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Matrices and Determinants Important 2 Marks Questions With Answers (Book Back and Creative)

11th Standard

Maths

2 Marks

Suppose that a matrix has 12 elements. What are the possible orders it can have? What if it has 7 elements?

Answer : The number of elements is the product of number of rows and number of columns.
Therefore, we will find all ordered pairs of natural numbers whose product is 12.
Thus, all the possible orders of the matrix are 1 X 12, 12 X 1,2 X6,6 X2,3 X 4and 4 X 3.

Since 7 is prime, the only possible orders of the matrix are 1 X 7 and 7 X 1.

Find the sum A + B + C if A, B, C are given by

) 2 —
A sin“d 1 B— cos” 0 0 and C — 0 1
cot?0 0 —cosec?f 1 -1 0

Answer : By the definition of sum of matrices, we have
.2 2 _
A+B—|—C:[SII219+COS20+0 1+0 1}:{1 0]
cot”0 —cosec°0—1 0+1-+0 -2 1

Determine 3B + 4C - D if B, C, and D are given by

2 3 0 -1 -2 3 0 4 -1
B-= ,C= , D=

1 -1 5 -1 0 2 5 6 —5

6 9 0 —4 -8 12 0 -4 1 2 -3 13
Answer : 3B+ 4C-D = + + = .
{3 -3 15] {—4 0 8} [—5 —6 5} [—6 -9 28]

o secd tanb tanf sec
Simplify : sec -tanf

tanf sec secld tanb

Answer : If we denote the given expression by A, then using the scalar multiplication rule, we get

Ao { sec’6 sec@tan@] ) [ tan’0 tanOsecO] _ [1 O]
0 1

secltant sec?0 secOtant tan0

Construct an m X n matrix A = [a;], where a j; is given by

(i—2j)*

5—withm =2,n =3

aij =

Answer : : (i-24)° .
* Given a;; = —5—withm =2,n =3

We need to construct a 2 X 3 matrix.

a a a
A= ! 11 12 13]
az1 Q22 Q23

ay = (1-2(1))* _ (-1 _ 1
2 — T2 T2
aly = (1—22(2))2 _ (—;5)2 _ %
als = (1-2(3))* _ (—5)? _ 25
2 2 2
. 2

Ay, = (2 22(1)) _ % —0
C(2-2(2)) (-2 4
axn = 3 — T3 —3
g = 22200 (9 _ 16
23 2 2 2

.A_(all ai2 a13>_(1/2 9/2 25/2)_1(1 9 25>
‘ as1 G @3 0 4/2 16/2 2\0 4 16
Construct an m X n matrix A = [a;], where a j; is given by

3i—4j] .
a,ij=| 4J‘wzthm=3,n=4

Answer : Let B be a 3 X 4 matrix with entries as

ai; Qa2 Q13 aig
B=1 a1 ag a3 ay
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_[3i—4j]
ij — 4
13-4 |1 1
T
3-8 -5 5
e \ : | | I_ i
3—-12 -9 9
e \ - | |4 I_ E
_[3-16] _ |-13] 13
ai4 I~ 1 T
_13(2)-(4)1]  [6-4] 2
az1 = = =17
13(2)—4(2)] 68| 2
(05)) 1
a 13(2)—4(3)| 6-12| ¢
23 — 4 - T4 1
aon — 32)—4(4)| _ [6-16] 10
24 — 1 — T4 ~ 1
Qar — 3B)—4M _ 94 5
31 4 — "1 — 1
Gy — 33)—4(2)| _ [9-8 1
32 — 4 — "1 T 1
Gan — 33)—4B) _ [9-12[ 3
3 — 4 — "4 1
_ 133)—4(4) _ |o—16] _ 7
ag4 = =7

4 - 4

1/4 5/4 9/413/4 1 59 13

B=[2/4 2/4 6/410/4| =112 2 6 10
5/4 1/4 3/4 7/4 5 1 3 7

1 a
IfA= 0o 1l then compute A*.

