| DAY -4 |

MATRICS & DETERMINANTS

TUTORIAL

What 15 the value of the determinant

1 1 1
1 l+xyz 1|7

1 1 1+ xvyz

(@) l+x+y+z

L]

(b) Zxyz

c) xy= (d) Zx:};z:
x oy 0

If|0 x  y|=10, then which one of the following is correct?
y 0 =x

X
(a) ; is one of the cube roots of unity

(b} x is one of the cube roots of unity

(c) vyisone of the cube roots of unity
X

(d) ; 1z one of the cube roots of =1

Consider the set Aof all matrices of order 3 = 3 with entries
O or 1 only. Let B be the subset of A consisting of all matrices
whose determinant is 1. Let C be the subset of A consisting
of all matrices whose determinant is —1. Then which one of
the following is correct?

{a) Cisempty

(b} B has as many elements as C

) A=BuC

(dy B has thrice as many elements as C

costh  smnb

If A=|

_ . then what is A® equal to?,
|=sintl cosd

[cos30  sin 30 leos’®  sin’0
(@) {—sin 30 cos 30 (b) | -sin® 0 cos' 0

- 3

| cos 30 —-sin” O
ms3 i)

—5in 30 I cos” B
(c) | sin 30 (d)

cos 30 | sin’ 0

What 1s the order of

ahglx

(xyz)lh b [ y|?

g fcllz
fa) 3=1 (by 1=1
() 1=3 (dy 3=3

01
IftA= \‘ J> then the value of A* is
1 0] 11

0 0 0 1]
(c) [I |} (@ [I o)
The matrix A has x rows and ¥ + 5 columns. The matrix B has
yvrowsand 11 —veolumns. Both AB and BA exist. What are
the values of x and v respectively?
(a) Band3 (b) Jandd
(c) 3and® (dy Band®&

I8,

11

12

14.

If A is a square matrix, then the value of adj AT - (adj A)" is
equal to

(a) A

(by 2| AL where I is the identity matrix

(c) null matrix whose order is same as that of A

(d) unit matrix whose order 15 same as that of A

B .8
cos” —  sin” —
2 2
Thevalue ofthe determinant | - 6 5 B for all values
sin Cos
2 2
of 8, 15
(ay 1 (b cos B
(c) sind (d) cos 20
Ifa, b, care non-zero real numbers, then the inverse of the
[a 0D
matrix A= | 0 b 0| isequal to
[00c
[ -1
a0 ] 0 0
. o 0 b'o
@ o b'o (b) = |
0 0 o _I.':I 0 c
[Too fa 00
1 1
ey — 01 id ——|0b0O
be | ahe
oo 00 ¢

The system of equations kx + y+=z=1,x +ky+ ==kand
x + p+ k== k* has no solution if & equals

fay 0 by 1

() -l (dy -2

3 5
- a—a™ o™

1-p p-p* p

The value of the determinant is equal to
l=yy=¥" v
(@) (a-P)(B-v){e-v)
by (a—PB)(B-v)(y—u)
(¢) (a-P)(B-v)(y-ajla+p+y)
y 0
10 2]
. The adjoint of the matrix A= 210 is
031
-1 6 2] 1 & -2
(@) -2 1-4 b -2 1 4
| & 3 | | -3 1
6 1 2 -6 2 1
(©) 4 -1 2 (d 4 -2 1
6 3 -1] 3 1 -6

k!

-2 2
7 _2 | . then which one of the following is correct?
- 4

]ﬂ'\=[
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. . (cosil—sinl) (cos 0 sini))
Ei]; : ;_g: EE}J i _ 4‘:1 (a) L— sin @ wsEiJ (b) Lsin B cusBJ
pa gb rc [cusEl sinﬁ] (cusﬂ — sin ©
feh | g : ) - J
15, Ifp+g+r=a+b+e=0, then the determmant qc ra pb sin B cos@ sinfl cosd
rh pe ga 23, IfAand B are two invertible square matrices of same order,
equals then what is (AB)~! equal to?
(a) 0 i) 1 {a) B'A (b) A'B!
c) pa+gb+re (dy patgb+rc+tat+th+c (¢) B'A d) A'B

16, What 15 the inverse of the matrix

(cos® sind 0
A=|—sind cosh GJ'?
Lo 0 1

{cosB —sin® 0 {cos® 0 —sin®)

@ |sn0 coso o { 0 1 0
0 0 I sing 0 cos@
1 0 0 (cos® sin® 0
©) 0 cos® —sind (d) —sinf cosd 0
0 smf cosb 0 0 1
17, IfAisa? « 3 matrix and AB is a2 = 5 matrix, then Bmust bea
f2018-1]
(@) 3= 5matrx (b)) 5= Imairix
(c) 3= 2matrix (d) 5 2matrix

1 2
18, 1f A= L 3J and A7 —kA - I, =0, where I, is the 2 = 2
identity matrix, then what 15 the value of k?
fa) 4 by -4
c) 8 (dy -8

19, A square matrix A is called orthogonal if
{a) A=A’ (b) A=A
c) A=A () A=A
Where A’ is the transpose of A.
20 For a square matrix A, which of the following properties hold?

