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SECTION-A 
 

Topic :-  3D 

Subtopic:- (M170) 

Level :- Tough 

1. A plane passes through the points A(1, 2, 3), B(2, 3, 1) and C(2, 4, 2). If O is the origin and P 

is (2, –1, 1), then the projection of OP  on this plane is of length: 

 (1)
2

5
   (2)

2

3
   (3)

2

11
  (4)

2

7
 

1. ,d lery] fcUnqvksa A(1, 2, 3), B(2, 3, 1) rFkk C(2, 4, 2) ls gksdj tkrk gSA ;fn O ewy fcUnq gS rFkk P, fcUnq  

(2, –1, 1) gS] rks bl lery ij OP  ds iz{ksi dh yEckbZ gS% 

 (1)
2

5
   (2)

2

3
   (3)

2

11
  (4)

2

7
 

Ans. (3) 

Sol. A(1, 2, 3), B(2, 3, 1), C(2, 4, 2), O(0, 0, 0) 

 Equation of plane passing through A, B, C will be 

  

x –1 y –2 z –3

2 –1 3–2 1–3 0

2 –1 4 –2 2 –3

 

  

x –1 y –2 z –3

1 1 –2 0

1 2 –1

 

  (x – 1)(–1 + 4) – (y – 2)(–1 + 2) + (z – 3)(2 – 1) = 0 

  (x – 1)(3) – (y – 2)(1) + (z – 3)(1) = 0 

  3x – 3 – y + 2 + z – 3 = 0 

  3x – y + z – 4 = 0, is the required plane. 

Now, given O(0, 0, 0) & P(2, –1, 1) 

 

 Plane is 3x – y + z – 4 = 0 

O’ P’ 

O 
(0,0,0) 

P(2,–1,1) 

3x–y+z–4=0 



 

 

 O’ & P’ are foot of perpendiculars. 

 for O’ 

  


  
 

x–0 y–0 z–0 –(0–0 0–4)

3 –1 1 9 1 1
 

    
x y z 4

3 –1 1 11
 

  
 
 
 

12 –4 4
O' , ,

11 11 11
 

 for P’ 

  
 

  
 

x–2 y 1 z–1 –(3(2)–(–1) 1–4)

3 –1 1 9 1 1
 

  
  

    
 

x –2 y 1 z –1 –4

3 –1 1 11
 

  
 

  
 

–12 4 –4
P' 2,  –1,  1

11 11 11
 

  
 
 
 

10 –7 7
P' , ,

11 11 11
 

 
     

        
     

2 2 2
10 12 –7 4 7 4

O'P ' – –
11 11 11 11 11 11

 

    
1

O'P' 4 9 9
11

 

  
22

O'P'
11

 

  



2 11

O'P'
11

 

  
2

O'P '
11
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Topic :-  Set & Relation 

Subtopic:- Set & Relation  

Level :- Medium 

2. The contrapositive of the statement “If you will work, you will earn money” is: 

 (1) If you will not earn money, you will not work 

 (2) You will earn money, if you will not work 

 (3) If you will earn money, you will work 

 (4) To earn money, you need to work 

2. dFku “;fn rqe dke djksxs] rqe /ku dekvksxs” dk çfr/kukRed dFku gS% 

 (1) ;fn rqe /ku ugha dekvksxs] rqe dke ugha djksxs   

 (2) rqe /ku dekvksxs] ;fn rqe dke ugha djksxs  

 (3) ;fn rqe /ku dekvksxs] rqe dke djksxs 

 (4) /ku dekus ds fy,] rqEgsa dke djus dh vko';drk gS  

Ans. (1) 

Sol. Contrapositive of p  q is ~q ~p 

 p you will work 

 q  you will earn money 

 ~q  you will not earn money 

 ~p  you will not work 

 ~q ~p  if you will not earn money, you will not work. 

 

Topic :-  Complex Number  
Subtopic:- (M253) 
Level :- Easy 
3. If ,  R are such that 1 – 2i (here i2 = –1) is a root of z2 + z +  = 0, then ( – ) is equal 

to: 

 (1) 7   (2) –3   (3) 3   (4)–7 

3. ;fn ,  R gSa] ftuds fy, z2 + z +  = 0 dk ,d ewy 1 – 2i (;gk¡ i2 = –1gS) gSa] rks ( – ) cjkcj gS % 

 (1)7   (2) –3   (3) 3   (4)–7 

Ans. (4) 

Sol.    

   

2
1– 2i 1– 2i 0

1– 4 – 4i – 2i 0

– 3 – i 4 2 0

– 3 0 & 4 2 0

– 2 5

– – 7

    

     

     

      

   

  

 

  



 

 

Topic :-  D.I. 

Subtopic:- (M108) 

Level :- Medium 

4. If In= 






/2

n

/4

cot xdx , then: 

 (1)
2 4

1

I I
, 

3 5

1

I I
, 

4 6

1

I I
 are in G.P. 

 (2) 
2 4

1

I I
, 

3 5

1

I I
, 

4 6

1

I I
 are in A.P. 

