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Integral Calculus

Differential Equation

1. Let xk + yk = ak, (a, k > 0 ) and 

1

3dy y

dx x

 
  
 

 =0, then k is :

;fn xk + yk = ak, (a, k > 0 ) rFkk 

1

3dy y

dx x

 
  
 

 = 0,rks k cjkcj gS :

(1) 
1

3
(2) 

2

3
(3) 

3

2
(4) 

4

3

A. 2

Question ID : 40503658

Option 1 ID : 405036200

Option 2 ID : 405036199

Option 3 ID : 405036202

Option 4 ID : 405036201

Sol. x
k
 + y

k
 = a

k

Differentiating

kxk–1 + kyk–1 
dy

dx
 = 0

 
dy

dx
 = 

k 1
x

y


 

 
 

Comparing with 
dy

dx
 = 

1/3
x

y

 
 
 

k – 1 = 
1

3

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 k = 
2

3

Trigonometry

Trigonometric Ratio and Identities

2. Let  and  be two real roots of the equation (k + 1) tan²x – 2 . tan x = (1 – k), where k(  –1) and 

are real numbers. If tan²    = 50, then a value of   is :

ekuk lehdj.k (k + 1) tan²x – 2 . tan x = (1 – k),  k(  –1) ,  R )  ds rFkk nks okLrfod ewy gSaA ;fn

tan²    = 50 gS, rks   dk ,d eku gS :

(1) 5 2 (2) 10 2 (3) 10 (4) 5

A. 3

Question ID : 40503667

Option 1 ID : 405036238

Option 2 ID : 405036237

Option 3 ID : 405036236

Option 4 ID : 405036235

Sol. tan  + tan  = 
2

k 1





and tan tan
k 1

k 1





tan( + ) = 
tan tan

1 tan tan

  

   
 = 

2

k 1
k 1 21
k 1


 






tan2 ( + ) = 50 = 
2

2



 2 = 100   = ± 10.

Integral Calculus

Definite Integration

3. If f (a + b + 1 – x) = f(x), for all x, where a and b are fixed positive real numbers,

then
b

a

1
x( (x) (x 1))dx

a b
 

  f f is equal to :

;fn lHkh x ds fy,]  f (a + b + 1 – x) = f(x) gS, tcfd a rFkk b fLFkj /ku okLrfod la[;k,¡ gS a ] rks

b

a

1
x( (x) (x 1))dx

a b
 

  f f cjkcj gS %

(1) 
b 1

a 1
(x 1)dx




 f (2) 

b 1

a 1
(x)dx



 f (3) 
b 1

a 1
(x)dx



 f (4) 
b 1

a 1
(x 1)dx




 f

A. 3
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Question ID : 40503660

Option 1 ID : 405036208

Option 2 ID : 405036209

Option 3 ID : 405036207

Option 4 ID : 405036210

Sol. I = 
1

a b
 

b

a

x( (x) (x 1))dx  f f ....(1)

Using the property 

b

a

(x) dx f  = 

b

a

(a b x)dx  f ;

I = 
1

a b
 

b

a

(a b x)( (a b x) (a b x 1))dx        f f ....(2)

But given that f(a + b + 1 – x) = f(x)  (a + b – x) = f (1 + x)
So Equation (2) becomes

I = 
1

a b
 

b

a

(a b x)  (f (x + 1) + f (x))dx ....(3)

Adding (1) and (3)     2I = 

b

a

( (x 1) (x)) dx  f f

 2I = 

b b

a a

(x 1) dx ( (a b x) dx    f f

 2I = 

b

a

2 (x 1)dx f

 I   = 

b

a

(a b x)dx  f

Putting x + 1  = t,      I  = 

b 1

a 1

(t) dt




 f  = 

b 1

a 1

(x)dx




 f

Algebra

Probability

4. An unbiased coin is tossed 5 times. Suppose that a variable X is assigned the value k when k consecutive

heads are obtained for k =3, 4, 5, otherwise X takes the value –1. Then the expected value of X, is :

,d vufHkur flDds dks ik¡p ckj mNkyk tkrk gSA ekuk] ,d pj X dks] k = 3, 4, 5 ds fy,] eku k fn;k tkrk gS tc flDds

ij Øekxr k fpÙk vk,a rFkk vU; lHkh fLFkfr;ksa esa X dk eku –1 gS] rks X dk visf{kr eku gS%

