
PAPER-II

Time: 3 Hours.

INSTRUCTIONS

1. The test is of 3 hours duration.

2. The Test Booklet consists of 90 questions. The maximum marks are 360.

3. There are three parts in the question paper A, B, C consisting of Physics, Chemistry and Mathematics

having 30 questions in each part of equal weightage. Each question is allotted 4 (four) marks for correct

response.

4. Candidates will be awarded marks as stated above in instruction No. 3 for correct response of each

question. ¼ (one-fourth) marks of the total marks allotted to the question will be deducted for indicating

incorrect response of each question. No deduction from the total score will be made if no response is

indicated for an item in the answer sheet.

5. There is only one correct response for each question. Filling up more than one response in any question will

be treated as wrong response and marks for wrong response will be deducted accordingly as per instruc-

tion 4 above.

6. On completion of the test, the candidate must hand over the Answer Sheet to the Invigilator on duty in the

Room/Hall. However, the candidates are allowed to take away this Test Booklet with them.

7. Do not fold or make any stray mark on the Answer Sheet

USEFUL DATA

Atomic weights: Al = 27, Mg = 24, Cu = 63.5, Mn = 55, Cl = 35.5, O = 16, H = 1, P =  31, Ag = 108, N = 14,
Li = 7, I = 127, Cr = 52, K=39, S = 32, Na = 23, C = 12, Br = 80, Fe = 56,  Ca = 40,  Zn = 65.5, Ti = 48,
Ba = 137, U = 238, Co= 59, B =11, F = 19, He = 4, Ne = 20, Ar = 40 , Mo = 96, Ni = 58.5, Sr = 87.5,
Hg = 200.5 , Tl = 204, Pb = 207 [Take : ln 2 = 0.69,  ln 3 = 1.09, e = 1.6 × 10–19, m

e
= 9.1 × 10–31 kg ]

Take  g = 10 m/s2 unless otherwise stated
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JEE (ADVANCED) 2019 PAPER II

MATHS

SECTION-1 (Maximum Marks : 32)

This section contains EIGHT (08) questions.

* Each question has FOUR options ONE OR MORE THAN ONE of these four option(s) is(are) correct

answer(s).

* For each question, choose the option(s) corresponding to (all) the correct answer(s).

* Answer to each question will be evaluated according to the following marking scheme.

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen and both of which

are correct.

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct option.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : –1 In all other cases

Continuity & Differentiability Differential Calculus

1. Let f : R R be a function. We say that f has Question ID: 337911202

PROPERTY 1 if 
   

h 0

f h f 0
lim

| h |


 exists and is finite and

PROPERTY 2 if 
   

2h 0

f h f 0
lim

h


 exists and is finite and

Then which of the following options is/are correct ?

(1) f(x) = |x| has PROPERTY 1 (2)  f(x) = x|x| has PROPERTY 2

(3)  f(x) = sin x has PROPERTY 2 (4)  f(x) = x2/3 has PROPERTY 1

ekuk fd f : R R ,d Qyu gSA ge dgrs gSa fd f  esa

xq.k 1 (PROPERTY 1) gS ;fn 
   

h 0

f h f 0
lim

| h |


 dk vfLrRo (exists) gS vkSj og ifjfer (finite) gS]

xq.k 2 (PROPERTY 2) gS ;fn 
   

2h 0

f h f 0
lim

h


 dk vfLrRo (exists) gS vkSj og ifjfer (finite) gSA

rc fuEu esa ls dkSu lk (ls) fodYi lgh gS (gSa) ?

(1) f(x) = |x| esa xq.k 1 gS (2)  f(x) = x|x| esa xq.k 2 gS

(3)  f(x) = sin x esa xq.k 2 gS (4)  f(x) = x2/3 esa xq.k 1 gS
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Ans. 1,4

S. Option (1) f (x) = |x| f(0) = 0

Property -1

1/2

h 0 h 0

| h |
lim lim | h | 0

| h | 
   limit exists

S. Option (2) f (x) = x|x|  f (0) = 0

Property -2

2h 0 h 0

h | h | 0 | h |
lim lim |

hh 




LHL = –1
RHL = 1
LHL RHL
 Does not exist

Option (3) f (x) = sinx f (0) = 0

Property -2

2h 0 h 0

sin h sin h 1
lim lim .

h hh 

 
  

 

Does not exist

Option (4) f (x) = x2/3

 = (x2)1/3 = |x|2/3 f (0) = 0

 Property -1

2/3
2/3 1/2

h 0 h 0

| h | 0
lim lim| h |

| h |



 


  = 

1/6

h 0
lim | h | 0


  limit existsists

Matrices Algebra

2. Let x R and let Question ID: 337911200
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P = 

1 1 1

0 2 2

0 0 3

 
 
 
  

, Q = 

2 x x

0 4 0

x x 6

 
 
 
  

 and 1R PQP

Then which of the following options is are/correct

(1) For x = 1 there exists a unit vector ˆ ˆ ˆi j k     for which R 

0

0

0

   
       
      

(2) det R = det 

2 x x

0 4 0

x x 5

 
 
 
  

 +8, for all x R

(3) For x = 0, if R 

1 1

a 6 a

b b

   
      
      

 then a + b = 5

(4) There exists a real number x such that PQ = QP

ekuk fd x R vkSj ekuk fd

P = 

1 1 1

0 2 2

0 0 3

 
 
 
  

, Q = 

2 x x

0 4 0

x x 6

 
 
 
  

 vkSj 1R PQP

rc fuEu esa ls dkSu lk (ls) fodYi lgh gS (gSa) ?

