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JEE ADVANCED-2018 (PAPER-2) 

MATHEMATICS 

 

1. Ans. (ABD) 

Sol. 

( )
( ) ( )

( ) ( ) ( ) ( )
( )

( ) ( ) ( )

1

1

1 1

2 2

1 2 1 2

1
ta n

1 1

1 1
ta n ta n

11

0 ta n ta n ta n

n

n

j

n n

n

f x
x j x j

f x x n x f x
xx n

f n n n

−

=

− −

− −

 
=  

 + + + −
 

= + −  = −
++ +

=  =



 

(A) ( )( )
5 5

2 2

1 1

5 .6 .1 1
tan 0 5 5

6
j

j j

f j

= =

= = =   

(B)  

( ) ( )

( )( ) ( )( )

( )( ) ( )( ) ( )

( )( ) ( )( )

( )( ) ( )( )

2 2

2 2 1 2

2 2

2

1 0 1 0

2

1 1

2

1 1
0 1 1 0

1 1

s e c 0 s e c ta n 1 .

1
H e n c e 1 0 . s e c 0 1 1

1

s o 1 0 s e c 0 1 1 0

lim ta n 0 & lim s e c 1

n n

n

n n

i i

i i

n
x x

f f
n n

f n n

f f n
n

f f

fn x f x

−

= =

→  → 

 = −  + =
+ +

= = +

 
+ = + = 

+ 

+ = =

= =

 

 

2. Ans. (AD) 
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Sol. Note that 
2

A P B


 = , hence locus of P  is ( ) ( ) ( ) ( )2 2 7 5 0x x y y+ − + − + =  

2 2

1
2 39 0x y y E+ − − =  

Locus of mid-points of chords passing through ( )1,1  is 

( )
2 2

2 2

2 2

2

1 2

2 1 0

H e n c e is 2 1 0

h K k h k K

h K K h

E x y x y

+ − + = + −

 + − − + =

+ − − + =

 

3. Ans. (ACD) 

Sol. 0 =  so for at least one solutions ( )1 2 3 1 2 3
0 7 1 3b b b i =  =  =  + =  

( )

( )

( ) 1

2

2

o p tio n 0 u n iq u e  so lu tio n   o p tio n  ( )  is  c o r re c t

o p tio n 0 u n iq u e  so lu tio n   o p tio n  ( )  is  c o r re c t

o p tio n 0 e q u a tio n s  a re 2 5

2 5
2

2 5

A A

D B

C x y z b

b
x y z

x y z b

   

   

   − + = −

− + =

− + =

 

There planes are parallel so they must be coincident 

2

1 3

2

b
b b − = =  which satisfies equation (1) for all 

1 2 3
, ,b b b   option (C) is 

correct. 
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option (B) 
1

1 1 1

5 2 2 0 , A lso 0

2 1 1

 = =  =  

For infinite solutions, 
2

  and 
3

   must be 0  

1

2 1 2 3

3

1 1

5 2 0 3 0

2 1

b

b b b b

b

 =  − − + =  which does bot satisfy (i) for all 
1 2 3
, ,b b b  

so option(s) wrong 

 

4. Ans. (AC) 

Sol. 

 

Let equation of common tangent is 
1

y m x
m

= +  

2

4 2

1
0 0

1

21

2 0

1

m

m

m m

m

+ +

 =

+

 + − =

 = 

 

Equation of common tangents are 1 & 1y x y x= + = − −  
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point Q  is ( )1, 0−  

  Equation of ellipse is 
2 2

1
1 1 2

x y
+ =  

(A) 
2

1 1 2
1 & 1

2 2

b
e L R

a
= − = = =  

(C)  

1

2

1 2

1

2 1

1 2

1
2 1

2

1
2 1 s in

2 2

1 1 2
2 2

4 4 8 8 4 4 2

A rea x d x

x
x x

   

−

  −

 
= − +

 
 

  −   
= − + = − =    

    



 

5. Ans. (ACD) 

Sol. 