(1) 
3

16
(2) 

1

8
 (3) 

3

16
 (4) 

1

8
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A. 4

Question ID : 40503668

Option 1 ID : 405036239

Option 2 ID : 405036241

Option 3 ID : 405036240

Option 4 ID : 405036242

Sol. P (x = 5) = 
1

32
HHHHH

P(x = 4) = 
2

32
HHHHT or THHHH

P(x = 3) = 
5

32
HHHTT or HHHTH or THHHT or TTHHH or HTHHH

P(None of these) = 
8 3

1
32 4

 

Expectation (x) = x
i
 p(x

i
)

= 
1 2 5 3

5 4 3 1
32 32 32 4

      

= 
1

8

Differential Calculus

Monotonocity

5. Let the function , f: [–7, 0] R be continuous on [–7, 0] and differentiable on (–7, 0). If f(–7) = –3 and

f '(x) 2 , for all x (–7,0), then for all such functions f, f(–1) + f(0) lies in the interval :

ekuk Qyu : [–7, 0] R,[–7, 0] ij larr gS rFkk (–7, 0) ij vodyuh; gSA ;fn f(–7) = –3 vkSj lHkh x (–7,0) ds

fy, , f '(x) 2  gS, rks ,sls lHkh Qyuksa  f  ds fy,  f(–1) + f(0)ftl varjky esa gS] og gS%

(1) [ –3, 11] (2) [ –6, 20] (3) [ – , 11] (4) [ – , 20]

A. 4

Question ID : 40503659

Option 1 ID : 405036204

Option 2 ID : 405036205

Option 3 ID : 405036203

Option 4 ID : 405036206

Sol. Applying LMVT in interval  [– 7, 0],
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f ' (c
1
) = 

(0) ( 7)

0 ( 7)

 

 

f f
 

Þ  f (0)  14 – 3 = 11 .....(1)

Similarly, Applying LMVT in the interval [–7, –1] ;

f ' (c
2
) = 

( 1) ( 7)

1 ( 7)

  

  

f
  2

f (–1)   12 – 3 = 9 .....(2)

Adding (1) and (2) ; f (0) + f (–1)  11 + 9 = 20

JEE Main Only topics

Mathematical Reasoning

6. The logical statement (p q) (q p)     is equivalent to :

rdZlaxr dFku (p q) (q p)     fuEu dFkuksa esa ls rqY; gS \

(1) p (2) p (3) q (4) q

A. 2

Question ID : 40503670

Option 1 ID : 405036247

Option 2 ID : 405036249

Option 3 ID : 405036248

Option 4 ID : 405036250

Sol. Truth table

p q ~ p p q q p (p  q)  (q  ~ p)

T T F T F F

T F F F T F
F T T T T T

F F T T T T

This is e quivalent to ~p.

Integral Calculus

Area Under Curve

7. The area of the region, enclosed by the circle x² + y² = 2 which is not common to the region bounded by the

parabola y² = x an the straight line y = x, is :

o`Ùk x² + y² = 2 }kjk ifjc) {ks=k dk og {ks=kQy tks ijoy;] y² = x rFkk ljy js[kk] y = x }kjk ifjc) {ks=k esa ugha gS] gS%

(1)  
1

12 1
6

 (2)  
1

24 1
6

 (3)  
1

12 1
3

 (4)  
1

24 1
3



A. 1

Question ID : 40503661

Option 1 ID : 405036212

Option 2 ID : 405036211

Option 3 ID : 405036214

Option 4 ID : 405036213



6Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) JAN., 2020

Sol. Area of circle

x2 + y2 = 2  is r2 = 2 units

Area bounded by y2 = x and y = x is

O

A
(1,1)

BA
2
 = 

1

0

( x x)dx

     = 

13/2 2

0

2x x 1

3 2 6

 
  

 

So desired area

     = A
1
 – A

2
 = 2 – 

1

6
 = 

12 1

6


 units

Algebra

Complex Number

8. Let be a root of the equation x² + x + 1 = 0 and the matix A = 
1

3
 

2

4

1 1 1

1

1 ²

 
   
