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SECTION –A 

Topics:- Mathematics reasoning 

1. Consider three observations a, b and c such that b = a+c. If the standard deviation of a+2, 

b+2, c+2 is d, then which of the following is true? 

 (1) 2 2 2 2b a c 3d       (2)  2 2 2 2b 3 a c 9d    

 (3)  2 2 2 2b 3 a c 9d      (4)  2 2 2 2b 3 a c d    

1. rhu izs{k.kksa a, b rFkk c dk fopkj fdft,] ftuds fy, b = a+c gSA ;fn a+2, b+2, c+2 dk ekud fopyu d gS] rks 
fuEu esa ls dkSu lk lR; gS \ 

 (1) 2 2 2 2b a c 3d       (2)  2 2 2 2b 3 a c 9d    

 (3)  2 2 2 2b 3 a c 9d      (4)  2 2 2 2b 3 a c d  
 

Ans. (2) 
Sol. for a, b, c 

 mean = 
a b c

x
3

 
  

 
2b 

x
3

  

 S.D. of a, b, c = d 

 
2 2 2 2

2 a b c 4b
d

3 9

 
   

 b2 = 3a2 + 3c2 – 9d2 

VECTOR 

2. Let a vector ˆ ˆi j   be obtained by rotating the vector ˆ ˆ3i j by an angle 45° about the origin in 

counter clockwise direction in the first quadrant. Then the area of triangle having vertices ( , )  , 

(0, ) and (0, 0) is equal to : 

 (1) 1   (2)
1

2
   (3)

1

2
   (4)2 2  

2. ekuk ewy fcUnq ds lkis{k lfn”k ˆ ˆ3i j  dks izFke prqFkk±'k fn'kk esa okekorZ fn'kk esa 45°  ds dks.k rd ?kqekus ij lfn”k 

ˆ ˆi j    izkIr gksrk gSA rks “kh’kksZ ( , )  , (0, ) rFkk (0, 0) ds f=Hkqt dk {ks=Qy cjkcj gS% 

 (1) 1   (2)
1

2
   (3)

1

2
   (4)2 2  

Ans. (2) 

Sol.

  

 

   , (2cos75 ,2sin75 )      

 Area = 
1

2
 (2 cos75°)(2 sin 75°) 

 = sin(150°) =
1

2
 square unit 

(,) 
(,) 

(0,0) 

r=2 

30° 

45° 
 3,1



 

 

3-D  

3. If for a>0, the feet of perpendiculars from the points A(a, –2a, 3) and B(0, 4, 5) on the plane lx 
+ my + nz = 0 are points C(0, –a, –1) and D respectively, then the length of line segment CD is 

equal to : 

 (1) 41   (2) 55   (3) 31   (4) 66  

3. ;fn a>0 ds fy,] fcUnqvksa A(a, –2a, 3) rFkk B(0, 4, 5) ls lery lx + my + nz = 0 ij yEcksa ds ikn Øe”k% 

fcUnq C(0, –a, –1) rFkk D gSa] rks js[kk [kaM  CD dh yEckbZ gS % 

 (1) 41   (2) 55   (3) 31   (4) 66  
 

Ans. (4) 

Sol.

 

 
A 

B 

R 

C D 

n
 
n 

 

 

CD =  AR = |AB|sin  

CD = |AB| 21 cos 
 

2
AB. n

| AB | 1
| AB |

 
   
 

 

= 2 2(AB) (AB·n)  

 Cos  = 
AB·n

|n||AB|
 

 |AB|  = ˆˆ ˆai –(2a 4) j 2k   

AB· n  = a – (2a + 4)– 2n 

C on plane   

0 – am – n = 0 …. (1) 

AC  || n  
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a a 4

m n
 

m = – & an + 4m = 0 … (2)  

From (1) and (2) 

a2m + an = 0 

4m + an = 0 

 (a2 – 4)m = 0  a = 2  .  

2m + n = 0  … (1) 

m +  = 0 

2 + m2 + n2 = 1 

m2 + m2 + 4m2 = 1 

m2 = 
1

6
 

m = 
1

6
 

n= 
2

6


 

 =  
1

6


 

Now   AB.n  = 2
1

6

 
 
 

– 8
1

6

 
 
 

–2
2

6

 
 
 

 

  = 
2 8 4

6

  
= – 6  

 |AB|  = 4 64 4   = 72  

 CD =  72 6  

 CD = 66  

Maxima & Minima 

4. The range of a R for which the function 

 f(x) = (4a–3) (x + loge5) + 2(a–7) cot 
x

2

 
 
 

sin2
x

2

 
 
 

, x 2n ,n N   has critical points, is : 

 (1)
4

,2
3

 
 
 

  (2) 1,   (3)  ,–1    (4) (–3, 1) 

