Determinants

(2025)

Q.1 If MO and N are square matrices of order 3 such that det(M) = m and MN =
ml, then det(N) is equal to :

(1 Mark) (CBSE 2025 - 65/4/1)
A —m?
B.-1
C. m?
D.1

Q.2 If A and B are two square matrices each of order 3 with |A| = 3 and |B| =5,
then |2AB]| is:

(1 Mark) (CBSE 2025 - 65/7/1)
A.30
B. 120
C.225
D. 15
Q3

If

2x b B 6 —5H
12 x| |4 3
, then the value of X is :

(1 Mark) (CBSE 2025 - 65/5/1)



C.7
D.3

Q.4 If A = [aj] is a 3 X 3 diagonal matrix such thatai1 = 1,a22=5and az3 = -2
then |A| is:

(1 Mark) (CBSE 2025 - 65/5/1)
A0
B.-10
C. 10
D.1

Q.5
If

44+ x—1
—2 3

IS a singular matrix, then the value of
£

K
(1 Mark) (CBSE 2025 - 65/5/1)
A1l
B.0
C.-2
D. -4

Q.6 Let A and B be two square matrices of order 3 such that det(A) =
3 and det(B) = —4. Find the value of det(—6AB).

(2 Mark) (CBSE 2025 - 65/4/1)



Q.7

If
1 2 0
A=1|-2 -1 -2
0 -1 1
, then find
A—]
. Hence, solve the system of linear equations :
x— 2y =10
20 —y—2=28
—2y+z2=7

(5 Mark) (CBSE 2025 - 65/2/1)

Q.8 A furniture workshop produces three types of furniture - chairs, tables and
beds each day. On a particular day the total number of furniture pieces
produced is 45. It was also found that production of beds exceeds that of chairs
by 8, while the total production of beds and chairs together is twice the
production of tables. Determine the units produced of each type of furniture,
using matrix method.

(5 Mark) (CBSE 2025 - 65/5/1)

Q.9 A school wants to allocate students into three clubs: Sports, Music and
Drama, under following conditions :

(5 Mark) (CBSE 2025 - 65/1/1)

- The number of students in Sports club should be equal to the sum of the
number of students in Music and Drama club.

- The number of students in Music club should be 20 more than half the number
of students in Sports club.

- The total number of students to be allocated in all three clubs are 180.
Find the number of students allocated to different clubs, using matrix method.



Answer

Q1C Q2B Q3A Q4B Q5C

Q6
| - 6AB| = (—6)°|A4||B|
= —216 x 3 x (—4) = 2592

Q7
A =1+# 0= A exists.
-3 -2 —4
adjA=12 1 2
2 1 3
-3 -2 —4
A_lzllmadj}l: 2 1 2
2 1 3

The given system of equations is equivalent to the matrix equation

10 X
ATX = B, whereB= [ 8 |, X = |y
7 Z
= X=(A")"'B
= X=(A4Y'B
-3 2 2] [10 0
=X=1|-2 1 1|8 =1|-5
—4 2 3| |7 -3

Q.8 Let the numbers of chairs, tables and beds produced be x, y and z

respectively.



Sorxty+z2=45 —x+0.y+2=8 z—-2y+z2=0

1 1 1 x 45
LetA=1|-1 0 1|,X=|y|,B=1{8
1 -2 1 z 0
Al =1(0+2)-1(-1-1)+1(2-0)=6+#0
- A1 exists
AX=B=X=A'B
2 -3 1
adj(4) =12 0 -2
2 3 1
2 -3 1
Aat=lly 0 oo
0 2 3 1
x 1 2 -3 1 45 11
vl=3 2 0 -2 8| =115
z 2 3 1 0 19
So

x=11,y = 15,2 = 19
Hence the numbers of chairs, tables and beds produced are 11, 15 and 19

respectively.

Q9 Let x, y and z be the no. of students allocated to Sports, Music and Drama
clubs respectively.

Here,
r=y+z,y=5+20,z+y+2=180
=z—y—z=0,z—2y=—40,z +y+ z= 180
Given equations can be written as
AX =B
where,
A=11 -2 0 |,B=|-40|,X= |y

1 1 1 180 z



|A| = 4 # 0= A! exists.

-2 0 -2
adjA=|-1 2 -1
3 -2 -1
0
—1—|—jl|><a,de:Z 1 -2 1
-3 2
X=A'B
(2 0 2o 90
=71 -2 1| |-40] = |65
—3 2 1] [180 25

sox=90,y=165,z=25
Number of students allocated in sports, music and drama are 90,65 and 25
respectively.



(2024)

Q.1
If
—a b c

a —b c| = kabe
a b —e¢

, then the value of

k
IS :

(1 Mark) (CBSE 2024 - 65/2/1)
A0
B.1
C.4
D.2
Q.2
xz+1 z—1
P 4+r+1 z2—z+1
is equal to :

(1 Mark) (CBSE 2024 - 65/1/1)
A.0

B.2x3 -2
C.2
D. 2x3



Q3

Assertion (A) : For matrix

1 cos 1
A= |—cosf 1 cos 6
—1 —cos 1
, Where
6 € [0, 27]
|A| € [2,4].
Reason

(R): cosf e [—1,1],¥0 € [0, 27]

(1 Mark) (CBSE 2024 - 65/1/1)

A. Both Assertion (A) and Reason (R) are true, but Reason (R) is not the
correct explanation of the Assertion (A).

B. Assertion (A) is true, but Reason (R) is false.

C. Both Assertion (A) and Reason (R) are true and Reason (R) is the correct
explanation of the Assertion (A).

D. Assertion (A) is false, but Reason (R) is true.

Q.4
If
1 3 1
k 0 1 =-=+6
0 0 1
, then the value of K is :
(1 Mark) (CBSE 2024 - 65/3/1)
A.2



D.+2

Q5

Solve the following system of equations, using matrices :
2 , 3,10 _ , 4 6,5 _ 4+ 6,9 2
E—I-g—l-?—ﬁl, E_§+E_1? E+§_?—2

where x, y, zeq0

(5 Mark) (CBSE 2024 - 65/2/1)

Q.6
If
2 1 -3
A=13 2 1
1 2 -1
, find
A_l

and hence solve the following system of equations :

20 +y—3z=13

3z +2y+ z =
rT+2y—2=28
(5 Mark) (CBSE 2024 - 65/4/1)

Q.7
If

1 -2 0
A=12 -1 -1

0 -2 1
, find
A_l

and use it to solve the following system of equations :

x—2y=10,20 —y—2=8,-2y+2=7T

(5 Mark) (CBSE 2024 - 65/1/1)



Q8
Find the product of the matrices
1 2 -3 —6 17 13
2 3 2 14 5 -8
3 -3 -4 |-16 9 -1
and hence solve the system of linear equations :
x4+ 2y—3z2= -4
2z + 3y + 2z =2
3z — 3y —4z =11

(5 Mark) (CBSE 2024 - 65/5/1)



Answer

Q1C Q2C Q3C Q4B

Q.5 Given system of linear equations is equivalent to AX = B, where

2 3 10 T 4
A=|4 -6 5 |, X=|;|,B=|1

6 9 —20 1 9
A = 1200 # 0

Cofactors of the elements of A are

A= 75,.:412 = 110, A3 =T2
Agy = 150, Agy — —100, Agg — 0
A31 = 75,.:4.32 = 30, A33 = —-24
75 150 75
adjA= |110 —-100 30
72 0 —24

75 150 75
dj A 1
A= 298 110 —100 30
1200
4] 00 0 _o4
L[ 10 T
X=A'B=—|110 -1 1
00 |10 100 30
72 0 —24| |2
. [600 L
— — l400]| = |1
12 3
90 1940 1
x=2,y=3,z=5



Q.6

For Matrix
2 1 -3
A=13 2 1 |,|Al=-16#0
1 2 -1
SO,
A1
exists.
-4 -5 7
adjA= 1| 4 1 11
4 =3 1
Thus,
-4 -5 7
Al==14 1 -1
4 -3 1
so, Given equation can be written into a matrix equation as
2 1 -3 x 13
(3 2 1 |ly|l=(4|=X=A"B
1 2 -1 z 8
A X=B



Q.7

Al =1+#0
hence
A_l
exists.
-3 2 2
AdjA=1|-2 1 1
-4 2 3
-3 2 2
Alt=1|-2 1 1
—4 2 3
1 -2 0 T 10
AX=B= 1|2 -1 -—1] |y| = Sjl
0 -2 1 z 7
T -3 2 2] |10 0
X=A'B=|yl=|-2 1 1| |8]|=1]-5
z —4 2 3 7 -3
ax=0,y=-5,2=-3
Q.8
1 2 3] [-6 17 13 67 0 0
2 3 2 14 5 -8 =10 67 0
3 -3 —4||-15 9 -1 0 0 67
1 2 —-31°! —6 17 13
=12 3 2 :% 14 5 -8
3 -3 -4 ~15 9 -1

