
QUESTION WITH SOLUTION
DATE : 09-01-2019 _ MORNING



JEE MAIN_09 Jan 2019 _ Morning (Page # 1)

Corporate Office : Motion Education Pvt. Ltd.,  394 - Rajeev Gandhi Nagar, Kota

1. ekuk A =              

3 2isin, :
2 1 2isin

ek= dkYi fud gS]r ks A ds vo; oksa dk ; ksx gS %

(A) 
3
4


 (B)  (C) 
2
3


(D) 
5
6


Sol. C

3 2isin
1 2isin
 


   Pure Imaginary

  
3 2isinRe 0
1 2isin

  
   

3 – 4 sin2  = 0

2
3sin 

2– , ,
3 3 3
      

 

2. x  R – {0,1} ds fy, ] r hu Qyu f1(x) = 
1
x

, f2(x) = 1 – x r Fkk f3(x) = 
1

1 x
fn; s x; s gSaA ; fn , d Qyu

J(x), (f2 J.f1)(x)  = f3(x) dks l Ur q"V dj r k gS] r ks J(x) cj kcj  gS%

(A) f1(x) (B) f3(x) (C) f2(x) (D)  3
1 f x
x

Sol. B
)x(f))x(f(J(f 312 

1 – J x1
1

x
1












1 1J 1–
x 1 x

     

1 1 x –1J
x 1– x

   
 

1 / xJ(x)
1 / x –1



x1
1)x(J




  J(x) = f3(x)

3. 3 eh- fr ; Zd (slant) Å¡pkbZ okys yacòÙkh;  ' kadq dk vf/kdr e vk; r u ¼?ku eh- esa½ gS%

(A) 
4
3
 (B) 6 (C) 2 3 (D) 3 3
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Sol. C

r

h 3

2 2h r 9 

hr
3
1v 2

  21v .9cos .3sin
3

   

2v cos sin
9

  


  2

2

81
v
  = cos4 sin2

using  A.M.  G.M.
2 2

2cos cos sin
2 2

3

   
  3

2

2

481
v


3
2

2

2

2

481
v

81.4
v






27
81.4v

2
2 


v 2 3 

4. ; fn y = y(x), vody l ehdj .k 
dyx
dx  + 2y = x2 dk gy gS t ks y (1) = 1 dks l ar q"V dj r k gS] r ks 

1y
2
 
 
 

 cj kcj  gS%

(A) 
13
16 (B) 

1
4

(C) 
7
64 (D) 

49
16

Sol. D

2xy2
dx
dyx    xy

x
2

dx
dy










IF = 2dx
x
2

xe 

 dxxyx 32

C
4
xyx

4
2 

C = 
4
3

4
3

4
xyx

4
2 
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)2/1(y    y 
4
1

 = 64
1

+ 
4
3

16
1y   + 3

y = 16
49

5. ; fn 
1 2cos

3x
  
 
 

 + 
1 3cos

4x
  
 
 

= 
3x

2 4
   
 

] r ks x cj kcj  gS:

(A) 145
12

(B) 
145
10

(C) 146
12

(D) 145
11

Sol. A










x3
2cos 1

 = 
2


 – 








x4
3cos 1

1 2cos cos
3x

  
  

  
 = 

1 3cos – cos
2 3x

   
  

  











 

4
3cossin

x3
2 1

2
12 3cos sin 1

3x 4x


         

22

x4
31

x3
2

















2 2

4 9 1
9x 16x

    x2 = 16
9

9
4


  x2 = 9.16
8164 

  x2 = 
12
145

6. a,b,c (a < b < c) f=kT; kvksa okys r hu òÙk i j Li j  cká Li ' kZ dj r s gSaA ; fn x&v{k mudh mHk; fu"B Li ' kZ j s[ kk gS] r ks%

