PRACTICE PAPER 01 (2026-27) - ANSWER KEY WITH SOLUTIONS
CHAPTER 03 : MATRICES

SUBJECT: MATHEMATICS MAX. MARKS: 40
CLASS: XI| DURATION: 1% hrs
SECTION - A

Questions 1 to 10 carry 1 mark each.

1.A= [aij], aij =i2—j2

Ans: (b) a skew-symmetric matrix

aji =j2—-i2= —aij foralli, j, so A"= —A (and a; = 0).
2. Equality of matrices

Ans: (c) 20

X+y=6andxy =8,s0x?+y%2=(x+yYy)2—-2xy =36 —16 = 20.
3. Order of B

Ans: (a) 4 x 3

Let Bbe p x g,s0 B isq x p. AB" = (4 x 3)(q x p) is defined only if g = 3. BA = (q X p)(4 x 3)

is defined only if p = 4. So B is 4 x 3.

4. A2026
Ans: (d) -I
Az = [ ‘01 _01 ] = 1,50 A = (=)2 = I.

2026 = 4 x 506 + 2, s0 A29%26 = (A%)390 A2 = | . () = 1.
5. (A+1)2-3A
Ans: (b) 1
(A+1)2=A2+2A+1=A+2A+1=3A+1(using A2 =A).
So(A+1)2—-3A=1.
6.A°=Aand B =-B
Ans: (a) a symmetric matrix
(AB — BA)Y = BA"— AB'= (—B)A — A(—B) = —BA + AB = AB — BA. So AB — BA is symmetric.

1 2
7. Inverse of [ 0 1 ]

Ans: (d) [ ; '12 ]

1T 2 1T -2 1 0 _ _
[0 1 ] [ 0 1 ] = [0 1 ] = |, and the product in the other order is also I. (The

matrix in option (a) is the transpose, not the inverse.)

8. (ABC)™!

Ans: (c) c1g~1a?

Applying (XY)™! = Y™1X7! twice: (ABC) "} = c™}aB)"t = c7iB7ia
9. Assertion-Reason

Ans: (d) A is false but R is true
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A is false: for example |: g) 8 :| |: 8 ? :| = 0O, but neither matrix is O.

R is true for real numbers. So A is false and R is true.

10. Assertion-Reason
Ans: (a) Both A and R are true and R is the correct explanation of A

A =Y%(A+ A) + %2(A — A’), where the first part is symmetric and the second is
skew-symmetric. R gives exactly this decomposition, so R explains A.

SECTION - B

Questions 11 to 14 carry 2 marks each.

wal 3 e[ 2[5 8

2+y 6 _ | 5 &6
[ 1 2x+2 ]‘[1 10]'(1)
Equating entries: 2+ y=5=y=3;2x+2=10=>x=4. (1)
12. AB and BA

2 -1 4
AB = (3 x 1)(1 x 3)is of order 3 x 3: AB = 4 -2 8 . (1)
6 -3 12
BA=(1x3)(3x1)isoforderl x 1: BA=[2(1) + (-1)(2) + 4(3)] = [12].
AB and BA are of different orders (3 x 3and 1 x 1), so AB # BA. (1)
13. Prove that A + A’ is symmetric
(A+A)Y=A+(A) (since (X+Y)=X+Y)(1)
=A+A=A+A.Hence (A+A) =A+ A, s0oA + A’ is symmetric. (1)

14.Finda, b
_ a b , a? - b? 2ab
LetX—[_b a].ThenX—[ —2ab 22 - p2 ].(1)
. . -3 4
Equating with 4 -3 |: a2 —b?= -3 and 2ab =4 = ab =2, so b = 2/a. Then a2 — 4/a =

—3=2a*+332-4=0=>(a?2+4)a*-1)=0=a2=1.Asa>0,a=1,b=2.(1)

SECTION - C

Questions 15 to 17 carry 3 marks each.

15.A=[_12 ?:|;showA2—2A+5I=OandfindA_1
1-4 2+2 -3 4
AZ‘[ “2-2  -4+1 ]‘[—4 —3]'(1)
-3-2+5 4-4
A2—2A+5I—[ 44 3045 ]—O.(l)
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From A2 — 2A = —-5I1, we get A(A — 21) = =51 = A - [(2] — A)/5] = |. Hence AL = (1/5)(21 — A) =
17 -2

(1/5)|: o 1 ].(1)

(Check: A - A™1 = (1/5)[ g g ] — 1)

16. Symmetric + skew-symmetric

2 3 1]
B = 5 -4 2 |.LetP=%(B+B)and Q =%(B - B).
-1 6 0 |
4 8 0 2 4 0
P=%»| 8 -8 8 |=] 4 -4 4 |,whichissymmetric (P =P). (1)
0 8 0 | 0 4 0
0 2 -2 0 1 -1
Q=% -2 0 4 = -1 0 2 |, which is skew-symmetric (Q" = —Q). (1)
2 -4 0 1 -2 0
2 5 -1
P+Q= 3 -4 6 =B.SoB=P+ Q. (1)
1 2 0

