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Topic :-  3D 

Subtopic:- Line & Plane  

Level :- Tough 

1. Let L be a line obtained from the intersection of two planes x + 2y + z = 6 and y + 2z = 4. If 

point P(, , ) is the foot of perpendicular from (3, 2, 1) on L, then the value of 21( +  + ) 

equals : 

(1) 142    

(2) 68   

(3) 136  

(4) 102 

ekuk leryksa x + 2y + z = 6 rFkk y + 2z = 4 ds izfrPNsnu izkIr js[kk L gSA ;fn (3, 2, 1) ls js[kk L ij yEc dk 

ikn fcanq P(, , ) gS] rks 21( +  + ) dk eku cjkcj gS : 

(1) 142    

(2) 68   

(3) 136  

(4) 102 

 

Ans. (4) 

Sol. Dr’s of line 

ˆˆ ˆi j k

1 2 1

0 1 2

  = 3 î  –2 ĵ  + k̂  

Dr/s :- (3,–2, 1) 

Points on the line (–2,4,0) 

Equation of the line
x+2

3
 =

y – 4

–2
 =

z

1
 = 

 

Q (3,2,1) 

P(3–2,–2+4,) 


Dr’s of PQ ; 3–5,–2 +2. –1 

Dr’s of y lines are (3, –2, 1) 

Since PQ   line  

3(3 –5)–2(–2 +2)+ 1(–1) = 0 

 =
10

7
 



 

 

P
 
 
 

16 8 10
, ,

7 7 7
 

21(+ + ) = 21
 
 
 

34

7
 = 102 

 

Topic :-  Progression  

Subtopic:- Miscellaneous  

Level :- Tough 

2. The sum of the series 
2

n 1

n 6n 10

(2n 1)!





 


  is equal to : 

 (1) 
41

8
e + 

19

8
 e–1 – 10 

 (2)–
41

8
 e + 

19

8
 e–1 – 10 

 (3) 
41

8
e – 

19

8
 e–1 – 10 

 (4) 
41

8
e + 

19

8
 e–1 + 10 

Js.kh 

2

n 1

n 6n 10

(2n 1)!





 


  dk ;ksxQy cjkcj gS : 

 (1) 
41

8
e + 

19

8
 e–1 – 10 

 (2)–
41

8
 e + 

19

8
 e–1 – 10 

 (3) 
41

8
e – 

19

8
 e–1 – 10 

 (4) 
41

8
e + 

19

8
 e–1 + 10 

 

Ans. (3) 

Sol. 
 





 




2

n 1

n 6n 10

2n 1 !
 

Put 2n + 1 = r, where r = 3,5,7,... 

 n = 
r 1

2
 

 
   

    
 



2

2 2

r 1
3r 3 10

2n 6n 10 r 10r 29

(2n 1)! r! 4r!
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Now 


  


r 3,5,7

r(r 1) 11r 29 1

4r! 4 

 
  

  


r 3,5,7,......

1 11 29

(r 2)! (r 1)! r!
 

= 
      

                
      

1 1 1 1 1 1 1 1 1 1
..... 11 .... 29 .....

4 1! 3! 5! 2! 4! 6! 3! 5! 7!
 

= 

    
         

     
       

     

1 1 1
e e 2 e 2

1 e e e11 29
4 2 2 2

 

= 
 

       
 

1 1 11 29
e 11e 22 29e 58

8 e e e
 

= 
 

  
 

1 19
41e 80

8 e
 

 

Topic :-  MOD 

Subtopic:- Mixed 

Level :- Easy 

3. Let f(x) be a differentiable function at x = a with f’(a) = 2 and  f(a) = 4. Then  




x a

xf(a) af(x)
lim

x a

 equals : 

 (1) 2a + 4    

(2) 2a – 4  

 (3) 4 – 2a  

 (4) a + 4 

ekuk ,d Qyu f(x), x = a ij vodyuh; gS rFkk f’(a) = 2 vkSj f(a) = 4 gSaA rks 




x a

xf(a) af(x)
lim

x a
 cjkcj gS : 

 (1) 2a + 4    

(2) 2a – 4  

 (3) 4 – 2a  

 (4) a + 4 

 

Ans. (3) 

Sol. By L-H rule 

 





x a

f(a) af'(x)
L lim

1
 

  L = 4 – 2a 

 

Topic :-  Circle 

Subtopic:- Mixed 

Level :- Medium 



 

 

4. Let A (1, 4) and B(1, –5) be two points. Let P be a point on the circle (x – 1)2 + (y – 1)2 = 1 

such that  (PA)2+(PB)2 have maximum value, then the points, P, A and B lie on : 

(1) a parabola 

(2) a straight line 

(3) a hyperbola 

(4) an ellipse  

 ekuk nks fcanq A (1, 4) rFkk B(1, –5) gSaA ekuk òr (x – 1)2 + (y – 1)2 = 1 ij P ,d fcanq gS] ftlds fy, 

(PA)2+(PB)2 dk eku vf/kdre gS] rks fcanq P, A rFkk B fuEu esa ls fdl ij fLFkr gS \ 

(1) ,d ijoy; 

(2) ,d ljy js[kk 

(3) ,d vfrijoy; 

(4) ,d nh?kZòr  

 

Ans. (2) 

Sol. 

