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Very §h6/rt Answer : [1 Mark]

1. For what value of X, is following matrix singular ?

3-2x x+1
y BTt |

Sol. Let A:F—Zx XH}
2 4

Matrix A is singular = |Al=0

3-2x x+1
2 4
(12—8x)—(2x+2)=0
-10x+10=0

O0x=-10 = x=1

A matrix A, of order 3 x 3, has determinant value 4. Find the value of [3A.
. Here |A| =4
/" For3 x 3 matrix
BA| = 37A|
= 27|A| = 27x 4 = 108
: L [3x+y -y i
3. Find the value of x, if =
Jg=x Bl =5 3

Sol. 3x+y=1&y=-2

x-2=1 = x=1

'x=l,y=—-2

. (2 -l
4. Wn'tctheadjointofthefollowingmatnx:(4 3]

Sol. A={2 _IJ
4 3

: |
AdjA =
—4 2

5. Aisasquare matrix of order 3 and [A| = 7. Write the valug of [adj. A|.

Sol. |A|=7
IAdjA| = A" = (7)*= 49

[CBSE 2008, 1M]

(1]
[CBSE 2008, 1M]

//
(1]

[CBSE 2009, 1M]

~

(1]

[CBSE 2010, 1M]

|

P

(1] ;

[CBSE 2010, 1M]

(1]
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Matrices

6. Ifamatrix has 5 elements, write all possible orders it can have. [CBSE 2011, 1M]
Sol. Only two possible order 1 X Sor5x 1 (1]
2 3 . .
7. IfA= [5 9:\ , write A~'in terms of A, [CBSE 2011, 1M]
Al ¢ Ol 190
Sol. |Al= 5 o = ’ l‘\’//
\
T war /4/\ [
_ -2 -5 -2 -3
adjA = =
§ =32 £S5« A2
PRI R
(A) 1915 -2
Alaa (1]
19
8.  Find the value of x + y from the following equation :
5 X T 3 4 6 2012 1M]
7 y—gi B S 15 [Chak
¥ X 5 2= 4 7 6
Sol. Given 2[7 y—S] + L 2] = [15 14]
/

2x+3=7 = x=2
and 2(y-3)+2=14
=>y-3+1l=7T=>y=9

x+y=2+9=11 . m
ek e ,
9 IfAT=|-1 2|andB=|, , ,|, then find AT~ BT [CBSE 2012 1M}
]
1
¢ -1 1
¢ Sol. B'=|2 2
; 13
3 4 il 4 3
: AT — BT = | <1t Q)L ilintugil 20l L3 (1]
Ol 1 -1 2
/’ 0o 1 =2
: 10.  For what value of x, is the matrix A=| =1 0 3 | a skew-symmetric matrix ? [CBSE 2013 1M]
§ ) S
]/Seki x=2 [A' = -A] (1]
E
41
e TR T TR TV TS PO —
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LS 4RI 3 g . BSE 2013 1M)
1. Ifmarix a5 1 } and A% = XA, then write the value of A. [C W

-

Sal. A= AA

AA = 1A

[ 18 —IS-‘ [ 3 —SJ
- O ) I: ‘! -

L 18 18 ] -3 3

(1]

I8 =34 = A=6
12 If Ais a square matrix such that A2 = A, then write the value of 7A = (I + A), where 115 an \du
[CBSE 2014, 1M]

matrix.
Sol. 7A - (I +A)
= [T+ AT+ A)] =74 - [ + A% + 2A1] [T +A]
=TA-[T+A+2A] [1+A]
=TA-[T+3A][I+A]
=T7A - [I11+]IA + 3AI + 3A7

=T7A-[I+A+3A +3A] (w A’=A) /
=7A'— [I + 7A] ’\
=—1 : [1]
[x-y z |14 '
13 If |2x—y w|~| 0 5| find the value of x +y. [CBSE 2014, 1M]
/Sol. x-y=1 (1)
xX-y=0=>y=2X
x-2x=-1 from Eq. (i)
X=-l=2x=1&y=2
thcnx+y—1+2=3 [1]
A , find the value of x. [CBSE 2014, 1M]
{
Sol. 12x+14=32-42 f
12x = -24
X =-2 [1]
cos® sinB
By FA=] , then for any natural number n, find the value of Det(A").
—sinf® cos
_ [CBSE 2015, 1M]
Suctata s nf sin r_16- | B, (o ®
—sinn® cosnB ‘ |
|A”| = cos™n6 + sin’nf = 1 (1] j
T - — : _ — l