 



 

 

4. a R dk ifjlj] ftlds fy, Qyu 

 f(x) = (4a–3) (x + loge5) + 2(a–7) cot 
x

2

 
 
 

sin2
x

2

 
 
 

, x 2n ,n N    ds Økafrd fcUnq gSa] gS % 

 (1)
4

,2
3

 
 
 

  (2) 1,   (3)  ,–1    (4) (–3, 1) 

Ans. (1) 

Sol. f(x) = (4a – 3) (x + ln5) + 2(a – 7) 2

x
cos

x2 sin
x 2

sin
2

 
 

 
  
 

 

 f(x) = (4a – 3) (x + ln5) + (a – 7) sinx 
f'(x) = (4a – 3) + (a – 7) cosx = 0 

(4a 3)
cosx

a 7

 



 

4a 3
–1 1

a 7


  


 

4a 3
1 1

a 7


  


 

4a 3
1 0

a 7


 


and

4a 3
1 0

a 7


 



4
a 2

3


    

Differentiability 

5. Let the functions f: R→R and g: R →R be defined as : 

 
2

x 2, x 0
f(x)

x , x 0

 
 


and

3x , x 1
g(x)

3x 2, x 1

 
 

 
 

Then, the number of points in R where (fog)(x) is NOT differentiable is equal to :  
 (1) 1   (2) 2   (3) 3   (4) 0 

5. ekuk Qyu f: R→R rFkk g: R →R  

 
2

x 2, x 0
f(x)

x , x 0

 
 


rFkk

3x , x 1
g(x)

3x 2, x 1

 
 

 
 

}kjk ifjHkkf’kr gSaA rks R esa mu fcUnqvksa dh la[;k] tgk¡ (fog)(x) vodyuh; ugha gS] gS %  

 (1) 1   (2) 2   (3) 3   (4) 0 
Ans. (1) 

Sol. 

3

6

2

x 2, x 0

fog(x) x 0 x 1

(3 2 x

,

,x ) 1

  


  


 

 

 fog(x) is discontinuous at x = 0 then non-differentiable at x = 0 
 Now, 

at x = 1 
2

h 0 h 0

f(1 h) f(1) (3(1 h) 2) 1
RHD lim lim 6

h h  

    
    

6

h 0 h 0

f(1 h) f(1) (1 h) 1
LHD lim lim 6

h h 

   
  

 
 

 Number of points of non-differentiability = 1 
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Complex Number  

6. Let a complex number z, |z|  1, satisfy 1 2

2

| z | 11
log 2

(| z | 1)

 
   

. Then, the largest value of |z| is 

equal to ____ 

 (1) 5   (2) 8   (3) 6   (4) 7 

6. ekuk ,d lfEeJ la[;k z, |z|  1, 1 2

2

| z | 11
log 2

(| z | 1)

 
   

 dks lUrq’V djrh gSA rks |z| dk vf/kdre eku cjkcj gS 

____ A 

 (1) 5   (2) 8   (3) 6   (4) 7 

Ans. (4) 

Sol. 
 

2

| z | 11 1

2| z | 1





 

2|z| + 22    (|z| – 1)2 

2|z| + 22  |z|2 – 2|z| + 1 

|z|2 – 4|z| – 21  0 

(|z| – 7) (|z| + 3)  0 

 |z|  7 

|z|max = 7 

Probability 

7. A pack of cards has one card missing. Two cards are drawn randomly and are found to be 

spades. The probability that the missing card is not a spade, is : 

 (1)
3

4
   (2)

52

867
  (3)

39

50
   (4)

22

425
 

7. rk'k dh ,d xM~Mh esa ls ,d iÙkk xqe gks x;k gSA nks iÙks ;kn`fPNd fudkys tkrs gS rFkk nksuksa gqdqe ds ik;s tkrs gSA xqe 

gq, iÙks ds gqdqe ds u gksus dh izkf;drk gS% 

 (1)
3

4
   (2)

52

867
  (3)

39

50
   (4)

22

425
 

Ans. (3) 

Sol.  missing P S /  both found spade = 
 mP S BFS

P(BFS)


 

 

13 13 12
1

52 51 50

13 13 12 13 12 11
1

52 51 50 52 51 50

 
   

 

 

      
 

 

 
39

50
  

Binomial Theorem  

8. If n is the number of irrational terms in the expansion of 

60
11

843 5
 
 
 
 

, then (n–1) is divisible by : 

 (1) 8   (2) 26   (3) 7   (4) 30 



 

 

8. ;fn 

60
11

843 5
 
 
 
 

ds izlkj esa vifjes; inksa dh la[;k n gS rks (n–1) fuEu esa ls fdl ls foHkkT; gS \ 

 (1) 8   (2) 26   (3) 7   (4) 30 

Ans. (2) 

