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PAPER – 1     SUBJECT:MATHEMATICS 

 
MAX. MARKS: 186        TIME: 3 HRS. 

PAPER-1  : INSTRUCTIONS TO CANDIDATES 

 Question Paper-1 has three (03) parts: Physics, Chemistry and Mathematics. 

 Each part has a total eighteen (18) questions divided into three (03) sections  (Section-1, Section-2 and Section-3) 

 Total number of questions in Question Paper-1 are Fifty Four (54) and Maximum Marks are One Hundred Eighty Six (186) 

Type of Questions and Marking Schemes 

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. 

 

SECTION-2 (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. 
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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 placed.  

  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. 

Answering Questions : 

 To select the option(s), use the mouse to click on the corresponding button(s) of the option(s). 

 To deselect the chosen option for the questions of SECTION-1, click on the button of the chosen option again or click on the Clear 

Response button to clear the chosen option. 

 To deselect the chosen option(s) for the questions of SECTION-2, click on the button(s) of the chosen option(s) again or click on the 

Clear Response button to clear all the chosen options. 

 To change the option(s) of a previously answered question of SECTION-1 and SECTION-2 first deselect as given above and then 

select the new option(s). 

 To answer questions of SECTION-3, use the mouse to click on numbers (and/or symbols) on the on–screen virtual numeric keypad 

to enter the numerical value in the space provided for answer.  

 To change the answer of a question of SECTION-3, first click on the Clear Response button to clear the entered answer and then 

enter the new numerical value. 

 To mark a question ONLY for review (i.e. without answering it), click on the Mark for Review & Next button. 

 To mark a question for review (after answering it), click on Mark for Review & Next button – the answered question which is also 

marked for review will be evaluated. 

 To save the answer, click on the Save & Next button – the answered question will be evaluated. 
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PART-III : MATHEMATICS 
 

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. 
 

[kaM 1 ¼vf/kdre vad% 12½ 

 bl [kaM esa pkj (04) iz'u gSA

 izR;sd iz'u ds fy, lgh pkj fodYi fn, x, gSaA bu pkj fodYiksa esa ls dsoy ,d gh fodYi lgh mÙkj gSA

 izR;sd iz'u ds fy, fn, gq, fodYiksa esa ls lgh mÙkj ls lacf/kr fodYi dks pqfu,A

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;kstuk ds vuqlkj gksxk % 

  iw.kZ vad  % +3 ;fn flQZ lgh fodYi gh pquk x;k gSA 

    'kwU; vad %  0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½A 

    _.k vad % –1 vU; lHkh ifjfLFkfr;ksa esaA

 

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

segment PQ has x-coordinate –
5

3
, then which one of the following options is correct 

,d js[kk y = mx + 1 o`Ùk (x – 3)2 + (y + 2)2 = 25 dks fcUnqvksa P vk:Sj Q ij izfrPNsn djrh gSA vxj js[kk[k.M 

(line segment) PQ ds e/;fcUnq dk x-funsZ'kkad (x-corrdinate) –
5

3
gS, rc fuEufyf[kr esa ls dkSulk ,d fodYi 

lgh gS ? 

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

Ans. (2) 

Sol. 

 

R 

Q 

y=mx+1 

C(3,–2) 

P 

 

For point R, x = 
5

3
   y = 1 – 

5

m3
 







 
5

m3
1,

5

3
R  
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 slope of CR = 
m

1

3
5

3

2
5

m3
1





  

m

1

153

m315





  

 15m – 3m2 = 18 

 m2 – 5m + 6 = 0 

 m = 2, 3 

 2 m 4  

 

2. Let M = 1

42

24

M
coscos1

sin1sin 















I    

 Where  () and  () are real numbers and  is the 2 × 2 identity matrix.  

 If * = is the minimum of the set  {a () :   [0, 2]} and  

 * = is the minimum of the set {() :   [0, 2)}  

 Then the value of * + * is 

 ekuk fd  M = 1

42

24

M
coscos1

sin1sin 















I    

 tgk¡  () vkSj  () okLrfod (real) la[;k,¡ gS] vkSj  ,d 2 × 2 rRled-vkO;wg (2 × 2 identity 

matrix) gSA ;fn  

 leqPp; {a () :   [0, 2]} dk fuEure (minimum) * gS vkSj  

 leqPp; {() :   [0, 2)} dk fuEure (minimum) * gS]  

rks  * + * dk eku gS - 

 (1) 
16

37
  (2) 

