
Matrix
JEE Academy

JEE-(Advanced) Online paper 2019
PAPER-I

JEE (ADVANCED) 2019 PAPER I

MATHS

SECTION-1 (Maximum Marks : 12)

* This section contains FOUR (04) questions.

* Each question has FOUR options ONLY ONE of these four options is the correct answer.

* For each question, choose the correct option corresponding to the correct answer.

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

Full Marks : +3 If ONLY the correct option 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.

1 A line y = m x + 1 intersects the circle (x–3)2 + (y+2)2 = 25 at the points P and Q. If the midpoint of the line

segment PQ has x–coordinate 
3

5
  then which one of the following options is correct ?

,d js[kk  y = m x + 1 o`Rr  (x–3)2 + (y+2)2 = 25 dks fcUnqvksa P vkSj Q ij izfrPNsn djrh gS vxj js[kk[k.M (line

segment) PQ ds e/; fcUnq dk x–funZ'kkad (coordinate) 
3

5
  gS rc fuEufyf[kr esa ls dkSu lk ,d fodYi lgh gSA

Question ID-337911147

(1) 6  m < 8 (2) 4  m < 6 (3) 2  m < 4 (4) –3  m < –1

Ans. 3

2 The area of the region      {(x,y): xy  8,1 y x2} is

{ks=k        {(x,y): xy  8,1 y x2} dk {ks=kQy gS Question ID-337911148

(1) 16 log
e
 2 – 6 (2) e

14
8log 2

3
 (3) e

14
16 log 2

3
 (4) e

7
8log 2

3


Ans. 3

3 Let 

4 2

2 4

sin 1 sin
M

1 cos cos

    
  

   
 =  I +M –1

where  and  are real numbers and I is the 2×2 identity matrix. If
* is the minimum of the set { } and * is the minimum of the set { }

then the value of 

ekuk fd 
4 2

2 4

sin 1 sin
M

1 cos cos

    
  

   
 =  I +M –1

tgkW  vkSj okLrfod la[;k,W gS vkSj I ,d 2×2 rRled vkO;wg gS] ;fn

leqPp; { } dk fuEure * gS vkSj  leqPp; { }dk fuEure * gSA

rks dk eku gS Question ID-337911146
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(1)  
31

16
 (2) 

29

16
 (3) 

37

16
 (4) 

17

16


Ans. 2

4 Let S be the set of all complex numbers z satisfying |z–2 + i |  5 if the complex number z
0
 is such that 

0

1

z 1

is the maximum of the set 
1

: z S
z 1

  
 

  
 then the principal argument of 

0 0

0 0

4 z z

z z 2i

 

   is

ekuk fd S mu lHkh lfEeJ la[;kvksa z dk lewPp; gS tks |z–2 + i |  5  dks larq"V djrh gSA ;fn ,d lfEeJ la[;k  z
0
 ,slh

gS ftlls 
0

1

z 1  leqPp;  
1

: z S
z 1

  
 

  
 dk mPPre gS] rc 

0 0

0 0

4 z z

z z 2i

 

   dk eq[; dks.kkad gS

Question ID-337911145

(1) 
4


(2) 

2


 (3) 

2


(4) 

3

4



Ans. 2

SECTION-2 (Maximum Marks : 32)

This section contains Eight (08) questions.

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four

option(s) is (are) correct option(s).

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

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, both of

which are correct options.

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.

1 In a non right angled triangle PQR let p,q,r denote the length of the sides opposite to the angles at P,Q,R

respectively. The median from R meets the side PQ at S, the perpendicular from P meets the side QR at E, and

RS and PE intersect at O, If  p = 3 ,q = 1 and the radius of the circumcircle of the PQR equals 1, then which

of the following options is/are  correct
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,d ledks.kh; f=kHkqt PQR  ds fy, ekuk  fd p,q,r Øe'k% dks.k P,Q,R ds lkeus okyh Hkqtkvksa dh yEckbZ;kW n'kk Zrh gSA R

ls [khpha x;h ekf/;dk Hkqtk PQ ls S  ij feyrh gS P ls [khpk x;k vfHkyEc Hk qtk QR ls E ij feyrk gS rFkk RS vkSj PE ,d

nqljs dks O ij dkVrh gS ;fn  p = 3 ,q = 1 vkSj PQR ds ifjo`Rr dh f=kT;k 1 gS rc fuEu esa ls dkSulk(ls) fodYi lgh

gS(gSa) Question ID = 337911152

(1) Length of OE = 
1

6
/ OE dh yEckbZ = 

1

6

(2) Length of RS = 
7

2
 / RS dh yEckbZ = 

7

2

(3) Radius of incircle of  PQR =  3
2 3

2
 /PQR ds varo`rZ  dh f=kT;k =  3

2 3
2



(4) Area of SOE = 
3

12
/ SOE dk {ks=kQy = 

3

12

Ans. 1,2,3

2 Define  the collections {E
1,
E

2
E

3
.......} of ellipses and {R

1,
R

2
R

3
.......} of rectangles as follows

E
1
 = 

2 2x y
1

9 4
  ;