 (3) I2 + I4, I3 + I5, I4 + I6 are in A.P. 

 (4)I2 + I4, (I3 + I5)2, I4 + I6 are in G.P. 

4. ;fn In= 






/2

n

/4

cot xdx gS] rks % 

 (1)
2 4

1

I I
, 

3 5

1

I I
, 

4 6

1

I I
 G.P. esa gSa 

 (2) 
2 4

1

I I
, 

3 5

1

I I
, 

4 6

1

I I
 A.P. esa gSa 

 (3) I2 + I4, I3 + I5, I4 + I6 A.P. esa gSa 

 (4)I2 + I4, (I3 + I5)2, I4 + I6 G.P. esa gSa 

Ans. (2) 

Sol. 
 

n 1 22
n 2

n 2 n

4 4

n 2 n

2 4 3 5 4 6

– cot x
I I cot x.cosec xdx

n 1

1
I I

n 1

1 1 1
I I ,I I , I I

3 4 5






 



 
   

 
 

 


     


 

Topic :-  Matrix 

Subtopic:- (M181) 

Level :- Easy 

5. If for the matrix, A = 
 

 
  

1 –
, AAT = I2, then the value of 4 + 4 is: 

 (1) 1   (2) 3   (3) 2   (4)4 
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5. ;fn vkO;wg A = 
 

 
  

1 –
 ds fy, AAT = I2 gS rks 4 + 4 dk eku gS % 

 (1) 1   (2) 3   (3) 2   (4) 4 

Ans. (1) 

Sol. 
2

2 2

2

2

2 2

2

4

4

4 4

1 – 1 1 01 –

– 0 1–

1 1

0

1

1

0

1

1

          
       

              

  

 

   

 

 

 

   

 

Topic :-  Function  

Subtopic:- (M196) 

Level :- Easy 

6. Let x denote the total number of one-one functions from a set A with 3 elements to a set B with 

5 elements and y denote the total number of one-one functions from the set A to the set A × B. 

Then: 

 (1) y = 273x  (2) 2y = 91x  (3)y = 91x  (4)2y = 273x 

6. ekuk x ,3 vo;oksa ds ,d leqP; A ls 5 vo;oksa ds ,d leqPp; B esa ,dSdh Qyuksa dh dqy la[;k dks n'kkZrk gS rFkk y, 

leqPp; A ls leqPp; A  × B esa ,dSdh Qyuksa dh dqy la[;k dks n'kkZrk gSA rks% 

 (1)y = 273x  (2) 2y = 91x  (3)y = 91x  (4)2y = 273x 

Ans. (2) 

Sol. Number of elements in A = 3 

 Number of elements in B = 5 

 Number of elements in A × B = 15 

     
 Number of one-one function  Number of one-one function 
 x = 5 × 4 × 3    y = 15 × 14 × 13 

 x = 60     y = 15 × 4 × 
14

4
 × 13 

       y = 60 × 
7

2
 × 13 

       2y = (13)(7x) 
       2y = 91x 
  

A 

3 

A×B 

15 

A 

3 

B 

5 



 

 

Topic :-  Ellipse 

Subtopic:- (M280) 

Level :- Medium 

7. If the curve x2 + 2y2 = 2 intersects the line x + y = 1 at two points P and Q, then the angle 

subtended by the line segment PQ at the origin is: 

 (1)
  
  

 

–1 1
tan

2 4
 (2) 

  
 
 

–1 1
– tan

2 4
 (3) 

  
  

 

–1 1
tan

2 3
 (4) 

  
 
 

–1 1
– tan

2 3
 

7. ;fn oØ] x2 + 2y2 = 2 js[kk x + y = 1 dks nks fcUnqvksa P rFkk Q ij dkVrk gS] rks js[kk [kaM PQ }kjk ewy fcUnq ij 

cuk;k x;k dks.k gS % 

 (1)
  
  

 

–1 1
tan

2 4
 (2) 

  
 
 

–1 1
– tan

2 4
 (3) 

  
  

 

–1 1
tan

2 3
 (4) 

  
 
 

–1 1
– tan

2 3
 

Ans. (1) 

Sol. Ellipse  
2 2x y

1
2 1

 

 Line x + y = 1 

  
 Using homogenisation  

 x2 + 2y2 = 2(1)2 

 x2 + 2y2 = 2(x + y)2 

 x2 + 2y2 = 2x2 + 2y2 + 4xy 

 x2 + 4xy = 0 

 for ax2 + 2hxy + by2 = 0 

 tan = 


22 h –ab

a b
 

 tan = 


22 (2) –0

1 0
 

 tan = –4 

 cot =  –
1

4
 

  = cot–1  
 
 

1
–

4
 



Q(0,1) 

P 

( 2 ,0) 
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  =  – cot–1  
 
 

1

4
 

  =  – 
   
  

  

–1 1
– tan

2 4
 

  = 
  
  

 

–1 1
tan

2 4
 

Topic :-  I.I. 

