Determinants

Minor & Co-factor of an Element of a
Determinant, Value of a Determinant,

5.  The sum of the real roots of the equation

T()PI( 18 Property of Determinant of Matrices, x -6 -1
Singular & Non-Singular Matrices, 20 3 x=31=0, s equalto:  [April 10,2019 (ID)]
Multiplication of two Determinants -3 2x x+2
. (@ 6 (b) 0 © 1 (d 4
1. Let =" and A = ["O.Se Sme] IfB = A+ A*,
5 —sin® cos0 5 b .
then det (B): [Sep. 06, 2020 (I1)]
(a) is one (b) liesin (2, 3) 6. LetA=|b b*+1 b| whereb>0.Then the minimum
(c) iszero (d) liesin(1,2) 1 b 2
x-=2 2x-3 3x-4
2. IfA=[2x-3 3x-4 4x-5|=Ax3+Bx*+Cx+D, | fdet(A) . Jan. 10. 2019 (11
3x—=5 Sx—8 10x-17 vateo ' [Jan. 10, 2019 (ID]
then B + Cisequal to: [Sep. 03,2020 (I)]
@-1 ®! ©3 @O @23 @28 @B @B
3. Leta—-2b+c=1. x—4 2x 2%
x+ta x+2 x+l1 7. If 2x  x-4 2x |=(A+Bx)(x-A)?, then the
Iffix)=| x+b x+3 x+2|, then: [Jan.9,2020 (ID)] 2x  2x  x-4
Yo x+4 x+3 ordered pair (A, B) isequal to : [2018]
(@ f(=50)=501 (b) f(=50)=-1 @ 4.3 (b) 4.5
(C) (43 5) (d) (7 47 - 5)

(c) f(50)=-501 ) f(50)=1

x sin® cos0 0 cosx -—sinx

8. If S = <xe[02n]:[sinx 0  cosx|=0;, then

4. 1A =|sind —x Il and
cosd 1 X cosx sinx 0
X sin20 cos 26
A, =|-sin20 —x 1 ,Lx=#0. tan( +x] : : :
0520 1 . 5 g:s is equal to [Online April 8,2017]
i a b) —
then for all 0€ (O’Ej : [April 10,2019 ()] @ 44243 ®) 2+43
© 2-3 @ —4-243
@ A -A,=-2x 4
(b) A —A, =x(cos20~-cos40) 9. IfA= {3 | } , then the determinant of the matrix
—_ 3 _
© AxAy==2("+x-1) (A2016 _ 272015 _ A2014) s - [Online April 10, 2016]
) A +A,=-2x (@ —175 (b) 2014  (c) 2016  (d) 25
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10.

11.

12.

13.

14.

15.
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x4 x x+1 x-2

2
if |2x°+3x-1  3x  3x-3| = 4x 12, then ‘@’ is

¥ 42x+3 2x—1 2x—1

equal to : [Online April 11, 2015]
(a) 24 (b) —12 (c) 24 @ 12
The least value of the product xyz for which the
x 1 1
determinant Lyl is non-negative, is :
1 1 z
[Online April 10, 2015]
@ 242 (b) -1
© -16v2 (d -8
1 cos 6 1
Iff(0)=|—sin® 1 —co0s0| and
-1 sin O 1

A and B are respectively the maximum and the minimum
values of f(0), then (A, B) is equal to:

[Online April 12,2014]

@ G.-D) ) (42-V2)
© (2+ﬁ,2—ﬁ) () (2+ﬁ,—1)

If Bis a3 x 3 matrix such that B2 = 0, then
det. [(1+B)*9 - 50B]isequal to:  [Online April 9, 2014]

(@ 1 (b) 2 © 3 (d) 50

a a
LetS = { ! 12j:a,», €{0,1,2},ay; = ay)
dy1 dp

Then the number of non-singular matrices in the set S is :

[Online April 25, 2013]
@) 27 (b) 24
© 10 ) 20

Let A, other than I or — I, be a 2 x 2 real matrix such that
A? =1, 1 being the unit matrix. Let Tr (A) be the sum of
diagonal elements of A. [Online April 23, 2013]

Statement-1: Tr (A)=0
Statement-2: det (A)=—1
(a) Statement-1 is true; Statement-2 is false.

(b) Statement-1 is true; Statement-2 is true; Statement-2
is not a correct explanation for Statement-1.

(c) Statement-1 is true; Statement-2 is true; Statement-2
is a correct explanation for Statement-1.

(d) Statement-1 is false; Statement-2 is true.

16.

17.

18.

19.

20.

[2011RS]
Determinant of a skew-symmetric matrix of order 3 is zero.

Statement - 1:

Statement -2 :

For any matrix A, det (A)T=det (A) and det (— A) =—det (A).
Where det (B) denotes the determinant of matrix B. Then :
(a) Both statements are true

(b) Both statements are false

(c) Statement-1 is false and statement-2 is true

(d) Statement-1 is true and statement-2 is false

Let 4 be a 2 x 2 matrix with non-zero entries and let 42=1,
where /is 2 x 2 identity matrix. Define

Tr(4) = sum of diagonal elements of 4 and

|4|= determinant of matrix A.

Statement- 1: Tr(4)=0.

Statement-2 : |4|=1. [2010]

(a) Statement-1 is true, Statement-2 is true ; Statement-2
is not a correct explanation for Statement -1.

(b) Statement -1 is true, Statement -2 is false.
(c) Statement -1 is false, Statement -2 is true .

(d) Statement - 1 is true, Statement 2 is true ; Statement -2
is a correct explanation for Statement -1.

Let A be a 2 x 2 matrix with real entries. Let / be the 2 x 2
identity matrix. Denote by tr(4), the sum of diagonal entries
of a. Assume that 42=1. [2008]

Statement-1 : If 4 # [and 4 #—I, then det (4)=—1
Statement-2 : [f 4 # [ and 4 #—/, then tr (4) #0.
(a) Statement -1 is false, Statement-2 is true

(b) Statement -1 is true, Statement-2 is true; Statement -2
is a correct explanation for Statement-1

(c) Statement -1 is true, Statement-2 is true; Statement -2
isnot a correct explanation for Statement-1

(d) Statement -1 is true, Statement-2 is false

5 Sa a )

Let A=[0 a Sa .If‘A ‘= 25 then |a| equals [2007]
0 0 5

@ 15 ®) 5

(0 & @ 1

If ,m, w? are the cube roots of unity, then

1 o o

A=|o" o 1] equal to [2003]
2n 1 ®"

(@) o2 (0

(© 1 d o
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21.

22.

23.

24.

25.

26.
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If the minimum and the maximum values of the function

f: [E,E} — R, defined by

4°2
—sin®0 —1-sin’0 1
£(0) = —c0s20 —1-_coslp 1 |arem and M respec-
12 10 -2
tively, then the ordered pair (m, M) is equal to :
[Sep. 05,2020 (D]
@ (0.2v2) (b) (-4,0)
© (4.4 @ 0,9

Ifa+x=b+y=c+z+1,whereq, b, ¢, x, y, zare non-zero

X a+y x+a
distinct real numbers, then |y b+y y+b| isequalto:

z c+y z+4c
[Sep. 05, 2020 (ID)]
@ y®-a) (®) y(a-b)
(© 0 d) y(a-o

Let two points be A(l, — 1) and B(0, 2). If a point P(x’, ") be
such that the area of APAB =5 sq. units and it lies on the
line, 3x +y—4A =0, then a value of A is: [Jan. 8,2020 (I)]
@ 4 (b) 3 (© 1 (d -3

LetA= [aij] and B= [bij] be two 3 X 3 real matrices such that
bi/_ =(3)i-2 a, where i, j=1, 2, 3. If the determinant of B

is 81, then the determinant of 4 is: [Jan. 7,2020 (II)]
(@ 173 (b) 3 (c) 181 (d 19
A value of 0 € (0, /3), for which
l+cos’®  sin’0 4cos60
cos’®  1+sin’0  4cos6d —0.is:
cos” 0 sin®0  1+4cos60 T
[April 12,2019 (IT)]
i L3 ™o
@q O ©5 @

Let oo and f3 be the roots of the equation x>+ x + 1= 0. Then

y+l  «a B

fory“0inR, a  y+p is equal to:
B 1 y+a
[April 09,2019 (D]
@ yy'-D ®) y(y*-3)
© y @y -1

27.

28.

29.

30.

31.

Let the numbers 2, b, ¢ be in an A.P. and

1 1 1
2 b ¢l Ifdet(A)[2, 16], then c lies in th
= 4 2| et(A)?[2, 16], then c lies in the
interval : [April 08,2019 (I1)]
(@ [2,3) (b) 2+2%%.4)
(©) [4,6] (d [3,2+2%]
1 sin© 1
If4=|-sin6 1  sin@ ;thenforallee(%n,%n}
-1 —sin© 1

det (A) lies in the interval :

5 5 3 3
o (13 w34 @03 w5

[Jan. 12,2019 (ID)]

a—-b-c 2a 2a
If 2b b-c-a 2b
2c 2c c—a-b

=(+b+c)(x+a+b+c)?,x=0anda+b+c=0,thenx

is equal to: [Jan. 11, 2019 (ID)]
(a) abc (b) —(a+b+c)
(©) 2(a+b+c) (d) —2(atb+c)
LetdeR, and
-2 4+d (sin 0)72
A= 1 (sin@)+2 d R

5 (2sin@)-d (-sin®)+2+2d

0 € [0, 2xt]. If the minimum value of det (A) is 8, then a
value of d is: [Jan 10,2019 (I)]

@ -5 (b) -7
© 2(v2+1) @ 2(v2+2)

Leta,a,a,..,a bein GP.witha>0fori=1,2,..,10and
S be the set of pairs (1, k), r, keN (the set of natural num-
bers) for which