  

 PA2 = cos2 + (sin – 3)2 = 10 – 6 sin 

PB2 = cos2 + (sin – 6)2 = 37 – 12 sin 

PA2 + PB2|max. = 47 – 18 sin|min.


 
3

2
 

P, A, B lie on a line x = 1 

 

 

Topic :-  Circle 

Subtopic:- locus 

Level :- Medium 

5. If the locus of the mid-point of the line segment from the point (3, 2) to a point on the circle,  

x2 + y2 = 1 is a circle of the radius r, then r is equal to : 

y 
A (1, 4) 

P(1 + cos, 1 + sin) 

B (1, –5) 

x 
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(1) 
1

4
    

(2) 
1

2
   

 (3) 1   

 (4) 
1

3
 

;fn fcanq (3, 2) ls òŸk x2 + y2 = 1 ds fdlh fcanq rd js[kk&[k.M ds e/;&fcanq dk fcanqiFk] r f=T;k dk ,d òr gS] rks r 

cjkcj gS : 

(1) 
1

4
    

(2) 
1

2
   

 (3) 1   

 (4) 
1

3
 

 

Ans. (2) 

Sol.  

   

 P   (2h – 3, 2k – 2) →on circle 

 
 

    
 

2

23 1
h (k 1)

2 4
 

 radius = 
1

2
 

 

Topic :-  D.E. 

Subtopic:- Special Case 

Level :- Tough 

y 

x 

P 

Q(h, k) 

A(3, 2) 



 

 

6. Let slope of the tangent line to a curve at any point P(x, y) be given by 
2xy y

x


. If the curve 

intersects the line x + 2y = 4 at x = – 2, then the value of y, for which the point (3, y) lies on the 

curve, is : 

(1) –
18

11
   

(2) –
18

19
 

 (3) –
4

3
  

(4) 
18

35
 

ekuk ,d oØ ds fdlh fcanq P(x, y) ij Li'kZ js[kk dh izo.krk 

2xy y

x


 }kjk nh xbZ gSA ;fn ;g oØ] js[kk x + 2y = 4 

dks  x = – 2 ij dkVrk gS] rks y dk og eku] ftlds fy, fcanq (3, y) oØ ij gS] gS : 

(1) –
18

11
   

(2) –
18

19
 

 (3) –
4

3
  

(4) 
18

35
 

 

Ans. (2) 

Sol. 



2dy xy y

dx x
 





2

xdy ydx
xdx

y
 


  

    
   

2x x
d d

y 2
 




 
2x x

C
y 2

 

Curve intersect the line x + 2y = 4 at x = – 2  

So, –2 + 2y = 4  y = 3 

So the curve passes through (–2, 3) 

  
2

2 C
3
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4

C
3

 

curve is 


 
2x x 4

y 2 3
 

It also passes through (3, y) 


 

3 9 4

y 2 3
 





3 19

y 6
 

  
18

y
19

 

 

Topic :-  A.U.C. 

Subtopic:- Area between 

Level :- Medium 

7. Let A1 be the area of the region bounded by the curves y = sinx,  

y = cos x and y-axis in the first quadrant. Also, let A2 be the area of the region bounded by the 

curves y = sin x, y = cos x, x-axis and x= 
2


 in the first quadrant. Then, 

 (1) A1= A2 and A1 + A2 = 2  

 (2) A1 : A2 = 1 : 2 and A1 + A2 = 1 

 (3) 2A1 = A2 and A1 + A2 = 1 + 2  

(4) A1  : A2 = 1 : 2  and A1 + A2 = 1 

ekuk oØksa y = sinx, y = cos x rFkk y-v{k }kjk izFke prqFkkZa'k esa f?kjs {ks= dk {ks=Qy A1 gS vkSj ekuk oØksa y = sin 

x, y = cos x, x-v{k rFkk x= 
2


 }kjk izFke prqFkkZa'k eas f?kjs {ks= dk {ks=Qy A2 gSA rks % 

 (1) A1= A2 rFkk A1 + A2 = 2  

 (2) A1 : A2 = 1 : 2 rFkk A1 + A2 = 1 

 (3) 2A1 = A2 rFkk A1 + A2 = 1 + 2  

(4) A1  : A2 = 1 : 2  rFkk A1 + A2 = 1 

Ans. (4) 

Sol. 



   

/2
/2

1 2 0
0

A A cosx.dx sinx 1  



 

 

 



     

/4
/4

1 0
0

A (cosx sinx)dx (sinx cosx) 2 1  

      
2

A 1 2 1 2 2  



 
1

2

A 2 1 1

A 22 2 1


 


 

 

Topic :-  I.T.F. 

Subtopic:- Mixed 

Level :- Tough 

8. If 0 < a, b < 1, and tan–1 a + tan–1 b = 
4


, then the value of  

 (a +  b) –   
2 2a b

2

 
 
 

 + 
3 3a b

3

 
 
 

 – 
4 4a b

4

 
 
 

 + .. is : 

(1) loge2   

(2)loge
e

2

 
 
 

  

(3)e 

(4)e2 – 1 

;fn 0 < a, b < 1 rFkk tan–1 a + tan–1 b = 
4


 gS] rks 

 (a +  b) –   
2 2a b

2

 
 
 

 + 
3 3a b

3

 
 
 

 – 
4 4a b

4

 
 
 

 + .. dk eku gS : 

(1) loge2   

(2)loge
e

2

 
 
 

  

(3)e 

(4)e2 – 1 

A2 2


 

  3

2



 

2 
0 

A1 
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Ans. (1) 

Sol. 
   

