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Algebra

Binomial theorem

1. In the expansion of 

16
x 1

cos x sin

 
 

  
, if l

1
 is the least value of the term independent of x when 

8 4

 
  

and l
2
 is the least value of the term independent of x when 

16 8

 
   , then the ratio l

2
 : l

1 
is equal to :

16
x 1

cos x sin

 
 

  
ds izlkj esa, ;fn x ls Lora=k in dk fuEure eku  l

1
 gS tc 

8 4

 
    rFkk x ls Lora=k in dk fuEure

eku l
2
 gS tc  

16 8

 
   , rks vuqikr l

2
 : l

1 
cjkcj gS :

(1) 1 : 16 (2) 16 : 1 (3) 1 : 8 (4) 8 : 1

A. 2

Question ID : 4050362199

Option 1 ID : 4050367851

Option 2 ID : 4050367853

Option 3 ID : 4050367852

Option 4 ID : 4050367854

Sol.

16 r r

16
r 1 r

x 1
T C

cos x sin





   
    

    

= 16 16 2r r 16 r
rC x (cos ) (sin )    

= 16 – 2r = 0  r = 8

= 16 8 8
8C (cos ) (sin )  

Term independent of x = 
16

8 8

1
C

(sin cos )


 

= 
8

16
8 8

2
C

(sin 2 )




l
1
   :    2

4 2

 
    l

2 
    :

 
 2
8 4

 
  

l
1
   :   16C

8
 × 28  l

2 
    :   16C

8
 × 212

l
2
  :  l

1
     24 : 1   16 : 1
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Coordinate Geometry

Ellipse

2. The length of the minor axis (along y–axis) of an ellipse in the standard form is 
4

3
. If this ellipse touches the

line, x + 6y = 8; then its eccentricity is :

ekud :i esa ,d nh?kZo`Ùk ds y?kq v{k (y–v{k ds vuqfn'k) dh yEckbZ 
4

3
 gSA ;fn ;g nh?kZo`Ùk] js[kk  x + 6y = 8 dks Li'kZ

djrk gS] rks bldh mRdsUnzrk gS%

(1) 
5

6
(2) 

1 11

3 3
(3) 

1 5

2 3
(4) 

1 11

2 3

A. 4

Question ID : 4050362208

Option 1 ID : 4050367889

Option 2 ID : 4050367887

Option 3 ID : 4050367890

Option 4 ID : 4050367888

Sol. Equation of tangent  y = mx 2 2 2a m b 

Compare with 6y = – x + 8

y = – 
x 4

6 3


2 2 21 m a m b

1 41
6 3


  



1 = – 6m = 
2 2 2a m b

4


 

m = – 
1

6

2 2 24
a m b

3


 

2
b

3


 a2 = 16

e2 = 
2

2

b
1

a

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Algebra

Quadratic Equation

3. Let a, b , a 0 R  be such that the equation, ax2 – 2bx + 5 = 0 has a repeated root , which is also a root

of the equation, x2 – 2bx – 10 = 0. If  is the other root of this equation, then 2 + 2 is equal to :  

ekuk a, b ,a 0 R bl izdkj gSa fd lehdj.k ax2 – 2bx + 5 = 0  dk iqujko`Ùk ewy gS, tks lehdj.k x2 – 2bx – 10

= 0 dk Hkh ,d ewy gSA ;fn  bl lehdj.k dk nwljk ewy gS] rks 2 + 2 cjkcj gS :

(1) 28 (2) 25 (3) 26 (4) 24

A. 2

Question ID : 4050362195

Option 1 ID : 4050367838

Option 2 ID : 4050367836

Option 3 ID : 4050367837

Option 4 ID : 4050367835

Sol. ax  – 2bx + 5 = 0 2





b

a
  2 5

a
 

b2 = 5a

x  – 2bx – 10 = 0 
2





 +  = 2b  = –10

2 2

2

b 2b
10 0

a a
  

b2 – 2ab2 – 10a2 = 0

a = 
1

4

b2 = 
5

4

2 + 2 = ( + )2 – 2 = 4b2 + 20 = 4 × 
5

4
 + 20 = 25
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Algebra

Determinant

4. Let a – 2b + c = 1.

If  
x a x 2 x 1

f x x b x 3 x 2

x c x 4 x 3

  

   

  

