




MATHS [ JEE ADVANCED - 2019 ] PAPER - 2

SECTION–1 (Maximum marks :32)
• bl  [ k.M esa vkB (08) i z' u gSA
• i zR; sd i z' u fy ,  pkj  fodYi  fn; s x; s gSaA bu pkj  fodYi ksa esa l s , d ; k , d l s vf/kd fodYi  l gh mÙkj  gS ¼gSa½
• i zR; sd i z' u ds fy ,  fn; s gq,  fodYi ksa esa l s l gh mÙkj  ¼mÙkj ksa½ l s l acf/kr  fodYi  (fodYi ksa½ dks pqfu, A
• i zR; sd i z' u ds mÙkj  dk ewY; kadu fuEu ; kst uk ds vuql kj  gksxk%

i w.kZ vad  : + 4 ; fn dsoy (l kj s) l gh fodYi  (fodYi ksa) dks pquk x; k gSA
vkaf' kd vad  +3 ; fn pkj ksa fodYi  l gh gS i j aUr q dsoy r hu fodYi ks dks pquk x; k gSA
vkaf' kd vad : + 2 ; fn r hu ; k r hu l s vf/kd fodYi  l gh gS i j Ur q dsoy nks fodYi ks dks pquk x; k gSvkSj  nksuksa pqus gq,
fodYi  l gh fodYi  gSaA
vkaf' kd vad : + 1 ; fn nks ; k nks l s vf/kd fodYi  l gh gS i j Ur q dsoy , d fodYi  dks pquk x; k gS vkSj  pquk gqvk fodYi
l gh fodYi  gSA
' kwU;  vad  : 0 ; fn fdl h Hkh fodYi  dks ugha pquk x; k gS (vFkkZr ~ i z' u vuqÙkfj r  gS½
_ .k vad  : – 1 vU;  l Hkh i fj fLFkfr ; ksa esaA

• mnkgj .k% ; fn fdl h i z' u ds fy ,  dsoy fodYi  (A), (B) vkSj  (D) l gh fodYi  gSa] r c
dsoy fodYi  (A), (B) vkSj  (D) pquus i j  + 4 vad feysaxsa
dsoy fodYi  (A) vkSj  (B) pquus i j  + 2 vad feysaxsa
dsoy fodYi  (A) r Fkk (D) pquus i j  + 2 feysxsa:
dsoy fodYi  (B) r Fkk (D) pquus i j  + 2 vad feysaxsa;
dsoy fodYi  (A) pquus i j  + 1 feysaxsa;
dsoy fodYi  (B) pquus i j  + 1 feysaxsa;
dsoy fodYi  (D) pquus i j  + 1 feysxsa ;
dksbZ Hkh fodYi  uk pquua i j  (vFkkZr ~ i z' u vuqÙkfj r  j gus i j ) 0 vad feysaxs % vkSj  vU;  fdl h fodYi ksa ds l a; kst u dks pquus i j
– 1 vad feysxsa

1. r hu j s[ kk, a

L1 : ˆr i 


 R 

2
ˆ ˆL :r k i  


, R 


3L : r i j k   


  , R 

nha x; h gSaA L2 ds fdl  fcanq ¼fdu fcanqvksa½ Q ds fy,  ge L1 i j  , d fcanq P r Fkk L3 i j  , d fcanq R çkIr  dj  l dr s gSa r kfd P,Q
r Fkk R l j s[ k (collinear) gksa t k, ¡\

(1) k j  (2) 
1k j
2

  (3) k (4) 
1k j
2

 

Ans. 2,4

L1  r  = î   
x 0 y 0 z 0

0 0
   


L2  r  = ˆ ˆk j    
x 0 y 0 z 1

0 0
  

 


L3  r  = ˆˆ ˆi j vk   
x 1 y 1 z 1

0 0
   



Point P on L1   P ,0,0 



Point Q on L2   Q 0, ,1 

Point R on L3 R  R 1,1, 
P,Q,R an collinear

 PQ||QR
 

PQ||KQR
 

1
1 1 1
 

 
     = k

 = – k

k
1



 

 = k – k
(1 +k) = k

 = 
k

k 1

1 k
1


 
 1 = k – k

1 k
k
  

 
1
 
 

 = 
1


 cannot take value 0 & 1

2. ekuk fd f : R R f(x)=(x–1)(x–2)(x–5). } kj k fn; k x; k gSA i fj Hkkf"kr  dj saA