   

, the the matrix AA31 is

equal to : 0

;fn lehdj.k x² + x + 1 = 0 dk ,d ewy a gS rFkk vkO;wg A = 
1

3
 

2

4

1 1 1

1

1 ²

 
   
   

gS, rks vkO;wg A31 cjkcj gS%

(1) I
3

(2) A3 (3) A (4) A²

A. 2

Question ID : 40503653

Option 1 ID : 405036182

Option 2 ID : 405036181

Option 3 ID : 405036179

Option 4 ID : 405036180

Sol. A2 = 
2

2 4

1 1 1
1

1
3

1

 
   
   

2

2 4

1 1 1

1

1

 
   
   
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= 

3 0 0
1

0 0 3
3

0 3 0

 
 
 
  

 = 

1 0 0

0 0 1

0 1 0

 
 
 
  

A4 = 

1 0 0

0 0 1

0 1 0

 
 
 
  

 

1 0 0

0 0 1

0 1 0

 
 
 
  

 = 

1 0 0

0 1 0

0 0 1

 
 
 
  

 = I

So  A31 = A28.A3 = A3

Integral Calculus

Differential Equation

9. If y = y(x) is the solution of the differential equation, 
y xdy

e 1 e
dx

 
  

 
 such that y(0) = 0, then y(1) is equal

to:

;fn vodyu lehdj.k] 
y xdy

e 1 e
dx

 
  

 
, tcfd y(0) = 0, dk gy y = (x) gS] y(1) cjkcj gS%

(1) log
e
2 (2) 2+ log

e
2 (3) 1 +log

e
2 (4) 2e

A. 3

Question ID : 40503662

Option 1 ID : 405036216

Option 2 ID : 405036217

Option 3 ID : 405036215

Option 4 ID : 405036218

Sol. cy = t ey
dy

dx
          =

dt

dx

So 
dt

dx
– t = ex

Integrating factor = 1dxe  = e–x

So 
– xd

(e . t)
dx  =  1dx

 t.e–x = x + c  t = x ex + c ex  ey = x ex + c ex

Since y(0) = 0

 c = 1

So ey = x ex + ex

y(1) = log
e
(ex (x + 1)) |

x=1
 = 1 + log

e
2

Geometry

Parabola Coordinate

10. If y = mx + 4 is a tangent to both the parabolas, y² = 4x and x² = 2by, then b is equal to :
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;fn y = mx + 4, nksuksa ijoy;ksa] y² = 4x rFkk x² = 2by dks Li'kZ djrh gS, rks b cjkcj gS %

(1) 128 (2) –32 (3) –128 (4) –64

A. 3

Question ID : 40503663

Option 1 ID : 405036220

Option 2 ID : 405036222

Option 3 ID : 405036219

Option 4 ID : 405036221

Sol. Tangent to the parabola y2 = 4x is

y = mx + 
1

m

Comparing with y = mx + 4  m = 
1

4

It is target to another parabola x2 = 2by

 Quadratic x2 = 2b
x

4
4

 
 

 
 will have repeated roots

 2x2 – bx – 16b = 0
D = 0  b2 + 12 8b = 0  b = 0  or – 128
But for the curve to be parabola : b  0
  b = – 128

Vectors

3D Geometry

11. Let P be a plane passing through the points (2, 1, 0) , (4, 1, 1) and (5, 0, 1) and R be any point (2, 1, 6).

Then the image of R in the plane P is :

;fn ,d lery P, rhu fcanqvksa  (2, 1, 0) , (4, 1, 1) vkSj (5, 0, 1) ls gksdj tkrk gS] rFkk dksbZ vkSj fcUnq R (2, 1, 6) gS] rks

lery P esa R dk izfrfcEc gS%

(1) (6, 5, –2) (2) (6, 5, 2) (3) (4, 3, 2) (4) (3, 4, –2)

A. 1

Question ID : 40503665

Option 1 ID : 405036227

Option 2 ID : 405036229

Option 3 ID : 405036228

Option 4 ID : 405036230

Sol. Equation of the plane passing through

(2, 1, 0), (0, 1, 1) and (5, 0, 1) is
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x 2 y 1 z 0

4 2 1 1 1 0

5 2 0 1 1 0

  