(1) x = 1 ds fy,] ,d ,slk ek=kd lfn'k (unit vector) ˆ ˆ ˆi j k     lEHko gS] ftlds fy, R 

0

0

0

   
       
      

(2) lHkh x R ds fy,] det R = det 

2 x x

0 4 0

x x 5

 
 
 
  

 +8

(3) x = 0 ds fy,, ;fn R 

1 1

a 6 a

b b

   
      
      

 , rc a + b = 5

(4) ,d ,slh okLrfod la[;k x lEHko gS ftlds fy, PQ = QP

Ans. 2,3

S. Option (2) PQP–1 = R
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PQ = RP

det P det Q = det R det P

det R = detQ

detQ = 48 – 4x2

2nd option   40 – x2 + 8

R = PQP–1

Option (3) 

6x 12 3x 6 4 10x
1

R 12 24 8 4x
6

18x 0 36 6x

   
   
  

if x = 0

2
2 1

3

1 4
R 0 4

6 3

0 0 6

 
 
 
 
 
 
 
  

1 1

R a 6 a

b b

   
      
      

 

2
2 a b

3

4
4a b

3

6b

 
  

 
  
 
 
 
  

  a = 2 and b = 3

a + b = 5

Option (4) PQ = QP not possible

Option (1) if we put x = 1 then

18 9 6
1

R 12 24 4
6

18 0 30

 
   
  

|R|  0
 system will have unique solution
 only  =  =  = 0 will satisfy the system

Maxima & Minima Differential Calculus

3. Let f(x) = 2

sin x
, x 0

x


 Question ID : 337911203
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Let x
1
 < x

2
 < x

3
 < ......<x

n
 < .... be all the points of local maxmimum of f

and  y
1
 < y

2
 <y

3
 < .... < y

n
 < ......... be all the points of local minimum of f

then which of the following options is are correct

(1) x
n+1 

– x
n
 > 2 for every n (2) x

1 
< y

1

(3) x
n
 

1
2n,2n

2

 
 

 
 for every n (4) |x

n
 –y

n
| > 1 for every n

ekuk fd  f(x) = 2

sin x
, x 0

x




ekuk fd f ds lHkh LFkkuh; mPpre (local maximum) fcUnq x
1
 < x

2
 < x

3
 < ......<x

n
 < .... gS vkSj f ds lHkh LFkkuh; U;wure

(local minimum) fcUnq y
1
 < y

2
 <y

3
 < .... < y

n
 < ......... gSaA rc fuEu esa ls dkSu lk(ls) fodYi lgh gS (gSa) ?

(1) izR;sd n ds fy, x
n+1 

– x
n
 > 2 gS (2) x

1 
< y

1

(3) izR;sd n ds fy, x
n
 

1
2n,2n

2

 
 

 
 gS (4) izR;sd n ds fy, |x

n
 –y

n
| > 1 gS

Ans. 1,3,4

S. f (x) = 2

sin x
, x 0

x




f '(x) = 
   2

4

x cos x sin x .2x

x

   

= 
   

3

x cos x 2sin x

x

     

f ' (x) = 0
x cos x = 2sin x

     tanx = 
x

2



-5/2 -2 -3/2 -1
-1/2 0 -1/2 1

1  3/2  2
2  5/2

1

At 0+ f '(x) = –ve
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-ve +ve

x1


 

y y

0

-ve +ve

   

1 1

2 1

3 2

x

y

x

 

 

 
 (and so on)

x
1
 > y

1

x
1
 

using periodicity
x

n
 (2n,2n+1/2)

x
n+1

 – x
n
 > 2  n correct

|x
n
 –y

n
| > 1  n correct

Matrices Algebra

4. Let Question ID:  337911199

P
1
 = I = 

1 0 0

0 1 0

0 0 1

 
 
 
  

, P
2
 = 

1 0 0

0 0 1

0 1 0

 
 
 
  

, P
3
 = 

0 1 0

1 0 0

0 0 1

 
 
 
  

, P
4 
= 

0 1 0

0 0 1

1 0 0

 
 
 
  

 ,P
5
 =

0 0 1

1 0 0

0 1 0

 
 
 
  

 ,P
6
 =

0 0 1

0 1 0

1 0 0

 
 
 
  

and X = 

6
T

k k
k 1

2 1 3

P 1 0 2 P

3 2 1


 
 
 
  



where T
kP  denotes the transpose of the matrix P

k
 then which of the following  options is/are correct

(1) The sum of diagonal entries of X is 18

(2) If  X 

1

1

1

 
 