L (Alyl=A

2 defa ™y =

det A
3 (R AN AA - where X isa scalar
Select the correct answer using the code given below:
ia) 1and2only {b) 2and3 only

ic) 1and3only (dy 1,2and3

21, Which one of the following factors does the expansions of

fx y 3

the determinant x: Y QJ contam?
% lﬂ}'3 27

fa) x-3 (b) x-y

ich Y¥-3 {d) x=3y

22, What is the adjoint of the matrix
(eos(—8) —sin({-8)) R
| —sin(-8)cos(-8),

24, MWa+b+¢=0, then one of the solution of

Aa-X C b
¢ b—x a [=0is
b a c—x

(a) x=a

3(&2 +b? +c:}

ib) x= -
132+h3+c3'
ch x= g
3
(dy x=0

;oA
25 What should be the value of x so that the matrix L:H :}
does not have an inverse?
{a) 16 (by ~16
{c) 8 (d) -8
26, The system of equation
+y-3z=5
Ix=2y+2z=35and
Sx—3y-r=16
(a) 1% inconsistent
(b} is consistent, with a unigue selution
(¢} 15 consistent, with infinitely many solutions
(d) has its solution lyving along x-axis in three - dimensional
space
27. Ifu, vand w(all positive) are the p*, g and r* terms of a G,
the determinant of the matrix

(nuplh
lnvqlJLﬁ

W oworl

{a) 0
ihy 1
el (p-qllg-rpir-p)
() Inu=lInv=Inw

28 Consider the following in respect of matrices A, B and C of

same order:

. (A+B+Cy=A"+B'+C
2 (ABf=AB

3 (ABC)Y=CBA

Where A' is the transpose of the matrix A Which of the
above are correct?
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{a) 1and2only (b} 2and 3 only g g g b g g _21
() 1 and3only (dy 1,2and3 (@) ® -

. . i . -2 -1 & 00 8

29 Let matnix B be the adjoint of a square matrix A, ¢ be the
wlentity matrix of same order as ATk (2 08 the determinant .
of the matnx A, then what 15 AB equal to? 00 2
@ ¢ ) k ¢ ) o0 1 (d) It does not exist
(©) K (@ (1) 00 0]
o 11

(x y y+z)
30 What is the determinant of the matrix | £ Z Z+xJ'?
LY Z R+EW
(a) (x=y)iy=zlz=x) (b} (x-z)(z=x)
(€) (y-z){z—x) i) (z—xP(x+y+z)

3l IfA, Band C are the angles of a triangle and

l l 1

I+sin A I+sinB [+smC [=10,

. . . . 1 . . . -
sinA+sin* A sinB+sin®B  sinC+sin® C

then which one of the following is correct?
{a) The triangle ABC is isosceles

ib) The triangle ABC is equilateral

{e) The triangle ABC is scalene

(d) Noconclusion can be drawn with regard to the nature of
the triangle

32 Consider the following in respect ol matrices A and B of same
order:

. A'-B'=(A+B)(A-B)

2 (A-D(I+A)=0 < Al=]

Where [ is the identity matrix and € is the null matrix.
Which of the above is/are correct?

a) 1 only b} 2only

(e} Both 1 and 2 (d) Meither | nor 2

33 What is the area of the triangle with vertices [

(0 (1),
L.|,le,L z.}{z}|>|k-3-}{.1 ?
(@) (%, =%y h(%y =%y )y =%,
by 0

f“| —x; (%, ‘“3”-“3 ‘}‘1}
NpXgXy

e

(%) —-‘*:]{-“2 —%3)(%; —-“1}
2?i|?i.1?i.3

id)

izo0
34 1MB= 12 4 0], then what is adjoint of B equal to ?
1 10

15 1A= L0 |, then the matrix A is/an

(a)  Singular matrix () Involutory matrix
() Milpotent matrix (d)  [dempotent matrix
36. IfAis an identity matrix of order 3, then its inverse (A™)

ia) isequal to null matrix (k) is equal to A
ic) 1sequalto 3A (d) does not exist

37 Adisa square matrix of order 3 such that its determinant is 4.
What 15 the determinant of its transpose?

@) o4 (k) 36
ey 32 oy 4

38 1A 18 a square matrix of order n > 1, then which one of the
following is correct 7

