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MATHEMATICS (cv1s

SYLLABUS : Matrices

Marking Scheme : (+4) for correct & (—1) for incorrect answer Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

1. IfB"-A=1
26 26 18 1 4 2
and A=|25 37 17|,B=|3 5 1},
52 39 50 71 6
then n =
(@ 2 b 3
() 4 @ s
2. IfA=B ﬂ then A100;
(a) 2100A b) 2%A
(c) 2101 (d) None of these

cos® —sin0

= T+A=L,if
If [sine cosO}’thenA A=1,1
(a) 9=IlTC,l’l€Z (b) 9=(2n+1)§,neZ

() 0= 2nn+§,n €Z  (d) None of these

1
If A= [g 0} , 1 is the unit matrix of order 2 and a, b are

arbitrary constants, then (al + bA)? is equal to
(@) a*l+abA (b) a*1+2abA
(c) a*1+b2A (d) None of these
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5. IfAisasquare matrix, then AA'isa
(a) skew-symmetricmatrix (b) symmetric matrix
(c) diagonal matrix (d) None of these

coso  sina
If f(o) = _sino. cosa and if a, B, y, are angle of a

triangle, then f(c). f(B). Ay) equals
@ 1 () -1,
© 0 (d) None of these
7. LetA, Band Cbe n x n matrices. Which one of the following

is a correct statement?
(a) IfAB=AC,thenB=C

a

(b) If A®+2A% +3A+51=0;thenAisinvertible.

(© IfA%2=0,thenA=0
(d) None of these

cosa —sina
8. Ian=[ ) },then
sina.  cosa
(@ A,. A(_a) =1 b)) A,. A(_a) =0
(©) Am.AB=AmB (d) Am.AB=Am_B

9.  IfAisasquare matrix such that(A—2I)(A+1)=0,thenA~! =

NER
n irp=| %> 2 A=[1 1} and Q = PAPT, then P
’ 1 ﬁ ’ 01 ’
2 2
(Q?995)PT equal to
1 2005 J3/2 2005
@ fo 1 10
1 2005 1 J3/2
© B2 1 @ 1o 2005
10 0
12. IfA=|0 1 O |and]Iis the unit matrix of order 3, then
a b -1
AZ +2A%+ 4A5 is equal to
(@) 7A8 (b) 7A7
© 8 d 6

13 LtA—[lz] dB [“ O) beN.Th
.e—34an_0b,a,e.en

(a) there cannot exist any B such that AB=BA
(b) there exist more than one but finite number of B's such
that AB=BA

(a) Al b) A+l (c) there exists exactly one B such that AB=BA
2 2 (d) there exist infinitely many B’s such that AB=BA
14. Given that
© 2(A-) d) 2A+I I o |k 11 000
10. Asquare matrix P satisfies P> =1 — P, where I is the identity o o2 1|1 1 1|=(0 0 0
matrix. If P" = 51— 8P, then n is equal to o 1 ofl 11 000
(@ 4 ® 5 then k =
© 6 @ 7 @@ 6 b 1 () 8 9
RESPONSE 5. @OO@ 6. OO 7. @ROW 8 @®OW 9. @®OW
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o

0 —tan —

15. IfA=

a
tan —
2

2, then (I-A) {

coso —sina
sina.  cosa

2
0

and /is the identity matrix of order

} is equal to

@ I+A () I-A © A-1 (@ A

16. If A=|4 2 3] isthe sum of a symmetric matrix B and

skew-symmetric matrix C, then B is

6 8 5
9 7 1
(6 6 7
2
(a)6 5
(7 5 1
(6 6 7
-6 2 —
© 6 5
-7 5 1

[0 2 =2
2 5 2
12 2 0

(b)

[0 6 -2
2 0 =2
2 2 0

GV

17. IfAis a square matrix such that A2=1, then
(A-1)*+(A+1)*-TA isequal to
@ A ®) I-A (¢ I+A () 3A
18. IfBisan idempotent matrix, and A=I— B, then

(@) AZ=A
(c) AB=I

Cos o

19. Let F(a)= {sina
0

(@ F(ap)
(¢) Fla+B)

®) Al=1
(d) BA=I

—-sina 0

cosa 0} then F(a). F(B) is equal to
0 1

o s

d Fla-p)

20.

21.