log,a a5 log,ajas log,ajak

log,a} a¥ log,alal log,afak =0

r  k r .k r k
log,a; a3 log,agay log,aqaj,

Then the number of elements in S, is : [Jan. 10,2019 (ID)]
@@ 4
(© 2

(b) infinitely many
(d) 10
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32. If (a) depends only on a
t —t . (b) depends only on n
¢ e cost e st (c) depends both on a and n
A=|e' —e'cost—e'sint —e'sint+e 'cost (d) is independent of both a and n
e 2¢'sint —2e ' cost 38. If
then A is: [Jan. 09,2019 (IT)] a2 b2 c? 2 b2 2
(a) %nvertl.ble for al}teR. (a N }\)2 (b N k)z (c + k)z “kila b cla=0
(b) invertible onlyift=m. 5 5 5 111
(c) notinvertible for anyteR. (a=2)" (b=2)" (c-2)
) ) ) n then k is equal to: [Online April 12,2014]
(d) invertibleonlyift=—. (@) 4habc (b) —4habe () 42 (d) —422
33. Let k be an integer such that triangle with vertices 39. Ifa, b, c are sides of a scalene triangle, then the value of
(k,-3Kk), (5, k) and (—k, 2) has area 28 sq. units. Then the a b ¢
orthocentre of this triangle is at the point : [2017] b ¢ alis: [Online April 9, 2013]
1 1 3
o ()oYl ol e
(a) non - negative (b) negative
34. Let ®beacomplex number such that 2w+ 1 =z where z= .o .
(c) positive (d) non-positive
1 1 1 40. If a, b, c, are non zero complex numbers satisfying
a2+ b2+ c2=0and
J=3.1f 1 ~0? -1 ©*|=3k, thenkis equal to:
1 2 ®’ b +c? ab ac
[2017] 2 9 - )
@ 1 (b) -z © z @ -1 ab ¢ +a be | = ka*b*c?, then kis equal to
35. The number of distinct real roots of the equaiton, ac be a’+b?
cosx smx. simx o [Online May 19, 2012]
X COSX SMX| — 0 in the interval [_Z’Z} is: (@ 1 (b) 3 (c) 4 @ 2
sinx sinX cosX
—2a a+b a+c
[Online April 9, 2016] _ _
@ 1 (b) 4 © 2 @ 3 41 Iffp+a 2b btc| =a(a+b)(b+c)(c+a)#0
c+a b+c 2c
36. Ifo,B#0, and f(n)=0a" +p" and )
then a. is equal to [Online May 12, 2012]
3 1+7(1) 1+7(2) @) a+b+c (b) abc
2 2 2
1+ (1) 1+£(2) 1+/B3)=K(1-0)*(1-B)* (a—p) © 4 @ 1
1+/(2) 1+7(3) 1+£(4) > 42. Thearea ofthe triangle whose vertices are complex numbers
z,1iz,z+ izin the Argand diagram is [Online May 12,2012]
then K is equal to: [2014] @) 2 () 1212F  (c) 4 (@ |z
1 43. The area oftriangle formed by the lines joining the vertex
(@ 1 (b) -1 (c) apf d — of the parabola, x> = 8y, to the extremities ofits latus rectum
ap is [Online May 12, 2012]
(@ 2 (b) 8 (© 1 (d) 4
44. Leta, b, c be such that b(a + ¢) # 0 if [2009]
r 2r—1 3r-2
37. If A =| = n-1 a a a+l a-1 a+l b+l c-1
2 ~b b+l b-1l | a-l b-1 ¢+l |=0,
%n(n 1) (n-1)> %(n ~D(3n-4) c c-l e+l |=)"2a ()"b (-1)c
then the value of n is :
n-1 (a) any even integer (b) any odd integer
then the value of Z Ar [Online April 19, 2014] (C) any integer (d) 7ero
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1 1 1 Y Adjoint of a Matrix, Inverse of a
45. IfD=[1 l+x 1 |for x#0,y#0,thenDis | TOPIC fe§ Matrix, Some Special Cases of
9 Matrix, Rank of a Matrix
v 1+y N
(a) divisible by x but not y [2007] 2 1 1
(b) divisible by y but not x . -l 0 2
(c) divisible by neither x nor y 51. LetAbea 3 x 3 matrix such that adj 4 Lo and
(d) divisible by both x and y
46. If aj,a5,a5, ........... s Qpy o are in G. P, then the B=adj(adj4).If | A= and | (B™") |= p, then the ordered
determinant pair, (|A ], p) isequalto: [Sep. 03, 2020 (ID)]
loga, loga,., loga,,, 3 1 9 1
@ |35 ®) |95
A =|loga, 3 loga, ., loga,,s
log an+6 log an+7 log an+8 1
(© (.81) @ (%5
is equal to [2005]
@1  ®O0 (© 4 2 L1 2
47. Ifa*+b* +¢* =_2and [2005] 52. IfthematricesA=|] 3 4|, B=adjA
I -1 3
1+a’x (1+b2)x (1+62)x
2 2 2 | adj B |
fx)=|A+a)x  1+b°x  (I+c)x| and C=3A, then ||~ isequalto: [Jan.9,2020 ()]
2 2 2
(I+a)x (Q+b7)x l1+c°x @ 8 () 16 © 7 @ 2
then f(x) is a polynomial of degree 5 20 1
@ 1 (b) 0 © 3 @ 2 53. IfB= 0 2 1 is the inverse of a 3 X 3 matrix A, then
48. 1If aj,ay,a3,......,a,,....are in GP., then the value of the o 3 -
determinant [2004] the sum of all values of o for which det (A)+ 1=0, is:
April 12,2019 (1
log ay log Apl log Ap+2 lap Ml
| | | @0  ®»-1 @1 @2
oga,3 l0ga, .4 1084,,.5 ,is
l0gan+6 10gan+7 logan+8 54. If Il . 12 . 13 1 n-l = 178
. o 1110 1110 1| 0 1 0 11
@ -2 (b) 1
© 2 @ 0 , 1ol _
49. Ifa> 0 anddiscriminant of ax’+2bx+c is—ve, then thenthe inverseof | o ;| is: [April 09,2019 (ID]
a b ax+b 1 0 | —13
b c bx+cl|is equal to [2002] (@) |:12 1:| (b) |:0 | :|
ax+b bx+c 0
1 -12 1 0
(@) +ve (b) (ac-b>)(ax*+2bx+c) (o) 0 1 (d) 131
(c) —ve d o . . .
50. 1 m, nare the p™ g and " term of a G. P. all positive, 55. Let A and B be two invertible matrices of order 3 x 3. If
det (ABAT)=8 and det (AB!) =8, then det (BA~! BT)is
log/ p 1 equal to : [Jan. 11,2019 (II)]
then{log m ¢ 1| equals [2002] |
logn r 1 (@) 4 (b 1
@ -1 (b) 2 |
(0 1 (d 0 © Te (d 16
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cosO —sin Then:
56. IfA= |: ino 0 } , then the matrix A= when () Both the statements are true.
SiIng  cos (b) Both the statements are false.
(c) Statement—Iis true, but Statement-II is false.
0= % ,is equal to: [Jan 09, 2019 ()] (d) Statement I is false, but Statement-11 is true.
63. If Aisa 3 x 3 matrix such that |S.adjA| = 5, then |A] is
i l _ﬁ 'ﬁ _l equal to : [Online April 11, 2015]
2 2 2 2 1 1
a) T b) T ¢ c) + d) +5
® |5 ol 7 @ *5 Oty © @
_7 P | 7 Ty 64. IfAisan3 x 3 non-singular matrix such that 44'=4'4 and
— — — g1 1 .
ﬁ l l ﬁ B=A7""A4",then BB'equals: [2014]
2 2 2 2 @B ®(B') © 148 @1
c d
© _l ﬁ @ _ﬁ l 65. Let A bea3 x 3 matrix such that
L 2 2 L 2 2
| o 1 23 0 0 1
57. LetAbeamatrix suchthat4 . {0 3} is a scalar matrix and Al0 2 3|=|1 0 O
01 1 010
|34]=108. Then 42 equals [Online April 15,2018] .
4 3 4 0 Then A~ is: [Online April 11,2014]
_ » i . ) )
@ {0 36i| ®) {32 36i| 312 32
N @ [ -2 @ [°° ® |2 20
c
-32 4 0 4 |1 | |11 1 0]
58. Suppose 4 is any 3 x 3 non-singular matrix and - - - -
(4=31)(4—51)= 0, where[=I;and O= O, Ifad + B4~ =41, 0 23
then o+ P is equal to [Online April 15,2018] © [0 2 d) 1
(@ 8 (b) 12 (¢ 13 @ 7 |1 1] 10 2 3]
2 -
59. IfA= {_4 | } ,then adj (3A%+ 12A) isequal to: [2017] 1 a 3
66. IfP=|1 3 3| istheadjointofa3 X 3 matrix A and
72 -63 72 -84 2 4 4
® {—84 51 } ®) [—63 51 }
|A| =4, then acisequal to: [2013]
51 63 51 84 (@ 4 (b) 11 (© 5 d o
© 84 72 (d 63 72 67. Let P and Q be 3 x 3 matrices P # Q. If P’>= 03 and
P2Q = Q2P then determinant of (P2 + Q%) is equal to :
60. LetAbeany3 x 3 invertible matrix. Then which one of the @ -2 (b) 1 [2012]
following is not always true ? [Online April 8,2017] (© 0 (d -1
(2) adj (A)=|A].A! 10 0
(b) adj(adj(A)) =|ALA .
© adJ: (adJ:( A))=|AP .(a.dj( A));l 68. Let A=|2 1 O0|.Ifu; andu, are column matrices such
(d) adj (adj(A)) =|Al.(adj(A))" 3 21
5a -b
61. IfA:{ ? 5 } and A adj A=A AT, then 5a+b is equal to: 1 0
3 that Ay =| 0 |and Auy =| 1|, thenu, +u,isequalto:
[2016] 0 0
(@) 4 (b) 13 (0 -1 s
62. LetAbea3 x 3 matrix such that A2 —5A+71=0. [2012]
g 1
Statement 1: A~ = 7(51 -A). -1 -1 -1 1
1 1 -1 -1
Statement II : the polynomial A3 — 2A% — 3A + o can be @ 0 (b) 1 © 0 (d 1
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69.

70.

v-283
0 0 a 74, If A>—A+1=0 , then the inverse of 4 is [2005]
If AT denotes the transpose of the matrix 4=|0 b ¢ |, (@ A+I (b) 4 (c) A-1 d I-4
d e
4 (1 -1 1) (4 2 2)
where a, b, ¢, d, eand fareintegers such thatabd #0,then 75 [t 4=|2 1 —3| and B=|-5 0 ol IfBisthe
the number of such matrices for which 47! = 47is L1 | 5 3
[Online May 19, 2012] -
(@ 23)  (b) 32 (¢ 23 (d) 32 inverse of matrix A4, then a.is [2004]
o 0 @ 5 (b) 1 (© 2 (d -2
Let 4 and B be real matrices of the form 0 and
B (0 0 -1
0 v 76. Let A=| 0 -1 0 |.Theonlycorrect
s 0l respectively. [Online May 12, 2012] 1 0 0
Statement 1: 4B — BA is always an invertible matrix. statement about the matrix A4 is [2004]

71.

72.

73.

Get More Learning Materials Here: &

Statement 2: 4B — B4 is never an identity matrix.

(a) Statement 1 is true, Statement 2 is false.

(b) Statement 1 is false, Statement 2 is true.

(c) Statement 1 is true, Statement 2 is true; Statement 2 is
a correct explanation of Statement 1.

(d) Statement 1 is true, Statement 2 is true, Statement 2 is
nota correct explanation of Statement 1.

Consider the following relation R on the set of real square

matrices of order 3. [2011RS]

R={(4, B)|A = P! BPfor some invertible matrix P}
Statement-1 : R is equivalence relation.

Statement-2 : For any two invertible 3 x 3 matrices M and

N, (MN) " =NT'M7

(a) Statement-1 is true, statement-2 is true and statement-
2 is a correct explanation for statement-1.

(b) Statement-1 is true, statement-2 is true; statement-2 is
not a correct explanation for statement-1.

(c) Statement-1 is true, stement-2 is false.

(d) Statement-1 is false, statement-2 is true.

LetAbea2 x 2 matrix

Statement-1: adj (adjA)=A

Statement -2 : [adj A |= |A]

(a) Statement-1 is true, Statement-2 is true.
isnot a correct explanation for Statement-1.

(b) Statement-1 is true, Statement-2 is false.

(c) Statement-1 is false, Statement-2 is true.

(d) Statement-1 is true, Statement -2 is true.
Statement-2 is a correct explanation for Statement-1.

Let 4 be a square matrix all of whose entries are integers.

Then which one of the following is true? [2008]

(a) IfdetA==+1,then A~ exists but all its entries are not
necessarily integers

(b) Ifdet A ==1, then A~ exists and all its entries are non
integers

(c) Ifdet 4 == 1, then 47! exists but all its entries are
integers

(d) Ifdet A== 1,then 4! need not exists

[2009]
Statement-2

78.

79.

@ 42-7
(b) 4=(-1)1, where /is a unit matrix

(©) A7" does not exist
(d) Aisazeromatrix

| Solution of System of Linear o
:\\ T()PI(‘H Equations

77.

