INDIAN SCHOOL AL WADI AL KABIR
Dept. of Mathematics 2025 — 2026
Class XII — Mathematics
Work Sheet — Determinants

1 If A 1s a square matrix of order 3 such that |A| =- 5 | then value of |—A| is

(a) 125 (b) - 125 ()5 (d)—5
2 . cosl5 sinlb
Evaluate §in75 cos75
) 1
@1 () 0 ©% @
3 What positive value of x makes the following pair of determinants equal
2x 3| |16 3
5 xl’15 2
(a) 4 (b) 8 (c) 2 (d) +4
4 If A 1s a square matrix of order 3 such that |adjA4|=64, then what 15 the value of
Al
(a)64 (®) 8 (c) -8 (d) +8

5 If for a square matrix A, A°—34 + I = 0 and 4! = x4 + yI, then the value of
x4+ yis
@-2 ™M2 (@©3 (@-3

6 1—-x 2 3
fjo «x 0| =0, then its roots are
0o 0 X

a0 M1 ()01 (d)o01,—1

7 If 4(3,4),B(—7,2),C(x,y) are collinear, then which of the following 15 true?
(@Ax+5v+17=0 (Bb)x+5y+13=0
(c)x—5y+17=0 (d)x—5y—17=0

8 If A 1s an invertible matrix of order 2, then det(4~1)=
a)—— ()0 ()1  (d)det(A)

detd

9 xX+yyv+zz+x
The value of | z X v | 15 equal to
1 1 1
(a) 0 (b) 1 ()x+y+z (d2(x+y+2)
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If A is a square matrix such that A’=I | then A is equal to:
a)2A (b)O (c)A (d)A+I

11

121
231
Jal

a) R (®){0} (c) {4} (d) R-{4}

It 1s a non-singular matrx and a € A4, then set A 1s

12

If |A|=|kA|, where A is a square matrix of order 2, then sum of all possible values of j ¢
a) 1 (b) -1 (c)2 (d)o

13

If A and B are square matrix of order of 3 such that |4] = —1 and |B| = 3 then
what 1s the value of |34B|?

a) —9 (b) —27 (c) —81 (d) 81

14

1 2 3
0 sinx cosx

0 cosx sinx
a)l (b) —1 (c) —cos2x (d) cos2x

The value of the determinant 15

15

x 00

0 x {}] then the value of ' |adj(4)] 1s

0 0 x

a) x° (b) x® (c) x° (d) x*’

If A=

Choose the correct answer out of the following choices.

(a) Both( A) and (R ) are true and (R ) 1s the correct explanation of (A).
(b) Both{ A) and (R ) are true and (R ) 1s not the correct explanation of (A)
(c) (A) 15 true and (R ) 1s false

(d) (A) 1s false and (R) is true

16

Assertion(A):The value of |i _x 1+ il 15 equal to 1
Reason(R):The value of the determinant of a matrix A order 2 x 2,
_[a b].
where A—[ nT] 1s ad — bc

i

17

Assertion(A): If A 1s an invertible matnx of order 2, and det A= 3 then det( Al s
1s equal to %

Reason(R): If A is an invertible matrix of order 2 then det (A™) =det(A)

18

Assertion(A): In a square matnx of order 3 the minor of an element
A2 1s 3 then cofactor of a>2 15 —3.
Reason(R): Cofactor an element az; = Ay = ( -1)™ M;;
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19 |Assertion(A):If A=|0 1 2| then|3A4|=27|4|
004
Reason(R): If A = /B where A and B are square matrices of order 7.
then |A|=F"B| wheren=1,2, 3
20 ti -IFA=[2 3 a=[21
Assertion(A): If A [ . 4] then Adj(A) [3 ¢ 4]
a a . ) ) :
Reasnn(R}:lfA=[ all a 12] then Adjoint(A) can be obtained by interchanging aqi
21 22
and a2 and by changing signs of a12 and a1
21 _J1 2 1 —4
A=} _ ] and B—[3 - 2] find |AB|
22 | A= ; B g] write A in terms of A
23 | For what value of x, 1s the following matrix singular?
[3 — 2x X+ l]
2 4
24 | If for any 2 x 2 square matnx A, A(AdjA)= [g g] , then write the value of | 4|
25 | If A is a nonsingular matrix of order 3 and |4| = —4, find |4. adjA|
26 | Find the equation of the line joining A (1, 3) and B ( 0, 0) using determinants
2—-35
27 | If Ajj1s the cofactor of the element aj of the determmant|{é 0 4|, find the value of
15 —7
az Axn
28 |1fa=[] °]. find the value of | 472 4|
29 | If A=[aj ] 1s amatrix of order 2 %2 | such that |[4] = — 15 and Ajj 1s the cofactor
of the element a; then finda 21 An1 +a 2 An
30 | Using determunants, find the area of APQR with vertices P(3,1),Q(9.3)and R(5.7).
Also find the equation of line PQ using determinants.
300
31 | IfA(adjA)=|0 3 0| then find the value of |4| +|adjA]
003
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x 37
32 |If x = —91sarootof |2 x 2|=0 then find the other 2 roots
76 x
33 _[2 3 _[1 -2 1_pa-l
I_'E'A—[ 1 4] and B—[_ 1 3] then verify that (AB)" =B~ A

