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1. The plane passing through the point (4, –1, 2) and parallel to the lines 
x 2 y 2 z 1

3 1 2

  
 


 and

x 2 y 3 z 4

1 2 3

  
   also passes through the point:

fcanq (4, –1, 2) ls gksdj tkus okys lery tks js[kkvksa 
x 2 y 2 z 1

3 1 2

  
 


 rFkk 

x 2 y 3 z 4

1 2 3

  
   ds lekarj gS] fuEu esa ls

ftl fcUnq ls  Hkh gksdj tkrk gS og gSA

(1) (1, 1, – 1) (2) (–1, –1, 1) (3) (–1, –1, –1) (4) (1, 1, 1)

A. 4

Sol. Eqaution of plane 

x 4 y 1 z 2

3 1 2 0

1 2 3

  

 

x + y – z – 1 = 0 Check Option

(1, 1, 1)

Question ID : 4165299408

Option 1 ID : 41652937091 Option 2 ID : 41652937093

Option 3 ID : 41652937092 Option 4 ID : 41652937090

2. Consider a triangular plot ABC with sides AB = 7 m, BC = 5 m and CA = 6 m. A vertical lamp-post at the mid
point D of AC subtends and angle 30° at B. The height (in m) of the lamp-post is:
,d f=kHkqtkdkj IykV   ABC ij fopkj dhft,] ftldh Hkqtk,¡  AB = 7 m, BC = 5 m rFkk CA = 6m gSA AC ds e/; fcanq  D ij fLFkr
,d lh/kk ySIi&iksLV]  B ij 30° dk dks.k varfjr djrk gSA ySEi&iksLV dh ¼ehVjksa esa½ Å¡pkbZ gS :

(1) 
3

21
2

(2) 2 21 (3) 7 3 (4) 
2

21
3

A. 4

Sol.

A P

h

D

3

30º

B 5
C

7

IN BDP

h
tan 30º

BD


BD h 3
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cos C in ABC and BCD

2 2 2 2 2 25 6 7 5 3 (h 3)
cos C

2.5.6 2.5.3

   
 

212 34 3h

6 3




3h2 = 28

28 2
h 21

3 3
 

Question ID : 4165299414

Option 1 ID : 41652937114 Option 2 ID : 41652937116

Option 3 ID : 41652937115 Option 4 ID : 41652937117

3. Let A be a point on the line ˆ ˆ ˆr (1 3 ) i ( 1) j (2 5 )k        


 and B(3, 2, 6) be a point in the space. Then the

value of   for which the vector AB


 is parallel to the plane x - 4y + 3z = 1 is :

ekuk  A js[kk ˆ ˆ ˆr (1 3 ) i ( 1) j (2 5 )k        


 ij fLFkr ,d fcanq gS rFkk B(3, 2, 6) ,d vU; fcanq gS] rks  dk og eku ftlds fy,

lfn'k  AB


 lery x - 4y + 3z = 1 ds lekarj gS] gS :

(1)
1

8
(2) 

1

2
(3) 

1

4
 (4) 

1

4

A. 1

Sol. ˆ ˆ ˆAB (2 3 )i (3 ) j (4 5 )k       


ˆ ˆ ˆn i 4 j 3k  


AB n AB.n 0 
  

2 + 3 – 4  (3 – ) + 3 (4 – 5) = 0

1

4
 

Question ID : 4165299409

Option 1 ID : 41652937096 Option 2 ID : 41652937094

Option 3 ID : 41652937097 Option 4 ID : 41652937095

4. An unbiased coin is tossed. If the outcome is a head then a pair of unbiased dice is rolled and the sum of the
numbers obtained on them is noted. If the toss of the coin results in tail then a card from a well-shuffled pack of
nine cards numbered 1, 2, 3, ....,9 is randomly picked and the number on the card is noted. The probablity that
the noted number is either 7 or 8 is:
,d vufHkur (unbiased)  flDds dks mNkyk tkrk gSA fpÙk vkus ij vufHkur iklksa ds ,d ;qXe dks mNkyk tkrk gSA rFkk mu ij vkbZ la[;kvksa
dk ;ksx uksV fd;k tkrk gSA ;fn flDds ij iV~ vkrk gS] rks  9 dkMksZa ftu ij la[;k,  1, 2, 3, ....,9 vafdr gSa] dh ,d vPNh izdkj ls QasVh xbZ
xìh esa ls ,d dkMZ fudky dj ml ij vkbZ la[;k uksV dh tkrh gSA bl izdkj uksV dh xbZ la[;k ds 7 vFkok  8  gksus dh izkf;drk gS %