 
  

 =  

1

1

1

 
 
 
  

 then  = 30

(3) X is a symmetric matrix

(4) X–30I is an invertible matrix

ekuk fd

P
1
 = I = 

1 0 0

0 1 0

0 0 1

 
 
 
  

, P
2
 = 

1 0 0

0 0 1

0 1 0

 
 
 
  

, P
3
 = 

0 1 0

1 0 0

0 0 1

 
 
 
  

, P
4 
= 

0 1 0

0 0 1

1 0 0

 
 
 
  

 ,P
5
 =

0 0 1

1 0 0

0 1 0

 
 
 
  

 ,P
6
 =

0 0 1

0 1 0

1 0 0

 
 
 
  

vkSj X = 

6
T

k k
k 1

2 1 3

P 1 0 2 P

3 2 1


 
 
 
  



tgk¡ vkO;wg (matrix) P
k 
ds ifjorZ (transpose) dks T

kP  ls n'kkZ;k x;k gSA rc fuEu esa ls dkSu lk (ls) fodYi lgh gS
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(gSa) ?

(1) X ds fod.kZ (diagonal) dh izfof"V;ksa (entries) dk ;ksx 18 gS

(2) ;fn X 

1

1

1

 
 
 
  

 =  

1

1

1

 
 
 
  

, rc  = 30

(3) X ,d lefer (symmetric) vkO;wg gS

(4) X–30I ,d O;qRØe.kh; (invertible) vkO;wg gS
Ans. 1,2,3

S. P
1
 = P

1
T = P

1
–1

P
2
 = P

2
T = P

2
–1

P
6
 = P

6
T = P

6
–1

and AT = A

(A + B)T = AT + BT

XT = (P
1
AP

1
T + ......P

6
AP

6
T)T

= X so × is symmetry

trace  (2 + 0 + 1) + (2 + 0 + 1).........6 time

= 18

1

Let B 1

1

 
   
  

XB = P
1
AP

1
TB + ..............P

6
A

6
TB

XB = (P
1
 + P

2
 + P

3
.......P

6
) 

6

3

6

 
 
 
  

= 

6 2 3 2 6 2 30

6 2 3 2 6 2 30 300 30

6 2 3 2 6 2 30

       
              
          
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Since x 

1 1

1 30 1

1 1

   
      
      

(x-301)B = 0 has a non trivial solution B = 

1

1

1

 
 
 
  

|x–30| = 0

Vector Vector 3 D

5. Three lines Question ID : 337911206

L
1
 :  ˆr i, R  


,L
2
 : ˆ ˆr k j, R  


 and, L
3
 : ˆ ˆ ˆr i j vk, v R   


are given. For which point (s) Q on L
2
 can we find a point P on L

1
 and a point R on L

3
 so that P,Q and R are

collinear

rhu js[kk,sa

L
1
 :  ˆr i, R  


, L
2
 : ˆ ˆr k j, R  


 vkSj L
3
 : ˆ ˆ ˆr i j vk, v R   


nh x;h gSA L
2
 ds fdl fcUnq (fdu fcUnqvksa) Q ds fy, ge L

1
 ij ,d fcUnq P vkSj L

3
 ij ,d fcUnq R izkIr dj ldrs

gSa rkfd P, Q vkSj R ljs[k (collinear) gksa tk,¡ \

(1) ˆ ˆk j (2) 
1ˆ ˆk j
2

 (3) 
1ˆ ˆk j
2

 (4)  k̂

S. P(,0,0) Q(0,,1) R(1,1,)

P,Q,R are collinear

PQ tQR
 

 t R

 PQ , ,1  


 QR –1, 1,    


1

–1 1 1

 
 
   

0,1 

So Q cannot be (0, 0, 1) and (0, 1, 1)

Ans. 2,3

Definite Integration Integral Calculus

6. For a  R, |a| > 1, Let Question ID : 337911204
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     

3 3

n

7/3

2 2 2

1 2 .... n
lim 54

1 1 1
n ....

an 1 an 2 an n



 
 
   

 
  
          

Then the possible value (s) of a is/are

ekuk fd a  R, |a| > 1 ds fy,

     

3 3

n

7/3

2 2 2

1 2 .... n
lim 54

1 1 1
n ....

an 1 an 2 an n



 
 
   

 
  
          

rc a dk (ds) lEHkkfor eku gS (gSa)

(1) –6 (2) 8 (3) 7 (4) –9

Ans. 2,4

S.