The values of A and p for which the system of linear
equations [Sep. 06,2020 (D]

x+y+z=2

x+2y+3z=5

x+3y+iz=p

has infinitely many solutions are, respectively :
(a) 6and8 (b) Sand7

(¢) 5and8 (d) 4and9

The sum of distinct values of ) for whceih the system of
equations

A-Dx+Gr+Dy+2rz=0
A-Dx+(@r-2)y+(A+3)z=0

2x+GBA+ 1) y+3(A—1)z=0,

has non-zero solutions,is . [NA Sep. 06,2020 (ID)]
Let ) e R . The system of linear equations

2x —4xy +hx3 =1 [Sep. 05,2020 (D]
X —6xy+x3=2

Ax; —10x, +4x3 =3

(a) exactly one negative value of

(b) exactly one positive value of

(c) every value of )

(d) exactly two value of ),
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82.

83.

84.

Get More Learning Materials Here: &

EBD_83

If the system of linear equations
x+y+3z=0

x+3y+k’z=0

3x+y+3z=0

has a non-zero solution (x, y, z) for some k eR, then

X+ (X] isequal to: [Sep. 05,2020 (II)]

z
@ -3 (b) 9 (© 3
Ifthe system of equations x—2y+3z=9, 2x+y+z=5b

d -9

x—Ty+az =24, has infinitely many solutions, then
[NA Sep. 04,2020 ()]
Suppose the vectors x,, x, and x, are the solutions of the
system of linear equations, Ax = b when the vector b on
the right side is equal to b, b, and b, respectively. If

a — b is equal to

1 0 0 1 0
x =1, %=|2{,x5=0],5=|0,b = and
|1 1 1 0 0
K
by =| 0|, then the determinant of 4 is equal to :
|12
[Sep. 04,2020 (IT)]
(@ 4 (b) 2
1 q 3
© 5 @ 3
If the system of equations
xX+y+z=2
2x+4y—-z=6
3x+2y+Aiz=p
has infinitely many solutions, then : [Sep. 04,2020 (II)]
@ A+2u=14 (b) 2A—-p=>5
(©) A-2u=-5 d 2A+u=14

Let S be the set of all integer solutions, (x, y, z), of the
system of equations

x=2y+5z=0

2x+4y+z=0

—7x+14y+9z=0

such that 15 <x? +y? +z% <150. Then, the number of

elements in the set S is equal to .
[NA Sep. 03, 2020 (II)]

85.

86.

87.

88.

89.

Let Sbe thesetofall ) ¢ R for which the system of linear
equations [Sep. 02, 2020 (I)]
2x—y+2z=2

x=2y+iz=-4

X+Ay+z=4

has no solution. Then the set S

(a) contains more than two elements.

(b) is an empty set.

(c) isasingleton.

(d) contains exactly two elements.
LetA={X=(x, », 2)":PX=0and x*+)* +2* =1},
1 2 1

-2 3 -4, thenthesetA:
1 9 -1

where P =

[Sep. 02,2020 (I)]
(a) isa singleton
(b) is an empty set
(c) contains more than two elements
(d) contains exactly two elements
The following system of linear equations
Ix+6y—2z=0
3x+4y+2z=0
x—2y—6z=0, has [Jan. 9, 2020 (IT)]
(a) infinitely many solutions, (x, y, z) satisfying y = 2z.
(b) no solution.
(c) infinitely many solutions, (x, y, z) satisfying x = 2z.
(d) onlythe trivial solution.

For which of the following ordered pairs (L, 8), the system
of linear equations

x+2y+3z=1

3x+4y+5z=p

dx+4y+4z=9

is inconsistent?

@ 43) (b) (4,6)
() (1,0 d G4
The system of linear equations
Ax+2y+2z=5

2Ax+ 3y+5z=8

4x+ Ay +6z=10has:

[Jan. 8, 2020 (I)]

[Jan. 8, 2020 (I1)]
(a) no solution when A =8

(b) aunique solution when A= -8

(c) no solution when A =2

(d) infinitely many solutions when A =2
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If the system of linear equations 95.

2x+2ay+az=0
2x+3by+bz=0
2x+4cy+cz=0,
where a, b, ¢ € R are non-zero and distinct; has a non-zero  96.

solution, then: [Jan. 7, 2020 (D]

(@)

LD peinar
,b,c are m A.r.

Q| —

(b) a, b, carein GP.
() atb+c=0

(d) a,b,carein A.P. 97.
If the system of linear equations,

xX+ty+z=6

x+2y+3z=10

3x+2y+tAz=p

has more than two solutions, then pu — A?is equal to

[NA Jan. 7, 2020 (ID)]

98.

If the system of linear equations

x+y+z=5

x+2y+2z=6

x+3y+Az=, (A, u € R), has infinitely many solutions,
then the value of A + pis : [April 10,2019 (I)]
(@ 12 (b) 9 () 7 @ 10

Let A be a real number for which the system of linear

equations: 99.
x+y+z=6

4x+Ay—Az=Ar-2

3x+2y—4z=-5

has infinitely many solutions. Then A is a root of the
quadratic equation : [April 10, 2019 (ID)]

(@ A?+3x-4=0 (b) A2=31-4=0

(c) A+A—-6=0 (d) A*-r-6=0 100.

Ifthe system of equations 2x + 3y —z=0, x + ky—2z=0and
2x — y + z =0 has a non-trivial solution (x, y, z), then

X y. z
=+ =4k g equal to: [April 09,2019 (ID)]
y z X
3 b L L d) 4
@ 5 ®) 3 © -3 (d)

The greatest value of ¢ € R for which the system of linear
equations

x—cy—cz=0;cx—y+cz=0;cx+cy—z=0

has a non-trivial solution, is : [April 08,2019 (D)]
1

@@ -1 ® 3 © 2 d 0

If the system of linear equations

x—2y+hkz=1

2x+y+z=2

x—y—kz=3

has a solution (x, y, z), z# 0, then (x, y) lies on the straight

line whose equation is : [April 08,2019 (II)]

(@ 3x—4y-1=0 (b) 4x—-3y—-4=0

() 4x-3y-1=0 (d) 3x—4y-4=0

An ordered pair (o, ) for which the system of linear
equations

(1+o)x+ By+z=2

ax+(1+ B)y+z=3

ax+ fyt+2z=2

has a unique solution, is :

@ 24 (b) 3,1
© 4.2) d (1,-3)
The set of all values of A for which the system of linear

[Jan. 12,2019 (I)]

equations

X—2y—-2z=2x

x+2y+z=Ay

—X-y=A2

has a non-trivial solution :

(a) is a singleton

(b) contains exactly two elements
(c) is an empty set

[Jan. 12, 2019 (ID)]

(d) contains more than two elements
If the system of linear equations
2x+2y+3z=a
3x—-y+5z=b
x—-3y+2z=c
where, a, b, ¢ are non-zero real numbers, has more than one
solution, then : [Jan. 11, 2019 (D]
(@a b—c+a=0 (b) b—c—a=0
(¢) a+tb+c=0 (d b+c—-a=0
The number of values of 0 € (0, «t) for which the system of
linear equations

x+3y+7z=0

—x+4y+7z=0

(sin 30)x + (cos 20)y +2z=0
has a non-trivial solution, is:
(a) three (b) two
(c) four (d) one

[Jan. 10, 2019 (ID)]
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101.

102.

103.

104.

10S.

106.

107.
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If the system of equations
x+y+z=5
x+2y+3z=9
x+3y+az=f

has infinitely many solutions, then 3 — a equals:

(@ 21 (b) 8 (c) 18 @ 5

If the system of linear equations

[Jan 10,2019 (D]

108.

x—4y+T7z=g
3y—5z=h
—-2x+5y-9z=k
is consistent, then :
(@ g+2h+k=0
(b) g+h+2k=0
(c) 2g+h+k=0
(d g+h+k=0
If the system of linear equations
x+ky+3z=0
3x+ky—2z=0
2x+4y-3z=0

[Jan. 09, 2019 (IT)]

110.

XZ
has a non-zero solution (X, y, z), then y_2 isequal to:

[2018]
(@ 10 (b) —30 (c) 30 @ -10
The number of values of &k for which the system of linear
equations, (k+2)x+ 10y =k, kx + (k+3)y=k—1hasno

solution, is [Online April 16, 2018]
(a) Infinitelymany (b) 3
(0 1 (d 2

Let Sbe the set of all real values of k for which the system
of linear equations

xX+ty+z=2

2x+y—z=3

3x+2ythkz=4

has a unique solution. Then Sis [Online April 15, 2018]
(a) an empty set (b) equaltoR— {0}

(c) equalto {0} (d) equaltoR

If the system of linear equations

112.
x+tay+z=3
x+2y+2z=6
x+5y+3z=b
has no solution, then [Online April 15, 2018]
@ a=1,b#9 b) ax-1,b=9
() a=-1,b=9 (d) a=—-1,b%9

If S is the set of distinct values of ‘b’ for which the
following system of linear equations [2017]
x+yt+tz=1

X tay+z=1

ax+by+z=0

has no solution, then S is :

109.

111.

113.

(a) a singleton
(b) an empty set
(c) an infinite set
(d) afinite set containing two or more elements
The number of real values of A for which the system of
linear equations
2x +4y—-rz=0
4x+Ay+2z=0
AX+2y+2z=0
has infinitely many solutions, is : [Online April 8,2017]
(@ 0 () 1 (c) 2 d) 3
The system of linear equations
x+ Ay-z=0
Ax—y-z=0
x+y— Az=0
has a non-trivial solution for: [2016]
(a) exactly two values of A .
(b) exactly three values of A .
(¢) infinitelymany values of A .
(d) exactlyonevalueof A .
The set of all values of A for which the system of linear
equations : [2015]
2%, = 2%, + X3 = AX,
2%, 3%, +2x, =A%,
=X, +2X, =X,
has a non-trivial solution,
(a) contains two elements.
(b) contains more than two elements
(c) isan empty set.
(d) is a singleton
If a, b, ¢ are non-zero real numbers and if the system of
equations [Online April 9,2014]
(a-Dx=y+z,
b-1y=z+x,
(c—1l)z=x+y,
has a non-trivial solution, then ab + bc + ca equals:
(a atb+c (b) abc
© 1 @ -1
The number of values of &, for which the system of equations:
(k+1)x+8y=4k
kx+ (k+3)y=3k-1

has no solution, is [2013]
(a) infinite b) 1
(© 2 (d 3

Consider the system of equations :
x+ay=0, y+az=0and z+ ax=0. Then the set of all real
values of ‘a’ for which the system has a unique solution

1s: [Online April 25, 2013]
@@ R-{1} (b) R—{-1}
(© {1-1; (d) {1,0,-1}
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Statement-1: The system of linear equations 117. If the system of equations [Online May 7,2012]

x+(sina)y+(cosa)z=0 x+ty+z=6

x+(cos o) y+ (sina)z=0 x+2y+3z=10

. x+2y+iz=0

x—(sina)y—(cosa)z=0 . . .

h vial solution f I lue of o Iving | has a unique solution, then A is not equal to
as a non-trivial solution for only one value of a lying in @ 1 ®) 0 © 2 @ 3

the interval (0, g} .

Statement-2: The equation in o

coso.  sina coso
sino,  cosa sina [=0
coso. —sino. —cosa

has only one solution lying in the interval (0, g] .

[Online April 23, 2013]

Statement-1 is true, Statement-2 is true, Statement-2 is
not correct explantion for Statement-1.

@)

(b)

Statement-1 is true, Statement-2 is true, Statement-2 is
acorrect explantion for Statement-1.
(c) Statement-1 is true, Statement-2 is false.
(d)
Ifthe system of linear equations :

X+ 2xy +3x,=6

Xy +3x,+5x3=9

2x, +5x,taxy=b
is consistent and has infinite number of solutions, then :
[Online April 22,2013]

(a) a=38, bcan beany real number

Statememt-1 is false, Statement-2 is true.