R
1 
: rectangles of largest area, with sides parallel to the axes, inscribed in E

1

E
n 
: ellipse 

2 2

2 2

n n

x y
1

a b
   of largest area inscribed in R

n-1
, n > 1;

R
n
 : rectangle of largest area, with sides parallel to the axes, inscribed in E

n
, n > 1

Then which of the following options is/are correct Question ID-337911153

(1) The distance of a focus from the centre in E
9
 is 

5

32

(2) The length of latus rectum of E
9
 is 

1

6

(3) The eccentricities of E
18

 and E
19

 are not equal

(4)   
N

n
n 1

area of R 24


  for each positive integer N

nh?kZo`Rkk s (ellipses) {E
1,

E
2
E

3
.......} vkSj vk;rksa (rectangles) {R

1,
R

2
R

3
.......}ds laxzgks dks fuEu izdkj ls ifjHkkf"kr djsa

E
1
 = 

2 2x y
1

9 4
  ;

R
1 
: vf/kdre {ks=k (largest area) dk vk;r ftldh Hkqtk,a v{kksa (axes) ds lekUrj gS vkSj tks E

1 
eas varfLFkZr (inscribed) gS

E
n 
: vf/kdre {ks=k okyk nh?kZo`r

2 2

2 2

n n

x y
1

a b
   tks R

n-1
, n>1 eas varfLFkZr gS

R
n
 : vf/kdre {ks=k dk vk;r ftldh Hkqtk,a v{kksa  ds lekUrj gS vkSj tks E

n
, n > 1 esa varfLFkZr gSA

rc fuEUk esa ls dkSulk (ls) fodYi lgha gS (gaS)
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(1) E
9 

 esa dsaUnz ls ,d ukfHk (focus)  dh nwjh  
5

32
 gSA

(2) E
9
 ds ukfHkyEc (latus rectum) dh yEckbZ 

1

6
 gSA

(3) E
18

 vkSj E
19

 dh mRdsaUnzrk;sa (eccentricities) leku ugha gSA

(4) izR; sd iw.kkkZad  N ds fy,   
N

n
n 1

R 24


      gSA

Ans. 2,4

3 Let L
1
 and L

2
 denote the lines  ˆ ˆ ˆ ˆr i i 2 j 2k      


 ,  ˆ ˆ ˆr 2i j 2k ,    


 respectively. If L
3
 is

line which is perepndiclar to both L
1
 and L

2
 and cuts both of them then which of the following options

describe (s) L
3

ekuk fd L
1
 vkSj L

2
 Øe'k% fuEu js[kk,a gS  ˆ ˆ ˆ ˆr i i 2 j 2k      


  vkSj  ˆ ˆ ˆr 2i j 2k ,    


 ;fn

L
3
 ,d js[kk g S tks L

1
 vkSj L

2
 nksuksa ds yEcor~ gS vkSj nksuksa dks dkVrh gS] rc fuEufyf[kr fodYiksa esa ls dkSu lk (ls )L

3 
dks

fu:fir djrk (djrsa) gS (gS) \ Question ID : 337911156

(1)    1 ˆ ˆ ˆ ˆ ˆr 2i k t 2i 2 j k , t
3

     




(2)     2 ˆ ˆ ˆ ˆ ˆ ˆr 2i j 2k t 2i 2j k ,t
9

      




(3)    2 ˆ ˆ ˆ ˆ ˆ ˆr 4i j k t 2i 2j k ,t
9

      




(4)  ˆ ˆ ˆr t 2i 2 j k , t   




Ans. 1,2,3

4 Let  and  be the roots of x2 – x –1 = 0 with  > .For all positive integers n, define

n n

na
  


  

, n b

and b

n
  = a

n– 1
 + a

n+1
,
 
n Then which of the following options is/are correct

ekuk fd  x2 – x –1 = 0  ds ewy   vkSj gSa tgk gSA lHkh /kukRed iw.kkZdksa n ds fy, fuEu dks ifjHkkf"kr fd;k x;k gSA

n n

na
  


  

, n   b

and b

n
  = a

n– 1
 + a

n+1
,
 
n

rc fuEu es ls dkSUk lk (ls ) fodYi lgh gS Question ID-337911149

(1) b
n
 = n + n  for all n1/izR; sd n1 ds fy,  b

n
 = n + n

(2) a
1
 + a

2
 +a

3
 + ........+ a

n
 = a

n+2
 –1 for all n1/ izR; sd n1 ds fy,   a

1
 + a

2
 +a

3
 + ........+ a

n
 = a

n+2
 –1

(3) 
n
n

n 1

a 10

10 89







(4) 
n
n

n 1

b 8

10 89







Ans. 1,2,3
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5 There are three bags B
1
, B