( ) ( )

( ) ( ) ( )

( ) ( ) ( )

0 ,

0

1 2

0

0

s z tz r z x iy

s z tz r

t s z s t z r r

t s z s t z r r

+ + = = −

+ + =

+

+ + + + + =

− + − + − =

 

For unique solution 
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t s s t

t s s t

+ +


− −
 

On solving the above equation we get 

t s  

  option (A) is correct 

Lines overlap if 

t s t s r r

t s s t r r

+ + +
= =

− − −
 

2 2

t s tr tr s r s r s r s r tr tr

tr s r

tr s r

t r s r

t s

= − + − = + − −

=

=

 =

 =

 

  If t s= , lines will be parallel for sure but it may not be coincident 

For option (C) if element of set L  represent line, then this line and given circle can 

have maximum two common points so option (C) is correct 

6. Ans. (BCD) 

Sol. 

( ) ( )

( ) ( )

( )

( )
( )

2

2

s in s in
lim s in

c o s s in
1

s in

1
s in

0 s in
s in 6 1 2

t x

f x t f t x
x

t x

f x x f x x

x

f x
d

x

f x
x c f c f x x x

x

 

→

−
=

−

−
=

 
− = 

 

 
= − + = −  =  = − 

 

 

(A) 

( ) ( ) 2 c o s

0
2 2

f x f x x

f f
 

+ = −

   
+ =   

   

 



  

6 

 www.tgcampus.com 

 

(B) 
4 4 2

f
   

= −   
   

 

(C) ( )f x  is continuous and differentiable and ( ) ( )0 0f f x= =  using 

( ) 0L M V T f c =  for some ( )0 ,x   

(D) 

( )

( ) ( )

( ) ( )

( ) ( ) ( )

( ) ( )

( ) ( ) ( )

4

2

3

2

s in
6

2
2

3

2 2

3 s in c o s 4 3 s in c o s 1

< 0 is d e c re a s in g

fo r 0 < 0 < 0

x
g x x x x

x
g x f x x

g x f x x x

g x x x x x x x x x

g x g x

x g x g g x

= − + −

 = + −

 = + −

 = + − = − + −

  

   

 

hence ( )g x  is decreasing 

for ( ) ( ) ( )> 0 < 0 < 0x g x g g x    

hence ( ) < 0g x  

for ( ) ( ) ( )> 0 < 0 < 0x g x g g x  

Hence ( ) ( )

4

2
< 0 ,

6

x
f x x z −    
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7. Ans. (2) 

Sol. 

( )

( ) ( )

( )

( )
( )

( )

1

2

1 4
2 6

0

1

2

1 4
6

0
2

6

1 3

1 1

1 3

1
1

1

d x

x x

d x

x
x

x

+

 + −
 

+

 −
+  

+  





 

Put 

 

( )

( ) ( )
( ) ( )

2

1

1 3
3

6 4

10

1

1 1

1 3 1 3 2
1 3 3 1 2

2 2

x d x
t d t

x x

d t

I
t t

− − 
=  =

+ +

+ − + −
= =  = + − =

−


 

 

8. Ans. (4) 

Sol. 

( ) ( ) ( ) ( )

1 2 3

1 2 3 1 2 3 3 2 2 1 3 3 1 3 1 2 2 1

1 2 3

d e t 6

a a a

P b b b a b c b c a b c b c a b c b c

c c c

= = − − − + −   

value can be 6  only if 
1 2 3 2 3 1 3 1 2 3 2 3 1 2 1

1, 1, 1, 1, 1a a a b c b c b c b c b c b c= = − = = = = = = = −  

( ) ( ) ( ) ( ) ( ) ( )2 3 3 1 1 2 1 3 3 2 2 1
1 & 1b c b c b c b c b c b c = − =  

i.e.
1 2 3 1 2 3

1 a n d 1b b b c c c = −  

hence not possible 

Similar contradiction occurs when 

1 2 3 2 2 3 1 1 2 3 2 1 3 1 2
1, 1, 1, 1 1a a a b c b c b c b c b c b c= = = = = = = = = −  
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Now for value to be 5  one the terms must be zero but that will make 2  terms zero 

which means answer 

cannot be 5  

Now 

1 0 1

1 1 1 4 H en ce m ax va lu e 4

1 1 1

− = =

−

 

 

9. Ans. (119) 

Sol.  

( )

( )

5

7

n X

n Y

=

=

 

 →  Number of one-one function 7

5
5! 21 120 2520C=  =  =  

 →  Number of onto function to Y  to X  

 

 

( )
( )

7 7 7

3 3 33

7 7

3 5

1,1,1,1, 3 1,1,1, 2 , 2

7! 7!
5! 5! 3 5! 4 5!

3!4! 2! 3!

4 4 3 5 2 1 1 1 9
5!