F(x)=
x

0

f(t)dt, x>0

r c fuEu esa l s d©ul k ¼l s½ fodYi  l gha gS ¼gS½\

(1) F ds nksa LFkkuh;  mPpr e r Fkk , d LFkkuh;  fuEur e (0, )  esa gSA

(2) F dk , d LFkkuh;  mPpr e (local maximum) x = 2
(3) l Hkh x (0,5) ds fy,  F(x)  0 gS
(4) F dk , d LFkkuh;  fuEur e (local minimum) x = 1

Sol. 2, 4, 3
F '(x) f(x)

F '(x) (x – )(x – )(x – ) 1 2 5



at x = 1, 5      minima
    x = 2  maxima

Now

F '(x) x – x x – 3 2 17 10
Integrate

xF(x) – x x – x C  
4

3 28 17 10
4 3 2

F(0) = 0  C = 0

xF(x) – x x – x 
4

3 28 17 10
4 3 2

For x ( , ) 0 5 F(x)  0

3. ekuk fd f : R  R , d Qyu gSA ge dgr s gS fd f esa

xq.k 1 (property) gS ; fn lim
h 0

f(h) f(0)
h



  dk vfLr Ro (exists) r Fkk og i fj fer  (finite) gS] v©j

xq.k 2 (property) gS ; fn lim
h 0 2

f(h) f(0)
h


  dk vfLr Ro (exists) gS r Fkk og i fj fer  (finite) gSA

r c fuEu esa l s d©ul k ¼l s½ fodYi  l gha gS ¼gSa½\
(1) f(x) = |x| esa xq.k 1 gS
(2) f(x) = x|x| esa xq.k 2 gS
(3) f(x) = x2/3 esa xq.k 1 gS
(4) f(x) = sin x esa xq.k 2 gS

Sol. 1,3
(a) f(x) = |x|

Property I h n

|h|–limit limit |h|
|h| 

 
0 0

0 0

Property II
h h

|h|–limit limit /h
h 

  20 0

0 1  (Not Satisfies)

(b) f(x) = x |x|

property I h

h|h|–limit
|h|


0

0 0

Property II
h

h|h|–limit
h 20

0
    does not exist

(c) f(x) = /x2 3

Property I
/

h

h –limit
|h|

2 3

0

0



h  0+
/

/h

hlimit
h


2 3

1 20
0

h  O–
/

/h

hlimit
– h


2 3

1 20
0

Property II
/

/h

hlimit
h

 
2 3

1 20

(d) f(x) = sin x

property 2
h

sinh–limit
h

 20

0

4. v_ .kkRed i q.kkZadksa (non-negative integers) n, ds fy,  ekuk fd

f(n) = 

n

k 0
n

2

k 0

k 1 k 2sin sin
n 2 n 2

k 1sin
n 2





            
   





ekuk fd cos–1x dk eku [0,], es gS] r c fuEu esa l s d©ul k ¼l s½ fodYi  l gh gS ¼gSa½\
(1) sin(7cos–1 f(5))=0
(2) ; fn  = tan (cos–1 f(6)), r c 2+2–1=0

(3) lim
n 0

1f(n)
2 

(4) f(4)= 3
2

Sol. 1,2,4

f(n) = 

n

K 0
n

2

K 0

K 1 K 2 K 1 K 2cos cos
n 2 n 2 n 2 n 2

K 12sin
n 2





           
                       

 
  





= 

n

K 0
n

K 0

2K 3cos cos
n 2 n 2

K 11 cos2
n 2





               
       





= 

 

 
n

K 0

3 5 2n 3cos n 1 cos cos ... cos
n 2 n 2 n 2 n 2

K 1n 1 cos2
n 2

                                         
     





= 

 
 

 
 

 

sin n 1 n 3n 2cos n 1 cos
n 2 n 2sin

n 2

sin n 1
n 2n 1 . cos

sin
n 2


                       
  

     
 

  

= 
 cos n 1 cos

n 2 n 2
n 2

     
          


f(n) = 
 

 
cos n 2

n 2
n 2

 
  



F(n) = cos
n 2
 

  

(a) f(5) = cos
7
 

  

sin 7 0
7
   

 
(b) tan[cos–1(cos/8)]