Solution of the system of equations is given by:

x 1 2 —-317'T7-4 ) 6 17 137 [-4 3
yl =12 3 2 9 = 14 5 =8| |2|=]|-2{,
z 3 -3 —4 11 ~15 9 —1f |11 1

r=3y=-22=1



4.2 Determinant

MCO
2 7
1. Thevalue of thedeterminant |1 1 is
0 8
(@ 47 (b) 79 (9 49 (&) -51 |
(2023)
e 3
2 Q1 2 1|=0 thenthe value of cis
1 4 1
fa) 1 (b) 2 0 3 (d) 4
{2023) :
3, Ff.ﬂ.w[; 2] and |A3| = 27, then the value of « is
o
(a) =1 b) £2 (0 /5 (d 7
(Term 1,2021-22) (1) :
5 3 -
& If =7 x =3|=0.thenthevalueofxis
g 6 =
(a) 3 (b) 5 0 7 d) ¢
(Term 1, 2021-22)(R ]
+k ¥ ¥ |
5. Thedeterminant | y y+k y |isegualto
¥ ¥y y+k
(a) k(3y +k?) (b} 3y+k?
(@ 3+ (d) K3y +k)
{Term |, 2021-22} :
1 2 2
&, Thevalueof 2|12 3|3 4(4|is
B |4 |5
(a) 12 (b} -12 (o) 24 (d) -24 i
{Term I, 2021-22)
7.  If A is a non-singular square matrix of order 3 such !
that 42 = 3A, then value of [4] is
(@) -3 (b) 3 i
(b) 2 {dy 27 {2020) i
x 0
8. The roots of the eguation 1 3|{=0are
2 B ox
fa) -44 (b) 2-4 (0 24 (d) 2,8
(2020C) :
9. IfAls asquare matrix of order 3 and |A| = 5, then the |
value of |24 is :
(a) -10 (b} 10
() -40 (d) 40 (2020)(U] |
10.

If A is a skew-symmetric matrix of order 3, then the :

value of |4] is

P12,
P13

i 14,

| 15,

(@ 3 (b) O
L Q9 (d) 27 (2020)
© 11. IfAisa3x 3 matrix such that JA| = 8, then [34] equals
: (a) @ (b) 24
© (0 72 (d) 216 (2020) (U]
- IEM (1 mark)

3 -5
IfA=[ ]andE- 1 17| then|ABl=__
2 0 0 -10
(2020C)

If 4 and B are square matrices each of order 3 and
JA| = 5, |B| = 3, then the value of | 3AB| is (2020)

If A and B are sguare matrices of the same order 3,
such that |A] = 2 and AB = 21, write the value of |B|.

(Dethi 2019) (A]
Find the maximum value of

1 1 1
1 1+sin@ 1 (Delhi 2016)
1 1 1+cosh
| 16 Ifxe Nand [f*3 ~2_g, then find the value of x.
=3x 2x
(Al 2016)
i X sinB cos
{17, If |-sin@ -x 1 |=8, write the value of x.
; cosd 1 x (Foreign 2016) (A1)
xX+y y+z Z+
i 18. Writethevalueof A=| z x y | (Al2015)
i -2 -3 -3
L 1 3
19. If A=[3 ];md5=[ 1 1]. write the value of |AB|.
(Delhi 2015C)
i 20. |f‘2; S =§ '32 . write the value of x.
: N —
i X (Delhi 2014) (11
far 1|3 7|8 ?‘ﬁndmevalueufx. (Al 2014)
-2 4|7 |6 4
22, IfAisa3» Imatrix |A| 2 0and|34A[=k|A| then write
: the value of k. (Foreign 2014)
: i i p+1
i 23. Write the value of the determinant o=t gl
(Delhi 2014C)
7 6
{24, Writethevalueof [3 8 75| (Al 2014C) (Ap)
5 9



LT (3 maris)

X sind  cos
25. Show that the determinant |-sin@ -x 1]is
cosh 1 X
independent of 6. (2023) :
4.4 Minors and Cofactors
(1 mark)

26. Find the cofactors of all the elements of [1 '32}

(2020) (Ag) |

27. Find the cofactor of the element a3 of the i
53 8

determinant {2 g 1l (2019C) :

$ 23 ‘

5 & =3 i

28. If A=|—4 3 2 |, then write the cofactor of the :
-4 =7 3 i

element a,, of its 2™ row. (Foreign 2015) :

| 3.

4.5 Adjoint and Inverse of a Matrix

-4 3],
?_5|5

MCQ

29, The inverse of [

-5 3 5 3
a b
(a) [? _4] (b) [? 4}
-5 7 -5 -3
' d
(© [3 -4 (d) -7 =4
(Term 1, 2021-22) (Ap]
1 0 0
30. fA=|0o 1 0 |thenA™
59 69 -1
(a) A (b) is(-A)
{c) isA2 (d) does not exist :
(Term I, 2021-22) :
1 -2 4
31 IfA= ]2 =1 3|is the adjoint of a square matrix§
4 2 0 :
B, then B! is equal to
1 1
+A b) +J2A ELOF S N |
(a) {b) {c) 5 (d) N
(Term |, 2021-22) (Gt |
1
7. If[ 1 -tanﬂl 1 :anaI _[a =h S
tan# 1 f=tan 1 b a

{a) a=1=b
() a=sin28,b=cosd

(b} a=cos20,b=sin20
(d)

a=cosht, b=sinA

: 39.

| 40,

| a4,

(Term I, 2021-22) |

-2 0 0
133 WA=|g -2 0| thenthevalueofjadjA|is
; 0 0 -2
a) 64 (b) 14 c) 0 d) -8
(2020}
34, If Ais a square matrix of order 3. such that A (adj &) =
i 101, then |adj A| is equal to
@ 1 (b} 10 () 100 (d) 101
{2020)
(1 mark)
35. IfAis a square matrix of order 3 such that Aladj &) =
-2 0 0
0 =2 0| thenfind|A] (2021C)
o0 o =2
2 00
P36 IfA=|-1 2 3| thenfindA(adjA). (2020) (Ap)
: 3 35
37. If Ais a sguare matrix of order 3 with |4| = 9, then

write the value of |2 - adj A (Al 2019)

If Ais a 3 x 3 invertible matrix, then what will be the
value of kif det(4-%) = (det A)*? (Delhi 2017) [E

If for any 2 x 2 sguare matrix A,
AIade}-[B “]  then write the value of |A].
0 8 (Al 2017)

In the interval /2 = x < m, find the value of x for

2sinx 3

which the matrix is singular.
1 2sinx

(Al 2015C)

a1, Find{adjﬂtl.if.ﬂ:[: i] (Delhi 2014C) (Ev]

BT 2

| 42. Forthe matrix A= ¢ 3 . verify the following :
: gk

A(adjA) = ladj A) A= |A]l {2020C)

e Finm:.ﬂua]n-lﬁm--[_14 g]andﬂ_1=[3 1}

5 -2
(2020) (Ap)
Given A:[i _?3] ,compute I and show that

247 =9]-A (2018) (Er]

(4 marks)

45, Gautam buys 5 pens, 3 bags and 1 instrument box

and pays a sum of ¥140. From the same shop Vikram
buys 2 pens, 1 bag and 3 instrument boxes and pays
a sum of T120. Also Ankur buys 1 pen, 2 bags and 4
instrument boxes and pays a sum of T250.



(i} Convert the given above situation into a matrix

equation of the form AX = B.
(ii) Find |A.
(iii) Find A-1,
OR
Determine P = A2 - 5A. (2023) :
3 -1 1 1 2 =2 ’
46. If A'={-15 6 -S|andB=[-1 3 O],
5 -2 2 0 -2 1
find (A B)™. (2021C)
f 2. 3
47. If A=| 0 -1 4|.find (A} (Delhi 2015) :
-2 2 1 5
-1 -2 -2 :
46. Find the adjoint of the matrixA=| 2 1 -2 andg
2 7 1
hence show that A-(adj A) = |A|l;. (A12015)(Cr)

2 -1
49, If A=[ 4 2] and | is the identity matrix of order

2, then show that 4% = 44 - 3]. Hence find A7,

(Foreign 2015) :

1 3 3
50. Findtheinverse ofthematrixd={1 4 3|
1 3 4

(Delhi 2015C) (Ap)

. 2 3 = i
51 If A-[l _4] and B-[_1 4 ] then verify that ;
(AB) =B1AL, (Al 2015C)
(5/6 marks)
coso =—sino 0
52. If A=|sina cosa O, find ad] A and verify that
0 0o 1
Aladj A) = (adj A)A = |A] I, {Foreign 2016) I_{ﬂ

4.6 Applications of Determinants and
Matrices

(4 marks)

3 a4 2
53. Ifjo0 2 =3|findA™L
1 -2 6
Hence, solve the following system of equations :
Ax+dy+22z=8
2y-3z=3
X=2y+ hz= -2

problem reflects which value?