(b) b=15, a can be anyreal number
(¢) aeR—-{8 and be R—{15}
(d) a=8,b=15

Statement 1: If the system of equations x + ky + 3z =0,
3x+ky—2z=0,2x+ 3y —4z=0has a non-trivial solution,

then the value of £ is %

Statement 2: A system of three homogeneous equations
in three variables has a non trivial solution if the determinant
of the coefficient matrix is zero.  [Online May 26, 2012]
(a) Statement 1 is false, Statement 2 is true.

(b) Statement 1 is true, Statement 2 is true, Statement 2 is
acorrect explanation for Statement 1.

Statement 1 is true, Statement 2 is true, , Statement 2 is
nota correct explanation for Statement 1.

©

(d

Statement 1 is true, Statement 2 is false.

118.

119.

120.

121.

122.

123.

If the trivial solution is the only solution of the system of

equations [2011RS]
x—ky+z=0

kx+3y—kz=0

3x+y-z=0

then the set of all values of k is :

@ R-{2,-3} (b) R-{2}

(© R-{-3} @ {2,-3}

The number of values of & for which the linear equations
4x+ky+2z=0,kx+4y+z=0and 2x + 2y +2z= 0 possess

a non-zero solution is [2011]
(@ 2 (b) 1 (c) zero d 3
Consider the system of linear equations; [2010]

X, +2x,+x3=3

2x,+3x,+x3=3

3x;+5x, + 2= 1

The system has

(a) exactly 3 solutions

(b) a unique solution

(c) no solution

(d) infinite number of solutions

Let a, b, ¢ be any real numbers. Suppose that there are real
numbers x, y, znot all zero such that x=cy + bz, y=az + cx,
and z= bx + ay. Then a? + b% + ¢ + 2abc is equal to

(@ 2 (b) -1 [2008]
() 0 @ 1
The system of equations
axtytz=0a -1
x+taytz=o -1
xtytoz=a-1
has infinite solutions, if o is [2005]
@ -2 (b) either—2or 1
(c) not—2 @ 1
If the system of linear equations [2003]

x+2ay+az=0; x+3by+bz=0;
X+4cy+cz =0 has anon - zero solution, then a, b, c.

(a) satisfy a+2b+3c=0
(b) areinA.P
(c) areinG.P
(d) arein H.P.
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Hints & Solutions |
, R =R+R—2R,
S L0 o

cosn® sinnb
A" = ) ,neN
—sinn® cosnd

“B=A+4*

cosO® sin® cos40 sin40
= +
—sin® cos0O —sin40 cos40

T 4
COS§+ COS?
S B=

LT
sin—+sin—
5 5

47

. T . 4n T 4r
—sin——sin— cos—+cos—
5 5 5 5

Then, det(B) = 2sin (Ej
5)1-1 0

J10-2+/5 235

01‘

=—r=—~=1.175

2 2
~detBe(l, 2)

x—2 2x-3 3x-4
2. (© A=[2x-3 3x—-4 4x-5
3x-5 5x-8 10x-17

x=2 x-1 x-1
=>A=[2x-3 x-1 «x-1
3x—-5 2x-3 5x-9

x—-2 x-1 x-1
=A=|x-1 0 0
3x-5 2x-3 5x-9

G -G -G,
G -G -C

[R, > R, —R,]

= A=—(x-D[(x-DBx-9)—(x-1)(2x-3)]

= A=—(x=D[(5x* —14x+9)— 2x* - 5x+3)]

=-3x +12x%2 —15x+6
So,B+C=-3

x+a x+2 x+1
3. @ If f(X)=|x+b x+3 x+2
x+c¢ x+4 x+3

Get More Learning Materials Here: &

|

= f()=x+b x+3 x+2
x+c x+4 x+3

= fv=1 = f(50)=1
X sin® cosO
@ A= [Sin0  —x 1
" | cosO 1 X

=(x—x*~1)—sin O (—x sin 6 —cos 0)

+ cos 0 (—sin 0 + x cos 0)
=—x3—x+ x sin%0 + sin O cos O — cos O sin O + x cos?0
=—x-xtx=-x*

Similarly, A)=—x*  Then, A + A =—2x°

x -6 -1
2 =3x x-3|=0
-3 2x x+2

() Given

On expanding,
X (=3x2—6x—2x>+ 6x)— 6 (—3x +9—2x—4)
—(4x-9%)=0
=>x(=5x)—6(-=5x+5)—4x+9x=0
=>x-Tx+6=0
-+ all the roots are real.
0
. sum of real roots = 1= 0

2 b 1

b b +1 b
@ =

IA|1 b 2

=202b2+2 B~ b(2b—b) + 1B~ b 1)
=24 -1=b+3

@:b+é
b b
3
b

A
Minimum value of |b_| is 2\/5 .

EBD_83
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x—4 2x 2x
7. () Here | 2x X—4 2X|=(A+Bx)(x-A)

2x 2X  xX-—

-4 0 0
Put x=0=|0 —4 0|=A’=A%=(4)>

0 0 -4 10.

=>A=+4
x—4 2x 2x

—|2x x-4 2x|=Bx-4)(x+4)°
2x 2x  x-—4

Now take x common from both the sides

1—i 2X 2x
X
12 =(B—i)(1+i)2
X X X 11.
2x 2x 1—i
X
1
Now take x—)oo,then;—>0
1 2 2
=2 1 2[=B=B=5
2 21
o ordered pair (A, B)is (-4, 5)
8. (¢) Sincethe given determinant is equal to zero.
= 0(0—cos x sin x) — cos x(0 — cos?x) — sin x 12.
(sin’x—0)=0
= cos’x —sin’x =0
= tan’=1 = tanx=1
tanz/3 +tanx
Ztan[EH(]: Z%
= 3 Sl-tan7/3.tanx
z\/gﬂ
xesl_‘/g
3+l 1443 1434243
T oy
xes1=V3 1443 xes B
=2-3 13.

4 - 4 1[4 -1
9. @ A=|; | |=4L=53 |5

Get More Learning Materials Here: & m

NOW, A2016_2A2015 _A2014 :A2014 (A2 —24 _[)
= |A2016*2A2015*A2014‘:|A2014HA2*2A *II

20
=14 |25 —5‘ =-25

X2 +x x+1 x-2
@ Let [2x*+3x-1 3x 3x-3] =ax—12

x2+2x+3 2x—-1 2x-1

Putx=-1, we get

0o 0 -3
2 30 =—a—12
2 -3 3
=-3(6+t6)=—a—12=>-36+12=a
=a=24
x 1
@ 1 y 1120
1 1 z
Xyz—X—-y—z+220
Xyz+22x+y+z>3 (xyz)?
xyz+2-3(xyz)"* >0
ut(xyz) =t
t3-3t+2>0
(t+2) (t—1)>20
[t=—2]t3=-8
1 cos0 1
—sin® 1 —cos 0

(¢) Letf(®)=
-1 sin O 1

(1+sinBcosB) —cosO(—sinO —cos6) + 1(—sin2 0+1)

= 1+sinBcosO+sinOcosO+cos> O —sinZO+1
= 2+2sin0cosO+cos20

= 2+sin20+cos20 ...(1)
Now, maximum value of (1)

is 24412 +12 = 2442

and minimum value of (1) is

2-V12+12 = 2-42.

@ det [(I+ B)* - 50B]

= det [*°C,1+ *°C, B + *°C, B> + *C, B* + ...
+ 50C50 B3 B _ 50B]

{All terms having B", 2 <5 <50

will be zero because given that B> = 0}
=det [I + 50B — 50B] = det [I] =1
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14.

15.

16.
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(d Thematrices in the form

|:a11 a2
ay; an

0 0/1/2 1 0/1/2 2 0/1/2
o/1/2 0 |’|0/1/2 1 [|0/1/2 2
At any place, 0/1/2 means 0, 1 or 2 will be the element at
that place.

Hencethere aretotal 27 =3 x 3 +3 x 343 x 3) matrices of the
above form. Out of which the matrices which are singular

are
0 0/1/2 0 01 1}]]2 2
0 0 |1/2 o1 112 2

Hence there are total 7(=3 + 2+ 1 + 1) singular matrices.

},ai/. €{0,1,2},a,,=a,are

Therefore number of all non-singular matrices in the given
form=27-7=20

o oo )

a*+bc ab+bd _{1 0}
ac+cd be+d? 0 1

ba+d)=0,b=00ra=—d (D)
cla+d)=0,c=00ora=-d ...(2)
@+bc=1,bc+d?=1 ...03)

‘a’ and ‘d’ are diagonal elements a + d = 0
statement-1 is correct.

Now, det(A4) = ad —bc

Now, from (3) a’+bc=1and d* +bc=1
S0, a®> —d? =0

Adding a® +d?* +2bc =2
=(a+d)> —2ad +2bc =2

or 0—2(ad —bc)=2

So, ad —bc =1=> det(4) = -1

So, statement — 2 is also true.

But statement — 2 is not the correct explanation of
statement-1.

d Weknow that determinant of skew symmetric matrix
of odd order is zero.

So, statement-1 is true.
We know that det (4" ) = det (A).

det (-A)=—(—1)"det (A).
where A is a n x n order matrix.
So, statement-2 is false.

b
17. () LetA:{a d} wherea, b, c,d=0
c
42| bia b _7
e dlle 4]
, | a®+bc ab+bd {1 o}
= A" = =
ac+cd be+d? 0 1
= ¢12+bc=1,bc+d2 =1
ab+bd =ac+cd =0
c#z0andb#0= a+d=0
| A= ad —bc = —a* —bc = -1

Alsoif A=, thentr(A)=a+d=0.
.. Statement-1 true and statement-2 false.

18. @ LetA:{a b}
c d

Given that 42 =1

a’ +bc ab+bd {1 o}
ac+cd be+d? 0 1
= d*+bc=1and ab+bd=0
ac+cd=0 and bc +d*=1
From these four equations,
+be=bc+d=d*=d
and b(a+d)=0=clatd)y=>a=-d
|A| = ad —be=—a*—bc=-1
Alsoif 4 #Ithen tr(A)=a+d=0
.. Statement 2 is false.

5 Sa a

19. (@ GiventhatA=|0 «
0o 0 5

5 50 a |5 S50 a

LA2=10 o 5all0 a 5o

0O 0 510 0 5

25 25a+50% S0+2502 +5a

-lo o? 502 + 250
0 0 25

| 4%1=25 (2502)

~25=25 (250%) = |a\:%

5o | and | 4% =25

EBD_83
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Expand through R, 25. (@ C,—>C +C,
3n n( 2n 2n 2n( .n 4n
:1("’ ‘1)“” (‘” —o )*‘” (O’ - ) 2 sin’0  4cos 60
2 1+sin*@  4cos60 |=0
=0 -1-0+ 0" — %" .,
1 sin"® 1+4cos60
—1— 10l m3 =
—1-141 1_0[.03 _1} R >R, -R,R,>R-R,
21. () Applying C, > C, -C, 0 -1 0
—sin’0 -1 1 ! -1 =0
) 1 sin’0 (1+4cos60)
f(®)=|-cos“0 -1 1
12 2 2 On expanding, we get 2+4cos60=0
2 .2 1. n
= 4(cos” 0 —sin’ 0) cos66:—3 s Be 0,3 = 60 (0,2n)
Ton
o35
€08 32 Therefore, 69:2?7[“% =3 G:gor%

Max. f(0)=M =0 26. (¢) Leto = and p=w?areroots of x2+x+1=0
Min. f(0)=m= -4
So, (m, M) = (-4, 0)

22. (b) Use properties of determinant

y+1 ® o’