R ——_cdi]
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16. If A :{ , J find o satisfying 0 <o < T When A +AT= J'z_I,; where AT is transpose
—SInmo  CoSsa 2 2
of A. [CBSE 2016, 1M]
Sol. A+AT=421,
cosa  sina cosQ —Si 15550
- (7 b el )
—sina.  coso sinc.  cosao ()l
2cosa 0 \/5 0
= 0 2cosa) 0 \/5
2cosa= \/5
|
COSOL = ——
32
T T
== i) =
4 ( 2} C4
Short Answer : [4 Marks]
) 3¢ -l
ﬁ /l If ‘A ={ ; 2} , show that A2—5A + 71 =0. Hence find A~ " [CBSE 2007, 4M]
=7 eiiis
SO AY ARA'= = o
-1 2{/-1 2 -5 3
Sl 1 0
g gl +17
-5 3 -1 2 0 1
g 45 F=ish =5 e [OO}
= e ot = =) 2
il g
Now AT-5A+71=0
= AA-5A+7I=0
= AAAT'-5AAT+TIAT=0
1 = Al-5I+7A*1=0
£
| o ar=SIe AT =%(SI—A) e
' 1t Oy i3 1(2 _—1]
Al =t L =—| 1 ¢ : [2]
7 7(-(0 1} [—12 7\t 3
;@If A= B _i ,find the value of 2 so that A>= 2.A —2I. Hence find A", [CBSE 2007, 4M]

3 =213 -2

] b

A2=KA_21 . Bppes ro

Pe=p
4 4

Sol. A2=AA =[

i
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Sol.

[1 —2“=k[3 -2}_2[1 0}
4 4| |4 2 0 1
1 -2] [3x-2 -2
2[4x —21—2J

4h=41=1

At=1.A-2
A?=A-21
AAA" = AA" - 2IA [ AAT =1, A= A]
Al =]-2A"
2AT =1-AI=>2A"'=1-A

el T 22

Al =_l_ -2 2 (
2|4 3 o & 4
@ Express the following matrix as the sum of a symmetric and skew symmetric matrix, and verify ¥
(3 -2 4
result: | 3 -2 -5 [CBSE 2010, 4V
(3 22 -4
LetA=| 3 -2 -5
=1 ST
| 1 . i
A=—[A+A'l+-[A-A |
2[ ] 2[ ]
3 '3 -1
A'=|-2 -2 1.
-4 -5 2 _
6 1 -5 0 -5 -3
A+A'=[1 -4 -4|&A-A'=|5 0 -6 [1]
-5 4 4 3 6 .0
PP
6 TAH : .
HenceP=-;— - 2 -2 -2 1]
-5 4 4 5
- -2 2
L2 ]
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[ROTA (RATAGTHAN]
) 0 —i ~ﬂ
0 -5 -3 22
L 5
Q=—(5S 0 -6|=|- 0 -3
2 2
36 0 3 (1]
- 3 0
L2 l
-+ P'=P(symmetric) & Q'=-Q(skew symmetric)
g 4 A=P+Q Hence proved. :
/20. ) For the following matrices A and B, verify that (AB)'= B'A'.
\urt 1
A=|-4|,B=(-1 2 1) [CBSE 2010, 4M]
3
1 -1 2 1
Sol. AB=|4| (-1 2 1,=|4 -8 —4
3 Ixl —3 6 3
-1 4 3
(AB)=|2 -8 6 (2]
1il=4 13
-1
B'=l2,A'=0 —4 3
|
-1 -1 4 =3
B'A'=| 2 |t 4 3)=|2 -8 6 2]
1 1 -4 3
21. There are 2 families A and B. There are 4 men, 6 women and 2 children in family A, and 2 men, 2
women and 4 children in family B. Then recommended daily amount of calories is 2400 for men,
1900 for women, 1800 for children and 45 grams of proteins for men, 55 grams for women and 33
grams for children. Represent the above information using matrices. Using matrix multiplication,
% calculate the total requirement of calories and proteins for each of the 2 families. What awareness can
] you create among people about the balanced diet from this question ? [CBSE 2015, 4M]
! Sol. The numbers of the two families can be represented by the 2 X 3 matrix.
i MW C
i
i o Al4 6 2 (1]
1 Bli24 2" 4
§ and the recommended daily allowance of calories and protein for each member can be
§ represented by 3 x 2 matrix
¥
4 Calories Proteins
M[2400 45
§ R =W| 1900 85 (1]
! clig0 33
E
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The total requirement of calories and proteins for e
multiplication :