22.

23.

24.

For each real number x such that — 1 <x <1, let A (x) be the

1 —x x+
=1 -l - Y
matrix (1-x) [—x ) } and z Ty

Then

@ A@)=AX+AQ) ®) A@=AXAR)
© A@=AXAY) @ A@R)=AX)-AY)

If A= [0 _1} , then A% is equal to :
1 0
0 -1 01
(@) [1 0} (b [1 0}
-1 0 1 0
(©) [0 J @ [0 1}

o B
If [ y - a} is square root of identity matrix of order 2 then —

(@ 1+o?+By=0 (b) 1+o?-py=0
(© 1-a?+By=0 (d o?+py=1

IfA and B are matrices of same order, then (AB'—BA') isa
(a) skewsymmetric matrix (b) null matrix

(c) symmetric matrix (d) unitmatrix
it]2 YAl 2 =11 O then the matrix A cqual
3 2 5 _3 0 10’ en the matrix A equals

11 11
@ |10 ® 101
10 01
© |1 1 @ 119
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25. IfAissymmetric as well as skew-symmetric matrix, then A is

(@) Diagonal (b) Null a 0 o0 na 0 0
(c) Triangular (d) None of these © |o a® o d [0 na 0
26. IfAB=Aand BA=B, then B?isequal to n
@ B () A 0 0 a 0 0 na
© 1 @ o
27. IfA and B are two square matrices such that 2 i 4 1
—_ A-l 2_ -
B=-A"BA, then (A+B)*= 2 2 29. IfA= [ 7 4] andB= [7 2] then which statement is
@ O (b) A“+B -
() A2 +2AB+ B? (d A+B true ?
a 0 0] (@ AAT=] (b) BBT=I
28. LetA=|0 a O], then A"isequal to () AB#BA (d (AB)T=I
0 0 af 30. IfAis any square matrix, then which of the following is
n . n skew-symmetric?
as 0.0 as 0.0 @ A+AT (b) A—AT (c) AAT (d) ATA-A
@ |o a" 0 ® |0 a0
0 0 a 0 0 a

RESPONSE 25.0000@ 2600O0W@ 27.000@ 28.@00®0O@ 29. ®O®OW
GRID 30.0O©O@
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MATHEMATICS
SOLUTIONS

DAILY PRACTICE
PROBLEMS

@ -~ B'-A=I 11
1 0 0 |26 26 18 Ao [T 11 12501 1294
B"=|0 1 0|+[25 37 17 1 1|1 1|71 1

0 0 1] [52 39 50
L A3=22B ”,A4=23 B ”

[27 26 18 s i
g |25 38 17 A=TA, ATEZA
L -AE 11
100 — 199
1 4 21" [27 26 18 ATT=27A
_ cos® —sin0
oo |35 1| =253 17 @) 3. (¢) Wehave, A=[ ino O}
716 52 39 51 s cos
n#l AT = cos® sind
Now put n = 2, then t —sin® cos6

Now, AT+ A=1, (given)

1 4 2 1 4 2|1 4 2 _ _
B=3 5 1| =3 5 1|3 5 1 N cos® sin0 . cos® —sin0 _ 1 0
71 6 71 6l7 1 6 —sin® cos0O sin® cosO 01
1+12+14 4+420+2 2+4+12 2cos6 N
Floit Arslws Swdd =1 0 2cos0| |0 1
=|3+15+7 12+25+1 6+5+6 1
7+3+42 28+5+6 14+1+36 32cose=130089=5
27 26 13 39=2n1t+£,neZ
=125 38 17 3
4. () (al +bAY=a*+b?A>+2ab Al
’2 39 51 =a’’+ b* A%+ 2abA
Which is equal to R.H.S. of eq. (i). 0 0
©on=2 But A2=[0 0} = (al+ bAY = a?1 + 2abA.
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- Also, PS=P (5P -3I)

-1 P21 — P6=5p2_3p
5. (® LetA=(2 1 O0f thenA'=|-1 1 -1 = Pg=5(I—P)—3P
= P°=51-8P

1 -1 2 |1 0 2] So. n=6

1 =1 19Tt 2 171 13 1 4] 11. (@ GivenQ=PAPT

, = PTIQ=APT, (-- PPT=])
AA'=(2 1 O||-1 1 —-1|=[1 5 1 = PTQ2005p= APTQ2004 p = APT(Q2003pp
I -1 2|1 0 2 4 1 4 (- Q=PAPT= QP=PA)