     
1/3 1/3 1/3

x

2
1/3

2 2 22

1 2 3 .... n
lim

n 1 1 1
n . ....

n 1 2 n
a a a

n n n



 
 
 
 
 

  
  
  
  
                        

1/3n

r 1
nx

2
r 1

1 r

n n
lim

1 1

n r
a

n







 
 

  
   

 
 
  

  
  





r 1
x, dx

n x
 
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 

 

1
1/3

0
1

2

0

x dx

54
1

dx
a x









14/3

0
1

0

x

4 / 3
54

1

a x

 
 
  
 

 
 

3

4 54
1 1

a 1 a


 

   

 
 
a a 1

72
a a 1




  

2a a 72 0  
2a 9a 8a 72 0   

a 9  , a 8

Definite Integration Integral Calculus

7. Ler f : R  R be given by f (x) = (x–1) (x–2) (x–5) define Question ID : 337911205

   
x

0

F x f t dt, x 0 

Then which of the following options is/are correct

(1) F(x) 0 for all x (0,5)

(2) F has a local maximum at x = 2

(3) F has a local minimum at x =1

(4) F has two local maxima and one local minimum in (0,)

ekuk fd f : R  R, f (x) = (x–1) (x–2) (x–5) }kjk fn;k x;k gSA ifjHkkf"kr djsaA

   
x

0

F x f t dt, x 0 

rc fuEu esa ls dkSu lk (ls) fodYi lgh gS (gSa) ?

(1) lHkh x (0,5) ds fy, F(x) 0

(2) F dk ,d LFkkuh; mPpre (local maximum) x = 2 gS

(3) F dk ,d LFkkuh; fuEure (local minimum) x =1 ij gS
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(4) F ds nks LFkkuh; mPpre vkSj ,d LFkkuh; fuEure (0,) esa gSa

Ans. 1,2,3

S.        F' x f x x 1 x 1 x 5    

521

Local
minima

Local
maxima

Local
minima

   
x

3 2

0

F x x 8x 17x 10 dx   

 
4 3

2x 8x 17
F x x 10x

4 3 2
   

 
1 8 17

F 1 10 0
4 3 2

    

 
16 64 68

F 2 20 0
4 3 2

    

 
625 1000 17 25

F 5 50 0
4 3 2


    

0 1 2 5

Inverse Trigonometric Function Differential Calculus

8. For non negative integers n let Question ID : 337911201

 

n

k 0
n

2

k 0

k 1 k 2
sin sin

n 2 n 2
f n

k 1
sin

n 2





    
    

    
 

 
 





Assuming cos–1 x takes values in [0,] which of the following options is/are correct

(1) f(4) = 
3

2

(2) If   = tan(cos–1f(6)) then 2 + 2 –1 = 0

(3) 
n
lim


 f (n) = 
1

2

(4)  sin(7cos–1f(5)) = 0

v_.kkRed iw.kkZadksa (non negative integers) n ds fy, ekuk fd
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 

n

k 0
n

2

k 0

k 1 k 2
sin sin

n 2 n 2
f n

k 1
sin

n 2





    
    

    
 

 
 





ekuk fd cos–1 x dk eku [0,] esa gS] rc fuEu esa ls dkSu lk (ls) fodYi lgh gS (gSa) ?

(1) f(4) = 
3

2

(2) ;fn a  = tan(cos–1f(6)) rc 2 + 2 –1 = 0

(3) 
n
lim


 f (n) = 
1

2

(4)  sin(7cos–1f(5)) = 0

Ans. 1,2,4

S.  
 

   

 

n

k 0
n

2

k 0

2sin k 1 sin k 2
n 2 n 2

f n

2sin k 1
n 2





    
    

    
 

 
 





 

 

n

k 0

n

k 0

cos cos 2k 3
n 2 n 2

1 cos 2x 2
n 2





    
      

 
  

 





f(n) = 

   

   

n

k 0
n

k 0

n 1 cos cos 2k 3
n 2 n 2

n 1 cos 2k 2
n 2





    
     

    
 

   
 




..................(1)

   
n

k 0

3 5 7
cos 2k 3 cos cos cos ..... 2n 3

n 2 n 2 n 2 n 2 n 2

       
         

       


= 

 

 

2
n 1

n 2sin
32

2n 3
n 2 n 2.cos

2
sin

n 2

 
 

           
 

       
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= 

 
 

sin n 1
n 2

.cos n 3
n 2

sin
n 2

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

 

 [sin () = sin]

=  cos  n 3
n 2

 
 

 
 = cos 

n 2

 
  

 
 = –cos

n 2

 
 

 

   
h

k 0

2 4
cos 2k 2 cos cos ..... cos 2n 2

n 2 n 2 n 2 n 2

        
          

        


=  

 
 

2
sin n 1

n 2
cos n 2

n 2
sin

n 2

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

 

 = cos = –1

f(n) = 
 

 

n 1 cos cos
n 2 n 2

n 1 1

    
     

    
  

f(n) = 

 n 2 cos
n 2

cos
n 2

 
  

 


f(n) = cos
n 2

 
 

 

Option: (1) f(4) = cos
6


 = 

3

2

(2) f(6) = cos–1(f(6) = 
8



 = tan
8



2 + 2–1 = 0
2 = 1–2

2

2
1

1






 tan 2 1
8

 
  

 

tan45° = 1 true
(3) n 
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f(n) 

(4) f(5) = cos
7

 
 
 

cos–1 (f(5)) = 
7



sin 7 sin
7

 
     

 
 

SECTION-II (Maximum Marks : 18)

This section contains SIX (06) questions. The answer to each question is a NUMERICAL VALUE.