 = tan 
8


 = 2 1
Then 2 + 2 – 1 = 0

(c)
lim
n cos

n 2
 

  
 = 1

(d) f(4) = cos 6
 

    = 
3
2

5. ekuk fd xR r Fkk ekuk fd

P = 

1 1 1
0 2 2
0 0 3

 
 
 
  

, Q = 

2 x x
0 4 0
x x 6

 
 
 
  

 v©j  R = PQP–1.

r c fuEu esa l s d©ul k ¼l s½ fodYi  l gha gS ¼gSa½\



(1) x = 0, ds fy, ] ; fn R 

1
a
b

 
 
 
  

=6

1
a
b

 
 
 
  

, r c a+b = 5

(2) , d , l h okLr fod l a[ ; k x l EHko gS ft l ds fy ,  PQ = QP

(3) x=1, ds fy, ] , d , sl k ek=kd l fn' k (unit vector) i j k       l EHko gS] ft l ds fy ,  R 

 
  
  

=

0
0
0

 
 
 
  

(4) l Hkh xR ds fy, ] det R=det 

2 x x
0 4 0
x x 5

 
 
 
  

+8,

Sol. 1,4
RP = PQ
det(R) det(P) = (det P) (dep Q)
(det R) (6) = (6) (12 – x2) (4)
det R = 48 – 4x2  optioin  D correct

Now P–1 = 

6 3 0
1

0 3 2
6

0 0 2

 
  
  

R = PQP–1

R = 

6x 12 3x 6 4 10x
1

12x 24 8 4x
6

18x 0 36 6x

   
  
  

Option I  x = 0

R = 

12 6 4
1

0 24 8
6

0 0 36

 
 
 
  

= 

2 1 2/3
1 0 4 4/3
6

0 0 6

 
 
 
  

 R

1
a
b

 
 
 
  

 = 6 

1
a
b

 
 
 
  

  

22 a b
3

44a b
3

6b

   
 
  
 
 
  

 =

6
6a
6b

 
 
 
  

a + 
2 b 4
3

 , 
4 b 2a
3
    a = 2, b = 3



a + b = 5
Option (b) PQ = QP Not possible
Option (c) x = 1

R = 

18 9 6
1

12 24 4
6

18 0 30

 
 
 
  

= 

3 3 / 2 1
2 4 2 / 3
3 0 5

 
 
 
  

R 

0
0
0

   
       
      

33 0
2

2
2 4 0

3
3 5 0


      


      


    


 = 
3
5

 
,  = 

2
5

 

 +  +  = 0

, 
2
5

 
 , 

3
5

 

5,  – 2,  – 3 [Not unit vector]

6. ekuk fd 2

sin xf(x) ,
x


  x > 0.

ekuk fd f ds l Hkh LFkkuh;  mPpr e (local maximum) fcanq x1 < x2 < x3 <... <xn < ... gS v©j  f ds l Hkh LFkkuh;  U; wur e
(local maximum) fcanq y1 < y2< y3 < .... < yn < .... r c fuEu esa l s d©ul k ¼l s½ fodYi  l gha gS ¼gSa½\
(1) x1 < y1

(2) çR; sd n ds fy,  xn

12n,2n
2

   
 

gS

(3) çR; sd n ds fy,  n n| x y | 1   gS

(4) çR; sd n ds fy,  xn+1– xn > 2 gS
Sol. 1,3,4

f'(x) = 
4

x2x cos x tan x
2

x

    
 



x1 5/22y111
2

0 3
2

For f'(x) y
Min

1 x
Max

1 y
Max

2 x
Max

2

7. ekuk fd 1

1 0 0
p 1 0 1 0 ,

0 0 1

 
    
  

2

1 0 0
p 0 0 1 ,

0 1 0

 
   
  

3

0 1 0
p 1 0 0 ,

0 0 1

 
   
  

4

0 1 0
p 0 0 1 ,

1 0 0

 
   
  

5

0 0 1
p 1 0 0 ,

0 1 0

 
   
  

6

0 0 1
p 0 1 0 ,

1 0 0

 
   
  

v©j  
6

T
k K

k 1

2 1 3
x P 1 0 2 P

3 2 1

 
   
  



t gk¡ vO; wg (matrix) Pk ds i fj or Z (transpose) dks T
KP sl s n' kkZ; k x; k gSA r c fuEu esa l s d©ul k ¼l s½ fodyi  l gh gS\