, then :

ekuk Let a – 2b + c = 1gSA ;fn

If  
x a x 2 x 1

f x x b x 3 x 2

x c x 4 x 3

  

   

  

gS, rks :

(1) f(50) = 1 (2) f(50) = – 501 (3) f(–50) = –1 (4) f(–50) = 501

A. 1

Question ID : 4050362197

Option 1 ID : 4050367845

Option 2 ID : 4050367843

Option 3 ID : 4050367846

Option 4 ID : 4050367844

Sol. a – 2b + c = 1

x a x 2 x 1

f (x) x b x 3 x 2

x c x 4 x 3

  

   

  

R
1
  R

1
 + R

3
 – 2R

2

2x a c 2x 2b 2x 6 2x 6 2x 4 2x 4

f (x) x b x 3 x 2

x c x 4 x 3

         

   

  

1 0 0

f (x) x b x 3 x 2

x c x 4 x 3

   

  

= 1((x+ 3)2 – (x + 4) (x + 2)

= x2 + 6x + 9 – x2 – 6x – 8 = 1
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Coordinate Geometry

Parabola

5. If one end of a focal chord AB of the parabola y2 = 8x is at 
1

A , 2
2

 
 

 
, then the equation of the tangent to it

at B is :

;fn ijoy; y2 = 8x dh ,d ukfHk thok AB dk ,d Nksj 
1

A , 2
2

 
 

 
 ij gS] rks B ij bldh Li'kZ&js[kk dk lehdj.k gS%

(1) 2x + y – 24 = 0 (2) x – 2y + 8 = 0 (3) x + 2y + 8 = 0 (4) 2x – y – 24 = 0

A. 2

Question ID : 4050362209

Option 1 ID : 4050367891

Option 2 ID : 4050367893

Option 3 ID : 4050367892

Option 4 ID : 4050367894

Sol. y2 = 8x a = 2

21
A , 2 (2 t , 4 t)

2

 
  

 

1
t

2
 

t
1
t
2
 = – 1   

1
t2 1

2
    t

2
 = 2

R(8, 8)

Tangent  t = 0  y × 8 = 8 
x 8

2

 
 
 

 2y =  x + 8

x – 2y + 8 = 0

Differential Calculus

Methods of Differentiation

6. Let f and g be differentiable functions on R such that  fog is the identity function. If for some, a, bR ,

g'(a) = 5 and g(a) = b, then  f ' (b) is equal to :

ekuk R ij vodyuh; Qyu  f Qyu g  bl izdkj gSa fd  fog rRled Qyu gSA ;fn fdlh a, bR ds fy,  g'(a) = 5 rFkk

g(a) = b gSa, rks f ' (b) cjkcj gS:

(1) 
1

5
(2) 

2

5
(3) 5 (4) 1

A. 1

Question ID : 4050362203

Option 1 ID : 4050367867
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Option 2 ID : 4050367868

Option 3 ID : 4050367870

Option 4 ID : 4050367869

Sol. f(g(x)) = x

f ' (g(x)) g'(x) = 1

Put x = a

f ' (g(a)) g' (a) = 1

f ' (b) 5 = 1

f ' (b) = 
1

5

Differential Calculus

Continuity & Differentiability

7. Let [t] denote the greatest integer   t and 
0

4
lim A


 
  x

x
x

. Then the function,  f(x) = [x2]sin(x) is discontinuous,

when x is equal to :

ekuk [t] egÙke iw.kkZad   t dks n'kkZrk gS rFkk 
0

4
lim A


 
  x

x
x

gSA rks Qyu f(x) = [x2]sin(x) vlarr gS] tc x cjkcj gS%

(1) A 5 (2) A 21 (3) A 1 (4) A

A. 3

Question ID : 4050362201

Option 1 ID : 4050367861

Option 2 ID : 4050367862

Option 3 ID : 4050367860

Option 4 ID : 4050367859

Sol.
x 0

4
lim x A

x

 
  

 
x 0

4 4
lim x

x x

  
   
  

= 
x 0

4
lim 4 x A

x

 
  

 
A = 4

at 5  ; L.H.L = 4sin 5 

            R.H.L. = 5sin 5 

Algebra

Sequence & progression

8. Let a
n
 be the nth term of a G.P. of positive terms. If 

100

2n 1
n 1

a 200


  and 
100

2n
n 1

a 100


 , then 
200

n
n 1

a

  is equal to:
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ekuk /kukRed inksa dh ,d xq.kksÙkj Js<+h dk n oka in a
n
 gSA ;fn 