 For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual

numeric keypad in the place designated to enter the answer. If the numerical value has more than two decimal

places, truncate/round-off the value to TWO decimal places.

 Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 If ONLY the correct numerical value is entered.

Zero Marks : 0 In all other cases.

Vector Vector 3 D

1. Let ˆ ˆ ˆa 2i j k  


 and ˆ ˆ ˆ ˆb i 2 j k    be two vectors. Consider a vector c a b  
 
 R. If the

projection of c


 on the vector  a b


 is 3 2 then the minimum value of   c a b c 
  
  equals________

Question ID : 337911212

ekuk fd ˆ ˆ ˆa 2i j k  


 vkSj ˆ ˆ ˆ ˆb i 2 j k    nks lfn'k (vector) gSaA ekuk fd ,d lfn'k c a b  
 
 R gSA

;fn lfn'k  a b


 ij c


 dk izk{ksi (projection) 3 2  gS] rc   c a b c 
  
  dk fuEure (minimum) eku cjkcj

________

Ans. 18

S.
2 2

a b 6 
 

a b 3i 3j  
 

 

a.b 2 2 1 3   
 

Projection of c


 on a b
 

 is

 c. a b
3 2

a b






  

 

   a b . a b
3 2

3 2

  


   

 9 18 

2  
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Let   y c a b .c  
   

=    c.c a b . a b   
     

= 
2

c 0


= 
2 2

2 2a b 2 a.b   
   

= 2 26 6 6    

=  2 26     2  

=     2 26 2 2    

=  2 2 26 4 4 2     

=  26 2 1 3   

  2
y 6 1 3  

y
min

 = 6(0 + 3) = 18

Inverse Trigonometric Function Differential Calculus

2. The value of Question ID : 337911210

 10
1

k 0

k 11 7 k 7
sec sec sec

4 12 2 12 2




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



in the interval 
3

,
4 4

  
  

 equals

vUrjky (interval) 
3

,
4 4

  
  

 esa

 10
1

k 0

k 11 7 k 7
sec sec sec

4 12 2 12 2




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



dk eku cjkcj gS &

Ans. 0

S.

10

k 10

1 1

k 7 74
cos cos (k 1)

2 12 2 12
       

     
   


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= 

10

k 0

7 k 7
sin (k 1)

2 12 2 121

k 7 74
cos cos (k 1)

2 12 2 12


        
       

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

   



= 

10

k 0

1 7 k 7
tan (k 1) tan

4 2 12 2 12

        
       

    


= 
1 11 7 7

tan tan
4 2 12 12

     
   

  

= 
1 7

tan tan
4 12 12

    
  

  

= 
1

tan cot
4 12 12

  
 

 

=
1

2cos ec 2
4 12

 
 

 

= 
1

2cos ec
4 6

 
  

 

= 
1

2 2 1
4
  

sec–1 (1) = 0

Matrices Algebra

3. Suppose Question ID : 337911207

det 

n n
n 2

k
k 0 k 0

n n
n n k

k k
k 0 k 0

k C k

0

C k C 3

 

 

 
 
  
 
 
 

 

 

holds for some positive integer n then 

nn
k

k 0

C

k 1 
  equals

ekuk fd fdlh /kukRed iw.kkZad (positive integer) n ds fy,
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det 

n n
n 2

k
k 0 k 0

n n
n n k

k k
k 0 k 0

k C k

0

C k C 3

 

 

 
 
  
 
 
 

 

 

rc 
nn

k

k 0

C

k 1 
  cjkcj

Ans. 6.2

S.

n 2

n 1 n

n(n 1)
n(n 1)2

02

n2 4










n = 4

 put n = 4 In 

nn
k

k 0

C

k 1 


 

44
k

k 0

C

k 1 
  = 

52 1 31

5 5




= 6.2

Permutation & Combination Algebra

4. Five persons A,B,C,D and E are seated in a circular arrangment.If each of them is given a hat of one of the

three colours red, blue and green then the number of ways of distributing the hats such that the persons seated

in adjacent seats get different coloured hats is________ Question ID : 337911208

ikWp O;fDr A,B,C,D vkSj E o`Ùkh; Øe (circular arrangment) esa cSBs gSaA ;fn izR;sd dks rhu jaxks yky] uhys vkSj gjs

jax dh Vksfi;ksa esa ls ,d jax dh Vksih nh tkrh gS] rc Vksfi;ks dks fdrus izdkj ls ck¡V ldrs gSa ftlls layxz (adjacent)

cSBs O;fDr;ksa dh Vksfi;ksa ds jax fHkUu gksa ________

Ans. 30

S. Maximum no. of hats used the same color are 2

They cannot be 3 otherwise at least two hats of same color are consecutive.
That can be choose by 3 ways
RRGGB, RGGBB, RRGBB
Let RRGGB is present
Now number of ways disturbing blue hat in 5 person equal to 5
Let blue goes to person A
Now either B & D are filled by green and C & E filled by red.
 2 way possible
Total 3 × 5×2 = 30 ways

