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Section : Mathematics Section A 

 

Topic :-  Probabitity  

Subtopic:- Mixed (M234) 

Level :- Medium 

1. The coefficients a, b and c of the quadratic equation, ax2 + bx + c = 0 are obtained by 

throwing a dice three times. The probability that this equation has equal roots is : 

 (1) 
1

54
  (2)

1

72
   (3)

1

36
   (4)

5

216
 

f}?kkrh; lehdj.k ax2 + bx + c = 0 ds xq.kkd a, b rFkk c ,d ikls dks rhu ckj mNky dj çkIr fd, tkrs gSA 

bl lehdj.k ds ewy cjkcj gksus dh izkf;drk gaS : 

 (1)
1

54
   (2)

1

72
   (3)

1

36
   (4)

5

216  
Ans. (4) 

Sol. ax2 + bx + c = 0 

a, b, c  {1,2,3,4,5,6} 

 n(s) = 6 × 6 × 6 = 216 

 D = 0  b2 = 4ac 

 ac = 

2b

4
 If b = 2, ac = 1  a = 1, c = 1 

   If b = 4, ac = 4   a = 1, c = 4 

       a = 4, c = 1 

       a = 2, c = 2 

   If b = 6, ac = 9   a = 3, c = 3 

 probability =
5

216
 

 

Topic :-  3D 

Subtopic:- Direction cosines (M168) 

Level :- Easy 

2. Let  be the angle between the lines whose direction cosines satisfy the equations l +m – n 

= 0 and l2 + m2 – n2 = 0. Then the value of sin4 + cos4is : 

 (1)
3

4
   (2)

1

2
   (3)

5

8
   (4)

3

8
 

ekuk nks js[kk,sa ftudh fnDdksT;k;sa lehdj.kksa l +m – n = 0 rFkk l2 + m2 – n2 = 0 dks lUrq"V djrh gSa] ds chp 

,d dks.k gSA rks sin4 + cos4dk eku gS % 

 (1)
3

4
   (2)

1

2
   (3)

5

8
   (4)

3

8  
Ans. (3) 

Sol. 2 2 2l m n 1    

 
2 1

2n 1 n
2

     



 

 

 
2 2 1 1
l m & l m

2 2
     


1 1

2lm
2 2
   

l m = 0 or m = 0 

 l = 0, m = 
1

2
 or l = 

1

2
 

1 1
0, ,

2 2
    or

1 1
,0,

2 2
   

 
1 1

cos 0 0
2 2

      

   4 4 21 1 3 5
sin cos 1 sin 2 1 ,

2 2 4 8
          

 

Topic :-  Indefinite Integration  

Subtopic:- Substitution Medium (M121) 

Level :- Medium 

3. The value of the integral 

 
6 4 2 4 2sin .sin2 (sin sin sin ) 2sin 3sin 6

1–cos2

      

 d is 

 (where c is a constant of integration) 

(1)

3
6 4 2 2

1
9–2sin –3sin –6sin c

18
     

 

(2)

3
2 4 6 2

1
11–18sin 9sin –2sin c

18
     

 

(3)

3
2 4 6 2

1
11–18cos 9cos –2cos c

18
     

 

(4)

3
6 4 2 2

1
9–2cos –3cos –6cos c

18
     

 

lekdyu

6 4 2 4 2sin .sin2 (sin sin sin ) 2sin 3sin 6

1–cos2

      

 d cjkcj gS : 

 (tgk¡ c ,d lekdyu vpj gS) 

(1)

3
6 4 2 2

1
9–2sin –3sin –6sin c

18
     

 

(2)

3
2 4 6 2

1
11–18sin 9sin –2sin c

18
     

 

(3)

3
2 4 6 2

1
11–18cos 9cos –2cos c

18
     

 

(4)

3
6 4 2 2

1
9–2cos –3cos –6cos c

18
     
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Ans. (3) 

Sol. 

2 6 4 2 4 2

2

2sin cos (sin sin sin ) 2sin 3sin 6

2sin

      


 d 

 Let sin = t, cos d = dt 

=
6 4 2 4 2(t t t ) 2t 3t 6 dt    =    

5 3 6 4 2(t t t) 2t 3t 6t dt  

 Let 2t6 + 3t4 + 6t2 = z 

 12(t5 + t3 + t) dt = dz 

 = 
1

12
3/21

z dz z c
18

   

 = 
6 4 2 3/21

[(2sin 3sin 6sin ) C
18

   
 

 =          
 

3/2
2 2 2 21

1– cos 2(1– cos ) 3–3cos 6 C
18

 

 = 
2 4 2 3/21

[(1–cos )(2cos –7cos 11)] C
18

     