(@) det(-A)=detA (b)) det(-A)=(—1)"detA
(c) deti—-A)=—detA (d) deti-A)=ndetA

DIRECTION (Qs. ~39 - 40) : Consider the following for the
next 02 (rwo) frems :

Let Aand B be (3 = 3)matrices with det A=4 anddet B= 3.
39 What is det (2ARB) equal to 7

a) 9% by 72 () 48 (dy 36
40, What is det { IAB™) equal to ?
@y 12 by I8 () 36 (dy 48

41. The cofactor of the element 4 in the determinant

1 2 3

4 5 is

5 8 9
(a) 2 (b) 4
c] 6 (d) -6

42 If 4 is a square matrix of order 3 with |I| # 0, then which one
of the following is correct 7

@ |adid]=|4 () fadia|=|4F

() |adia|=|4f ) |adif* =|4|

(i 0 0 -1 0 i
8oIfa=|] _],5—| ],r—f, ‘]
0 - 10 i 0

A,

where ;= /1, then which one of the following is correct?

(a) AB=-C
(b) AB=C
{c) A7 =5 = ("= where[isthe identity matrix
(d) Bd =C
2 1
44 If 24 —[3 2} , then what is 4~ equal to ?
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47

48

49

e B 1

1 2 .
ic) IL—J ) {d) Mone of these

23 (5 - (1 I}

. [I’i.Jf 1_.| :-cL 1 i _i.” N J.1I1enwhmis}.equnlm'?
@ 7 (b) =7
ic) 9 (d) =9

What is the value of the determinant
1 be alb+c)
1 ca Me+a)|?
1 ab cla+h)

(ay 0 (b) abe
(c) ab+be+ca (d) abc (a+b+c)

Consider the following statements in respect of the matrix
[0 1 2]

=| 1 0 -3
-2 3 0

. The matrix 4 is skew-symmetric.

2 Thematrix 4 is symmetric.

3 Thematrix 4 is invertible.

Which of the above statements is/are correct ?
{a) 1only {b) 3 only

jc) land3 (d) Zand3

-

[t 2 1 2 -4

Consider two matrices 4 = 2 l|and &= L | _4J.
[

Which one of the following is correct 7

{a) B isthernght inverse of 4

(b) B is the left inverse of 4

{c) K isthe both sided inverse of 4

(d) Mone of the above

Ome of the roots of

x+a b €

a x+b ¢ |[=0i5:

a b ox+e
(a) abe (b) atbh+c
€} =(at+bh+c) (d) -—abc

. 1f A is any matrix, then the product 4.4 is defined only when

A 15a matnx of order m = nwhere -

(@) m>n (b) m=n
(c) m=n (d) m<n
. The determinant of an odd order skew symmetric matrix is
always :
(a) Zero (b) One
{c) Megative {d] Depends on the matrix

52 If any two adjacent rows or columns of a determinant are

intercharged in position, the value of the determinant :

{a) Becomes zero (b) Remains the same
(¢} Changes its sign (d) Is doubled

LA
n

53 If a= b= ¢ areall positive, then the value of the determinant

a b ¢
h ¢ alis
c a b

{a) non-negative
(c) negative

{b) non-positive
(d) positive

54 Let 4 and 8 be two matrices such that 45 =4 and B4 = 5.

Which of the following statements are correct 7
L A*=4

2 B=B

3. (ABY=4B

Select the correct answer using the code given below
{a) 1and2only {b) 2and3 only

{c) 1and3only (d) 1,2and3
T T

If {4 3 -l=x+iv,where i= =1, then what is x
20 3

equal to?
(a) 3 (b 2
ic) 1 d) 0

Day - 4 Answer Key

23| 4|5|6|7|8]9]10

D|B|A|B|A|C|C|B|A

11|12 13| 14| 15| 16| 17 | 18| 19| 20

21 (22| 23| 24| 25| 26| 27| 28| 29| 30

31 (32|33 |34|35| 3637|3839 40

41 | 42 | 43 | 44 | 45 | 46 | 47 | 4B | 49 | 50

51| 52|53 |54]|55
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