34 | Solve the followmg system of equations by matrix method
3x —2y+3z=8

2x+y—z=1

dx —3y+2z=4

12 -2 3 -1 1
35 |IfA=|—1 3 0|andB'=|—15 6 — 5 [, find (AB)"!
0—-—21 5 -2 2

r

36 | Using the matrix method, solve the following system of linear equations

2 3 1 4 6 5 6 9 20
_+_+_:4‘___—_:]‘_—___:2
X Y Z X Y Z X Y Z

37 | If A=[E 1 12] show that A>-5A+71=0, hence find A™!

1121201
38 | Use the product [{} 2 3] [9 2 3] to solve the system of equations:-
324l 1 2
x—y+2z=1
dy—3z=1

3x —2y+4z=2

2 —3 5
39 |IfA=| 3 2 —4 |, find Al Use it to solve the s ystem of equations
1 1 -2

2x—3y+5z=11
3x+2y—4z= -5
x+y—2z = -3

x sind cosA
—s5ind —x 1
cosd 1 X

40 | Show that the determinant 1s independent of A
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41 | Manjit wants to donate a rectangular plot of land for
a school in his village. When he was asked to give
dimensions of the plot, he told that if its length is
decreased by 50 m and breadth is increased by 50m,
then its area will remain same, but if length is
decreased by 10m and breadth is decreased by 20m, | =2 X
then its area will decrease by 5300 m? x
Based on the information given above, answer the following questions
(i) Write down matrix equation represented by the given information
(i) How much is the area of rectangular field?

42 | Ram buys 5 pens, 3 bags 1 instrument box and pays a sum of Rs. 160. From the same shop,
Madhav buys 2 pens, 1 bag and 3 instrument boxes and pays a sum of Rs.190.Also Ankit
buys 1 pen, 2 bags and 4 instrument boxes and pays a sum of Rs.250.

Based on the above information, answer the following questions:
(i) Convert the given above situation into a matrix equation of the form AX =B
(if) Find |A|
(i) Find At
- OR -
Determine P = A?- 5A

43 | The management committee of a residential colony decided to award some of the students of
their colony (say x ) for honesty, some (say y) for helping others and some others (say z)for
supervising the workers to keep the colony neat and clean. The sum of all the awardees is
12.Three times the sum of awardees for cooperation and supervision added to two times the
number of awardees for honesty is 33.1f the sum of the number of awardees for honesty and
supervision is twice the number of awardees for helping others.
Based on the above information, answer the following questions:
(i) Convert the given above situation into a matrix equation of the form AX=B and find A
(i1) Find the number of awardees of each category.

44 | A company produces three products every day. Their production on certain day is 45 tons. It

Is found that the production of third product exceeds the production of first product by 8 tons
while the total production of first and third product is twice the production of second product.

Using the concepts of matrices and determinants, answer the following questions.
0] If X, y and z respectively denotes the quantity (in tons) of first, second and third
product produced, then convert the given above situation into a matrix equation of

the form AX = B and find A
(i) Findx:y:z
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ANSwers

1 C 2 B 3 A 4 D
5 B 6 C 7 C 8 A
9 A 10 C 11 D 12 D
13 C 14 C 15 B 16 A
17 | C 18 D 19 A 20 D
21 | -70 22 | A/19
23 |1 24 |8
25 | -64 26 |y=3x
27 | 110 28 |25
29 |-15 30 | 16sq units, x =3y
31 |12 32 |7&2
35 |[x=1,y=2,z=3 36 |x=2,y=3,2=5
37 a1 12 =1 38 |x=0,y=5,2z=3
A _?[1 3]
39 x=1vy=2,2z=3
41i l —1 41ii l -1
I Hss0) I Hss0)
42i 531 X (160 42ii | -22
A=|21 .3 X=[J’] B=|190
124 z 1250
42iii L [~2 —10 8] 42iii 7 5 13
Al=—r [—5 19 —13 P=A’-5A=|5 8 2]
3 —7—11 833
43i L1230 43ii | X=A"'B
AT=1110 -1 Hence x=3.,y=4.2=5
-7 31
44i 2 81 44ii | 11:15:19
At==-120 -2
2—-31
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