Sol.    
60 r r

60 1/4 1/8
r 1 rT C 3 5



   

 rational if 
60 r

,
4

 r

8
, both are whole numbers, r {0,1,2,....60} 

 
60 r

W r
4


    {0,4,8,….60} 

 and
r

W r
8
    {0,8,16,…56} 

 Common terms r {0,8,16,....56} 

So 8 terms are rational 

Then Irrational terms = 61 – 8 = 53 = n 

n – 1 = 52 = 13 × 22 

factors 1,2,4,13,26,52 

3-D  

9. Let the position vectors of two points P and Q be ˆˆ ˆ3i j 2k  and ˆˆ ˆi 2j 4k  , respectively. Let R 

and S be two points such that the direction ratios of lines PR and QS are (4, –1, 2) and (–2, 1, –

2) respectively. Let lines PR and QS intersect at T. If the vector TA is perpendicular to both PR

and QS and the length of vector TA is 5 units, then the modulus of a position vector of A is : 

 (1) 5    (2) 171   (3) 227   (4) 482  

9. ekuk nks fcUnqvksa P rFkk Q ds fLFkfr lfn'k Øe'k% ˆˆ ˆ3i j 2k  rFkk ˆˆ ˆi 2j 4k   gSaA ekuk nks fcUnq R rFkk S bl izdkj gS 

fd js[kkvksa PR rFkk QS ds fnd~ vuqikr Øe'k% (4, –1, 2) rFkk (–2, 1, –2) gSA ekuk js[kkvksa PR rFkk QS dk izfrPNsnu 

fcUnq T gSA ;fn lfn'k TA   lfn”kksa PR rFkk QSds yEcor gS rFkk lfn'k TA  dh yEckbZ 5  bdkbZ gS] rks A ds ,d fLFkfr 

lfn'k dk ekikad gS% 

 (1) 5    (2) 171   (3) 227   (4) 482  
Ans. (2) 

Sol. 
ˆ ˆˆ ˆ ˆ ˆp 3i j 2k & i 2j 4k        

 PR QSv 4, 1,2 & v 2,1, 2      

  

 PR
ˆˆ ˆL : r 3i j 2k 4, 1,2       

 QS
ˆˆ ˆL : r i 2j 4k 2,1, 2        

 Now T on PR = 3 4 , 1 ,2 2        

P 

Q 
R 

T

R 

(x,y,z) 

√5 

S 
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 Similarly T on QS = 1 2 ,2 , 4 2        

 For & : 
3 4 1 2 2 1 2

51 2 3

            

            

 

 2 2 4 2       

 T : 11, 3,6   

 D.R. of TA = QS PRv v  

 =

ˆˆ ˆi j k

2 1 2

4 1 2

 



= ˆˆ ˆ0i 4j 2k    

  TA
ˆ ˆˆ ˆ ˆL : r 11i 3j 6k 4j 2k        

 Now A 11, 3 4 ,6 2       

 TA 5  

    
2 2

3 4 3 6 2 6 5          

 2 216 4 5     

 220 5   

 
1

2
    

 A: (11, –3 –2, 6–1) ; A: (11, –3 + 2, 6 + 1) 

 | A | 121 25 25    ; | A | 121 1 49    

 = 171   ; 171  

Parabola, Ellipse & Hyperbola 

10. If the three normals drawn to the parabola, y2=2x pass through the point (a, 0) a 0 , then ‘a’ 
must be greater than:  

 (1) 1   (2)
1

2
   (3)

1

2
    (4) –1 

10. ;fn ijoy; y2=2x ij Mkys x;s rhu vfHkyEc] fcUnq (a, 0) a 0  ls gksdj tkrs gSa] rks  ‘a’ fuEu esa ls fdl ls vf/kd 

gksuk pkfg, \  

 (1) 1   (2)
1

2
   (3)

1

2
    (4) –1 

Ans. (1) 
Sol. Let the equation of the normal is 
 y = mx – 2am – am3 

 here 4a = 2 
1

a
2

   

 y = mx – m – 31
m

2
 

 It passing through A(a, 0) then 

 0 = am – m – 31
m

2
 

 m = 0, a – 1 –
1

2
m2 = 0 

 m2 = 2(a – 1) > 0 

a> 1 



 

 

 

Trigonometry Phase-II 

11. Let 
k r

1
k 2r 1 2r 1

r 1

6
S tan

2 3



 


 
    
 .Then 

k
lim


Sk is equal to : 

 (1)
1 3

tan
2

  
 
 

  (2)
1 3

cot
2

  
 
 

  (3)
2


  (4) tan–1(3) 

11. ekuk 
k r

1
k 2r 1 2r 1

r 1

6
S tan

2 3



 