16

29
  (3) 

16

31
  (4) 

16

17
  

Ans.  (2) 

Sol. m = sin4 . cos4 + (1 + sin2)(1 + cos2) 

 2 + sin4cos4 + sin2cos2 

 















42

24

coscos1

)sin1(sin
 = 











0

0
 +  = 

|m|

1
 
















42

24

sincos1

sin1cos
 

 sin4 = 
 4cos
|m|

, –1 –sin2 = 
|m|


(1 + sin2) 

  = –|m| 

  = – [sin4cos4 + sin2cos2 + 2] = –[t2 + t + 2]  min = – 
16

37
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  = sin4cos4 = 1 – 2sin2cos2 = 1 – 
2

1
 (sin22)  min = 

2

1
 

  +  = – 
16

37
 + 

2

1
 = –

16

37
+ 

16

8
 = – 

16

29
 

 

3. Let S be the set of all complex numbers z satisfying |z – 2 + i|  5 . If the complex number z0  is such 

that 
|1–z|

1

0

 is the maximum of the set 








sz:
|1–z|

1
, then the principal argument of 

i2z–z

z–z–4

00

00


is  

 ekuk fd S mu lHkh lfEeJ la[;kvksa (complex numbers) z dk leqPp; (set) gS tks |z – 2 + i|  5  dks larq"V 

djrh gSA ;fn ,d lfEEJ la[;k z0 ,slh gS ftlls 
|1–z|

1

0

 leqPp; 








sz:
|1–z|

1
 dk mPPkre (maximum) 

gS] rc 
i2z–z

z–z–4

00

00


 dk eq[; dks.kkad (principal argument) gS  

 (1) 
4


   (2) 

4

3
   (3)  –

2


   (4) 

2


  

Ans. (3) 

Sol. 

 

C

P(z0) 

2–i  

|z – (2 – i)|  5  

 For |z0 – 1| to be minimum, z0 = x0 + iy0 is at point P as shown in figure   

 arg 










i2zz

)zz(4

00

00  = arg 










i2iy2

x24
 = arg 











2y

)x–2i(
 = arg(–i) = 

2


  (   > 0) 

 

4. 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 (area) gS - 

 (1) 16 loge 2 – 6  (2) 8 loge 2 – 
3

7
  (3) 16 loge  2 – 

3

14
 (4) 8 loge 2 –

3

14

 

Ans. (3) 

Sol. xy  8 

 1  y  x2 

 x2 . x = 8 

 x = 2 
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4 

0 1 2 8 

 

 Required Area =  









4

1

dyy
y

8
 = 

4

1

2/3

2/3

y
yn8












  = 8 n4 – 

3

2
 . 8 – 0 + 

3

2
 = 16n2 – 

3

14
 

SECTION-2 (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. 
 

 

 

 

 

[kaM 2 ¼vf/kdre vad% 32½ 

 bl [kaM esa vkB (08) iz'u gSA

 izR;sd iz'u ds fy, pkj fodYi fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd fodYi lgh gS¼gSa½A
 izR;sd iz'u ds fy,] fn, gq, fodYiksa esa ls lgh mÙkj ¼mÙkjksa½ ls lacf/kr fodYi ¼fodYiksa½ dks pqfu,A
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;kstuk ds vuqlkj gksxk % 

  iw.kZ vad   % +4 ;fn dsoy ¼lkjs½ lgh fodYi ¼fodYiksa½ dks pquk x;k gSA 

    vkaf'kd vad % +3 ;fn pkjksa fodYi lgh gSa ijUrq dsoy rhu fodYiksa dks pquk x;k gSA 

    vkaf'kd vad % +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gS ijUrq dsoy nks fodYiksa dks pquk x;k gS vkSj nksauks             

        pqus gq, fodYi lgh fodYi gSaA 

    vkaf'kd vad  % +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijUrq dsoy ,d fodYi dks pquk x;k gS vkSj pquk  

              gqvk fodYi lgh fodYi gSA 

 'kwU; vad  %  0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½A 

  _.k vad % –1 vU; lHkh ifjfLFkfr;ksa esaA 

 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


  | JEE (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-1 | MATHEMATICS 

Resonance Eduventures Limited 
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | TToo  KKnnooww  mmoorree  ::    ssmmss  RREESSOO  aatt  5566667777  