17. Induction: A" for A = [ 3 -4 ]

T -1
AN T+ 2n -4n
Let P(n): A" = [ n 1-2n ]
3 -4 .
n = 1: RHS = [ P ] = A, so P(1) is true. (1)
: . pak _ 1+ 2k -4k
Assume P(k) is true: A" = [ K 1 -2k ]
Kbl _ Ak p 3(1+ 2k) - 4k -4(1+ 2Kk) + 4k 3
Then AT7 = A A‘[ 3k + (1- 2k) ~4k - (1~ 2Kk) =
3+ 2k -4 - 4k _ 1+2(k+1) -4k +1) (1)
k+1 -1-2k - k+1 1-2(k+1) '

So P(k + 1) is true. By the principle of mathematical induction, P(n) is true for all n € N. (1)

SECTION - D

Question 18 carries 5 marks.

2 1
oas[2 1]

b . 2a+cC 2b+d 17 0
LetB—[C d].AB—Igwes[ 53 + 3c 5p + 3d ]_[O 1].(1)

2a+c=1and 5a + 3c =0: fromthefirst, c=1—-2a,s05a+3—-6a=0=a=3,c=-5.(1)

Q
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2b+d=0and5b+3d=1:d=—2b,505b—6b=1=>b=—1,d=2.SoB=|:_3 ) ]

(1)

. . 3 - 2 1] _ 6-5 3-3 _ _A-1
VerlfyBA—I.|:_5 2 ][5 3]—[ -10 + 10 5+6 ]—l.SOB—A . (%)

(A t=(A1): A= [ 200 ] and (A1) = [ 30 ].A’(A_l)'=

17 3 1 2
[ S:g __12 : 160 ] = | and (A_l)’A’ = [ _62_+52 155_+1g ] = |. Hence (A’)_1 =
ALy, (1)

OR
a b 1T 2 a+2c b+ 2d 1T O
Letx:[c d]'The”[3 5]X=[ 3a+5c  3b+5d ]=[3 1]'(2)

a+2c=1,3a+5c=3:a=1-2c=23-6c+5c=3=>c=0,a=1.
b+2d=0,3b+5d=1:b=-2d=-6d+5d=1=d=-1,b=2.(2)

(3 2 e [12][5 2]-15 22 ][5 0o

SECTION - E (Case Study Based Questions)

Questions 19 and 20 carry 4 marks each.

o

19. Stationery company case study
40 60 10 45 38
S = 50 30 20 , P = 12 |,C= 9 .
80 65

(i) Order of S =2 x 3, orderof P=3 x 1, order of SP = 2 x 1. (1)

40(45) + 60(12) + 10(80) ] _ [ 3320

(ii) Revenue = SP = [ 50(45) + 30(12) + 20(80) 4210

:| . Revenue: Branch 1 =

X3320, Branch 2 = X4210. (1)

7
(iii) Profit = S(P — C), where P — C = { 3 } .S(P-0C) = [ 50(7) + 30(3) + 20(15)

610
[ 740 ] - (1)

Profit: Branch 1 = X610, Branch 2 = X740. (1)

OR
10 10 10
(iii) New sales =S + T, where T = 0 10 10 |- Revenue = (S + T)P = SP + TP. (1)
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. 10(45 + 12 + 80) _[ 18707 _[ 33207 [ 18707 _
= 10(45 + 12 + 80) = | 1370 |->CTEvVENUE =1 4710 1370 | T
[ 4690

5580 ] . Branch 1 = 4690, Branch 2 = ¥5580. (1)

1 2 3 -2
20.Codecasestudy,E—[,| 3],D—[_1 1]

. 13 1
(|)M—13,A—1,T—20,H—8,SOM—|:20 8]'(1)

) 13+40  1+76 53 17
“”C‘EM"[ 13+60  1+24 ]"[73 25]'“)

_ 3-2 -2+2 _ _ 3-2 6-6 _ -1

(|||)ED—[ 3-13 2 +3 ]—IandDE—[ 141 2 +3 ]—I,soD—E (1)
. _ 3(32) - 2(44) 3(37) - 2(53) _ 8 5 .

Decoding: DR = [ ~30 + 44 _37+53 ] = [ 12 16 ],Le. H, E, L, P. The

word is HELP. (1)

-1+1 _ — 3-2 3-3 _ n=1_
i|—|andDE—|:_2+2 _2+3]—|.SO(E) =D =

(E71y. (1)

— End of Solutions —
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