 
    
 gSA rks 

k
lim


Sk cjkcj gS % 

 (1)
1 3

tan
2

  
 
 

  (2)
1 3

cot
2

  
 
 

  (3)
2


  (4) tan–1(3) 

Ans. (2) 

Sol. 
r

1

2r 1
r 1 2r 1

6 (3 2)
tan

3
1 2

2





 

 
 
 
 
   
        

  

 
r r 1 r r 1

1

2r 1
r 1 2r 1

2 3 3 2
tan

3
1 2

2

  



 

 
 
  
 
   
        



 

r 1 r

r 1 r
1 1 1 1 1

r 1 r
r 1 r 1

3 3

2 2 3 3 3 3
tan tan tan tan cot

2 2 2 2 23 3
1

2 2



 
    


 

    
                        

               
    

   

 

Trigonometry Phase-II 

12. The number of roots of the equation,    
2 2sin x cos x

81 81 30   in the interval [0, ] is equal to : 

 (1) 3   (2) 2   (3) 4   (4) 8 

12. varjky [0, ] esa lehdj.k    
2 2sin x cos x

81 81 30  ds ewyksa dh la[;k gS % 

 (1) 3   (2) 2   (3) 4   (4) 8 

Ans. (3) 

Sol. 
2 2sin x 1 sin x(81) (81) 30   

 
2

2

sin x

sin x

81
(81) 30

(81)
 

 

 
2sin x

Let 81 t

 
 

81
t 30

t
   t2 + 81 = 30t 

 t2 – 30t + 81 = 0 
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t2 – 27t – 3t + 81 = 0 

(t – 3) (t – 27) = 0 

t = 3, 27 

 
2sin x 3(81) 3,3  

24sin x 1 33 3 ,3  

 24sin x 1,3  

 2 1 3
sin x ,

4 4
  

 in[0, ]  sin x > 0 

 
1 3

sinx ,
2 2

  

5 2
x , , ,

6 6 3 3

   
  

Number of solution = 4 

Differential equation 

13. If y=y(x) is the solution of the differential equation, 
dy

2y tanx sinx,y 0
dx 3

 
   

 
, then the 

maximum value of the function y(x) over R is equal to :  

 (1) 8   (2)
1

2
   (3)

15

4
   (4) 

1

8
 

13. ;fn vody lehdj.k 
dy

2y tanx sinx,y 0
dx 3

 
   

 
 dk gy y=y(x) gS] rks R  ij y(x) dk vf/kdre eku gS %  

 (1) 8   (2)
1

2
   (3)

15

4
   (4) 

1

8
 

Ans. (4) 

Sol. 
dy

2 tanx y sinx
dx

    

 I.F. = 2 n(secx) 2e sec x  

 2 2y sec x sinx sec xdx tanxsec xdx c      

 2y sec x sec x c   

 2y cosx c cos x   

 x ,y 0
3


   

1 c
c 2

2 4
      

2y cosx 2cos x    

2
2 1 1 1

y 2 cos x cosx 2 cosx
2 4 16

    
               

 

2
1 1

y 2 cosx
8 4

 
   

 
 

max

1
y

8
   



 

 

Mathematics reasoning 

14. Which of the following Boolean expression is a tautology? 

 (1)(p q) (p q)    (2)(p q) (p q)    (3)(p q) (p q)    (4)(p q) (p q)    

14. fuEu esa ls dkSu&lk cwyh; O;atd iqu:fDr gS \ 

 (1)(p q) (p q)    (2)(p q) (p q)    (3)(p q) (p q)    (4)(p q) (p q)    
Ans. (4) 

Sol. 
p  q  pq  pq p→q (pq) →(p→q) 

T T T T T T 

F T F T T T 

T F F T F T 

F F F F T T 

MATRIX  

15. Let 
i i

A ,i 1
i i

 
   

 
. Then, the system of linear equations 

8 x 8
A

y 64

   
   

   
has : 

 (1) No solution   (2) Exactly two solutions 

 (3) A unique solution   (4) Infinitely many solutions 

15. ekuk 
i i

A ,i 1
i i

 
   

 
 gSA rks jSf[kd lehdj.k fudk; 

8 x 8
A

y 64

   
   

   
 : 

 (1) dk dksbZ gy ugha gS   (2) dk vf}rh; gy gS 

 (3) ds vuar gy gSa   (4) ds ek= nks gy gSa 

Ans. (1) 

Sol. 
i i

A
i i

 
  

 
 

 
2 i i i i 2 2 1 1

A 2
i i i i 2 2 1 1

          
         

          
 

 
4 1 1 1 1 2 2 1 1

A 4 4 8
1 1 1 1 2 2 1 1

          
         

          
 

 
8 1 1 1 1 2 2 1 1

A 64 64 128
1 1 1 1 2 2 1 1

          
         