100

2n 1
n 1

a 200


 rFkk
100

2n
n 1

a 100


 ,rks  
200

n
n 1

a

  cjkcj gS:

(1) 300 (2) 150 (3) 225 (4) 175

A. 2

Question ID : 4050362200

Option 1 ID : 4050367855

Option 2 ID : 4050367856

Option 3 ID : 4050367858

Option 4 ID : 4050367857

Sol.
100

2n 1
n 1

a 200



100

2n
n 1

a 100




a
3
 + a

5
 + ........+ a

201
 = 200 ............(1)

a
2
 + a

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

200
 = 100 ............(2)

a
1
r2 + a

1
r4 + .................. + a

1
r200 = 200

a
1
(r2 + r4 + .................. + r200 = 200

200
2

1 2

r 1
a r 200

r 1

  
  

  
...........(1)

a
1
r + a

1
r3 + ....................+ a

1
r199 = 100

200

1 2

r 1
a r 100

r 1

  
  

  
...........(2)

(1)/(2)
r = 2

 200

1

2 1
a 2 100

3

 
  
 
 

 200
1a 2 1 150 

a
1
 + .......+ a

200

= 
 200

1

2 1
a 150

1



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Integral Calculus

Area Under Curve

9. Given :  

1,x 0 x
2

1 1
f x , x

2 2

1
, x 11 x 2


 




 



 


 and  
2

1
g x x

2

 
  
 

, xR . Then the area (in sq. units) of the

region bounded by the curves, y = f (x) and y = g(x) between the lines, 2x = 1 and 2 3x , is :

fn;k gS  

1,x 0 x
2

1 1
f x , x

2 2

1
, x 11 x 2


 




 



 


rFkk  
2

1
g x x

2

 
  
 

, xR .rks js[kkvksa  2x = 1 rFkk 2 3x  ds chp ]

oØkdsa y = f(x) rFkk y = g(x) }kjk izfrc) {ks=k dk {ks=kQy (oxZ bdkb;ksa esa) gS :

(1) 
3 1

4 3
 (2) 

1 3

3 4
 (3) 

1 3

2 4
 (4) 

1 3

2 4


A. 1

Question ID : 4050362206

Option 1 ID : 4050367882

Option 2 ID : 4050367880

Option 3 ID : 4050367881

Option 4 ID : 4050367879

Sol.

A(   , 0)1
2 B(   , 0)3

2

C(    , 1-     )3
2

3
2

D(    ,   )1
2

1
2
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Required area = Area of  trapezium ABCD 

3
2

1
2

2

x 1
dx

2

 
  

 


Area of trapezium m = 
1

2
 (Sum of parallel sides) (h)

= 
1 1 3 3 1

1
2 2 2 2 2

  
      

  

= 
1 3 3 3 1

2 2 2 2 2

  
     

  

= 
1 3 3 3 3 3 1 3

3
2 4 4 4 4 2 2

   
         

= 
3 3

2 4


3
22

1

2

1
x dx

2

 
 

 
 = 

3
2 2

1
2

1 1
x

3 2

 
 

 

=  
3

31 3 1 1 1
3 1

3 2 2 3 8

  
         

=  1
3 3 1 3 3 9

24
   

=    1 1
6 3 10 3 3 5

24 12
  

Final Ans. =  3 3 1
3 3 5

2 4 12
  

= 
3 3 3 5

2 4 4 12
  

= 
3 5 3

4 12 4
   = 

3 5 9

4 12




= 
3 4 3 1

4 12 4 3
  
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Algebra

Probability

10. A random variable X has the following probability distribution :

X : 1 2 3 4 5

P(X) : K2 2K K 2K 5K2

Then P(X > 2) is equal to :

,d ;kn`fPNd pj X dk izkf;drk caVu fuEu gS %

X : 1 2 3 4 5

P(X) : K2 2K K 2K 5K2

rks  P(X > 2) cjkcj gS%

(1) 
7

12
(2) 

1

6
(3) 

23

36
(4) 

