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PART-3 : MATHEMATICS
[kaM-1  :  (vf/kdre vad: 32)

� 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 gS(gSa)A
� izR;sd iz'u ds fy,]  fn,  gq,  fodYiksa esa ls lgh mÙkj (mÙkjksa) ls lacf/kr fodYi (fodYiksa) dks pqfu,A

� izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;kstuk ds vuqlkj gksxk :
iw.kZ vad : +4 ;fn dsoy (lkjs) lgh fodYi (fodYiksa) 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 (vFkkZr~ iz'u vuqÙkfjr gS).
½.k vad : –1 vU; lHkh ifjfLFkfr;ksa esaA

� mnkgj.k ;fn fdlh iz'u ds fy, dsoy fodYi (A), (B) vkSj (D) lgh fodYi gS]  rc

dsoy fodYi (A), (B) vkSj (D) pquus ij +4 feysaxs

dsoy fodYi (A) vkSj (B) pquus ij +2 feysaxs

dsoy fodYi (A) vkSj (D) pquus ij +2 feysaxs

dsoy fodYi (B) vkSj (D) pquus ij +2 feysaxs

dsoy fodYi (A) pquus ij +1 feysaxs

dsoy fodYi (B) pquus ij +1 feysaxs

dsoy fodYi (D) pquus ij +1 feysaxs

dksbZ Hkh fodYi uk pquus ij (vFkkZr~ iz'u vuqÙkfjr jgus ij) 0 vad feysaxs vkSj vU;  fdlh fodYiksa dks pquus

ij –1 vad feysaxsA

1. ekuk fd : ¡  ® ¡  dk eku f(x) = (x – 1) (x – 2) (x – 5) }kjk fn;k x;k gSA ifjHkkf"kr djsa

F(x) = ò
x

0

f(t)dt , x > 0.

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

(1) F dk ,d LFkkuh; fuEure (local minimum) x = 1 ij gS

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

(3) lHkh x Î (0, 5) ds fy, F(x) ¹ 0 gS

(4) F ds nks LFkkuh; mPpre vkSj ,d LFkkuh; fuEure (0, ¥) esa gSa

Ans. (1,2,3)
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2. ekuk fd a Î ¡ , |a| > 1 ds fy,

®¥

æ ö+ + +
=ç ÷

æ öç ÷+ + +ç ÷ç ÷+ + +è øè ø

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) 8 (2) –9 (3)  –6 (4) 7

Ans. (1,2)
3. rhu js[kk,a

= l
r

1
ˆL : r i, l Î ¡ ,

= + m
rr

2
ˆL : r k j, m Î ¡  vkSj

= + +
r

3
ˆ ˆ ˆL : r i j vk, n Î ¡

nh x;h gSaA L2 ds fdl fcanq (fdu fcanqvksa) Q ds fy, ge L1 ij ,d fcanq P vkSj L3 ij ,d fcanq R izkIr dj
ldrs gSa rkfd P, Q vkSj R ljs[k (collinear) gks tk;sa ?

(1)  + ˆk̂ j (2) k̂ (3) +
1 ˆk̂ j
2

(4) -
1 ˆk̂ j
2

Ans. (3,4)
4. ekuk fd F : ¡  ® ¡  ,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]

vkSj

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

Ans. (2,4)
5. v½.kkRed iw.kk±dksa (non-negative integers) n ds fy, ekuk fd

=

=

+ +æ ö æ öp pç ÷ ç ÷
+ +è ø è ø=

+æ öpç ÷
+è ø

å

å

n

k 0
n

2

k 0

k 1 k 2
sin sin

n 2 n 2f(n)
k 1

sin
n 2

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

(1) sin (7 cos–1 f(5)) = 0 (2) =
3

f(4)
2

(3) 
®¥

=
n

1
lim f(n)

2
(4)  If a = tan (cos–1 f(6)), rc a2 + 2a – 1 = 0

Ans. (1,2,4)
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6. ekuk fd  
é ù
ê ú= = ê ú
ê úë û