&LetA=| © y+o® 1 |=A
2

a+y x+a| |x a x+a x 1 x+a © 1 yto
b+y y+bl=|y b y+bl+yly 1 y+b
z ¢c+y z+4c| |z ¢ z+c z 1 z+c Applying G — € +C; + 3
x 1 x+a ) y+1+co+c02 ® o’
=0+y|ly-x 0 0 Ry > R — Ry, A=ly+l+o+0° y+o’ 1
z=x 0 -l LR = B =Ry l+o+o’+y 1 y+o
==y(x=y)=-y(b-a)=y(a-b)
0 21 y o o
23. () D:%l -1 1=5 A=y y+o’ 1 |[(l+o+e’=0)
Xy ¥ 1 y+o
= 2(1-x"+@'+x)==%10
= 242+ X' =%10 1 o o
= 3x'+)'=12 or 3x'+)'=-8 A=yl y+o? 1
A=3,-2 1 1 y+o

24. (d) Itisgiventhat|B|=81

bll blz b13 3() ay 31 ap, 32 ars Applylng R2 —> R2 — Rl &R3 —> R3 — Rl

1 2 3
|Bl=|by1 by by|=[3ay 3ayn Fay A y+oi-o -
b31 b32 b33 326131 33032 346133 =) 1-o y+&)—ﬂ)2
= 81=3.3.3'
. = A=y (@- 00+ @-0")-1-0)-)]

1
= =34 = |4==
9 =>A=y y2—(0)—0)2)2—1+032+03—0)3}
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2, 4

20t 4200 1+ 0% +© —mq

:A:y[yz—co
= A=y@y)=y’

27. (© Consider,|d|=" © ¢
4 b ¢
Cy —>Cy—C,C; > C3—C
1 0 0
4= P b-2 -2
4 (b-2)b+2) (c-2)(c+2)
=(b-2)(c-2)(c-D)
oo 2,b,carein A.P.
5 (b-2)=(c—b)=dandc—2=2d
= |4|=d2d.d=2d
Ale[2,16]=1<d> <8=1<d <2
4<2d+2<6 =4<c<6

1 sin® 1
8. @ = —sin0 l sin O
-1 —sin6 1
0 0 2
_|-sin® 1 sin® R, —R +R,
-1 —sin® 1
= 2(sin’0+1)
Since, 0 € 12 =sin’0 e '3

det(4) € [2,3)

3
[2,3)c (5, 3}

a-b—c 2a 2a
29. @ A= 2b b—c—a 2b
2c 2c c—a-b

R, —>R +R +R,
a+b+c a+b+c a+b+c
2b b—c—a 2b

2c 2¢

A=
c—a-b

1 1 1
2b  b—c—a 2b
2c 2c

=(a+b+c)
c—a-b
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30.

31.

C,—C-C,C,—C,—C,

0 0 1
A=(a+b+c) 0 —b—c—a 2b
c+a+b c+a+b c—a-b

=(a+tb+c)(atb+cy

Hence, x=-2(a+b+c¢)

-2 4+d sin® -2
@ det(4)= 1 sin®+2 d
5 2sin0-d —sin0+2+2d

Applying Ry — Ry —2R, + R we get

-2 4+d sin6-2
det (4)= 1 sin6+2 d
1 0 0

=  d(4+d)—(sin’0-4)

= det(A)=d*+4d+4—sin’0=(d +2)*—sin%0

Minimum value of det (4) is attained when sin’0 = 1
d+2yP-1=8=(d+2y=9=>d+2=+3

= d=-5orl

() Letcommon ratio of GP. be R

= a,=aR,a,=al’, ..d°=alk’

C—->C-C,C,—>C,-C,

1 1
In RH'I‘ IHW In agaf{
1 1 r k
Ae In Rr+k II’IW lna6a7 =0
1 1
In —- Inagay,
Rr+k Rr+k
Vr,KeN

Hence, number of elements in S'is infinitely many.
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32. (@ det(4)=|4] ([3—2)(8) .
Pt . a+2 /\3
e e cost e sint = 30+8p=1 o)
_|¢ —ecost—e'sint e sint+e " cost Solving (1) and (2), we get
¢ 2¢'sint —2e" cost 1
=2 B=—
a=2,p=7
1 cost sint 1
_e'-e'e'|l —cost—sint —sint+cost orthocentre is (ZEJ
1 2sint —2cost 34. () Given20+1=z;
i—1
andz= f3j = o= ﬁ;
0 2cost+sint  2sint—cost S R_R = o is complex cube root of unity
_e'0 —cost—3sint —sins+3cost| ! b2 ApplyingR - R +R +R,
- . R, >R+ Ry
1 2sint —2cost 3 0 0
_|1 S
. 1 o’ 0}
0 —Ssint Scost
_e'|0 —cost—3sint —sint+3cost{R — R +2R, ;3 (fl(lszazfm)=f3 (1+20)=-3z
1 2sint —2cost
‘ . ) cosx sinx sinx
=e”[(-5 sin £)(-sin ¢t + 3 cos ) — 5 cos t (—cos ¢ — 3 sin £) 35. (¢ |sinx cosx sinx|=0
=5e'#0,¥1e R sinx sinx cosx
. Aisinvertible. R SRR
33. @ LetA(k —3k),B(5,k)and C(—k+2), 12T
R,—>R,—R
we have 2 2 1%
kK -3k 1 cosx—sinx sinx—cosx 0
~ls k 1l=28 0 cosx—sinx Sinx—cosx| =()
-k 2 1 sin x sin x cos X
= 5k’+13k—46=0 C,— C,+C
or Sk*+ 13k +66=0 , :
) cosx—sinx sinx—cosx 0
Now, 5k“+ 13k—46=0 .
0 0 sin x—cos x| =()
:k:—13i\,1089 k:_—23;k:2 sinx sin x cos x
10 5
since k is an integer, .. k=2 Expanding using sec;md row
Also 5k2+ 13k + 66 =0 2 sinx (sinx—cosx)“ =0
sin x =0 or sin x = cos x
—13++/-1151
=>k=——7— = _T
10 x=0orx= Z
So no real solution exist 36. (a) Consider
A(2,-6), B(5,2)and C(-2,2) 3 1+ 70) 1+ £0)
For orthocentre H (a, 3) 1+ (1) 1+7Q) 1+/3)
BHLAC Q) 14 fG) 1+
B-2\8)_
a-5)\ -4 1+1+1 I+a+f 1+a? +p?
= oa-2p=1 (1) =| 1+oa+p 1+a’+p? 1+’ +p°
AlsoCH L AB 1+a2+B2 1+a3+[33 1+0t4+l34
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1 1 1 1 a2 2 2
- _ Al
=t o B 1 o B [ [Al=]AT] — @) —@=1)% G+r2 =(b-1)F (c+2)? —(c=0)
2 2 2 2
I o® B I o® B (a=2n)> (b-21)>? (c=2)?
1 2
a’ b 2
=1 a Bl =[-0)-B)@-pF i, ab, 4o,
! 0L2 [32 ) ’ 2 2 ‘ 2
So,K=1 (a=2)" (b=2)" (c=2)
n—1 2 2
-1 (x+ —(x- =4
W@ S -142434. 1= "D , (@ y)" —(=y)" = 49)
r=1 2 Taking out 4 common from R,
= 2 2 2
2 @r=D) =1 4345+ +[2@n-1)-2] a b ¢
r=1 . 1)2 —4 ah bh ch
n-l a’ 40 —2an BT +AT-2bh 40T —2eh
D Gr=2) =1 +4+7+.+@Gn-3-2)
r=1 Apply R, — [R, - (R, = 2R))]
(n-1)(3Bn-4)
- — 2 b 2
=4 lah bh ch
Zr 22r-1) 2(3r-2) 22 a2 a2
n-1
n
. Z A = 3 n-1 a Taking out A common from R, and A? from R,
r=1
-1 -D(3n-4
n(nz ) (=12 (n )(23’1 ) 2O 2 2 2
=aa b cl=iMa b ¢
n-1
Z A,. consists of (n — 1) determinants in L.H.S. and o 11
= . . = k=42
in RH.S every constituent of first row consists of
(n — 1) elements and hence it can be splitted into sum
of (n — 1) determinants. a c a+b+c a+b+c a+b+c
n(n—1) » (m—1)(3n-4) 39. ® |b ¢ al|= b c a
= n-1)? ———7
2 2 c b c a b
n-1 n
. A, = — -1
. ’gl r ) n a 1
n(n—1) » (n=-1)(3n-4) =(atbtc)|b ¢ a
— (=) c a b
2 2
=0
(-- R, and R, are identical) 0 0 1
=(@a+tb+tc)|b-c c—-a a
ol c—a a-b b
Hence, value of ) A is independent of both 'a' and 'n'.
r=1 =(a+b+c)[ab+bc+ca—a*—b*—?
2 2 2 =_(a+b+c)[(a_b)2+(b_c)2+(c_a)2]
a b ¢ Since a, b, ¢ are sides of a scalene triangle, therefore at
(a+ k)z b+ k)z (c+ k)z least two of the a, b, ¢ will be unequal.
38. (¢) LetA= 5 5 ) (@a=bP+B-cP+(c—a)P’>0
(a-r)7*" B-2)" (c—N)
Alsoa+b+c>0
Apply R, - R, - R, ~(@+b+e) (@b +(b-cf +(c-a]<0
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b +c? ab ac
40. (©) LetA=| ab P +a®> b
ac be a* +b?
Multiply C, by a, C, by band C, by c and hence divide by
abc.
a (b2 + cz) ab? ac?
1
=— 2p b(c2 + az) be?
abc
a’c bc c(a2 + bz)
Take out a, b, c common from R, R, and R, respectively.
b +c? b? e
= a_l;c a* ? +a? ?
abc
a* b? a* +b?
Apply C,—> C, - C, - C,
0 b ?
A= R ?
) e
0o b ¢
=2lc? F+d? ¢
R e
Apply C, - C, and C; - C,
0 b
= 2l? & 0| =2 (PP + A (- d*Y)]
B0 4
=2a°b%* + 2d°H2? = 4dPH P
But A = ka’b’c* . k=4
-2a a+b a+c
41. (¢) LetA=|p+a =2b b+c
c+a b+c 2c

Applying C, + C; and C, + C,

—a+c¢ 2a+b+c a+c
A= |2btatc  —btc  btc
a-c b-c —2c

Now, applying R, + R, and R, + R,
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42,

43.

0 2(a+b) a—c
2(a+b) 0 b-c
b—c -2c

On expanding, we get
A= -2(a+b){~2c[2(a+b)]—(a—c)(b—0)}
t(a—c)[2a+b)(b-0)]
A=8c(a+b)(a+b)+t4(a+tb)(a—c)(b—c)
=4 (a+b)[2ac+2bc +ab—bc—ac+ ¢?]
=4 (a+b)[ac+bc+ab+ 7
=4(a+b)[clatc)tb(at)]
=4(a+b)(b+tc)(cta)
=a(atb)(b+c)(cta)
Hence, a=4
(b) Vertices of triangle in complex form is
z,iz,ztiz
In cartesian form vertices are
(), (=y,x) and (x—y, x + )
X y 1
.. Areaoftriangle = % -y x 1
x—y x+y 1

= S @—x-p) -y y—x+ty)+1 (- -2+ xy)]

o | -

1
[—xy+xy—)*—x%]= 5 o> +37)

N | =

(- Area can not be negative)

= %|z|2 ('.'z=x-t—iy,|z|2 =x2+y2)

() Given parabola is x>=8y
=4a=8=a=2

To find: Area of AABC
A=(-2a,a)=(-4,2)
B=Q2a,a)=(4,2)

C=(0,0)
(- 2a,a)
R
. Area= 5 4 2 1= 5[—4(2)—2(4)Jr 1(0)]
0 01
= _T =-8 ~ §sq. unit (" area cannot be negative)
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4. b 46. (b) Letrbethe common ratio ofan GP., then
a a+1 a-1 a+l b+1 c—1 loga, loga,,, loga,,,
-b b+1 b-1+| a-1 b-1 c+l =0 loga,,3 loga,,4 loga,,s
¢ =l cHl| |=)"2a (-1)""'b (-1)'c loga,,s loga,,; loga,,s
n+2
a a+l a-1 [¢*1 a1 (-1)""a logay™ ™' logap”  logap™!
= |-b b+l b-1+ [b+1 b-1 (-1)""b|=0 = lloga ™% logay"™™  logay™t
¢ c-1 c+l =1 e+l (=1)c 1Ogalrmfs logalrn+6 logalrn+7

(Taking transpose of second determinant)

C <G
n+2
a a+l a-1 (_1) a a-1 a+l
L[ bl b1 = (-1 (k) b1 btl|=0
e R |
C2©C3
47.
a a+l a-1 a a+l a-1
= |=b b+l b=1|+(-D""7 | p pr1 b-1|=0
¢ c¢-1 c+l ¢ c-1 c+1
a a+l a-1
= [1+(—1)"+2} b b+l b-1|=0
¢ c¢c—1 c+1
C27C1’ C37C1
a 1 -1
- [1+(—1)"*2} b 2b+1 2b-1/=0 R, +R,
c -1 1
a+c 0 0
= [1+(—1)”+2J b 2b+1 2b-1|=0
c -1 1

= [I+D""(a+c) b+ 1+2b-1)=0
= 4b(a+c)[l+(D)""?1=0

= 1+(1D)""2=0ash(a+c) =0

= n should be an odd integer.