 
 

1 a b
tan

1 ab 4
 a + b = 1–ab  (1 + a) (1 + b) = 2 

 Now, 
    

     
   

2 2 3 3a b a b
(a b)– ....

2 3
 

= 
   

       
   

2 3 2 3a a b b
a .... b ....

2 3 2 3
 

loge (1 + a) + loge(1 + b) = loge(1 + a) (1 + b) = loge2 

 

Topic :-  Jee mains topic 

Subtopic:- Mathematical Reasoning 

Level :- Tough 

9. Let F1(A, B, C) = (A  ~B)  [~C  (A  B)]  ~A and F2(A, B) = (A  B) (B → ~A) be two 

logical expressions. Then: 

(1) F1 is not a tautology but F2 is a tautology 

(2) F1 is a tautology but F2 is not a tautology 

(3) F1 and F2 both are tautologies 

(4) Both F1 and F2 are not tautologies 

ekuk F1(A, B, C) = (A  ~B)  [~C  (A  B)]  ~A rFkk F2(A, B) = (A  B) (B → ~A) nks rdZ la[;k 

O;atd gSA rks : 

(1) F1 ,d iqu:fDr ugha gS ijUrq F2 ,d iqu:fDr gS 

(2) F1 ,d iqu:fDr gSa ijUrq F2 ,d iqu:fDr ugha gS 

(3) F1 rFkk F2 nksauksa iqu:fDr gS 

(4) F1 rFkk F2 nksukas iqu:fDr ugha gS 

 

Ans. (1) 

Sol. Truth table for F1 

A B C ~A ~B ~C A 

B 

AB ~C 

(AB)  

[ C 

(AB)]~A 

(A  B) [~C (AB)] A 

T T T F F F F T F F F 

T T F F F T F T T T T 

T F T F T F T T F F T 

T F F F T T T T T T T 

F T T T F F F T F T T 

F T F T F T F T T T T 

F F T T T F F F F T T 

F F F T T T F F F T T 

Not a tautology 



 

 

Truth table for F2 

A B AB A B A (AB)     (B A) 

T T T F F T 

T F T F T T 

F T T T T T 

F F F T T T 

F1 not shows tautology and F2 shows tautology 

 

Topic :-  Determinant 

Subtopic:- commas Rule 

Level :- Tough 

10. Consider the following system of equations: 

 x + 2y – 3z = a 

 2x + 6y – 11 z = b 

 x – 2y + 7z = c, 

 Where a, b and c are real constants. Then the system of equations: 

(1) has a unique solution when 5a = 2b + c 

 (2) has infinite number of solutions when 5a = 2b  +c 

 (3) has no solution for all a, b and c 

(4) has a unique solution for all a, b and c 

fuEu lehdj.k fudk; ij fopkj dhft, 

 x + 2y – 3z = a 

 2x + 6y – 11 z = b 

 x – 2y + 7z = c, 

 tgk¡ a, b rFkk c okLrfod vpj gSaA rks bl lehdj.k fudk; : 

(1) dk dsoy ,d gy gS tc 5a = 2b + c gS 

 (2) ds vuUr gy gSa tc 5a = 2b +c gS 

 (3) dk lHkh a, b rFkk c ds fy, dksbZ gy ugha gS  

(4) dk lHkh a, b rFkk c ds fy, dsoy ,d gy gS 

 

Ans. (2) 

Sol. 



 



1 2 3

D 2 6 11

1 2 7

 

= 20 – 2(25) –3(–10)  

= 20 – 50 + 30 = 0  
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1

a 2 3

D b 6 11

c 2 7

 

= 20a – 2(7b + 11c) –3(–2b – 6c)  

= 20a – 14b – 22c + 6b + 18c  

= 20a – 8b – 4c  

= 4(5a – 2b – c)  



 
2

1 a 3

D 2 b 11

1 c 7

 

= 7b + 11c – a(25) – 3(2c – b)  

= 7b + 11c – 25a – 6c + 3b  

= – 25a + 10b + 5c  

= –5(5a – 2b – c)  





3

1 2 a

D 2 6 b

1 2 c

 

= 6c + 2b – 2(2c – b) – 10a  

= – 10a + 4b + 2c  

= –2(5a – 2b – c)  

for infinite solution  

D = D1 = D2 = D3 = 0  

 5a = 2b + c 

 

Topic :-  Probability 

Subtopic:-  

Level :- Easy 

11. A seven digit number is formed using digit 3, 3, 4, 4, 4, 5, 5. The probability, that number so 

formed is divisible by 2, is : 

 (1) 
6

7
   

(2) 
4

7
  

 (3) 
3

7
    

(4) 
1

7
 

vadks 3, 3, 4, 4, 4, 5, 5 ds iz;ksx ls ,d lkr vadks dh la[;k cukbZ xbZ gSA bl rjg cukbZ xbZ la[;k ds 2 ls foHkkftr 

gksus dh izkf;drk gS : 



 

 

 (1) 
6

7
   

(2) 
4

7
  

 (3) 
3

7
    

(4) 
1

7
 

 

Ans. (3) 

Sol. 
7!

n(s)
2!3!2!