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

(2) ; fn 

1 1
X 1 1 ,

1 1

   
       
      

 r c  = 30

(3) X , d l efer  (symmetric) vkO; wg gSA
(4) X – 30I , d O; qRØe.kh;  (invertible) vkO; wg gSA

Sol. 1,2, 3
Clearly P1 = PT

1 = P1
–1

P2 = PT
2 = P2

–1

T 1
6 6 6P P P 

and A1 = A, where A = 

2 1 3
1 0 2
3 2 1

 
 
 
  

Using formula (A+B)1 = A1+B1

 T1 T T T T
1 1 6 2 6 6X P AP .......P AP ....P A P x     x is symmetric



Let B = 

1
1
1

 
 
 
  

XB = P1AP1TB+P2AP2
TB+....+ P6APT6B =  P1AB+PAB+....+P6AB

XB = (P1+P2+.......P6)

6
3
6

 
 
 
  

= 

6 2 3 2 6 2
6 2 3 2 6 2
6 2 3 2 6 2

     
      
      

=

30
30
30

 
 
 
  

=300    = 30

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
x = P1APT

1 + ......+P6APT
6

traco (x) = t1 (P1APT
1) +... (P6PT

6) = (2+0+1)+....+(2+0+1)=3×6=18

8. ekuk fd aR|a| > 1, ds fy,

3 3

n
7 /3

2 2 2

1 2 nlim
1 1 1n

(an 1) (an 2) (an n)



 
 

  
  

        

=54.

r c a dk ¼ds½ l EHkkfor  eku gS ¼gS½
(1) 7 (2) –6 (3) 8 (4) –9

Sol. 3,4
1 1 1
3 3 3

n
1
3

2 2 2 2

1 2 .... nlim

n n n 1 1 1......
n 1 2 na a a

n n n



  
 
 
                        



1
n 3

r 1
2n

n

r 1

1 r
n nlim

1 1
rn a
n







 
 
 

 
 
 
 
 





 

1
1

3
0

1

2
0

x dx

dx
(a x)




 

14
3

0
1

0

3 x
4

1
a x

 
 
 

    

 = 54

  

3
4 54

1 1
a 1 a


   

 
3 a(a 1) 54
4

 

a2 + a – 72 = 0  a = – 9,8

[ k.M-2 (vf/kdr e vad  : 18)
– bl  [ k.M esa N% (06) i z' u gSaA i zR; sd i z' u dk mÙkj  , d l a[ ; kRed eku (NUMERICAL VALUE) gSA
– i zR; sd i z' u ds mÙkj  ds l gh l a[ ; kRed eku dk ekmt  (mouse) vkSj  vkWu LØhu (on-screen) opv̀y uqesfj d dhi SM (virtual

numeric keypad) ds i z; ksx l s mÙkj  ds fy,  fpfUgr  LFkku i j  nt Z dj saA ; fn l a[ ; kRed eku esa nks l s vf/kd n' keyo LFkku gS] r ks l a[ ; kRed
eku dks n' keyo ds nks LFkkuksa r d VaªdsV/j kmaM&vkWQ (truncate/round-off) dj saA

– i zR; sd i z' u ds mÙkj  dk ewY; kdu fuEu ; kst uk ds vuql kj  gksxk%
i w.kZ vad : +3 ; fn nt Z fd; k x; k l a[ ; kRed eku (numerical value) gh l gh mÙkj  gSA
' kwU;  vad : 0 vU;  l Hkh i fj fLFkfr ; ksa esa

1. ekuk fd ˆˆ ˆa 2i j k  


 v©j  ˆˆ ˆb i 2j k  


 nksa l fn' k (vectors) gSaA ekuk fd , d l fn' k c a b   
  

.  gSA

; fn l fn' k  a b
 

 i j  c


 d k çk{ksi  (projection) 3 2 gS] r c   c a b c  
   

 d k fuEur e

(minimum) eku cj kcj _____
Sol. 18

C. a b

a b

  
 =3 2 C =(2,1,–1)+(1,2,1)

= (2+, +2, –+)

C a c b 3 2
a b

  