(A) a,b,c , d l ekUr j  Js<+h esa gSaA (B) a, b, c  l ekUr j  Js<+h esa gSaA

(C) 
1 1 1
b a c

  (D) 
1 1 1
a b c
 

Sol. D
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c
b

a

22 )b–c()cb(   = 22 )a–c()ac(   + 22 )a–b()ab( 

bc2  = ac2  + ab2

1 1 1
a b c
 

7. 52 i Ùkksa dks , d vPNh i zdkj  l s QasVh xbZ r k' k dh xì h esa l s] , d ds ckn , d] nks i Ùks i zfr LFkki uk l fgr  fudkys x, A ekuk X,
nksuksa ckj  esa i zkIr  bDdksa dh l a[ ; k dks n' kkZus okyk ; knf̀PNd pj  gS] r ks P(X = 1) + P(X = 2) cj kcj  gS%
(A) 52/169 7y(B) 24/169 (C) 25/169 (D) 49/169

Sol. C
P (X = 1) + P (X = 2)

= 52
4.

52
4

52
48

52
42 

= 52.52
400

 = 169
25

8. , sl h l Hkh j s[ kkvksa px + qy + r = 0 ds l eqPp;  i j  fopkj  dhft ,  ft uds fy,  3 p + 2q + 4r = 0 gS] r ks fuEu esa l s
dkSu&l k , d dFku l R;  gSa\

(A) j s[ kk, ¡ fcanq
3 1,
4 2

 
 
 

i j  l axkeh gSaA

(B) l Hkh j s[ kk, ¡ l ekar j  gSaA
(C) i zR; sd j s[ kk ewy fcanq l s gks dj  t kr h gSaA
(D) j s[ kk, ¡ l axkeh ugha gSaA

Sol. A
px + qy + r = 0

0rq
4
2P

4
3



  Line Pass 







2
1,

4
3

9. ; fn l a[ ; k 
4032

15
 dk fHkUukRed (fractional part)

k
15 gS] r ks k cj kcj  gSa%

(A) 6 (B) 4 (C) 8 (D) 14
Sol. C













15
2403
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= 











15
)2(8 1004











 

15
)115(8 100

  k = 8

10. 5 yM+fd; ksa r Fkk 7 yM+dksa dh , d d{kk dk fopkj  dhft , A bl  d{kk dh 2 yM+fd; ksa r Fkk 3 yM+dksa dks ysdj  cu l dus okyh
fHkUu Vheksa (terms), ; fn nks fo' ks"k yM+ds A r Fkk B , d gh Vhe ds l nL;  cuus l s euk dj r s gSa] dh l a[ ; k gS%
(A) 200 (B) 300 (C) 500 (D) 350

Sol. B
5 G & 7 B

     

2 G + 3 B

1
5

2
2

2
5

3
7

2
5 C.C.C–C.C

=  1
5

3
7

2
5 C–CC

= 10 {35 – 5}
= 300

11. fcUnq (–4,3,1) l s gks dj  t kus okyh j s[ kk] t ks l er y x + 2y – z – 5 = 0 ds l ekUr j  gS r Fkk j s[ kk 
x 1

3



 = 
y 3

2


 =

z 2
1



dks dkVr h gS] dk l ehdj .k gS:

(A) 
x 4 y 3 z 1

2 1 4
  

  (B) 
x 4 y 3 z 1

3 1 1
  

 


(C) 
x 4 y 3 z 1

1 1 1
  

 


(D) 
x 4 y 3 z 1

1 1 3
  

 

Sol. B

A R

(–4, 3, 1)
L2

P1

Let R on L2 ; (–1 –3t, 3 + 2t, 2 – t)
for t VL. np = 0

0n.AR p 

0)1)(–t1(2.t21).t3–3( 
3 – 3t + 4t – 1 + t = 0
t = – 1
VL = <6, –2, 2>  equation of L

12. , d d{kk ds 5 fo| kfFkZ; ksa dh Å¡pkbZ; ksa dk ek/;  150 l s-eh r Fkk i zl j .k 18 oxZ l s-eh- gSA 156 l s- eh- Å¡pkbZ okyk , d u,
fo| kFkhZ mul s vk feykA bu N% fo| kfFkZ; ksa dh Å¡pkb; ksa dk i zl j .k ¼oxZ l s-eh- esa½ gS%
(A) 16 (B) 20 (C) 22 (D) 18

Sol. B
Let students are s1, s2, s3, s4, s5
Given avg. high
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5
sssss

x 54321 
  = 15

  750si

& Variance
2

i 2(s )
–(s) 18

5


 2
i)s( = 112590

height of new student is 156
Now new variance

6
)156(112590 2

  – 6
)156750( 
 = 20

13. x2  n + 1 , n  N (i zkd r̀  l a[ ; kvksa dk l eqPp; ), ds fy,  l ekdy

   
   

2 2

2 2

2sin x 1 sin2 x 1
x dx

2sin x 1 sin2 x 1

  

    cj kcj  gS% (t gk¡ c , d l ekdyu vpj  gS).