 


6!

n(E)
2!2!2!

 

  
n(E) 6! 2!3!2!

P(E)
n(S) 7! 2!2!2!

 

 
1 3

3
7 7

 

 

Topic :-  Vector 

Subtopic:- Collinear Vactor 

Level :- Medium 

12. If vectors 
1

a


 = x î  – ĵ  + k̂  and 
2

a


 = î  + y ĵ  + z k̂  are collinear, then a possible unit vector parallel 

to the vector x î  + y ĵ  + z k̂ is : 

(1) 
1

2
 (– ĵ  +  ̂k ) 

 (2) 
1

2
 ( î – ĵ ) 

(3) 
1

3
 ( î – ĵ + k̂ )  

 (4) 
1

3
 ( î  + ĵ – k̂ ) 

 ;fn nks lfn'k 
1

a


 = x î  – ĵ  + k̂  rFkk 
2

a


 = î  + y ĵ  + z k̂  lajs[k gS] rks lfn'k x î  + y ĵ  + z k̂ ds lekUrj ,d lEHko 

bdkbZ lfn'k gS : 

(1) 
1

2
 (– ĵ  +  ̂k ) 

 (2) 
1

2
 ( î – ĵ ) 
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(3) 
1

3
 ( î – ĵ + k̂ )  

 (4) 
1

3
 ( î  + ĵ – k̂ ) 

 

Ans. (3) 

Sol.     
x 1 1

(let)
1 y z

 

 Unit vector parallel to 

 
   

  
   

 


2

2

1 1 ˆˆ ˆi j k
ˆˆ ˆxi yj zk

2
 

For  = 1, it is 
  



ˆˆ ˆi j k

3
 

 

 

 

 

Topic :-  Definite Int. 

Subtopic:- Substitution 

Level :- Medium 

13. For x>0,if f(x)=
 


x

e

1

log t

1+t
dt, then f(e) +f

 
 
 

1

e
 is equal to : 

(1) 
1

2
   

(2) –1 

(3) 1 

(4) 0 

x>0 ds fy, ;fn f(x)=
 


x

e

1

log t

1+t
dt gS] rks f(e) +f

 
 
 

1

e
 cjkcj gS : 

(1) 
1

2
   

(2) –1 

(3) 1 

(4) 0 

 

Ans. (1) 



 

 

Sol. 
 

     
  

 
1/ee

1 2

1 1

1 nt nt
f(e) f dt dt I I

e 1 t 1 t
 

 


1/e

2

1

nt
I dt

1 t
 put

1 dz
t ,dt

z z
    

= 
 

    
 

 
e e

2

1 1

nz dz nz
dz

1 z(z 1)z
1

z

 

 
     

    
  
e e e

1 1 1

1 nt nt nt nt
f(e) f dt dt dt

e 1 t t(t 1) 1 t t(t 1)
 

= 
e

1

nt 1
dt {lnt u, dt}

t t
  

11 2

0 0

u 1
du u du

2 2
     

 

Topic :-  Continuity  

Subtopic:- Finding unknown consh 

Level :- Medium 

14. Let f : R R be defined as  

f(x) =

 

2

x
2sin – ,

ifx<–12

|ax +x+b|,if–1 x 1

sin x ifx>1



 



  
 
 







 

 If f(x) is continuous on R, then a+b equals :  

(1) 3   (2) –1   (3) –3   (4) 1 

ekuk f : R R fuEu }kjk ifjHkkf"kr gS %  

f(x) =

 

2

x
2sin – ,

x<–12

|ax +x+b|, –1 x 1

sin x x>1



 



  
 
 







;fn

;fn

;fn

 

 ;fn f(x), R ij larr~ gS] rks a+b cjkcj gS :  

(1) 3   (2) –1   (3) –3   (4) 1 

Ans. (2) 

Sol. If f is continuous at x = –1, then 

 f(–1–) = f(–1)  
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 2 = |a – 1 + b|  

 |a + b – 1| = 2 ..... (i)  

similarly  

f(1–) = f(1)  

 |a + b + 1| = 0  

 a + b = –1  

 

Topic :-  Function  

Subtopic:- No. of function 

Level :- Medium 

15. Let A = {1,2,3……,10}and f: A A be defined as  

f(k)=k+1 if k is odd

k if k is even
   

Then the number of  possible functions g : AA such that gof =f is : 

 (1) 105   (2) 10C5  (3)55   (4) 5! 

ekuk A = {1,2,3……,10} gS rFkk f: A A  

f(k)=k+1 k

k k

;fn fo"ke gS

;fn le gS

   

}kjk ifjHkkf"kr gSA rks ,sls Qyuksa g : A A ftuds fy, gof =f gS] dh lEHkkfor la[;k gS : 

 (1) 105   (2) 10C5  (3)55   (4) 5! 