 = 
6 4 2 3/21

[–2cos 9cos –18cos 11] C
18

     

 

Topic :-  Set Relation  

Subtopic:- Hight & Distance  

Level :- Easy 

4. A man is observing, from the top of a tower, a boat speeding towards the tower from a 

certain point A, with uniform speed. At that point, angle of depression of the boat with the 

man’s eye is 30° (Ignore man’s height). After sailing for 20 seconds towards the base of the 

tower (which is at the level of water), the boat has reached a point B, where the angle of 

depression is 45°. Then the time taken (in seconds) by the boat from B to reach the base of 

the tower is : 

 (1)10( 3–1)   (2)10 3   (3) 10  (4)10( 3 1)  

,d LraHk ds 'kh"kZ ls ,d iq#"k ns[k jgk gS fd ,d fuf'pr fcanq A ls ,d uko ,d leku xfr ls LraHk dh vksj vk jgh 

gSA ml le; iq#"k dh vk¡[k ls uko dk voueu dks.k 30° gS (iq#"k dh Å¡pkbZ ij /;ku u nsa) LraHk ds vk/kkj (tks 

ikuh dh lrg ij gS) dh rjQ uko 20 lsd.M pyus ds Ik'pkr~ ,d fcanq B ij ig¡qprh gS] tgk¡a voueu dks.k 45°gSA 

uko ds B ls LraHk ds vk/kkj rd ig¡qpus esa fy;k x;k le; (lsd.M esa) gS : 

 (1)10( 3–1)   (2)10 3   (3) 10  (4)10( 3 1)
 

Ans. (4) 

Sol. 

 

h 

A 

45° 

tower 

30° 

x B y foot 

Man(P) 

(Q)  



 

 

 
h

tan30
x y

 


   

 x + y = 3h   …….(1) 

 Also 

h
tan 45

y
   

 h = y    …….(2) 

 put in (1) 

 x + y = 3y  

 x = ( 3 –1)y    

 
x

'v 'speed
20

  

 time taken to reach 

 Foot from B 

 
y

V
 

 
x

20
( 3–1).x

  

 10( 3 1)  

 

Topic :-  S & P (Progression) 

Subtopic:- G.P. (M17) 

Level :- Easy 

5. If 0 <, < 2n 2n

n 0 n 0

,x cos , y sin
2

 

 


     and 2n 2n

n 0

z cos . sin then :




    

 (1)xyz = 4       

(2)xy – z = (x + y)z 

(3)xy + yz + zx = z      

(4)xy + z = (x +y)z 

;fn 0 <, < 2n 2n

n 0 n 0

,x cos , y sin
2

 

 


     rFkk 





   2n 2n

n 0

z cos . sin gS rks % 

 (1)xyz = 4       

(2)xy – z = (x + y)z 

(3)xy + yz + zx = z      

(4)xy + z = (x +y)z 

Ans. (4) 

Sol. x = 1 + cos2 + ……… 

 x = 
2 2

1 1

1–cos sin


 
  …….(1) 

 y = 1 + sin2 + ……… 
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 y = 
2 2

1 1

1–sin cos


 
  …….(2) 

 z = 
2 2

1 1

1 11–cos .sin
1– 1– 1–

x y


    

  
  

= 
xy

xy –(x–1)(y–1)
 

 xz + yz – z = xy 

 xy + z = (x + y)z 

 

Topic :-  3D 

Subtopic:- Equation of Line (M171) 

Level :- Easy 

6. The equation of the line through the point (0, 1, 2) and perpendicular to the line

x–1 y 1 z–1

2 3 –2


  is : 

 (1)
x y –1 z–2

–3 4 3
      (2)

x y –1 z–2

3 4 3
    

(3)
x y –1 z–2

3 –4 3
      (4)

x y –1 z–2

3 4 –3
   

fcanq (0, 1, 2) ls gksdj tkus okyh rFkk js[kk 
x–1 y 1 z–1

2 3 –2


   ds yacor js[kk dk lehdj.k gS : 

 (1)
x y –1 z–2

–3 4 3
      (2)

x y –1 z–2

3 4 3
    

(3)
x y –1 z–2

3 –4 3
      (4)

x y –1 z–2

3 4 –3
 

 
Ans. (1) 

Sol. 
x–1

2
= 

y 1

3


=

z–1

–2
= 

 Any point on this line (2 + 1, 3 – 1, –2+1) 

 

  
A (0,1,2) 

(2,3,–2) 

B (2+1, 3–1, –2+1) 
 

 Direction ratio of given line (2, 3, –2) 

 Direction ratio of line to be found (2 + 1, 3 – 2, –2 – 1) 