Subtopic:- (M121) 

Level :- Medium 

8. The integral 



e e

e e e

3log 2x 2log 2x

4log x 3log x 2log x

e 5e
dx

e 5e –7e
, x > 0, is equal to: 

 (where c is a constant of integration) 

 (1) loge|x2 + 5x – 7| + c   (2) 
1

4
loge|x2 + 5x – 7| + c 

 (3) 4loge|x2 + 5x – 7| + c   (4) loge 2x 5x –7  + c 

8. lekdyu 



e e

e e e

3log 2x 2log 2x

4log x 3log x 2log x

e 5e
dx

e 5e –7e
, x > 0, cjkcj gS % 

 (tgk¡ c ,d lekdyu vpj gS) 

 (1) loge|x2 + 5x – 7| + c  (2) 
1

4
loge|x2 + 5x – 7| + c 

 (3) 4loge|x2 + 5x – 7| + c  (4) loge 2x 5x –7  + c 

Ans. (3) 

Sol. 
e e

e e e

3log 2x 2log 2x

4log x 3log x 2log x

e 5e
dx

e 5e – 7e




  

 

 3 2

4 3 2

8x 5 4x

x 5x – 7x







 

 

3 2

4 3 2

8x 20x

x 5x – 7x







 

 
2

8x 20

x 5x– 7







 

 

 
 

2

2

4 2x 5 Let x 5x –7 t

2x 5 dx dtx 5x– 7

    
  

    


 



 

 

 

4dt

t
 

 
4ln t C 

 

 
 24ln x 5x–7 c  

 
  

Topic :-  Hyperbola 

Subtopic:- (M273) 

Level :- Medium 

9. A hyperbola passes through the foci of the ellipse  
2 2x y

1
25 16

 and its transverse and conjugate 

axes coincide with major and minor axes of the ellipse, respectively. If the product of their 

eccentricities is one, then the equation of the hyperbola is: 

 (1) 
2 2x y

– 1
9 4

    (2) 
2 2x y

– 1
9 16

  

 (3) x2 – y2 = 9    (4) 
2 2x y

– 1
9 25

 

9. ,d vfrijoy;] nh?kZòÙk  
2 2x y

1
25 16

 dh ukfHk;ksa ls gksdj tkrk gS rFkk blds vuqizLFk vkSj la;qXeh v{k Øe”k% nh?kZo`Ùk 

ds nh?kZ vkSj vYi v{kksa ds le:i gSaA ;fn mudh mRdsUnzrkvksa dk xq.kuQy ,d gS] rks vfrijoy; dk lehdj.k gS% 

 (1) 
2 2x y

– 1
9 4

    (2) 
2 2x y

– 1
9 16

  

 (3) x2 – y2 = 9    (4) 
2 2x y

– 1
9 25

 

 

Ans. (2) 

Sol. 

 

1

2 2

2 2

2

2

2
2

2 2

2
2

2 2

16 3
e 1–       foci (±ae, 0)

25 5

Foci 3,0

x y
Let equationof hyperbolabe – 1

A B

Passes through (±3, 0)

5
A 9,A 3,e

3

B
e 1

A

25 B
1 B 16

9 9

x y
Ans – 1

9 16

 

 



  

 

   


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Topic :-  Limit 

Subtopic:- (M61) 

Level :- Easy 

10. 


 
    

  
2 2 2x

1 n n n
lim ......

n (n 1) (n 2) (2n–1)
 is equal to: 

 (1) 1   (2) 
1

3
   (3) 

1

2
   (4) 

1

4
 

10. 


 
    

  
2 2 2x

1 n n n
lim ......

n (n 1) (n 2) (2n–1)
 cjkcj gS% 

 (1) 1   (2) 
1

3
   (3) 

1

2
   (4) 

1

4
 

Ans. (3) 

Sol. 

   

12n–1 n–1

2 2 2x x
r 0 r 0 02

1

0

n n dx
L im L im

n r 1 xr
n 1

n

1 1 1
– – –1

1 x 2 2

 
 

 
  

 
 

   
        

  

 

 

Topic :-  Prob. 

Subtopic:- (M231) 

Level :- Medium 

11. In a group of 400 people, 160 are smokers and non-vegetarian; 100 are smokers and 

vegetarian and the remaining 140 are non-smokers and vegetarian. Their chances of getting a 

particular chest disorder are 35%, 20% and 10% respectively. A person is chosen from the 

group at random and is found to be suffering from the chest disorder. The probability that the 

selected person is a smoker and non-vegetarian is: 

 (1) 
7

45
  (2) 

8

45
  (3) 

14

45
  (4) 

28

45
 

11. 400 O;fDr;ksa ds ,d lewg esas] 160 /kweziku djrs gSa rFkk ekalkgkjh gS; 100 /kweziku djrs gSa rFkk “kkdkgkjh gSa vkSj “ks’k 

140 /kweziku ugha djrs rFkk “kkdkgkjh gSaA mudks Nkrh ds ,d fo'ks"k fodkj gksus dk la;ksx Øe'k% 35%, 20% rFkk 