          
 

 
1 1 x 8

128
1 1 y 64

     
     

     
 

 
x y 8

128 128(x y) 8
x y 64

   
      

    
 

 
1

x y
16

   ….(1) 

 and 128 (–x + y) = 64  x – y = 
1

2


 …(2) 

  no solution (from eq. (1) & (2)) 
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Log  

16. If for x 0,
2

 
  
 

, log10sinx + log10cosx = –1 and log10(sinx+cosx) = 
1

2
 (log10 n–1), n>0, then 

the value of n is equal to : 

 (1) 16   (2) 20    (3) 12   (4) 9 

16. ;fn x 0,
2

 
  
 

 ds fy,] log10sinx + log10cosx = –1 rFkk log10(sinx+cosx) = 
1

2
 (log10 n–1), n>0 gS] rks 

n dk eku cjkcj gS % 

 (1) 16   (2) 20    (3) 12   (4) 9 

Ans. (3) 

Sol. log10 (sinx) + log10(cosx) = – 1 

 sinxcosx=
1

10
 ....(1) 

 and log10 (sinx + cosx) = 
1

2
 (log10 n – 1) 

 

1

2n
sinx cosx

10

 
    

 
 

 2 2 n
sin x cos x 2sinx cosx (squaring)

10
     

 
1 n

1 2 (usingequation(1))
10 10

 
   

 
 

 
n 12

n 12
10 10

     

Parabola, Ellipse & Hyperbola 

17. The locus of the midpoints of the chord of the circle, x2+y2=25 which is tangent to the 

hyperbola, 
2 2x y

1
9 16

  is : 

 (1)  
2

2 2 2 2x y 16x 9y 0      (2)  
2

2 2 2 2x y 9x 144y 0     

 (3)  
2

2 2 2 2x y 9x 16y 0      (4)  
2

2 2 2 2x y 9x 16y 0     

17. o`Ùk x2+y2=25 dh ml thok] tks vfr ijoy; 
2 2x y

1
9 16

   dh Li”kZ js[kk gS] ds e/; fcUnq dk fcUnqiFk gS % 

 (1)  
2

2 2 2 2x y 16x 9y 0      (2)  
2

2 2 2 2x y 9x 144y 0     

 (3)  
2

2 2 2 2x y 9x 16y 0      (4)  
2

2 2 2 2x y 9x 16y 0   
 

Ans. (4) 

Sol. tangent of hyperbola 

 2y mx 9 m 16     …(i) 

 which is a chord of circle with mid-point (h, k) 

so equation of chord T = S1 

hx + ky = h2 + k2 



 

 

 
2 2hx h k

y
k k


     …(ii) 

 by (i) and (ii) 

 
h

m
k

  and
2 2

2 h k
9 m 16

k


   

 
 

2
2 2

2

2 2

h kh
9 16

k k


   

 locus 9x2 – 16y2 = (x2 + y2)2 

 

Binomial Theorem 

18. Let [x] denote greatest integer less than or equal to x. If for n N ,  
3n

n
3 j

j

j 0

1 x x a x


   , then 

 

3n 3n 1

2 2

2j 2j 1

j 0 j 0

a 4 a

   
   
   



 

  is equal to : 

 (1) 1   (2)n   (3) 2n–1  (4) 2 

18. ekuk [x] egÙke iw.kkZd x gSA ;fnn N  ds fy,  
3n

n
3 j

j

j 0

1 x x a x


    gks] rks 

3n 3n 1

2 2

2j 2j 1

j 0 j 0

a 4 a

   
   
   



 

   cjkcj gS % 

 (1) 1   (2)n   (3) 2n–1  (4) 2 

 

Ans. (1) 

Sol.  
3n

n
3 j

j

j 0

1 x x a x


    

 (1–x + x3)n = a0 + a1x + a2x2 + ….. + a3n x3n 

 Put x = 1 

 1 = a0 + a1 + a2 + a3 + a4 + …… +a3n …(1) 

 Put x = –1 

 1 = a0 – a1 + a2 – a3 + a4  …… (–1)3na3n …(2) 

 Add (1) + (2) 

   a0 + a2 + a4 + a6 + …….. = 1 

 Sub (1) – (2) 

   a1 + a3 + a5 + a7 + …….. = 0 

 Now  

3n 3n 1

2 2

2j 2j 1

j 0 j 0

a 4 a

   
   
   



 

   

 = (a0 + a2 + a4 + …..) + 4(a1 + a3+ ….) 