1

1 0 0

P I 0 1 0

0 0 1

, 
é ù
ê ú= ê ú
ê úë û

2

1 0 0

P 0 0 1

0 1 0

, 
é ù
ê ú= ê ú
ê úë û

3

0 1 0

P 1 0 0

0 0 1

, 
é ù
ê ú= ê ú
ê úë û

4

0 1 0

P 0 0 1

1 0 0

, 
é ù
ê ú= ê ú
ê úë û

5

0 0 1

P 1 0 0

0 1 0

,

é ù
ê ú= ê ú
ê úë û

6

0 0 1

P 0 1 0

1 0 0

 and 
=

é ù
ê ú= ê ú
ê úë û

å
6

T
K K

k 1

2 1 3

X P 1 0 2 P

3 2 1

tgk¡ vkO;wg (matrix) PK ds ifjorZ (transpose) dks T
KP  ls n'kkZ;k x;k gSA rc fuEu esa ls dkSu lk (ls) fodYi lgha gS

(gSa) ?

(1) X – 30I ,d O;qRØe.kh; (invertible) vkO;wg gSA

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

(3) ;fn X 

é ù é ù
ê ú ê ú= aê ú ê ú
ê ú ê úë û ë û

1 1

1 1

1 1
, rc a = 30

(4) X ,d lefer (symmetric) vkO;wg gS
Ans. (2,3,4)

7. ekuk fd x Î ¡  vkSj ekuk fd 
é ù
ê ú= ê ú
ê úë û

1 1 1

P 0 2 2

0 0 3

, 
é ù
ê ú= ê ú
ê úë û

2 x x

Q 0 4 0

x x 6

 vkSj R = PQP–1.

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

(1) x = 1 ds fy,, ,d ,slk ek=d lfn'k (unit vector) a + b + gˆ ˆ ˆi j k  lEHko gS] ftlds fy, 
aé ù é ù

ê ú ê úb =ê ú ê ú
ê ú ê úgë û ë û

0

R 0

0

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

(3) lHkh x Î ¡  ds fy, det R = det 
é ù
ê ú
ê ú
ê úë û

2 x x

0 4 0

x x 5

 + 8

(4) x = 0 ds fy,, ;fn R 
é ù é ù
ê ú ê ú=ê ú ê ú
ê ú ê úë û ë û

1 1

a 6 a

b b

, rc a + b = 5

Ans. (3,4)



AL
LE
N

JEE(Advanced) 2019/Paper-2

4 JEE(Advanced) 2019/Paper-2/Held on Monday 27 th May, 2019

8. ekuk fd 
p

= >2

sin x
f(x) , x 0

x

ekuk fd f ds lHkh LFkkuh; mPpre (local maximum) fcanq x1 < x2 < x3 < ... < xn < ... gSa vkSj f ds lHkh LFkkuh;

U;wure (local minimum) fcanq y1 <  y2 <  y3 < ... < yn < ... gSA rc fuEu esa ls dkSu lk (ls) fodYi lgh

gS (gSa)?

(1) izR;sd n ds fy, |xn –  yn| > 1 gS (2) x1 <  y1

(3) izR;sd n ds fy, 
æ öÎ +ç ÷
è øn

1
x 2n, 2n

2
 gS (4) izR;sd n ds fy, xn  +  1 –  xn > 2 gS

Ans. (1,3,4)

[kaM-2  :  (vf/kdre vad: 18)
� 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&LØhu (on-screen) opqZvy U;qesfjd

dhisM (virtual numeric keypad) ds iz;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. varjky (interval) 
p pé ù-ê úë û

3
,

4 4  esa

( )-

=

æ öæ ö+ pp p pæ ö+ +ç ÷ç ÷ç ÷ç ÷è ø è øè ø
å
10

1

k 0

k 11 7 k 7
sec sec sec

4 12 2 12 2

dk eku cjkcj gS

Ans. (0.00)

2. 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 lef"V S

ls lEc¼ Lora= ?kVuk,a (independent events) gS rc mu Øfer ;qXeksa (ordered pairs) (A,B) dh la[;k ftlesa

1  < |B| < |A| gks] cjkcj gS

Ans. (422.00)

3. ik¡p O;fDr A,B,C,D vkSj E o`Ùkh; Øe (ciruclar arrangement) esa cSBs gSaA ;fn izR;sd dks rhu jaxksa yky] uhys

vkSj gjs jax dh Vksfi;ksa esa ls ,d jax dh Vksih nh tkrh gSA]  rc Vksfi;ksa dks fdrus izdkj ls ck¡V ldrs gSa ftlls

layXu (adjacent) cSBs O;fDr;ksa dh Vksfi;ksa ds jax fHkUu gksaA

Ans. (30.00)
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4. ekuk fd fdlh /kukRed iw.kk±d (positive integer) n ds fy,