10% gSA bl lewg esas ls ,d O;fDr ;kn`fPNd pquk tkrk gS rFkk ;g ik;k tkrk gS fd mlesa Nkrh dk fodkj gSA ml pqus 

O;fDr ds /kweziku djus okys rFkk ekalkgkjh gksus dh izf;drk gS% 

 (1) 
7

45
  (2) 

8

45
  (3) 

14

45
  (4) 

28

45
 

Ans. (4) 

Sol. Based on Baye’s theorem 

 Probability = 

 
 

 

     
         

     

35
160

100

35 20 10
160 100 140

100 100 100

 



 

 

   = 
5600

9000
 

   = 
28

45
 

 

Topic :-  Determinant 

Subtopic:- (M190) 

Level :- Medium 

12. The following system of linear equations 

  3x + 3y + 2z = 9 

  3x + 2y + 2z = 9 

  x – y + 4z = 8 

 (1) does not have any solution 

 (2) has a unique solution 

 (3) has a solution (, , ) satisfying  + 2 + 3 = 12 

 (4) has infinitely many solutions 

12. jSf[kd lehdj.k fudk; 

  3x + 3y + 2z = 9 

  3x + 2y + 2z = 9 

  x – y + 4z = 8 
 (1) dk dksbZ gy ughas gS 

 (2) dk dsoy ,d gy gS 

 (3) dk ,d gy (, , ) gS tks  + 2 + 3 = 12 dks larq’V djrk gS 

 (4) ds vuUr gy gS 

Ans. (2) 

Sol.  = 

2 3 2

3 2 2

1 –1 4

 = –20  0  unique solution 

 x = 

9 3 2

9 2 2

8 –1 4

 = 0 

 y = 

2 9 2

3 9 2

1 8 4

 = –20 

 z = 

2 3 9

3 2 9

1 –1 8

 = –40 
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  x = x


 = 0 

  y = 
y


 = 1 

  z = z


 = 2 

 Unique solution: (0, 1, 2) 

  

Topic :-  S & P 

Subtopic:- (M21) 

Level :- Easy 

13. The minimum value of f(x) = 
x xa 1–aa a , where a, x  R and a > 0, is equal to: 

 (1) a + 
1

a
  (2) a + 1  (3) 2a   (4) 2 a  

13. f(x) = 
x xa 1–aa a , tgk¡ a, x  R rFkk a > 0 gSa] dk U;wure eku cjkcj gS %  

 (1) a + 
1

a
  (2) a + 1  (3) 2a   (4) 2 a  

Ans. (4) 

Sol. AM   GM 

 

ax
1/2

ax
ax. ax 1–ax

ax

a
a

aa a a a 2 a
2 a


 

    
 

 

Topic :-  Function 

Subtopic:- (M200) 

Level :- Medium 

14. A function f(x) is given by f(x) = 


x

x

5

5 5
, then the sum of the series 

 f
 
 
 

1

20
 + f

 
 
 

2

20
 + f

 
 
 

3

20
 + ...... + f

 
 
 

39

20
 

 is equal to: 

 (1) 
19

2
   (2) 

49

2
  (3) 

39

2
   (4) 

29

2
 

14. ,d Qyu f(x), f(x) = 


x

x

5

5 5
, }kjk fn;k x;k gS] rks Js.kh 

 f
 
 
 

1

20
 + f

 
 
 

2

20
 + f

 
 
 

3

20
 + ...... + f

 
 
 

39

20
 

 dk ;ksxQy cjkcj gS % 

 (1) 
19

2
   (2) 

49

2
  (3) 

39

2
   (4) 

29

2
 

Ans. (3) 



 

 

Sol. 

 

 

 

 

   

x

x

2–x

2–x

x

5
f x ....(i)

5 5

5
f 2– x

5 5

5
f 2– x ......(ii)

5 5

Adding equation (i)and(ii)

f x f 2 – x 1

1 39
f f 1

20 20

2 38
f f 1

20 20

:

:

19 21
f f 1

20 20

20 1
andf f(1)

20 2

1 39
19

2 2










 

   
    

   

   
    

   

   
    

   

 
  

 

  
 

Topic :-  Q.E. 

Subtopic:- (M8) 

Level :- Easy 

15. Let  and  be the roots of x2 – 6x – 2 = 0. If an = n – n for n  1, then the value of 10 8

9

a –2a

3a
 

is: 

 (1) 4   (2) 1   (3) 2   (4) 3 

15. ekuk  x2 – 6x – 2 = 0 ds ewy  rFkk  gSaA ;fn n  1 ds fy, an = n – n gS rks 10 8

9

a –2a

3a
 dk eku gS % 

 (1) 4   (2) 1   (3) 2   (4) 3 

Ans. (3) 

Sol. 

