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Sol.1 (a) Given f(x) = 
)1x(x)1x()2x)(1x(x)1x(x3

x)1x()1x(xx2
1xx1






Applying C3  C3 � (C1 + C2)

= 
0)2x)(1x(x)1x(x3
0)1x(xx2
0x1



  = 0

 f(x) = 0    f(100) = 0

(b) Given system of equation,
u + 2v + 3w = 6
4u + 5v + 6w = 12
6u + 9v = 4

Augmented matrix, 













4
12
6

096
654
321

Applying R2  R2 � 4R1 & R3  R3 � 6R1

      

1 2 3 6

0 3 6 12

0 3 18 32

  

  

 
 
 
 

233 RRR    

1 2 3 6

0 3 6 12

0 0 12 20

  

 

 
 
 
 

 u + 2v + 3w = 6
    �3v � 6w = �12

   �12 w = �20

 u = 






 

3

1
; v = 

3

2
; w = 

5

3

 (u + v + w) = 2 ; 








w

1

v

1

u

1
 = 
10

9

Now, a, b, c, d are in GP, then
b2 = ac; c2 = bd; ad = bc
 [(b � c)

2 + (c � a)
2 + (d � b)

2]
= b2 + c2 + c2 + a2 + d2 + b2 � 2bc � 2ca � 2bd

= (a � d)
2

Observing given equation,

 








w

1

v

1

u

1
x2+[(b � c)

2+(c � a)
2+(d � b)

2] x+(u+v+w)=0

& 20 x2 + 10 (a � d)
2 x � 9 = 0

we can say, equations have reciprocal roots.

Sol.2 Since, the given system has non-zero solution

 
111
11k
1k1





 = 0   
100
12k1
11kk1





 = 0

(  Applying C1  C1 � C2, C2  C2 + C3)
 2(k + 1) � (k + 1)

2 = 0  (k + 1) (2 � k � 1) = 0

  k = ± 1

EXERCISE � V HINTS & SOLUTIONS

Sol.3 Let  = 








 








 








 









 








 








 




3
4

2sin
3
2

cos
3
2

sin

3
4

2sin
3
2

cos
3
2

sin

2sincossin

Applying R2  R2 + R3

=

sin cos sin2

2 22 2 4 4cos cossin sin sin 2 sin 2
3 33 3 3 3

2 2 4
sin cos sin 2

3 3 3

  

              
                      
          

       
          
     

= 








 








 








 













3
4

2sin
3
2

cos
3
2

sin

3
4

cos2sin2
3
2

coscos2
3
2

cossin2

2sincossin

           = 








 








 








 






3
4

2sin
3
2

cos
3
2

sin

2sincossin

2sincossin

  = 0

    (since R1 and R2 are proportional)

Sol.4 For non � trivial solution,

D = 
r02
2r1
32r2 

 = 0

 2r (r2 � 0) + 2(r � 4) + 3(0 � 2r) = 0

 r = 2
 system of equations become,
4x � 2y + 3z = 0 ....(1)
x + 2y + 2z = 0 .....(2)
2x + 2z = 0 ....(3)
Let x = k
from equation (3),
z = (�k) .....(4)
from equation (1) & (4),

y = 
2

k



394 - Rajeev Gandhi Nagar Kota, Ph. No. 0744-2209671, 93141-87482, 93527-21564
IVRS No. 0744-2439051, 0744-2439052, 0744-2439053,  www.motioniitjee.com, email-info@motioniitjee.com

Page # 128 Solution Slot � 3 (Mathematics)

Sol.5 Given : 
x)1ncos(nxcosx)1ncos(

x)1nsin(nxsinx)1nsin(
1aa

2



  = 0

 a2 [sin nx. cos (n � 1)x � cos nx. sin (n � 1)x]

  � a [sin (n + 1)x. cos (n � 1)x � cos (n + 1)x. sin (n � 1)x]

  +1 [cos nx. sin (n + 1)x � sin nx. cos (n + 1) x] = 0

        a2 sin [nx � (n � 1)x] � a sin [(n + 1)x � (n � 1) x]

     + sin [(n + 1) x � nx] = 0

 sin x (a2 � a cos x + 1) = 0  sin x = 0
 x = n; n  I

Sol.6 Augmented matrix,

1 1 1 1

1 3 2

3 2 3 2 1

 

    

 
 
 
  133 R3RR 

122 RRR 

 

1 1 1 1

0 2 3 1

0 1 6 2 2

  

    

 
 
 
 

 
 233 R2RR  

1 1 1 1

0 2 3 1

0 5 0 0
  

 

 
 
 
 

Hence, consistent for all values of ,
Case � I : When  = 5,

   x + y + z = 1
  2y � 3z = 4

  Let z = k

 2y � 3k = 4  y = 






 