= =

= =

é ù
ê ú
ê ú =
ê ú
ê ú
ë û

å å

å å

n n
n 2

k
k 0 k 0

n n
n n k

k k
k 0 k 0

k C k

det 0

C k C 3

, rc 
= +å

nn
k

k 0

C
k 1

 cjkcj gS

Ans. (6.20)

5. lekdy (integral) 
( )

p q
q

q + q
ò
/2

5
0

3 cos
d

cos sin
 dk eku cjkcj gS

Ans. (0.50)

6. ekuk fd = + -
r ˆ ˆ ˆa 2i j k  vkSj = + +

r ˆ ˆ ˆb i 2 j k  nks lfn'k (vector) gSaA ekuk fd ,d lfn'k = a + b
rr r

c a b ,

a, b Î ¡ gSA ;fn lfn'k ( )+
rr

a b  ij c
r  dk izk{ksi  (projection) 3 2  gS] rc ( )( )- ´

rr r r
c a b .c  dk fuEure

(minimum) eku cjkcj gS

Ans. (18.00)

[kaM-3  :  (vf/kdre vad: 12)

� bl [kaM esa nks (02) lwph&lqesyu (List-Match) lsV~l (sets) gSA

� izR;sd lwph&lqesyu lsV (set) esa nks (02) ,dkf/kd fodYi iz'u (Multiple Choice Questions) gSA

� izR;sd lwph&lqesyu lsV esa nks lwfp;k¡ gS : lwph-I vkSj lwph-II

� lwph-I esa pkj izfof"V;k¡  (I), (II), (III) vkSj (IV) gS ,oa lwph-II esa N% izfof"V;k¡ (P), (Q), (R), (S), (T) vkSj (U) gSA

� izR;sd ,dkf/kd fodYi iz'u esa lwph-I vkSj lwph-II ij vk/kkfjr pkj fodYiksa esa ls dsoy ,d fodYi gh ,dkfèkr

fodYi iz"u dh 'krZ dks iwjk djrk gSA

� izR;sd iz'u ds mÙkj dk ewY;kad fuEu;kstuk ds vuqlkj gksxk :-

iw.kZ vad : +3 ;fn flQZ lgh fodYi gh pquk x;k gSaA

'kwU; vad :  0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS (vFkkZr~ iz'u vuqÙkfjr gS)A

½.k vad : –1 vU;  lHkh ifjfLFkfr;ksa esa

1. vuqPNsn es a nh xbZ tkudkjh ds vk/kkj ij lwfp;ks a dk mfpr feyku djds iz'u dk mÙkj ns aA

ekuk fd ƒ(x) = sin(p cosx) vkSj g(x) = cos(2p sinx) nks Qyu (function) gSa tks x > 0 esa ifjHkkf"kr gSaA fuEufyf[kr

leqPp; (sets) ftuds rRoksa dks c<+rs gq,  Øe esa fy[kk x;k gS] bl izdkj ifjHkkf"kr gSa :

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

Z = {x : g(x) = 0} , W = {x : g'(x) = 0}.
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lwph-I(List-I) X,Y,Z vkSj W leqPp; gSA lwph-II(List-II) esa bu leqPp;ksa ds ckjs esa dqN lwpuk,sa gSaA

lwph-I lwph-II

(I) X (P)
p pì üÊ p pí ý

î þ
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)
p p pì üÊ í ý

î þ
7 13

, ,
6 6 6

(T)
p pì üÊ pí ý

î þ
2

, ,
3 3

(U)
p pì üÊ í ý

î þ
3

,
6 4

fuEu esa ls dkSulk ,dek= la;kstu lgh gS?

