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Believe in fémm'll"dée ..
C

Matrix and Determinants

1/2Marks

. Under what conditions is the matrix equation 4> — B* = (A _B)(A +B)is true.

2. Write the order of matrix B if A is any matrix of order mxn such that AB and BA both are defined.

3. Give an example of two non-zero matrices A and B such that 4B =(0but B4 # 0.
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|fA:{a 'B}andAZ:[,findvaIueofa2+ﬂy.
Yy —a

0 a 3

. If the following matrix is skew symmetric, find the valueofa, b,c: 4=(2 b -1

c 1 0

Give an example of a matrix which is both symmetric and skew symmetric.

23
L 0} =P+, where Pis symmetric and Q is skew symmetric matrix, find the matrix P and Q.

If Ais a square matrix then write the value of 4(adj4).
If Ais a square matrix of ordep3@and | 4| =5, find the value |-34].
. For what value of k, the LQrix ‘{e A aQLiLSerse.
Believe in Browle lge S
A, B, C are three non-zero matrices of same order, then find the condition on A such that
AB=AC= B=C.
Let A be a non-singular matrix of order 3x3, such that |ade| =100, find |A|

Using determinants find the value of k for which the following system of equation has unique
solution 2x—-5y =26, 3x+ky=35.

Find the value of a,, + a,,in the matrix AZ[%}“Where A:{|2l—;| 3 zj:z>]
R —i+2j+3 ifi<j

If B be 4x5 type matrix then, what is the number of elements in third column.

2
Find the value of P, such that the matrix { 4 P} is singular.

Find the value of x such that points (0,2), (1,x)and (3,1) are collinear.
Area of a triangle with vertices (k,0), (1,1), (0,3) is 5 units. Find values of k.
If 4=2Bwhere A and B are square matrices of order 3x3 and |B| =5what is |A|

What is the condition that a system of equation 4X = B has no solution.
. If Ais a non-singular matrix of order 3 and |A| =-3, find |ade|-

. Given a square matrix A of order 3x3 such that |4 =12, find the value of ‘A(ade)‘.
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6.

Believe in k'nmvl'edge c

2 —17 . e
IfA:{3 4},f|nd ‘(Al)l.

If a matrix A has 11 elements, what is its possible order?
What is the number of all possible matrices of order 2x3 with each entry 0, 1 or 2.

, Where | is identity matrix of order 3?
If A'is a square matrix of order 3 such that |ade| =64, find ‘AT‘-
a 2 3 .
If 4= and |A| =125, then find a .
2 a
16 3| [2x 3
Find possible values of x if _ [~
20 |5 x
Construct a 3x3 matrix whose elements a;are given by in each of the following:
. [ +3] . i—Jj,ifiz2] 1
(i) a, = 43 (ii) a; =9. ] f ] (iii) a; :_|_3i+j|
/ 2 Toli+ i< 72

5

If each element of 1%t row and 3™ row of a determinant of third order with value a is multiplied

2 3 2 2
Find x and y if 2x+3y:{4 O}and 3x+2y=[ i }

by 2 and 5 respectively, thenffind the value of the determinant.

~in'='enious
Given 4 [ ! 12:|Sugt}l?bﬁtJrflkﬁmﬁggfi.nd. ay,.C, +a,,.0,

4/6 Marks

f 4= 3 2 and [ = ! O,findkif A* =kA-21.
4 =2 0 1

cosa sina 5 cos2a sin2a
If A= ) , then show that 4° = ) .
—siha cosa —sin2a  cos2a
1 0 0|4
. Evaluate: [1 1 1] 0 1 0|4
0 0 1|4
Let P= cosa  sina , then show that PP =], where | is a unit matrix of order 2.
—sina  cosa
. Express the matrix | -2 -5 4 |as the sum of symmetric and skew-symmetric matrix.