  1 2d .d 0  

  = 2/17  

Direction ratio of line (21, – 28, –21)  (3, –4, –3)  (–3, 4, 3) 

 

  



 

 

Topic :-  Set & Relation  

Subtopic:- Mathematical Reasoning 

Level :- Easy 

7. The statement A (B  A) is equivalent to: 

 (1) A  (A  B) (2) A  (A  B) (3) A  (A  B) (4) A  (A B) 

dFku A (B  A) fuEu esa ls fdlds rqY; gS \ 

 (1) A  (A  B) (2) A  (A  B) (3) A  (A  B) (4) A  (A B) 

Ans. (2) 

Sol. A  (B  A) 

 A  (~B  A) 

 ~ A (~B  A) 

 ~ B (~A  A) 

 ~ Bt 

 = t (tantology) 

 From options : 

 (2)  A  (A  B) 

 ~A (A  B) 

 (~A  A) B 

 t  B 

 t 

 

Topic :-  Quadratic Equaiton  

Subtopic:- Graphical Prob. (M13) 

Level :- Easy 

8. The integer ‘k’, for which the inequality x2 – 2(3k – 1)x + 8k2 – 7 >0 is valid for every x in R 

is : 

 (1) 3   (2) 2   (3) 4   (4) 0 

iw.kkZad ‘k’, ftlds fy, vlfedk x2 – 2(3k – 1)x + 8k2 – 7 >0, R esa izR;sd x  ds fy,] ekU; gS] gS  

 (1) 3   (2) 2   (3) 4   (4) 0 

Ans. (1) 

Sol. D < 0 

     
2 22 3k 1 4 8k 7 0     

    2 24 9k 6k 1 4 8k 7 0      

 k2 – 6 k + 8 < 0 

 (k–4)(k–2) <0 

 2 < k < 4 

 then k = 3 
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Topic :-  Parabola 

Subtopic:- Tangent of Parabola (M275) 

Level :- Easy 

9. A tangent is drawn to the parabola y2 = 6x which is perpendicular to the line 2x + y =1. 

Which of the following points does NOT lie on it ? 

 (1) (0, 3)  (2) (–6, 0)  (3) (4, 5)  (4) (5, 4) 

ijoy;] y2 = 6x ij ,d Li'kZ js[kk [khaph xbZ gS tks js[kk 2x + y =1 ds yacor gSA rks fuEu esa ls dkSu lk fcanq bl 

ij fLFkr ugha gS \ 

 (1) (0, 3)  (2) (–6, 0)  (3) (4, 5)  (4) (5, 4) 

Ans. (4) 

Sol. Equation of tangent : y = mx +
3

2m
 

 mT = 
1

2
( perpendicular to line 2x + y = 1) 

  tangent is : y = 
x

3
2
   x – 2y + 6 = 0 

Topic :-  Function 

Subtopic:- Composite function (M203) 

Level :- Medium 

10. Let f, g: N N such that f(n + 1) = f(n) + f(1) n N  and g be any arbitrary function.Which 

of the following statements is NOT true ? 

 (1) f is one-one 

(2) If fog is one-one, then g is one-one 

(3) If g is onto, then fog is one-one  

(4) If f is onto, then f(n) = n n N   

ekuk f, g: N N gS] ftuds fy, f(n + 1) = f(n) + f(1) n N  gS rFkk g ,d LosPN Qyu gSaA fuEu esa ls dkSu 

lk dFku lR; ugha gS ? 

 (1) f ,dSdh gS 

(2) ;fn fog ,dSdh gS] rks g ,dSdh gS 

(3) ;fn g vkPNknd gS] rks fog ,dSdh gS 

(4) ;fn f vkPNknd gS] rks f(n) = n n N  gS 

Ans. (3) 

Sol. f(n + 1) = f(n) + 1 

 f(2) = 2f(1) 

 f(3) = 3f(1) 

 f(4) = 4f(1) 

 …. 

 f(n) = nf(1) 

 f(x) is one-one 

Topic :-  Complex Number 

Subtopic:- Geometry (M265) 

Level :- Tough 



 

 

11. Let the lines (2 – i)z = (2 + i) z and (2 + i)z + (i – 2) z – 4i = 0, (here i2 = –1) be normal to 

a circle C. If the line iz z 1 i 0    is tangent to this circle C, then its radius is : 

 (1)
3

2
   (2)3 2   (3)

3

2 2
  (4)

1

2 2
 

ekuk js[kk,sa (2 – i)z = (2 + i) z rFkk (2 + i)z + (i – 2) z – 4i = 0, (;gk¡ i2 = –1) ,d o`r C ij vfHkyEc 

gSaA ;fn js[kk iz z 1 i 0    , o`r C dh Li'kZ js[kk gS] rks bldh f=T;k gS % 

 (1)
3

2
   (2)3 2   (3)

3

2 2
  (4)

1

2 2
 

Ans. (3) 

Sol. (2–i)z=(2+i) z  

(2–i)(x+ iy)=(2+i) (x–iy) 

2x–ix + 2iy + y=2x+ ix–2-iy+y 

 2ix –4iy=0 

L1 : x–2y=0 

(2+i)z+(i –2) z –4i=0. 