1 1 1
45, d) Giventhat,D=|1 1+x 1
I T

Applying R, > R,—R andR, > R, - R,
1 1 1
~D=|0 x 0
0 0 y

=Xy

Hence, D is divisible by both x and y
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48.

loga; +(n—1)logr logay +nlogr loga; +(n+1)logr

loga; +(n+2)logr loga +(n+3)logr loga; +(n+4)logr

loga; +(n+5)logr loga; +(n+6)logr loga, +(n+7)logr
Applying C; > C, + C|, we get

loga; +(n—1)logr loga; +nlogr 2[10ga1+nlogr]

loga) +(n+2)logr loga; +(n+3)logr 2[10ga1 +(n+3)logr]

loga) +(n+5)logr loga;+(n+6)logr 2[loga; +(n+6)logr]
=0
@ Applying, C; > C)+C, +C5, we get

1+@ +b*+2+2)x (1+b5)x (+cH)x
FO)=|1+ @ +0* +2+2x 1+b%x (1+cP)x
1+(a2+b2+c2+2)x (1+b2)x

[ @+ b+ cP=-2]

1+c%x

1 (1+b6%)x (1+cP)x
—{1 1+6%x  (1+P)x

1 (1+b6%)x  1+c%x
Applying, Ry >Ry —R|, Ry > R;— R,

1 (1+b%)x (1+c?)x

s f0)=10 1-x 0
0 0 1—x
f)=(x-1?

Hence degree =2.
(d) Let »bethe common ratio of an G.P., then
loga,
loga, 3

log Ani6

loga,
loga,.s

10g An+8

logd,
log .4
log Apy7

1

loga;™™  logay”  loga;r™

_ logalrnJrZ log alrn+3 n+4

5

logayr

loga "™ logayr™® loga ™t

loga; +(n—1)logr loga; +nlogr loga; +(n+1)logr

loga; +(n+2)logr loga +(n+3)logr loga +(n+4)logr

loga; +(n+5)logr loga; +(n+6)logr loga, +(n+7)logr

EBD_83
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Applying C, > C, + C|, we get

loga; +(n—1)logr loga; +nlogr 2[loga1 +nlogr]

=|loga; +(n+2)logr loga; +(n+3)logr 2[loga1+(n+3)logr]
loga; +(n+5)logr loga;+(n+6)logr 2[loga; +(n+6)logr]

=0
a b
49. (c¢) Giventhat| p c
ax+b bx+c 0

ax+b

bx+c

Applying R, - R,— (xR +R,);
a b ax+b
=b c
0 0 —(ax’+2bx+c)
(ax*+2bx + c)(b* — ac) = (+)(-) =—ve.
[Given that discriminant of ax? + 2bx + ¢ is—ve
s 4b*—4ac<0=b?>—ac<0]

50. d [=AR" ' = logl=logd+(p—1)logR
m=ARY"" = logm=1logA+(g—1)logR
n=AR"' = logn=1log4+(r—1)logR

log/ p 1 [logd+(p—-DlogR p 1

bx+c

Now, |[logm ¢q 1|=|log A+(g—DlogR g 1
logn r 1 |logA+(r-1)logR r 1

Operating

C,—(IogR)C, + (logR~1og A) C, =

o o o

N Qo
—_
I
o

51. @ |adjd|=|AP=9
[ladid| =4[]
=|A|=83=A=|A|=3

= |B|=|adj4[*=81

_ _ _ 1 1
n=BNH =B =|B['=—=—

|B| 81
11 2
52 @ |4=]1 3 4=(9+4-13-4)+2(-1-3))
1 -1 3
=13+1-8=6
ladjB| = ladj(adjA)| =|4|"~ " = |4* = (36)?
|Cl=34|=33%6
" |adjB| _36x36 _ o
ence, |C| 33><6
1
53. () ~B=A'==|Bl=—

| 4]
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54.

5S.

56.

Now, | B|= |
o

Given, det. (4)+1=0
1

S
= 202-20-25

202 -2a-24
202 —20.-25
= a=4,-3 = Sumofvalues=1

O T

1 1+2+43+...+(n-1) 1 78
= =
0 1 0 1

0

o =

-1
3“:78 —-n2—n-15=0
=>n=13
Sl om| (113
Now, the matrix 0o 11710 1

o L 13] 1 -13
Then, the required inverse of o 11710 1

(¢) Let|d|=a,|B|=b
o A=alA =~ B =b, B~ ~
a’ ’ b

|ABAT=8 = |A||B||41=8...(1)
= aba=8=da*h=8

1
(B |=8=A||B"|=8=a. =8 Q)
From (1) & (2)
apd
a . )
1 » 1
Then, |[BA'B|=|B||4"||B|=b. — .b= — = —
a a 16

cos® —sinB 4l =1
= = =
(0 4 sin® cos0

) +cos® —sinB] cos® sin®
adj(4)= +sin® +cos®| | -sin® cosO
cosO sin6 B

-1 — =
= 4 —sin® cosO
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i i 6 —4
. c0.56 sin© CO.SG sin© 4= - From (1)
—sin® cosO || —sin® cosO 0 2
cos26 sin20 36 —32
= . =A2=
—sin26 cos26 0 4
cos30  sin30 Fork=-6
3 —
= B=| _6in30 cos30 -6
=>4= 0 .... From (1)
cos(508) sin(500) B
-50 — P50 —
= AT=BTZ| _sin(500) cos(500) 36 32
:Az{o . }
B
PR 58. (@ We have
(O N (A-3D)(4-5D=0
i BRE) = A2-84+15I=0
2 2 Multiplying both sides by 4!, we get;
A 1A . 4-84714+1547 ' 1=4"10
{ (5%) (4 n] - \@} = A-8I+15471=0
s cos| —— |=cos| 4n+— |=cos—=— 1=
12 6 6 2 A+15471=8I
-1
. 1 2], . 454 _y
57. () Sinced. 0 3 is a scalar matrix and |3A|= 108 2 2
1 15 16
£ 0 atp=—4+—=—=
suppose the scalar matrix is 2 2 2
0 k 2 -3
59. (¢) WehaveA= 4
y {1 2}{1( 0}
) 0 3 0 k 5 16 -9 5 48 =27
:A_{—IZ 13] =336 39
[k 0 1 2] 24 -36
“lo kllo 3 Also 12A = 48 12

[~ AB=C=ABB'=CB'=4=CB]

1[k 0][3 -2
= A=-
310 kllo 1

;2
k 0 3
=47 k} 13
L 0 _
3
k —%k
= A=
(1
0 k M
L 3 |
+ 3A|=108
3k -2k
=108=
0 k
=32 =108 =k =36 =—=k=+6
Fork =6
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60.
61.

48 271 [24 =36
.'.3A2+12A—{_36 39}{48 12}
{72 —63}

-84 51
51 63
adj(3A2+12A)={84 72}
b)
() Given that A(adj A) = A AT

Pre-multiply by A both side, we get
= A'A(adjA) = A'A AT

adj A= AT
2 b 5a 3
= =
-3 5a -b 2
2
=a=—andb=3
5
=5a+b=5

@ www.studentbro.in



M-299
62. (@ A*-54=-7I 67. (¢) Giventhat P°=(’ (1)
AAA 5447 =71 47! and P2Q=Q*P Q)
Al-51=—74" Subtracting (1) and (2), we get
A-51=-74" P-P0=0- 0P
A-1=%(5]—A) = PX(P-Q)+O*(P-0)=0

= (P+0)(P-0)=0
w P£Q, PP+ (0*=0
Hence [P+ 0%|=0

A 24234+ 1=A(BA-TD)-24*-3A4+]
=542—T4-24>-34+1=34>—104+1
=3 (54— 71)— 104 +1=54 —20I=5(4 -4

63. @ [5.adjA|=5=5"|AP"=5 1

0
| 68. (d Let Auy=|0 |and Aup =|1
:>125\A|2:5:>|A|:ig 0 0

64. ) BB'= B(4'4)' =BA)(A4"Y 1) (0

=BAA)'= (47 4447 Then, Aty + Aty =| 0 |+] 1

=AAAMAYY  fasAA'=A'4) 0) (0
=[A7A) =1-1=1*=] 1
1 2 3 0 0 1 = Ay +upy)=|1 (M
65. @ GivenA |0 2 3|=|1 0 0 0
0 11 010 100
Applying C, & C; Giventhat A={2 1 0
3 2 11 [1 0 O] 3 21
Al3 2 0/=|0 01 = =1(1)-02)+0(4-3)=1
|1 1.0 [0 1 0] ¢y = ¢, =0 ;=0
Again Applying C, <> C, Cp,=-2 G,= =0
31 2] [1 0 0 O
302(_fo10 ! 0
A = .
10 1] |0 01 agid=1-2 0 0
pre-multiplying both sides by A~ =21
‘We know,
312 1 00
ATA |30 21=A"101 0 Aflziadj,q
1 01 0 0 1 |A|
-1 .
31 = A7 =adj(A) (- |A]=1)
Now, from equation (1), we have
112 92— Ati-a
1 01 1
-1 : ; u iy = A1
(-- A”A =1 and I = Identity matrix) 1T H2
31 2 0
Hence, A™' = 302 1 0 01 1
1 0 1 =2 1 0| 1|=|-1
66. () |P|=1(12-12)—o(4—6)+3(4—6)=20—6 1 -2 1/\o) |-1
Now, adjA=P = |adjA|=|P|
= |A]P=|P] 0 0 a
= |P[=16 69. (©) A=|0 b c| |4 =—abd#0
= 20-6=16 d e f
= a=11
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c“:Jr(qu—ce), 612:—(—0d):Cd, 013:+(_bd):_bd

0 oy
¢y = ~-ea) = ae, ¢y, = + (-ad) = ad, cy, = 0) = 0 Now, 4B=| oo
¢y =+ (-ab)=—ab,cy, =—(0)=0,¢c;,=0
0
(bf —ce) ae —ab and BA = {8 Yf}
agigo| @ —ad 0 *
J —bd 0 0 Statement -1 :
0 y(a —B)
bf —ce ae —ab AB—BA_L(B_Q) 0
A= L(adj A)= € cd —ad 0
| A| abd _ ()2
-bd 0 0 |AB—BA|=(o.—B)" y5#0

.. AB—BA is always an invertible matrix.

