bx+q

1 \ W
a
A=(1x)pb d
v u
9.
L
& 0 4
1 5 -7
Verify that
@y Ay +apdy +appds; =0
Ans.
a,=2 a, =—3, a, =5
A, =-12, A, =22, A-.=18

LHS =ayd) +a,4;; +a;4;



=2 (-12) + (-3) (22) +5 (18)
= 0 Hence prove.

3 04
10.1f A= {.Cy | , find matrix B such that AB = |
Ans. |[4|=2=0
Therefore A1 exists
AB =1
A1AB = Al
B=A"
S
adi A= |
| . 3_
1
Al =" (adid
A (agid)
1]z 4]
=31 3l
a7
=1 3‘
12 2]
n 27
Hence B=|1 3 ‘
12 2

11. Using matrices solve the following system of equation

-
:+E+E:4
A R
x Vv =z
=2
E+E+;D=2

x v =z



Ans. Let

1, 1,
X v
24+3v+10v=4
44 - 64 + 5w =1
64 + 9v — 20w = 2
2 3 10
.r'i= —6 5 :_L:
6 9 -20
A|=1200=0
75 150
aiJ4=|110 -100
72 0
75
g [:aq};{]:L
A © 12000 _
2
J.'=;i'13
600
1
= 400
1200
240

e P g B

By | o=

=W

30
24

150
-100

[ B

30
24



1 1 1
= —_ V= —_ W=—
2° 3 5
1.1 1.1 1.1
x 2 }_3= z 3
¥=2 =73 z=5
12.Given
M -1 1] (4 4 4]
A={1 2 2land B={7 1 3
12 1 3 5 3 -

find AB and use this result in solving the following system of equation.

x—y+z=4
x—2y—-2z=9
Ix+v+3z=1
OR
Use product
1 272 0 1]
|0 2 3|9 2 -
13 2 4ll6 1 2

To solve the system of equations.



X-y+2z=1
2y -3z=1
3x—-2y+4z=2
Ans. x-y+z=4
x—2y—2z=9
Ix+v+3z=1
Let

AX=C

AB =81

AxX=cC
Y=4a

I
e b b

AB =

c AT AR =847
B=84"

|



OR

X=Oy=5z=3

| S

[ =]

.}:_2: Z:_l
-2 1] 1
¢ 2 3|=(0
6 1 -2 0
27 Ta o
-3‘ = g 2
4 6 1
-1 2 v 1
2 —3 =| wv|= 1
2 4 bl 2
_1 2 -1 1
21.C3q =|1
2 4 2
x 0
y|=|3
z 3



13.If a, b, c is in A.P, and then finds the value of

w2 x+3 x+2a
w3 x+4 x+2b

x4+ x+5  x+lc

Ans. R, — R +R,

2x+H 2x+8 2x+2at+2c
= };—3 };_—]' x_zb
x4 x+5 x+2c

2x+6 2x+8 2x+db

= [x+3 x+4 x+2b| [2b=a+c]
x+4 x+3 x+2c
R, — R -2R,
0 0 0
= [x+3 x+4 xt+2b
x4 x+5 x+2c
=1
57
14. A=| L
11
Find the no. a and b such that A% + aA + bl = 0 Hence find A"
11 8]
Ans. 4 =] |
'_—1 3



a=-4,b=1
A2-4A+1=0

A2 _4A =
AAA" - 4AA" = A
A-4l=-A"1
A'l=41-A

Ans.

I
| =
Lo s
— G2
p—

L

1-

=
2_

3(2-1)-8(—4-5)+1(—4-10)]

1., . 61
=;[3+ 72-14] =—



16. Evaluate

0 sin o —cosct |
A=) sing 0 sin 3
i_cumf -sin 3 0 |
Ans.
0 sin 3| —sin o sin 3 —sin o
A=0[ —sin & —cos&
—sin Cos Cos o
=10
17. Solve by matrix method
XxX—-y+z=4
2x+y-3z=0
X+y+z=2
Ans.
n -1 1]
A=|2 1 3
it 1 1]
-1 1]
Al=|2 1 3
it 1 1
=10=0
4 2 2]
Adl A=|5 0 5 ‘
1 2 3

—sin



4 I 1
=i' S50 5
10
1 2 3|
System of equation can be written is
X=4"B
4 2 2704]
1] . .
=—|-5 0 510
10| .
11 2 3 2]
1 T2
| ¥ |=]| -1 .
lz| |1

=abc+bc+ca+ab

Ans. Taking a, b, c common from R4, R, and R3
+1

= abc

Bl o e e
| |;5-|;_|.le_,
+
[a—

Ll e N S

Z+1




Expending along R4

= abc

1 1 1 1 1 1 1 1
1+—+— + = 1+ 4+ + - 1++_ -+
a b £ a b c a b
1 1 1
— —+1 —
b b b
1 1 14
£ € €
1 1 1
—abel1ei o) 1, !
Loa c b b b
1 1
£ € €
] 0 1
—abel1+1+1 £ 1 ;1
. a b ¢ b
1
| —+1
€

R =R +R +R

=agbc+bc+ac+bc




19. If x, y, z are different and

x ox° 17
A=y v! 1+(=0
z 4 1+
then show that 1 + xyz = 0 ans.
X X 1+x°
A=ly ¥ 1+v°
z z 1+z°
Ans:
x x- 1 x ox° x°
A=y y' l+A=fy v ¥
z 4 1 z o
1 x x° 1 X x°
=1 v ¥ +|1:|.'z|1 v :
1 =z 7 1 =z :
1 = x°
=(1+xmz)l vy ¥
1 =z 7
1 = | _
il R,— R -R