=APT Q2002PA2 = APTpPA2004

1 17 1 2005
=AIA2004 =AZOOS = 0 1 =

cosa.  sina |[ cosp sinp
6. (b) Hence fla)f(B)=| _ sino. cosa || —sinf cosp

0 1
[ cosocosB—sinasinf  coscsinP+sina cosp }

—sinocosB—cosasinf3 —sinasinf+cosacosf Lo oyt 00 L oo

. 12. @ A’=[0 1 010 1 0[={0 10

cos(a+P) sin(a+P) b -1 b -1 [0 0 1
" | =sin(@+PB) cos(a+P) : e )

. A2=A4=A6=1; = A2+ 2A4%+ 4A6
cos(a+p+7) sm(a+ﬁ+y)} ~

similarly o) AB) Ay)= [_ sinfa+PB+y) cos(a+P+y)

1 0 0] [2 0 0] [4 00
. _10 1 0{+|0 2 0[|+|0 4 0
N - oo 1] oo 2[00 4
=|-sinn cosx|¥OTBTY=" L i
-1 07 1 0 [7 0 0]
=lo -1]7 Tjo 1] =7k _lo 7 o|=71,=7A%
7. () Wehave a theorem that if a square matrix A satisfies 00 7
the equation - -
ag+ayx +a,x’ + +a,x" =0 13. @ 4= L2 B=|? 0
0 1 2X T n =V, . = 3 4 = 0 b
where ag # 0 then Ais invertible.
Since A, B and C are n x n matrices and AB = a 2b
A satisfies the equation x* + 2x2 + 3x + 5 =0 as 3a 4b
A3 +2A% +3A +51 = 0, therefore, A is invertible. a 011 2 a 2a
BA = =
[0 b}[?} 4} [3b 4b}

—sino  cosa

cosa —sina || coso  sina
sina,  cosa

8. Ay Ay =] .
@ AgArw [ Hence, AB=BA only whena=5

.. There can be infinitely many B’s for which AB = B4

2 .2 . e
=|:. COoS a+s.1n o smaco;a Sl.n(;COS(l:| 1 o 0)2 kK 1 1 00 0
SINOLCOS O — S1IN QL COS AL cos“a+sin” o
® 2 111 1 1]=[{0 0 O
14. () o
_[r o], w2 1 of1 1 1] (000
0 1 _
9. @ (A-2D)(A+D)=0 ktot+e? l+o+e’ l+o+o®| [0 0 0
>AA-A-21=0 (- Al=A) = ko+o?+1 o+o’+l o+o’+l|=[0 0 0
(A—I) A-1 ko’ +l+o o’+l+o  o’+l+o 00 0
:>A— =I ".—=A -
2 2 _

10. (© - P32=P(I—P) l+o+o’+k-1 0 0/ o 0 0
=PI-P*=PI—-(I-P) l+o+ol+ko-o 0 0|=[0 0 0
=P-1+P=2P-1 = 2.2 2 0 0
Now, P4=PP3 l+o+0°+ko” -0 000
= P:=P(22P—I) }

— P4=2p2_Pp [ k1

= P4=21-2P-P 0 01 1000
— pi=ol_3p | &-Do 0 0|=0 0 0
and P3=P (21-3P) (k-2 0 0] [0 0 0

= P5=2P-3(I-P
= P5=5p_3§ ) Which gives k -1 =0 or k = 1



15. (a)

Here, A= {

0 -t
t 0

heret-tan 3]
> wheret=tan | 5

—tan?| &
1=tan (2)_1—t2

Now, cosa =

h 2
1+tan2(%) 1+t

a
2tan(5j o

B 2
1+tan2(%j 1+t

and sina =

_ (I—A)[COS o

sina

o TH-

—sina
cosa,
1-t2 -2t
1 2
—t]) |1+t 1+t
0 2t 1-t

1+t2

[\S I )

-2t
1+t2
1-?
1+t2

t+t(1-12)

1+t2
22 41-t2

1+t2

—2t+t—t

1+t2

3

1+t2
=| ¢+ +2t

1+t2

22 41-t2

1+t2

1+t2

1+t2

—t(1+ tz)

1+t2
= t(1+t2)

1+t2 Tt 1

| 1+t2

Also, I+ A = Lo + 0 -t
01 t 0

0+1 -t+0
“1t+0 0+1

1 -t cos a
“lt o1 =(1-A) sino

1+t2

|

—sino
cos o

17.

