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SECTION-III
[INTEGER TYPE]

Q.1 to 8 are "Integer Type" questions. (The answer to each of the questions are upto 1 digit (0 to 9))

41. The numer of distinct solutions of the equation

2 4 4 6 65
cos 2x cos x sin x cos x sin x 2

4
    

in the interval [0, 2] is

varjky [0, 2] esa lehdj.k

2 4 4 6 65
cos 2x cos x sin x cos x sin x 2

4
    

ds fofHkUu gyksa dh la[;k gSA

Ans. 8

Sol.
2 4 4 6 65

cos 2x cos x sin x cos x sin x 2
4

    


2 2 25 1 3

cos 2x 1 sin 2x 1 sin 2x 2
4 2 4

    

 cos22x = sin22x

 tan22x = 1

Now 2x [0, 4] 
3 5 7 9 11 13 15

x , , , , , , , ,
8 8 8 8 8 8 8 8

       


so number of solution = 8

42. Let the curve C be the mirror image of the parabola y2 = 4x with respect to the line x + y + 4 = 0. If A and

B are the points of intersection of C with the line y = –5, then the distance between A and B is

ekuk fd oØ C, js[kk x + y + 4 = 0 ds lkis{k esa] ijoy; y2 = 4x dk niZ.k izfrfcEc gSA ;fn A vkSj B oØ C vkSj

js[kk y = –5 ds izfrPNsn fcUnq gS] rc A vkSj B ds chp dh nwjh gSA

Ans. 4

Sol. let P(t2, 2t) be a point on the curve y2 = 4x and Q(h, k) be it’s image in x + y + 4 = 0

2 2h t k 2t (t 2 t 4)

1 1 2

    
    h = –(2t + 4)

k = –(t2 + 4)

Now k = –5

so t =  1

hence h = –2, –6

so A, B are (–2, –5) & (–6, –5)

Hence AB = 4

43. The minimum number of times a fair coin needs to be tossed, so that the probability of getting at least two heads

is at least 0.96, is :

,d U;k; flDds dks U;wure fdruh ckj mNkyuk iM+sxk] ftlls fd de ls de nks fpr izdV gksus dh izkf;drl de ls
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de 0.96 gksa \

Ans. 8

Sol. Let coin is tossed n times

P(atleast two heads) = 
n n

n
2

1 1
1 C . 0.96

2 2

   
     
   

       n

4 n 1

100 2




 n

n 1 1

2 25


 

n2
25

n 1




 least value of n is 8

44. Let n be the number of ways in which 5 boys and 5 girls can stand in a queue in such a way that all the girls stand

consecutively in the queue. Let m be the number of ways in which 5 boys and 5 girls can stand in a queue in

such a way that exactly four girls stand consecutively in the queue. Then the value of 
m

n
is

ekuk fd n rjhdksa ls 5 yM+ds vkSj 5 yM+fd;k¡ ,d iafDr esa bl izdkj [kM+s gks ldrs gS fd lHkh yM+fd;k¡ iafDr esa Øekxr

[kM+h gksaA ekuk fd m rjhdksa ls 5 yM+ds vkSj 5 yM+fd;k¡ ,d iafDr esa bl izdkj [kM+s gks ldrs gS fd Bhd 4 yM+fd;k¡

gh iafDr esa Øekxr [kM+h gksaA rc 
m

n
 dk eku gSA

Ans. 5

Sol. n = 5! × 6!

m = 5! × 6C
2
 × 5C

4
.2!.4!

m 5! 15 2 5!
5

n 6!

  
 

45.  If the normals of the parabola y2 = 4x drawn at the end point of its latus rectum are tangents to the circle

(x–3)2+(y+2)2 = r2, then the value of r2 is

;fn ijoy; y2 = 4x ds ukfHkyEc thok (latus rectum) ds f'k[kj fcUnqvksa ij [khaps x, vfHkyEc òr (x–3)2+(y+2)2 = r2 dh

Li'kZ js[kk,¡ gSa] rc r2 dk eku gSA

Ans. 2

Sol. Equation of normals at points (1, ±2) are

y = –x + 3 & y = x – 3

 x + y – 3 = 0 & x – y – 3 = 0

3 2 3
Now r

1 1

 



 r2 = 2

46. Let f : R  R be a function defined by f (x) = 
 x , x 2

0, x 2

 




where [x] is the greatest integer less than or equal to x.