 C . a =2(2+) + +2+ – = 6 + 3

(6 3 ) (6 3 )
3 2

      
= 3 2 c . b = 2+ + 2+4++ = 6 + 3

  2   
2

a b =6+6+23

a b  = 18 =3 2

Now   c a b .c  = 
2

c – a b c 
    a b c 

   = 0

= (2+)2 + (+2)2+(–+)2



= 62 + 62 + 6 = 6(2+2+)
For minimum value =  =  = 1
we get minimum value = 18

2. ekuk fd fdl h èkukRed i w.kkZad (positive integer) n ds fy,

det 

n n
n 2

k
k 0 k 0

n n
n n k

k k
k 0 k 0

k C k

C k C 3

 

 

 
 
 
 
 
 

 

 
=0

r c 
nn

k

k 0

C
k 1   cj kcj _____

Sol. 6.2

 
n n2

c
k 0

k k k G


  =  
n

k 0

k 1 k


 n
k

.
n 1
k 1



 n-2Gc–2 + 
n

r 0

k

 n

k
n–1Ck–1

=  n(n–1). 2n–2 + n 2n–1

= n.2n–2 [(n-1)+2]
= n(n+1) 2n–2

n

k 0

k

 n

k
n-1Cn-1 = n2n–1

n

k 0

3k

 n-1Cn-1 = nCo

 +31(nC1) + (32) ne + ....+ 3n (nCn)

Now

  n 2

n 1 n

n n 1
n(n 1)2

2
n2 4








=0

n

n 1 n

2 2
n2 4 =0 22n+1 =n. 22n–1

= n 4

44
1c

k 0

C
k 1  = 

4
0C

1
+

4
1C

2
+

4
2C

3
+

4
3C

4
+

4
4C

5

= 1+2+2+1+1/5

=
31
5

= 6.20



3. ekuk |X| l eqPp;  (set) x ds r Roksa (elements) dh l a[ ; k n' kkZr k gSA ekuk fd S = {1,2,3,4,5,6} , d çfr n' kZ l ef"V
(sample space) gS ft l esa çR; sd r Ro ds vkus dh l EHkkouk l eku gSA ; fn A r Fkk B çfr n' kZ l ef"V S, l s l Ec)  Lor a=k
?kVuk, ¡ (independent events) gS r c mu Øfer &; qXeksa (ordered pairs) (A,B) dh l a[ ; k ft l esa 1 < |B| < |A|,
gks] cj kcj _____

Sol. (1523)
Number of ordered pair (A B)
6C1(6C2+6C3+....+ 6C6) + 6C2(6C3+6C4+6C5+6C6)+ 6C3(6C4+6C5+6C6)+6C4(6C5+6C6)+6C5

6C6
= (6C1

6C2+6C2+....6C3+6C6)+(6C1
6C3+6C2

6C4+6C3
6C5+6C4

6C6)
+ (6C1

6C4+6C2
6C5+6C3

6C6)+(6C3
6C5+6C2+6C6)+(6C1

6C6)
= (12C5–6C1)+(12C4–6C2)+(12C3–6C3)+(10C2–6C4)+(12C1–6C1)
= (12C1+...+12C5)–(6C1+...+6C4+6C5)=1585–62=1523

4. l ekdyu (integral)
/2

5
0

3 cos d
( cos sin )

 


  
dk eku cj kcj  _

Sol. 0.5

I =  
2

50

3 cos

cos sin

 

  


King prop and add.

2I =  
2

40

3

cos sin



  


I =
3
2

  
22

40

3sec

1 sin

 




= tan = t2

= sec2qd = 2tan

I =
3
2 40

2 dt
(1 1)

 


= 3 40

t 1 1 dt
(t 1)

  


= 3 3 40

1 1 dt
(t 1) (t 1)

  
     



= 2 3
0

1 1
32(t 1) (t 1)


 

   



= 3
1 10
2 3

      
  

= 3/6 = 0.5

5. i kap O; fDr  A,B,C,D r Fkk E òÙkh;  Øe (circular management) esa cSBs gSaA ; fn çR; sd dks r hu j axksa yky] uhys r Fk gj sa
j ax dh Vksfi ; ksa esa l s , d j ax dh Vksi h nh t kr h gS] r c Vksfi ; ksa dks fdr us çdkj  l s ck¡V l dr s gSa ft l esa l ayXu (adjacent)
cSBs O; fDr ; ksa dh Vksfi ; ksa ds j ax fHké gksa &

Sol. (30.00)
Maximum number of hats used the same colour are 2. They cannot be 3 otherwise atleast
2 hats of same colour are consecutive.
Now, Let hats used are R, R, G, G, B
(Which can be selected in 3 ways. It can be RGGBB or RRGBB also)
Now, numbers of ways of disturbing blue hat (single one) in 5 person equal to 5
Let blue hat goes to person A.