Website : www.resonance.ac.in | E-mail : ccoonnttaacctt@@rreessoonnaannccee..aacc..iinn | CCIINN  ::  UU8800330022RRJJ22000077PPLLCC002244002299 

 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  ((AADDVVAANNCCEEDD))  22001199  SSoolluuttiioonn  ppoorrttaall 
 

 

PAGE # 5 

1. Define the collectionss {E1, E2, E3, ..........} of ellipses and {R1, R2, R3, ........} of rectangles of follows : 

 E1 : 
4

y

9

x 22

  = 1; 

R1 : rectangle of largest area with sides parallel to the axes, inscribed in E1: 

En : ellipse 
2
n

2

a

x
 + 

2
n

2

b

y
 = 1 of largest area inscribed in Rn–1, n > 1  

Rn : rectangle of largest area, with sides parallel to the axes, inscribed in En, n >1  

Then which of the following options is/are correct ? 

 (1)  The eccentricities of E18 and E19 are NOT equal     

(2) The length of latus rectum of E9 is 
6

1
    

(3) 


N

1n

n)Rofarea(  < 24, for each positive integer N    

(4) The distance of a focus from the centre in E9 is 
32

5
    

nh?kZo`Ùkksa (Ellipses) {E1, E2, E3, ..........} vkSj vk;rksa (rectangles) {R1, R2, R3, ........} ds laxzgksa dks fuEu izdkj ls 

ifjHkkf"kr djsa : 

 E1 : 
4

y

9

x 22

  = 1; 

R1 : vf/kdre {ks=k (largest area) dk vk;r] ftldh Hkqtk,a v{kksa (axes) ds lekUrj gS] vkSj tks E1 esa varfLFkZr 

(inscribed) gS 

En : vf/kdre {ks=k okyk nh?kZo`Ùk 
2
n

2

a

x
+ 

2
n

2

b

y
 = 1 tks Rn–1, n > 1 esa varfjLFkZr gS  

Rn : vf/kdre {ks=k dk vk;r] ftldh Hkqtk,a v{kksa ds lekUrj gS] vkSj tks En, n >1 esa varfLFkZr gSA   

rc fuEu esa ls dkSulk (ls) fodYi lgh gS (gS) ? 

 (1)  E18 vkSj E19 dh mRdsUnzrk;sa (eccentricities) leku ugha gS  

(2) E9 ds ukfHkyEc (latus rectum) dh yEckbZ 
6

1
 gS    

(3) izR;sd iw.kkZad N ds fy, 


N

1n

( Rn dk {ks=kQy) < 24 gS   

(4) E9 esa dsUnz ls ,d ukfHk (focus) dh nwjh
32

5
 gS 

Ans. (2,3) 
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Sol. 
 (acos,bsin 

 

 Area Max when  = 45° 

 

889

223

2

1

)2(

2

)2(

3
E

)2(

2

)2(

3
E

2

2

2

3
E

23E

ba



 

 (A) E1 + E2 + ….. + Em  

when m  

2

1

2

1
1

ab2


 = 4ab = 4.3.2 = 24 

 (B) Length of LR is ellipse = 
6

1

3.2

2.4
.2

a

b2
8

42

   

 (C) distance between focus and center of ellipse = a9 e9  = 
16

5

3

5
.

2

3
4

  

 

2. In a non-right-angled triangle PQR, Let p, q, r denote the lengths of the sies opposite to the angles at 

P, Q, R respectively. The median form R meets the side PQ at S, the perpendicualr4 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 ? 

 (1) Length of RS = 
2

7
     (2) Area of SOE = 

12

3
      

(3) Radius of incircle of PQR = 
2

3
(2 – 3 ) (4) Length of OE = 

6

1
    

,d vledks.kh; f=kHkqt (non-right-angled) PQR ds fy,] ekuk fd p, q, r Øe'k% dks.k P, Q, R ds lkeus okyh 

Hkqtkvksa dh yEckb;k¡ n'kkZ;h gSA R ls [khaph x;h ekf/;dk (median) Hkqtk PQ ls S ij feyrh gS] P ls [khapk x;k 

vfHkyEc (perpendicular) Hkqtk QR ls E ij feyrk gS rFkk RS vkSj PE ,d nwljs dks O ij dkVrh gSA ;fn p = 

3 , q = 1 vkSj PQR ds ifjo`Ùk (circumcircle) dh f=kT;k (radius) 1 gS] rc fuEu esa ls dkSu lk (ls) fodYi lgh 

gS (gSa) ? 