If 
 
 

2
2

1

x f x
dx

2 f x 1  
 , then the value of (4I – 1) is

MATHS
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ekuk fd Qyu f : R  R, f (x) = 
 x , x 2

0, x 2

 



 ls ifjHkkf"kr gS]

tgk¡ [x],  x ls de ;k x ds cjkcj ds egre iw.kkZad dks n'kkZrk gSA

;fn
 
 

2
2

1

x f x
dx

2 f x 1  
 , rc (4I – 1) dk eku gSA

Ans. 0

Sol.

2 2 0 1 22 2

1 1 1 0 1

x[x ] x[x ] 0 0 x.1
I dx dx dx dx dx

2 [x 1] 3 [x 1] 3 1 3 0 3 1
  

    
          

22

1

1 x 2 1 1

4 2 8 4

  
   

 
            4I – 1 = 0

47. A cylindrical container is to be made from certain solid material with the following constraints. It has a fixed

inner volume of V mm3, has a 2 mm thick wall and is open at the top. The bottom of the container is a solid

circular disc of thickness 2 mm and is of radius equal to the outer radius of the container.

If the volume of the material used to make the container is minimum when the inner radius of the container is

10 mm, then the value of 
V

250
 is :

fuEu O;ojks/kksa dks larq"V djrs gq, ,d csyukdkj ik=k ,d Bksl inkFkZ ls cuk;k gSA ik=k dk vkUrfjd vk;ru V ?ku

feeh fu;r gS rFkk bldh nhokj 2  feeh eksVkbZ dh gSa ,oa ik=k Åij ls [kqyk gSA ik=k dk fupyk ry 2 feeh eksVkbZ

okyk Bksl o`rh; fMLd gS rFkk ftldh f=kT;k] ik=k dh ckgjh f=kT;k ds cjkcj gSA ;fn ik=k dh vkarfjd f=kT;k 10

feeh gksus ij inkFkZ ds U;wure vk;ru dh vki';drk gksrh gks] rc 
V

250
 dk eku gSA

Ans. 4

Sol. Volume of material V = r2h

 V
1
 = (r + 2)22 + (r + 2)2h – r2h

 V
1
 = 2(r + 2)2 + h (4 + 4r)

 V
1
 = 2(r + 2)2 + 4h(r + 1)

 2
1 2

2(r 1) V
V 2 (r 2)

r

 
    

 


1

2 3

dV 2v 1 2
2 2(r 2) 0

dr r r

   
          

 3

2V 2 10
24 0

10

  
  
  

 3

24v
24

10




 3v 10 


v

4
250




MATHS
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48. Let F(x) = 

2x
6

2

x

2cos t dt




  for all x  R and f : 
1

0,
2

 
  

  [0, ) be a continuous function. For 
1

a 0,
2

 
   

,

if F'(a) + 2 is the area of the region bounded by x = 0, y = 0, y = f(x) and x = a, then f (0) is :

ekuk fd lHkh x  R ds fy,] F(x) = 

2x
6

2

x

2cos t dt




  rFkk f : 
1

0,
2

 
  

  [0, ) ,d larr Qyu gSA ;fn mu lHkh

1
a 0,

2

 
   

 ds fy, F'(a) + 2 ml {ks=k dk {ks=kQy gS] tks fd x = 0, y = 0, y = f(x) vkSj x = a ls f?kjk gqvk gS] rc

f (0) dk eku gSA

Ans. 3

Sol.