  

  
 = 0

 x + y – 2z = 3
Image of R(2, 1, 6) in the given plane is

x 2 y 1 z 6

1 1 2

  
 


 = 2 2 2

2(2 x1 1x1 6 x 2 3)

1 1 2

   

 

 (x, y, z) = (6, 5, –2)

Differential Calculus

Methods of Differentiation

12. If  y(a) = 
tan cot 1 3

2 , , ,
1 tan ² sin ² 4

   
     

   

a+ a
a

a a
 then 

d

d

y

a
 at a = 

5

6


 is :

;fn y(a) = 
tan cot 1 3

2 , ,
1 tan ² sin ² 4

   
     

   

a+ a
a

a a
gS, rks a = 

5

6


 ij  

d

d

y

a
 dk eku gS :

(1) 
1

4
 (2) 

4

3
(3) 4 (4) 4

A. 4

Question ID : 40503669

Option 1 ID : 405036244

Option 2 ID : 405036243

Option 3 ID : 405036245

Option 4 ID : 405036246

Sol. 2

2

sin a cosa
2

cosa sin a
y(a) cosec a

sec a

 
 

   , 
3

a ,
4

 
  

 

= 22cot a 1 cot a 

= |1 + cot a|

For 
3

a ,
4

 
  

 
; cota < – 1  1 + cota < 0

 y(a) = – 1 – cota

2 2

55
aa

66

dy 5
cos ec a cos ec

da 6



 

 = 4

Algebra

Binomial theorem

13. The greatest positive integer k, for which 49k + 1 is a factor of the sum 49125 + 49124 + ...... 492 + 49 +1, is

:
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lcls cM+h /ku iw.kkZad la[;k k, ftlds fy, 49k + 1 ;ksxQy 49125 + 49124 + ...... 492 + 49 +1 dk ,d xq.ku [akM gS] gS %

(1) 60 (2) 63 (3) 65 (4) 32

A. 2

Question ID : 40503657

Option 1 ID : 405036196

Option 2 ID : 405036197

Option 3 ID : 405036198

Option 4 ID : 405036195

Sol. Sum = 
12649 1

49 1




 = 

  63 6349 1 49 1

49 1

 



So k = 63

Algebra

Sequence & progression

14. Five numbers are in A.P., whose sum is 25 and product is 2520. If one of these five numbers is 
1

2
 , then

the greatest number amongst them is :

ik¡p la[;k,¡ lekUrj Js<+h esa gSa] ftudk ;ksxQy 25 rFkk xq.kuQy 2520 gSA ;fn bu ik¡p la[;kvksa esa ls ,d 
1

2
  gS, rks buesa

lcls cM+h la[;k gS%

(1) 27 (2) 
21

2
(3) 7 (4) 16

A. 4

Question ID : 40503656

Option 1 ID : 405036194

Option 2 ID : 405036193

Option 3 ID : 405036191

Option 4 ID : 405036192

Sol. Let the five numbers in A.P. be

a – 2d, a – d, a, a + d, a + 2d

Sum = 5a = 25  a = 5 ....(1)

Product = a(a2 – d2) (a2 – 4d2) = 2520

 5(25 – d2) (25 – 4d2) = 2520

  4d4 – 125d2 + 121 = 0
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d2 = 1 or 
121

4
  d = ± 1 or ± 

11

2
.

Since one of the terms is 
11

2
 ; d = 

11

2

Largest term = a + 2d = 5 + 2 × 
11

2
 = 16

Algebra

Determinant

15. If the system of linear equation

2x + 2ay + az = 0

2x + 3by + bz = 0

2x + 4cy + cz = 0

where a, b, c, R are non-zero and distinct; has a non-zero solution, then:

(1) a + b + c = 0 (2) a, b, c are in A.P. (3) a, b, c are in G.P. (4)  
1 1 1

, ,
a b c

 are in A.P..