Now, either position B & D are filled by green hats and C & E are filled by Rads hats or B
& D are filled by Red hats and C & E are filled by Green hats
 2 ways are possible
Hence total number of ways=3×5×2=30ways

6. var j ky  (intervals) 
3,

4 4
    

 esa______

Sec–1 
10

k 0

1 7 k 7 (k 1)Sec Sec
4 12 2 12 2

             
    



dk eku cj kcj  ____
Sol. 0

Sec–1

10

k 0

1 1
7 k 7 (k 1)4 cos cos
12 2 12 2



 
 
 
                 



Sec–1 

 

 

10

k 0

k 17 7 ksin
12 2 12 21
7 k 74 cos cos k 1
12 2 12 2



                 
                  



Sec–1  
10

k 0

1 7 7tan k 1 tan k
4 12 2 2 2

                
     



Sec-1 
10

k 0

1 7 7 2tan tan
4 12 2 12 2

                   
       

 -tan 12 2
   

 



+...+
7 11tan
12 2

     
  

– tan 
7 10
2 2
   

 

Sec–1 
1 13 7tan tan
4 12 12

     
  

Sec–1
1 7tan tan
4 12 12

           
     

Sec–1   1 2 3 12 3
4

    
 

Sec–1(1)
= 0.00

[ kaM - 3 [vf/kdr e vad : 12]
 bl  [ kaM esa nks (02) l wph&l eqyu (List-Match) l sV~l  gSA
 i zR; sd l wph l qesyu l sV (set) esa nks (02) , dkf/kd fodYi  i z' u (multiple choice question) gSA
 i zR; sd l wph&l qesyu l sV esa nks l wfp; k gS % l wph - II vkSj  l wph - II
 l wph-I esa pkj  i zfof"V; k¡ (I), (II), (III) vkSj  (IV) gS , oa l wph -II esa N% i zfo"V; kW (P), (Q), (R), (S), (T) vkSj  (U) gSA
 i zR; sd , dkf/kd fodYi  i z' u esa l wph -I vkSj  l wph-II i j  vk/kkfj r  pkj  fodYi  fn; s x; s gS] vkSj  bu fodYi ks esa l s dsoy , d

fodYi  gh , dkf/kd fodYi  i z' u dh ' kr sZ dks i wj k dj r k gSA
 i zR; sd i z' u ds mRr j  dk weY; kadu fuEu ; kst uk ds vuql kj  gksxk &

i w.kZ vad : +3   ; fn fl QZ l gh fodYi  dks gh pquk x; k gSa
' kqU;  vad :   0   ; fn dksbZ Hkh fodYi  ugha pquk x; k gSa (vFkkZr ~ i z' u vuql kfj r  gS)
_ .k vad : –1   vU;  l Hkh i fj fLFkfr ; ksa esaA

vuqPNsn esa nh xbZ t kudkj h ds vkèkkj  i j  l wfp; ksa dk mfpr  feyku dj ds ç' u dk mÙkj  nsaA
1. ekuk fd f(x) = sin(cosx) r Fkk g(x) = cos(2 sinx) nksa Qyu (functions) gS t ks x > 0 esa i fj Hkkf"kr  gSaA

fuEufyf[ kr  l eqpp;  (set) ft uds r Roksa dks c<+r s gq,  Øe esa fy[ kk x; k gS] bl  çdkj  i fj Hkkf"kr  gSaA
X = {x : f(x) = 0}, Y = {x : f'(x) = 0},
Z = {x : g(x) = 0}, W = {x : g'(x) = 0},

l wph (List-I) esa X, Y, Z r Fkk W l eqPp;  gSA l wph (List-II) esa bu l eqPp;  ds ckj sa esa dqN l wpuk, ¡ gSA
l wph-I l wph-II

(I) X (P) 
3, ,4 , 7

2 2
     

 

(II) Y (Q) l ekUr j  Js.kh (an arithmetic progression)
(III) Z (R) l ekUr j  Js.kh ugha gS (NOT an arithmetic progression)

(IV) W (S) 
7 13, ,

6 6 6
     

 