(1) 
13

36
(2) 

15

72
(3) 

19

72
(4) 

19

36

A. 3
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Sol. Sum

11

36
2

9

1/2

1/2

1 11 1 19
P(A)

2 36 2 9 72


    

Question ID : 4165299412

Option 1 ID : 41652937109 Option 2 ID : 41652937108

Option 3 ID : 41652937107 Option 4 ID : 41652937106

5. Consider the quadratic equation (c - 5)x2 - 2cx + (c - 4) = 0, c  5. Let S be the set of all integral values of c
for which one root of the equation lies in the interval (0, 2) and its other root lies in the interval (2, 3). Then the
number of elements in S is :
f}?kkrh; lehdj.k  (c - 5)x2 - 2cx + (c - 4) = 0, c  5 ij fopkj dhft,A ekuk S, c ds mu lHkh iw.kkZadh; ekuksa] ftuds fy, lehdj.k
dk ,d ewy varjky  (0, 2) esa gS rFkk bldk nwljk ewy varjky (2, 3) esa gS] dk leqPp; gS] rks S ds vo;oksa dh la[;k gS :

(1) 11 (2) 10 (3) 12 (4) 18

A. 1

Sol.
0 2 3

f(x) = (c – 5)x2 – 2cx + c – 4
f (0) . f (2) < 0  ........ (1) &   f(2) . f(3)  < 0
(c – 4) (c – 24) < 0       &  (c – 24) (4c – 49) < 0

+ – +

4 24

   + – +

49/4 24

49
c ,24

4

 
 
 

 = 13, 14, ........ 23

No of I = 11

Question ID : 4165299388

Option 1 ID : 41652937012 Option 2 ID : 41652937013

Option 3 ID : 41652937011 Option 4 ID : 41652937010

6. If the third term in the binomial expansion of  2

5og xl1 x  equals 2560, then a possible value of x is:

;fn   2

5og xl1 x  ds f}in izlkj esa rhljk in 2560 ds cjkcj gS] rks  x dk ,d lEHko eku gS :

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

8
(4) 

1

4

A. 4
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Sol.  2
5log x1 x

T
3
 = 2560

r = 2

5C
2
 (1)  2

2log xx 2560

22log xx 256

 
2

2 22 log x log 256

 
2 2

2log x (2)

log
2
x = ± 2

1
x 4,

4


Question ID : 4165299392

Option 1 ID : 41652937028 Option 2 ID : 41652937029

Option 3 ID : 41652937026 Option 4 ID : 41652937027

7. If the line 3x + 4y - 24 = 0 intersects the x-axis at the point A and the y-axis at the point B, then the incentre of
the triangle OAB, where O is the origin, is:
;fn js[kk  3x + 4y – 24 = 0  x-v{k dks fcanq  A  rFkk y-v{k dks fcanq  B  ij dkVrh gS] rks f=kHkqt  OAB, tgk¡ O ewyfcanq gS] dk vUr%
dsanz gS:

(1) (4, 4) (2) (3, 4) (3) (4, 3) (4) (2, 2)

A. 4

Sol. 3x + 4y – 24 = 0

B(0, 6)

A(8, 0)

6

8

10

O
(0, 0)

8 6 0 0 0 8 6 0
I ,

6 8 10 8 10

      
  

     

I = (2, 2)

Question ID : 4165299403

Option 1 ID : 41652937073 Option 2 ID : 41652937072

Option 3 ID : 41652937070 Option 4 ID : 41652937071

8. Let 1 2
ˆ ˆ ˆ ˆ ˆ ˆa 2i j 3k, b 4i (3 ) j 6k        


 and 3

ˆ ˆ ˆc 3i 6 j ( 1)k    


 be three vectors such that b 2a
   and

a
  is perpendicular to c

 . Then a possible value of (
1
, 

2
, 

3
) is:

ekuk  1 2
ˆ ˆ ˆ ˆ ˆ ˆa 2i j 3k, b 4i (3 ) j 6k        


 rFkk 3

ˆ ˆ ˆc 3i 6 j ( 1)k    


 rhu ,sls lfn'k gS fd b 2a
   gS rFkk lfn'k a

 ,

lfn'k c
  ds yacor gSa] rks  (

1
, 

2
, 

3
) dk ,d laHkkfor eku gS :
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(1) (1 , 3, 1) (2) 
1