(2+i) (x + iy)+(i –2)(x–iy)– 4i = 0. 

x +ix + 2iy – y + ix – 2x + y +2iy – 4i =0 

2ix + 4iy – 4i =0 

L2 : x+2y–2 = 0 

Solve L1 and L2  4y=2 ,  y=
1

2
 

 x=1 

Centre
 
 
 

1
1,

2
 

L3 :iz+ z + 1+i =0 

 i(x + iy) + x – iy + 1+ i = 0 

ix – y + x – iy + 1 + i = 0 

(x – y + 1) + i (x – y + 1) = 0 

Radius = distance from
 
 
 

1
1,

2
to  x–y+1=0 

r = 

1
1– +1

2

2  

r =
3

2 2  
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Topic :-  Trigo Phase - II 

Subtopic:- Trigonometric ineqquality (M34) 

Level :- Medium 

12. All possible values of  [0, 2] for which sin 2 + tan2 lie  in: 

 (1)
3

0, ,
2 2

    
    

   
     

(2)
3 5 3 7

0, , , ,
4 2 4 4 2 4

            
          

       
 

 (3)
3 7

0, , ,
2 2 4 6

        
       

     
    

(4)
3 3 11

0, , ,
4 2 4 2 6

         
      

     
 

 [0, 2] ds lHkh laHko eku] ftuds fy, sin 2 + tan2 gS] fuEu esa ls fdl esa gS \ 

 (1)
3

0, ,
2 2

    
    

   
     

(2)
3 5 3 7

0, , , ,
4 2 4 4 2 4

            
          

       
 

 (3)
3 7

0, , ,
2 2 4 6

        
       

     
    

(4)
3 3 11

0, , ,
4 2 4 2 6

         
      

       
Ans. (2) 

Sol.  
 

0 

y 
1 




 
tan 2 (1 + cos2) > 0 

2 0,
2

 
 
 


3

,
2

 
 
 


5

2 ,
2

 
 

 


7
3 ,

2

 
 

 


 0,
4

 
 
 


3

,
2 4

  
 
 


5

,
4

 
 
 


3 7

,
2 4

  
 
   

 

  



 

 

Topic :-  St. Line 

Subtopic:- Mixed (M91) 

Level :- Easy

 13. The image of the point (3,5) in the line x – y + 1 = 0, lies on : 

 (1) (x – 2)2 + (y – 4)2 =4   (2) (x – 4)2 + (y + 2)2 =16 

 (3) (x – 4)2 + (y – 4)2 = 8   (4) (x – 2)2 + (y – 2)2 =12 

js[kk x – y + 1 = 0 essa fcanq (3, 5) dk izfrfcac fuEu esa ls fdl ij fLFkr gS \ 

 (1) (x – 2)2 + (y – 4)2 =4   (2) (x – 4)2 + (y + 2)2 =16 

 (3) (x – 4)2 + (y – 4)2 = 8   (4) (x – 2)2 + (y – 2)2 =12 

Ans. (1)

 Sol. Image of P(3, 5) on the line x – y + 1 = 0 is 

 
x–3

1
 =

y –5

–1
=

–2(3–5 1)
1

2


   

 x = 4, y = 4 

 Image is (4, 4) 

 Which lies on 

 (x – 2)2 + (y – 4)2 = 4 

 

Topic :-  Monotonocity 

Subtopic:- Rolle's theorem (M298) 

Level :- Medium 

14. If Rolle’s theorem holds for the function f(x) = x3 – ax2 + bx – 4, x  [1, 2] with f
4

3

 
 
 

=0, 

then ordered pair (a, b) is equal to : 

 (1) (–5, 8)  (2) (5, 8)  (3) (5, –8)  (4) (–5, –8) 

;fn f
4

3

 
 
 

=0 ds lkFk Qyu f(x) = x3 – ax2 + bx – 4, x  [1, 2] ds fy, jksys dk izes; ykxw gksrk gS rks 

Øfer ;qXe (a, b) cjkcj gS: 

 (1) (–5, 8)  (2) (5, 8)  (3) (5, –8)  (4) (–5, –8) 

Ans. (2) 

Sol. f(1) = f(2) 

  1 – a + b –4 = 8 – 4a + 2b –4 

 3a – b = 7          …(1) 

 f’(x) = 3x2 – 2ax + b 

 
4 16 8

f ' 0 3 a b 0
3 9 3

 
       

 
 

 –8a + 3b = –16         …(2) 

 a = 5, b = 8 
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Topic :-  Tangent & normal 

Subtopic:- Angle Between curves of intersction & ort. (M288) 

Level :- Tough 

15. If the curves, 

2 2 2 2x y x y
1 and 1

a b c d
     intersect each other at an angle of 90°, then which 

of the following relations is true ? 