2

4k3

& x = 1 � 
3k 4

2


 � k  x = 







 

2

2k5

Case � 2 : when   5
 x + y + z = 1
 2y � 3z =  � 1

 ( � 5)y = 0  y = 0

 �3z =  � 1  z = 






 

3

1

& x = 1 � 
3

1 
  x = 

2

3

  
 
 

Sol.7 Given, 
cbyaxbcyacx

bcycbyaxaybx
acxaybxcbyax







=0

        
a
1

cbyaxbcyaacx

bcycbyaxyaabx

acxaybxacabyxa

2

2

2







 = 0

Applying C1  C1 + bC2 + cC3

       
a
1

byaxccyb)cba(

cybaxcbyy)cba(

acxbyay)cba(

222

222

222







= 0


a
1

 
byaxccyb1

cybaxcbyy
acxbxayx







 = 0

(  a2 + b2 + c2 = 1 given)

Applying C2  C2 + bC1 and C3  C3 � cC1


a
1

 
byaxcy1

baxcy
aayx



  = 0


ax
1

 
byaxcy1

baxcy
axaxyx2



  = 0

Applying R1  R1 + yR2 + R3


ax
1

 
byaxcy1

baxcy
001yx 22







 = 0

       
ax
1

 [(x2 + y2 + 1) {(�c �ax)(�ax � by) �b(y)}] = 0


ax
1

[(x2 + y2 + 1)(acx + bcy + a2x2 + abxy � bcy)] = 0


ax
1

 [(x2 + y2 + 1)(acx + a2x2 + abxy)] = 0


ax
1

 [ax (x2 + y2 + 1)(c + ax + by)] = 0

(x2 + y2 + 1) (ax + by + c) = 0

ax + by + c = 0

which represent a straight line.

Sol.8 For infinitely many solutions, we must have,

k
1k 

 = 
3k

8


 = 
1k3

k4


k = 1
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Sol.9 Given A = 














bac
acb
cba

, abc = 1 and AATA = I  ....(1)

Now   ATA = I

  














bac
acb
cba















bac
acb
cba

 = 














100
010
001
























222

222

222

cbacabcabcabcab
cabcabcbacabcab
cabcabcabcabcba

= 














100
010
001

a2 + b2 + c2 = 1 and ab + bc + ca = 0    ....(2)
we know a3 + b3 + c3 � 3abc = (a + b + c) (a

2 + b2

+ c2 � ab � bc � ca)

a3 + b3 + c3 = (a + b + c) (1 � 0) + 3

(from equation (1) and (2))
a3 + b3 + c3 = (a + b + c) + 3     .....(3)

   Now (a + b + c)2 = a2 + b2 + c2 + 2(ab + bc + ca) = 1 ....(4)
From equation (3), a3 + b3 + c3 = 1 + 3 = 4

Sol.10 Given 2x � y, + 2z = 2

x � 2y + z = � 4

x + y + z = 4
since, given system has no solution

           = 0 and any one amongst x, y, z is non-zero

Let  = 





11
121
212

 = 0 and z = 
411
421

212




= 6  0  = 1

Sol.11 Given A = 








2

2
 








2

2









2

2

       = 












44
44
2

2










2

2
= 













1286
8612

32

23

then |A3| = 125

 




1286
8612

32

23
 = 125

 (3 + 12)2 � (6
2 + 8)2 = 125

 (3 + 62 + 12 + 8) (3 � 6d
2 + 12 � 8) = 125

 ( + 2)3 ( � 2)
3 = 125

 [( + 2)( � 2)]
3 = (5)3

 2 � 4 = 5

 2 = 9   = ± 3

Sol.12 Given: |M| = 1 & MT M = I
Now, |MT| = |M|  = 1
(M � I)

T (M T � I
T) = (MT

�I)

But, MT M = I
 (M � I)

T = MT � M
T M = MT (I � M)

Now,
det (M � I)

T = det (MT (I � M))

 det (M � I)
T = det (MT) det (I � M)

 det (M � I) = det (M) det (I � M)

 det (M � I) = (�1) det (M � I)

 2 det (M � I) = 0

 det (M � I) = 0

Sol.13 Since AX = U has infinitely many solutions
 |A| = 0


bd1
bc1
10a

 = 0

 a(bc � bd) + 1(d � c) = 0

 (d � c)(ab � 1) = 0

 ab = 1 or d = c

Again |A3| = 
hd1
gc1
f0a

 = 0    g = h

|A2| = 
bh1
bg1
1fa

 = 0    g = h

and |A1| = 
bh1
bg1
1fa

 = 0    g = h

  g = h, c = d and ab = 1 .....(1)