 (1) RS dh yEckbZ = 
2

7
      (2) SOE dk {ks=kQy (area) = 

12

3
   

   

(3) PQR ds varo`Zr (incircle) dh f=kT;k =
2

3
(2– 3 ) (4) OE dh yEckbZ = 

6

1
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Ans. (1,3,4) 

Sol. 

 

Q E R 

q=1 

S O 

P 

 

p= 3  

2

r

 

2

r

 

)1(2
Qsin

q

Psin

p
   sinP = 

2

3
, sinQ = 

2

1
 

  P = 60° or 120° and Q = 30° or 150° 

 because P + Q must be less than 180° but not equal to 90° 

 P = 120° and Q = 30° and R = 30°  
Rsin

r
 = 2 r = 1 

 Now length of median  RS = 222 rq2p2
2

1
  = 

2

7
126

2

1
  option (A) is correct 

 Inradius = 





















311

311

2

1

rqp

)1(4

pqr2

rqp

2
 = 









 
1

32

2

3
  option (C) is correct 

  
)1(4

pqr
PE3

2

1
  (equal area of )  PE = 

2

1

3

2

4

311



  

 OE = 
QR

)OQRofArea(2 
= 

3

30sin3.1.
2

1

3

1
2 






 

=
6

1
  

 

3. Let f : R  R be given by  

 f(x) =  























3x

3x1

1x0

0x

)3/10(x–)2–x(n)2–x(

)3/8(–x7x4–x)3/2(

1x–x

,1x3x10x10x5x

23

2

2345



 

 Then which of the following options is/are Correct ? 

 (1) f  is NOT differentiable at x = 1 

 (2) f is increasing on (–,0) 

 (3) f is onto 

 (4) f has a local maximum at x = 1 
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ekuk fd f : R  R fuEu izdkj ls fn;k gS  

 f(x) =  























3x

3x1

1x0

0x

)3/10(x–)2–x(n)2–x(

)3/8(–x7x4–x)3/2(

1x–x

,1x3x10x10x5x

23

2

2345



 

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

 (1) x = 1  ij f  vodyuh; ugha (NOT differentiable) gSA  

 (2) f varjky (–,0) esa o/kZeku (increasing) gS 

 (3) f vkPNknd (onto) gSA 

 (4) f dk ,d LFkkuh; mPPkre (local maximum) x = 1 ij gS 

Ans. (1,3,4 ) 

Sol. f(x) = 























3x
3

10
x)2xln()2x(

3x1
3

8
x7x4x

3

2

1x01xx

0x1x3x10x10x5x

23

2

2345

 

 f'(x) =



















3x)2xln(

3x17x8x2

1x01x2

0x2)1x(5

2

4

 

 x5 + 5x4 + 10x3 + 10x2 + 3x + 1 takes value between – to 1  

 Also (x – 2) ln(x – 2) – x + 
3

10
 takes value between 

3

1
 to   

 So, range of f(x)  is R. So option (A) is correct 

 f"(1–) = 2 and f"(1+) = – 4 

 so f'(x) is non-diff at x = 1 so option (B) is correct 

 f'(x) has local maxima at x = 1 so option (C) is correct 

 

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

an = 



–

– nn

, n  1 

b1 = 1 and bn = an = an–1 + an + 1, n  2 
the which of the follwing options is/are correct ? 

(1) 





1n

n

n

89

  10 

10

a
    (2) bn = n + n for all n  1  

(3) a1 + a2 +....an = an +2 –1 for all n  1   (4) 
89

8

10

b

1n
n

n 
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ekuk fd x2 – x – 1 = 0 ds ewy (roots)  vkSjgSa] tgk¡  > gSA lHkh /kukRed iw.kkZadksa n ds fy, fuEu dks 

ifjHkkf"kr fd;k x;k gS  

an = 



–

– nn

, n  1 

b1 = 1 vkSj bn = an = an–1 + an + 1, n  2 

rc fuEu esa ls dkSulk (ls) fodYi lgh gS (gSa)- 

 (1) 





1n

n

n

89

  10 

10

a
    (2) izR;sd n  1 ds fy,] bn = n + n  

(3) izR;sd n  1 ds fy,] a1 + a2 +....an = an +2 –1  (4) 
89

8

10

b

1n
n

n 




   

Ans. (1,2,3) 

Sol. (1) bn = an+1 + an–1 = 





  1n1n1n1n

 = 


  )1()1( 21n21n

 

  = 


  )2()2( 1n1n

 = 











 










 
 

2

55

2

55 1n1n

 

  = 











 










 
 

2

15
5

2

15
5 1n1n

 = 

 )(5 nn

 = n + n      –  5  

 (2)  






 






 




nn

1n
n

n

101010

b
 = 

10
1

10

10
1

10













 = 








1010
  

= 



)(10100

2)(10
 = 

89

12

89

210



 

 (3)  







n

nn

1n
n

n

10)(10

a
 =  = 
































10

1

10

10
1

101
















 1010

1
 

  = 



 )(10100

))(10(
.