 

and 
2 2

2 2

– 6 –2 0 –2 6

– 6 –2 0 –2 6

      

     
 




x2 – 6x – 2 = 0 

 +  = 6 

 = –2 
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Now 

   

   

   

     

10 10 8 8

10 8

9 9

9

10 8 10 8

9 9

8 2 8 2

9 9

9 98 8

9 9 9 9

– –2 –a –2a

3a 3( – )

–2 – –2

3( – )

–2 – –2

3( – )

6 –6 – 6 6
2

33( – ) 3( – )

   


 

   


 

   


 

    
   

   

 

Topic :-  Determinant 

Subtopic:- (M188) 

Level :- Tough 

16. Let A be a 3 × 3 matrix with det(A) = 4. Let Ri denote the ith row of A. If a matrix B is obtained 

by performing the operation R2 2R2 + 5R3 on 2A, then det(B) is equal to: 

 (1) 64   (2) 16   (3) 80   (4) 128 

16. ekuk A ,d 3 × 3 vkO;wg gS rFkk det(A) = 4 gSA ekuk Ri, vkO;wg A dh ioh iafDr dks n'kkZrk gSA ;fn 2A ij lafØ;k 

R2 2R2 + 5R3 ds iz;ksx ls vkO;wg B izkIr gksrk gS] rks det(B) cjkcj gS % 

 (1) 64   (2) 16   (3) 80   (4) 128 

Ans. (1) 

Sol. 

11 12 13

21 22 23

31 32 33

R R R

A R R R

R R R

 
 

  
  

 

 

11 12 13

21 22 23

31 32 33

2R 2R 2R

2A 2R 2R 2R

2R 2R 2R

 
 

  
  

 

 
2 2 3

R 2R 5R   

 

11 12 13

21 31 22 32 23 33

31 32 33

2R 2R 2R

B 4R 10R 4R 10R 4R 10R

2R 2R 2R

 
 

    
  

 

 
2 2 3

R R –5R  

 

11 12 13

21 22 23

31 32 33

2R 2R 2R

B 4R 4R 4R

2R 2R 2R

 
 

  
  

 

 

11 12 13

21 22 23

31 32 33

2R 2R 2R

B 4R 4R 4R

2R 2R 2R

  

 

11 12 13

21 22 23

31 32 33

R R R

B 2 2 4 R R R

R R R

    

 16 4   

 = 64 



 

 

Topic :-  Parabola 

Subtopic:- (M280) 

Level :- Medium 

17. The shortest distance between the line x – y = 1 and the curve x2 = 2y is: 

 (1) 
1

2
   (2) 0   (3) 

1

2 2
   (4) 

1

2
 

17. js[kk x – y = 1 rFkk oØ x2 = 2y ds chp dh U;wure nwjh gS % 

 (1) 
1

2
   (2) 0   (3) 

1

2 2
   (4) 

1

2
 

Ans. (3) 

Sol. Shortest distance must be along common normal 

 
m1 (slope of line x–y = 1) = 1  slope of perpendicular line =–1 

 

2 2

2x 1
m x m h slope of normal –

2 h

1
– –1 h 1

h

1
sopoint is 1,

2

1
1– –1

12D
1 1 2 2

    

  

 
 
 

 


 

 

  

x' 

x2= 2y 

x – y = 1 (h,h2/2) 

D 
x 

y 

y' 



 

 

25th Feb. 2021 | Shift 2 

Topic :-  Prob. 

Subtopic:- (M234) 

Level :- Tough 

18. Let A be a set of all 4-digit natural numbers whose exactly one digit is 7. Then the probability 

that a randomly chosen element of A leaves remainder 2 when divided by 5 is: 

 (1) 
1

5
   (2) 

2

9
   (3) 

97

297
  (4) 

122

297
 

18. ekuk 4-vadksa dh lHkh /kuiw.kZla[;kvksa] ftldk dsoy ,d vad 7 gS] dk leqPp; A gSA rks A ls ;kn`fPNd pqus x;s ,d 

vo;o dks  5 ls foHkkftr djus ij “ks’kQy 2 vkus dh izkf;drk gS % 

 (1) 
1

5
   (2) 

2

9
   (3) 

97

297
  (4) 

122

297
 

Ans. (3) 

Sol. Total cases 

 (4 × 9 × 9 × 9) – (3 × 9 × 9) 

 Probability = 
     

 3 2

(3 9 9)–(2 9) (8 9 9)

(4 9 )–(3 9 )
 

    = 
97

217
 

 

Topic :-  ITF 

Subtopic:- (M128) 

Level :- Medium 

19. cosec
  

  
  

–1 –1 4
2cot (5) cos

5
 is equal to: 

 (1) 
75

56
   (2) 

65

56
   (3) 

56

33
   (4) 

65

33
 

19. cosec
  

  
  

–1 –1 4
2cot (5) cos

5
 cjkcj gS% 

 (1) 
75

56
   (2) 

65

56
   (3) 

56

33
   (4) 

65

33
 

Ans. (2) 

Sol. 
–1 –1 4

cosec 2cot (5) cos
5

  
  

  
 

 –1 –11 4
cosec 2tan cos

5 5

    
    

    
 



 

 

 –1 –1

2

1
2

5 4
cosec tan cos

51
1–

5

   
   

              
   
   

 

 –1 –15 4
cosec tan cos

12 5

    
     

    
 

  –1 5 12
Let tan 5 /12  sin , cos

13 13
        

 –1 4 4 3
and cos  cos and sin

5 5 5

 
       

 
 

  cosec     

 
1

sin cos cos sin


    
 

 
1 65

5 4 12 3 56
. .