2
 and B

3
.The bag B

1
 contains 5red and 5 green balls , B

2
 contains 3red and 5 green

balls and B
3 
contains 5 red and 3 green balls.Bags  B

1
, B

2
 and B

3
 have probabilities 

3 3 4
, and

10 10 10
 respectively

of being chosen. A bag is selected at random and a ball is chosen at random from the bag. Then which of the

following options is/are correct Question ID-337911151

(1) Probability that the selected bag is B
3
 and the chosen ball is green equals 

3

10

(2) Probability that the selected bag is B
3
 given that the chosen ball is green equals 

5

13

(3) Probability that the chosen ball is green given that the selected bag is B
3
 equals

3

8

(4) Probability  that the chosen ball is green equals 
39

80

rhu FkSys  B
1
, B

2
 vkSj B

3 
gSA B

1
 FkSys esa 5 yky vkSj 5 gjh xsans gS B

2
 eas 3 yky vkSj 5 gjh xsansa gS vkSj  B

3
 esa 5 yky vkSj 3 gjh

xasns gS FkSysa B
1
, B

2
 rFkk B

3
  ds pqus tkus dh izkf;drk;s Øe'k% 

3 3 4
, and

10 10 10
 gSA ,d FkSyk ;kfnzONd fy;k tkrk gS vkSj ,d

xsan ml FkSys esa ls ;kfnzPN;k pquh tkrh gS rc fuEu esa ls dkSUk lk (ls) fodYi lgh gS

(1) pqus gq, FkSys ds  B
3
 gksus ds lkFk lkFk xsan ds gjs gk sus dh izkf;drk 

3

10
 gSA

(2) pqus gq, FkSys ds B
3 

gksus dh izkf;drk 
5

13
 gS tc ;g Kkr gS fd pquh x;h xasn gjh gSA

(3) pquhx;h xasn  ds gjs gksus dh izkf;drk 3/8 gS] tc Kkr gS fd pquk gqvk FkSyk B
3
  gSA

(4) pquh x;h xasn ds gjs gksus dh izkf;drk 
39

80
 gSA

Ans. 3,4

6 Let f: R R be given by

f(x) = 

   

5 4 3 2

2

3 2

e

x 5x 10x 10x 3x 1, x 0;

x x 1, 0 x 1;

2 8
x 4x 7x , 1 x 3;

3 3

10
x 2 log x 2 x , x 3

3

      


   

     



    


Then which of the following options is/are correct Question ID-337911154

(1)  f is increasing on (–)

(2)  f  ' has a local maximum at x = 1

(3)  f  ' is NOT differentiable at x = 1

(4) f is onto
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ekuk fd f: R R  fuEu izdkj ls fn;k gSA

f(x) = 

   

5 4 3 2

2

3 2

e

x 5x 10x 10x 3x 1, x 0;

x x 1, 0 x 1;

2 8
x 4x 7x , 1 x 3;

3 3
10

x 2 log x 2 x , x 3
3

      


   

     



    


rc fuEu esa ls dkSu lk (ls) fodYi lgh gSA

(1)  f varjky (–) esa o/kZeku gSA

(2)  f '  dk ,d LFkkuh; mPpre x = 1 ij gSA

(3)  x = 1 ij f ' vodyuh; ugha gSA

(4)  f  ' vkPNknd gSA

Ans. 2,3,4

7 Let denote a curve y = y (x)  which is in the first quadrant and let the point (1,0) on it.Let the tangent to  at

a point P intersect the y-axis at Y
p
. If PY

P
 has length 1 for each point P on , then which of the following options

is/are correct

ekuk fd ,d oØ y = y (x) gS tks izFke prqFkkZa'k esa gS vkSj ekuk fd fcaUnq (1,0) ml ij fLFkr gSA ekuk fd dsa fcUnq P ij

f[kpha x;h Li'kZ js[kk y-v{k dks Y
p

  ij izfrPNsn djrh gSA ;fn ds izR;sd fcUnq P ds fy,  PY
P 

dh yEckbZ 1 gSA rc fuEu esa

ls dkSu lk (ls) dFku lgh gS Question ID-337911155

(1) xy' +  21 x 0  (2) y = –log
e 

2
21 1 x

1 x
x

  
  

 
 

(3) y = log
e 

2
21 1 x

1 x
x

  
  

 
 

(4) xy' – 21 x 0 

Ans. 1,3

8 Let

ekuk fd

M = 

0 1 a

1 2 3

3 b 1

 
 
 
  

 amd adj M = 

1 1 1

8 6 2

5 3 1

  
  
   

Where a and b are real numbers, which of the following options is/are correct

tgkW  a vkSj b  okLrfod la[;k,W gSA fuEu esa ls dkSu lk (ls) fodYi lgh gS (gS) Question ID-337911150

(1) (adj M)–1 + adj M–1 = –M

(2) If M  

1

2

3

   
       
      

 then –;fn M  

1

2

3

   
       
      

 rc –
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(3)  a +  b = 3

(4) det(adjM2) = 81

Ans. 1,2,3

SECTION-3 : (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.