(T) 
2, ,

3 3
    

 



(U) 
3,

6 4
    

 

fuEu esa l s d©ul k , dek=k l a; kst u l gha gS\
(1) (III), (P), (Q), (U)
(2) (IV), (P), (R), (S)
(3) (III), (R), (U)
(4) (IV), (Q), (T)

Sol. 2

2. vuqPNsn esa nh xbZ t kudkj h ds vkèkkj  i j  l wfp; ksa dk mfpr  feyku dj ds ç' u dk mÙkj  nsaA
ekuk fd f(x)=sin (cosx) r Fkk g(x)=cos(2 sin x) nks Qyu (function) gSa t ks x > 0. fuEufyf[ kr  l eqpp;  (set)
ft uds r Roksa dks c<+r s gq,  Øe esa fy[ kk x; k gS] bl  çdkj  i fj Hkkf"kr  gSaA

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

l wph (List-I) esa X,Y,Z r Fkk W l eqPp;  gSA l wph (List-II) esa bu l eqPp;  ds ckj sa esa dqN l wpuk, ¡ gSA
l wph-I l wph-II

(I) X (P)
3, , 4 ,7

2 2
     

 

(II) Y (Q) l ekUr j  Js.kh (an arithmetic progression)
(III) Z (R) l ekUr j  Js.kh ugha gS (NOT an arithmetic progression)

(IV) W (S)
7 13, ,

6 6 6
     

 

(T)
2, ,

3 3
    

 

(U)
3,

6 4
    

 

fuEu esa l s d©ul k , dek=k l a; kst u l gha gS\
(1) (I ), (Q), (U) (2) (II),(Q), (T) (3) (I), (P), (R) (4) (II), (R), (S)

Sol. 2
f(x) = 0  sin(cosx) = 0
  cosx = n  cosx = n

 cosx =–1, 0, 1 X = (n,(2n+1) 
2


)

= (n ,n)
2


f'(x) = 0  cos(cosx) (– sinx) = 0

 cosx = (2n + 1) 
2


 or x = n

 cosx =–1, 0, 1  x =(n(2n+1) 
2


) = (n ,n ))
2




f'(x) = 0  cos(cosx) (–sinx) = 0

 cosx = n + 
1
2

 or X n



 cos x = 
1
2

  of x = n

 y = 
2an 2 r ,n n

3 3
       

 

g(x) = 0 � cos(2xsinx) = 0  2sinx = (2n+1) 
2


 sinx = 
2n 1

2


 – 
1
2

 + 
3
2

 cosx = n + 
1
2

 or x n  cosx = 
1
2

  or x = n

 y = 
22n ,2n ,n ,n 1

3 3
        

 
g(x) = 0  cos(2sinx) = 0

 2 sinx = (2n + 1) 
2


 sinx = 
2n 1 1 3

4 4 4


  

 Z = 
1 3n sin1 ,n sin1 ,n 1
4 4

      
 

g'(x)= 0  –sin(2sinx) (2cosx) = 0

 2 sinx = n or x = (2n + 1) 
2


 sinx = 
n
2

 = 0, 
1 , 1 or x
2

   (2n + 1) 
2


 W = n ,(2n 1) ,np ,n 1
2 6
     

 

3. vuqPNsn esa nh xbZ t kudkj h ds vkèkkj  i j  l wfp; ksa dk mfpr  feyku dj ds ç' u dk mÙkj  nsaA
ekuk fd  òÙk (circle) c1 : x2+y2=9 r Fkk òÙk c2 :(x–3)2+(y–4)2=16, , d&nwl j s fcUnqvksa x r Fkk y i j  dkVr s gSA eku
yhft ,  , d v©j  òÙk C3 : (x–h)2+(y–k)2=r2 fuEufyf[ kr  ' kr ksZa dks l Ur q"V dj r k gS%
(i) C3 dk dsUæ (centre) C1 r Fkk C2 ds dsUæksa ds l j s[ k (collinear) gSA
(ii) C1 r Fkk C2 nksuksa C3 ds vUnj  gS v©j
(iii) C3, C1 dks M v©j  C2 dks N i j  Li ' kZ dj r k gSA
ekuk fd X v©j  Y l s gksdj  t kus okyh j s[ kk C3 dks Z v©j  W, i j  dkVr h gS r Fkk C1 r Fkk C3 dh mHk; fu"B Li ' kZ&j s[ kk
(common tangent) i j oy;  x2 =8y dh Li ' kZ&j s[ kk gSA
l wph–I esa dqN O; at d (expressions) ft udk eku uhps nha x; h l wph–II esa gSA