 = 1 + 4×0 

 = 1 
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3-D  

19. Let P be a plane lx+my+nz=0 containing the line, 
1 x y 4 z 2

1 2 3

  
  . If plane P divides the 

line segment AB joining points A(–3, –6, 1) and B(2, 4, –3) in ratio k : 1 then the value of k is 

equal to : 

 (1) 1.5   (2) 2   (3) 4   (4) 3 

19. ekuk P ,d lery lx+my+nz=0 gS]  ftlesa js[kk 
1 x y 4 z 2

1 2 3

  
   fLFkr gSA ;fn lery P, fcUnqvksa A(–3, –

6, 1) rFkk B(2, 4, –3) dks feykus okys js[kk[kaM AB dks k : 1 ds vuqikr ck¡Vrk gS] rks k dk eku cjkcj gS % 

 (1) 1.5   (2) 2   (3) 4   (4) 3 

Ans. (2)  

Sol. 

 
 Line lies on plane 

 – + 2m + 3n = 0  ...(1) 

 Point on line (1,–4,–2) lies on plane 

  –4m – 2n = 0  …(2) 

 from (1) & (2)  

 –2m + n = 0   2m = n 

  = 3n + 2m    = 4n 

 
n

:m:n:: 4n: :n
2

 

 :m:n::8n:n:2n  

 :m:n::8 :1:2  

 Now equation of plane is 8x + y + 2z = 0 

 R divide AB is ratio k : 1 

 
3 2k 6 4k 1 3k

R : , ,
k 1 k 1 k 1

     
 

   
lies on plane 

 
3 2k 6 4k 1 3k

8 2 0
k 1 k 1 k 1

         
       

       
 

 –24 + 16 k – 6+ 4k + 2 – 6k = 0 

 –28 + 14k = 0 

 k = 2  

B(2,4,–3) 

P: x + my + nz = 0 

R 

(–3, –6,1) 

L 
x 1 y 4 z 2

L
1 2 3

  
  



 k
 :

 1
 



 

 

Function  

20. The number of elements in the set   x R : | x | 3 | x 4 | 6     is equal to : 

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

20. leqPp;   x R : | x | 3 | x 4 | 6     esa vo;oksa dh la[;k gS % 

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

Ans. (1)  

Sol. Case-1 x  –4 

(–x – 3)(–x – 4) = 6 

 (x + 3) (x + 4) = 6 

 x2 + 7x + 6 = 0 

 x = –1 or – 6 

but x  –4 

x = – 6 

Case-2 x (–4, 0) 

(–x –3)(x + 4) = 6 

 –x2 – 7x – 12 – 6 = 0 

 x2 + 7x + 18 = 0 

D < 0 No solution 

Case-3 x  0 

(x – 3)(x + 4) = 6 

 x2 + x – 12 – 6 = 0 

 x2 + x – 18 = 0 

1 1 72
x

2

  
  

 

73 1
x

2


  only 

 

SECTION –B 

 

Definite Integration 

1.  Let f: (0, 2) → R be defined as f(x) = log2
x

1 tan
4

  
  

  
. Then,  

n

2 1 2
lim f f ... f(1)

n n n

    
      

    
is 

equal to ______ 

1.  ekuk f: (0, 2) → R f(x) = log2
x

1 tan
4

  
  

  
}kjk ifjHkkf"kr gSA rks 

n

2 1 2
lim f f ... f(1)

n n n

    
      

    
 cjkcj gS 

______A 

Ans. (1) 

Sol. 
n

x
r 1

1 r
E 2 lim f

n n


 
  

 
  

 
1

0

2 x
E n 1 tan dx

n2 4

 
  

 
   …(i) 

 replacing x →1 – x 
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1

0

2
E n 1 tan (1 x) dx

n2 4

 
   

 
  

 
1

0

2
E n 1 tan x dx

n2 4 4

   
    

  
  

 
1

0

1 tan x
2 4E n 1 dx
n2

1 tan x
4

 
 

  
  

 

  

 
1

0

2 2
E n dx

xn2
1 tan

4

 
 

  
  

 

  

 
1

0

2 x
E n2 n 1 tan dx

n2 4

  
    

  
  ….(ii) 

 equation (i) + (ii) 

E = 1 

MATRIX  

2.  The total number of 3×3 matrices A having entries from the set {0, 1, 2, 3} such that the sum 

of all the diagonal entries of AAT is 9, is equal to ____ 

2.  3×3 ds vkO;wgks A, ftuds vo;o leqPP; {0, 1, 2, 3} esa ls gSa rFkk AAT ds fod.kZ ds lHkh vo;oksa dk ;ksxQy 9 gS] dh 

dqy la[;k gS ____ A 

Ans. (766) 

Sol. 
T

x y z x a d

AA a b c y b e

d e f z c f

   
   

    
      

 

 

2 2 2

2 2 2

2 2 2

x y z ax by cz dx ey fz

ax by cz a b c ad be cf

dx ey fz ad be cf d e f

      
 

       
 

       

 

Tr (AAT) = x2 + y2 + z2 + a2 + b2 + c2 + d2 + e2 + f2 = 9 

 all→1     1 

 one 3, rest = 0   
9!