Ans. (1) 

Sol. g(f(x)) = f(x)  

 g(x) = x, when x is even.  

5 elements in A can be mapped to any 10 

So,105 × 1 = 105 

 

Topic :-  Basic maths 

Subtopic:- Mixed 

Level :- Tough 

16. A natural number has prime factorization given by n =2x3y5z, where y and z are  such that 

y+z=5 and y–1+z–1 =
5

6
, y > z. Then the number of odd divisors of n, including 1, is : 

 (1) 11     

(2) 6x   

(3)12   

(4) 6 



 

 

,d izkd̀frd la[;k ds vHkkT; xq.ku[kaM n =2x3y5z  }kjk fn, x;s gSa] tgk¡ y rFkk z ds fy, y+z=5, y–1+z–1 =
5

6
 

rFkk y > z gSaA rks n ds fo"ke Hkktdksa dh la[;k] ftuesa 1 Hkh gS] gS : 

 (1) 11     

(2) 6x   

(3)12   

(4) 6 

 

Ans. (3) 

Sol. y + z = 5    ...(1) 

 
1

y
 + 

1

z
 = 

5

6
 

 
y+z

yz
 = 

5

6
 

 
5

yz
 = 

5

6
 

 yz = 6 

 Also (y – z)2 = (y + z)2 – 4yz 

  (y – z)2 = (y + z)2 – 4yz 

  (y – z)2 = 25 – 4(6) = 1 

  y – z = 1    ...(2) 

 from (1) and (2), y = 3 and z = 2 

 for calculating odd divisor of p = 2x.3y.5z 

 x must be zero 

 P = 20.33.52 

  total odd divisors must be (3 + 1) (2 + 1) = 12 

  

Topic :-  Function  

Subtopic:- Composite Function  

Level :- Medium 

17. Let f(x) = sin–1 x and g(x) = 

2

2

x –x–2

2x –x–6
. If g(2) =

x 2
lim


g(x), then the domain of the function fog 

is :  

  (1) (– , –2] 
 

 

4
– ,

3
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(2) (– , –1][)    

(3) (– , –2][–1,)   

(4) (– , –2] 
 

 

3
– ,

2


ekuk f(x) = sin–1 x rFkk g(x) = 

2

2

x –x–2

2x –x–6
 gSA ;fn g(2) =

x 2
lim


g(x), rks Qyu ƒog dk izkar gS :  

  (1) (– , –2] 
 

 

4
– ,

3
   

(2) (– , –1][)    

(3) (– , –2][–1,)   

(4) (– , –2] 
 

 

3
– ,

2




Ans. (1) 

Sol. g(2) = 


 


 x 2

(x 2)(x 1) 3
lim

(2x 3)(x 2) 7
 

For domain of fog (x) 

 


 

2

2

x x 2
1

2x x 6
 (x + 1)2   (2x + 3)2 3x2 + 10 x + 8  0 

 (3x + 4) (x + 2) 0 

 
      

 

4
x ( , 2] ,

3
 

 

Topic :-  3D 

Subtopic:- Image of pt. 

Level :- Medium  

18. If the mirror image of the point (1,3,5) with respect to the plane 4x–5y+2z = 8 is (,,), then 

5(++)equals: 

(1) 47   (2) 39  (3) 43   (4) 41 

;fn lery 4x–5y+2z = 8 ds lkis{k fcanq (1,3,5) dk niZ.k izfrfcEc (,,) gS] rks 5(++) cjkcj gS : 

(1) 47   (2) 39  (3) 43   (4) 41 

Ans. (1) 

Sol. Image of (1, 3, 5) in the plane 4x – 5y + 2z = 8 is (,  , ) 

 
– 1

4


 = 

– 3

–5


= 

– 5

2


 = – 2 

(4(1) –5(3) 2(5) – 8)

2 2 2
4 5 2



 
 =

2

5
 

  = 1 + 4 
2

5

 
 
 

 = 
13

5
 



 

 

  = 3 – 5 
2

5

 
 
 

 =1  =
5

5
 

  = 5 + 2 
2

5

 
 
 

 = 
29

5
 

 Thus, 5( +  + ) = 5 
13 5 29

5 5 5
 

 
 
 

= 47 

 

Topic :-  D.E. 

Subtopic:- Mixed 

Level :- Medium 

19. Let f(x)= 
t

x

0

e f(t)dt +ex be a differentiable function for all xR. Then f(x) equals. 

 (1)
x(e –1)

2e –1   (2) 
x(e –1)

e   (3) 
xe

2e –1   (4) 
xe

e –1  

ekuk f(x)= 
t

x

0

e f(t)dt +ex lHkh xR ds fy, ,d vodyuh; Qyu gS rks f(x) cjkcj gS % 

 (1)
x(e –1)

2e –1   (2) 
x(e –1)

e   (3) 
xe

2e –1   (4) 
xe

e –1  

Ans. (1) 

Sol. Given, f(x)= 
t

x

0

e f(t)dt +ex   ...(1) 

 Differentiating both sides w.r.t x 

f’(x) = ex . f(x) + ex   (Using Newton Leibnitz Theorem) 

  


xf '(x)
e

f(x) 1
 

 Integrating w.r.t x 

 
f'(x) x

dx= e dx
f(x)+1
   

n (f(x) + 1) = ex + c 

 Put x = 0 

 n 2 = 1 + c ( f(0) = 1, from equation (1))  

 n(f(x) + 1) = ex + n2– 1 

  f(x) + 1 = 2. xe 1e  

f(x) =  
xe 12e 1 

 

Topic :-  Maxima & minima 

Subtopic:- Mixed 

Level :- Easy 
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20. The triangle of maximum area that can be inscribed in a given circle of radius ‘r’ is: 

 (1) A right angle triangle having two of its sides of length 2r and r. 