(2021C) :
54. The monthly incomes of Aryvan and Babban are in
the ratio 3 : 4 and their monthly expenditures are in :
the ratio 5 : 7. If each saves T 15,000 per month, find !
their monthly incomes using matrix method. This
(Delhi 2016)(Gr) |

55. A trust invested some money in two type of bonds.

The first bond pays 10% interest and second bond
pays 12% interest The trust received ¥ 2,800 as
interest. However, if trust had interchanged money
in bonds they would have got ¥ 100 less as interest.
Using matrix method, find the amount invested by
the trust. Interest received on this amount will be
given to Helpage India as donation. Which value is
reflected in this question? (Al 2014)

56. A coaching institute of English (Subject) conducts

classes in two batches | and Il and fees for rich and
poor children are different. In batch |, it has 20 poor
and 5 rich children and total monthly collection is
T 2000, whereas in batch Il, it has 5 poor and
25 rich children and total monthly collection is
T 26,000, Using matrix method, find monthly fees
paid by each child of two types. What values the
coaching institute is inculcating in the society?

(Foreign 2016) (T |

7. Two schools A and B decided to award prizes to their
students for three values, team spirit, truthfulness
and tolerance at the rate of T % T yand ¥ 2z per
student respectively. School A, decided to award
atotal of T 1,100 for the three values to 3, 1 and 2
students respectively while school B decided to
award ¥ 1,400 for the three values to 1, 2 and 3
students respectively. If one prize for all the three
values together amaunt to ¥ 600 then
(il Represent the above situation by a matrix

equation after forming linear eguations.
(i} Isit possible to solve the system of equations so

obtained using matrices?
(ili) Which value you prefer to be rewarded most

and why? (Dethi 2015C) (Er

: (5/6 marks)

1 =1 2
: 58. Find the inverse of the matrix A=|0 2 -=3|
i 3 -2 4
Using the inverse, A%, solve the system of linear
equations
X=y+2r=1; 2y-3z=1; 3x-2y+4z=3. (2023)
i 1 2 -3
59 fA=|3 2 -2[.thenfind A!and use it to solve
: 2 -1 1
the following system of the equations :
xt+2y-3z=6,3x+2y-22=73,
Ix=-y+2=2 {2020)
&0, Solve the following system of eguations by matrix
method :
x-y+2z=7,
2x-y+3z2=12,
Jx+2y-z=5 (2020)



&1

62

&4,

6.

&7.

&8,

-1 27[-2 0 1
.Uss:pruductn 2 ? 2-3

2 =3 5
fA=13 2 4| thenfindA-L
11 =2

Using A1, solve the following system of equations ¢

2x=-3y+52=11 3x+2y-dz=-5
X+y-22=-3 (NCERT, 2020,2{:13}[‘] 69.
012 ;
If11 2 3|, find AL Using A%, solve the system uf;
311 i
equations
y+2z=5
X+ 2y+32=10
Ax+y+2=9 (20190
111
IfA={1 0 2| find A" Hence, solve the system of :
3 11
equationsx +y+z=6,x+27=7, 3k +y+zr=12. £
{Dethi 2019)
Using matrices, solve the following system of linear
equations: i
K+2y-32=-4 2x+3y+2r=2
3x-3y-4z=11 (A12019) |
to solve the

-2 4 -2

system of equations x + 3z= 91 ~x+2y=-2z=4, i
2x-3y+4dz=-3 (Delhi 2017) :
Determine the product
-4 4 471 -1 1
-7 1 3| |1 =2 =2)|anduseittosolve the
5 =3 =1] |2 1 3

system of equations x -y +z2 = 4,
K=-2y-22=9 2x+y+3z=1

(Al 2017) (Ev]

A shopkeeper has 3 varieties of pens ‘A, ‘B’ and 'C.
Meenu purchased 1 pen of each variety for a total
of ¥ 21. leevan purchased 4 pens of "A" variety, 3
pens of 'B’ variety and 2 pens of 'C' variety for ¥ 60. :
While Shikha purchased & pens of 'A' variety, 2 pens | 72
of 'B' variety and 3 pens of 'C’ variety for T 70. Using :
matrix method, find cost of each variety of pen.

(A1 2016) (7]
Two schools P and Q want to award their selected
students on the values of discipline, politeness and !
punctuality. The school P wants to award T x each,
¥ v each and T 2 each for the three respective values :
toits 3, 2 and 1 students with a total award money of
T 1,000. School Q wants to spend T 1,500 to award :
its 4, 1 and 3 students on the respective values (by :
giving the same award money for the three values as

before). If the total amount of awards for one prize
oneach value is ¥ 400, using matrices, find the award
money for each value.

Apart from the above three values, suggest one

more value for awards. (Delhi 2014) [ﬂﬂ

Two schools A and B want to award their selected
students on the values of sincerity, truthfulness and
helpfulness. The school A wants to award ¥ x each,
¥ y each and T 2 each for the three respective values
to 3, 2 and 1 students respectively with a total award
money of T 1,600, School B wants to spend ¥ 2,300
to award its, 4, 1 and 3 students on the respective
values (by giving the same award money to the three
values as before). If the total amount of award for
one prize on each value is T 900, using matrices, find
the award money for each value. Apart from these
three values, suggest one more value which should

be considered for award. (Al 2014) (Tr)

Two schools P and Q want to award their selected
students on the values of tolerance, kindness and
leadership. The school P wants to award ¥ x each,
% yeach and ¥ 7 each for the three respective values
to its 3, 2 and 1 students respectively with a total
award money of T 2200. School §Q wants to spend
¥ 3100 to award its 4, 1 and 3 students on the
respective values (by giving the same award money
for the three values as school P). If the total amount
of award for one prize on each value is ¥ 1200, using

matrices, find the award money for each value.

Apart from the above these three values, suggest one

more value which should be considered for award.
{Foreign 2014)

A total amount of ¥ 7000 is deposited in three
different savings bank accounts with annual interest

rates of 5%. 8% and E%% respectively. The total

annual interest from these three accounts is ¥ 550.
Equal amounts have been deposited in the 5% and
8% savings accounts. Find the amount deposited in
each of the three accounts, with the help of matrices.

(Delhi 2014C) (Tt |

Two schools, P and O, want to award their selected
students for the walues of sincerity, truthfulness
and hard work at the rate of T 1, T ¥ and T z for each
respective value per student. School P awards its
2, 3 and 4 students on the above respective values
with a total prize money of ¥ 4.600. School Q wants
to award its 3, 2 and 3 students on the respective
values with a total award money of T 4,100. If the
total amount of award money for one prize on
each value is ¥ 1,500, using matrices find the award
money for each value. Suggest one other value which

the school can consider for awarding the students.
(Al 2014C)



4.2 Determinant

MCQ
2 4 |2x 4
1 If 5 1| |thenthepossnblevalue[s:-nfx
isfare
(a) 3 (b} V3
) =3 (d V3.-\3 (2022-23)
2. IfAisasquare matrixof order 3, |A"| = - 3, then |44 = |
@9 (-9 ( 3 ( -3 (202223

3. Value of k, for which A
is

| 10, Formatrix A<l 2
= -11

k 8] ; il
=[ 4 21:] is a singular matnxé

9. Given that A is a square matrix of order 3 and

|A] = -4, then |adj A| is equal to

fa) -4 ()
e} -18 (d)

4
14
(Term I, 2021-22)

:} (adj A) is equal to

-2 =5 7 5
!a} [11 -?} " [11 2}
7 11
@ [ ] (d) [ﬂ 2]
(Term |, 2021-22) (Ap)

a) 4 (b) -4 {c) +4 {d) O 31
i A= “1iz i
— EDZI-EZJ@ 11. For 1 2 then 1447 is given by
4. Given that A is a non-singular matrix of order 3 such &) 14 2 -1 ) 4 =
that A = 24, then value of |24] is i 1 3
@4 B8 (@64 (@ 16 . o
(Term I, 2021-22) fc) 2[1 3]
(2 marks) mem L 2021~22J@
5. If A is a square matrix of order 3 such that A2 = 24, | L maddl
then find the value of JA]. {2020_21”‘_’] 12. Given that A is a square matrix of order 3 x 3 and
> {  |Al=-4.Find |adjAl. (2020-21)
4.4 Minors and Cofactors . :
oz : 4.6 Applications of Determinants and
6. Given that A = [q] is a square matrix of order | Matrices
3 Lﬂt B (5/6 marks)
3= 3and |A| = -7, then the value of ¥ a4, where :
=1 : 2 <3 'K
ApenalEs I aiactar of bt gel [ 13 IfA=[3 2 -4|, thenfind AL Use Al tosolve the
@ 7 (b) -7 1 1 =2
il ) 49" (emb XEEIN | oliwing systim of squistions: (2022-23)
I (1 mark) . | 2x-3y+52=113x+2y-4z=-5x+y-22=-3
7. Let A = [g;] be a square matrix of order 3 x 3 and 1 2 0
|Al= =7.Find the value of a3y Axy+ ayaflaat 843 Azs 4. f A=[-2 -1 -2[find Al Hence solve the
where 4; is the cofactor of element a. D -1 1
(2020-21) [{;_rj system of equations;
45 Adioi - x-2y=10,2x~y-2z=8,-2y+z=7 (2020-21)(Ev]
.9 Adjoint and Inverse of a Matrix | 15, ‘Evakube the prodictAB, vihare
MCcQ : 1 -10 I T |
A={2 3 4|andB=|-4 2 -4
8. If A is a square matrix of order 3 and |A| = 5, then : g
|adi Al = 01 2 2 -1 5
1 Hence solve the system of linear equations
(@) 5 (025 fo) 125 (d) =