19.

20.

21.

6 8 5
@ IfA= {4 2 3] is the sum of a symmetric matrix B
9 7 1

and skew symmetric matrix C,

31

6 4 9
Transpose of A= g 217

1 6
So that B=5 4

]
L
2 |1

9

o]
Il

8 516 49
2 3|1+|8 2 7
7 1115 3 1

12 14
4 10

2
2
4 10 2
6
2
5

7}
?
@ A?=I

Now, (A=) + (A + Iy~ 7A

— AS_P_3A2+3AR+ A3+ P+ 3AA+ 3AR_TA
—2A3+ 6AI—TA = 2A%A + 6Al — TA

—2IA +6A—TA=2A+6A—TA=A [ A2 = I]

(@) Since B is an idempotent matrix, .. B>=B.
Now, A2=(I—B)?= (I B)(I-B)

=I1-IB-BI+B% =1-B-B+B% =1-2B+B?

=1-2B+B=1-B=A

~. Aiis idempotent.
cosaa —sina Of|cosp —sinff O
(¢©) F(o).F@p)=|sina cosa Of|snB cosp 0
0 0 1 0 0 1
cos(a+B) —sin(a+p) 0
F(a) .F(B)=|sin(a.+B) cos(a+PB) 0|=F(a+Pp)
0 0 1
_ X+y) _ 1+ xy
© A(Z)_A(1+xy)_[(l—x)(l—y)}
i _(x+y)
1+xy
_(x+y] i
1+xy

A(x). AQ)=A(2).

d Wehave A= L

Now,A2=A.A=(

3

0 -1
0

i

=1



10
where [ = [0 1] is identity matrix
(A2)8 = (_ 1)8 =1

Hence, Al6=1
a B o Blfa B [1 0
SRR A A P
= o2 +py=1
23. @ (AB'-BA') =(AB') -(BA')

=(B') A'~(A’') B'=BA’'-AB'=—(AB'-BA’)
Hence, (AB'—BA’) is a skew-symmetric matrix.

2 1 -3 2
24, (@) LetB= 3 2 andC= 5 _3

Given BAC=1= B™/(BAC)=BI
= (AC)=B~!' = AC=B"!
—ACC =B lc!'sAI=B'c! mA=B)CT)

gi__L[2 -1]_[2 -1
T4-3-3 2| |-3 2
cl = 1 |-3 -2 [3 2
“9-10{-5 -3| |5 3
ey [2 13 2] 11
~(B7XC )‘[—3 2}[5 3]'{1 o]
.~.A=[l 1}
1 0

Now

LetA=[a;],,,, SinceAisskew—symmetrica;=0
(i=12, ..., n)andaji =—aji(i¢j)
Also, A is symmetric soa; =a; v iand j
La;=0 v i#]
Hencea;=0 v iandj = Aisa null zero matrix
26. (a) SinceBA=B, .. (BA)B=BB=B?
= B(AB)=B? = BA=B? ("~ AB=A)
- B=B? (-~ BA=B)
27. () B=-A"'BA=>AB=-BA=AB+BA=0
- (A+B)?=A%2+AB+BA+B2=A2+B?

fa 0 0lfa 0 0] (a2 0 o
28. ) A%=|0 a 0//0 a 0| =|0 a2 o
0 0 af[0 0 a] [0 0 a2

a2 0 o0lfa 0 0] a2 0 O

Al=l0 a2 0|0 a =lo a* o

0 0 a’flo o 0 0 a’

2 N2 -7 1 0
29. (d) HereAAT=(_7 4](_1 4];{0 1]

(BBT),, =(d)? +(a)?# 1
.. AB # BA may be not true

GG
NowAB = 7 4) 7 2

( 8-7 2—2]_(1 0] ) [1 0)
“l28+28 —7+8/ \o 1):(AB ={y 1) =1

30. () (A—ATT=AT_(ATT=AT_A=—(A—AT)

Hence, (A— AT) is skew-symmetric.
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