(A) 
2

e
x 1log sec C

2
 

 
 

(B)  2 2
e

1log sec x 1 C
2

 

(C) 
2

2
e

1 x 1log sec C
2 2

 
 

 
(D)  2

e
1 log sec x 1 C
2

 

Sol. A
Let x2 – 1 =     2x dx = d

 


2sinsin2
2sinsin2

2
1

d

 


cos1
cos1

2
1

  d|2/tan|
2
1

= ln C2/sec 

C
2

1xsecln
2










 


14. ekuk Qyu f : R  R

f(x) = 


      
 


5, x 1
a bx, 1 x 3
b 5x, 3 x 5
30, x 5

; fn
; fn
; fn
; fn

} kj k i fj Hkkf"kr  gS] r ks f :
(A) l ar r  gS ; fn a = 5 r Fkk b = 5
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(B) a r Fkk b ds fdl h Hkh eku ds fy,  l ar r  ugha gS
(C) l ar r  gS ; fn a = 0 vkSj  b = 5
(D) l ar r  gS ; fn a = – 5 vkSj   b = 10

Sol. B
x = 1 5 = 5 = a + b   a + b = 5
x = 3 a + 3b = b + 15 = b + 15   a + 2b = 15
x = 5 b + 25 = 30 = 30
 b = 5

15. ekuk 0
2


   gSA ; fn vfr i j oy;  
2 2

2 2

x y 1
cos sin

 
 

dh mRdsanzr k 2 l s vf/kd gS] r ks bl ds ukfHkyac dh yackbZ ft l

vUr j ky esa gS] og gS%
(A) (3/2, 2] (B) (3, ) (C) (1,3/2] (D) (2,3]

Sol. B
eH > 2

 2
cos
sin1

2

2







sec  > 2

0 < cos  < 
2
1

23





Now

LR = 
a
b2 2

 = 
a2
)b2( 2

 = 



cos2

)(sin 2

LR = 



cos
sin2

2

LR = 2 tan  sin 
  ),3(LR 

16. ; fn oØksa y = 10–x2 r Fkk y = 2 + x2 ds chp , d i zfr PNsn i j  U; wu dks.k gS] r ks |tan| cj kcj  gS%

(A) 
4
9 (B) 

8
17

(C) 
8

15 (D) 
7

17
Sol. C

p

C2

C1

C1 : y = 10 – x2

C1 : y = 2 + x2

for Point of intersection



JEE MAIN_09 Jan 2019 _ Morning(Page # 8)

 : info@motion.ac.in, url : www.motion.ac.in,  : 1800-212-179999, 8003899588

10 – x2 = 2 + x2

x2 = 4
x = ± 2
P : (2, 6)

)2.2).(2.2(–1
2.2–2.2–tan 

tan  = 15
8

17. ekuk a
  = ˆ ˆi j , ˆˆ ˆb i j k  


 RkFkk c

  , sl s l fn' k gSa fd a c b 
   = 0


 r Fkk a.c

 
 = 4 gS] r ks 

2c


cj kcj  gS %

(A) 
19
2

(B) 8 (C) 
17
2

(D) 9

Sol. A

a c b 0  

a (a c b) 0   

0bacaa)c.a( 2 

2|a|
baa4c 



2
2,1,–1–0,4–,4c 



2
2,5–,3c 



4
4259|c| 2 



2 19|c |
2



18. ; fn r hu fHkUu okLr fod l a[ ; k; sa a, b r Fkk c , d xq.kksÙkj  Js<+h esa gS r Fkk a + b + c = xb, r ks x fuEu esa l s dkSu&l k ugha
gks l dr k\
(A) –2 (B) –3 (C) 2 (D) 4

Sol. C
a, b, c are in G.P.

br,b,
r
b

 are in G.P..