13 5 13 5

 



 

Topic :-  Trigo Phase - II 

Subtopic:- Mixed (M38) 

Level :- Medium 

20. If 0 < x, y < and cosx + cosy – cos(x + y) = 
3

2
, then sinx + cosy is equal to: 

 (1) 
1 3

2
  (2) 

1– 3

2
  (3) 

3

2
  (4) 

1

2
 

20. ;fn 0 < x, y < rFkk cosx + cosy – cos(x + y) = 
3

2
 gS] rks sinx + cosy cjkcj gS % 

 (1) 
1 3

2
  (2) 

1– 3

2
  (3) 

3

2
  (4) 

1

2
 

Ans. (1) 

Sol. 
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2x y x – y x y 3
2cos cos – 2cos –1

2 2 2 2

x y x – y x y 1
2cos cos – cos

2 2 2 2

x y x y 1
2cos 2sin .sin

2 2 2 2

x y x y 1
cos .sin .sin

2 2 2 8

Possible 

       
      

      

       
      

      

      
      

      

     
     

     

x y
when 30 &  30

2 2

x y 60

3 1 3 1
sinx cos y

2 2 2



   

 


   

 

SECTION-B 
 

Topic :-  Limit 

Subtopic:- (M61) 

Level :- Medium 

 

1. If 
 
 

 



4x

4xx 0

ax e 1
lim

ax e 1
 exists and is equal to b, then the value of a – 2b is ______. 

1. ;fn 
 
 

 



4x

4xx 0

ax e 1
lim

ax e 1
 dk vfLrRo gS rFkk ;g b ds cjkcj gS] rks a – 2b dk eku gS ______ A 

Ans. (5) 

Sol. 

 
 

   

     

4x

4xx 0

4x

4x 4xx 0

4x

4x 4x 4xx 0

ax – e –1
lim

ax e –1

Applying L ' Hospital Rule

a– 4e
lim Soa 4

a e –1 ax 4e

Applying L ' Hospital Rule

–16e
lim

a 4e a 4e ax 16e

–16 –16 1
– b

4a 4a 32 2

–1
a–2b 4 –2 4 1 5

2










 

  


 
    

 

 



 

 

 

Topic :-  Tangent & normal 

Subtopic:- (M289) 

Level :- Tough 

2. (x – 3)2+y2=9and the parabola y2 = 4x. If the two points of contact (a, b) and (c, d) are 

distinct and lie in the first quadrant, then 2(a+c) is equal to ______. 

2. o`Ùk (x – 3)2+y2=9 rFkk ijoy; y2 = 4x dh ,d mHk;fu’B Li”kZ js[kk gSA ;fn nks laidZ fcUnq (a, b) rFkk (c, d) 

fHké gSa rFkk izFke prqFkk±'k esa gS] rks 2(a+c) cjkcj gS ______ A 

Ans. (9) 

Sol. Circle: (x – 3)2+ y2= 9 

 Parabola: y2 = 4x 

 Let tangent y = mx + 
a

m
 

    y = mx + 
1

m
 

 m2x – my + 1 = 0 

 the above line is also tangent to circle 

 (x – 3)2+ y2= 9 

  from (3, 0) = 3 

 




2

2 4

3m –0 1

m m
 = 3 

 (3m2 + 1)2 = 9(m2 + m4) 

 6m2 + 1 + 9m4 = 9m2 + 9m4 

 3m2 = 1 

 m = ±
1

3
 

 tangent is 

 y = 
1

3
x + 3  or y = –

1

3
x – 3  

 (it will be used)  (rejected) 

 m = 
1

3
 



 

 

25th Feb. 2021 | Shift 2 

  

 for Parabola 
 
 
 

2

a 2a
,  

mm
 (3, 2 3 ) 

      (c, d) 

 for Circle y = 
1

3
x + 3  & (x – 3)2 + y2 = 9 

 solving, (x – 3)2 + 
 

 
 

2
1

x 3
3

 = 9 

   x2 + 9 – 6x + 
1

3
x2 + 3 + 2x = 9 

   
4

3
x2 – 4x + 3 = 0 

   4x2 – 12x + 9 = 0 

   4x2 – 6x – 6x + 9 = 0 

   2x(2x – 3) – 3(2x – 3) = 0 

   (2x – 3)(2x – 3) = 0 

   x = 
3

2
 

  y = 
 

 
 

1 3
3

23
 

  y = 
3

3
2

 

  y = 
3 3

2
 

 (a, b) 
 
  
 

3 3 3
,  

2 2
 

x (3,0) 

3 

(a,b) 
(c,d) 



 

 

 2(a + c) = 2
 

 
 

3
3

2
 

   = 2
 

 
 

3 6

2 2
 

   = 9   

Topic :-  D.I. 