Answer : A = |:1 a]

0 1
A2 — Ax A— 1 a 1 a
0 1/]/0 1
__[14—0 a—ka]__[l 2a]
0+0 0+1 0 1
A3::A2X14::{1 2a][1 a}
0 1/][0 1
_ll—l—O a+2a]_{1 3a]
~lo+0 0+1] [0 1
A4—A3><A—[1 3a] {1 a]_[1+0 a+3a]
N o 1]]0o 1] |o+0 o041

_ [l 4a]

o 1

:“A4::[1 4“]
0 1

Express the following matrices as the sum of a symmetric matrix and a skew-symmetric matrix:
3 3 -1
-2 -2 1
-4 -5 2



3 3 -1

Answer: A= | -2 -2 1
—4 -5 2
3 -2 -4
SAT=13 -2 -5
-1 1 2
3 3 -1 3 -2 —4
A+AT=|-2 -2 1|+|3 -2 -5
—4 -5 2 -1 1 2
6 1 -5
=11 -4 -4
-5 —4 4
3 3 -1 3 -2 -4
A-AT=]-2 2 1(|(-]3 -2 -5
—4 -5 -1 1 2
0 5 3
=1-5 0 6
-3 —6 0
1)=A=1(A+AT)+5(A- A7)
6 1 -5 0 5 3
A=451 -4 —4|+5|-5 0 6
-5 —4 4 -3 —6 0
9) 4 ‘
Evaluate :
-1 2
4
Answer : ‘ 1 2‘=(2 X2)-(-1X4)=4+4=8.
10) cosf  sind
Evaluate :
—sinf cosf
cost  sind . .
Answer : _ = (cosBcosb) - (-sinfsinf) = cos? O + sin?6 = 1.
—sinf cosb
11) 0 sino  coso
Find |A] if A= | sina 0 sinf
cosaa —sinf 0
0 sina  cosa
Answer : | sina 0 sinf | = OMy; - sinax My, + cosa M3
cosa  —sinf 0
= 0 - sina (0 - cosa sinf3 ) + cosa (-sina sinf - 0) = 0.
12) (ax 4+ afa:)2 (aa: _ af:c)2 1
If a, b, c and x are positive real numbers, then show that (b"” + b_$)2 (bx — b_m)2 1| is zero.
(C:v + c—ac)2 (C:n _ C—m)2 1
4 (a®*—a®)? 1
Answer : Applying C;— C1-C,, we get |4 (b* — b*:':)2 1| =0, Since C; and Cj3 are proportional.
4 (c*—c®)? 1
13) 2014 2017 0
Evaluate | 2020 2023 1
2023 2026 O
2014 2017 O 2014 2017 -—-2014 O 2014 3 O 2014 1 O
Answer : 12020 2023 1|=]2020 2023 —2020 1[=(2020 3 1{=3(2020 1 1
2023 2026 O 2023 2026 — 2023 0 2023 3 O 2023 1 O
= - 3(2014 - 2023) = - 3 (- 9) = 27.
14)

Without expanding, evaluate the following determinants:
r+y y+z z+=x
z T Y
1 1 1



Tty y+z z+x
Answer : z T Y
1 1 1
Applying Ry — Ry + Ry we get
r+y+z zt+y+tz zt+y+z

= z T Y
1 1 1
Take X+y+z from R;, We get
1 1 1
=(@ty+t2)z = y|=(@+y+2(0)=0
1 1 1

Since R; and Rj3 are proportional.

15) If the area of the triangle with vertices (- 3, 0), (3, 0) and (0, k) is 9 square units, find the values of k.

oy 1
Answer : Area of the triangle = absolute value of % o Y2 1

z3 y3 1
-3 0 1

9=13/ 3 0 1]=|5(-k)(-3-3)
0 k 1
= 9 = 3|k| and hence, k = £3.

16) If k, 2), (2, 4) and (3, 2) are vertices of the triangle of area 4 square units then determine the value of k.