Now xbbrb
r
b



x – 1 = r + 
r
1
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19. òÙk x2 + y2 – 6x = 0 r Fkk i j oy;  y2 = 4x, dh , d mHk; fu"B Li ' kZ j s[ kk dk l ehdj .k gS %

(A) 2 3y  = –x – 12 (B) 2 3y  = 12x + 1 (C) 3y  = x + 3 (D) 3y  = 3x + 1
Sol. C

0x6–yx:C 22
1 

P : y2 = 4x

222
1 3y)3–x(:C 

P : y2 = 4x

T | C1   y = m(x – 3) ± 23 1 m

T | P   y = m × + 
m
1

  
1
m

 = – 3 m + 2m13 

2
21 3m 9 9m

m
    
 

6m9
m
1 2

2   = 2m99 

m2 = 3
1

m = ± 
3
1

T : 
xy 3
3

  

20. y-v{k ds l ekUr j  r Fkk l er yksa x +y + z = 1 vkSj  2x + 3y – z + 4 = 0 ds i zfr PNsnu l s gksdj  t kus okyk l er y fuEu
esa l s fdl  fcanq l s Hkh gks dj  t kr k gS\
(A) (–3,1,1) (B) (3,2,1) (C) (3,3, – 1) (D) (–3,0,–1)

Sol. B
P : P1 +  P2 = 0
P : (x + 2) x+ (1 + 3) y + (1 – ) z + (–1 + 4) = 0
for  :

0ĵ.np 

1 + 3 = 0    = – 1/3

P : 
1 4 7x z 0
3 3 3

   

P : x + 4z – 7 = 0
Now check options
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21.
4

4y 0

1 1 y 2
lim

y

  
 dk

(A) vfLr Ro gS r Fkk
1

4 2
ds cj kcj (B) vfLr Ro ugha gSA

(C) vfLr Ro gS r Fkk 
1

2 2
 ds cj kcj  gSA (D) vfLr Ro gS r Fkk  

1

2 2 2 1  ds cj kcj

Sol. A

4

4y 0

1 1 y – 2
Lim

y

 

4

4y 0

1 1 y –2
Lim

y

   
 
 

4

1

1 1 y 2

 
 
     

4

4 4y 0

1 y –1 1Lim
y 1 (y) 1

   
    
















 2y11

1
4

= 
24

1
22

1.
2
1



22. ; fn A = 
cos sin
sin cos

   
   

, r ks vkO; wg A–50 t c  = 
12


, cj kcj  gS%

(A) 

3 1
2 2
1 3
2 2

 
 
 
 
 
 

(B) 

1 3
2 2
3 1
2 2

 
 
 
 
 
 

(C) 

3 1
2 2
1 3
2 2

 
 
 
 
 
 

(D) 

1 3
2 2
3 1
2 2

 
 
 
 
 
 

Sol. A

A = 
cos –sin
sin cos

  
   

A2 = 
cos2 –sin2
sin2 cos2

  
   

A3 = 










2cos2sin
2sin–2cos












cossin
sin–cos

An = 










ncosnsin
nsin–ncos

A–50 = 










)50cos(–)50sin(–
)50sin(––)50cos(–
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A–50 = 

50 50pcos sin
12 12
50 50–sin cos
12 12

 
 
 

  
  

A–50 = 























2
3

2
1–

2
1

2
3

23. , d i j oy;  dk v{k] x-v{k ds vuqfn' k gSA ; fn bl ds ' kh"kZ r Fkk ukfHk] x-v{k dh /kukRed fn' kk esa ewyfcanq l s Øe' k% 2 r Fkk
4 dh nwj h i j  gSa] r ks buesa l s dkSu&l k fcanq bl  i j oy;  i j  fLFkr  ugha gS\

(A) (8,6) (B)  5,2 6 (C)  4, 4 (D)  6,4 2

Sol. A

P(h, k)

(4, 0)(2, 0)

y2 = 8 (x – 2)