(2022:23) |y _ a3 ox+3y+dz=17,y+22=7 (2020-21)(C))



a1l SOLUTIONS

9\ Previous Years’ CBSE Board Questions £

2 7
1. f{a):Let |Al=f1 1

o 8 1
Expanding along R, we get

|Al=2(1-8)-7(1-10)+ 1(8- 10}
= 2(-7) - 7(-9) + 1(-2)
=-14+63-2=47

3 4
2 d:f1 2 1=0 = o(2-4)-3{1-1)+4(4-2)=0
1 41
= =2u+8=0= 2u=8 =a=4

- : a 2

I |d):Given, A= [2 a]

|A% =27

JAJS = 27 [~ (A% = JAF] = |A] =3
From (i) and (ii), we get

= 0?-4=3=a?=7 = a= 7

i)

i) |

=

5§ 3 -
4. (dl:Wehave, |-7 x =3|=0
9 & =
= 5(-2Zx+18)-3(14+27)-1(-42=-9x)=0
= =-x+%=0
= x=9
[ Concept Appied (@]
1 G435 Oy
= 3y O3z ﬂn'ﬂu{ﬂﬂzﬂn—ﬂnﬂn}—ﬂu[ﬂﬂiﬂn
1 O3 O3z
= @3y Oga) + 043 (024 B33 — O3y 3]
btk v ¥
5 (di:LletD=|y y+k ¥

¥ v y+k

=y +K)ly + k)2 - y2) = yly? + ky = ¥3) + yly? - 2 - yk}
= k¥ + 3k%y = k2(k + 3y)

b 2 B2 6
6. Id):Given, |22 33 4l4|=|4 18 95
13 |4 5] |6 24 120

= 1(2160 - 2304) - 2(480 - 576) + 6(946 - 108)
=-144-2(-96) +6(-12)=-144 + 192-72=-24
7. [d): Given A?=34
= |A*=|3A| = |A]*=3%A] = |A]*-27|A| =0
|A| [IA| - 27]=0
As, A is a non-singular matrix

|[Al20 = |A|-27=0 = |A|=27

=

L 8. (a): Given,

i 10,

i = 2|8|=8

x 0
1 3=0
2 0 x

i Expanding along Ry we get

¥x-0)-0+8(0-2)=0

fo x2-16=0 = x2=16 = x=+4

‘i‘ [d):Given,Ais a3 x Imatrixand |4 =5
éNﬂw.IZA’!BESIﬁ’HZaLﬂl'BHSS-‘Iﬂ

= Inasquare matrix, [A]=]4]

(b) : We have, AT = A [-- Ais skew-symmetric matrix]
s AT = |-A] = A= (-1)94) [+ Aisof order 3]
= W=-4 = 21A|=0 = |A|=0
11. (d): We have, |3A] = 3%4] = 3°8 [Given 4] =8]
i =27.8=216
12, I A=[3 '5] andB=11 17 | then
2 0 0 -10
g3 101
2 34
: Now, lagl=" 19Y. 102-202=-100
i 2 34

{13, Wehave, |A|=5,|B|=3
| Now, |3A8| = 3%/AB|

{*r Orderof ABis 3)
=3%4||B|=3*x5x3=405

14, Wehave AB=21 = |AB|=|2I] = |Al|B|=23|

[-.- Aand B are order 3]

| (1Al =2]
= B|=4

11 1

15, let A=|1 1+sing 1

: 1 1 1+cosh

= A=1[(1+sind){1+cosB)=1]

-1{1+cosf-1)+1(1-1-sin8)

i =1+cosB+sinB+sinBcosH-1-cosO-sinB=sinBcosh

Maximumvalueof Ais %

i+3 =2
=3x 2x
(x+3)(2%) - (-2)(-3x) =8
Zxl+ fx-6x=8 = 2x%=8
¥=d = x=2

Given, =8

[x==2, -~ xeN]
X sinf cos
-x 1 |=8

cos8 1 x
X(-x% = 1) =sinf{-xsinB - cosB) + cosd
(-sinfi+xcos8) =8

. Given, |-sing



= =x"=x+xsin®A+ sinf cos® - sinficos O + xcos*A=§
= —x7—x+x(sin’0+cos’0) =8
= =x-x+x=8=x+8=0
= k+2)(-2x+4)=0=x+2=0 i
= 2x+4=-Dw]

= x=-2

X+y y¥+& Z+X
18. A= 2 X ¥

-3 =3 =3

=[x +y){-3x+ 3y} - (v + 2)(-3z + 3y) + (z + x)(-3z + 3x)
=3[ly +xdy-x) =y +2)y-2) + (x + 2)(x - 2)]
=3y -xi-yi+rl4+x2-72=0

1 3

-1 1]

|
o g [ P

|,q.g|=|': a =(-1)}8-4.5=-28.

19. Giventhat ,q=[;

= 2%
0. Given,

X7 3
2x2-40=18+14
=72 = =36 = x=16

?a?‘

5 ‘6 -2‘

. Given, =
4 6 4
12x+14=32-42
12x=-10-14=-24 = x=-2.
We have, |34] = k |4l
Aasax 3 matrix, so we have

34 =k |4 [Using [mA| =m" |A], wheremsordm'nf.ﬂ]
= k=27. i

=y 5
2 7 65
24. let A=|3 8 75
5 9 B

= A=2[8(86)-7(75)]-7[3(86) -

~lp-1)p+1)=p*-(p*-1)=1.

5(75)1
= 2(688 - 675) - 7(258 - 375) + 65(27 - 40)
=2(13)- 7(- 117) + 65(-13) = 26 + 819 - 845=0

X
We have, |=-sind

sinfl  cos

- 1
cosf 1 x

= ¥{-x2 = 1} - sinB({-xsind - cos0) + cosd{-sind + xcosh)

= =x7 = x + x5in?0 + sinf cosh - sind cosh + xcos B

= =¥ - x + x(5in?0 + cos®B) = -xF - x + x

25.

= -x7, which is independent of 0.
26 etA=|t 2
4 3

Cofactor of 1 = 3, Cofactor of -2 = -4,
Cofactor of 4 = 2, Cofactorof 3= 1

29,

+65[3(9)-5 EB]}

[~ sinf8+cos2B=1]

¥ Concept Anpled (@]

{ @ Cofactor, Ay = (-1F*/M;, where M; is minor of a;.
5 3 8

| 27.Given, |2 0 1
5

5

i Cofactor of uzs=[-1}2+3‘1 . =(-1){10-3)==7

: 5 & -3

| 28. Wehave, A=|-4 3 2

i -4 -7 3

Cofactor of @y, = (- 1}2*1L 1—A1 (18-21)=2

(b): Given, A= = 3]
|A] =20 - 21=-1
EAndad}Aa =2
-? —4
| '13-—-{3de1=
14l 7 4
1 0 0
: 30 (a):Given,A=|o 1 0
59 69 -1
: Here, |A|=-1
-1 0 59 [-1 o ©
AndadidA={0 -1 -69| =| O -1 0
0 0 1 =59 =69 1
i1 0 0
A‘-i;%[;dj,q} =lo 1 of=a
1Al 59 69 -1
Key Points {1/
= The adjoint of a square matrix is the transpose of the
matrix of cofactors.
: 1 =2
P31 (d):JAl=[2 -1 3
: 4 2
i =1(0-6)+2(0-12)+4(4+4)=2 i)
: Given, A = adjB
i = |A|=]adjB| = |adjB| =2 (Using (i)
i= |B2=2 [ |adjBl =|BJ?- where Bis 3 x 3 matrix]
= |B|=+42