1

36

A. 3

Question ID : 4050362210

Option 1 ID : 4050367896

Option 2 ID : 4050367895

Option 3 ID : 4050367897

Option 4 ID : 4050367898

Sol. p
i
 = 1  6k2 + 5k = 1

 k = – 1  or  k = 
1

6

p(x > 2) = k + 2 + 5k2 = 
23

36

Integral Calculus

Indefinite Integration

11. If  2

d

cos tan 2 sec 2




  

tan + 2log
e 
| f ()| + C  where C is a constant of integration, then the ordered pair (, f ()) is equal to :

;fn  2

d

cos tan 2 sec 2




  

tan + 2log
e 
| f ()| + C gS] tgk¡ C ,d lekdyu vpj gS] rks Øfer ;qXe (, f ()) cjkcj gS %

(1) (1, 1 – tan) (2) (1, 1 + tan) (3) (–1, 1 + tan) (4) (–1, 1 – tan)

A. 3

Question ID : 4050362205

Option 1 ID : 4050367876

Option 2 ID : 4050367878

Option 3 ID : 4050367875



11Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) JAN., 2020

Option 4 ID : 4050367877

Sol. 2

d

cos (tan 2 sec2 )



    =  tan + 2ln|f()| + c

2

d

1 sin 2
cos

cos 2



  
 

 


 =  2

cos 2 d

cos 1 sin 2

 

  

= 2 2

(cos sin )(cos sin )
d

cos (cos sin )

   


  

= 
2 1 tan

sec d
1 tan

  
  

  


tan = t  sec2d = dt

1 t
dt

1 t

 
 

 


1 + t = u
dt = du

1 (u 1) 2 u
du du

u u

  
 

du
2 du 2ln | u | – u C

u
   

= 2ln |1 + t | – (1 + t) + C
= 2 ln |1 + tan| – (1 + tan) + C

= 2 ln |1 + tan| – tan + C

Algebra

Complex Number

12. If z be a complex number satisfying | Re(z) | + | Im(z) | = 4, then | z | cannot be :

;fn z ,d ,slh lfEeJ la[;k gS tks | Re(z) | + | Im(z) | = 4 dks lUrq"V djrh gS] rks | z | ugha gks ldrk :

(1) 10 (2) 8 (3) 
17

2
(4) 7

A. 4

Question ID : 4050362196

Option 1 ID : 4050367841

Option 2 ID : 4050367840

Option 3 ID : 4050367842

Option 4 ID : 4050367839

Sol. z = x + iy 2 2| z | x y 

Re(z) = x Im(z) = y
|x| + |y| = 4

Methods of Differentiation Differential Calculus
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x + y = 4

(4,0)

Differential Calculus

Methods of Differentiation

13. If x = 2sin – sin2 and y = 2cos – cos2,  0,2  , then 
2

2

d y

dx
 at  =  is :

;fn x = 2sin – sin2 rFkk y = 2cos – cos2,  0,2  gSa , rks  =  ij 
2

2

d y

dx
dk eku gS %

(1) 
3

8
 (2) 

3

4
(3) 

3

2
(4) 

3

4


A. Bonus

Question ID : 4050362202

Option 1 ID : 4050367863

Option 2 ID : 4050367865

Option 3 ID : 4050367866

Option 4 ID : 4050367864

Sol. x = 2sin – sin2 y = 2cos – cos2

2

2

d dy
d y d dy d d

dx dxdx dx dx
d d

 
        

   
  

dy
2sin 2sin 2

d
   



dx
2cos 2cos 2

d
  



dy 2sin 2 2sin sin 2 sin

dx 2cos 2cos 2 cos cos 2

    
 

    

3
2cos sin

dy 32 2
cot

3dx 2
2sin sin

2 2

  
           
 
 
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2

2

d 3
cot

d y d d 3 dd 2
cot cot

dxdx dx 2 d 2 dx
d

 
             

   


= 
2 3 3 1

cos ec
2 2 2cos 2cos 2

 
   

  

= 

2 3
cosec

3 2

4 cos 2 cos

   
  
  

   
 
 

at  = 

= 
3 1 3 1 3

4 1 ( 1) 4 2 8

 
   

  