Probability Algebra

5. Let |X| denote the number of elements in a set X. Let S = {1,2,3,4,5,6} be a sample where each element is
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equally likely to occur. If A and B are independent events associated with S, then the number of ordered pairs

(A,B) such that 1|B| < |A| equals______ Question ID : 337911209

ekuk |X| leqPp; (set) X ds rRoksa (elements) dh la[;k n'kkZrk gSA ekuk fd S = {1,2,3,4,5,6} ,d izfrn'kZ lfe"V

(sample space) gS ftlesa izR;sd rRo ds vkus dh laHkkouk leku gSA ;fn A vkSj B, izfrn'kZ lfe"V S ls lEc) Lora=k

?kVuk,¡ (independent events) gSa rc mu Øfer&;qXeksa (ordered pairs) (A,B) dh la[;k] ftlesa  1|B| < |A| gks] cjkcj

______

Ans. 422

S. 5. S {1, 2, 3, 4, 5, 6}

1  |B| < |A|
P(B/A) = P(B)

n(A B) n(B)

n(A) n(S)




n(A) should have 2 or 3 as prime factor
n(A) can be 2, 3, 4 or 6 as n(A) > 1
n(A) = 2 doesnot satisfy the constraint
n(A) = 3 n(B) = 2
n(AB) = 1

No. of ordered pair = 
6

4

4!
C 180

2!


n(A) = 4, n(B) = 3 n(AB) = 2

No. of ordered pair = 
6

5

5!
C 180

2!2!


n(A) = 6   n(B) = 1, 2, 3, 4, 5
No. of ordered pair = 26 – 2 = 62
Total = 180+180+62 = 422

Definite Integration Integral Calculus

6. The value of the integral  

/2

0

3 cos
d

cos sin








  
  equals______ Question ID : 337911211

lekdy (integral)  

/2

0

3 cos
d

cos sin








  
   dk eku cjkcj ______

Ans. 0.5

S. 6.
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 

/2

5

0

3 cos
d

cos sin





  



 

/2 2

5

0

3sec
d

1 tan





 

 Let 2tan t 

 
5

0

6t dt

1 t




 2sec d 2tdt  

   
4 5

0

1 1
6 dt

1 t 1 t

  
  
    


   
3 4

0

1 1 1
6

3 1 t 4 1 t


 

   
   

1 1
6

3 4

 
  

 

6
0.5

12
 
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SECTION-III (Maximum Marks : 12)

This section contains TWO (02) List-Match sets.

 Each List-Match set has TWO (02) Multiple Choice Questions.

 Each List-Match set has two lists : List-I and List-II.

 List-I has Four entries (I),(II), (III) and (IV) List-II has Six entries (P),(Q), (R ), (S), (T) and (U).

 FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of

these four options satisfies the condition asked in the Multiple Choice Question.

 Answer to each question will be evaluated according to the following marking scheme :

Full Marks : +3 If ONLY the option corresponding to the correct combination is chosen.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : –1 In all other cases.

Answer the following by appropriately matching the lists based on the information given in the paragraph.

Let f(x) = sin ( cos x) and g(x) = cos (2 sin x) be two functions defined for x > 0. Define the following sets

whose elements are written in the increasing order :

X = {x : f(x) = 0}, Y = {x : f '(x) = 0}

Z = {x : g(x) = 0}, W = {x : g '(x) = 0}

List-I contains the sets X, Y, Z and W. List II contains some information regarding these sets.

List I List II

(I) X (P) 
3

, , 4 ,7
2 2

  
   
 

(II) Y (Q) an arithmetic progression

(III) Z (R) NOT an arithmetic progression

(IV) W (S) 
7 13

, ,
6 6 6

   
  
 

(T)  
2

, ,
3 3

  
  
 

(U) 
3

,
6 4

  
  
 

Method of Differentiation Differential Calculus

1. Which of the following is the only CORRECT combination : Question ID : 337911213

Options

(1) (I), (Q), (U) (2) (II), (R), (S) (3) (I), (P), (R) (4) (II), (Q), (T)
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Method of Differentiation Differential Calculus

2. Which of the following is the only CORRECT combination Question ID : 337911214

(1) (III), (P), (Q), (U) (2) (III), (R), (U)

(3) (IV), (P), (R), (S) (4) (IV), (Q), (T)

vuqPNsn esa nh xbZ tkudkjh ds vk/kkj ij lwfp;ksa dk mfpr feyku djds iz'u dk mRrj nsaA

ekuk fd f(x) = sin ( cos x) vkSj g(x) = cos (2 sin x) nks Qyu (function) gS tks x > 0 esa ifjHkkf"kr gSaA

X = {x : f(x) = 0}, Y = {x : f '(x) = 0}

Z = {x : g(x) = 0}, W = {x : g '(x) = 0}

lwph-I esa X, Y, Z vkSj W leqPp; gSA lwph-II esa bu leqPp;ksa ds ckjs esa dqN lwpuk,a gSaA

List I List II

(I) X (P) 
3

, , 4 ,7
2 2

  
   