 (1)a + b = c + d    (2)a – b = c – d  

(3)ab = 
c d

a b




     (4)a – c = b + d 

;fn oØ  
2 2x y

1
a b

 rFkk  
2 2x y

1
c d

  ,d nwljs dks 90° ds dks.k ij dkVrs gSa] rks fuEu esa ls dkSu lk laca/k lR; 

gS \ 

 (1)a + b = c + d    (2)a – b = c – d  

(3)ab = 
c d

a b




     (4)a – c = b + d 

Ans. (2) 

Sol. 

2 2x y
1

a b
 

  ………(1)
 

 diff :
2x 2y dy

0
a b dx
  

y dy –x

b dx a
  

 
dy –bx

dx ay
   ……(2) 

 

2 2x y
1

c d
    …….(3) 

 Diff :
dy –dx

dx cy
   …….(4) 

 m1m2 = –1 
–bx –dx

ay cy
 = –1  

  bdx2 = – acy2 …….(5) 

(1)–(3) 
1 1
–

a c

 
 
 

x2 + 
1 1
–

b d

 
 
 

y2 = 0 


2 2c–a d–b –bd

x x 0
ac bd ac

 
   

 
 (using 5) 

 (c – a) – (d – b) = 0 

 c – a =  d – b 

 c – d = a – b 
 

 

  



 

 

Topic :-  Difinite Integration  

Subtopic:- Estimation (M114) 

Level :- Tough 

16. 

n

2n

1 1
1 .......

2 nlim 1
n

 
   

 
  
 

is equal to : 

 (1)
1

2
   (2)

1

e
   (3) 1   (4) 0 

n

2n

1 1
1 .......

2 nlim 1
n

 
   

 
  
 

cjkcj gS : 

 (1)
1

2
   (2)

1

e
   (3) 1   (4) 0 

Ans. (3) 

Sol. It  is 
1 form 

n
lim

L e


 
 
 
  
 

1 1 1
1+ + +.....+

2 3 n
n

 

S = 1+
 
 
 

1 1
+

2 3
+  
 
 
 

1 1 1 1
+

4 5 6 7
+ 
 
 
 

1 1
+........

8 15
 

S1+
 
 
 

1 1
+

2 2
 +  

 
 
 

1 1 1 1
+

4 4 4 4
………+

P2 times

P P


 
 
 

1 1
+........

2 2
 

S  1+ 1 + 1 + 1 +………  +1 

S P + 1 

L e 
Pn

(P+1)
lim

2  

L = e° = 1 
 

Topic :-  P & C 

Subtopic:- Distribution of alike object (Beggars Methored) (M218) 

Level :- Easy 

17. The total  number of positive integral solutions (x, y, z) such that xyz = 24 is 

 (1) 36   (2) 45   (3) 24   (4) 30 

xyz = 24 ds /ku iw.kkZad gyksa (x, y, z) dh dqy la[;k gS : 

 (1) 36   (2) 45   (3) 24   (4) 30 

Ans. (4) 

Sol. x.y.z = 24 

 x.y.z=23.31 

 Now using beggars method.  
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 3 things to be distributed among 3 persons 

 Each may receive none, one or more 

 5C2ways 

 Similarly for ‘1’ 3C2 ways 

 Total ways =5C2 . 3C2 = 30ways 
 

 

Topic :-  Differential Eqaution  

Subtopic:- Mixed (M140) 

Level :- Medium 

18. If a curve passes through the origin and the slope of the tangent to it at any point (x, y) is
2x –4x y 8

x –2

 
,then this curve also passes through the point : 

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

;fn ,d oØ ewyfcanq ls gksdj tkrk gS rFkk blds fdlh fcanq (x, y) ij Li'kZ js[kk dh izo.krk 

2x –4x y 8

x –2

 
gS] rks 

;g oØ fuEu esa ls fdl fcanq ls Hkh gksdj tkrk gS \ 

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

Ans. (4) 

Sol. 
2dy (x–2) y 4 y 4

(x–2)
dx (x–2) (x–2)

  
    

 Let x – 2 = t  dx = dt 

and y + 4 = u dy = du 

dy du

dx dt
  

du

dt
=t + 

u

t
 

du u
– t

dt t
 

I.F =  

–1
dt

–Intt
1

e e
t


   

u. 
1 1 u

t. dt t c
t t t
     

y 4

x –2


 = (x – 2) + c 

Passing through (0, 0) 

c = 0 

 (y + 4) = (x – 2)2  
 

  



 

 

Topic :-  D.I. 

