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DETERMINANT
1. ; ;

x + y + z = 2

2x + 3y + 2z = 5

2x + 3y + (a2 – 1)z = a + 1

(1)  a = 4 

(2)  |a| = 3  

(3)  a  =  4  

(4)  |a| = 3   , ; 

2. ;

x–4y+7z = g

   3y – 5z = h

–2x + 5y – 9z = k

 (consistent) ]  :

(1) g + h + k = 0 (2) 2g + h + k = 0

(3) g + h + 2k = 0 (4) g + 2h + k = 0

3. ;

x+y+z = 5

x+2y+3z = 9

x+3y+ z = 

[; ]   –  

(1) 5 (2) 18 (3) 21 (4) 8

4.  d R 

2 4 d (sin ) 2

A 1 (sin ) 2 d

5 (2sin ) d ( sin ) 2 2d

,

[0,2 ]  ;  det(A)  8 ] 
d  ,  :

(1) –7 (2) 2 2 2

(3) –5 (4) 2 2 1

5.  a1,a2,a3, ...., a10 
i = 1,2,...., 10  ai > 0  ;
(r,k), r, k N  ( [; ;) 

; S 
r k r k r k

e 1 2 e 2 3 e 3 4
r k r k r k

e 4 5 e 5 6 e 6 7
r k r k r k

e 7 8 e 8 9 e 9 10

log a a log a a log a a
log a a log a a log a a 0
log a a log a a log a a

 S 

[;  :

(1) (2) 4
(3) 10 (4) 2

6. (0, ) [; ] ;
;

x + 3y + 7z = 0
–x + 4y + 7z = 0
(sin 3 )x + (cos 2 ) y + 2z = 0

] 
(1) (2) (3) (4) 

7. ;
2x + 2y + 3z = a
3x – y + 5z = b
x – 3y + 2z = c

 a, b, c [; ]  ,
] 

(1) b – c – a = 0 (2) a + b + c = 0
(3) b + c – a = 0 (4) b – c + a = 0

8.  

a b c 2a 2a
2b b c a 2b
2c 2c c a b

= (a + b + c)

(x + a + b + c)2, x  0  a + b + c 0 ]
 x  :-

(1) –(a + b + c) (2) 2(a + b + c)
(3) abc (4) –2(a + b + c)

9.  ,  ;  ( , ) 

;
(1+ )x + y+z = 2

x+(1+ )y+z = 3

x+ y+2z = 2  , = , ]  %
(1) (1,–3) (2) (–3,1) (3) (2, 4)    (4) (–4, 2)
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10.  ;] 
;

x – 2y – 2z = x
x + 2y + z = y
–x – y = z

] 

(1) 

(2) ; 

(3) ; 

(4) 

11. c  R ] , 
;

x – cy – cz = 0

cx – y + cz = 0

cx + cy – z = 0

 , ]   &

(1) 
1

2
(2) –1 (3) 0 (4) 2

12. ;
x – 2y + kz = 1

2x + y + z = 2

3x – y – kz = 3

 ,  (x,y,z), z  0, ]  (x,y) 
] %&

(1) 3x – 4y – 1 = 0 (2) 3x – 4y – 4 = 0

(3) 4x – 3y – 4 = 0 (4) 4x – 3y – 1 = 0
13. ; 2x  +  3y  –  z  =  0,

x + ky – 2z = 0  2x – y + z = 0  ,

(non-trival)  (x, y, z) ]  x y z
k

y z x
 :-

(1)
3

4
(2) –4 (3) 

1

2
(4) 

1

4

14.  1 = 

x sin cos

sin x 1

cos 1 x
 

2

x sin 2 cos2

sin 2 x 1

cos2 1 x
, x 0 ; 

0,
2

 , %

(1) 1 – 2 = x (cos 2  – cos 4 )

(2) 3
1 2 2x

(3) 1 – 2 = –2x3

(4) 1 + 2 = –2(x3 + x –1)
15.    , [; , 

;
x + y + z = 6
4x + y – z  =  – 2
3x + 2y – 4z  = –5

  }?  ,
]  :