C C C

C C
 

 +  = +  =  

−
=  − =  − =
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10. Ans. (0.4) 

Sol. 

( ) ( )

2 0

2 0 2 0

5 2 5 2

1

2 22 5

5 5

2

1 5 5

22 5 4

5

1 5 2

2 0 5 2

a t 0 , 0 0

2 5
H e n c e

2 5

2 5 2
, lim 0 lim 0 .4

2 5 5

x

x x

x x

d y
y y

d x

d y
d x

y y

y

n x c

y

y
n x c

y

x y c

y
e

y

y
e e y

y →  → 

= + −

=
   

+ −   
   

−

 = +

+

−
= +

+

= =  =

−
=

+

−
= =  = =

+

 

 

11. Ans. (2) 

Sol. ( ) ( ) ( ) ( ) ( )f x y f x f y f x f y + =  +   

substituting 0x y= = , we get 

 

( ) ( ) ( )
1

0 2 0 0
2

f f f =  =  

Now substituting 0y =  

( ) ( ) ( ) ( ) ( )

( )
( )

0 0

2

f x f x f f x f

f x
f x

 =  + 

 =

 

( ) ( ) ( )( )
22

a s 0 1
xx

f x e f x e f =  = =  
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( )( ) ( )( )N o w In In 4 2
2

x
f x f=  =  

12. Ans. (8) 

Sol. 

( )

( )

( )

( )

( )

( )

( )

2

2

, ,

, ,

2 3

1 1 0 2

3 , 3 ,

3 , 3 , lie s o n -a x is

3, 3

3, 3, d is ta n c e fro m -a x is is 5

9 2 5

1 6 4

3, 3, 4 8

3, 3, 4

P

R

Q

x y z

x y z

Q z

P x

P P R

R

  

  

   

  

  

 





 

−

− + −− − −
= = =

= − = − =

− −

 = =

+ =

=  =

 =

−

 

 

13. Ans. (0.5) 

Sol. 
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( )

1 1 1
p o in t , ,

2 2 2

p o in t 1,1,1

ˆˆ ˆ

2

ˆˆ ˆ

2

ˆˆ ˆ

2

ˆˆ ˆ

2

S

T

i j k
p S P

i j k
q S Q

i j k
r S R

i j k
t S T

 
 
 

− −
= =

− − −
= =

− − +
= =

+ +
= =

 

Now 

( )

ˆˆ ˆ

ˆ1 1
ˆ ˆ1 1 1 2 2

4 4 2
1 1 1

ˆˆ ˆ

ˆ ˆ ˆ ˆ1 2 2
1 1 1

4 4 2
1 1 1

i j k

i j
p q i j

i j k

i j i j
r t

+
 = − −  = + =

− −

− + +
 = − −  = =

 

 

Now ( ) ( ) ( ) ( )

ˆˆ ˆ
ˆ1 1

1 1 0 0 .5
4 2 2

1 1 0

i j k

k
p q r t p q r t   =  =     = =

−

 

 

14. Ans. (646) 

Sol.
1 0 1 0

1 0 1 0 9 1 0 1 9

1 1 0 9

1 1

1 0 1 0
r r r r

r r

X r C C C C C
− −

= =

=   =   =    

Now 
1 9 1 9 1 9

9 9 9
1 0 1 9 .1 7 .1 6

1 9 3 4 6 4 6
1 4 3 0 1 4 3 0 1 4 3 1 1 1 3 8

C C CX 
= = = = =  =


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15. Ans. 

The correct option is 

(A) P→4; Q→2; R→1; S→1 

(B) P→3; Q→3; R→6; S→5 

(C) P→4; Q→2; R→1; S→6 

(D) P→4; Q→3; R→6; S→5 

Ans. (A) 

Sol. ( ) ( )1
: 0 , 0 1,

1

x
E x

x
   −  

−
  

2

1 1 1
: 1 1

1 1 1

x x
E n e e

x e x e x

 
−        +  

− − − 

  

( )
1 1 1

1 1 1 , ,
1 1 1

e
e x

e x e e

   
−   −  −  −    

− − −   

  

1
, ,

1 1

e
x

e e

   
 −    

− −   

  

Now ( )   ( )  1
0 , 1 , 0

1 1

x x
x E n

x x

 
  −     −  − 

− − 

  

 
1

s in , 0
1 2 2

x
n

x

 −     
 − −    

−    

  

 

16. Ans. 

The correct option is 

 