JEE Main Only topics

Mathematical Reasoning

14. If  p p q    is false, then the truth values of p and q are respectively :

;fn  p p q   vlr; gS] rks p rFkk q ds Øe'k% lR;eku gSa %

(1) F, F (2) F, T (3) T, T (4) T, F

A. 3

Question ID : 4050362213

Option 1 ID : 4050367907

Option 2 ID : 4050367909

Option 3 ID : 4050367910

Option 4 ID : 4050367908

Sol.

p q   p q

T T T T T

T F T F F

F T T F T

F F F F T

 p must be true and  p q   and this must be false

Integral Calculus

Differential Equation

15. If 2 2

d

d




y xy

x x y
; y (1) = 1, then a value of x satisfying y(x) = e is :
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;fn 2 2

d

d




y xy

x x y
; y (1) = 1gS, rks y(x) = e dks lUrq"V djus okyk x dk ,d eku gS :

(1) 
1

3 e
2

(2) 
e

2
(3) 2 e (4) 3 e

A. 4

Question ID : 4050362207

Option 1 ID : 4050367885

Option 2 ID : 4050367886

Option 3 ID : 4050367883

Option 4 ID : 4050367884

Sol. 2 2

dy xy

dx x y




y
v

x


y = vx  
dy dv

v x
dx dx

 

2

2 2 2

dv vx
v x

dx x v x
 



2

dv v
v x

dx 1 v
 



2

x dv v
v

dx 1 v
 


 

3

2

x dv v v v

dx 1 v

 




3

2

x dv v

dx 1 v






2

3

1 v dx
dv

v x


  

3 dv dx
v dv

v x
    

2

1
ln v ln | x | C

2v


   

2

2

x y
ln ln | x | C

2y x


   

1
ln1 ln1 C

2


  

1
C

2




2

2

x y 1
ln ln | x |

2y x 2
    
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2

2

x e 1
ln ln | x |

2e x 2
    

2

2

x 1
l ln x ln | x |

2e 2
     

2

2

3 x

2 2e


3e2 = x2  x = 3 e

Integral Calculus

Definite Integration

16. Let a function  f : [0, 5]  R be continuous, f (1) = 3 and F be defined as :

   
x

2

1

F x t g t dt  , where    
t

1

g t f u du  .

Then for the function F, the point x = 1 is :

(1) not a critical point (2) a point of local maxima

(3) a point of inflection (4) a point of local minima

ekuk ,d Qyu f : [0, 5]  R larr gS, f (1) = 3 gS rFkk F,    
x

2

1

F x t g t dt  }kjk ifjHkkf"kr gS] tgk¡

   
t

1

g t f u du  gS rks Qyu F ds fy,] fcUnq x = 1,d  :

(1) Økafrd fcUnq ugaha gSA (2) LFkkuh; mfPp"B fcUnq gSA

(3) ufr ifjorZu fcUnq gSA (4) LFkkuh; fuEufu"B fcUnq gSA

A. 4

Question ID : 4050362204

Option 1 ID : 4050367871

Option 2 ID : 4050367872

Option 3 ID : 4050367874

Option 4 ID : 4050367873

Sol. f : [0,5] R f (1) 3 

x
2

1

F(x) t g(t)dt 

2F '(x) x g(x)

F'(1) g(1)

t

1

g(t) f (u)d u   g(1) 0



16Matrix JEE Academy : Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

JEE (MAIN ONLINE) JAN., 2020

F'(1) g(1) 0 

2F ''(x) x g'(x) 2 xg(x) 

g '(x) f (x)

2F''(x) x f (x) 2 xg(x) 

F''(1) f (1) 2g(1)  = 3

From (1) and (2),  F(x) has local minimum at x = 1

Algebra

Determinant

17. The following system of linear equations

7x + 6y – 2z = 0

3x + 4y + 2z = 0

x – 2y – 6z = 0, has

(1) only the trivial solution

(2) infinitely many solutions, (x,  y,  z) satisfying x  = 2z

(3) infinitely many solutions, (x,  y,  z) satisfying y  = 2z

(4) no solution

jSf[kd lehdj.kksa ds fuEu fudk;