Subtopic:- (M108) 

Level :- Medium 

3. The value of 



 
2

2

2

3x 3x 6  dx is ______. 

3. 



 
2

2

2

3x 3x 6  dx dk eku gS ______ A 

Ans. (19) 

Sol.
 

   

2
2 2

–2

3 x – x –2 dx x – x –2

x –2 x 1 


 

  

 

   
–1 2

2 2

–2 –1

–1 2
3 2 3 2

–2 –1

3 x – x –2 dx –x x 2 dx

x x x x
3 – –2x – – –2x

3 2 3 2

19

  
    

  

    
     
     



 

 

Topic :-  Binomial Theorem 

Subtopic:- (M29) 

Level :- Medium 

4. If the remainder when x is divided by 4 is 3, then the remainder when (2020+x)2022is divided 

by 8 is ______. 

4. ;fn x dks 4 ls foHkkftr djuss ij “ks’kQy 3 gS] rks (2020+x)2022 dks 8 foHkkftr djus ij “ks’kQy gS ______A 

Ans. (1) 

Sol. Let x = 4k + 3 

 (2020 + x)2022 

 = (2020 + 4k + 3)2022 

–1 2 

+ + 

– 
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 = (4(505) + 4k + 3)2022 

 = (4P + 3)2022 

 = (4P + 4 – 1)2022 

 = (4A – 1)2022 

 2022C0(4A)0(–1)2022 + 2022C1(4A)1(–1)2021 + …… 

 1 + 8

 Reminder is 1. 

 

Topic :-  3D 

Subtopic:- (M168) 

Level :- Tough 

 

5. A line ‘’ passing through origin is perpendicular to the lines 

             1 : r 3 t i 1 ˆˆ 2t j 4 2tˆ k  

            2 : r 3 2s i 3 2s ĵ 2ˆ s k̂  

 If the co-ordinates of the point in the first octant on ‘2’  at the distance of 17  from the point 

of intersection of ‘’ and ‘1’  are (a, b, c), then 18(a+b+c) is equal to ______. 

5. ewy fcUnq ls gksdj tkusokyh ,d js[kk ‘’] js[kkvksas 

             1 : r 3 t i 1 ˆˆ 2t j 4 2tˆ k  

            2 : r 3 2s i 3 2s ĵ 2ˆ s k̂  

 ij yEcor~ gSA ;fn ‘2’ ij izFke v’Vka”kd esa ,d fcUnq (a, b, c) dh  ‘’ rFkk ‘1’ ds izfrPNsnu fcUnq ls nwjh 17  gS] 

rks 18(a+b+c) cjkcj gS______A 

Ans. (44)  

Sol.            1 : r 3 t i 1 ˆˆ 2t j 4 2tˆ k  

 1 :


 
x–3 y 1 z–4

1 2 2
  D.R. of 1 = 1, 2, 2 

           2 : r 3 2s i 3 2s ĵ 2ˆ s k̂  

 2 :  
x –3 y –3 z–2

2 2 1
  D.R. of 2 = 2, 2, 1 

 D.R. of  is  to 1&2 

  D.R. of  || (1 × 2)  –2,  3, –2  



 

 

  Equation of  :  
x y z

2 –3 2
 

 Solving &1 

 (2, –3, 2) = (µ + 3, 2µ – 1, 2µ + µ) 

  2 = µ + 3 

  –3 = 2µ – 1 

  2 = 2µ + 4 

  µ + 3 = 2µ + 4 

  µ = – 1 

   = 1 

 P(2, –3, 2) {intersection point} 

 Let, Q(2 + 3, 2 + 3,  + 2) be point on 2 

 Now, PQ =         2 2 2(2 3–2) (2 3 3) ( 2–2)  = 17  

  (2 + 1)2 + (2 + 6)2 + ()2 = 17 

  92 + 28 + 36 + 1 – 17 = 0 

  92 + 28 + 20 = 0 

  92 + 18 + 10 + 20 = 0 

  (9 + 10)( + 2) = 0 

   = –2 (rejected), –
10

9
(accepted) 

 Q
 
 
 

20 20 10
3– ,  3– ,  2–

9 9 9
 

  
 
 
 

7 7 8
,  ,  

9 9 9
 

  18(a + b + c) 

  = 18
 

  
 

7 7 8

9 9 9
 

  = 44 

 

Topic :-  Differentiability 

Subtopic:- (M71) 

Level :- Medium 

6. A function f is defined on [–3,3] as  

   
 2min | x |,2 x , 2 x 2

f x
[| x |] ,2 | x | 3

    
 
  

 

 where [x] denotes the greatest integer x. The number of points, where f is not differentiable 

in (–3,3) is ______. 
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6. [–3,3] ij ,d Qyu f fuEu }kjk ifjHkkf’kr gS  

   
 2min | x |,2 x , 2 x 2

f x
[| x |] ,2 | x | 3

    
 
  

 

 tgk¡ [x] egÙke iw.kkZd x gSA (–3,3) esa mu fcUnqvksa dh la[;k] tgk¡ f vodyuh; ugha gS] gS ______ A 

Ans. (5) 

Sol.  