 

(II) Y (Q) lekUrj Js.kh (an arithmetic progression)

(III) Z (R) lekUrj Js.kh ugha gS (NOT an arithmetic progression)

(IV) W (S) 
7 13

, ,
6 6 6

   
  
 

(T)  
2

, ,
3 3

  
  
 

(U) 
3

,
6 4

  
  
 

1. fuEu esa ls dkSu lk ,dek=k la;kstu lgh gS :

fodYi

(1) (I), (Q), (U) (2) (II), (R), (S) (3) (I), (P), (R) (4) (II), (Q), (T)

Ans. 4

2. fuEu esa ls dkSu lk ,dek=k la;kstu lgh gS ?

fodYi

(1) (III), (P), (Q), (U) (2) (III), (R), (U)

(3) (IV), (P), (R), (S) (4) (IV), (Q), (T)

Ans. 3

S. X : f(x) = 0

sin ( cosx) = 0

cosx = nn  I

cosx = n      n  I

cos x = 0 or cos x = –1      or cos x = 1
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 x 2n 1
2


  x = n


1

n , n
2

  
    
  

  x = 
3

, , ,......
2 2

  
 

 

Y : f'(x) = 0
cos(cosx). (–sin x) = 0
cos ( cosx) = 0   or sin x = 0

 cosx = (2n+1)
2


x = n

 2n 1
cos x

2




1 1
cos x ,

2 2


 

1 1
x 2n 2n , 2n

3 3 3

    
         

   

2 2 2
x 2n 2n , 2n

3 3 3

    
         

   

2 4
y , , , ,...

3 3 3

   
  
 

Z : g(x) = 0
cos (2 sin x) = 0
2 sin x = (2n+1)/2 n  I

sinx = 
 2n 1

4



1 1 3 3
sin x , , ,

4 4 4 4

 


x = n ± (–1)n sin–1(1/4)
or x = n ± (–1)n sin–1(3/4)

W : g'(x) = 0
–sin(2 sinx). 2 cosx = 0
sin(2 sinx) = 0 or cos x = 0

2 sinx = n  x 2n 1
2


 

sinx = n/2
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 sinx = 0, ½, 
1

2


, 1, –1

 x = n

or x = n± (–1)n 
6



or x = 2n± 
2



Ans. Q.1  : (II) Q, (T)
Q.2 : (IV), P,R,S

Let the circle C
1
: x2 + y2 = 9 and C

2
: (x – 3)2 + (y – 4)2 = 16 intersect at the points X and Y. Suppose that

another circle C
3 
: (x – h)2 + (y – k)2 = r2 satisfies the following conditions.

(i) Centre of C
3
 is collinear with the centres of C

1
 & C

2
,

(ii) C
1
 & C

2
 both lie inside C

3
 and

(iii) C
3
 touches C

1
 at M and C

2
 at N

Let the line through X and Y intersect C
3
 at Z and W and let a common tangent of C

1
 & C

3
 be a tangent to the

parabola x2 = 8y

There are some expressions given in the list-I, whose values are given in list-II below :

List I List II

(I) 2h + k (P) 6

(II) 
Length of ZW

Length of XY (Q) 6

(III) 
Area of triange MZN

Area of triangle ZMW (R) 
5

4

(IV)  (S) 
21

5

(T)  2 6

(U) 
10

3

ekuk fd o`Ùk (circle) C
1
: x2 + y2 = 9 vkSj oÙ̀k C

2
: (x – 3)2 + (y – 4)2 = 16, ,d nwljs dks fcUnqvksa X vkSj Y ij dkVrs

gSaA eku yhft;s ,d vkSj o`Ùk C
3 
: (x – h)2 + (y – k)2 = r2 fuEufyf[kr 'krksZa dks lUrq"V djrk gS :

(i) C
3
 dk dsUnz (centre), C

1
 vkSj C

2 
ds dsUnzksa ds lajs[k (collinear) gSA

(ii) C
1
 vkSj C

2
 nksuksa C

3
 ds vUnj gS vkSj

(iii) C
3
, C

1
 dks M vkSj C

2
 dks N ij Li'kZ djrk gSA
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ekuk fd X vkSj Y ls gksdj tkus okyh js[kk C
3
 dks Z vkSj W ij dkVrh gS rFkk C

1
 vkSj C

3
 dh ,d mHk;fu"B Li'kZ&js[kk

(common tangent), ijoy; x2 = 8y dh Li'kZ&js[kk gSA

lwph-I (List-I) esa dqN O;atd (expression) gSa ftudk eku uhps nh x;h lwph-II (List-II) esa gSA

lwph-I lwph-II

(I) 2h + k (P) 6

(II) 
ZW

XY

dh yEckbZ

dh yEckbZ (Q) 6

(III) 
MZN

ZMW

f=kHkqt dk {ks=kQy

f=kHkqt dk {ks=kQy (R) 
5

4

(IV)  (S) 
21

5

(T)  2 6

(U) 
10

3

Parabola Coordinate Geometry

3. Which of the following is the only incorrect combination : Question ID : 337911216

fuEu esa ls dkSu lk ,dek=k la;kstu xyr gS ?