-3 3 -1

2
Show that matrix 4 = [1 ﬂsatisfies the equation 4> —4A4+ 1 =0 and hence find 47".
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7. Find the equation of the line joining the points (1,2)and (3,6)using determinants.

cos@ sind
—sinf@ cos@

g | cos nd  sinnf
| —sinn® cosnd |

8. Let 4 ={ }, using principle of mathematical induction prove that:

9. If f(x)=x*—5x+7,find f(4)if A:El ;}

1 0 2
10. Find x if [x -5 _1] 0 2 1
2 0 3

S N
I
[e)

. . e . . 2 1 -3 2 1 2
11. Find matrix P satisfying the matrix equation. P = .
3 2 5 3 2 -1

12.1f P(x,,),),0(x,,7,),R(x;,y,)are the vertices of an equilateral triangle whose each

2

o on 2
side is equal to ‘a’, then prove that: |x, y, 2 =3a*.

Xy oy 2

5
13.I1f 4= E Nt find the values of %emd b such that 4> + 4a+bI = O. Hence find 47"

Usini propertie; of determirﬁ\%ﬁiltsftﬁ?hvfriﬁ1ws)

I b+ PBelieve in Enmvfedbe .

14.1p 1 c+al=0
c 1 a+b
1 a d
15. 11 » »° =(a—b)(b—c)(c—a)(a+b+c)-
1l ¢ ¢
1+a 1 1
1 1 1
16. | 1 1+b 1 |=abc|l+—+—+—|.
a b ¢
1 1 l+c¢
X—y—-z 2x 2x
17.| 2y y—z—x 2y :(x+y+z)3.
2z 2z Z—X-Yy
a b c

18. la—b b-c c—al=a’+b>+c*—3abc.

b+c c+a a+b
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2 2

(y+z)2 x x
19. | y? (erx)2 ¥ :2xyz(x+y+z)3.

2 2

z z (x+y)2

20. | a x+b ¢ :xz(x+a+b+c)-

21. |a’h 0 b =2a’bC.
a‘c bc¢ 0

a+b+2c a b
22. c b+c+2a b =2(a+b+c)3-
c a cta+2b
a+b+c —c -b
23. —c a+b+c —a :2(a+b)(b+c)(c+a)-
-b a+b+c
a+bx c+dx p+gx a p
24. lax+b cx+d px+q b 4|
uoo m iousinfinity
b+c a a Believe in knmvfedge...
25. | b c+a b |=4abc.
c c a+b
a a+b a+b+c

26. 2a 3a+2b 4a+3b+2c|=d’.
3a 6a+3b 10a+6b+3c

b+c c+a a+b a b c
27. |g+r r+p p+q|=2p q r|

y+z z+x x+y X y z
¥+l xy zx
28. | xy '+l yz [=l+xP+y +20
zx yz  zZ+1
1+a*-b 2ab -2b
2. 2ab  1-a*+b 21 |=(1+d+b).
2b —2a 1-a’ b’

[ Bt e e e
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2

x x* 1+px°
30. |y y2 1+py3:(l+pxyz)(x—y)(y—z)(z—x)-

z 22 1+p7

[

I+p I+p+gq
31.

[\S]

3+2p 4+3p+2q|=1.
6+3p 10+6p+3¢g

W

3a —-a+b -—-a+c
32. |-b+a 3b -b+c :3(a+b+c)(ab+bc+ca)-
—c+a —-c+b 3¢

sinA4 sinA.cosA cos® 4

33. |sin’ B sinB.cosB cos’ B|=—sin(4—B)sin(B—-C)sin(C—4).
sinC sinC.cosC cos’C

sina cosa cos(a+9)

34. sinfB cosB cos(B+6) =

siny cosy cos(y+5)

x+4 X

35| x  x+4 x :16(3x+4).