Now BX = v |B| = 
hgf
cd0
11a

 = 0

(since, c2 and c3 are equal) (from equation (1)
  Bx = V has no solution

|B1| = 
hg0
cd0
11a2

 = 0

(since, c = d and g = h) (from equation (1)

|B2| = h0f
c00
1aa 2

 = a2 cf = a2 df

(since c = d)
since adf  0    |B2|  0
|B| = 0 and |B2|  0
  Bx = V has no solution
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Sol.14 Every square matrix satisfied its charact eristic
equation
i.e. |A � I| = 0







420
110
001

 = 0

 (1 � ) {(1 � ) (4 � ) + 2} = 0
 

3 � 6
2 + 11 � 6 = 0

 A3 � 6A
2 + 11A � 6I = 0 ....(1)

Given, 6A�1 = A2 +cA + dI, multiplying both sides
by A, we get

6I = A3 + cA2 + dA
 A3 + cA2 + dA � 6I = 0 ....(2)
On comparing equation (1) and (2) we get

c = � 6 and d = 11

Sol.15 Now PT P = 






 

2/32/1
2/12/3

 








 2/32/1
2/12/3

PT P = 





10
01

PT P = I    PT = P�1

since Q = PAPT

     PTQ2005 P = PT [(PAPT) (PAP)T)....2005 times]P ...(1)

 =   
times2005

TTTTT )PP(A)PP)....(PP(A)PP(A)PP(

  = IA2005 = A2005     (from equation (1))

 A = 





10
11

A2 = 





10
11







10
11

 = 





10
21

A3 = 





10
21







10
11

 = 





10
31

................................................

................................................

A2005 = 





10

20051
     PT Q2005 P = 





10

20051

Sol.16 (a) Let U1 = 













z
y
x

, so that 














123
012
001















z
y
x

 = 














0
0
1

  x = 1, y = �2, z = 1

U1 = 














1
2

1

similarly U2 = 

















4
1

2
,  U3 = 


















3
1

2

Hence U = 

















341
112

221

 |U| = 3
(b) More over

adj U = 

















369
357

021

 U�1 = 
3

Uadj
 and sum of the U�1 = 0

(c) The value of [3 2 0] U 














0
2
3

= [3 2 0] 

















341
112

221
 















0
2
3

= [�1 4 4] 














0
2
3

= [5]

Sol.17 (a) Join P & Q,

T

cos sin

)cos),sin((P  )sin),(cos(Q 

Let T divides PQ in ratio cos : sin, then

cos( ). cos sin( ). sin cos sin cos sin sin
,

cos sin cos sin

               

     

 
 
 

  P, T, Q are collinear
  P, Q, R are non � collinear.

(b) The given system of equation can be expressed as



















211
431
321

 













z
y
x

 = 














k
1
1

Applying R2  R2  R1, R3  R3 + R1

= 
110
110
321



















z
y
x

 = 














z
2
1

 R3  R3 � R2

when k  3 the given system of equations has no
solution
  statement I is true clearly statement II is also
true as it is rearrangement of rows and columns

of 


















211
431
321

Hence option (A) is correct
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Sol.18 (A) Let y = 
2x

4x2x
2





 x2 + (2 � y) x + 4 � 2y = 0

for real x, D  0
 (2 � y)

2 � 4 (4 � 2y)  0
 y2 + 4y � 12  0
 (y + 6) (y � 2)  0

 y  �6 or y  2  
+ � +

�6 2
� 

 Minimum Value = 2

(B) Given : At = A; Bt = (�B)

and (A + B) (A � B) = (A � B) (A + B)

 A2 + B2 � AB + BA = A
2 + B2 + AB � BA

 AB = BA
Now, (AB)t = Bt At = �BA = �AB

 k = 1, 3

(C) Given, a = log3 log3 2
 log3 2 = 3a

 3�a = log2 3

Now, 1 < 
a

3k
2


  < 2

 1 < 2�k . 2 log2 3 < 2
 1 < 3. 2�k < 2

 
3

1
 < 2�k < 

3

2

 
3

2
 < 2k < 3

 log2 
3

2

 
 
 

 < k < log2 3

Solve & get value of k

(D) Given sin  = cos 

 cos 











2
 = cos   












2
= 2n ± 

 






 

2

 = �2n

 
1


 







 

2

 = �2n

for n = 0;   we get (0)
for n = 1;  we get (�2)

for n = (�1); we get (2)

Sol.19 (a) Since A is a symmetric matrix and its five
entries are 1 and 4 entries are zero. So, follow-
ing cases are possible : -
(i) When 2 entries of principal diaagonal are zero:-
Total matrices = 3C2 × 

3C1 = 3 × 3 = 9

(ii) If all entries of principal diagonal are 1
Total matrices = 3C2 = 3
Hence, total matrices = 9 + 3 = 12

(b) For unique solution, |A|  0; Let A = 














fec
edb
cba

Possible matrices such that |A|  0 are:

        Case�1: 

0 b c

b 0 e

c e 1

 
 
 
  

   for c = 0 or e = 0 |A|  0

Hence, 2 matrices are possible.