Options

(1) (III), (R) (2) (IV), (S) (3) (I), (P) (4) (IV), (U)

Ans. 2

S.

Parabola Coordinate Geometry

4. Which of the following is the only correct combination : Question ID : 337911215

fuEu esa ls dkSu lk ,dek=k la;kstu lgh gS ?

Options

(1) (I), (U) (2) (II), (Q) (3) (I), (S) (4) (II), (T)

Ans. 2

S. C
1
 : x2 + y2 = 9                           C

1
 (0, 0)                       r

1
 =3

C
2
 : (x – 3)2 + (y – 4)2 = 16 C

2
 : (3, 4) r

2
 = 4

C
3
 : (x – h)2 + (y – k)2 = r2 C

3
 : (h, k) r

3
 = r

MN = MC
1
 + C

1
C

2
 + C

2
N

MN = r
1
 + 9 16  + r

2

MN = 3 + 5 + 4 = 12 = 2r  r = 6
C

3
C

1
 and C

2
 are colinear

C
1
(0, 0) C

2
(3, 4)



Matrix
JEE Academy

JEE-(Advanced) Online paper 2019
PAPER-II

26MATRIX JEE ACADEMY : Piprali Road, Sikar Ph. 01572-241911, www.matrixedu.in

4 y

3 x
  

4x
y

3


C
3
 (h, k)        

4h
k

3


NC2Y

X
(0,0)
C1

M

W

Z

(3,4)
C3

C
3
 : 

4h
h,

3

 
 
 

C
1
C

3
 = MC

3
 – C

1
M

2
2 16h

h
9

  = 6 – 3 = 3

5 h
3

3
   

9
h

5
   

9
h

5


4h
k

3


4 9 12

3 5 5
  

(I) 2h + k = 
18 12 30

6
5 5 5
  

(II) Equation of line ZW
C

1
 – C

2
 = 0

x2 + y2 – 9 – x2 – 9 + 6x – y2 + 8y – 16 + 16 = 0
6x + 8y = 18
3x + 4y = 9
Distance of ZW from C

1
(0, 0)

9 9

525




Length XY = 

2

2 9
2 3

5

 
  
 

81 225 81
2 9

25 25


  

144 12 2 24
2

25 5 5


  

C
3
 : 

9 12
,

5 5

 
 
 

Distance of C
3
 from ZW

9 12
3 4 9

5 5
5

   
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27 48

5 5 9
5


  27 48 45

25

 


30 6

25 5
 

Length of WZ = 2
36

36
25



24
12

25


12
2 6

5
 

24
6

5


24 6
Length of ZW 5 6

12Length of XY 2
5

 



(III) Area of  
1 1

MZN MN ZW
2 2

 
   

 

1 24
12 6

4 5
   

72 6

5


Area of  
1

ZMW ZW
2

   (OM + Distance of C
1
 from ZW)

= 
1 24 6 9

3
2 5 5

 
   

 

= 
12 6 24

5 5

 
 
 

 = 
288 6

25

72 6
Area of triangle MZN 5
Area of triangle ZMW 288 6

25



= 
72 6 25 5

5 4288 6
 

(IV) Slope of tangent to C
1
 at M = 

3

4



Equation of tangent

2y mx 3 1 m  

3x 9
y 3 1

4 16


  

3x 3 5
y

4 4

 
 
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1. PQP–1 = R

PQ = RP

det P det Q = det R det P

det R = detQ

detQ = 48 – 4x2

2nd option   40 – x2 + 8

R = PQP–1

6x 12 3x 6 4 10x
1

R 12 24 8 4x
6

18x 0 36 6x

   
   
  

if x = 0

2
2 1

3

1 4
R 0 4

6 3

0 0 6

 
 
 
 
 
 
 
  

1 1

R a 6 a

b b

   
      
      

 

2
2 a b

3

4
4a b

3

6b

 
  

 
  
 
 
 
  

a × b = 5
PQ = QP not possible
if we put
x = 1
then

18 9 6
1

R 12 24 4
6

18 0 30

 
   
  

3
3 1

2

1
2 4

3

3 0 5

 
 

 
 
 
 
 
  
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0

R 0

4 0

   
       
      

3
3 4 0

2
   

2
2 4 4 0

3
   

3 + 54 = 0

1

2 3a
,

S S

 
 

not a unit vector

4. P
1
 = P

1
T = P

1
–1

P
2
 = P

2
T = P

2
–1

P
6
 = P

6
T = P

6
–1

and AT = A

(A + B)T = AT + BT

XT = (P
1
AP

1
T + ......P

6
AP

6
T)T

= X so × is symmetri

trace  (2 + 0 + 1) + (2 + 0 + 1).........6 time

= 18

1

Let B 1

1

 
   
  

XB = P
1
AP

1
TB + ..............P

6
A

6
TB

XB = (P
1
 + P

2
 + P

3
.......P

6
) 

6

3

6

 
 
 
  