Answer : Given vertices are (k. 2). (2, 4) and (3, 2)
And also Given Area of a triangle = 4 sq,units

z; vy 1
We know that, area of AAABC =absolute value of % T2 Y, 1

z3 ys 1

2 1
= 4 = absolute of 4 1
2 1

1

k
2
3
oty

= 4 = absolute value of 5[k(4 - 2)-2(2 - 3) + 1(4 - 12)]
[Expanded along R;]

= 4 = absolute value of %[Qk +2 - 8]
= 4 =absolute value of %[21{ - 6]

= 4=%2(2k-6)

Case (i) when 4 =%(2k - 6)

= 8=2k-6

=14 =2k

= k=7

Case(i) When 4 = -1 (2k - 6)

= 8=-2k+6

= 8-6=-2k

= 2=-2k

= k=-1

.". The values of k are -1 or 7.

17) 7 3
Determine the values of a so that the following matrices are singular: A = |: ]

-2 a

Answer : Given A is singular
S lAl=0

7 3
-2 a
7a+6=0

=0

18) b+c bec b*c2
Show that |c+a ca c%*a?|=0
a+b ab a’b?



b+c be b2

Answer: LHS = |c+a ca c%a?

a+b ab a2b?
Multiply Ry, Ro, R3 by a, b, c respectively, we get
ab+ac abc ab’c?
=L lbc+ab abc c2a’b
abe
ac+bc abc a%b3c

Take abc from C, and Cj

ab+ac 1 bc
bc+ab 1 ca
ac+bc 1 ab
Applying C1 — C1 + Cs

ab+ac+bc 1 be
ab+bc+cb 1 ca

ab+bc+ca 1 ab
1 1 be

1 1 ca
1 1 ab

(abc)(abe)
abc

= (abc)

= (abc)(ab + be + ca)

= abc(ab + be + ca)(0)
= 0 [ince C; and C, are proportional]

= RHS

Hence Proved.

19) Identify the singular and non-singular matrices:

1 2 3

4 5 6

7 8 9
1 2 3
Answer: A= |4 5 6
7 8 9

© O I 1

co Ot N

1
|A| =4
7

= 1 (45- 48) - 2 (36- 42) + 3 (32 - 35)
=3-2(-6) + 3 (-3)
=3+12-9=-12+12=0

.. A is a zero covariance matrix.

20) Identify the singular and non-singular matrices:

2 =3 5
6 O 4
1 5 =7
2 -3 5
Answer: A= | 6 0 4
1 5 =7
2 -3 5
|Al=16 0 4
1 5 =7

= 2(0-20) + 3 (-42 - 4) + 5 (30 - 0)
=-40 + 3x-46 + 150

=-40 - 138 + 150

=-178 + 150 = -28 # 0

.*. A is a nonzero covariance matrix.

21) 4 5
2
IfAT=| -1 0| andB= [7
2 3

-1 1

. _2],verify (A-B)T=AT-BT



Answer : Verify (A - B)T=AT- BT

4 -1 2 2 -1 1 2 0 1
A-B= — =
[5 0 3} [7 5 —2] !—2 —5 5]

2 =2
A-BT=10 —-5][--@4
1 5
4 5 2 7 2 =2
AT-B"=| -1 0| —-|—-1 5 |=1]0 —5]| -5
2 3 1 -2 1 5

From (4) and (5), (A - B)T= AT - BT

22)

FindX,y,Zandwsuchthat[x_y 2z—|—w]:!5 3]

20 —y 2z 4w 12 15

Answer : Given [

x—y 2z—|—fw]_[5 3]

2r —y 2z 4w 12 15

Equating the corresponding entries on both sides, we get
x-y 3 (1)
I Z),/-.{ | (—)
Wy

4L — 12 ey |

X ! =1 |
Substituting x=7 in (1) we get,
7-y =5 =>y=2
2z+w=3
2x +w=15....(3)