,4, 2
2

 
 

 
(3) (1, 5, 1) (4) 

1
,4,0

2

 
 
 

A. 4

Sol. 2a b


 1 2
ˆ ˆ ˆ ˆ ˆ ˆ4i 2 j 6k 4i 3 j 6k      

2
1
= 3 – 

2


2
 + 2

1
 = = 3


2
 = 3 – 2

1

a c
 

a.c 0
 

 1 36 6 3 1 0     

1 36 3 3 0    

1 32 1 0    

3 11 2    

(
1
, 

2
, 

3
) = (

1
, 3 – 

1
, – 1 – 2

1
)

Question ID : 4165299410

Option 1 ID : 41652937100 Option 2 ID : 41652937101

Option 3 ID : 41652937099 Option 4 ID : 41652937098

9. If dR, and  

 
 
   

2 4 d sin 2

A 1 sin 2 d

5 2sin d sin 2 2d

    
 

   
       

, [0, 2]. If the minimum value of det(A) is 8,

then a value of d is :

ekuk  dR rFkk  

 
 
   

2 4 d sin 2

A 1 sin 2 d

5 2sin d sin 2 2d

    
 

   
       

, [0, 2] ;fn det(A) dk U;wure eku 8 gS, rks d dk

,d eku gS :

(1) 7 (2) 5 (3) 2( 2 2) (4) 2( 2 1)

A. 2

Sol.

2 4 d sin 2

A 1 sin 2 d

5 2sin d sin 2 2d

  

 

   

R
1
  R

1
 + R

3
 – 2R

2

1 0 0

A( ) 1 sin 2 d

5 2sin d sin 2 2d

  

   

A() = (sin + 2) (2 + 2d – sin)  – sin + 2 + 2d
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A() = (d + 2)2 – sin2

A
min

 = (d + 2)2 – 1 = 8

d + 2 = ± 3

d = 1, – 5

Question ID : 4165299389

Option 1 ID : 41652937016 Option 2 ID : 41652937014

Option 3 ID : 41652937015 Option 4 ID : 41652937017

10. Let f : R  R be a function such that f(x) = x3 + x2f'(1) + xf'' (2) +f'''(3), xR. Then f(2) equals :

ekUkk QyUk f : R  R bl izdkj gS fd f(x) = x3 + x2f'(1) + xf'' (2) +f'''(3), xR gks rks  f(2) cjkcj gS &

(1) 8 (2) 4 (3) 2 (4) 30

A. 3

Sol. f(x) =  x3  + x2 f'(1) + xf"(2) + f"'(3)

f'(x) = 3x2 + 2x f'(1) + f"(2)

f"(x) = 6x + 2f'(1)

f"'(x) = 6

f"'(3) = 6 ....... (i)

f"(2)  – 2f'(1) = 12 ..... (ii)

f'(1) = 3 + 2 f'(1) + f"(2)

f"(2) + f'(1) = – 3 ..... (iii)

from (iii) & (ii)

f'(1) = – 5, f"2) = 2

f(x) = x3 – 5x2 + 2x + 6

f(2) = 8 – 20 + 4 + 6

= – 2

Question ID : 4165299397

Option 1 ID : 41652937048 Option 2 ID : 41652937046

Option 3 ID : 41652937049 Option 4 ID : 41652937047

11. Consider the statement : ''P(n) : n2  n + 41 is prime''. Then which one of the following is true?

(1) Both P(3) and P(5) are false (2) Both P(3) and P(5) are true

(3) P(5) is false but P(3) is true (4) P(3) is false but P(5) is true

fuEu dFku ij fopkj dhft,   ''P(n) : n2  n + 41 ,d vHkkT; la[;k gS]'' rks buesa ls dkSu&lk ,d lR; gS?