;fn fuEu jSf[kd lehdj.k fudk;

2x + 2ay + az = 0

2x + 3by + bz = 0

2x + 4cy + cz = 0

tgk¡ a, b rFkk c fofHk=k 'kwU;srj okLrfod la[;k,¡ gSa ; dk ,d 'kwU;srj gy gS] rks %

(1) a + b + c = 0 (2) a, b, c lekUrj Js<+h esa gSaA

(3) a, b, c xq.kksÙkj Js<+h esa gSaA (4)  
1 1 1

, ,
a b c

 lekUrj Js<+h esa gSaA

A. 4

Question ID : 40503654

Option 1 ID : 405036183

Option 2 ID : 405036186

Option 3 ID : 405036185

Option 4 ID : 405036184

Sol. For the system of equations to have non-zero solutions :

2 2a a

2 3b b

2 4c c
 = 0  6bc + 4ab + 8ac – 6ab – 8bc – 4ac = 0

 2ab + 2bc = 4ac

 b = 
2ac

a b
  a, b, c are in H.P..
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 
1

a
, 

1

b
, 

1

c
 are in A.P..

Coordinate  Geometry

Ellipse

16. If the distance between the foci of an ellipse is 6 and the distance between its directrices is 12, then the

length of its latus rectum is :

;fn ,d nh?kZo`Ùk dh ukfHk;ksa ds chp dh nwjh 6 gS rFkk bldh fu;rkvksa ds chp dh nwjh 12 gS] rks bldh ukfHkyEc thok dh

yEckbZ gS %

(1)3 2 (2) 
2

2
(3) 2 3 (4) 3

A. 1

Question ID : 40503664

Option 1 ID : 405036225

Option 2 ID : 405036223

Option 3 ID : 405036224

Option 4 ID : 405036226

Sol. Distance between foci = 2ac = 6 ....(1)

Distance between directrices = 
2a

e
 = 12 ....(2)

From (1) and (2)

a = 3 2  and e = 
1

2

e2 = 1 –  
2

2

b

a
b2 = 9

Length of latus rectum = 
2b

2
a

 = 
9

2
3 2

  = 3 2

Algebra

Complex Number

17. If Re
z 1

2z i

 
 

 
 = 1, where z = x + iy, then the point (x, y ) lies on a :

(1) straight line whose slope is 
2

3
 . (2)  circle whose centre is at 

1 3
,

2 2

 
  

 

(3) Circle whose diameter is 
5

2
(4) Straight line whose slope is 

3

2
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;fn Re
z 1

2z i

 
 

 
 = 1, tgk¡ z = x + iy, rks fcUnq (x, y ) fLFkr gS :

(1) ,d ljy js[kk ij] ftldk <+ky 
2

3
  gSA (2)  ,d o`Ùk ij] ftldk dsUnz fcUnq 

1 3
,

2 2

 
  

 
 gSA

(3) ,d o`Ùk ij] ftldk O;kl 
5

2
gSA (4) ,d ljy js[kk ij] ftldk <+ky 

3

2

A. 3

Question ID : 40503652

Option 1 ID : 405036175

Option 2 ID : 405036177

Option 3 ID : 405036178

Option 4 ID : 405036176

Sol. 2 2

z 1 (x 1) iy x 1 iy ((x 1) iy)(2 x (2 y 1) i)

2z i 2(x iy) i 2x (2 y 1)i 4x (2 y 1)

        
  

      

= 2 2

2x(x 1) y(2 y 1) i[ (x 1)(2 y 1) 2 xy]

4x 4y 4y 1

       

  

z 1
Re 1

2z i

 
 

 
  

2 2

2 2

2x 2x 2y y
1

4x 4y 4y 1

  


  

 2x2 + 2y2 + 2x + 3y + 1 = 0

 Circle with centre 
1 3

,
2 4

 
  

 
; radius = 

1 9 1

4 16 2
   = 

5

4
  dia = 

5

2

Vectors

Vectors

18. A vector ˆ ˆ ˆa i 2 j k( , R)     


 lies in the plane of the vectors, ˆ ˆb i j 


 and ˆ ˆ ˆc i j 4k  


. If a


bisects the angle between b


 and c


, then :

,d lfn'k ˆ ˆ ˆa i 2 j k( , R)     


ml lery esa ] ftlesa nksuksa lfn'k ˆ ˆb i j 


 rFkk ˆ ˆ ˆc i j 4k  


fLFkr gSa] fLFkr

gSA ;fn a


 lfn'kksa b


 vkSj c


 ds chp ds dks.k dks lef}Hkkftr djrk gS] rks %

(1) ˆa.k 4 0 


(2) ˆa.k 2 0 


(3) ˆa.i 1 0 


(4) ˆa.i 3 0 


A. 2

Question ID : 40503666

Option 1 ID : 405036234

Option 2 ID : 405036232

Option 3 ID : 405036231

Option 4 ID : 405036233
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Sol. If a