1
 = 

89

10
 Option (C) is correct. 

 (4) a1 + a2 + …..an = ai = 

 ii

 = 









)1(

)1(

)1(

)1( nn

 

  = 
))(1)(1(

)1)(1()1)(1( nn




 = 
))(1)(1(

2n22n2


 

 = 


  2n2n5
 = –1 + an+2   
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5. Let L1 and L2 denote the lines 

r  = î  + (– î  + 2 ĵ  + 2 k̂ ),  R and 


r  = (2 î  – ĵ  + 2 k̂ ),  R 

respectively. If L3 is a line which is perpendicular to both L1 and L2 and cuts both of them, then which of 

the following options describe(s) L3 ?   

 ekuk fd L1 vkSj L2 Øe'k% fuEu js[kk,a gS : 

r  = î  + (– î  + 2 ĵ  + 2 k̂ ),  R vkSj 


r  = (2 î  – ĵ  + 2 k̂ ),  R 

;fn L3 ,d js[kk gS tks L1 vkSj L2 nksuksa ds yEcor gS vkSj nksuksa dks dkVrh gS] rc fuEufyf[kr fodyiksa esa ls dkSu 

lk (ls) L3 dks fu:fir djrk (djrs) gS (gSa) ?   

(1) 

r  = 

3

1
 (2 î  + k̂ ) + t(2 î  + 2 ĵ  – k̂ ), t  R  

(2) 

r  = 

9

2
(4 î  + ĵ  + k̂ ) + t(2 î  + 2 ĵ  – k̂ ), t  R  

 (3) 

r  = 

9

2
(2 î  – ĵ  + 2 k̂ ) + t(2 î  + 2 ĵ  – k̂ ), t  R  

(4) 

r  = t(2 î  + 2 ĵ  – k̂ ), t  R 

Ans. (1,2,3) 

Sol. Both given lines are skew lines. 

So direction ratios of any line perpendicular to these lines are  k̂3ĵ6î6   

<2, 2, –1> 

Points at shortest distance between given lines are 

 

 A (1–, 2,2) 

B (2, –, 2) 

L1 

L2 

 

AB line L1 

AB line L2 

So A 







9

2
,

9

2
,

9

8
 

Now equation of required line  k̂ĵ2î2k̂
9

2
ĵ

9

2
î

9

8
r 







 


 

Now by option B, C, D are correct. 
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6. There are three bags B1, B2 and B3. The bag B1 contains 5 red and 5 green balls. B2 contains 3 red and 
5 green balls and B3 contains 5 red and 3 green balls. Bags B1, B2 and B3 have probabilities 3/10, 3/10 
and 4/10 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 ?  

 (1) Probability that the chosen ball is green, given that the selected bag is B3 , equals 
8

3
   

(2) Probability that the selected bag is B3, given that the chosen ball is green, equals  
13

5
  

(3) Probability that the chosen ball is green equals 
80

39
    

(4) Probability that the selected bag is B3, given that the chosen ball is green, equals  
10

3
   

rhu FkSys (bags) B1, B2 vkSj B3 gSA B1 FkSys esa 5 yky (red) vkSj 5 gjh (green) xsans gSa] B2 esa 3 yky vksj 5 gjh xsans 
gS] vkSj B3 esa 5 yky vkSj 3 gjh xsans gSA FkSys B1, B2 vkSj B3 ds pqus tkus dh izkf;drk;sa Øe'k% 3/10, 3/10 vkSj 
4/10 gSaA ,d FkSyk ;kn`fPNd (at random) fy;k tkrk gS vkSj ,d xsan ml FkSys esa ls ;knf̀PN;k pquh tkrh gSA rc 
fuEu esa ls dkSulk (ls) fodyi lgh gS (gS) ?  