= | adjA| = JA]"-Y, where nis the order of matrix A



32. (b):We have,
1 —tan@]] 1 tan6]" [a -b
tan@ 1 l{-tan®@ 1| |b a
1 ta®]_ 1 [ 1 -tane]
Now, = >
-tan® 1 sec?g|tand 1

[ cos?8  —tanBcos? 8]

cos20 tan@ cos?0

[ 1 -tanﬁ] cos’0 ~tanficos® _[a -b]
tan® 1 || cos®ptane cos% b e

[cosze -cos’ftan’0 ~2tanBcos® ]
= 2tan@ cos cos8 —cos? Btan’d
[a -b
b a

a = cos?0 - cos?0tan®d and b = 2 tanbcos?0

sin% o b=25|n9_ 2o

cos% cosh

= a=c0s?0 - sin?6 = cos20 and b = 2 sinf cosO =sin20

-2 0 0

33. (a):Wehave, |Al=|0 -2 O

0 0 -
|A|=-2(4-0)-0+0=-8

. |adjA) =(-8)2 =64

Canswer ips (7]

2 We know that A adj A| = |A|", where n is the order of A.

=4 a=c0528(1—

34. [c):Given, AfadjA) = 101
= |Aladj) A)| = |101| :
= |A| |adjA| =102 )
= |AllAI2=10° :
[ Ais matrix of order n, then |adj A| = |A|"tand n=3] :
= |AP=10°
= |A]l=10
MNow, from (i), we get
|(adj) A)| = |A]* = 10° = 100

2 0 0
35. GivenAfadja)= [0 -2 ©
0 0 -
2 0 0
|AadiA)=|0 -2 O|=(-2P=-8
0o 0 -
= |AR=-8 [ |AadjA| = |Al] :
= |a]=-2 "
2 00
36. GivenA=|-1 2 3
T 35

2 00

| Now,AadjA)=|A|=|-1 2 3

3 35
=2(10-9)-0+0=2(1)=2

| 37. Given,JA|=9
© o [2-adjAl=231AF = 2397 =8x81=648

Concept Applied @

2 We know that, |k adj A| = k"|A|” -1, where n is the order
of the matrix A.

© 38. Given that, det(A™) = (det A)*
e, A = A
i We know that |A-Y| = ﬁ- |At

k=-1
| 39. Wehave, AladiA)=|2 ©
0 8
1 0 "
| A|-1=8[ ] [~ Aladj A) = |AjxI]
01
|A]=8
: 40, For the matrix [25'"x 3 ] to be singular, its
: 2sinx

: determinant=0

sinx 3
1 2sinx

H 123
= 4sin’x-3=0= sin“"x=-:‘1 = sinx:il'2
: 4 2
—2—u(--£<x<x)
N2

e L
: 7 3

-2 5

3 <77 [3 -2
adjA= -
3 [-2 5] [-? 5]

¢ Cofactorof rnatrixA=|: 3 -?:[

2 3
42 Gimn..ﬂ.=[_4 4]:; |A|=-12 +12=0

Ais asingular matrix

foo, [-6 4] [ -3

B P E iy

. [2 3] -3] [0 o _
;Nm"'" Mad'm'[-i 4]{4 2]'[0 n] )
! % -3[2 3 .
and [,ade]A:[4 sl —6] (11}
| Simitarly la=[2 © i) (- A1=0)
imilarly, [G f}} 11

From equation (i), (i) and (iii);
we have Aladj A) = (adjA) A = |A|ll



1 0 3 1
43. G[ven.ﬂu=[_4 2] anl:IB‘1=[ }

c 4 © 5 31][s 31 20 18
i Af=|2 1 3||2 1 3= 15 13 17
10 2 4] [2 0
Nm'iA|=L4 =Eandade=[ I=[ ] |t 2 a)f1 2 4f |13 13 23
2 01 4 1 i P=A?-5A
{12 @ : [32 20 18] [25 15 5] [7 5 13
1 =— ]
A !.all{a'd"mL 2[4 1] i =|15 13 17|-|10 5 15|=(5 & 2
Now, (AB)1=B-14-1 i |13 13 23| |5 10 20| |8 3 3
_1[3 12 o 101 51;2 (3 -1 1 1 2 =2
2|5 2)|4 1 | 46. Given A™'=|-15 6 -5|B=|-1 3 0
| 5 -2 2 0 -2 1
a4, Wehaue.ﬂ:[i ;3] 1 2 -2
: Here, [Bl=|-1 3 0|=1(3-0)-2(-1-0)-2(2-0)
2 -3 6 2 1
Al= =14-12=220 i
A=, i =3+2-4=1
So, A is a non-singular matrix and therefore itisinvertihle_g [3 1 2 22 6
. [7 A1 [7 3 P = adiB=|2 1 2| =11 2
adj ""=[3 2]’=[4 2] 6 25| [225
] 32 6
a_ 1 ., 117 3
Hence, A 1=madm=5[4 2] B"‘:%{adjﬂ}: 14 2
3 5 : 225
= 247 =[4 2] i} § Aswe know that (A B)-1=B-1A-!
i 3263 -1 1][9 -3 5
an,gp,qﬂ[i '3'H2 -3 Lo BAt=|1 1 215 6 -5|=|-2 1 0
ek 2255 -2 2{|1 0 2
3 0][2 -3][7 3 1 -2 3 1 0 =2
_[0 ‘9]_[-4 ?]-[4 2] [me‘"H%f-?- A=| 0 -1 4| = A=[-2 -1 2
Hence, 2A41=91- A -2 2 1 3 4 1]
45. () Let the cost of each pen, each bag and each : 1 0 =
instrument box be x, v and 2 respectively. ;l‘qin': '41 i =1(-1-8)-2(-8+3)

According to guestion, we have

5x+3y+2 =160 i) 5 {;‘f*?ﬂ“l* 0.
- 130, AT exists.

+ Y+ rp asd) H
i ) | Letthe cofactors of ays are A in A

X+ 2y+42=250 B L o s =S Ay B A
5 3 1][x] [160 gy =-BA,=7,Ap=-4,
= |2 1 3]||y|=|1%0 P =-2 =2 An=-1
12 4 250 -9 -8 =2
je,AX=B ) fnooadian=le 7 2
531 i e s oo
(il MNow, |Al=[2 1 3 9 8 -2
|12 4 m*}-1=—adﬂjﬂ= 8 7 2
=5(4-6)-3(8-3)+1(4-1)=-10-15+3=-22 | Lo T T———
-2 -10 8 :
s It ar:IJA -1 -1 -2 -2
i) - A TA] =5 =5 19 -13 i 4B, Here,A=|2 1 -2
3 =7 -1 7 22 1
/11 5/11 -4/11 S gt
=| 5/22 -19/22 13/22 i= |AR[2 1 -2

=3/22 7722 1/22 2 =2 1



=-11-4)-{-2)(2+4)-2(-4-2)
=3+12+12=27

Now, Ay, ==-3A,,=-6A,;=-6,
Ay =6,A5=3,A%n=-6

Ay =6,Ap=-6An=3

-3 -6 6] [-3 & &
. adjA=] & 3-6:-63-6
6 -6 3 -6 3
[-1 -2 -2][-3 & &
Afadjd)={ 2 1 =2||-6 3 -6
2 =2 1]||-6 -6 3
27 0 0] 10 0]
=0 27 0|=27|0 1 O|=|A|k.
0 0 27 00 1

S e B s

5 -4
= A’z
[—4 5

2 -1 10
o sace 2 T3 9
5 =4
-1 5 :|
From {i) and (i), we get
A= 4431
Pre-multiplying by A~ on both sides, we get
A (AT =441 8- 3471
= A=4]/-341 [
= 3A'=4/-A

E;_Lu.

411 0 =-1| |2/3 1/3
=§[n 1] '[- 2] [1;3 2;3]
3

50. GivenA:l 4 3
1 3 4
Mow, Ay =7, A== 1 A== 1,
Ry K A T ek
Azy==-3A5=0An=1
7 =3 =3
~adjA=|=-1 1 0
-1 0 1
3 3
and A= 4 3
1 3
=116-9)-3{4-3)+3(3-4)=7-3-3=1+0
So, A exists and it is given by
7 =3 =3
-1 1 0]
-1 0 1

=  4A-3i=

= Al=

A-1=|%u-adj.a. =

5L HerE.A=|:

i = A=-11,8=1

| Now,AB =

From (i) and (i), (AB)-!

)

; NUw..Ali = CEJS r.t..lqiz = _5in L‘t.A13=U.

. Aadj(A)<] sina
AAt=]]

adj(A)-A=

© |Al=|sine
=coscfcosa-0)+sina(sine-0)+0=1

From (i), (ii) and (iii), we get
i AladjA) = (adjA) A= |A]| L.