(1) P(3) rFkk P(5) nksuksa  vlR; gSA (2) P(3) rFkk P(5) nksuksa lR; gSaA

(3) P(5) vlR; gS ijUrq  P(3) lR; gSA (4) P(3) vlR; gS ijUrq  P(5) lR; gSA

A. 2

Sol. P(n) = n2 – n + 41 = Prime

P(5) = 61 = Prime

P(3) = 47 = Prime

Question ID : 4165299415

Option 1 ID : 41652937118 Option 2 ID : 41652937121

Option 3 ID : 41652937120 Option 4 ID : 41652937119



7Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

12. If 2 2

dy 3 1
y , x ,

dx cos x cos x 3 3

  
   

 
 and 

4
y

4 3

 
 

 
 then y

4

 
 
 

 equals:

;fn 2 2

dy 3 1
y , x ,

dx cos x cos x 3 3

  
   

 
 rFkk 

4
y

4 3

 
 

 
 then y

4

 
 
 

 cjkcj gS :

(1) 
61

e
3
 (2)

1

3
(3) 

31
e

3
 (4) 

4

3


A. 1

Sol.  2dy
3 sec x y sec2x

dx
 

IF = 
23 sec x dx 3tan xe e 

3tan x 3tan x 2y.e e sec xdx 
3tan x

3tan x e
y.e C

3
 

4
y

4 3

 
 

 

3
34 e

e C
3 3

 

C = e3

3tan x
3tan x 3e

y.e e
3

 

3
3 3e

y .e e
4 3


 

   
 

61
y e

4 3

 
   
 

Question ID : 4165299402
Option 1 ID : 41652937067 Option 2 ID : 41652937069
Option 3 ID : 41652937068 Option 4 ID : 41652937066
13. If the parabolas y2 = 4b(x – c) and y2 = 8ax have a common normal, then which one of the following is a valid

choice for the ordered triad (a, b, c)?
;fn ijoy;ksa  y2 = 4b(x – c) rFkk y2 = 8ax  dk ,d mHk;fu"B vfHkyac gS] rks Øfer f=kd  (a, b, c) ds fy, fuEu esa ls dkSu lk ,d lgh
fodYi gS?

(1) (1, 1, 0) (2) 
1

, 2,3
2

 
 
 

(3) (1, 1, 3) (4) 
1

, 2,0
2

 
 
 

A. 3

Sol. y2 = 4b (x – c)   y2 = 8ax

comman Normal

y = m(x – c) – 2bm – bm3 & y = mn – 4am – 2am3

y = mx – cm – 2bm – bm3
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y = mx – (c + 2b)m – bm3

y = mx – 4am – 2am3

– (c + 2b) m – bm3 = – 4am – 2am3

(4a – c – 2b)m = (b – 2a)m3

for m = 0 All option are correct

2 4a c 2b
m 0

b 2a

 
 



c
2 0

2a b
 



c
2

2a b




Question ID : 4165299406

Option 1 ID : 41652937084 Option 2 ID : 41652937085

Option 3 ID : 41652937083 Option 4 ID : 41652937082

14. Let z
1
 and z

2
 be any two non-zero complex numbers such that 3|z

1
| = 4 |z

2
|. If 

1 2

2 1

3z 2z
z

2z 3z
   then :

ekuk   z
1
 rFkk  z

2
 dksbZ nks 'kwU;srj lfEeJ la[;k,¡ bl izdkj gSa fd  3|z

1
| = 4 |z

2
|. ;fn  

1 2

2 1

3z 2z
z

2z 3z
   rks :

(1) Re(z) = 0 (2) 
5

| z |
2

 (3)
1 17

| z |
2 2

 (4) Im(z) = 0

A. Bonus

Sol. 3|z
1
| = 4|z

2
|

1

2

z 4

z 3


1

2

3z
2

2z


let 
1

2

3z

2z  = P = 2 cos + i 2sin

1 2

2 1

3z 2z
z

2z 3z
 

1
P

P
 

z = 
5 3

cos i sin
2 2

 

25 9 34 17
| z |

2 2 2


  

Question ID : 4165299387
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Option 1 ID : 41652937007 Option 2 ID : 41652937009

Option 3 ID : 41652937008 Option 4 ID : 41652937006

-----5----- (Answer nahi diya hai)

15. If  the system of equations
;fn lehdj.k fudk;
x + y + z = 5
x + 2y + 3z = 9
x + 3y + z = 

has infinitely many solutions, then  –  equals :

ds vla[; gy gSa] rks  –  cjkcj gS %

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

A. 3

Sol. System of equation has in Hint many Solution

then D = D
x
 = D

y
 = D

z
 = 0

1 1 1

D 1 2 3 0

1 3

 