List I List II
(I) 2h + k (P) 6

(II)
ZW
XY

dh yEckbZ

dh yEckbZ
(Q) 6

(III)
MZN
ZMW

f=kHkqt dh {ks=kQy

f=kHkqt dh {ks=kQy (R)
5
4

(IV)  (S)
21
5



(T) 2 6

(U)
10
3

fuEu esa l s d©ul k , dek=k l a; kst u l gha gS\
(1) (II), (T) (2) (I), (U) (3) (I), (S) (4) (II), (Q)

Sol. 4

4. vuqPNsn esa nh xbZ t kudkj h ds vkèkkj  i j  l wfp; ksa dk mfpr  feyku dj ds ç' u dk mÙkj  nsaA
ekuk fd (circles) C1 : x2+y2=9 r Fkk òÙk C2 : (x–3)2+(y–4)2=16, , d nwl j s dks fcUnq X v©j  Y i j  dkVr s gSaA eku
yhft ,  , d v©j  òÙk C3 : (x–h)2+(y–k)2=r2 fuEufyf[ kr  ' kr ksZa dks l Ur q"V dj r k gS%
(i) C3 dk dsaæ (centres) C1 r Fkk C2 dsaæksa ds l j ss[ k (collinear) gSA
(ii) C1 r Fkk C2 nksuksa C3 ds vUnj  gS v©j
(iii) C3, C1 dks M v©j  C2 dks N i j  Li ' kZ dj r k gSA
ekuk fd X v©j  Y l s gksdj  t kus okyh j s[ kk C3 dks Z v©j  W, i j  dkVr h gS r Fkk C1 v©j  C3 dh , d mHk; fu"B Li ' kZ&j s[ kk
(common tangent) i j oy;  x2 = 8y dh Li ' kZ&j s[ kk gSA
l wph-I (List I) esa dqN O; at d (expression) gS ft udk eku uhps nh x; h l wph-II (List II) esa gSA

List I List II
(I) 2h + k (P) 6

(II)
ZW
XY

dh yECkkbZ

dh yECkkbZ
(Q) 6

(III)
MZN
ZMW

f=kHkqt dh {ks=kQy

f=kHkqt dh {ks=kQy (R)
5
4

(IV)  (S)
21
5

(T) 2 6

(U)
10
3

fuEu esa l s d©ul k , dek=k l a; kst u xyr  gS\
(1) (IV), (S) (2) (IV), (U) (3) (I), (P) (4) (III), (R)

Sol. 1

W
N

C

(3,4)

P

Z M

Y

O
X

(i) 2r = MN = 3 + 2 23 4 4 12     r = 6

Contre C of circle C3 lies on y = 
4
3  x



Let C 
4h, h
3

 
  

OC = MC = OM = 
12
2

– 3 = 3  2 216h h 3
9

   
5h 3
3

  h = 
9
5

K = 
4 12̀h
3 3

   2h + K = 
18 12 6
5 5

 

(ii) Equation of line ZW

C1 – C2 = 0  3x + 4y = 9
Distance of ZW from (0,0)

2 2

| 9 | 9
53 4






Length of XY = 2 

2

2 93
5

 
    

 = 
24
5

Distance of ZW from C 
2 2

3 9 124 9
5 5

3 4


 


 = 

24 6
5


Lengthof ZW 6
length of XY



(iii) Area of MZN = 
1
2

 MN 
1 ZW
2
 
 
 

= 
72 6

5

Area of ZMW = 
1
2

 ZW (OM + OP) = 
1
2

 
24 6

5

93
5

  
 

 = 
288 6

25


Area of MZN
Area of ZMW


  = 

5
4

(iv) Slop of tangent to C1 at M = 
1

4 /3


 = –
3
4

 Equation of tangent y = mx 23 1 m 

y = –
3 3
4
 

91
16



y = 
3x
4


 – 

15
4

  x =–
4y
3 –3.....(i)

tangent to x2 = 4(2)y is

x = my + 
2
m


....(ii)

Compare (i) and (ii)

m = –
4
3  and 

2
m


 = – 5   = 
10
3
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