0 0 d Hence, statement - 1 is true.
AT=10 b e But 4B — BA can be identity matrix ify=—8ord=—y
a c f So, statement - 2 is false.
71. () For reflexive

Now A~ = 4" |

A= P AP istrue,

bf —ce ae —ab 0 0 d For P =1, which is an invertible matrix.
1 ed -ad 0 |=|0 b e (4,4) eR
—abd
—bd 0 0 a ¢ f -, Risreflexive.
For symmetry
2
bf —ce ae —ab 0 0 -abd As (A,B) €R for matrix P
— | ¢ed -ad 0 |= (2) —ab’d  —abde 4=ppp
~bd 0 0 —a’bd —abcd —abdf =

= PAP =B
Sbf—ce=ae=cd=0 (1) = B=pyp’!
abd® = ab, ab’d = ad, a’bd = bd (i) I
abde = abed = abdf = 0 (i) = B=(P") A@Y
From (ii), - (B,A) €Rfor matrix p-!
(abd?). (ab*d). (a®bd) = ab. ad. bd -, Ris symmetric.
= (abd)* — (abd)* = 0 For transitivity
= (abdy’ [(abd)* — 1] =0 A=P'BP
rabd =0, - abd = *1 (iv) and B=P"'CP
From (111) and (iV), - A= P*I (P_ICP)P
e=c=f=0 (V)
From (i) and (v), _(p-1)? 2
bf = ae = cd = 0 () = 4=(r")cr

From (iv), (v) and (vi), it is clear that a, b, d can be any

non-zero integer such that abd = + 1 = 4= (P2 )_1 C(Pz)

But it is only possible, ifa=b=d= +1 - (4 C) €R for matrix P>
Hence, there are 2 choices for each a, b and d. - Ristransitive.
there fore, there are 2x2x2 choices for a, b and d. Hence So Ris equivalence.
number of required matrices = 2x2x2=(2)3 So, statement-1 is true.
We know that if A and B are two invertible matrices of
70. (@ Let A and B be real matrices such that 4 = {a 0} order rll’ thelll .
0 B (AB) =B A~
So, statement-2 is true.
and B = {0 Y} 72. (a) Weknow thatifA is square matrix of order » then
5 0 adj (adj A)=]A|"2 A.
=144 =4
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Also|adjd|=|A4|""=|4|>"=|4|
.. Both the statements are true but statement-2 is not a
correct explanation for statement-1 .

1 1 1
77. (¢) D=l 2 3|=0=>Ar=5
73. (¢) Given that all entries of square matrix 4 are integers, 13 A

therefore all cofactors should also be integers. 21
-4 -1 exists. : -1
If det 4 1 then 4 exists. Also all entries of 4™ are D.=|5s 2 J=0=u-=-8
w3

integers.
74. ) Giventhat4>—A+1=0 3
Pre-multiply by 47! both side, we get 78.  (3.00)
YIS P N I For non-zero solution, A=0
- +A 1= .
= A-I+47 ' =00r 47 =1-4. A-1 3a+1 22
4 9 =|A-1 4r-2 A+3 |=0
75. (@) Giventhat 10B=|-5 0 2 3+l 30D
1 -2 3 = 61> —360% +541 =0
I = 6A[L2 —6L+9]=0
:>B:i -5 0 o =>A=0,A=3 [Distinct values]
10 1 =2 3 Then, the sum of distinct values of A=0+3 =3.
Giventhat B= A" = 4B =1 2 A ,
79. @ -1 -6 1/=0=3A"-7A-12=0
. 1 -1 1 4 2 2 1 00 X —10 4
= 2 1 3|5 0 al=jo 10 )
11 11 =2 3] oo =h=30r-3
1 -4 2
| 10 0 5-2 1 00 D=2 -6 1/=2(3-2)
31—010—5+(X=010 3 -10 4
0 0 5+a 0 0 )
o When A =-=, D, #0.
5—a 3
= —=0=a=5 . I . 2
10 Hence, equations will be inconsistent when A = -3
0 0 -1 80. (@) Since, system of linear equations has non-zero
solution
76. (a) Giventhat4A=|0 -1 0 CAZ0
-1 0 0 N
11 3
clearly 4 0. Also|4|= -120 =11 3 =0
-1 0 0 31 3
- A" exists, further (-DI={ 0 -1 0 [#4 =19-k*)-1(3-3k*)+3(1-9)=0
0 0 -1 =9-k*-3+3k>-24=0

=2k =18=k* =9, k=13
So, equations are

Also 42=/0 -1 0] 0 -1 0 x+y+3z=0 ()
1 0 oll=-1 o o x+3y+9z=0 ..(i1)
3x+y+3z=0 ..(ii)

100 Now, from equation (i) — (ii),
=0 1 0|=1 Dy—6z=0=y=-3z=2=-3 (V)

00 1 z

Now, from equation (i) — (iii),
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81.

82.

83.

84.
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2x=0=x=0 Putz=0 in equation (i), we get x =2y
.. 2, 2,2
So,x+Z=O—3=—3 SI5<x 4+ y"+2z7 <150
z
(5.00) =15<4y? +y* <150
For infinitely many solutions, [+ x =2y, z=0]
A=A=A,=A;=0
e =3<y? <30
=23 = y=12, 43, +4, £5
A=12 1 1|=0 = 8 solutions.
1 -7 a
2 -1 2
= (a+7)-2(1-2a)+3(-15)=0 8. @ A=l =2 A=-(A-D@2r+))
:)a:S 1 7\. 1
1 -2 9 2 -1 2
Ay=2 1 b[=0 A =|-4 2 A=-=207+61L-4)
1 -7 24 4 A1

= (24+7b)-2(b—48)+9(-15)=0
=b=3
sa—-b=>5.

() Given that Ax = b has solutions x,, x,, x, and b is
equal to b, b, and b,

Lty tz =1
=2y +z=2=>z =2

Determinant of coefficient matrix

| 4] =

S O =
S N =

1
1|=2
1
11 1

@ [2 4 —1=0
32 2

[+ Equation has many solutions]

:>—15+6+2k:0:>7»=%

11 2
~D,=2 4 6[=0=>pu=5
3 2 2p
L2+ p =14,
@®
The given system of equations
x=2y+5z=0 (1)
—2x+4y+z=0 (i)
—Tx+14y+9z=0 ...(iii)

From equation, 2 x (i)+ (ii)) = z =0

86.

87.

For no solution A = 0 and at least one of A, A, and A, is
non-zero.

.'.A:O:k:l,—% and A; #0

Hence, S = {1, —l}
2

@ |P|=1(-3+36)-22+4)+1(-18-3)=0
Given that PX=0

.. System of equations

X+2y+z=0; 2x-3y+4z=0

and x+9y —z = 0 has infinitely many solution.

Let z =k R and solve above equations, we get

x——M —% z=k
7 ’y 79

But given that x* + y* + 22 =1
7

V174
.. Two solutions only.
(¢) The given system of linear equations
Tx+6y—2z=0 (1)
3x+4y+2z=0 (i)
x—2y—-6z=0 ...(iii)
Now, determinant of coefficient matrix

k=%

7 6 =2
A=|3 4 2

1 =2 -6
=7(-20)—-6(-20)—2(-10)
=-140+120+20=0
So, there are infinite non-trivial solutions.

EBD_83
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From eqn. (i) + 3 x (iii); we get
10x-20z=0 = x=2z
Hence, there are infinitely many solutions (x, y, z) satisfying
x=2z.
88. (a) From the given linear equation, we get

1 2 3
4 4 4

1 23
=3 4 5/=0
0 0 0

Now, let P, = 4x +4y +4z— 3= 0. If the system has solutions
it will have infinite solution.

So, P,=aP, +fP,

Hence, 3o+ =4 and4a+23 =4

= o=2andfB=-2

So, for infinite solution 2u—2 =9

= For 2p# 8 + 2 system is inconsistent

A2 02

8. (¢) D=]2n 3 5

4 L6
D=X+6\-16

D=(A+8)(2-2)

For no solutions, D=0
= A=-82

when A=2

5
D1:8
1

(e]
oW N
[\ L \S)

=5[18—10]—2[48 —50] +2 (16—30]
=40+4-28%0

There exist no solutions for A =2
90. (a) Fornon-zero solution

2 2a a

2 3 b|=0

2 4c ¢

1 2a a

1 36 b|=0

1 4c c

(3bc—4bc) —(2ac —4ac) + (2ab—3ab)=0
—bc+2ac—ab=0

ab + bc + 2ac

uuy

91.

92.

93.

= l,l,linA.P.
abec

A3) x+y+z=6 ..

x+2y+3z=10 (i)
3x+2p+tAz=p (i)
From (i) and (ii),
Ifz=0 = x+y=6andx+2y=10
= y=4,x=2

2,4,0)

Ify=0 = x+z=6andx+3z=10
= z=2andx=4
4,0,2)
So, 3x+ 2y + Az= p, must pass through (2,4, 0) and (4, 0, 2)
So,6+8=p = pn=14
and 12+2A=p
12+20=14 = r=1
So,u—A*=14-1=13
(d Given system of linear equations: x +y +z=15;
x+2y+2z=6andx + 3y +Az= p have infinite solution.
T A=0,Ax=Ay=Az=0

0

111
N e
1

30
=1Q2r—6)-1(A-2)+1(3-2)=0
S2h-6-A+2+1=0=>%=3

I 51 I 5 1
Ay= 1 6 2 —0— 0o 1 1 —0

I p 3 0 pu-5 2
=>1Q2-pt5=0=>pu=7

A+p =10

d) - system of equations has infinitely many solutions.
wA=A=A=A=0

1 1 1
Here, A=4 L —A=0
3 2 4

0 0 1
=l4-r 20 A=0 _, 4
1 6 —4
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6 1 1 =1(—k+1)+2(-2k-3)+k(-2-3)
=—k+1-4k—6-5k=—10k—5=-52k+1)
Now, for A =3, A=r-2 % -N=0
-5 2 —4 1 -2 k
A=t T a5k
1 6 1 3 -1 —
4 A-2 -A|=0
ForA=3A =
>3 5 g4 11 k 1 21
Az=221 =0,A3=21 2=0
1 1 6 3 3 -k 3 -1 3
ForA=3, A;=|4 A A-2|=0 22 0=>A=0
3 2 -5 1
=>-5Q2k+1)=0=k=—=
for A = 3, system of equations has infinitely many 2
solutions. *. System of equation has infinite many solutions.
i i -trivi i 10-30 2\
94. () Given system of equations has a non-trivial solution. Letz=2 % 0thenx= = andy:f?
23 9 <. (x,y) must lie on line 4x -3y -4 =0
=Aa=0=11 & 2=0=k :5 97. (@) - The system of linear equations has a unique solu-
2 -1 tion.
.. equations are 2x+3y—z=0  ..(I) A#0
ixf);+z4=0 . (11) l+a B 1
+9y—4z=
o e (i) A=| o 1+B 1[0
By (i) - (ii), 2y=z 5
soz=—4xand2x+y=0 ¢ P
..1+1+3+k:—71+%74+%:% l+a+p+1 B 1
y z x
. . 4 = (@Bl Bl T20 e e ve e
95. () Ifthe system of equations has non-trivial solutions, o+B+2 B 2 : : ;
then the determinant of coefficient matrix is zero
1 B 1
bome DL B+l 1]#0
+B+
¢ 1 el - (a+p+2)
=0 1 B 2
c ¢ -1
1—) 4 e(cem)—c(@+c)=0 1Bl
z §1+c))(16() cz f()1+C()c 00) (a+B+2)[0 [13 0/#0 By =Ry = Ry
—c)— = o
RO = R, >R~ R,
= (1+o)(1-c-2c%)=0 0 01
+ o2 (1-20)=
= (+erd 120) 0 = (a+B+2)1(1)%0
= c:—lorz = at+pf+2+0
1 Ordered pair (2, 4) satisfies this condition
Hence, the greatest value of ¢ is 5 for which the system a=2and p=4.
of linear equations has non-trivial solution. 98. (a) Consider the given system of linear equations