          Case�2: 














0ec
e0b
cb1

  for b = 0 or c = 0 |A|  0

Hence, 2 matrices are possible.

          Case�3: 

0 b c

b 1 e

c e 0

 
 
 
  

  for b = 0 or e = 0 |A|  0

Hence, 2 matrices are possible.

Case�4: 

1 b c

b 1 e

c e 1

 
 
 
  

for b = c = 0, |A| = 0
     for c = e = 0, |A| = 0
     for b = e  = 0, |A| = 0
Hence, no matrix is possible
 Total matrice = 2 + 2 + 2 =  6
(c) Six matrices (Augmented) for which |A| = 0

(i) 













0
0
1

111
100
100

  Inconsistent

(ii) 













0
0
1

010
111
010

  Inconsistent

(iii) 













0
0
1

001
001
111

  Infinite
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(iv) 













0
0
1

100
011
011

  Inconsistent

(v) 













0
0
1

101
010
101

  Inconsistent

(vi) 













0
0
1

110
110
001

  Infinite

Sol.20 Given system will give equation of 3 planes but 3
planes cannot intersect at two distinct points.
Hence, no matrix possible.

Sol.22 After applying suitable transformation,

|A| = (2k + 1)3 and  

orderoddof
symetricSkew

0|B| 

Now, |adj A| = |A|n�1 = |A|3�1 = |A|2

Thus, det (adj A) + det (adj B) = 106

 |A|2 + |B|2 = 106
 ((2k + 1)3)2 = 106

 2k + 1 = 10   k = 
2

9
 = 4.5      [k] = 4

Sol.23 Given: MT = (�M); N
T = (�N); MN = NM

Now, M2 N2 (MT N)�1 (MN�1)T

 M M N N (N�1) (MT)�1 (N�1)T MT

 M N M I (MT)�1 (NT)�1 MT

 �MN M
T (MT)�1 (NT)�1 MT  �M(N  ) (NT)�1 MT

 M NT (NT)�1  MT
 (M ) MT

 �M M  �M
2

Sol.24 Let M = 

1 2 3

1 2 3

1 2 3

a a a

b b b

c c c

 
 
 
  

     Now, M 














0
1
0

 = 














3
2
1

  

1 2 3

1 2 3

1 2 3

a a a

b b b

c c c

 
 
 
  

 














0
1
0

 = 














3
2
1

 a2 = (�1); b2 = 2; c2 = 3

   Now, M 














0
1
1

 = 














1
1
1

  

1 3

1 3

1 3

a 1 a

b 2 b

c 3 c

 
 
 
  

 

1

1

0

 
 
 
  

 = 














1
1
1

 a1 = 0 ; b 1 = 3; c1 = 2

Now, M 














1
1
1

 = 














12
0
0

    











 

3

3

3

c32

b23

a10

 














1
1
1

 = 














12
0
0

   c3 = 7  sum of diagonal elements
= a! + b2 + c3 = 0 + 2 + 7 = 9

Sol.25 Let P = 

a b c

d e f

p q r

 
 
 
  

Now, P = [a
ij
] &  = [b

ij
]  and b

ij
 = 2i + j a

ij

   Q = 
















r2q2p2

f2e2d2

c2b2a2

654

543

432

 |Q| = 212 |P| = 212.2 = 213

sol.26 Let P = 

1 2 3

1 2 3

1 2 3

a a a

b b b

c c c

 
 
 
  

    PT=2P+I
1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

 
 
 
  

= 













321

321

321

c2c2c2

b2b2b2

a2a2a2

+














100
010
001

1 1 1

2 2 2

3 3 3

a b c

a b c

a b c

 
 
 
  

 = 



















1c2c2c2

b21b2b2

a2a21a2

321

321

321

On comparing corresponding elements,
a1 = (�1); b2 = (�1); c3 = (�1)

Also, b1 = c1 = a2 = c2 = a3 = b3 = 0

Hence, P = 



















100
010
001

 = (�I)

 PX = (�I)X = (�X)

Sol.27 As we know that,
|adj A| = |A|n�1

Here, |adj P| = |P|3�1 = |P|2

Now, |adj P| = 














311
712
441

 |adj P| = 1(3 � 7) � 4(6 � 7) + 4 (2 � 1)

 |adj P| = 4  |P|2 = 4
 |P| = ±2  |P| = 2 or |P| = (�2)