1 Let the point B be the reflection of the point A(2, 3) with respect to the line 8x – 6y – 23 = 0. Let 
A
 and 

B

be circles of radii 2 and 1 with centres A and B respectively. Let T be a common tangent to the circles 
A
 and


B
 such that both the circles are on the same side of T. If C is the point of intersection of T and the line passing

through A and B, then the length of the line segment AC is…..

ekuk fd fcUnq B js[kk 8x – 6y – 23 = 0 ds lkis{k fcUnq  A(2,3) dk izfrfcEc (reflection) gS ekuk fd 
A
 rFkk 

B
 Øe'k%

f=kT;k,aW 2 vkSj 1 okys o`Rr gSA ftudsa dsUnz Øe'k% A vkSj B gS ekuk fd o`rksa 
A
 vkSj  

B
 dh ,d ,slh mHk;fu"B Li'kZ

(common tangent) js[kk T  gS nksuks o`Rr ftlds ,d gh rjQ gSA ;fn C fcUnqvksa  A vkSj  B ls tkus okyh js[kk T dk izfrPNsn

fcanq gS rc js[kk[k.M (line segment)  AC dh yEckbZ gSA Question ID-337911160

Ans. 10

2 Let  1 be a cube root of unity. Then the minimum of the set {|+ b+c2|2 : a,b,c distinct no-zero integers}

equals

ekuk fd  ,dd dk ,d ?kuewy gSA rc leqPp; {|+ b+c2|2 : a,b,c fHkUu  v'kwU; iw.kk Zad gSA}

dk fuEure cjkcj ____ Question ID-337911157

Ans. 3

3 Let AP (a;d) denote the set of all the terms of an infinite arithmeitc progression with first term a and common

difference d > 0. If AP(1;3) AP (2;5)AP (3;7) = AP(a;d) then a + d equals

ekuk fd AP (a;d),d vuar lekUrj Js.k ds inksa dk lewPp; gS ftldk izFke in a rFkk lkoZUrj d > 0 gSA

;fn  AP(1;3) AP (2;5)AP (3;7) = AP(a;d) gS rc a + d cjkcj Question ID-337911158

Ans. 157
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4 Let S be the sample space of all 3 × 3 matrices with entries from the set {0, 1}. Let the events E
1
 and E

2
 be

given by

E
1 
= {A  S : det A = 0} and

E
2
 = {A  S : Sum of entries of A is 7}

If a matrix is chosen at random from S, then the conditional probability  P(E
1
|E

2
) equals _____

ekuk fd S ,sls 3 × 3 vkO;wgksa dk izfrn'kZ lfEk"V gS ftudh izfof"V;kW lewPp; {0, 1} ls gS ekuk fd ?kVuk,a E
1
 ,oa E

2
 fuEu

gSA

E
1 
= {A  S : det A = 0} vkSj

E
2
 = {A  S : A dh izfof"V;ksa dk dqy ;ksx 7 gSA}

;fn ,d vkO;wg S ls ;kn`fPNd pquk tkrk gS rc lizfrca/k izkf;drk P(E
1
|E

2
) cjkcj _____

Question ID-337911159

Ans. 0.5

5 If   sin x

2 dx
I

1 e 2 cos 2x

 

 


  
  then 27I2 equals

;fn    sin x

2 dx
I

1 e 2 cos 2x

 

 


    rc 27I2 cjkcj Question ID-337911161

Ans. 4

6. Three lines are given by

ˆr i, R   
 ,  ˆ ˆr i j , R   


 and  ˆ ˆ ˆr i j k , R    



Let the lines cut the plane x + y + z = 1 at the points A,B and C respectively. If the area of the triagle ABC is

 then the value of (6)2equas

rhu js[kk,a Øe'k%

ˆr i, R   
 ,  ˆ ˆr i j , R   


 rFkk  ˆ ˆ ˆr i j k , R    



}kjk nh x;h gSA ekuk fd js[kk, lery  x + y  + z = 1 dks Øe'k% fcUnqvksa A,B rFkk C ok dkVrh gSA ;fn f=kHk qt ABC dk

{ks=kQy gS rc (6)2 dk eku cjkcj____ Question ID-337911162

Ans. 0.75