2x
6

2

x

F(x) 2cos dt




 

2

2 2F '(x) 2 cos x 2x 2cos x
6

   
    

  

a

0

F '(a) 2 f (x)dx  

2 a
2 2

0

2 cos a 2a 2cos a 2 f (x)dx
6

   
     

  


2 2 2 24cos a 4a 2cos a . sin a 2a 4cosa sin f (a)
6 6 6

         
             

      

2

3
f (0) 4 3

2

 
    

 

[MULTIPLE CORRECT CHOICE TYPE]

Q.9 to Q.18 has four choices (A), (B), (C), (D) out of which ONE OR MORE may be correct.

49. Let X and Y be two arbitrary, 3×3, non-zero, skew-symmetric matrices and Z be an arbitrary 3×3, non zero,

symmetric matrix. Then which of the following matrices is (are) skew symmetric ?

ekuk fd X ,oa Y nks LosPN] 3×3 'kwU;srj fo"ke lefer vkO;wg gS vkSj Z ,d LosPN 3×3, 'kwU;srj lefer vkO;wg gSA rc

fuEufyf[kr esa ls dkSulk ¼ls½ fo"ke lefer vkO;wg gS ¼gSa½ \

(A) Y3Z4 – Z4Y3 (B) X44 + Y44 (C*) X4Z3 – Z3S4 (D*) X23 + Y23

Sol. (C) (x4 Z3 – Z3 X4)T = (X4Z3)T (Z3 X4)T

= (ZT)3(XT)4 – (XT)4(ZT)3

= Z3X4 – X4Z3

= –(X4Z3 – Z3X4)

(D) (X23 + Y23)T = –X23 – Y23  X23 + Y23 is skew–symmetric

MATHS
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50. Which of the following values of  satisy the equation  

     

     

     

2 2 2

2 2 2

2 2 2

1 1 2 1 3

2 2 2 2 3

3 3 2 3 3

     

     

     

 = –648  ?

 ds fuEufyf[kr ekuksa esa dkSu lk eku lehdj.k 

     

     

     

2 2 2

2 2 2

2 2 2

1 1 2 1 3

2 2 2 2 3

3 3 2 3 3

     

     

     

 = –648  dks larq"V djrk gS\

(A) –4 (B*) 9 (C*) –9 (D) 4

Sol. R3  R3– R2, R2  R2 – R1

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

3 2 3 4 3 6 648

5 2 5 4 5 6

    

        

     

R3 R3 – R2

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

3 2 3 4 3 6 648

2 2 2

    

        

C3  C3 – C2, C2  C2 – C1

2(1 ) (2 3 ) (2 5 )

3 2 2 2 648

2 0 0

      

      

 22(2 + 3) – 22 + 5) = – 324

 –4 = –324  

51. In R3, consider the planes P1 : y = 0 and P2 : x + z = 1. Let P3 be a plane, different from P1 and P2, which

passes through the intersection of P1 and P2. If the distance of the point (0,1,0) from P3 is 1 and the distance

of a point () from P3 is 2, then which of the following relations is (are) true ?

eku yhft, fd R3 esa P1 : y = 0 vkSj P2 : x + z = 1 nks lery gSA ekuk fd P3 ,d lery gS tks lery P1 ,oa P2 ls

fHkUu gS rFkk P1 ,oa P2 ds izfrPNsnu ls tkrk gSA ;fn fcUnq (0,1,0) ls P3 dh nwjh ,d (1) gS rFkk fcUnq () ls P3

dh nwjh nks (2) gS, rc fuEufyf[kr lEca/k esa dkSu dkSu ls larqf"Vr gksrs gSA

(A) 2 +  + 2 + 2 = 0 (B*) 2 –  + 2 + 4 = 0

(C) 2 + –2 –10= 0 (D*) 2 –  + 2 – 8 = 0

Sol. Let P3 be P2 + P1 = 0 x + y + z – 1 = 0

Distance from (0, 1, 0) is 1

2

0 0 1
1

1 1

   
  

  

MATHS
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MATHS

     
1

2
  

   Equation of P3 is 2x – y + 2z – 2 = 0

Dist. from () is 3

2 2 2
2

3

   
        2 2 6   

   option (B, D) are correct.