e [4 62 2400 45) o600 576] Q
Tl 2 490 3= glse00 332
1800 33 —_—
~ Value Based : Balanced diet gives best health. -dtheinverSeofthchHOW g :
[©.22. Using elementary row operations (transformatlonS) fin

01 2 [CBSE 2015, 4y
1 2 3
el 0
OR
0 ) N | 2| -
nd (A +B)C. Also verf
/ﬁ/( S R - R S ) ‘,thcha]C“]ate.Ac’Bc'a 14 o8
T =8 50 120 : [CBSE 2015, 4y
that (A + B)C = AC + BC. by
| 0 12
Sol. Let A=(1 2 3
310
We know that A =IA
01 2] .01 6 0 |
1. 3= 1 0la
350l [0 0 1 )
Rl(—)R2 i
0..1,,2|=f1, OOA‘,, 1q | il 1 ) -’ ¢ Ml
i3 Q@ » G201 | ‘z
R;<>R;=3R K 1k s |

01 2(=|1 0 0lA L

0 -5 -9 (00 =3 1 2l A ;
R, > R;~2R, and Ry—>R;+5R, .| |
H HE et ) Yify ps
1 0 SN~ | i
01 2(=|1 0 0|A
00 1] [5 =31 N 5
R,>R,-2R,andR, >R, +R, |
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Matric

AC=|-6 0 8ff-2
7 -8 0] 3

0~-12+21] 9
AC =|-12+0424 | =12
l4+16+0“ 30

-

1] 2]
2| =2
ofl 3]°
0-2+3] 1
BC=|2+0+6|=| 8
2-4+0] |-2

—_— e
S

01 6. 70

(A+B)C={-6 0 8[+1 0 2

T v o8 i Oslimtad

[0 7 8| 2
=—5 O 10 _‘2
|8 -6 0] 3

[ 0-14+24 10
=[-10+0+30|=|20
i [16+12+0 28

10
Now LHS = (A + B)C =| 20
' 28

OR

|
[\

from equation (iii)

[

(/1)

(1]

(1]

(1]

47
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9 1
RHS = AC+BC=|12 |+| 8 from equation (i) and (i)
30 [-2

10
=|20
28

Hence (A +B) . C = AC + BC (1]

23. /A typist charges ¥ 145 for typing 10 English and 3 Hindi pages, while charges for typing 3 English
and 10 Hindi pages are ¥ 180. Using matrices, find the charges of typing one English and one Hindi
page separately. However typist charged only ¥ 2 per page from a poor student Shyam‘for 5 Hindi
pages. How much less was charged from this poor boy? Which values are reflected in this problem?

[CBSE 2016, 4M]
Sol.  Let x and y be the charges of one Eng. and one Hindi page respectively.

10x + 3y = 145

3x + 10y = 180
matrix form, 103 i x =5 145 _ [1%]

3 10]ly| [180 _ ;

Let A X =B S \\‘:‘“‘

X=A"B b '\\\

o adjA ¢\ \°
A" =—— N
|A]

' 10 -3
|A| =91 and adjA =[ ’ ]

10
el [10 -3][145
91[-3 10180
1[910
" 91| 1365

10
o=

| (k8

x| 10 :

vl 15 (174
=Rz 10, y=Rs. 15 L
Typist charged from poor student =2 x 5 =Rs.10
actual price is 15 x 5=Rs. 75 '

The poor boy was charged =75 — 10 = Rs. 65 |
always helps poor pepule. i ‘
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o b , Matrices
Aang Answer : [6 Marks]

sing matrix method solve the following system of linear equations : [CBSE 2005, 07, 2011 6M]
X+2y+z=7