X X x+4 g..
e b ¢ emQusmflany
36. |’ +ac  —ac  C+g eviﬂ%&wdg@

a*+ab b*+ab —ab

(b+c)2 a*® bc

37. (c+a)2 b* ca :(a—b)(b—c)(c—a)(a+b+c)(a2+b2+cz).
(a+b)2 ¢ ab

y+z x y
38. |z+x =z x=(x+y+z)(x—z)2.

xX+y y z
39. Using elementary transformation find the inverse of each of the following matrices
6 3 2 -1 3
(i) - (i)|1 3 -1
-2 1
32 1

x+1 x+2 x+a
40.1fa, b, carein A.P. prove that: [x+2 x+3 x+5b|=0.
x+3 x+4 x+c
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2y+4 S5y+7 8y+a
41.1fa, b, carein A.P. evaluate: 3y+5 6y+8 9y+b]|.
4y+6 T7y+9 10y+c
loga p 1
42.1f a, b, c are respectively p” g"and r”term of G.P. prove that logh ¢ 1/=0.
loge r 1

x x* 1+x

43.1fx,y, zare differentand 4=|y )’ 1+)°|=0, thenshow that (1+xyz)=0.

z z2 1+z2°

50 4 13 3
44.Given 4=|2 3 2jand B'=|1 4 3|find (4B)".
121 13 4

I -1 2(|-2 0 1
45.Useproduct |0 2 -3|| 9 2 -3 |tosolvethe system of equation
3 2 416 1 2
x—y+2z=1, 2y-3z=1, 3x-2y+4z=2
1 1 1 P
46.1f 4=11 2 =3|, find ATand use it to solve the system of equations
2 -1 3] 1IN -en|OUS|nf|n| Ty
X+ y+22=0, x+2y—Belieye iy kpyledge 4 14 — ).
47. For what value of 6, the system of equations:
(sin30)x—y+z=0, (cos20)x+4y+3z=0, 2x+7y+7z = 0has non-trivial solution.

1
— a° bc
a
48. Without expanding prove the determinant prove that: % b* cal=0
1
— ¢ ab
c

49. Using matrix method solve the system of linear equation:
2 3 10 4 6 5 6 9 20

e L T
X y z X y z X y z
x b c
50.1fla y ¢|=0,thenfindthevalueof —~ 4+ ¥ %

— b z-—
4 b s xX—-a y z—c

s i o i
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51. Prove that the product of matrices [ cos' 0 cosOsin 9} and

cos@sind  sin’6

matrix, when @ and ¢ differ by an odd multiple of %

a—x a b

-
in@eniousinfini’ry

Believe in knowledge . .

[ cos’ ¢ cos¢sm¢} <l

cosgsing  sin” ¢

52.1f g+b+c=0and | ¢ b-x a |=0,then prove thateither x=0or

x:i\/%(a2+b2+cz).

b O S
53. IfA:{g Jprovethat 4 =9 a—1 |.neN
0 1
54. For any square matrix verify A(adjd)= |A|1.
cos’x  cosx.sinx —sinx

55.1f f(x)=|cosx.sinx  sin’x  cosx |thenfind f(x)

sin x —COoSX 0

N ERN NN
56. Prove that: \/—5+\/_ 1) ——5\/_( \/—)

[Ans.:1]

yeles MQénlousmflmTy

Believe in know, [ec{ge

57.If a*> +b* +¢* =1, then prove that

a’ +(b2 +c2)c059 ab(1-cos6) ac(1-cos0)
ba(1—-cos0) b? +(c2 +a2)cos6’ be(1-cos )
ca(l-cos6) ch(1-cos6) ¢’ +(a2 +b2)cosz9

1 be bc(b+c)
58. Prove that: |l ca ca(c+a)=0

1 ab ab(a+b)

a b—c c+b
59. Prove that: [a+¢ b c—a =(a2+b2+c2)(a+b+c)

a-b a+b c

60. Provethat: [l » b>—cal=0

=cos’ @
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a’ +b*

c c

c

2 2
61. Prove that: a b+e a |=4abc

a

5 5 ct+a’

b

a o a'-1
62. Provethat: If g#zb=cand |p b* b*—1/=0, then prove that: abc(ab+bc+ca):a+b+c