(1) 2 – 3  – 4 = 0 (2) 2 –  – 6 = 0
(3)  2 + 3  – 4 = 0 (4) 2 +  – 6 = 0

16.  
x 6 1

2 3x x 3 0

3 2x x 2

, 

 ; :
(1) 6 (2) 1 (3) 0 (4) – 4

17.   (0, /3)  , ] 

2 2

2 2

2 2

1 cos sin 4cos6
cos 1 sin 4cos6 0
cos sin 1 4cos6

 ]  :

(1)
7

24
(2) 

18
(3) 

9
(4) 

7

36

ALL
EN



3

no
de

06
\B

0B
0-

BA
\K

ot
a\

JE
E 

M
ai

n\
Je

e 
M

ai
n-

20
19

_S
ub

jec
t T

op
ic 

PD
F 

W
ith

 S
ol

ut
io

n\
M

at
ha

m
at

ics
\H

in
di

\D
et

er
m

in
an

t.p
65

"

H

Determinant

18.  [x]   x ] 

; [sin ] x + [–cos ]y=0

[cot ]x + y = 0

(1) = ,  ;  
2 7

, ,
2 3 6

(2)  ;  
2

,
2 3

 = ,

 ;  
7

,
6

(3) = ,  ;  2
,

2 3
 

 ;  7
,

6

(4) = ,  ;  
2 7

, ,
2 3 6
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SOLUTION
1. Ans. (2)

2

2

1 1 1
D 2 3 2 a 3

2 3 a 1

2

1
2

2 1 1
D 5 3 2 a a 1

a 1 3 a 1

2

2
2

1 2 1
D 2 5 2 a 3

2 a 1 a 1

3

1 1 2
D 2 3 5 a 4

2 3 a 1

D = 0 at |a| = 3  but D3 = 3 4 0

So the system is Inconsistant for a 3

2. Ans. (2)
P1  x – 4y + 7z – g = 0
P2  3x – 5y – h = 0
P3  –2x + 5y – 9z – k = 0
Here  = 0
2P1 + P2 + P3 = 0 when 2g + h + k = 0

3. Ans. (4)

1 1 1 1 1 1

D 1 2 3 0 1 2 ( 1) 4 ( 5)

1 3 0 2 1

for infinite solutions D = 0  = 5

x

5 1 1

D 0 9 2 3 0

3 5

 

0 0 1

1 1 3 0

15 2 5

 2 15 0 13 0

on  = 13 we get Dy = Dz = 0
 = 5,  = 13

4. Ans. (3)

detA =

2 4 d sin 2

1 sin 2 d

5 2sin d sin 2 2d

(R1  R1 + R3 – 2R2)

=
1 0 0

1 sin 2 d

5 2sin d 2 2d sin

= (2 sin )(2 2d sin ) d(2sin d)

=4 + 4d – 2sin  + 2sin +2dsin  – sin2

–2dsin +d2

=d2 + 4d + 4 – sin2

=(d + 2)2 – sin2

For a given d, minimum value of
det(A) =  (d + 2)2 – 1 = 8

 d = 1 or –5
5. Ans. (1)

Apply
C3  C3 – C2

C2  C2 – C1

We get   D = 0
Option (1)

6. Ans. (4)

1 3 7

1 4 7 0

sin3 cos2 2

(8 – 7 cos 2 ) – 3(–2 – 7 sin 3 )
+ 7 (– cos 2  – 4 sin 3 ) = 0

14 – 7 cos 2  + 21 sin 3  – 7 cos 2
– 28 sin 3  = 0

14 – 7 sin 3  – 14 cos 2  = 0
14 – 7 (3 sin  – 4 sin3 ) – 14 (1 – 2 sin2 ) = 0
–21 sin  + 28 sin3  + 28 sin2  = 0
7 sin  [–3 + 4 sin2  + 4 sin ] = 0
sin , 4 sin2  + 6 sin  – 2 sin  – 3 = 0
2 sin (2 sin  + 3) – 1 (2 sin  + 3) = 0

sin  = 
3

2
;  sin  = 

1

2

Hence, 2 solutions in (0, )
Option (4)