X+3z=11
2x -3y =1
Sol.  We can write the given eqs. as
AX=B - (1)
1 2 X 7
Where A=|1 0 3hX=ly|:;B=|1]
2 30 z l
k. 2.7
Now [A| =]l 0 3
2 30

=1(0+9)—2(0—6)+1(—3—0)
=9+12-3=1820

= A™' exists and it is given by : [1]
; l QISES 6
Al.=—adj. A=—| 6 -2 =2 "
ja] o e .
=3 % =2
From eq. (1)
X=A'B
X : =3 6 HET l 36| |2
= —_— -_ = 11|=— 8 =1
ol s 6 -2 -2 T 1 : [2]
z =35 =2l 54| |3
= ¥=2.y=17=3. . (1]
_ v o A Y
25.  Using elementary transformations, find the inverse of the following matrix: | o 5 7
: -2 4 -5
[CBSE 2008, 6M]
|l Seih2aass
Sol. LetA=[2 5 7 Y
g ARG :

In order to use elementary row transformation, we may write A = A

o3 3 I 00
2 5 =10 1 0|A | [1]
Jvegeasit g0l '
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Applying R, — R, - 2R R, >R +2R
(1 237171 o ¢
O 1 1 = -2 1 0 A :1._:}
00 1] |2 0
ApplyingR. >R -R,R R _3R
2 0] [-5 0 =37
0 1 O=‘-4 1 -1]A (1%4]
00 1] |2 0
Applying By R - 7&
1 0 0] Oy
0 1 0f=|4 1 _g|a (1
00 1] |2 o0 i
3
A- =?—4 1 -1 g
2 0 1]
26. Using matrices, solve the following system of equations : [CBSE 2009, 6M]
; X+y+z=6
03
3x+y+z=12
OR
[3 0 -1
Obtain the inverse of the following matrix using elementary operations : A = 12 3 0
1_0 4 1 |
Sol. Given equation can be written as AX=B = X=A-B
I 11 X 6
whereA={1 0 2|;:X=|y|:B=| 7
3. 12 z 12
I
Al=]1 0 2|=420 = A~ exist m
31 2
-2 0 2
| §°5 1 .
A—I =_,_,adJ = 5 -2 -1 [2]
(A) 4
1 2 -1
-2 0 2{6 I12
X=A"B=% s 2 afl7|= 4 @2
1 2 -1}12 8
=3, y=l,2=2 (1

SPERNE TS TR TRF T s SR B PR R e SR S
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OR

A=1A
(3 0 ~I] 00
23 0(=[0 1 0fA (1]
0 4 1] |0 0
C,—C +2C,
10 -1 [t 00
23 0[=/01 0]A 1
2 4 1] [2 0 1
C,—»C,+C,
I 00| |1 01
2 3 2|=0 1! DA 1
2 4-3] 2073
C, €, =Es1 '€ 2C <C
L 0O  1
0 L1a 2U=150 - L 0 |A (1]
-1 1 3| [-1 -3 3
G FEee—2C
CPa0 00 =13 |
01 0]=10 I -2[A 1)
R O e NS
C —mCa i C O onC sC
| geltl ) 3 4 3
0 <1 Q== g F = (1]
0 407714 a8l 2009 P
/ , 1 2 -2
27. Find the inverse of the following matrix using elementary operations : A=|~-1 3 0
¢ -2 1
[CBSE 2010, 6M]
f L AT
Sel. A=[{-1 3 O
Ok =28t
Al=A ' 1]

31
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Mathematics
1 0 0 1 2 -2
A0 | 0Of=|-1 3 0
0 0 | 0 -2 1
C,->C +C,
1 0 0 I 0 -2
0 1 l 0 1 1
G—=C+ 2C,
=0 .2 1 0.0
A0 1 0|=|-1 3 =2
G- 1 1 0 -1 1
G -+G+G,
i 22 Il 0 0
N 2 g 0 .1

sing matrices, solve the following system of equation :
2x+3y+3z=5, x-2y+z2=-4, Ix-y-22=3

Sol.