52. In R3, let L be a straight line passing through the origin. Suppose that all the points on L are at a constant

distance from the two planes P1 : x + 2y – z + 1 = 0 and P2 : 2x – y + z – 1 = 0. Let M be the locus of the feet

of the perpendiculars drawn from the points on L to the plane P1.

Which of the following points lie (s) on M ?

ekuk fd R3 esa L ,d ljy js[kk gS tks fd ewy fcUnq ls tkrh gSA ekuk fd L ls lHkh fcUnq leryksa P1 : x + 2y – z + 1

= 0 rFkk P2 : 2x – y + z – 1 = 0 ls fLFkj nwjh ij gSA ekuk fd L ds fcUnqvksa ls lery P1 ij Mkys x, yEcksa ds iknksa

dk iFk M gSA fuEufyf[kr fcUnqvksa esa ls dkSu lk fcUnq iFk M ij fLFkr gS \

(A*) 
5 2

0, ,
6 3

 
  

 
(B*) 

1 1 1
, ,

6 3 6

 
  
 

(C) 
5 1

,0,
6 6

 
 
 

(D) 
1 2

,0,
3 3

 
 
 

Sol. Let v


 be the vector along L

ˆ ˆ ˆi j k
ˆ ˆ ˆthen v 1 2 1 i 3j 5k

2 1 1

    





So any point on line L is A(, – 3, –5)

Foot of perpendicular from A to P, is

h k 3 5 ( 6 5 1) 1

1 2 1 1 4 1 6

           
     

  

l

1 1 1
h ,k 3 , 5

6 3 6
          l

so foot is 
1 1 1

, 3 , 5
6 3 6

 
        
 

So, (A,B)

53. Let P and Q be distinct points on the parabola y2 = 2x such that a circle with PQ as diameter passes through

the vertex O of the parabola. If P lies in the first quadrant and the area of the triangle OPQ is 3 2 , then which

of the following is (are) the coordinates of P ?

ekuk fd fofHkUu fcUnq P vkSj Q ijoy; y2 = 2x ij bl izdkj fy, x, gS fd ,d o`r] ftldk O;kl PQ gS] bl ijoy;

ds 'kh"kZ O ls tkrk gSA ;fn P izFke prqjka'k esa fLFkr gS rFkk f=kHkqt OPQ dk {ks=kQy 3 2  gS] rks fuEu esa ls dkSu dkSu

ls fcUnq P ds funsZ'kkad gS ?
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MATHS

(A*)  4, 2 2 (B)  9,3 2 (C) 
1 1

,
4 2

 
 
 

(D*)  1, 2

Sol. OP  OQ t1t2 = –4

Now 
1

.OP.OQ 3 2
2





4 4
2 21 2
1 2

t t1
. t . t 3 2

2 4 4
  


   2 2

1 2t 4 t 41
.4. 3 2

2 4 4

 



  2 2

1 216 4 t t 16
4. 9 2

16

  
 

 2 2
1 28 t t 18  

 2 2
1 2t t 10 0  

 4 2
1 1t 10t 16 0  

 2
1t 2,8

54. Let y (x) be a solution of the differential equation (1+ex)y' + yex = 1. If y (0) = 2, then which of the following

statements is (are) true ?

(A*) y (–4) = 0 (B) y (–2) = 0

(C*) y(x) has a critical point in the interval (–1, 0) (D) y(x) has no critical point in the interval (–1, 0)

ekuk fd y (x) vody lehdj.k (1+ex)y' + yex = 1 dk gy gSA ;fn y (0) = 2 rc fuEufyf[kr dFkuksa esa ls dkSu lk

lgh gS \

(A) y (–4) = 0 (B) y (–2) = 0

(C) y(x) dk ,d Økafrd fcUnq varjky (–1, 0) esa gS (D) y(x) dk dksbZ Hkh Økafrd fcUnq varjky (–1, 0) esa ugha gSA

Sol.
x xdy

(1 e ) ye 1
dx

  

x

e x

dy e 1
y

dx 1 e 1 e
 
 

x

x )x

e
dx

n(1 e x1 eI.F e e 1 e   l

complete solution 
xy.(1 e ) 1dx  

(1 + ex)y = x + c
x = 0, y = 2 c = 4
(1 + ex)y = x + 4

x

x 4
y

e 1






x = –4, y = 0
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2

2
x 2, y

x 1
  



   