4
A |

x+a’ ab ac
63.1f | ab  x+b*> be |=0,and x =0 then prove that: x = —(a2 +b? +c2)
ac bc  x+c’
8C3 9C5 10C7
64. Prove that: |°C, °C, '"C,|=0
9c4 IOCr6 IICS
1 2(x-1) 3(x=1)(x-2)

65.1f f(x)=|(x—1) (x-1)(x-2) (x-1)(x—2)(x-3)|, thenfind f(41) [Ans.:0]

x (x-1)®° (x=1)(x-2)x

IN‘=eniousinfinity

66. If 4"is a factor of the deelfminanug@ige "**C, "*°C,|, the maximum value of nis [A4ns.:n =3]
"c, e, T,
\/;+\/; Wz Az
67. Prove that: \/;+\/Z z  2z|= z(\/iy—z\/;)
yeaz yz oz

xX+4 x X
68.1f | x x+A4  x |then f(3x)—f(x)= [Ans.:6xlq
X x  x+4

69. If [ ]denotes the greatest integer less than or equal to the real number under consideration

[x]+1 ] (4]

and —1<x<0; 0<y<l; 1<z<2,thenthevalue of determinant | [x] [y]+1 [Z]
[x]  [v] [z]+1
[Ans.:[z]]

. . . i—j
70. Write the element g,,0f a 3x3matrix 4 :(aij.)whose elements a;are given by a = | ]|

2

(cbse2015)

s i o i
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a -1 0
7L.0f f(x)=|ax a -ljusing properties of determinants find the value of f(2x)- f(x)

ax 2 ax a

(cbse2015)

72. Three schools A, B and C organized a mela for collecting funds for helping the rehabilitation of
flood victims. They sold hand made fans, mats and plates from recycled material at cost of 325,
3100 and 50 each. The number of articles sold are given below:

School A B C
Article

Hand-fans 40 25 35
Mats 50 40 50
Plates 20 30 40

Find the funds collected by each school separately by selling the above articles. Also find the
total funds collected for the purpose. Write one value generated by above situation.

(cbse2015)
.‘
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ANSWERS
1Mark
00 0 0
1. AB=BA 2. nxm 3. A= B=
ol |
4.1 5. a=-2,b=0,c=-3 6. Null Matrix
7. P:{2 2} Q:[O 1} 8. |A|1 9.-135 10.
2 0 -1 0
=10
3
11. |4|#0 12. |4]=+10 13. ’”ﬁ—% 14. 11
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15.4 16.-8 17. x:é 18. —ZorE
3 2 2
19. 40 20. |4|=0,(adj4).B +0 21.9 22.1728
23.11 24. 1x11, 11x1 25.729 26.27
27. +8 28. +3 29. +4
» 15 Lo
5 : 11 03 5 i 3
30.() |2 4 — i)|1 0 5 i) |2 2 =2
(i) > > (ii) SN (iii) > >
3 2 6 4 7 3
L2 L 2
2 12 2 13
3. x=| °  O|y=|? 32. 100 33.-10
11 14
-— 3 = 22
5 5 .
X Q. 4/6Marks
e mﬂ@nlousmﬂ@[rzy—s} .
PBelieve in Enmv(edge... -1 2
2x—-y=0
9. |9 0 10. +44/3 i, | 2B
00 37 22
S 8
7 7
1 -2
13. a=—4,b=1,4" = 39. (i) Does not exists(ii) 4 1 3
-1 3 7 7
1 1 -1
3 -4 -5
45. x=0,y=5,z=3 46. A‘I:—% -9 1 4 |x=lLy=3z=-2
-5 3 1
47. 6’=n7zor0=n7z+(—1)"%,ne[ 49. x=2,y=3,z=5
By Arun Kumar Shukla
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