    – 5 = 0

 = 5

x

4 1 1

D 9 2 3 0

13 3 5

 
   – 13 = 0

 = 13

 –  = 13 – 5 = 8

Question ID : 4165299390

Option 1 ID : 41652937019 Option 2 ID : 41652937021

Option 3 ID : 41652937020 Option 4 ID : 41652937018

16. For each t  R, let [t] be the greattest integer less then or equal to t. Then,
izR;sd  t  R ds fy, ekuk  [t], ds leku ;k mlls de egÙke iw.kkZad gS] rks

   

 x 1

1 | x | sin |1 x | sin 1 x
2

lim
|1 x | 1 x 

 
    

 
 

(1) equals 0 (2) equals 1 (3) does not exist (4) equals –1

(1) 0 ds cjkcj gSA (2) 1 ds cjkcj gSA (3) dk vfLrRo ugha gSaA (4) –1 ds cjkcj gSA

A. 1

Sol. t  R

for 
x 1
lim


 put x = 1 + h & h  0

 

h 0

1 1 h sinh sin [ h]
2lim

(h)[ h]
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h 0

sinh
1

( 1 1)( 1)x
lim sin [ h] 0

[ h] 2 ( 1)

 
          

 

Question ID : 4165299395

Option 1 ID : 41652937038 Option 2 ID : 41652937039

Option 3 ID : 41652937041 Option 4 ID : 41652937040

17. Let n > 2 be a natural number and 0 <  < /2. Then 
 

1
n n

n 1

sin sin cos
d

sin 

   


  is equal to :

(where C is a constant of integration)

ekuk  n > 2 ,d izkd`r la[;k gS rFkk 0 <  < /2 gS] rks 
 

1
n n

n 1

sin sin cos
d

sin 

   


  cjkcj gS :

(tgk¡ C ,d lekdyu vpj gS)

(1) 

n 1

n

2 n 1

n 1
1 C

n 1 sin





 
  

  
(2) 

n 1

n

2 n 1

n 1
1 C

n 1 sin





 
  

  

(3) 

n 1

n

2 n 1

n 1
1 C

n 1 sin





 
  

  
(4) 

n 1

n

2 n 1

n 1
1 C

n 1 sin





 
  

  

A. 1

Sol.
 

1
n n

n 1

sin sin cos
d

sin 

   
 



1

n

n 1

n 1

1
1

sin
sin cos d

sin





 
 

   


n 1

1
1 t

sin 
 



  n

1
n 1 cos d

sin
  



1
1

1/n n(t) 1 (t)
dt . C

1(n 1) (n 1) 1
n



 
  



n 1

n

2 n 1

n 1
1 C

n 1 sin





  
    

   

Question ID : 4165299399

Option 1 ID : 41652937054 Option 2 ID : 41652937057
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Option 3 ID : 41652937055 Option 4 ID : 41652937056

18. The sum of all two digit positive numbers which when divided by 7 yield 2 or 5 as remainder is :
,slh lHkh nks vadks dh /ku la[;kvksa] ftUgsa  7 ls foHkkftr djus ij 2 ;k  5 'ks"kQy izkIr gksrk gS] dk ;ksx gS%

(1) 1256 (2) 1365 (3) 1356 (4)  1465

A. 3

Sol. 2 + 9 + .......+91 = 654 Yield Remainder (2)

5 + 12 .......... 94 = 702 Yield Remainder (5)

654 + 702 = 1356

Question ID : 4165299394

Option 1 ID : 41652937035 Option 2 ID : 41652937037

Option 3 ID : 41652937036 Option 4 ID : 41652937034

19. In a class of 140 students numbered 1 to 140, all even numbered students opted Mathematics course, those
whose number is divisible by 3 opted physics course and those whose number is divisible by 5 opted Chemistry
course. Then the number of students who did not opt for any of the three courses is :
140 fo|kfFkZ;ksa] ftuds Øekad 1 ls 140 gSa] dh ,d d{kk esa lHkh le Øekad ds fo|kfFkZ;ksa us xf.kr fo"k; pquk gS] mUgksaus ftuds Øekad 3 ls
foHkkftr gksrs gS HkkSfrd 'kkL=k fo"k; pquk gS rFkk mUgksaus ftuds Øekad 5 ls foHkkftr gksrs gSa] jlk;u 'kkL=k fo"k; pquk gSA rks mu fo|kkfFkZ;ksa dh
la[;k] ftUgksaus bu rhu esa ls dksbZ Hkh fo"k; ugha pquk gS] gSa %