(1) pquh x;h xsan ds gjs gksus dh izkf;drk 
8

3
gS] tc ;g Kkr gS fd pquk gqvk FkSyk B3 gS 

(2) pqus gq, FkSys ds B3 gksus dh izkf;drk 
13

5
 gS] tc ;g Kkr gS fd pquh x;h xsan gjh gS    

(3) pquh x;h xsan ds gjs gksus dh izkf;drk 
80

39
 gS   

(4) pqus gq, FkSys ds B3 gksus ds lkFk lkFk xsan ds gjs gksus dh izkf;drk 
10

3
gS 

Ans. (1,3) 

Sol.  

 Bag1 Bag 2 Bag 3 

Red Balls 5 3 5 

Green Balls 5 5 3 

Total 10 8 8 

 

 (1) P(Ball is Green) = )B/G(P)B(P)B/G(P)B(P)B/G(P)B(P 332211   

= 
8

3

10

4

8

5

10

3

10

5

10

3
 = 

80

39
 

 (2) P(Ball chosen is Green/ Ball is from 3rd Bag) = 
8

3
 

 (3,4)  P(Ball is from 3rd Bag / Ball chosen is Green) = 
)B/G(P)B(P)B/G(P)B(P)B/G(P)B(P

)B/G(P)B(P

332211

33


 

P(B1) = 
10

3
  

P(B2) = 
10

3
  

P(B3) = 
10

4
 = 

13

4

8

3

10

4

8

5

10

3

10

5

10

3
8

3

10

4
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7. Let   denote a curve y = f(x) which is in the first quadrant and let the point (1, 0) lie on it. Let the 

tangent to   at a point P intersect the y-axis at YP. If PYp has length 1 for each point P on  . Then 

which of the following options is/are correct?   

 ekuk fd   ,d oØ y = f(x) gS tks izFke prqFkkZ'k (first quadrant) esa gS vksj ekuk fd fcUnq (1, 0) ml ij fLFkr gSA 

ekuk fd   ds fcUnq P ij [khaph x;h Li'kZ js[kk (tangent) y-v{k dks YP. ij izfrPNsn (intersect) djrh gSA ;fn 

ds izR;sd fcUnq P ds fy,  PYp dh yEckbZ 1 gS] rc fuEu esa ls dkSu lk (ls) dFku lgh gS (gS) ?    

(1) y = –n 











 
x

x11 2

+ 2x1       

(2) xy' + 2x1  = 0  

 

 (3) xy' – 2x1  = 0    

 (4) y = n 











 
x

x11 2

– 2x1    

Ans. (2,4) 

Sol.  (a, f(a))  r 

 f'(x) be differentiation of f(x) equation of tangent  

 (y – f(a)) = f'(a)(x – a)  

 put x = 0 

 y – f(a) = –af'(a) 

 y = f(a) – af'(a) 

 yp = (0, f(a) – af'(a))        

 pyp = 1))a('af(a 22   

 a2 + a2 (f'(a))2 = 1  

 (f'(a))2 = 
2

2

a

a1
 

 



2

2

x

x1
))x('f(  

 put tx1 2    

  y = ±  


2

2

t1

dtt
= ± 












t1

t1
n

2

1
t  + c = ± 















2

2

t1

)t1(
n

2

1
t  + c = ± 












 


x

x11
nx1

2
2   + c 

 Put x = 1 and y = 0  c = 0 
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8. Let M = 

















1b3

321

a10

 and adj M = 

















1–35–

26–8

1–11–

  

where a and b are real numbers. Which of the following options is/are correct ? 

 (1) det(adj M2) = 81     (2) a + b = 3 

(3) If  M





















 = 

















3

2

1

, then  –  +  = 3  (4) (adj M)–1 + adj M–1 = – M  

ekuk fd M = 

















1b3

321

a10

 vkSj adj M = 

















1–35–

26–8

1–11–

  

tgk¡ a vkSj b okLrfod la[;k,¡ (real numbers) gSA fuEu esa ls dkSu lk (ls) fodYi lgh gS (gS) ? 