7x + 6y – 2z = 0

3x + 4y + 2z = 0

x – 2y – 6z = 0

(1) dk dsoy rqPN gy gSaA

(2) x = 2z dks lUrq"V djus okys vuUr gy (x,  y,  z) gSaA

(3) y = 2z dks lUrq"V djus okys vuUr gy (x,  y,  z) gSaA

(4) dk gksbZ gy ugha gSA

A. 2

Question ID : 4050362198

Option 1 ID : 4050367848

Option 2 ID : 4050367850

Option 3 ID : 4050367849

Option 4 ID : 4050367847

Sol. 7x + 6y – 2z = 0

3x + 4y + 2z = 0

x – 2y – 6z = 0

7 6 2

D 3 4 2

1 2 6





 
 = 7 (– 24 + 4) – 6 (– 18 – 2) – 2 (– 6 – 4)
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= 7(– 20) – 6 (– 20) – 2 (– 10)
= – 140 + 120 + 20 = 0

7x + 6y = 2t
3x + 4y = – 2
21x + 18y = 6t
21x + 28y = – 14t

–10y = 20t         y = – 2t

t

7x + 6 (– 2t) = 2t
7x = 14t  x = 2t

x = 2z

Probability

18. If 10 different balls are to be placed in 4 distinct boxes at random, then the probability that two of these boxes

contain exactly 2 and 3 balls is :

;fn 10 fHk=k xsansa] 4 fHk=k cDlksa esa ;knP̀N;k j[kh tkuh gSa] rks bues ls nks cDlksa esa ek=k 2 rFkk 3 xsanksa ds gksus dh izkf;drk gS %

(1) 10

965

2
(2) 11

945

2
(3) 10

945

2
(4) 11

965

2

A. Bonus

Question ID : 4050362211

Option 1 ID : 4050367902

Option 2 ID : 4050367901

Option 3 ID : 4050367899

Option 4 ID : 4050367900

Sol. The following distrubutions are possible

P
1
 (3, 2, 0, 5), P

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

3
 (3, 2, 3, 2)

The respective probabilities are

1 10

10!
4!

3!2!0!5!P
4




2 10

10!
4!

3!2!1!4!P
4




3 10

10!
4!

3!2!3!2!2!2!P
4




Desired probability = P
1
 + P

2
 + P

3

= 15

945 17

2


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JEE Main Only topics

Set & Relations

19. If  A x :| x | 2  R  and  B x :| x 2 | 3   R ; then :

;fn  A x :| x | 2  R  rFkk  B x :| x 2 | 3   R ; rks :

(1)  A B 2,5  R (2)  A B 2, 1   

(3) B – A = R – (–2, 5) (4) A – B = [–1, 2)

A. 3

Question ID : 4050362194

Option 1 ID : 4050367834

Option 2 ID : 4050367833

Option 3 ID : 4050367832

Option 4 ID : 4050367831

Sol.  A x :| x | 2  R  B x :| x 2 | 3   R

 A 2 x 2   

For B x  2
x < 2 x  – 2  3
2 – x  3

x  – 1 x  5

 B x ( , 1] U[5, ,)    

Algebra

Sequence & progression

20. If  
n 2n

n 0

x 1 tan




    and 
2n

n 0

y cos




  , 0
4


   , then :

;fn  0
4


    ds fy,  

n 2n

n 0

x 1 tan




    rFkk 
2n

n 0

y cos




  gSa ,rks :

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

A. 1

Question ID : 4050362212

Option 1 ID : 4050367904

Option 2 ID : 4050367903

Option 3 ID : 4050367906

Option 4 ID : 4050367905

Sol. 2 4x 1 tan tan .....   
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2

2 2 2

1 1 1
x cos

1 ( tan ) 1 tan sec
    

     

y = 1 + cos2 + cos4 + .......

2

2 2

1 1
y cosec

1 cos sin
   

  

y(1 – x) = 1

cosec2 (1 – cos2) = 1

Vectors

Vectors

21. Let a


, b


 and c


 be three vectors such that a 3


, b 5


, b. c 10
 

 and the angle between b


 and c


 is 
3


.