(1) 1 (2) 42 (3) 38 (4) 102

A. 3

Sol. n(A) = Number of students opted Mathematics = 70

n(B) = Number of students opted Physics = 46

n(C) = Number of students opted Chemistry = 28

n(A  B) = 23

n(B C) = 9

n(A C) = 14

n(A B  C) = 4

n(A B C) =  n(A) –  n(A B) + n(A B C)

= (70 + 46 + 28) – (23 + 9 + 14) + 4

= 102

No of students did not opt any of the three Sujbect = 140 – 102

= 38

Question ID : 4165299386

Option 1 ID : 41652937002 Option 2 ID : 41652937005

Option 3 ID : 41652937004 Option 4 ID : 41652937003

20. Let 
b 4 2

a
I (x 2x )  dx. If I is minimum then the ordered pair (a, b) is :

ekuk Let 
b 4 2

a
I (x 2x )  dx gSA ;fn  I  U;wure gS] rks Øfer ;qXe (a, b) gS :

(1)  2, 2 (2)  0, 2 (3)  2, 2 (4)  2,0

A. 3
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Sol.  
b

4 2

a

I x 2x dx 

 2 2f (x) x x 2 

+ – – +

2 2

for I min (a, b) =  2, 2

 
2

4 2

2

I x 2x dx


 

Question ID : 4165299400

Option 1 ID : 41652937061 Option 2 ID : 41652937058

Option 3 ID : 41652937060 Option 4 ID : 41652937059

21. If the area enclosed between the curves y = kx2 and x = ky2, (k > 0), is 1 square unit. Then k is:
;fn oØksa  y = kx2 rFkk x = ky2, (k > 0) ds chp f?kjs {ks=k dk {ks=kQy 1 oxZ bdkbZ gS] rks k cjkcj gS %

(1) 
3

2
(2) 3 (3) 

2

3
(4) 

1

3

A. 4

Sol. y = kx2; x = ky2

2 2y x
x ; y

k k
 

16
A ab

3
 x1

2

1
1

3k


2 1
k

3


1
k

3


Question ID : 4165299401

Option 1 ID : 41652937062 Option 2 ID : 41652937064

Option 3 ID : 41652937065 Option 4 ID : 41652937063

22. If 5, 5r, 5r2 are the lengths of the sides of a triangle, then r cannot be equal to :
;fn ,d f=kHkqt dh Hkqtkvksa dh yEckbZ  5, 5r, 5r2  gS] rks r fuEu esa ls fdlds cjkcj ugha gks ldrk\

(1) 
7

4
(2) 

3

2
(3) 

5

4
(4) 

3

4

A. 1
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Sol. 5 5r 5r
2 

Case - I: Let  < r < l ..... (i)
5 > 5r > 5r2

r+  r2 > 1
r2 + r – 1 > 0

1 5 1 5
r r 0

2 2

     
      

  
   ..... (ii)

(i)  (ii)

5 1
r ,1

2

  
  
 

..... (iii)

Case - II : r > 1 .... (iv)
1 + r > r2

r2 5 r – 1 < 0

1 5 1 5
r r 0

2 2

   
      

  
 .... (v)

(iv)  (v)

1 5
r 1,

2

 
  
 

.... (vi)

(iii)  (vi) 
5 1 5 1

r ,
2 2

  
  
 

Question ID : 4165299393

Option 1 ID : 41652937033 Option 2 ID : 41652937030

Option 3 ID : 41652937032 Option 4 ID : 41652937031

23. Let  
 2max x , x , x 2

f x
8 2 x , 2 x 4

 
 

  

Let S be the set of points in the interval (- 4, 4) at which f is not differentiable.
Then S.