96. (b) Given system of linear equations,
X=2y+hkz=1,2x+y+z=23x—-y—kz=3

1 -2 k
21 1

Get More Learning Materials Here

x(1-A)—2y—2z=0

x+Q2-ANy+z=0

—x-y-Az=0

Now, for a non-trivial solution, the determinant of coeffi-

cient matrix is zero.
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-2 =2 =2 151
L2 1 A=l 2 3=9a-3p-5(a-3)+1(B-9)
-1 = 1 B o
= (1-AP=0 =9a-3f-5a+15+Pf-9=4a-20+6
=1 115
99. (b) - System of equations has more than one solution L2 9
A=A, =A,= A, =0 for infinite solution Al B=23*27*B+9+5=B*13
a 2 3 Since, the system of equations has infinite many solutions.
A= 71 S |—aasy+ 2650 -20)+3(3b+0) Hence,
c -3 2 A =A=A=A=0

= a=5p=13=>p-a=8
102. (c) Consider the system of linear equations

=13a—-13b+13c=0

ie, a—b+c=0

oo b-c—a=0 x—4y+7z=g (1)
100. () Since, the system of linear equations has, non-trivial 3y=5z=h i)
solution then determinant of coefficient matrix = 0 —2x+35y-9z=k (i)
Multiply equation (i) by 2 and add equation (i), equation
sin30 cos20 2 (ii) and equation (iii)
e, | 1 372 = 0=2g+h+k - 2g+h+k=0
-1 4 7 then system of equation is consistent.
$in36(21-28) — cos26(7+7) +2 (4+3)=0 103. (@) For non zero solution of the system of linear
ti ;
sin30 +2c0s260 -2=0 equations;
35in6 — 4sin® + 2 — 4sin®0 —2 =0 Ik 3
45in’0 + 4sin’0 — 3sin6 = 0 3k —2=0
$ind (4sin’0 + 4sind—3) = 0 2 4 3
sinB (4sin’0 + 6sin® — 2sin6 —3) =0 =k=11
. . . . Now equations become
—_1+ _ =
sin® [2sinO (2sin6— 1) + 3 (2sinf—1)]=0 x+ 11y+32=0 ()
sinf (2sin®— 1) (2sinB+3)=0 3x+11y-2z=0 Q)
1 ) 3 2x+4y-3z=0 (3
sin 0=0, sin 0= ) "sin6 # Y Adding equations (1) & (3) we get
3x+15y=0
- E, Sm = x=-5y
6 6 Now put x =—5yin equation (1), we get
Hence, for two values of 6, system of equations has non- —Sy+11y+3z=0
trivial solution =>z=-2y
. Xz (SY(2y)
101. (b) A=|1 2 3|=20-9-a+3+1=0a-5 .
104. (c) Here, the equations are;
I3 o (k+2)x+10y=k

&kx +(k+3)y=k-1.

5 11 These equations can be written in the form of Ax =B as

= 9 2 3_— - -
Al 5(20( 9) 1(9(x 3[3) (27 2[3) |:k+2 10 i||:x:| |: k :|
B 3 o + -
k k+3 y k-1

=100 =45 =90+ 3B +27-2p For the system to have no solution
=+ B —18 |A| =0
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k+2 10 ~
=0 = (k+2)(k+3)-kx10=0 2 4 -4
k k+3 4 4 2l-0
= K-5k+6=(k-2)(k-3)=0 12 2
k=2,3 . 3
For k =2, equations become: = A +4r-40=0
= A has only 1 real root.
4x+10y=2 109 . alroot
&2x+5y=1 . () For non-trivial solution,

10S.

106.

107.

108.

Get More Learning Materials Here: &
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& hence infinite number of solutions.
For k=3, equations becomes;
Sx+10y=3

3x+6y=2

& hence no solution.

.. required number of values of k is 1
() The system of linear equations is:
X+ty+z=2

2x+y—z=3

3x+2y+hkz=4

As, system has unique solution.

11 1

So,[2 1 —1]=0
32 &

S k+2-(2k+3)+1=0

=k#0

Hence, ke R— {0} =S

(d) As the system of equations has no solution then A
should be zero and at least one of A}, A, and A4 should
not be zero.

1 a 1
111.
A=[1 2 2|=0
1 5 3
= —-a-1=0 = a=-1
1 3 1
Ay=11 6 2120
1 b3
= b#9
111
@ D= 1 a1 -0
a b 1
=1[a -b]-1[1-a]+1[b-a*]=0
=(a—1)*=0
=a=1

For a = 1, First two equations are identical
ie,x+tytz=1

To have no solution withx + by +z=0

b=1

So b= {1} = It is singleton set.

() Since the given system of linear equations has
infinitely many solutions.

110.

I A -1
A -1 -1|=0
1 1 -

= -AA+DA-1)=0 = A=0,+],-1

@  2x;—2X, +X3 = AX;
2x; —3X, +2X3 = AX,
—X| +2X, = AX3
= 2-Mx,-2x,tx,=0
2x, - (B+1)x,+2x,=0
=X, +2x,-2x,=0

For non-trivial solution,
A=0

2—-A -2 1
ie.| 2

~3+1) 2
-1 2 -

= Q2N [M3+1)—4]+2[2A+2]+ 1[4-(3+1)]=0

= +202-50+3=0
=>Ar=1,1,3
Hence A has 2 values.

() Given system of equations can be written as

(a-Dx—y-z =0
—x+(b-1)y-z=0
-x—y+(c-1Dz=0

For non-trivial solution, we have

a-1 -1 -1

-1 b-1 -1 0
-1 -1 c-1
R, > R, - Ry

a-1 -1 -1

0 b -c -0
-1 -1 c¢-1
C,—>C(C,-C

a-1 0 -1

0 b+tc -c -0
-1 - c—1

Apply R3 - R3 - R,
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a-1 0 -1
0 b+c — -0
-a -c¢ ¢

= (a-D[bc+c* —c*1-1[a(b+c)] =0

= (a-1[bc]-ab—-ac =0

= abc—bc—ab—ac =0

= ab+bc+ca = abc

(b) Since, system of equations have no solution

Ck+l 8 4k
k k+3 3k-1

= K+4k+3=8k=k-4k+3=0

= k=13

(" System has no solution)

If k=1 then i # ﬂ which is false
1+3 2

8 43
and if k=3 then E * E which is true, therefore k=3

Hence for only one value of k. System has no solution.
() Given system of equations is homogeneous which is

x+ay=0
y+az=0
z+ax=0
It can be written in matrix form as

1
A=]0
a

S =
—_Q O

Now, |A|=[1-a(a)]=1+a>#0

So, system has only trivial solution.

Now, |A|=0onlywhena=-1

So, system of equations has infinitely many solutions

which is not possible because it is given that system has a
unique solution.

Hence set of all real values of ‘a’ is R— {—1}.

1 sino cosa
© A =1 cosa sina
1 —sina cosa

0 sino—coso cos o —sin o
={0 coso+sina
1 —sin o

sin o, — cos
cos o

= (sin a.— cos a)® — (cos’ o, — sin? o)
=sin®a + cos? o — 2 sin o . cos o — cos® o + sin® o
=2sin’a—2sino .cosa

=2 sin o (sin o —cos o)

Now, sin a.— cos o = 0 for only

115.

116.

o="in (o, E)
4 2
A1

=2(sina) x0=0,
since value of sin o is finite for o € (0, gj

Hence non-trivivial solution for only one value of o in

(03]

cos o,
sin o
cos o,

sin o
cos o
—sin o

cos o
sin a
—cos o

=0

0 sin o
= 0 cos o
2coso —sina

cos o,
sin a
—cos o

=0

= 2 cos o (sin o —cos® o) = 0
. cosa=0 or sin>a—cos?a=0
. T
But cos o = 0 not possible for any value of a e (0, E)
" sina—cos’a.=0 = sin o=— cos o, which is also not
. T
possible for any value of o € [0, E)

Hence, there is no solution.
(d) Given system of equations can be written in matrix
form as AX = B where

1 2 3 6
A=l1 3 5| and B=|9
2 5 a b

Since, system is consistent and has infinitely many
solutions
- (adj.A)B=0

3a-25 15-2a 1)(6 0

10-a a-6 -2||9|=|0
-1 -1 1 )\b 0

= -6-9+b=0 = b=15

and 6(10—a)+9(a—6)—2(b)=0

= 60—6a+9a—-54-30=0

= 3a=24 = a=8

Hence,a=8,b=15.

(@ Given system of equations is

=

x+tky+3z=0

3x+ky—-2z=0

2x+3y—4z=0

Since, system has non-trivial solution
1 k£ 3
3 & 2[=0
2 3 -4
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= 1(-4k+6)—k(-12+4)+3(9-2k)=0

33
= 4k+33-6k=0=> k=7

Hence, statement - 1 is false.
Statement-2 is the property.
It is a true statement.

121.

122.

123.

117. d) Given system of equations is
xX+ty+z=6
x+2y+3z=10
x+2y+iz=0
It has unique solution.
1 11
1 2 3/#0
1 2 A
= 12Ar-6)—-1(A-3)+1(2-2)%0
= 2A-6-A+3#0=>A-3#0=>A=3
118. @ x—-ky+z=0
kx+3y—kz=0
Ix+y-z=0
The given that system of equations have trivial solution,
1 -k 1
k 3 -kl#0
31 -1
= 1(-3+k)+k(-k+3k)+1(k—9)=0
= k-34+2k*+k-9%0
= kK+k-620 = k=-3k=#2
So, the equation will have only trivial solution,
whenk € R—{2,-3}
119. (a) Given that system of equations have non-zero solution
A=0
4 k 2
= |k 4 1/=0
2 21
= 4(4-2)-k(k—-2)+2(2k-8)=0
= 8-k’ +2k+4k-16=0
k*—6k+8=0
= (k-4k-2)=0=>k=4,2
1 2 1
120. ¢) D=2 3 1{=0
3 52
3 2 1
D.=[3 3 1|#0
1 5 2

= Given system, does not have any solution.
= No solution
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(d) The given equations are
—x+tcy+bz=0

cx—y+az=0

bx+ay—z=0

Given that x, y, z are not all zero

.. The above system have non-zero solution

-1 ¢ b
=>A=0=|c -1 a|=0
b a -1

=-1(1-a% — c(~ c—ab) + b(ac+ b) =0
=>-1+a*+b*+c*+2abc=0
=>d+ b+ c+2abe=1
@ oxt+tytz=a-1;
xtoytz=oa-1;
xtytza=o -1

a 1 1
A=|1 a 1

1 1 «a
= a(o® -1)-1(a—1)+1(1- o)
=o(a-D(a+)-l(a-1)-1(a—-1)
= (a-D[a® +a—-1-1]
= (0 -D[o? +a-2]
:((xfl)[ot2+20t—(x—2]
= (a—Dlo(o+2)—1(ct+2)]
= (a-1)*(a+2)
Equations has infinite solutions
A=0
(=1 =0, aa+2=0
= a=-21
But a#1.
sLo==2
(d For homogeneous system of equations to have non
zero solution, A=0

1 2a a
1 3 b|=0
1 4c ¢
Applying C, > C,-2C,
1 0 a
=1 b b|=0R3>R;3—R.R) >R —R
1 2¢ ¢
1 0 a
=0 b b-al=0
0 2¢ c—a
= bc—ab=2bc—-2ac
e
b a ¢
.. a,b,c are in Harmonic Progression.

=
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