 

x x

2x

e 1 .1 x 4 edy

dx e 1

  




 

 

x

2x

e x 3 1

e 1

  



dy
0

dx
 xx 3 e  

x 1
e

x 3




55. Consider the family of all circles whose centers lie on the straight line y = x. If this family of circles is represented

by the differential equation Py'' + Qy' + 1 = 0, where P, Q are functions of x, y and y' (here y' = 
dy

dx
, y'' =

2

2

d y

dx
), then which of the following statements is (are) true ?

mu lHkh o`r&dqy dks fopkj dhft, ftuds dsUnz ljy js[kk y = x ij fLFkr gSA ;fn bl o`r&dqy ds lHkh o`r] vody

lehdj.k Py'' + Qy' + 1 = 0 ls fu:fir gksrs gS] tgk¡ P, Q bl izdkj gS fd os x, y vkSj y'  ds Qyu gS (;gk¡ y' = 
dy

dx
,

y'' = 
2

2

d y

dx
), rc fuEufyf[kr dFkuksa esa ls dkSu dkSu ls lgh gS \

(A) P = y + x (B*) P = y – x

(C*) P + Q = 1 – x + y + y' + (y')2 (D) P – Q = x + y – y' – (y')2

Sol. 2 2 2(x ) (y ) r   

2 2 2 2x y 2 x 2 y 2 r 0        

2x + 2yy' – 2y' = 0 .....(i)

x yy '
...(ii)

1 y '


  



again diff. w.r.t.

2 + 2(y')2 + 2yy'' – 2y" = 0


2 x yy '

1 (y') yy ' y '' 0
1 y '

 
    

 

 1 + y' + (y')2 + (y')3 + yy" + yy'y' – xy" – yy'y" = 0

 (y – x)y" + (1 + y + (y')2) y' + 1 = 0

 P = y – x, Q = 1 + y' + (y')2

Ans. (B,C)

Note : P & Q will not be unique function as
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Py" + Qy' + Ry' – Ry' + 1 = 0


Py ' Qy '

1 Ry" 1 Ry '


 
 + 1 = 0 Hence new P & Q can be obtained.

So it can be a controversial problem.

56. Let g : R  R be a differentiable function with g (0) = 0, g'(0) = 0 and g'(1)  0. Let f (x) = 
 

x
g x , x 0

x

0, x 0





 

and h (x) = e|x|
 for all x  R. Let (f o h) (x) denote f (h (x)) and (h o f) (x) denote h (f(x)).

Then which of the following is (are) true ?

(A*) f is differentiable at x = 0 (B) h is differentiable at x = 0

(C) f o h is differentiable at x = 0 (D*) h o f is differentiable at x = 0

ekuk fd g : R  R ,d vodyuh; Qyu gS tgk¡ fd g (0) = 0, g'(0) = 0 ,oa g'(1)  0 gSA ekuk fd

f (x) = 
 

x
g x , x 0

x

0, x 0





 

 vkSj izR;sd x  R ds fy, h (x) = e|x|
 gSA ekuk fd (f o h) (x), f (h (x)) dks vkSj (h o f) (x),

h (f(x)) dks n'kkZrs gSA rc fuEufyf[kr dFkuksa esa ls dkSulk lgh gS \

(A) x = 0 ij f vodyuh; gS (B) x = 0 ij h vodyuh; gS

(C) x = 0 ij f o h vodyuh; gS (D) x = 0 ij h o f vodyuh; gS

Sol. g(0) = 0, g' (0) = 0 g' (1)  0

|x|

g(x) ; x 0

f (x) h(x) eg(x) ; x 0

0 ; 0




 



|x| |g(x)|f (h(x)) g(e ), h(f(x)) e 

x 10

g(x) g(0)
R(f '(0)) lim g '(0) 0

x 0


  



x 10

g(x) g(0)
h(f '(0)) lim g '(0) 0

x 0

 
  