(1) equals {-2, -1, 1, 2} (2) equals {-2, 2}

(3) equals {-2, -1, 0, 1, 2} (4) is an empty set

ekuk  
 2max x , x , x 2

f x
8 2 x , 2 x 4

 
 

  

ekuk S, vUrjky  (- 4, 4) ds mu fcUnqvksa] ftu ij   f  vodyuh; ugha gS] dk leqPp; gS] rks S :

(1) {–2, –1, 1, 2} ds cjkcj gSA (2)  {–2, 2} ds cjkcj gSA

(3) {–2, –1, 0, 1, 2} ds cjkcj gSA (4) ,d fjDr leqPp; gSA

A. 3
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Sol.

2max(| x |, x | x | 2
f (x)

8 2 | x |, 2 | x | 4

 
 

  

2max(| x |, x 2 x 2

8 2 | x |, x [ 4, 2) (2,4]

   


    

8

4

2

+1 2 4-1-24

ND points x = – 2, –1, 0, 1, 2

Question ID : 4165299396

Option 1 ID : 41652937043 Option 2 ID : 41652937045

Option 3 ID : 41652937044 Option 4 ID : 41652937042

24. If 

3
2020

i 1

20 20
i 1 i i 1

C k

C C 21


 

 
 

 
 , then k equals :

;fn 

3
2020

i 1

20 20
i 1 i i 1

C k

C C 21


 

 
 

 
 , rks k cjkcj gS :

(1) 400 (2) 100 (3) 200 (4) 50

A. 2

Sol.

32020
i 1

20 20
i 1 i i 1

C k

C C 21


 

 
 

 


3
2020

i 1
21

i 1 i

C k

C 21




 
 

 


320

i 1

i k

21 21

 
 

 


2

3

1 20 21 k

(21) 2 21

 
 

 

k = 100

Question ID : 4165299391

Option 1 ID : 41652937025 Option 2 ID : 41652937023

Option 3 ID : 41652937024 Option 4 ID : 41652937022

25. A point P moves on the line 2x - 3y + 4 = 0. if Q(1, 4) and R(3, -2) are fixed points, then the locus of the
centroid of PQR is a line:
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(1) with slope 
3

2
(2) parallel to y-axis (3) parallel to x-axis (4)with slope 

2

3

,d fcanq   P,  js[kk  2x - 3y + 4 = 0 ij xfr djrk gSA ;fn Q(1, 4) rFkk R(3, -2) fuf'pr fcanq gSa] rks  PQR ds dsUnz dk fcanqiFk
(locus) ,d js[kk gS %

(1) ftldh <+ky (slope)
3

2
 gSA (2) tks fd y-v{k ds lekarj gSA

(3) tks fd  x-v{k ds lekarj gSA (4) ftldh <+ky 
2

3

A. 4

Sol. Let 
2 4

P ,
3

  
 
 

Centroid 
1 3

h
3

  


2 4
4 2

3k
3

 
 



3h – 4 =  ...... (i)
2 10

k
9

 


from (i) & (ii) 9k – 10 = 2 ..... (ii)

9k – 10 = 6x – 8

6x – 9y + 2 = 0

6 2
m

9 3
  

Question ID : 4165299404

Option 1 ID : 41652937076 Option 2 ID : 41652937075

Option 3 ID : 41652937074 Option 4 ID : 41652937077

26. The sum of all values of 0,
2

 
 

 
 satisfying 

2 4 3
sin 2 cos 2

4
     is:

2 4 3
sin 2 cos 2

4
     dks larq"V djus okys 0,

2

 
 
 

 ds lHkh ekuksa dk ;ksx gS  :

(1) 
5

4


(2) 

3

8


(3) 

2


(4) 

A. 3

Sol. Let sin2 2 = t

t + (1 – t)2 = 
3

4

4t + 4 – 8t + 4t2 = 3
4t2 – 4t + 1 = 0
(2t – 1)2 = 0

1
t

2
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2 1
sin 2

2
  0

2


  

1
sin 2

2
  0 < 2 < 

3
2 ,

4 4

 
 

3
,

8 8

 
 

Sum = 
3

8 8 2

  
 

Question ID : 4165299413

Option 1 ID : 41652937112 Option 2 ID : 41652937113

Option 3 ID : 41652937111 Option 4 ID : 41652937110

27. The mean of five observations is 5 and their variance is 9.20. If three of the given five observations are 1, 3 and
8, then a ratio of other two observations is:

ik¡p izs{k.kksa dk ek/;  5 gS rFkk mudk izlj.k  9.20 gSA ;fn bu fn, x, ik¡p izs{k.kksa esa ls rhu 1, 3 rFkk 8 gS] rks vU; nks izs{k.kksa dk ,d vuqikr

gSA

(1) 6 : 7 (2) 10 : 3 (3) 5 : 8 (4) 4 : 9

A. 4

Sol. Let two observations are x
1
 & x

2

Mean : 

x 5

i
i 1

x

5
5



 