24. ekuk a1,a2, .....,a30 , d l ekUr j  Js<+h gS] S = 
30

i
i 1

a

  r Fkk T =  

15

2i 1
i 1

a 

 .; fn a5 = 27 r Fkk S – 2T = 75, r ks a10 cj kcj

gSA
(A) 42 (B) 47 (C) 57 (D) 52

Sol. D
S – 27 = 75

    75d2)14(a2
2
152–d29a2

2
30

11 








15 d  = 75
d = 5 ... (i)
& a5 = 27
a1 + 4d = 27 ...(2)
a1 = 7
Now a10 = a1 + 9d
= 7 + 45 = 52

25. j Sf[ kd l ehdj .k fudk;
x + y + z = 2
2x + 3y + 2z = 5
2x + 3y + (a2 – 1)z = a + 1
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(A) dk |a| = 3  ds fy,  ek=k , d gy gSA (B) vl axr  gS t c |a| = 3
(C) ds a = 4 ds fy,  vuUr  gy gSaA
(D) vl axr  gS t c a = 4

Sol. B

1a32
232
111

2 
  = 0

  3a2 – 3 – 6 – 2a2 + 2 + 4 + 2a2 – 2 – 4 = 0

  0)3–a(3 2 

  a2 = 3   |a| = 3
  inconsistent

26. ; fn  r Fkk  l ehdj .k x2 + 2x + 2 = 0 ds nks ewy gSa] r ks 15 + 15 cj kcj  gS:
(A) 512 (B ) –512 (C) 256 (D) –256

Sol. D
x2 + 2 x + 1 = – 1
(x + 1)2 = i2
x = – (1 + i) – (1 – i)

15 + 15 = 
15 15

15/2 (–1 i) (–1– i)2
2 2

   
 

= 















  15.
4
3cos22 2/15
















 
4

45cos2–2 2/15

= – 2/152 .2. 2/12  = – 256

27. ; fn cwyh;  O; at d (p   q)+ (~p  q), p q  ds r qY;  gS] t gk¡  ,   ,    gS] r ks Øfer  ; qXe (     )+,  gS%

(A)  ,  (B)  ,  (C)  ,  (D)  , 

Sol. B

p

T
T
F
F

q

T
F
T
F

~ p

F
F
T
T

p ^ q

T
F
F
F

~ p v q

T
F
T
T

(p ^ q) ^ (~ p v q)

T
F
F
F

28.
3

0

cos x dx


  dk eku gS:

(A) 
4
3 (B) 0 (C) 

4
3

 (D)
2
3

Sol. A
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3

0

|cosx | dx












2/

32/

0

3 dx)x(cosdx)x(cos

= 3
2

 – 







3
2–

= 3
4

29. fdl h ,
4 2
     

 
, ds fy,  O; at d 3(sin – cos)4 + 6(sin + cos)2  + 4sin6 cj kcj  gS%

(A) 13 – 4cos2 + 6cos4 (B) 13 – 4cos2 + 6sin2cos2
(C) 13 – 4cos6 (D) 13 – 4cos4  + 2sin2 cos2

Sol. C

 624 sin4)cos(sin6)cos(sin3

=  62 sin4}2sin1{6}2sin1{3
= 9 + 3sin22 + 4 sin6 

}sincos3{sin49 422 
2 2 2 29 4(1–cos ){3cos (1 cos )}     

= 9 + 4 (1 – cos2) (3cos2 + cos2 – 2cos2 + 1)
= 13 – 4 cos6 

30. i j oy;  y = x2 – 1, bl  i j oy;  i j  fLFkr  , d fcUnq (2,3) i j  [ khaph xbZ Li ' kZ j s[ kk r Fkk y-v{k l s f?kj s {ks=k dk {ks=kQy ¼oxZ
bdkb; ksa esa½ gS%

(A) 
14
3 (B) 

32
3 (C) 

56
3 (D) 

8
3

Sol. D
C     : y = x2 – 1

T(2,3) : y – 3 = 4(x – 2)

P(2,3)(0,3)
Q

A(5/4,0)

B(0,–5)

       y – 4x + 5 = 0
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3

1–
dyx–8.2

2
1A

 
3

1–
dyy1–8A

3
1–

2/3 |)y1(
3
23–8A 

= 8 – 2/3 {23}

= 3
168   = 8/3
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