8!
= 9 

two 2 , one 1 & rest 0  
9!

2!6!
= 63 × 4 = 252 

one 2 , five 1, rest 0   
9!

5!3!
= 63 × 8 = 504 

      = 766 

 

 

 

 

 

 



 

 

Definite Integration  

3. Let f:R→R be a continuous function such that f(x)+f(x+1)=2, for all x R . If 

8

1

0

I f(x)dx  and 

3

2

1

I f(x)dx



  , then the value of I1 + 2I2 is equal to ____ 

3. ekuk f:R→R ,d larr Qyu gS ftlds fy, f(x)+f(x+1)=2, x R  gSA ;fn 
8

1

0

I f(x)dx  rFkk 

3

2

1

I f(x)dx



  , 

gSa] rks I1 + 2I2 dk eku cjkcj gS ____ A 

Ans. (16) 

Sol. f(x) + f(x + 1) = 2 …..(i) 

x→(x + 1) 

f(x + 1) + f(x + 2) = 2 …..(ii) 

by (i) & (ii) 

f(x) – f(x + 2) = 0 

f(x + 2) = f(x) 

f(x) is periodic with T = 2 

 
2 4 2

1
0 0

I f(x)dx 4 f(x)dx


    

 
3 4 4

2
1 0 0

I f(x)dx f(x 1)dx (2 f(x))dx


        

 
2

2
0

I 8 2 f(x)dx    

 I1 + 2I2 = 16 

 

Progressions 

4. Consider an arithmetic series and a geometric series having four initial terms from the set 
{11,8,21,16,26,32,4}. If the last terms of these series are the maximum possible four digit 

numbers, then the number of common terms in these two series is equal to ____ 

4. ,d lekUrj Js<+h rFkk ,d xq.kksÙkj Js<+h ds igys pkj in leqPp; {11,8,21,16,26,32,4} esa ls gSA ;fn bu Jsf<+;ksasa 

vafre in pkj vadksa dh vf/kdre lEHko la[;k;sa gSa] rks bu nksuksa Jsf<+;ksa esa gksus okys inksa dh la[;k gS ____ A 

Ans. (3) 

Sol. AP – 11, 16, 21, 26 ……. 

GP – 4, 8, 16, 32 ……. 

So common terms are 16, 256, 4096 

 

Tangents Normals 

5. If the normal to the curve  
x

2

0

y(x) 2t 15t 10 dt   at a point (a, b) is parallel to the line x+3y 

= –5, a>1, then the value of |a+6b| is equal to ____ 

5. ;fn oØ  
x

2

0

y(x) 2t 15t 10 dt    ds fcUnq (a, b), a>1,  ij vfHkyEc] js[kk x+3y = –5 ds lekUrj gS] rks 

|a+6b| dk eku cjkcj gS ____ A 
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Ans. (406) 

Sol. y'(x) = (2x2 – 15x + 10) 

at point P 

3 = (2a2 – 15a + 10) 

 2a2 – 15a + 7 = 0 

 2a2 – 14a – a + 7 = 0 

 2a(a – 7) – 1(a – 7) = 0 

a = 
1

2
or 7, 

 given a > 1 a = 7 

also P lies on curve 

  
a

2

0
b 2t 15t 10 dt     

 
7

2

0
b 2t 15t 10 dt    

6b = –413 

|a + 6b| = 406 

 

Limits  

6. If 
x x

x 0

ae b cos x ce
lim 2

x sinx





 
 , then a+b+c is equal to ______  

6. ;fn 
x x

x 0

ae b cos x ce
lim 2

x sinx





 
 gS, rks a+b+c cjkcj gS ______ A  

Ans. (4) 

Sol. 

2 2 4 2

3x 0

x x x x
a 1 x b 1 c 1 x

2! 2! 4! 2!
lim 2

x
x x

3!



       
                     

       


 
   

 

 

 

2

2x 0
2

a b c
(a b c) x(a c) x .

2 2 2
lim 2

x
x 1

6



 
        

 
 

 
   

 

 

a – b + c = 0 

 &a – c = 0 

&
a b c

2
2 2 2
    

 a + b + c = 4 

 

Circle  

7. Let ABCD be a square of side of unit length. Let a circle C1 centered at A with unit radius is 

drawn. Another circle C2 which touches C1 and the lines AD and AB are tangent to it, is also 
drawn. Let a tangent line from the point C to the circle C2 meet the side AB at E. If the length of 

EB is 3   , where  ,   are integers, then     is equal to ___ 



 

 

7. ekuk Hkqtk dh bdkbZ yEckbZ dk ,d oxZ ABCD gSA ekuk bdkbZ f=T;k rFkk dsUnz A dk ,d o`Ùk C1 [khapk tkrk gSA o`Ùk C1 

rFkk js[kkvksa AD vkSj AB dks Li'kZ djrk gqvk ,d vkSj oÙ̀k C2 Hkh [khapk tkrk gSaA ekuk fcUnq C ls oÙ̀k C2 dh ,d Li'kZ 

js[kk Hkqtk AB dks E ij feyrh gSA ;fn EB dh yEckbZ 3    gS] tgk¡  ,   iw.kkZd gSa] rks     cjkcj gS ___ A 

Ans. (1) 

Sol.