R(h '(0)) 1& L(h '(0)) 1   So h(x) is non derivable. at x = 0

Now 
|x|

x 0 x 0

f (h)(x)) f (h(0)) g(e ) g(1)
lim lim

x x 

 


x x x

x
x 0 x 0

g(e ) g(1) g(e ) g(1) e 1
R(f '(h(x))) lim lim g '(1)

x e 1 x  

  
  



L(f '(h(x))) g '(1)  Hencef(h(x)) is non derivable at x = 0

57. Let f(x) = sin sin sin x
6 2

    
  
  

 for all x  R and g (x) = 
2


 sin x for all x  R. Let (f o g) (x) denote f (g(x))

and (g o f) (x) denote g (f (x)). Then which of the following is (are) true ?
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(A*) Range of f is 
1 1

,
2 2

 
  

(B*) Range of f o g is 
1 1

,
2 2

 
  

(C*) 
 
 x 0

f x
lim

g x 6


 (D) There is an x  R such that (g o f) (x) = 1

ekuk fd lHkh x  R ds fy, f(x) = sin sin sin x
6 2

    
  
  

 vkSj lHkh x  R ds fy, g (x) = 
2


 sin x gSA ekuk fd

(f o g) (x) vkSj (g o f) (x) Øe'k% f (g(x)) vkSj g(f(x)) dks n'kkZrs gSa] rc fuEufyf[kr esa ls dkSu lgh gS \

(A) f dk ifjlj 
1 1

,
2 2

 
  

 gSA (B) f o g dk ifjlj 
1 1

,
2 2

 
  

 gSA

(C) 
 
 x 0

f x
lim

g x 6


 (D) R esa ,d x ,slk gS ftlds fy, (g o f) (x) = 1

Sol. f (x) sin sin sin x
6 2

    
   

  

Let sin x
2


  ,

2 2

  
   



f (x) sin sin
6

 
   

 

Let sin
6


    ,

6 6

  
   

1 1
f (x) sin ,

2 2

 
     



Now fog(x) = sin sin sin sin x
6 2 2

      
   

   

Clearly, range of fog is also 
1 1

,
2 2

 
 
 



Now, x 0

sin sin sin x
6 2

lim

sin x
2



    
  
  



x 0

sin sin sin x sin sin x
6 22 6 2

lim
sin x

xsin sin x
x6 2
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x 0

sin sin x sin x
2 2 2lim

6 xsin x
2



  
      


1

3 2 6

 
  (C)

Now,      gof (x) = 1

 sin sin sin x 1
2 2 2

     
  

  


2 2 1

sin sin sin x
6 2 3.14 2

    
       

 (D)

58. Let PQR be a triangle. Let a QR


, b RP


 and c PQ


. If a 12


, b 4 3


 and b.c
 

 = 24, then

which of the following is (are) true ?

ekuk fd PQR ,d f=kHkqt gSA ekuk fd a QR


, b RP


 vkSj c PQ


 gSA ;fn a 12


, b 4 3


 vkSj b .c
 

= 24, rc fuEufyf[kr esa ls dkSu dkSu ls lgh gS \

(A*) 

2
c

a 12
2
 




(B) 

2
c

a 30
2
 




(C*) a b c a 48 3   
  

(D*) a .b 72 


Sol. a b c 0  
 

 b c a  
  

 248 c 48 144  


 2c 48


 2c 4 3




2
c

| a | 24 12 12
2
   




Ans. (A)

Further

a b c  
 

 144 48 2a.b 


= 48

 a.b 72 
 Ans.  (D)

a b c 0  
 



 a b a c 0   
  

 2| a b c a | 2 | a b | 2. 144.48 (72) 48 3       
    

Ans.  (C)
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[MATRIX MATCH]

Q.59 & 60 has four statements (A, B, C, D) given in Column-I and four statements ( P, Q, R, S) given in Column-II.

Any given statement in Column-I can have correct matching with one or more statement(s) given in Column-II.