 (2) An equilateral triangle of height 
2r

.
3

 

(3) An isosceles triangle with base equal to 2r. 

(4) An equilateral triangle having each of its side of length 3  r. 

‘r’ f=T;k ds ,d o`r ds varxZr vf/kdre {ks=Qy dk f=Hkqt fuEu esa ls dkSu lk gS \ 

 (1) ,d ledks.k f=Hkqt ftldh nks Hkqtkvksa dh yEckbZ 2r rFkk r gS 

 (2) ,d leckgq f=Hkqt ftldh Å¡pkbZ 
2r

3
gS 

(3) ,d lef}ckgq f=Hkqt ftldk vk/kkj  2r gS 

(4) ,d leckgq f=Hkqt ftldh izR;sd Hkqtk dh yEckbZ 3 r gS 

 

Ans. (4) 

Sol. Triangle of maximum area that can be inscribed in a circle is an equilateral triangle. 

 Let ABC be inscribed in circle, 

 

Now, in OBD 

 OD = r cos60° =
r

2
 

Height = AD = 
3r

2
 

Again in ABD 

Now sin 60° = 

r
3

2
AB

 

 AB = 3 r 

O 

r 

r 

D C B 

A 

60° 



 

 

 

Section - B 

Topic :-  Progression 

Subtopic:- Mixed 

Level :- Medium 

1. The total number of 4-digit numbers whose greatest common divisor with 18 is 3, is 

 4&vadks dh la[;kvksa] ftudk 18 ds lkFk egŸke loZfu"B Hkktd 3 gS] dh dqy la[;k gS A  

Ans. 1000 

Sol. Since, required number has G.C.D with 18 as 3. It must be odd multiple of ‘3’ but not a multiple 

of ‘9’. 

(i) Now, 4-digit number which are odd multiple of ‘3’ are,  

1005,1011,1017, ............ 9999 1499 

(ii) 4–digit number which are odd multiple of 9 are, 

1017, 1035, ............ 9999 499 

Required numbers = 1499–499 = 1000 

 

Topic :-  Q.E. 

Subtopic:- Sum & product 

Level :- Medium 

2. Let   and   be two real numbers such that 1    and  = –1. Let Pn = ()n + ()n, Pn–1 = 

11 and Pn + 1 = 29 for some integer n  1. Then, the value of 2

nP  is______________. 

 ekuk   rFkk   nks okLrfod la[;k,sa gSa ftuds fy, 1    rFkk  = –1 gSaA ekuk fdlh iw.kkZad n  1 ds fy,    

Pn = ()n + ()n, Pn–1 = 11 rFkk Pn + 1 = 29 gSaA rks 2

nP  dk eku gS______________A 

Ans. 324 

Sol. Given, + =1,  = –1 

 Quadratic equation with roots , is x2–x–1 = 0 

2 = +1 

Multiplying both sides by n–1 

n+1 =n + n–1 _______ (1)   

Similarly,  

n+1 =n + n–1 _______ (2) 

 Adding (1) & (2) 

n+1 + n+1 = (n+n) +(n–1+n–1) 

 Pn+1=Pn+Pn–1 

 29 = Pn+11 (Given, Pn + 1 = 29, Pn – 1 = 11) 

 Pn = 18 


2

nP =182 = 324
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Topic :-  Jee main topic 

Subtopic:- Statistic 

Level :- Tough 

3. Let X1, X2,……….. X18 be eighteen observation such that  
18

i

i=1

X – =36 and  
18

2

i

i=1

X – =90 , 

where  and  are distinct real numbers. If the standard deviation of these observations is 1, 

then the value of | – | is______________. 

 ekuk X1, X2,……….. X18 vBkjg izs{k.k gSa] ftuds fy,  
18

i

i=1

X – =36 rFkk  
18

2

i

i=1

X – =90  gSa] tgk¡  rFkk  

fHkUu okLrfod la[;k,sa gSaA ;fn bu izs{k.kkssa dk ekud fopyu 1 gSa] rks | – | dk eku cjkcj gS______________A 

Ans. 4 

Sol. Given,  
18

i

i=1

X – =36  

    i
x 18 36  

     i
x 18( 2)    

 …(1)
 

 Also,  
18

2

i

i=1

X – =90  

      2 2

i i
x 18 –2 x 90  

          2 2

i
x 18 2 18( 2) 90   (using equation (1)) 

 
2 2

i
x 90 –18 36 ( 2)         

 
 

     
 




2

i2 2

i

x1
1 x – 1

18 18
  ( = 1, given) 

 
  

         
 

2

21 18( 2)
(90 18 36 72 ) 1

18 18
 

          2 290–18 36 72 18( 2) 18  

           2 25 2 4 ( 2) 1  

             2 25 2 4 4 4 1  

           2 2 2 4 4 0  

        ( )( 4) 0  

     4  

 | | 4 ( )        

 

  



 

 

Topic :-  D.I. 