, b


 and c


 are copanar  

1

1 1 0

1 1 4

 


 = 0 .....(1)

Also a


 bisects the angle between b


 and c


 Let a


 =   ˆ ˆb c    
ˆ ˆ ˆ ˆ ˆi j i j 4k

3 2 3 2

   
  

 

 ˆ ˆ ˆi 2 j k    = 
4 2 4ˆ ˆ ˆi j k

3 2 3 2 3 2

 
  

 

Comparing, 
2

3 2


 = 2   = 3 2

 = 4 ;  = 4 ˆ ˆ ˆa 4i 2 j 4   k


But it does not satisfy any option

So let  ˆ ˆa b c 


 = 
2 4 4ˆ ˆ ˆi j k

3 2 3 2 3 2

 
   
 

Comparing, 
3 2

2
    ˆ ˆ ˆa i 2 j 2k  



 ˆa .k –2


 ˆa .k 2 0 


Differential Calculus

Function

19. If g(x) = x² + x – 1and (gof) (x) = 4x² – 10x +5, then f
5

4

 
 
 

 is equal to :

;fn g(x) = x² + x – 1 rFkk (gof) (x) = 4x² – 10x +5, rks  f
5

4

 
 
 

 cjkcj gS%

(1) 
3

2
 (2) 

1

2
 (3) 

1

2
(4) 

3

2

A. 2

Question ID : 40503651

Option 1 ID : 405036173

Option 2 ID : 405036171

Option 3 ID : 405036172

Option 4 ID : 405036174
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Sol. g(x) = x2 + x – 1 .................(1)

g(f(x)) = 4x2 – 10x + 5 .................(2)

Putting x = f(5/4) in equation (1)

g(f(5/4)) = (f(5/4))2  + f(5/4) – 1 .................(3)

Putting x = 5/4  in equation (2)

g(f(5/4)) = 4 × (5/4)2  – 10 × (5/4) + 5 .................(4)

From equation (3) and (4)

(f(5/4))2  + f(5/4) – 1 =  – 5/4

 f(5/4) = – 1/2

Algebra

P &C

20. Total number of 6-digit numbers in which only and all the five digits 1,3, 5, 7 and 9 appear, is

N% vadksa okyh lHkh la[;kvksa dh dqy la[;k ftuesa dsoy rFkk lHkh ik¡p vad 1,3, 5, 7 vkSj 9 gh gksa]

(1) 6! (2) 56 (3) 
1

(6!)
6

(4) 
5

(6!)
2

A. 4

Question ID : 40503655

Option 1 ID : 405036187

Option 2 ID : 405036190

Option 3 ID : 405036188

Option 4 ID : 405036189

Sol. If only and all the five digits out of 1, 3, 5, 7 & 9 appear in a 6 digit numbers, exactly one digit will repeat.

No. of ways of selecting that digit = 5C
1

No. of permutations of such digits = 
6!

2

So total number of such numbers = 5C
1
 × 

6!

2
 = 5 × 

6!

2

Differential Calculus

Limit

21.
x 3 x

x/2 1 x

3 3 12
lim

3 3x 2



 

 


 is equal to ______.

x 3 x

x/2 1 x

3 3 12
lim

3 3x 2



 

 


cjkcj gS______.