Subtopic:- Elementray (M114) 

Level :- Easy 

19. The value of
3

1
2 [x ]

–1

x e dx, where [t] denotes the greatest integer  t,is : 

 (1)
e 1

3


  (2)

e–1

3e
  (3)

e 1

3e


  (4)

1

3e
 

3
1

2 [x ]

–1

x e dx, tgk¡ [t] egŸke~ iw.kk±d  t,is gS] dk eku gS : 

 (1)
e 1

3


  (2)

e–1

3e
  (3)

e 1

3e


  (4)

1

3e  
Ans. (3) 

Sol. I = 

0 1
2 –1 2

–1 0

x .e dx x dx   

  I = 

0 13 3

–1 0

x x

3e 3
  

  I = 
1 1

3e 3
  

 

Topic :-  Probability 

Subtopic:- Prob. Of independent & Event (M229) 

Level :- Easy 

20. When a missile is fired from a ship, the probability that it is intercepted is 
1

3
and the 

probability that the missile hits the target, given that it is not intercepted, is 
3

4
. If three 

missiles are fired independently from the ship, then the probability that all three hit the 

target, is:  

 (1)
1

8
   (2)

1

27
   (3)

3

4
   (4)

3

8
 

tc ,d iz{ksikL= fdlh tgkt ls nkxk tkrk gS] rks blds vo#) gksus dh izkf;drk 
1

3
gS rFkk ;g fn, gksus ij fd ;g 

vo#) ugha gksrk] blds fu'kkus ij yxus dh izkf;drk 
3

4
 gSA ;fn tgkt ls rhu iz+{ksikL= Lora= :i ls nkxs tkrs gSa] 

rks lHkh rhuksa ds fu'kkus ij yxus dh izkf;drk gS :  

 (1)
1

8
   (2)

1

27
   (3)

3

4
   (4)

3

8  
Ans. (1) 
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Sol. Probabilityof not getting intercepted = 
2

3
 

 Probability of missile hitting target = 
3

4
 

 Probability that all 3 hit the target = 

3
2 3

3 4

 
 

 
=

1

8
 

 

Section : Mathematics Section B 

 

Topic :-  S & P (Progression) 

Subtopic:- G.P. (M17) 

Level :- Medium 

1. Let A1, A2, A3, …… be squares such that for each n  1, the length of the side of An equals 

the length of diagonal of An+1. If the length of A1 is 12 cm, then the smallest value of n for 

which area of An is less than one, is ____________. 

 ekuk A1, A2, A3, …… oxZ gS tcfd izR;sd n  1 ds fy,] An dh Hkqtk dh yEckbZ An+1 ds fod.kZ dh yEckbZ ds cjkcj 

gSA ;fn A1 dh Hkqtk dh yEckbZ 12 cm gS] rks n dk U;wure eku] ftlds fy, An dk {ks=Qy ,d ls de gS] 

gS____________A 

Ans. (9) 

Sol.  

 

12 

A1 

 

 

12 

x 

A2 

 

 

y 

12
2
 

A3 

 

  

x = 
12

2   
y = 

2

12

( 2)   
 

 Side lengths are in G.P.  

 Tn= n–1

12

( 2)
 

  Area = 
n–1

144
1

2
   2n–1> 144 

  Smallest n = 9 

 

Topic :-  AUC 

Subtopic:- Bounded between two curve (M143) 

Level :- Easy 

2. The graphs of sine and cosine functions, intersect each other at a number of points and 

between two consecutive points of intersection, the two graphs enclose the same area A. 

Then A4 is equal to _________ 

 lkbu rFkk dkslkbu Qyuksa ds xzkQ ,d nwljs dks cgqr ls fcUnqvksa ij dkVrs gSa rFkk buds nks Øekxr izfrPNsnu fcanqvks 

ds chp esa ;s nks xzkQ ,d leku {ks=Qy A ?ksjrs gSA rks A4 cjkcj gS_________A 

Ans. (64) 



 

 

 

Sol. 