ALL
EN



5

no
de

06
\B

0B
0-

BA
\K

ot
a\

JE
E 

M
ai

n\
Je

e 
M

ai
n-

20
19

_S
ub

jec
t T

op
ic 

PD
F 

W
ith

 S
ol

ut
io

n\
M

at
ha

m
at

ics
\H

in
di

\D
et

er
m

in
an

t.p
65

"

H

Determinant

7. Ans. (1)
P1 : 2x + 2y + 3z = a
P2 : 3x – y + 5z = b
P3 : x – 3y + 2z = c
We find
P1 + P3 = P2  a + c = b

8. Ans. (4)

a b c 2a 2a

2b b c a 2b

2c 2c c a b

R1  R1 +  R2 +  R3

a b c a b c a b c

2b b c a 2b

2c 2c c a b

1 0 0

(a b c) 2b (a b c) 0

2c 2c c a b

= (a + b + c)(a + b + c)2

 x = –2(a + b + c)
9. Ans. (3)

For unique solution

1 1

0 1 1

2

1 1 0

0 1 1 0

2

10. Ans. (2)

–1 2 2
01 2 – 1

1 1 1

3( –1) 0   = 1

11. Official Ans. by NTA (1)
Sol. For non-trivial solution

D = 0

3 2

1 c c

c 1 c 0 2c 3c 1 0

c c 1

(c + 1)2 (2c – 1) = 0

Greatest value of c is 
1

2

12. Official Ans. by NTA (3)
Sol. x – 2y + kz = 1 ...(1)

2x + y + z = 2 ...(2)
3x – y – kz = 3 ...(3)
(1) +(3)

 4x – 3y = 4
13. Official Ans. by NTA (3)

Sol.

2 3 1
1 K 2 0
2 1 1

By solving 9
K

2

2x + 3y – z = 0 …(1)

9
x y 2z 0

2
…(2)

2x – y + z = 0 …(3)
(1)-(3) 4y – 2z = 0
2y = z …(4)

y 1
z 2

…(5)

put z from eqn. (4) into (1)
2x + 3y – 2y = 0
2x + y = 0

x 1

y 2 …(6)

(6) z
4

(5) x

x y z 1
K

y z x 2

14. Official Ans. by NTA (2)

Sol.
x sin cos

f( ) sin x 11
cos 1 x

 = –x3

and 
x sin2 cos2

f(2 ) sin2 x 12
cos2 1 x

= –x3

So 
1 + 2 = –2x3
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15. Official Ans. by NTA (2)
Sol. D = 0

1 1 1

4 0 3

3 2 4

16. Official Ans. by NTA (3)
Sol. By expansion, we get

– 5x3 + 30 x – 30 + 5x = 0
 –5x3 + 35 x – 30 = 0
 x3 – 7x + 6 = 0, All roots are real

So, sum of roots = 0
17. Official Ans. by NTA (3)
Sol. R1  R1 – R2

2 2

2 2

1 1 0
cos 1 sin 4cos6 0
cos sin 1 4cos6

R2  R2 – R3

2 2

1 1 0
0 1 1 0

cos sin 1 4cos6

 (1 + 4 cos6 ) + sin2  + 1 (cos2 ) = 0
1 + 2 cos6  = 0  cos6  = –1/2

2
6

3 9

18. Official Ans. by NTA (2)
Sol. [sin ]x + [–cos ]y = 0 and [cos ] x + y = 0

for infinite many solution

sin cos
0

cos 1

ie [sin ] = – [cos ] [cot ] (1)

when  
2 1

, sin 0,
2 3 2

        
1

cos 0,
2

     
1

cot ,0
3

when 
7 1

, sin ,0
6 2

      
3

cos ,1
2

     cot 3,

when 
2

,
2 3

 then equation (i) satisfied

there fore infinite many solution.

when 
7

,
6

 then equation (i) not

satisfied there fore infinite unique solution.
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