A. 36

Question ID : 40503673

Sol. Let 3x/2 = t ; x  2 ; t  3.
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Limit L = 

2

2

t 3

2

27
t 12

tlim
1 3

t t



 


 = 

4 2

t 3

t 12t 27
lim

t 3

 



= 
t 3
lim


4 2 2t 9t 3t 27

(t 3)

  



= 

2 2

t 3

(t 9) (t 3)
lim

(t 3)

 


 = 

t 3
lim


(t + 3) (t2 – 3)

Differential Calculus

Continuity & Differentiability

22. Let S be the set of points where the function, f(x) = |2–|x–3||, x R , is not differentiable. Then

x S

( ( ))

 f f x

;fn  S mu lHkh fcUnqvksa dk leqPp; gS] ftuds fy, Qyu]  f(x) = |2–|x–3||, x R vodyuh; ugha gS, rks

x S

( ( ))

 f f x cjkcj gS  &&&&&&A

A. 3

Question ID : 40503674

Sol. f(x) = |2–|x-31| = ||x-3|-2|

The graph of f(x) is shown below :

(0,1)

(1,0)

(2,1)

(3,2)

(4,1)
(6,1)

y = f(x)

(5,0)
x

From the graph ; the function is not differentiable at x = 1, 3 and 5.
f(1) = 0 ; f(3) = 2 ; f(5) = 0
 f(f(x)) = f(f(1)) + f(f(3)) + f(f(5))
              =  f(0) + f(2) + f(0)

              = 1 + 1 + 1 = 3

Coordinate Geometry

Straight Line

23. Let A (1, 0), B(6, 2) and 
3

C ,6
2

 
 
 

be the vertices of a triangle ABC. If P is a point inside the tgriangle ABC

such that the triangles APC, APB and BPC have equal areas, then the length of the line segment PQ, where

Q is the point 
7 1

,
6 3

 
  

 
,is_________.
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ekuk A (1, 0), B(6, 2) rFkk 
3

C ,6
2

 
 
 

, ,d f=kHkqt ABC ds 'kh"kZ fcUnq gSaA ;fn ,d fcUnq P,   ABC  ds vUnj bl izdkj

gS] fd f=kHkqtksa APC, APB vkSj BPC ds {ks=kQy cjkcj gSa] rks js[kk[kaM PQ, tcfd fcanq Q 
7 1

,
6 3

 
  

 
gS, dh yEckbZ gS

_________A

A. 5

Question ID : 40503675

Sol. The point P is centroid of ABC ;

So P = 
17 8

,
6 3

 
 
 

Q = 
7 1

,
6 3

  
 
 

PQ =  

2 2
17 7 8 1

6 6 3 3

   
     

   
 = 5

JEE Main Only topics

Statistics

24. If the variance of the first n natural numbers is 10 and the variance of the first m even natural numbers is 16,

then m + n is equal to _____.

;fn izFke n izkd`r la[;kvksa dk izlj.k 10 gS vkSj izFke m le&izkd`r la[;kvksa dk izlj.k 16 gS] rks m + n cjkcj gS _____A

A. 18

Question ID : 40503671

Sol. Variance of first n-natural numbers = 10



22n n
10

n n

  
  
 



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

10
6 n 2n

   
  

  


22(2n 3n 1) 3(n 2 2n 1)

10
12

    


 n2 – 1 = 120  n2 = 121  n =  11

But since n N   x = 11

Similarly variance of first m even natural numbers = 16

 Variance of first m natural numbers = 4

 
2m 1

4
12


  m2 = 49  m = 7

m + n = 7 + 11 = 18

Algebra

Binomial theorem

25. If the sum of the coefficients of all even powers of x in the product (1 + x + x² + ......x²n)(1 – x + x² – x³ ....

+ x²n) is 61, then n is equal to ________.

;fn xq.kuQy (1 + x + x² + ......x²n)(1 – x + x² – x³ .... + x²n) esa x ds lHkh le&?kkrksa okys xq.kkadksa dk ;kaxQy 61 gS, rks
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n cjkcj gS ________A

A. 30

Question ID : 40503672

Sol. Let (1 + x + x2 + ........x2n) (1 – x + x2 – x3 + ........... x2n)

= a
0
 + a

1 
x + a

2
x2 + a

3
x3 + ........a

4n
x4n ...........(1)

Put x = 1 in equation (1)

2n + 1 = a
0
 + a

1
 + a

2
 + a

3
 + ........a

4n
...........(2)

Put x = –1 in equation (1)

2n + 1 = a
0
 – a

1
 + a

2
 – a

3 
+ ..........a

4n
...........(3)

Adding (2) and (3)

2(a
0
 + a

2
 + a

4
 + .........a

4n
) = 4n + 2

 2 × 61 = 2(2n + 1)  2n + 1 = 61  n = 30