  

 Points of non-differentiability in (–3, 3) are at x = –2, –1, 0, 1, 2. 

 i.e. 5 points. 

 

Topic :-  Tangent & normal 

Subtopic:- (M288) 

Level :- Medium 

7. If the curves x = y4 and xy = k cut at right angles, then (4k)6 is equal to ______. 

7. ;fn oØ x = y4 rFkk xy = k ,d nwljs dks ledks.k ij dkVrs gSa] rks (4k)6 cjkcj gS ______ A 

Ans. 4 

Sol. 3 dy dy
4y 1 & x y 0

dx dx
    

 1 23

1 dy –y
m m

dx x4y
    

 
1 2

m m –1  

 4

3

1 –y
–1 x y

x4.y
    

 
6

1
1 and xy k

4.y
   

 6 51
y k y

4
    

 6 30k y   

 

5

6 1
k

4

 
   

 
 

2 

3 

2 3 –2 –3 – 2  2  



 

 

  
6 6 64k 4 k 4      

 

Topic :-  P & C 

Subtopic:- (M223) 

Level :- Medium 

8. The total number of two digit numbers ‘n’, such that 3n+7n is a multiple of 10, is ______. 

8. nks vadksas dh la[;kvksa ‘n’, ftuds fy, 3n+7n 10 dk xq.kt gS] dh dqy la[;k gS ______. 

Ans. (45) 

Sol. 

 

10K if n = odd 

10K +2.3n if n = even 

 Let n = 2t; tN 

 

   

 

n nn

nn n n

7 10 – 3 10K –3

7 3 10K –3 3

  

    

 
 

 

 

 

tn 2t

t

n n

n n

3 3 10–1

10p –1

10p 1

if n eventhen7 3 will not be multiplyof10

Soif n is odd then only 7 3 will be multiply of10

n 11, 13, 15,...........,99

Ans 45

  

 

 

  



 



 

 

Topic :-  Vector 

Subtopic:- (M161) 

Level :- Easy 

9. Let    a i jˆ ˆ 3k̂ and     ˆˆ ˆb 3i j k . If the area of the parallelogram whose adjacent sides are 

represented by the vectors a  and b  is 8 3  square units, then a·b  is equal to ______. 

9. ekuk    a i jˆ ˆ 3k̂ rFkk     ˆˆ ˆb 3i j k  gSSA ;fn lekUrj prqZHkqt] ftldh layXu Hkqtk;sa a  rFkk b  gSa] dk {ks=Qy 

8 3  oxZ bdkbZ gS] rks a·b  cjkcj gS ______ A 

Ans. (2) 

Sol.    a i jˆ ˆ 3k̂  

     ˆˆ ˆb 3i j k  

 Area of parallelogram = |a b| 

  =      ˆ ˆˆ ˆ ˆ ˆ( (i j 3k) 3i j k)  

 8 3  =    ˆˆ ˆ4 )i 8j –(4 )( k  

 (64)(3) = 162 + 64 + 162 

 (64)(3) = 322 + 64 

 6 = 2 + 2 
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 2 = 4 

     a i jˆ ˆ 3k̂  

      ˆˆ ˆb 3i j k  

 a·b  = 3 – 2 + 3 

  = 6 – 2 

  = 6 – 4 

  = 2 

Topic :-  D.E. 

Subtopic:- (M137) 

Level :- Medium 

10. If the curve y = y(x) represented by the solution of the differential equation (2xy2 – y)dx + xdx 

= 0, passes through the intersection of the lines, 2x – 3y=1 and 3x+2y=8, then |y(1)| is equal 

to ______. 

10. ;fn vody lehdj.k (2xy2 – y)dx + xdx = 0 dk gy y = y(x), js[kkvksa  2x – 3y=1 rFkk 3x+2y=8 ds 

izfrPNsnu fcUnq ls gksdj tkrk gS rks |y(1)| cjkcj gS ______ A  

Ans. 1 

Sol. Given, 

 (2xy2 – y)dx + xdx = 0 

  
dy

dx
 + 2y2 – 

y

x
 = 0 

  –
2

1 dy

dxy
 + 

1 1

y x

 
 
 

 = 2 

  
1

y
 = z 

  –
2

1 dy

dxy
 = 

dz

dx
 

  
dz

dx
 + z

1

x

 
 
 

 = 2 

 I.F. = 

1
dx

xe


 = x 

  z(x) = 2(x)dx  = x2 + c 

  
x

y
 = x2 + c 

 As it passes through P(2, 1)  

 [Point of intersection of 2x – 3y = 1 and 3x + 2y = 8] 

 
2

1
 = 4 + c 

  c = –2 

  
x

y
 = x2 – 2 

 Put x = 1 



 

 

 
1

y
 = 1 – 2 = –1 

  y(1) = –1 

  |y(1)| = 1  
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