 (1) det(adj M2) = 81     (2) a + b = 3 

(3) ;fn  M





















 = 

















3

2

1

, rc –  +  = 3  (4) (adj M)–1 + adj M–1 = – M  

Ans. (2,3,4) 

Sol. M = 

















1b3

321

a10

 and vkSj adj M = 






















135

268

111

 

 (adjM)11 = 2 – 3b, (adjM)22 = –3a   

2 – 3b = – 1  

b = 1 &  –3a = –6  a = 2  

 |adjM| = –1(6 – 6) – 1(–8 + 10) – 1(24 – 30) = 4 

 det {adj(M2)} = |det(adjM)|2 = 16 

 Now vc 

















113

321

210





















 = 

















3

2

1

 + 2 = 1,  + 2 + 3 = 2, 3 +  + = 3 

 On solving  = 1,  = –1,  = 1 so  –  +  = 3 

 Now (adj M)–1 + (adj M)–1 = 2(adj M)–1 = 
|Madj|

)Madj(adj2
 = 

2

1
|M|3–2M = –M   
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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 placed.  

  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. 

 

[kaM 3 ¼vf/kdre vad% 18½ 

  bl [kaM esa N% (06) iz'u gSA izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSaA 

izR;sd iz'u ds mÙkj ds lgh la[;kRed eku dks ekmt (mouse) vkSj vkWu&LøØhu (on–screen) opZqvy uqesfjd 

dhisM (virtaul numeric keypad) ds ç;ksx ls mÙkj ds fy, fpfUgr LFkku ij ntZ djsaA ;fn la[;kRed eku esa nks ls 

vf/kd n’'keyo LFkku gS ] rks la[;kRed eku dks n'keyo ds nks LFkkuksa rd VªadsV@jkmaM vkWQ (truncate/round-

off) djsaA 

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;kstuk ds vuqlkj gksxk %& 

 iw.kZ vad % +3 ;fn ntZ fd;k x;k la[;kRed eku (Numerical value) gh lgh mÙkj gSA 

 'kwU; vad %  0 vU; lHkh ifjfLFkfr;ksa esaA  

 

1. Three lines are given by 

  R,îr 


 

  )ĵî(r 


, n R and R),k̂ĵî(r 


 

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

ABC is  then the value of (6)2 equals ………. 

 rhu js[kk,a Øe'k% 

  R,îr 


 

  )ĵî(r 


, n R and R),k̂ĵî(r 


 

 }kjk nh x;h gSaA ekuk fd js[kk,a lery (plane) x + y + z = 1 dks Øe'k% fcUnqvksa A, B vkSj C ij dkVrh gSaA ;fn 

f=kHkqt ABC dk {ks=kQy  gS rc (6)2 dk eku cjkcj ………. 

Ans. (0.75) 
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Sol. Put (, 0, 0) in x + y + z = 1  = 1  P(1, 0, 0) 

 Put (, , 0)  2 = 1  Q 







0,

2

1
,

2

1
 

 Put (,,)   = 
3

1
  R 








3

1
,

3

1
,

3

1
  

 Area of triangle PQR = PRPQ
2

1
  = 









 









 
3

k̂ĵî2

2

ĵî

2

1
 = 

12

3
k̂ĵî

12

1
 (6)2 = 0.75 

 

2. Let S be the sample space of all 3 × 3 matrices with entries from the set {0, 1}. Let the events  

E1 = {A  S : det A = 0} and  

E2 = {A  S : Sum of entries of A is 7} 

If a matrix is chosen at random from S, then the conditional probability P(E1|E2) equals _____ 

ekuk fd S ,sls 3 × 3 vkO;wgksa (matrices) dk izfrn'kZ lfe"V (sample space) gS ftudh izfof"V;k¡ (entries) leqPp; 

{0, 1} ls gSA ekuk fd ?kVuk,¡ E1 ,oa E2 fuEu gSa 

E1 = {A  S : det A = 0} vkSj  

E2 = {A  S : A dh izfrf"V;ksa dk dqy ;ksx 7 gS} 

;fn ,d vkO;wg S ls ;kn`fPNd (randomly) pquk tktk gS rc lizfrca/k izkf;drk (conditional probability) 

P(E1|E2) cjkcj _____ 

Ans. (0.50) 

Sol. E2 : Sum of elements of A = 7  These  are 7 ones and 2 zeros 

 Number of such matrices = 9C2 = 36. 

 Out of all such matrices ; E1 will be those when both zeros lie in the same row or in the same colume 

 eg. 

