1 21 3 8 x x
5

5

   


x
1
 + x

2
 = 13

Variance (2) =  
2

2ix
x 9.20

5
 



2 2 2 2 2
1 11 3 8 x x

25 9.20
5

   
 

x
1
2 + x

2
2 = 97

(x
1
 + x

2
)2 – 2x

1
x

2 
= 97

(13)2 – 2x
1
x

2
 = 97

2x
1
x

2
 = 72

x
1
x

2
 = 36

x
1
 : x

2
 = 4 : 9

Question ID : 4165299411

Option 1 ID : 41652937105 Option 2 ID : 41652937102

Option 3 ID : 41652937104 Option 4 ID : 41652937103



17Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) 2019

28. The shortest distance between the point 
3

,0
2

 
 
 

 and the curve y x ,(x 0)   is:

fcUnq  
3

,0
2

 
 
 

 rFkk oØ y x ,(x 0)   ds chp dh U;wure nwjh gS :

(1) 
3

2
(2) 

3

2
(3) 

5

4
(4) 

5

2

A. 4
Sol. y2 = x

Shortest distance will be along the normal

y = mx – 2am – am3 passing 
3

,0
2

 
 
 

33 2 1
0 m m m

2 4 4
  

d1

P 
3

,0
2

3m
m 0

4
  m = 0, m = ± 2

for m = 0, Q
1
 (0, 0) d

1
 = 

3

2

for m = – 2, Q
2
 (1, 1) 2

1 5
d 1

4 2
  

for m = 2 Q
3
 (1, –1) 3

1 5
d 1

4 2
  

Shortest distance = 
5

2

Question ID : 4165299398
Option 1 ID : 41652937052 Option 2 ID : 41652937051
Option 3 ID : 41652937053 Option 4 ID : 41652937050
29. If a circle C passing through the point (4, 0) touches the circle x2 + y2 + 4x - 6y = 12 externally at the point (1,.

-1), then the radius of C is:
,d o`Ùk  C fcanq  (4, 0) ls gksdj tkrk gS rFkk o`Ùk  x2 + y2 + 4x - 6y = 12 dks fcanq  (1,. -1) ij cká Li'kZ djrk gS] rks  C dh f=kT;k
gS :

(1) 2 5 (2) 5 (3) 57 (4) 4

A. 2

Sol.
(-2,3)

Circle 'c'

P(4,0)

L

C1

 (1, –1)
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equation 'L'
T= 0 for c

1

x – y + 2 (x  1) – 3(y – 1) = 12

x – y + 2x + 2 – 3y + 3 = 12

3x – xy = 7

Circle 'c' S
P
 + L = 0

(x – 1)2 + (y + 1)2 +  (3x – 4y – 7) = 0

Passing (4, 0)

(4 – 1)2 + (0 + 1)2 +  (3 × 4 – 0 – 7) = 0

10 + (+5) = 0

 = – 2

(x – 1)2
 
+ (y + 1)2 – 2(3x – 4y – 7) = 0

x2 – 2x + 1 + y2 + 2y + 1 – 6x + 8y + 14 = 0

x2 + y2 – 8x + 10 y + 16 = 0

R 16 25 16 5   

Question ID : 4165299405

Option 1 ID : 41652937080 Option 2 ID : 41652937081

Option 3 ID : 41652937078 Option 4 ID : 41652937079

30. The equation of a tangent to the hyperbola 4x2 – 5y2 = 20 parallel to the line x – y = 2 is:

vfrijoy;  4x2 – 5y2 = 20 dh ,d Li'kZjs[kk tks js[kk  x – y = 2  ds lekarj gS] dk lehdj.k gS :

(1) x – y + 9 = 0 (2) x – y + 1 = 0 (3) x – y + 7 = 0 (4) x – y – 3 = 0

A. 2

Sol. 4x2 – 5y2 = 20 x – y = 2

m = 1

2 2x y
1

5 4
 

tangent 2 2 2y mx a m b  

y x 5 4  

y x 3 

x – y ± 3 = 0
x – y + 3 = 0

x – y – 3 = 0

Question ID : 4165299407

Option 1 ID : 41652937089 Option 2 ID : 41652937086

Option 3 ID : 41652937087 Option 4 ID : 41652937088