Subtopic:- King Theorem  

Level :- Tough 

4. In  
11

,

0

1

1
nm

m nI x x dx
  , for m, n   1 and 

 

1

0

m-1 n-1

m,nm+n

x +x
dx= I

1+x
 , R, then   equals 

______________ . 

 ;fn  
11

,

0

1

1
nm

m nI x x dx
  , m, n   1 rFkk 

 

1

0

m-1 n-1

m,nm+n

x +x
dx= I

1+x
 , R gS] rks   cjkcj gS 

______________A 

Ans. 1 

Sol.  
 

1
n 1m 1

m,n

0

I x . 1 x dx  

Put 


1
x

y 1
dx = 

2

–1
dy

(y+1)
 

1 – x = 
y

y+1
 

 

 

 



  
 

 
0 n 1 n 1

m,n m n m n

0

y y
I ( 1)dy dy

(y 1) (y 1)
  …(i) 

 Similarly  
 

1
m 1n 1

m,n

0

I x . 1 x dx  



 







m 1

m,n m n

0

y
I dy

(y 1)
    …(ii)

 From (i) & (ii) 

 
m 1 n 1

m,n m n

0

y y
2I dy

(y 1)

  







  

 

1 m 1 n 1 m 1 n 1

m,n m n m n

0 1

y y y y
2I dy dy

(y 1) (y 1)

   

 

 
 

    

   I1  I2 

 Put 
1

y
z

 in I2 

 dy = –
2

1

z
dz 

 

1 0m 1 n 1 m 1 n 1

m,n m n m n

0 1

y y z z
2I dy (–dz)

(y 1) (z 1)
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1 m 1 n 1

m,n m n

0

y y
I dy 1

(y 1)
 

 

Topic :-  Ellipse 

Subtopic:- Mixed 

Level :- Medium 

5. Let L be a common tangent line to the curves 4x2+ 9y2= 36 and (2x)2+ (2y)2 = 31. Then the 

square of the slope of the line L is ______________. 

 ekuk oØksa 4x2+ 9y2= 36 rFkk (2x)2+ (2y)2 = 31 dh ,d ÅHk;fu"B Li'kZ js[kk L gSA rks js[kk L dh izo.krk dk oxZ 

cjkcj gS ______________A 

Ans. 3 

Sol.  
2 2x y

E: 1
9 4

  2 2 31
C: x y

4
   

equation of tangent to ellipse is 

  2y mx 9m 4   …(i) 

equation of tangent to circle is 

  231 31
y mx m

4 4
 …(ii) 

Comparing equation (i) & (ii) 

  2 231 31
9m 4 m

4 4
 

36m2 + 16 = 31m2 + 31  

 5m2 = 15  

 m2 = 3 

 

Topic :-  Matrix 

Subtopic:- matrix Multiplication  

Level :- Medium 

6.   If the matrix 

1 0 0

0 2 0

3 0 1

A

 
 


 
  

 satisfies the equation 
20 19

1 0 0

0 4 0

0 0 1

A A A 

 
 

  
 
  

 for some real 

numbers and , then  –  is equal to______________. 

 ;fn fdlh okLrfod la[;kvksa rFkk ds fy, vkO;wg 

1 0 0

0 2 0

3 0 1

A

 
 


 
  

, lehdj.k 
20 19

1 0 0

0 4 0

0 0 1

A A A 

 
 

  
 
  

 

dks lUrq"V djrk gS] rks  –  cjkcj gS______________A 

Ans. 4 



 

 

Sol. 

     
     

      
           

2

1 0 0 1 0 0 1 0 0

A 0 2 0 0 2 0 0 4 0

3 0 1 3 0 1 0 0 1

 

     
     

      
           

3

1 0 0 1 0 0 1 0 0

A 0 4 0 0 2 0 0 8 0

0 0 1 3 0 1 3 0 1

 

 

     
     
     
     

1 0 0 1 0 0 1 0 0
4

A 0 4 0 0 4 0 0 16 0

0 0 1 0 0 1 0 0 1

 

. 

. 

. 

. 

. 

   
   

    
   
   

19 19 20 20

1 0 0 1 0 0

A 0 2 0 ,A 0 2 0

3 0 1 0 0 1

 

    
 

          
       
 

20 19 20 19

0 0

0 0

1

L.H.S A A A 2 2 2

3 3 10

 

R.H.S 

 
 

      
 
 

1 0 0

0 4 0 0

0 0 1

and 220 + 219 + 2 = 4 

220 + (219– 2) = 4 



20

19

4 2
2

2 2


   


 

 = 2 

–  = 4 

 

 