110

110

111

 

n(E1E2) = 2 × 3C2 × 3C2 = 18 

       

 So n(E1/E2) = 
)E(n

)EE(n

2

21 = 
2

1

36

18
  

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


  | JEE (ADVANCED) 2019 | DATE : 27-05-2019 | PAPER-1 | MATHEMATICS 

Resonance Eduventures Limited 
REGISTERED & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : 0744-2777777, 0744-2777700 | Toll Free : 1800 258 5555 | FAX No. : +91-022-39167222 | TToo  KKnnooww  mmoorree  ::    ssmmss  RREESSOO  aatt  5566667777  

Website : www.resonance.ac.in | E-mail : ccoonnttaacctt@@rreessoonnaannccee..aacc..iinn | CCIINN  ::  UU8800330022RRJJ22000077PPLLCC002244002299 

 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  ((AADDVVAANNCCEEDD))  22001199  SSoolluuttiioonn  ppoorrttaall 
 

 

PAGE # 16 

3. That   1 be a cube root of unity. Then the minimum of the set {|a + b + c2|2; a, b, c are distinct  

non zero integers} equals ______.  

 Ekkuk fd   1 ,dd dk ,d ?kuewy (a cube root of unity) gSA rc leqPp; (set)   

{|a + b + c2|2; a, b, c fHkUu v'kwU; iw.kk±d (distinct non zero integers)} dk fuezre (minimum) cjkcj 

______. 

Ans. (3.00) 

Sol.  |a + b + c2|2 = a2 + b2 + c2 – ab – bc – ca = 
2

1
[(a – b)2 + (b – c)2 + (c – a)2] 

 it will be minimum when a,b,c are consecutive integers  

 so minimum value is 3. 

 

4. 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) gSA ekuk fd 

A vkSj B Øe'k% f=kT;k,a 2 vkSj 1 okys o`Ùk gSa] ftuds dsUnz Øe'k% A vkSj B gSaA ekuk fd o`Ùkksa A vkSj B dh ,d ,slh 

mHk;fu"B Li'kZ (common tangent) js[kk T gSa] nksuks o`Ùk ftlds ,d gh rjQ gSaA ;fn C fcUnqvksa A vkSj B ls tkus 

okyh js[kk vkSj T dk izfrPNsn fcUnq gS] rc js[kk[k.M (line segment) AC dh yEckbZ gS_____ 

Ans. (10.00) 

Sol. 

 

 

5 

B 

8x–6y–23 = 0 

A 
(2,3) C L 

 

 AL = 
10

231816 
 = 

2

5
 

2

1

CA

CB
  

 
2

1

CA

5CA



 

 CA = 10 
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5. Let AP (a, d) denote the set of all the term of an infinite arithmetic 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.kh (infinite arithmetic progression) ds inksa dk leqPp; (set) gS ftldk 

izFke in a rFkk lkoZvUrj (common difference) d > 0 gSA ;fn 

AP(1, 3) AP(2, 5) AP(3, 7) = AP(a, d) 

gS] rc a + d cjkcj………  

Ans. (157.00) 

Sol. First series is {1, 4, 7, 10, 13,……..} 
 Second series is {2, 7, 12, 17, …….} 
 Third series is {3, 10, 17, 24, ………} 
 See the least number in the third series which leaves remainder 1 on dividing by 3 and leaves 

remainder 2 on dividing by 5. 

  52 is the least number of third series which leaves remainder 1 on dividing by 3 and leaves 

remainder 2 on dividing by 5 

 Now, A = 52 

 D is L.C. M. of (3, 5, 7) = 105 

  A + D = 52 + 105 = 157 

 

6. = 

2






4/

4/–
xsin )x2cos–2)(e1(

dx
then find 272  equals ……. 

 ;fn = 

2






4/

4/–
xsin )x2cos–2)(e1(

dx
rc 272  cjkcj gS  

Ans. (4.00) 

Sol. = 







4/

4

xsin )x2cos2)(e1(

dx2
   ….(1) 

 by a + b – x property 

 I = 





 

4/

4

xsin )x2cos2)(e1(

dx2
 = dx

)x2cos2)(e1(

dxe2
4/

4

xsin

xsin








   …..(2) 

 adding (1) and (2) 

 2I = dx
)x2cos2)(e1(

)e1(2
4/

4

xsin

xsin












   dx
)1xcos2(2

11
4/

4

2






 = dx

2xsec3

xsec1
4/

4

2

2








 

 put tanx = t,sec2 xdx = dt 

 =  

1

0

2 1t3

dt2
 = 

1

0

1

3/1

t
tan

3

1

1

3

2



























  =   )0(tan3tan

3

2 11  


 = 
33

2

33

2








 


 

 Now 272 = 27 × 4
27

4
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