  

 

  

5

4
5 /4

/4

4

A sinx cosx dx [ cosx sinx]








      

= 
5

cos sin cos sin
4 4 4 4

       
       

    
 

= 
1 1 1 1

2 2 2 2

    
        

    
 

= 
4

2 2
2



 

 A4 =  
4

2 2  = 64 

 

Topic :-  Hyperbola 

Subtopic:- Basic Defn (M273) 

Level :- Medium 

3. The locus of the point of intersection of the lines ( 3)kx ky–4 3 0   and 3 x – y – 4( 3)  

k = 0 is a conic, whose eccentricity is _________. 

 js[kkvksa ( 3)kx ky–4 3 0   rFkk 3 x – y – 4( 3)  k = 0 ds izfrPNsnu fcanq dk fcanqiFk ,d 'kkado gS 

ftldh mRdsUnzrk gS _________A 

Ans. (2) 

Sol. 3kx ky 4 3    ……… (1) 

 
23kx–ky 4 3k   ………(2) 

 Adding equation (1) & (2) 

 
22 3kx 4 3(k 1)   

 x = 2 (k + 
1

k
)  ……..(3) 

 Substracting equation (1) & (2) 

5

4


 

4


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 y = 2 3
1
–k

k

 
 
 

  ………(4) 

 

2 2x y
– 4

4 12
  

 

2 2x y
– 1

16 48
  Hyperbola 

  e2 = 1 + 
48

16
 

 e = 2 

 

Topic :-  Matrix 

Subtopic:- inverse of matrix  (M184) 

Level :- Medium 

4. If A = 

0 –tan
2

tan 0
2

  
  
  

  
  

  

and (I2 + A) (I2 – A)–1 

= 
a –b

b a

 
 
 

, then 13(a2 + b2) is equal to ______. 

;fn A = 

0 –tan
2

tan 0
2

  
  
  

  
  

  

rFkk (I2 + A) (I2 – A)–1 

= 
a –b

b a

 
 
 

gSa] rks 13(a2 + b2) cjkcj gS ______A 

 

Ans. (13) 

Sol. A = 

0 –tan
2

tan 0
2

 
 
 

 
  

 

 

I + A = 

1 –tan
2

tan 1
2

 
 
 

 
  

 

 

I – A = 

1 tan
2

–tan 1
2

 
 
 

 
  

 

{|I –A| = sec2 /2} 



 

 

 (I – A)–1 = 
2

1

sec
2



1 –tan
2

tan 1
2

 
 
 

 
  

 

 

(I+A)(I–A)–1 = 
2

1

sec
2



1 –tan
2

tan 1
2

 
 
 

 
  

 

1 –tan
2

tan 1
2

 
 
 

 
  

 

 

=
2

1

sec
2



2

2

1– tan –2tan
2 2

2tan 1– tan
2 2

  
 
 

  
  

 

2

2

1– tan
2a

sec
2






 

2

2tan
2b

sec
2






 

 a2 + b2 = 1  

  

Topic :-  maxima & minima 

Subtopic:- Mixed (M308) 

Level :- Medium 

5. Let f(x) be a polynomial of degree 6 in x, in which the coefficient of x6 is unity and it has 

extrema at x = –1 and x = 1. If 
3x 0

f(x)
lim 1

x
 , then 5.f(2) is equal to _________ 

 ekuk x esa ,d cgqin f(x) dh ?kkr 6 gS] rFkk x6 dk xq.kkad ,d gS vkSj x = –1 rFkk x = 1 blds pje fcanq gSA ;fn 

3x 0

f(x)
lim 1

x
 rks 5.f(2) cjkcj gS _________A 

Ans. (144) 

Sol. f(x) = x6 + ax5 + bx4 + x3 

  f(x) = 6x5 + 5ax4 + 4bx3 + 3x2 

 Roots 1 & – 1 

 6 + 5a + 4b + 3 = 0 & – 6 + 5a – 4b + 3 = 0 solving 

a = 
3

5
  b = 

3
–

2
 

f(x) = x6 5 4 33 3
– x – x x

5 2
  

5.f(2) = 5 
96

64– –24 8
5

 
 

 
=144 
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Topic :-  Differentiability 

Subtopic:- Diff. in na interval  (M72) 

Level :- Medium 

6. The number of points, at which the function f(x) = |2x + 1| –3|x+2|+|x2 + x–2|, x R is 

not differentiable, is ________. 

 mu fcanqvks dh la[;k] ftu ij Qyu f(x) = |2x + 1| –3|x+2|+|x2 + x–2|, x R vodyuh; ugha gS] 

gS________A 

Ans. (2) 

Sol. f(x) = |2x + 1| – 3|x + 2| + |x2 + x – 2| 

 