Topic :-  Progression  

Subtopic:- Mixed 

Level :- Tough 

7. If the arithmetic mean and geometric mean of the pth and qth terms of the sequence –16, 8, –4, 

2, ………… satisfy the equation 4x2– 9x+5 = 0, then p+q is equal to ______________. 
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 ;fn vuqØe –16,8,–4,2,… ds posa rFkk qosa inksa ds lekarj ek/; rFkk xq.kkssŸkj ek/;] lehdj.k 4x2–9x+5 = 0 dks 

larq"V djrs gSa] rks p+q cjkcj gS ______________A 

Ans. 10 

Sol. Given, 4x2 – 9x + 5 = 0 

  (x – 1) (4x – 5) = 0 

  A.M = 
5

4
, G.M = 1  (Q A.M > G.M) 

 Again, for the series  

–16, 8, –4, 2 ......  

pth term tp =


 

  
 

p 1
1

16
2

 

qth term tp =


 

  
 

q 1
1

16
2

 

Now, A.M =  
p q

p q

t t 5
& G.M t t 1

2 4


    

 

 
   

 

p q 2

2 1
16 1

2
 

(–2)8 = (–2)(p+q–2) 

 p + q = 10 

 

Topic :-  Tangent & normal 

Subtopic:- normal of a cline 

Level :- Tough 

8. Let the normals at all the points on a given curve pass through a fixed point (a, b). If the curve 

passes through (3, -3) and  4, 2 2 , and given that 2 2a  b = 3, then (a2+b2+ab) is equal 

to______________. 

ekuk ,d oØ ds izR;sd fcanq dk vfHkyEc] fcanq (a, b) ls gksdj tkrs gSA ;fn ;g oØ fcanqvksa (3, -3) rFkk  4, 2 2 , ls 

gksdj tkrk gS] rFkk 2 2a  b = 3 gS] rks (a2+b2+ab) cjkcj gS______________A 

Ans. 9 

Sol. Let the equation of normal is    
1

Y y (X x)
m

, where, m = 
dy

dx
 

As it passes through (a, b) 

   
1

b y (a x)
m

 = – 
dx

dy
 (a – x) 

   (b y)dy (x a)dx  



 

 

by –

2y

2
 = 

2x

2
 – ax + c  ...(i) 

It passes through (3,-3)& (4, 2 2)
 

     
9 9

3b 3a c
2 2

 

     6b 9 9 6a 2c  

   6a 6b 2c 18  

 3a – 3b – c = 9   ...(ii) 

Also 

    2 2b 4 8 4a c  

4a  – 2 2 b – c = 12  ...(iii) 

Also a – 2 2  b = 3   ...(iv) (given) 

(ii) – (iii)     – a 2 2 3 b –3  ….(v) 

(iv) (v) b 0, a 3     

   2 2a b ab 9  

 

Topic :-  Complex Number  

Subtopic:- Mixed 

Level :- Medium 

9. Let z be those complex number which satisfy 

 |z+5| 4 and z(1+i)+  1 10, 1z i i     . 

 If the maximum value of |z+1|2is 2  , then the value of     is______________. 

ekuk z og lHkh lfEeJ la[;k,sa gSa] tks |z+5| 4 rFkk z(1+i)+  1 10, 1z i i      dks lUrq"V djrh gSA ;fn 

|z+1|2 dk vf/kdre eku 2   gS] rks     dk eku gS______________A 

 

Ans. 48 

Sol. Given, |z + 5| 4 

 (x + 5)2 + y216  ...(1) 

Also, z(1+i)+  1 10  z i . 

 x – y  – 5     ...(2) 

From (1) and (2) 

Locus of z is the shaded region in the diagram. 
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|z + 1| represents distance of ‘z’ from Q(–1, 0) 

Clearly ‘p’ is the required position of ‘z’ when |z + 1| is maximum. 

     P 5 2 2, 2 2  

  2

max
(PQ) 32 16 2  

 = 32 

 = 16 

Thus,  +  = 48 

 

Topic :-  Monotonocity 

Subtopic:- Monotonocity increasing & decreasing  

Level :- Medium 

10. Let a be an integer such that all the real roots of the polynomial 2x5+5x4+10x3+10x2+10x+10 

lie in the interval (a, a + 1). 

 Then, |a| is equal to______________. 

 ekuk a ,d iw.kkZad gS ftlds fy, cgqin 2x5+5x4+10x3+10x2+10x+10 ds lHkh okLrfod ewy vUrjky (a, a + 1) 

esa gSaA rks |a| cjkcj gS______________A 

Ans. 2 

Sol. Let, f(x) = 2x5+5x4+10x3+10x2+10x+10 

f'(x) = 10 (x4 + 2x3 + 3x2 + 2x + 1) 

= 
  

     
  

2

2

1 1
10 x 2 x 3

xx
 

= 
    
            

2
1 1

10 x 2 x 1
x x

 

= 
  

      
  

2

1
10 x 1 0; x R

x
 

 f(x) is strictly increasing function. Since it is an odd degree polynomial it will have exactly one 

real root. 

y 

x 
A 

B 
Q(–1, 0) 

x – y = –5 

O 

P 

(–5, 0) 



 

 

Now, by observation 

f(–1) = 3 > 0  

f(–2) = –64 + 80 – 80 + 40 – 20 + 10  

= –34 < 0  

f(x) has at least one root in (–2,–1) (a, a + 1) 

 a = –2 

 |a| = 2 
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