2(7) +w=15 =4+w=15...(4)
= w=1

Substituting w=1 in (3) we get,
22+ 1=3 —=2z=2—=z=1

23) 2

C.x=7,y=2, z=1 and w=1
Sol v
olve|

“o[5) =[]
Y 2y 9
2 _
Answer : Given |:x ] —3|::C:| = |: 2:|
y2 2y 9
[a:2 3T ] [—2]
= —
y2 —6y 9
=x2-3x =-2 and y?-6y=9
=x2-3x+2 =0
=(x-1)(x-2) =0
=>x=1,2

Also, y?-6y-9 =0
y_Gj:\/_36+36_ 64642 3(3+3V2)
h 2 -2 2

y=3 + 34/2
x =1, 2 and y= 3:|:3\/§

24) In a certain city there are 30 colleges. Each college has 15 peons, 6 clerks, 1 typist and 1 section of Express the given information as

a column matrix. Using sclar multiplication find the total number of each kind in all the colleges.

Answer : Let A be the required column matrix

Peons 15
Clerks 6

Typist 1

Then A =

Section of ficer 1

Since there are 30 collegs,

15 450
180
30
30

6
30A =30 =
1

25) cosec’d  —cot’6 1
Using properties of determinant, show that A = cot20 —6086029 -1/=0
42 40 2



Answer : Applying C; — C; - C, we get

cosec’d  —cot®6 1 1 cot?6 1
A =1 cot’?0 —cosec’d —1|=|—1 cosec’d -1
42 40 2 2 40 2
=0 [.C, =0y
26) 1 a a2
Provethat |1 b b2 | =(a—b)(b—c)(c—a)
1 ¢ ¢
a? 0 a—b a>—-0°
mnswer: [1 b B[ =0 boc B | Tl
1 ¢ ¢ 1 c c Bz = Ba = By
0 1 a+bd
=(a—b)(b—¢c)|0 1 b+ c|Take(a-b)and (b-c)from R; and R, respectively.
1 ¢ c
=(@-b)(b-¢)[(1)(b+c)-(1)(a+b)]=(a-Db)(b-c)(c-a)
27) 11 1
Provethat |1 1+ 1 |=zy
1 1 1+y
1 1 1 1 1 1
Answer: |1 14z 1 =10 2 0 22:22:21
1 1 1+y| 0o 0o y| @2 7%
= xy [+ upper diagonal matrix]
28) Identify the singular and non-singular matrix
1 4 9 1 2 3
@14 9 16( G [ 4 5 6
9 16 25 -2 -4 -6
Answer : If the determinant value of a square matrix is zero it is called a singular matrix. Otherwise it is non-singular.
1 4 9 4 4
Rowid 9 16 :1‘196 ig‘_4‘9 ;g‘ 9‘9 196‘
9 16 25
=1 (225 -256) - 4 (100 - 144) + 9 (64 - 81)
=1(-31)-4 (-44) + 9 (-17)
=-31+176-153=-184+176=-8#0
1 4 9
4 9 16 | is a non-singular matrix.
9 16 25
1 2 3 1 2 3
|4 5 6 |=(-2)]4 5 6|=(-2)(0)=0[.R; = R3]
-2 -4 -6 1 2 3
1 2 3
= | 4 5 6 | is a singular matrix.
-2 —4 —6
29) r—1 2 y—5 -z 2 —y
If z 0 2 = 2 0 2 | then find the values of X, y, z and a.
1 -1 1+4a 1 -1 1
Answer : From the equality of matrices.
r—1=1—-x;y—5=—y;2=2;1+a=1
Hencez = 1;y = %;222, a=20
30) 2 3 1 1 2 -1 _ . ,
IfA= |:6 1 & :| and B = |:0 4 3 :| then find the matrix such that A + B - X = 0. What is the order of the matrix X



Answer : A and B are matrices of the same order 2 X 3.
If A+ B - X is to be defined, the order of X also must be 2 X 3
A+B-X=0=X=A+B
Lxo[2 3 1), o2 1
6 —1 5 0O -1 3
3 5 0 ]
6 —2 -8