So,Alexistsand A =

2 3 1 =2
1 -4]3”d5=[-1 3]

RHS5.=B1A1

11 a1 THEE G
s 2l SHE S

(i}

i JAB|=14-25=-11

LHS. =By = [ 1][_1: '] i)

=B141
i cosot —sinoe O
i 52. Given A= |sine coso 0
0 0 1

E; A21=sinu_..ﬂ|22= COS o, Aga‘ﬂ.
; A:]']_BG..A'E =D1A3;]= 1

i

sine O
. adj(A)=| =sint cosa O
v} o 1

COS0L

cospt =sinee O cosa sing O

cosege O =sino cosa O
0] 0 1 0 o 1

0
1 ki)
0

]
=
= oo

[ cose sine Olfcose =sine O

=sine cose Of sin cosa O
0 0 1ff O 0 1

100
=0 10 (i)
001
cosee =sino 0

cosee O
1] 0 i

i)

3 4 2

: 53 GivenA={0 2 -3

1 -2 &

|A]=3(12 - &) - 4{0+ 3) + 2(0 - 2)

=1E—12-4=2#ﬂ

I“i adjlA)



& 307 Th 28 14
Now, adjA={-28 16 10| =|-3 16 ¢
-16 9 6] |-2 10 &
6 =28 -16]
wxdelly 95 g 0
-2 10 & i
Given, '
Ix+dy+22=8
2y-32=3
K-2y+bHz=-2
Given system of equations can be written as AX =B,
3 4 2 x 8
where A=|0 2 =3| X=|v|and B=| 3
1 =2 6 z -2
X=A"1B
&6 -28 -1s][ 8 48-84+32
U3 16 9 [l 3l -244a8-18
-2 10 6 ||-2 -16+30-12

[ 2
=3 6 || 3
ELME

x==-2,y=3,2=1

54, Let the monthly income of Aryvan be ¥ 3x and that uf

Babban be ¥ 4x
Also, let monthly expenditure of Aryan be ¥ 5y and that uf
Babbanbe ¥ 7y
According to question,
3x = 5y = 15000
dx = Ty = 15000

. 22X 2OV o700 = 12x + 10y = 270000

iA|=|

Thus A1 exists. So, system of equations has a unique
i solution and givenby X=4"1B

Key Points [ £F

= When |4] 20, then A exists, so the system of
equations has a unigue solution given by X = 41 B,

55. Let ¥ x be invested in the first bond and ¥ v be

invested in the second band.

i According to question,

{10x 12y

ot o 10x + 12y = 280000
1 OCI+ 160 2800 = ¥

i If the rate of interest had been interchanged, then the
i total interest earned is ¥ 100 less than the previous

 interestie., % 2700.

i)

12x 10y i}
100 100 i

The system of equations (i} and (i) can be represented as

AX=B, where.ﬂ-[m E}x.[”]_g_[zm

12 270000

¥
10 12

is 1ﬂ‘=100-144 ==44%0

© o [10 -12
P adiAs] o 10]
| Now,X=AB = x=20ip
Al
. [x"= 1 [10 -12] [mmm]
vl ia4)|-12 10 |{270000
P I —440000] [10000
= e N

- = x=10000and y = 15000

These equations can be written as AX =B
-5 X 15000
_?] X - [F}and B H |:1 Em]

=(=21+20)==-1=0

3
where, A=
er [4

5
afy

Thus, A% exists. So, system of equations has a unique
solution and given by X=A-1B

Mow, adj{AJ:[; 3]

e 3
By et

-1 aditA) _
1Al

Now, X=A"'B= [

[ﬂ=[15mn

So, monthly income of Aryan = 3 = 30000
= 330000

Monthly income of Babban = 4 » 30000 = ¥120000

] = x= 30000 and y= 15000

From this question we are encouraged to save a part of

money every month.

: For batch | : 20x + 5y = 9000

i For batch Il : 5x + 25y = 26000

: The system of equations (i) and (ii) can be written as
P AX=H

R LA

A=

ade:[

T Therefore, ¥ 10,000 be invested in the first bond and
i ¥ 15,000 be invested in the second bond. Thus, the total
: amount invested by the trust= 10,000+ 15,000 = ¥ 25,000.
The interest received will be given to Helpage India as
: donation reflects the helping and caring nature of the
trust.

i : 56, Let the monthly fees paid by poor and rich children

! be¥ xand ¥ yrespectively.
i)
i)

5 25 26000

=500=25=475=0

5 25§

Thus, A1 exists. So, the given system has a unique
: solution and it is given by X = AB.

25 -5
-5 20
ar

Ta475|-5 20

:A‘i adiA 1 [25 -5}



MNow, X=A"'B

~[ 1% mlm
H 4?5[1205;] [:]=[1$]

= x=200, y=1000

Hence, the monthly fees paid by each poor child is 2{]{)

and the monthly fees paid by each rich child is ¥ 1000.

By offering discount to the poor children, the coaching : i
institute offers an unbiased chance for the dEerlﬂmeI‘lt
and enhancement of the weaker section of our society.

57. (i) Given, value of prize for team spirit=% x
Value of prize for truthfulness =3y

Value of prize for tolerance =3z

Linear equation for School Ais3x +y+22= 1100
Linear equation for School Bisx + 2 y + 37 = 1400
Linear equation for Prize is x +y + 2= 400

The corresponding matrix equationis PX=0

312 x 1100
where, P={1 2 3}X=|y|andQ=
111 z &00
3 1 2
i) Now |Pl=[1 2 3
11 1

=3(2-3)-1(1-3)+2(1-2)
=-3+2-2=-320

Thus, P! exists. So, system of equations has unique i

solution and it is given by X = PF1Q
Mow, cofactors of elements of Pare
Ay = -1 A =2,A3=~1,

Ap =1 Ap=1A,=-2

Az = =1 Azg==7 Aaz=5

=
cadiP=l2 1 =7
4 =2 5
1 1 -1
pr=lgip=_l2 1
1P 314 -2 s
Now,X=P-1Q
1 1 -1][1100
=3 ]---—[ 1 1400
1 -2 5 600

200 | =x =100,y =200, z= 300.

Il
1
L ]

i

Thus, the above system of equations is solvable.

(iii} The value truthfulness should be rewarded the most
because a student who is truthful will be also tolerant and :

will wark with a team spirit in the school.

1 -1 2

| 58. Given A=|0 2 -3

3 -2 4

|Al=1(B-6)+1(0+9)+2(0-6)=2+9-12=-1

|4 =0, s0 A~ Lexists

Nuw. Co-factors are

Ap=2,A5=-9,A13=-6, Ay=0, Ap=-2
Azaﬂ—lﬂalﬂ-iﬂnnii A33=2

—9 =5
Mow, adj{A)= ] [

We know that A~ =madj{m

2 0 1772 0 1
==1|-% -2 3% 2 -3
-5 =1 2 6 1 =2
x

: 1
: We know that AX =B = X=A"Bwhere X=|y| B=|1
i 3

; Z R =
fandAlsl9 2 -3

6 1 =2

: x] [-2 0 17[1] [-2+0+3] [1
C= fylsl 9 2 3fl1f| 942-9 |52
i z] le 1 =2lla] | 6+1-6] |1

- Hencex=1,y=2andz=1

1 2z g

{ 59. Given,A=|3 2 =2
i 3.4 3§
i 1 2
iWM=l3 2 -2|=12-2)-2(3+4)-3(-3-4)
i 3 -1 1

=-14+21=7+0

Al exists

| Now, Ay =0,A;,= -7, Ay =7, Ay = 1,A,, =7,

Ag3=3,A3 =2, Ay = -7, Ayy=—4

o 1 2
adjd=|-7 7 -7
-7 5 -4
a 1 2z
=:' Aiﬂﬁad]ﬂt-l =7 7 =7
i -7 5 -4
The given system of equations is
X+2y-3z=6
Jx+2y=-27=3
Ix-y+z=2

The system of equations can be writtenas AX =B

1 2 =3 x 3]
whereA=|3 2 -=2|X=|y|B=|3
2 -1 1 z 2



A-! exists, so system of equations has a unigue

solution given by X = A-1B

x o1 276 [7]]1
= -7 7 -7|[3[= =4 -35|=| -5
z| “|-7 5 -af|2 -35| |-5

= x=1y=-5z=-5
60, Wehave x-y+2z=7

il
-ufl-»

Zx-y+3z=12
x+2y-2=5 I
The given system of equations can be written as AX =B, |
where "
i-1 2 X 7
A=12 -1 3| X=|y|andB=|12
3 2 4 z 5
1 -1 2
Here, |A|=[2 -1 3
3 2 -

=1(1-6)+1(-2-9)+2(4+3)
=-5-11+14=-2+0

A! exists. So system of eguations has a unigue

solution given by X=A"'B

511 7T -5 3 o=t
adjA=|3 -7 -5|=|11 -7 1
1 1 1 7 -5 1
=5 3 -1
Now, A1 -m[ad.ﬁ]_.ui_ 1 -7 1
7 -5 1
Now, X =A1B
x 1-53-1:" 2
= |r[=-3l11 7 1 j12[=—|-2<1
z 7 5 1f5] -6| |3
= x=2y=12=3
2 -3 5
61. Wehave A=13 2 -4
11 =3
2 -3 5
= |Al=|3 2 -4
i S