=(1+xz)0 vy=x ¥

0 z=x -



1 X x°

=(14xz)(y-x)(z—x)|0 1 y+x
0 1 z+x

=(1+xgz)(y—x)(z—x)(z—¥)

A = O given)

X, Y, z all are different

x—1v=0, v—z=z0 z—x=z0

Sz =0

20. Find the equation of the line joining A (1, 30 and B (0, 0) using det. Find K if D (K, 0)

is a point such then area of A ABC is 3 square unit
Ans. Let P (x, y) be any point on AB. Then area of A ABP is zero

Do 1
l 1 3 1|=0D
2
x v 1
y=3x
Area A ABD =3 square unit
1 3 1
l D0 1=43
2
K 0 1
k=%112
3
21. Show that the matrix 4= | satisfies the equation A2 —4A +1= 0. Using this
equation, find A1
Ans.
., 2 372 3]
AT= ] | | b |



=l on
|1 ]
. 7 12778 1211 0
_".1‘__1'-"1-'_1: 11 |_ | |
11 14 &1 [0 1]
0 o
“lo o]
=0
A —44+T=0
A —44=-1
Ad4t —d447 =147

AT 4T = [ A4 =T ]

22. Solve by matrix method.

3x—-2y+3z=8

2x+y-z=1

4x -3y +2z=4

Ans. The system of equation be written in the form AX = B, whose

302 3 x g
A={2 1 -1|X=|y[B=]1
14 3 2| |z| |4



Al=-17=0
[-1 5 1]
a1
A7 = eB.Cor 9
a0 01 7
X=4'B
-1 5 -10[8]
=% % 6 9|1
1001 74
SR
2] 13]
x=1 yv=2  z=3

23. The sum of three no. is 6. If we multiply third no. by 3 and add second no. to it, we
get Il. By adding first and third no. we get double of the second no. represent it
algebraically and find the no. using matrix method.

Ans. l=xll=yll=2z

XxX+y+z=6

y+3z=11

X+z=2y

This system can be written as AX = B whose

1 1 1 x 6
A={0 1 3|X=|y|B=|11
1 2 1 z| o



Al=9=10

X=A'B

24,

J‘%l = .u'-l= J‘%: = 3= Ji]_:: :_1
Ji:1:_3= Ji:: :[:I= J‘il: :3

Ay =2, Az =3, A3 =1

703 2
aiJ A=|3 0 -3
-103 1

A4=iﬂﬁd=—3 0 -3

—
[
[

I
Ll



Ans.

R —>R-R. R,>R,-R

a-y a -y B+y—a-pf
LHS=\|-v p-¥ v+oa—o—f
¥ a o+ f3

o — (e +¥) (r—c)
=\B-7 (B-7)B+7) v— 3

o+ 8

1 a+y -1
=(a-y)(B-7I] B+ 1
¥ : o+

R —>R R,

0 o — 0
=(a-7)(B-7)] B+ -1
- -.-: a+‘B

Expending along R4

=(a=7)(B-7)[~(a-B)(a+F+7)]
=(B-r)(r-a)la=-B)(a+f+7)

25. Find values of K if area of triangle is 35 square. Unit and vertices are (2, -6), (5, 4),
(K, 4)
Ans.



2 -6 1
area A=|5 4 1
K 4 1

[2(4-4)+6(5-K)+1(20-4K) |

b | =

A+6 25-5K=35

26. Using cofactors of elements of second row, evaluate

£ 3 8
A=2 0@ 1
1 2 3
Ans.
A=apdy taydy; +ad;

=-2(9-16)+0(15—8) +1(10—3)
=14+0-7

301
27.1f 4=" | Show that A% - 5A + 71 = 0. Hence find A"

Ans.



A —54+71

e 57 3 17 _[1 0
=i - |_.‘| ¥ |+'I| |
|5 2] 7|1 2] Jo 1]
81547 55+0 7 [0
| -5+50 3-10—'_|_'_D 0_'
Prove.
A% —5A + 71 =0 (given)
A2 — 5A = -7I
A2A1-5AA1 = -71IA
AAA1T - 5AA = -7IA!
A-5]=-7A"" [i{lzfj
7A1=51-A
CJroo] 3o
o 1_| -1 2_'
SR
o)
ﬂ-rl_—_j '1_|
11 3

28. The cost of 4kg onion, 3kg wheat and 2kg rice is Rs. 60. The cost of 2kg onion, 4kg
wheat and 6kg rice is Rs. 90. The cost of 6kg onion 2kg wheat and 3kg rice is Rs. 70.
Find the cost of each item per kg by matrix method.

Ans. cost of 1kg onion = x

cost of 1kg wheat =y

cost of 1kg rise =z

4x + 3y + 22 = 60

2x + 4y + 62 =90



6x+2y+3z=70

X=A'B

1=

4 3 1 60 x
2 4 6|B=90X=|y
6 2 3 70 z
4 3 2
Al=[2 4 6(=50=0
6 2 3
0 -5 10
aiJ A=[30 0 -20
-20 10 10
0 -5 10
i[a:;f;ijzi 30 0 -20
A &0
-20 10 10
x 5
vi=|8
z 8
x=35, y=8 z=8