(A) P→4; Q→6; R→2; S→1 

(B) P→1; Q→4; R→2; S→3 

(C) P→4; Q→6; R→5; S→2 

(D) P→4; Q→2; R→3; S→1 

 

Ans. (C) 

Sol. 6 Boys & 5 girls 

        
1

 →  number of ways of selecting 3 boys & 2 girls 6 5

3 2
200C C =   
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2
 →  Boys & girls are equal & members  2 
6 5 6 5 6 5 6 5 6 5 11

1 1 2 2 3 3 4 4 5 5 5
. . . . . – 1 461C C C C C C C C C C C+ + + + = =   

3
 → number of ways of selecting 5 having at least 2  girls 
11 6 6 5 11

5 5 4 1 5
– – . – 81 381C C C C C= =   

4 1
G →   is included  4 5 4 5 4

1 2 2 1 3
. . 40 30 4 74C C C C C+ + = + + =   

            
1

M   is included 4 5 4

2 1 3
. 34C C C→ + =   

1
G   & 

1
M   both are excluded 4 4 5 4 5

4 3 1 2 2
. . 81C C C C C→ + + =   

74 34 81 189Total = + + =   

 

17. Ans. 

 

The correct option is: 

 

(A) P → 4; Q → 2; R → 1; S → 3 

(B) P → 4; Q → 3; R → 1; S → 2 

(C) P → 4; Q → 1; R → 3; S → 2 

(D) P → 3; Q → 4; R → 2; S → 1 

 

Ans. (B) 

Sol. 

 

 

A re a  o f  L M N  =  4 3  

( ) ( )
21

2 3 4 3 4 2 2 4
2

b b b b b=  = = =   
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Here co t 3 0 3 2 3
a

a b a
b
=   =  =   

( )

( )

2 2 2

2

1

4 1 2 1

b a e

e

= −

= −

  

2 1 4 2
1

3 3 3

e e= + =  =  and 
2

2 2 2 3 8

3

a e =   =   

And length of latus rectum = 
2

2 2 4 4

2 3 3

b

a


= =   

18. Ans. 

The correct option is: 

 

(A) P → 2; Q → 3; R → 1; S → 4 

(B) P → 4; Q → 1; R → 2; S → 3 

(C) P → 4; Q → 2; R → 1; S → 3 

(D) P → 2; Q → 1; R → 4; S → 3 

 

Ans. (D) 

 

Sol. (i) 

 

 

 

( )

2 2 2

2
1 2

h 0 h 0

s in 1 0 s in 1 1
0 lim lim

1

1 1 1 1

=  lim it  d o e s  n o t  e x is t .

h h h

h

he e e
f

h h he

h h

h h

− − −

→ → −

− − − −
 = =  

−

=   =     

  for option (P), (2) is correct. 

 

(ii)  

( )2 1
0 0

1
0

0

s in
lim lim

ta n

s in
lim

ta n

lim 1 1

=  lim it  d o e s  n o t  e x is t  fo r  o p tio n  Q , (1 )  is  c o rre c t .

x x

x

x

x
f x

x

x xx

x x x

x

x

−
→ →

−
→

→

=

=  

=  


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(iii) ( ) ( )( )3
0 0

lim lim s in lo g 2
e

x x

f x x
→ →

 = +
 

  

 

now at x   tends to zero ( )2x +  tends to 2   

( )log 2
e

x +  tends to 2n   

which is less than 1   

 

 

( )( ) ( )( )
x 0 x 0

0 lim s in lo g 2 s in 1 lim s in lo g 2 0
e e

x x
→ →

  +   + =
 

  

( ) 3
0f x =  )

2
1, 2x e


 − −


  

( ) ( )

( ) ( )

2

3

2

3

0 1, 2

0 1, 2

f x x e

f x x e





 =   − −

 =   − −

  

 

Hence for ( R ), (4) is correct. 

 

 

(iv) 

( )

( )

( )

2 2

4
x 0 x 0 x 0

2

4
0 0

4

1 1
lim lim s in lim s in 0

1
s in 0

1
0 lim lim s in 0

1 1
c o s s in 0

0 d o e s  n o t e x is t

h h

f x x x
x x

h
x

f h
x x

h
h x

f
h

→ → →

→ →

   
= = =   

   

 
− 

  
 = = = 

 

− + −

 = 

  

 

hence for (S), (3) is correct. 

 

 