=2(-4+4)+3[-6+4)+5(3-2)
=-6+5=-1+0
A-lexists,
Mow, A,y = 0, A, = 2 A =1 A, = -1 A, = -9,

Azg_ = -5, Am = 24:‘&31 = 23.A:13 =13

0 -1 2]

adiA=|2 -9 23

1 -5 13|
[0 -1 2
Now,A™ = TadiA=(-1)|2 -9 23
Al 1 -5 13

{ whereA= (3 2 -4|X=|y|B=|-5

{ Now, |A| =

o 1 =2
=|=-2 9 =23
-1 5§ -13

The given system of equations is
§ 2x-3y+52=11,3x+2y-dz=-5,x+y-227=-3
i The system of equations can be written as AX = B,

2 -3 5§ X 11]

1 1 =2 z -3

Since A1 exists, therefore, system of equations has a
i unigue solution given by

[0 1 -2J11] [1]
X=A'B=|-2 9 -23|-5|=|2
i -1 5 -13)[-3] |3]
‘= x=1y=2andz=3.
; 0 1 2
i 62. Given,A=|1 2 3
: 3 1 1
: 01 2
f= |Al=|1 2 3] =0(2-3)-1(1-9)+2(1-6)
- W |
i =8-10=-2
| As]A|# 0. . A-texists and At is given by TETMM
i 4 8 5] -1 1
P afjA<l1 -% 5| =|la 4 2
: -1 2 -1 |-5 3 -1
TR S
. at=Ma 5 2 0|
] = I |
EGiven.
y+2z=5
x+2y+3z=10
i I+ty+z=9
i The given system of equations can be written as AX=8
i Q-4 2 X 5
i Where, A={1 2 3|X=|y|and B=|10
: 31 1 z 9

X=A'B

by using equation I:!]I weget

-1 1 -5+10-9 2
§x=' a-e.z z&--—-dﬂ—ﬁﬂla——u——z 1
-5 3 -25+30-9 2

X“z}"“j. Z=‘

111
i 63, Wehave A={1 o 2
i 311

10-2)-1(1-
=-2+5+1=4#0
Al exists.

&) +1(1)



Now, Ay =-2,A;,=5A43=1,A;,=0,A;,=-2,A,5=2 A5, -6 17 13

=2,Ap=-1,Az=~1 / e -m -adjA —61—7 14 5 -8
-2 0 2 -15 9 -1
-~ adjA=| 5 =2 -1 gAsA"exists.sosystemofequationshasauniquesolution
1. 2 =f . givenbyX=A"'B
-2 0 2 [ -6 17 13][-4
. A“’:ﬁade:% 5 -2 -1 = |y =61—7 14 5 -gff 2
i 2 -1 | z -15 9 -1||11
Now the given equations are [ 201 3
ApyEEan S Y
x+0y+22=7 67 67 1
Ix+y+z=12 : 7
The given system of equations can be written as AX =B : | ARy =221
where ¥ Corcept Anvicd (@]
111 X 6 2 For a system of equations, AX = B, if JA] # 0, then the
A=|1 0 2| X=|y|.B=|7 given system of equations is consistent and has a
312 z 12 unique solution.

A-1 exists, so system has a unique solution given by 1 -1 2(-2 0 1 100
X=A"B. ;65. Wehave|0 2 =-3||9 2 =3| =0 1 0j=
x] 2 0 2] 3 -2 4fl6 1 2] |lo o1

=’H=ZS'2 o B I F-f 27 (6 a
z i islo 2 3| <9 2 -3

A -12+0+24 § 12| |3 3 -2 4 6 1 =2
==|30-14-12 =Z 4 |1=|1 : 1 0 3 1 2 9 &
6+14-12 8| |2 :
ior |=-1 2 =21 =0 2 1
= x=3,y=12=2 2 3 4 1 -3 -2

64. The given system of equations is Mow the given system of equations is

S
N Tess -x+2y-2z=4
Jx=-3y-4dz=11

2x-3y+dzr=-3

The system of equations can be written as AX =8B The system ufequatinns éan Béwiitton as Ak =0

1 2 -3 X —4

where, A=|2 3 2 X=|y|B=|2
3 -3 4 = 1 ;where.A--l 2 X—}rE-

-3 4

Now, A= ; i -23 Sincau_i A“_emsts. so system of equations has a unique
i solution, given by
3 =3 -4 : X= A-B
= |A|=1 ; -: X -2 9 af « =18+36=18] [0
yl= 14| = 8-3 =|5
9, S z -3 =21-3 G9=12+6 3
=1(-12+4)-2(-8-48)-3(-6-9) i
=-6+28+45=67%0 i = x=0y=52z=3
Al exists. - 4 471 -1 1
MNow, Ay =-6, A= 14, Aya=-15 Ay =17 Ay = 5, 6'5 Wehave, (-7 1 3|1 =2 -2
Azs=9, Agy =13, Az = =8, Az = =1 § =3 ~1|l2 1 3

adjA=| 14 5 -8 L =|=T4l46 T=243 =7-2+49

-6 17 13 —4+4+8 4-8B+4 -4-8412 800
ﬂ 8 o0|=8
=15 § -1 5-3-2 -5+46-1 5+6-3 08



-4 4 41 -1 1

:%-?131-24:1
-3 -1ff2 1 3

$ 4 1T" [-4 4 4
::1-2-2%-?13
3 4 3 5 o3 =1

The given system of equations is

X-y+z=4,x-2y-22=9,2x+y+3z=1anditcanbe :

written as AX = B, where

1i-1 1 X 4
A=[1 =2 =2 X=|yl|andB=|%
21 3 z 1
Here, 4| =1{-6+2) + 1{3+ 4) + 1{1 + 4)
=-4+7+5=8z0

So, the given system of eguations has a unigue solution

given by X =418

X -4 4 474 =16+36+ 4
= y]=§[ H?}-%[ -28+9+3}
|z =1fj1 20-27-1
[ 24
=% 16| = -2 = X=3Jy=-22=-1
| -8 -1

67. Let one pen of variety "A’ costs T x, one pen of varle*h_.r

'B’ costs T y and one pen of variety 'C' costs T 2.
According to question,

X+y+2=21 (For Meenu)
dx+ 3y +27=60 (For Jeevan)
&x+2y+3z=70 (For Shikha)
The given system of equations can be writtenas AX=B
i11 x 21
where, A=|4 3 2| X=|y|andB=|&0
& 2 3 z 70
1 11
|Al=4 3 2=1%-4)-1{12-12}+1{8-18)=-520
& 2 3

solution given by X = A-1B.
MNow, Ay, =5,4,,=0,A,;=-10,
Ay =-1A,=-3 A23=4

Ay =-1, Aaz“ 2,A5;=

-1 —1
adjA= =3 2
=10 4 =1
5 =1 =1]
Al —{a djd) =—| 0 =3 2
A =
Al = 0 4 o
Now, X=A'1B
i =1 =1][21 [ x § =25
¥il=— -3 2||60] = |¥|=—=|—40
(=5) =5
z —lﬂl 4 =1)l70 E: [ ]—40

X 5
= |y |=|8] = x=5y=8.z=8
z| |8

Cost of 1 pen of variety 'A'=T 5

Cost of 1 pen of variety'B'=% 8
i Costof 1penof variety'C =38

! 68. According to question, we have,

{ 3x+ 2y +2z=1000 A
: dx+y+3z=1500 i)
i x+y+2=600 i)
i The given system of equations can be written as AX =B
3 21 x 1000
| where, A={4 1 3| X=|y|andB={1500
111 z 600

3 21

lA=l4 1 3=-520
111

A is invertible and system of equations has a unique

| solution givenby X=A"1B

| Now,Ay,=-2,A,=-1A,,=3,
Ay =-1A,=2A,=-1,
Ay =5.Ay,=-5A5=-5

R
adj A=|-1 2 =5
3 =1 =5
=2 -1 5
a2t -1, 5, g
: Al Rl e y g
| Now,X=A"B
P [x -2 -1 5][1000 -500
o |yl==Y-1 2 -5||1500 |==1{-1000
E 3 =1 =5|| 600 ~1500
[x] [100
. = |y|=|200| =x=100,y=200,z= 300
: E 300

i Hence the money awarded for discipline, politeness and
punctuality are ¥ 100, T 200 and T 300 respectively.

A1 exists and system of equations has a unique : Apart from the above three values schools can award
i children for sincerity.