The given system can be written as AX = B,

Given system of equations 2x + 3y +3z=5,x-2y+z=-4and 3x -y -2z =3

(1Y)

(1

(1'4]

[CBSE 2012 6M]

25 3 X
where A=l 2 1 [ X=|y
3 -1 =2 z
['5
and B=|-4 i
| 3
52 E

e —————— S ————— ]
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Here Al=l =2 1
3 -1 =2
=23+ D3FR2-D+3=1+6)
=10+15+15=40=0 (1
therefore, the given system is consistent and has a unique solution given by
5 s sT [5s 3 9]
X-A‘B-I—(adr\\lLB adj A=|3 -13 11| =[5 -13 1| (2]
l9 1.7 5
5 s SWS‘ {5 3 9][s] 25-12+27]
1|_ 1
=—{3 -13 1||4|=—[5 13 = —| 25+52+3 1
40 l r e | B \ .
9 ‘1 -7]13] 15 11 -74[3 25-44-21
[x] [1
= l\y: 2| = x=lLy=2z=-1 (1
z =4

29. The management committee of a residential colony decided to award some of its members (say X)
for honesty, some (say y) for helping others and some others (say z) for supervising the workers so
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. If the
sum of the number of awardees for honesty and supervision is twice the number of awardees for helping
others, using matrix method, find the number of awardees of each category. Apart from these values,
namely, honesty, cooperation and supervision, suggest one more value of which the management of
the colony must include for awards. [CBSE 2013 6M]

Sol. x = awarded members for honesty
y= awarded members for helping (cooperation)

z = awarded members for supervision.

Sum of all the awarders is 12
sox+y+z=12 e ®
Three times the sum of awardess for y and z.

added to two times the x is 33

3(y+2)+2x=33 [ (for any two correct) [1¥4]
2x+3y+3z2=33 = (i1)
The sum of number of for x and z is twice the y
X+z=2y
x=2y+z =0 " UL (ii1)

above all three equation can be written as matrix form

53
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Mathematics
1o Iy 12
2 3 3 Y |=|33 [I/ZI
1 -2 1|z 0
et A X =B
adjA
X=A'B= ——B
|A|
IAl =13 +6) -1(2 = 3) 4 1(4 _ 3)
=9 4 | -7 = 3 [1/2]
adjA = [Ciil"'
9 1 -7 T9 3 o
=|-3 0 3| =1 o - [
0 -1 1 =7 3 |
9 -3 0712 108 -99 40 9
e | I
[ ]-—3 | 0 -11[33 =§ 12 40 40 =§ 12 (1]
-7 3 1 {10 -84 +99 40 15
X 3
Y (=14 = Xx=3,y=4,2=5 (1]
Z 5 :

Value Based : Those who keep their surrounding clean

ny other individual response with suitable justification be accepted, even if there is no referenc

to the text]. [1]

3(y Two schools A and B want to award their selected students on the values of sincerity, truthfulness
/ and helpfulnesé. The school A wants to award Rs, x each, Rs. y each and Rs. z each for the three
J respective values to 3, 2 and 1 students respectively with a total award money of Rs. 1,600. school

B wants to spend Rs. 2,300 to award its 4, | 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 Rs. 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. [CBSE 2014 6M]

Sol. According to statement
3x+ 2y + z = 1600

4x +y + 3z = 2300

X+y+2z=900 [1'2]

We can represent the given equation in matrix multiplication as
SR 2015 Ex 1600
4 13| y|[=|2300
11 1z 900

54
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et A X =

I

)
3

X =A"'B

\ ;‘dj \
|A|

|A] = 3(=2) = 2(1) + 1(3) =8

adjA = lk‘li '

[2 -1 3
= adja=|"12 -1
5 =5 -5]
2 ~1-5
¥ 1 "
X=--|-12-5
J -
[FEe es
x| [200
y |={300
z| | 400

(1]
T2 48
wliBF 2 -5 [1v4]
% mlf 5% i
1600 \/ oy ?St
¢ N <
2300 _ \?J &}y
900
Q (1]

Value Based : Award can also be given for punctuality.

[Any other individual response with suitable justification be accepted, even if there is no reference

to the text].

25

(1]

NCERT IMPORTANT QUESTIONS

Example

3, 10, 18,22, 24

Exercise # 3.1

5 (1), 9, 10

Exercise # 3.2

2 (i), 10, 15, 18

Exercise # 3.3

9,11

Miscellaneous Exercise

713
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