If a


 is perpendicular to the vector b c
 

, then  a b c 
  

 is equal to ____________.

ekuk rhu lfn'k a


, b


 rFkk c


 bl izdkj gSa fd a 3


, b 5


, b. c 10
 

 rFkk b


 vkSj  c


 ds chp dk dks.k 
3


gSA ;fn

a


, lfn'k b c
 

 ij yEcor gS,rks   a b c 
  

cjkcj gS ____________k

A. 30

Question ID : 4050362218

Sol. b c 10
 

| b | |c | cos 10 
 

1
5 |c | 10

2
  


 | c | 4


a (b c) 0  
 

|a (b c) | | a | | b c |sin
2


   
    

= |a | | b c |
 

= ˆ3 || b| |c | sin n |
3

 

= 
3

3 | |b| |c |
2


 

= 
3

5 4 30
2
  

Algebra

Sequence & progression

22. The number of terms common to the two A.P.'s 3, 7, 11, ...., 407 and 2, 9, 16, ...., 709 is ________.
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nks lekarj Jsf<+;ksa 3, 7, 11, ...., 407 rFkk 2, 9, 16, ...., 709 esa mHk;fu"B inksa dh la[;k gS ________A

A. 14

Question ID : 4050362215

Sol. For common A.P.

First term = 23

Common difference = 7 × 4 = 28

T
n
   407

23 + (n – 1) 28  407

28(n – 1)  384

384
n 1

28
 

384 28
n

28




412
n

28


n  14.71  n = 14

Vectors

3D Geometry

23. If the distance between the plane, 23x  – 10y  – 2z  + 48 = 0 and the plane containing the lines

x 1 y 3 z 1

2 4 3

  
   and 

x 3 y 2 z 1

2 6

  
 


  R  is equal to 

k

633
, then k is equal to ______.

;fn lery 23x  – 10y  – 2z  + 48 = 0 rFkk js[kkvksa 
x 1 y 3 z 1

2 4 3

  
  vkSj 

x 3 y 2 z 1

2 6

  
 


  R  dks

varfoZ"V djus okys lery ds chp dh nwjh 
k

633
gS, rks k cjkcj gS ______A

A. 3

Question ID : 4050362217

Sol. Lines must be intersecting

x 1 y 3 z 1
s

2 4 3

  
   ..........(1)

x 3 y 2 z 1
t

2 6

  
  


..........(2)

(x, y, z) = (2s – 1, 4s + 3, 3s – 1) = (2t – 3, 6 t – 2, t + 1)
2s – 1 = 2t – 3
2t – 2s = 2  t – s = 1
6t – 4s = 5

1
t

2


1
s

2
   = – 7
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Distance = 2 2 2

23x( 3) 10( 2) 2(1) 48 3

633(23) (10) (2)

    


 
k = 3

Coordinate Geometry

Circle

24. If the curves, x2 – 6x + y2 + 8 = 0 and x2 – 8y + y2 + 16 – k =0, (k > 0) touch each other at a point, then the

largest value of k is ____________.

;fn oØ x2 – 6x + y2 + 8 = 0 rFkk x2 – 8y + y2 + 16 – k =0, (k > 0) ,d nwljs dks ,d fcUnq ij Li'kZ djrs gSa rks k dk

vf/kdre eku gS ____________A

A. 36

Question ID : 4050362216

Sol. Two circles touch each other

if    C
1
C

2
 = |r

1
  r

2
|

x2 – 6x + y2 + 8 = 0 C
1
 : (3, 0)

1r 9 8 1  

x2 + y2 – 8y + 16 – k = 0 C
2
 : (0, 4)

2r : 16 (16 k)   = k

C
1
C

2
 = 5

5 = |1 + k | or 5 = |1 – k |

± 5 = 1 + k ± 5 = 1 – k

k  = ± 5 – 1 k  = 1 ± 5

k  = 5 – 1 or – 5 – 1 k  = 1 – 5 or 1 + 5

k  = 4 k  = 6

k = 16 k = 36

Algebra
Binomial theorem

25. If 25
r rC C  and   25

0 1 2 25C 5.C 9.C ...... 101 .C 2 .k     , then k is equal to ___________.

;fn 25
r rC C  rFkk   25

0 1 2 25C 5.C 9.C ...... 101 .C 2 .k     ,rks k cjkcj gS  ___________A

A. 51

Question ID : 4050362214

Sol. C
r
 = 25C

r

C
0
 + 5.C

1
 + 9.C

2
 + .....+ (101) C

25
 = 2 25.k

25
25

r
r 0

(4r 1) C


  = 
25 25

25 25
r r

r 0 r 0

4 r C C
 

 

 
25

24
r 1

r 0

25
4 r C

r




  + 225

= 
25

24 25
r 1

r 1

100 C 2



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= 100 × 224 + 225 = 50 × 225 + 225

= 225 × 51

= k = 51