&9, According to question, we have

| 3x+2y+2=1600 i}
| dx+y+32=2300 -.ii)
P x+y+z=9%00 .|}

The given system of equations can be written as AX =B

321 1600
i where A=|4 1 3 X-',r .B=

111
321

|Al=ls 1 3=-s520

1 1 1
A is invertible and system of equations has a unigue

! solution given by X = A-1B



Now, Ay, ==-2 A ==-14,,=3,
Ap=-1An=2A5=-1,
AEI = E.A@ = —514433’: —5

-2 -1 5
adjA=|-1 2 -5
3 -1 -5
=2 =1 5]
£ A“-M-i -1 2 =5
|Al 2 3 -1 -5]
MNow. X=A"1B
[x] —2 -1 5 =1000
= |y -— —1 2 =_?1 =1500
-1 -5 =2000
ES
= |¥|= 30:]
| z| [400

= x=200,y=300z=400

helpfulness are T 200,¥ 300 and T 400 respectively.

Apart from the above three values schools can award

children for discipline.

70, According to guestion, we have

Ix+2y+2=2200
4x+y+3z=3100 i)
X+y+2=1200 i)

The given system of equations can be written as
AX =B, where

0

i = x=2300,y=400,z=500
i Hence, the money awarded for tolerance, kindness and
leadership are ¥ 300, T 400 and ¥ 500 respectively.

Apart from the above three values schools can award
: children for sincerity.

71, let ¥ x, T y and T z be deposited at the rates of
 interest 5%, 8% and s%fx. respectively.
According to question,

§x+y+zwﬂIﬂ
ix-y=0
i 5 8 17. ¥
*100 " 100752 “T00 -0

= 10x+ 16y + 17z= 110000
The system of equations can be written as AX =8
Hence, the money awarded for sincerity, truthfulness and

. 1 1 1 x 7000
iwhere, Am| 1 =1 0 [ X=|y|andB 0
10 16 17 z 110000
1 1 1
(JAlI=|1 -1 0| =1-17)-(17}+1(16+10)=-8=0
10 16 17

Al exists. So, system of equations has a unigue

- solution and it is given by X = A~1B
NUW,AH =—1?,AL-2 =_1?‘A£3 = 215-.

321 X 2200 2A21=_1,AH=?,A23=._5,
A=}4 1 3| X=]y|B=|3100 iﬂn‘iﬂn‘l-ﬂaz‘*?
111 z 1200 i sFEg 3
3 21 adjA=|-17 7 1
|A|= 1 3==5z0 24 e
11 1
i =17 =1 1
A is invertible and system of equations has a unique : and A-L --—ad]A-l 47 7 1
solution given by X=A-18 i |A] -8 .
NW.A11=—ZA12=—1,A13=3. ENUWH:A"‘E
Agym-1,A5=2 A55=-1, J; T
Az = 5,A5=-5A5=-5 1 7000
2 -1 5 E:T’='E'ﬂ? 14 0O
" i 26 -6 -2||110000
adjA=[-1 2 -5 o
3 -1 -5 4 00
. i e [ - adj:A.J=—4 4 0
PR I | I 5
Al "5 -
A > 3 =1 =5 i= x=1125=y,2=4750
Mow, X=A1HB

-2 -1 57][2200 1-15||:u}
= -—-1 2 -5l 3100 {==| -2000
3 =51 1200 =2500

First, make the linear equations from given word
problem and then solve the equations.



72. According to guestion, we have
x+y+z=1500
2x + 3y + 4z = 45600
Ix+2y+32=4100
The system of equations can be written as AX =8
1.:3. 1 X 1500
where, A=|2 3 4l:x=[y]ama= 44600
32 32 z 4100
1 1 1
[AE2 3 4
3 2 3
=19-8)-16-12)+1(4-9)
=1+6-5=2=0

A1 exists and so, system of equations has a unigue

solution given by X = A-1B
NDW..AH - :l...lﬂlj_g= 6.1&1‘3“‘-5.
A= =1Ap=0A=1,
Az L Ap=-2 An=1

s I |
adid=| 6 0 -2
-5 1 1
1 -1 1
atataun e o <
1Al A5 1 1
Now,X=A"!B
x] [1 -1 17][1500
- H:é 6 0 =2| 4600
z| “|-5 1 1 [l4100
1000] [500
~Y a00 |= dm‘:xviﬂﬂ;v=4ﬂ]:z=6m.
2 | 600

1200

Apart from sincerity, truthfulness and hard work, the |

schools can include an award for regularity.

S\ CBSE Sample Questions £&

2 4| |2x 4

1. (d) : We have, g

(d) : We have ‘5 1I .
= 2-20=2@-24=2=6 = x*=3= x=+3 (1) |
2 (a): AN = |A] A= A2 = (-3 =9 (1
3 c): - Ais singular matrix.
» |Al=0

k & = 5
= 2k=n::.2k -32=0= k¥=16= k=1+4 (1)
4. (cl:Wehave, AT=24
= |A%=|24| i
= |A]2=2%4A] [As|kA| = k4| for amatrixof ordern] |
= |A|[lA|-8]=0
= either |A|=0or |A] =8

But A is non-singular matrix = |A]=0

|24] = 2%|A| = 64 (1

T

Ly

We have, A% = 24
|aa] = |24|
lalla| = 8|A] (1/2)
(= |AB| = |A||B| and |kA| = k°|A],
where n is order of square matrix A)
JAl (1] -8)=0 (1)
|Al=0 or 8 (1/2)

6. (b):We have, |a| = -7

iy
P Y apAn =anA, +a,Ay, vag A =|Al==7 (1)
P B

7.  We know that, if elements of a row are multiplied
i with cofactors of any other row, then their sumis 0.

04485 + Qyaflan +85385,= 0. (1)
i 8. (b): Given, |A] = 5, order of matrix,n=3.
i |adjA| = |A]"- 1= |adj A| = 25 (1)
19, [d):We know that, |adj A| = |A|™?, where n is the
i order of A.
Here, |adjA| = A2 =(-4)2=1& (1)
10. (c) : We know that, (adj A) = cofactor matrixof A
' Here, cofactor matrix of A:[ ?5 2]::;;1].&1’ (1)
|11 (b):Wehave, |A|=6+1=7
2
i Also, adjA=
PEEE [1 3]
i | 12 -1
| Now, A =—adj(A)==
e T ?li SJ
P ootaats]t 2 (1)
2 &

12, We know, |adjd| = |A|"- 1, where n x n is the order of
i non-singular matrix A

ladjA] = (-4)3-1= 16 (1)
i 2 -3 5
i 13. Given, A=|3 2 -4
: 1 1 =2
: || = 2(0) + 3(-2) + 5{1) =-1=0 (1/2)
| As, |A| #0,s0 A exists and given by
_1 adjA
a7 T
I 0 -1 2 0o -1 2
- Now,adjA=|2 -9 23 A= 9 23 (1%)
i 1 =5 13 1 -5 13
The given system of equations are :
2x-3y+5z=11
Ix+2y-42=-5
x+y-2r=-3

i The given system of equations can be written asAX =B

2 -3 5

X 11
{ where, A=|3 2 4| X=|y|andB=|-5
: F -3

1 1 -2



-1 2711 i
- xn‘s::“ [ -9 23|l-5 (1%) |
=5 13||-3
A C 0+5-6
=E 22+45-469 (1/2)
| 11+25-39 i
x| ;
= |¥|= _11[ ]:x ly=2andz=3 (1) :
z_
1 2 0
14, Wehave, A={-2 -1 -2
0 -1 1
|Al=1{-1-2)-2(-2-0)+0=-3+4=1+0
Alexists, (1)
-3 =2 -4
MNow,adjA=|2 1 2
2 1 3
-3 =2 -4
S —m{adm] 2, A +2 (1%) |
x 4 a3
We have, x - 2y =10
2x-y-2=8
=2y+2=7
The given equations can be written as
i1 =2 01=x] [10
2 =1 =1jjy|=| 8|

0 =2 1fiz| |7

=

x] ,[2 3] [
;:y=g_42-4 17]= -c.
F || -1 57| %2

FE
= x=2 y=-1z=4

: whichisof the form AX =B

1. 22 B -3 2

i where, A=|2 -1 -1|= A41=[-2 1

0:+2 % - 2
= X=A"B

i x] [-3 2 27107 Jo

= |vlsl=2 1 1) 8 |=|-5

: z| |4 2 37| |-3

x=0,y=-52z=-3

i 15. Wehave,

1 -10 2
AB=j2 3 4
0 1 2 2

23

= AB=6l = A—1=E{3;

i The given equations can be written as

1 -1 0fjx 3
2 3 4|y|=|17
0 1 2§:=z 7

which is of the form AX=C
X=AC

r

i X 2
P = |yl=l=1
4

(A

(1)

(1%%)
0o
6 0 (1)
0 é

(1)

(1)

(1%)
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