Options
(1) (II), (R), (S) (2) (I), (P), (R)

(3) (II), (Q), (T) (4) (I), (Q), (U)

Ans. (3)
2. vuqPNsn es a nh xbZ tkudkjh ds vk/kkj ij lwfp;ks a dk mfpr feyku djds iz'u dk mÙkj ns aA

ekuk fd ƒ(x) = sin(p cosx) vkSj g(x) = cos(2p sinx) nks Qyu (function) gSa tks x > 0 esa ifjHkkf"kr gSaA fuEufyf[kr

leqPp; (sets) ftuds rRoksa dks c<+rs gq,  Øe esa fy[kk x;k gS] bl izdkj ifjHkkf"kr gSa :

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

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

lwph-I(List-I) X,Y,Z vkSj W leqPp; gSAA lwph-II(List-II) esa bu leqPp;ksa ds ckjs esa dqN lwpuk,sa gSaA

lwph-I lwph-II

(I) X (P)
p pì üÊ p pí ý

î þ
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)
p p pì üÊ í ý

î þ
7 13

, ,
6 6 6

(T)
p pì üÊ pí ý

î þ
2

, ,
3 3

(U)
p pì üÊ í ý

î þ

3
,

6 4
fuEu esa ls dkSulk ,dek= la;kstu lgh gS?

Options
(1) (IV), (Q), (T) (2) (IV), (P), (R), (S) (3) (III), (R), (U) (4) (III), (P), (Q), (U)

Ans. (2)
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3. vuqPNsn es a nh xbZ tkudkjh ds vk/kkj ij lwfp;ks a dk mfpr feyku djds iz'u dk mÙkj ns aA
ekuk fd oÙ̀k (circle) C1 :  x2 +  y2 = 9 vkSj oÙ̀k C2 : (x– 3)2 + (y – 4)2 = 16 ,d nwljs dks fcUnqvksa  X vkSj
Y ij dkVrs gSaA ekuk yhft;s ,d vkSj o`Ùk C3 : (x – h)2 +  (y  –  k)2 =  r2 fuEufyf[kr 'krks± dks larq"V djrk
gS :
(i) C3 dk dsaæ (centre) C1 vkSj C2 ds dsUæksa ds lajs[k (Collinear) gSA
(ii)  C1 vkSj C2 nksuksa C3 ds vUnj gSa vkSj
(iii) C3,  C1 dks M vkSj C2 dks N ij Li'kZ djrk gSA
ekuk fd X vkSj Y ls gksdj tkus okyh js[kk C3 dks Z vkSj W ij dkVrh gS rFkk C1 vkSj C3 dh ,d mHk;fu"B
Li'kZ js[kk (Common tangent) ijoy; x2

 =  8ay 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 gS

lwph-I lwph-II
(I) 2h  +  k (P) 6

(II)
ZW
XY

dh yEckbZ
dh yEckbZ (Q) 6

(III)
MZN

ZMW
f=Hkqt dk {k=s Qy
f=Hkqt dk {k=s Qy (R)

5
4

(IV) a (S)
21
5

(T) 2 6

(U)
10
3

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

(1) (IV), (S) (2) (IV), (U) (3) (III), (R) (4) (I), (P)
Ans. (1)
4. vuqPNsn es a nh xbZ tkudkjh ds vk/kkj ij lwfp;ks a dk mfpr feyku djds iz'u dk mÙkj ns aA

ekuk fd oÙ̀k (circles) C1 :  x2 +  y2 = 9 vkSj oÙ̀k C2 : (x– 3)2 + (y – 4)2 = 16 ,d nwljs dks fcUnqvksa  X vkSj
Y ij dkVrs gSaA ekuk yhft;s ,d vkSj o`Ùk C3 : (x – h)2 +  (y  –  k)2 =  r2 fuEufyf[kr 'krks± dks larq"V djrk
gS :
(i) C3 dk dsaæ (centre) C1 vkSj C2 ds dsUæksa ds lajs[k (Collinear) gSA
(ii)  C1 vkSj C2 nksuksa C3 ds vUnj gSa vkSj
(iii) C3,  C1 dks M vkSj C2 dks N ij Li'kZ djrk gSA
ekuk fd X vkSj Y ls gksdj tkus okyh js[kk C3 dks Z vkSj W ij dkVrh gS rFkk C1 vkSj C3 dh ,d mHk;fu"B
Li'kZ js[kk (Common tangent) ijoy; x2

 =  8ay 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 gS

lwph-I lwph-II
(I) 2h  +  k (P) 6

(II)
ZW
XY

dh yEckbZ
dh yEckbZ (Q) 6

(III)
MZN

ZMW
f=Hkqt dk {k=s Qy
f=Hkqt dk {k=s Qy (R)

5
4
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(IV) a (S)
21
5

(T) 2 6

(U)
10
3

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

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

Ans. (4)