2

2

2

2

x –7 ; x 1

1
–x –2x–3 ; – x 1

2f(x)
–1

–x –6x–5 ; –2 x
2

x 2x 3; x –2

 

  


 
  



  

 

 

 

2x ; x 1

1
–2x–3 ; – x 1

2f '(x)
–1

–2x–6; –2 x
2

2x 2; x –2



  


 
  

  



 Check at 1, –2 and 
–1

2
 

 Non. Differentiable at x = 1 and 
–1

2


 

Topic :-  Determinants 

Subtopic:- Carmere's Rule (M190) 

Level :- Easy 

7. If the system of equations 

  kx + y + 2z = 1 

  3x – y – 2z = 2 

  –2x – 2y – 4z = 3 

 has infinitely many solutions, then k is equal  

to __________. 

;fn lehdj.k fudk; 

  kx + y + 2z = 1 

  3x – y – 2z = 2 

  –2x – 2y – 4z = 3 

 ds vuUr gy gSa] rks k cjkcj gS__________A 

 



 

 

Ans. (21) 

Sol. D = 0 

 

k 1 2

3 –1 –2 0

–2 –2 –4

  

 k (4 – 4)– 1(–12 –4) +2(–6 –2) 

 16 – 16 = 0 

 Also. D1 = D2 = D3 =0 

  2

k 1 2

D 3 2 –2 0

–2 3 –4

   

 k(–8+6)–1(–12–4)+2(9+4)=0 

 –2k + 16 + 26 = 0 

 2k = 42 

  k = 21 

 

Topic :-  Vector 

Subtopic:- Cross product (M161) 

Level :- Medium 

8. Let ˆˆ ˆ ˆ ˆa i 2j–k,b i – j   and ˆˆ ˆc i – j –k  be three given vectors. If r  is avector such that 

r a c a   and r. b 0 , then r.a  is equal to _______ 

 ekuk rhu lfn'k ˆˆ ˆ ˆ ˆa i 2j–k,b i – j    rFkk ˆˆ ˆc i – j –k  fn, x, gSA ;fn r  ,d lfn'k gS] ftlds fy, 

r a c a    rFkk r. b 0  gS] rks r.a  cjkcj gS _______A 

 

Ans. (12) 

Sol. r a c a    

 r a–c a 0    

 (r–c) a 0   

  r – c a   

 r a c    

 r.b a.b c .b 0    

  (1–2) + 2 = 0 

  = 2 

  r 2a c   

 
2r.a 2|a| a. c   

 = 2(1 + 4 + 1) + (1 – 2 + 1) 

 = 12  

 

Topic :-  Matrix 

Subtopic:- Multiplication of Matrices (M180) 

Level :- Medium 
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9. Let A = 

x y z

y z x

z x y

 
 
 
  

, where x, y and z are real numbers such that x + y + z > 0 and xyz = 2.  

If A2 = l3, then the value of x3 + y3 + z3 is ______. 

ekuk A = 

x y z

y z x

z x y

 
 
 
  

gS] tgk¡ x, y rFkk z okLrfod la[;k,sa gSa] ftuds fy, x + y + z > 0 rFkk xyz = 2 gSA 

;fn A2 = l3 gS rks x3 + y3 + z3 dk eku gS ______A 

Ans. (7) 

Sol. A = 

x y z

y z x

z x y

 
 
 
  

  |A| =  3 3 3x y z –3xyz   

 A2 = I3 

 |A2| = 1 

  (x3 + y3 + z3 – 3xyz)2 =1 

 x3 + y3 + z3 – 3xyz = 1  only as (x+y+z>0) 

 x3 + y3 + z3 = 6 + 1 = 7 

 

Topic :-  P & C 

Subtopic:- Arrangement of distinet object (M211) 

Level :- Medium 

10. The total number of numbers, lying between 100 and 1000 that can be formed with the 

digits 1, 2, 3, 4,5, if the repetition of digits is not allowed and numbers are divisible by 

either 3 or 5 is ________. 

 vadks 1, 2, 3, 4,5 ls 100 rFkk 1000 ds chp dh cukbZ tk ldus okyh la[;kvksa] ;fn dksbZ Hkh vad nksgjk;k ugha 

tkrk gS rFkk la[;k,sa ;k rks 3 ls ;k 5 ls foHkkT; gS] dh dqy la[;k gSa ________A 

Ans. (32) 

Sol.  divisible by 3  divisible by 5 

  12  3, 4, 5  3! = 6 5  = 12 

  15  2, 3, 4  3! = 6 4 × 3 

  24  1, 3, 5  3! = 6 

  42  1, 2, 3  3! = 6 

    

      24 

 Required No. = 24 + 12 – 4 = 32 

 

   

  

 

  



 

 

 