 

 

 (i) 2r r 1   

 
1

r
2 1




 

 r 2 1   

 (ii)  2CC 2 2 2 2 2 1     

 From CC2N = 

 
2 1

sin
2 2 1


 


 

 30    

 (iii) In ACE are sine law 

 
AE AC

sin sin105


 
 

 
1 2

AE .2 2
2 3 1

 


 

 
2

AE 3 1
3 1

  


 

   EB 1 3 1     

 2 3  

 2, 1 1           

 

  

D(0,1) C(1,1) 

B(1,0) A(0,0) 

r C2 

r 
45° 

45° 

90°- 



M E 

N 
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Complex Number  

8. Let z and   be two complex numbers such that 
z i

zz 2z 2, 1
z 3i


    


and Re (w) has 

minimum value. Then, the minimum value of n N  for Which n is real, is equal to ____ 

8. ekuk nks lfEeJ la[;kvksa z rFkk   ds fy, 
z i

zz 2z 2, 1
z 3i


    


 gSa rFkk Re (w) dk eku fuEure gSA rks n N  

dk fuEure eku] ftlds fy, 
n  okLrfod gS] cjkcj gS ____A 

Ans. (4) 

Sol. Let z = x + iy 

 |z + i| = |z–3i| 

  y = 1 

Now   = x2 + y2 – 2x – 2iy + 2 

    = x2+1 – 2x –2i + 2 

 Re() = x2 – 2x + 3 

 Re() = (x–1)2 + 2 

  Re()min at x = 1   z = 1 + i 

 Now   = 1 + 1 –2 – 2i + 2 

     = 2(1–i) = 
i

42 2e

 
 
   

 n = 

n
i

42 2e

  
 
   

 If n is real   n =4 

 

MATRIX  

9. Let

30 20 56

P 90 140 112

120 60 14

 
 

  
  

and 

22 7

A 1 1

0 1

 
 

   
   
 

where 
1 i 3

2

 
  , and I3 be the identity 

matrix of order 3. If the determinant of the matrix  
2

1
3P AP I  is 2 , then the value of  is 

equal to _____ 

9. ekuk 

30 20 56

P 90 140 112

120 60 14

 
 

  
  

 rFkk 

22 7

A 1 1

0 1

 
 

   
   
 

 gS] tgk¡ 
1 i 3

2

 
   gS rFkk 3 dksfV dk rRled vkO;wg 

I3 gSA ;fn vkO;wg  
2

1
3P AP I   dk lkjf.kd 

2  gS] rks   dk eku cjkcj gS _____ A 

Ans. (36) 

Sol. 
21P AP I   

   
2

1 1P AP I P AP I      

 1 1 1P APP AP 2P AP I      

 1 2 1 1P A P 2P AP P IP      



 

 

  1 2P A 2A I P    
21P A I P   

 
21P A I P   

2
A I   

 



  

 

221 7

1 1 1

0

 

   
2

21 ( 1) 7 .        

  
2

2 2 7 1      
2

2 5 1     

 
2

6  
236 36    

MATRIX  

10. Let the curve y=y(x) be the solution of the differential equation, 
dy

2(x 1)
dx

  . If the numerical 

value of area bounded by the curve y=y(x) and x-axis is 
4 8

3
, then the value of y(1) is equal to 

___ 

10. ekuk vody lehdj.k 
dy

2(x 1)
dx

   dk gy oØ y=y(x) gSA ;fn oØ y=y(x) rFkk x-v{k ls f?kjs {ks= ds {ks=Qy dk 

la[;kRed eku 
4 8

3
 gS rks y(1) dk eku cjkcj gS ___A 

Ans. (2) 

Sol. y = x2 + 2x + c 

   

Area of rectangle (ABCD) |(c 1)( 1 c)|    

 Area of parabola and x-axis =  3/22 4 8
2 (1 c)

3 3

 
  

 
 

 1 – c = 2  c = –1 

Equation of f(x) = x2 + 2x – 1 

B(–1, c–1) 

C (–1, 0) 

A 

 –1 1– c,0D 
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f(1) = 1 + 2 – 1 = 2 