59. Column I Column II

(A) In R2, if the magnitude of the projection vector of the vector ˆ ˆi j    on (P) 1

ˆ ˆ3 i j is 3  and if  = 2  + 3  , then possible value(s) of | | is (are)zx

(B) Let a and b be real numbers such that the function (Q) 2

is differentiable for all  x Î R. Then possible value(s) of a is (are)

(C) Let 1 be a complex cube root of unity. If (R) 3

(3 – 3 + 22)4n–3 + (2 + 3 – 32)4n+3 + (–3 + 2 + 32)4n–3  = 0,

then possible value(s) of n is (are)

(D) Let the harmonic mean of two positive real numbers a and b be 4. If q is a (S) 4

positive real number such that a, 5, q, b is an arithmetic progression, then the

value(s) of |q – a| is (are) (T) 5

(A) ekuk fd R2 esa, ;fn lfn'k ˆ ˆi j    dk lfn'k ˆ ˆ3 i j  ij iz{ksi lfn'k dk ifjek.k (P) 1

3  gks vkSj ;fn  = 2  + 3  gks] rc | | ds laHko eku gSA

(B) ekuk fd okLrfod la[;k,a a vkSj b bl izdkj gS fd Qyu (Q) 2

lHkh x  R ds fy, vodyuh; gSA rc  ds laHko eku gSA

(C) ekuk fd 1 bdkbZ dk ,d lfEeJ ?kuewy gSA ;fn (R) 3

(3 – 3 + 22)4n–3 + (2 + 3 – 32)4n+3 + (–3 + 2 + 32)4n–3  = 0,

rc n ds laHko eku gSA

(D) ekuk fd nks /kukRed okLrfod la[;k,a a vkSj b dk gjkRed ek/; 4 gSA ;fn ,d (S) 4

/kukRed okLrfod la[;k q bl izdkj gS fd a, 5, q, b ,d lekUrj Js.kh gSA rc (T) 5

|q – a|  dk eku gSA

Ans. A – PQ, B – PQ, C– PQST, D – QT

Sol. (A)         
ˆ ˆ3i jˆ ˆi j . 3
2

 
    

 
3 2 3    

2
3 2 3

3

  
    

 

3 2 6                 4 8, 4               2, 1   

(A  P, Q)

(B)    Continuous 23a 2 b a    

        differentiable 6a b               26a a 3a 2   

2a 3a 2 0                 a = 1,2
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(B  P,Q)

(D)    
2ab

4
a b




ab = 2a + 2b ....(i)

          q = 10 – a          and 2q = 5 + b

    20 – 2a = 5 + b 15 = 2a + b ....(ii)

From (i) and (ii) a(15 – 2a) = 2a + 2(15 – 2a)

 15a – 2a2 – 2a + 30  2a2 – 17a + 30 = 0 
5

a 6,
2




15

q 4,
2

  |q – a|=2,5

(D Q, T)

(C) Let a = 3 – 3 + 2

a= 3

a

Now a4n + 3 (1 + x + 3 + ()4n + 3) = 0

 n should not be a multiple of 3

Hence P, Q, S, T

60. Column I Column II

(A) In a triangle XYZ, let a, b and c be the lengths of the sides opposite to the (P) 1

 angles X, Y and Z, respectively. If 2(a2 – b2) = c2 and  , then possible

values of n for which cos(n) = 0 is (are)

(B) In a triangle XYZ, let a, b and c be the lengths of the sides opposite to the  angles (Q) 2

X, Y and Z, respectively. If 1 + cos 2X – 2cos 2Y = 2 sin X sin Y, then possible value(s)

of a/b is (are)

(C) In R2, let ˆ ˆ ˆ ˆ3 i j, i 3 j   and ˆ ˆi (1 ) j    be the position vectors of X, Y and Z (R) 3

with respect to the origin O, respectively. If the distance of Z from the bisector of the

acute angle of  OX


  with OY


 is 
3

2
, then possible value(s) of || is (are)

(D) Suppose that F() denotes the area of the region bounded by x = 0, x = 2 (S) 5

y2 = 4x and y = | x – 1| + | x – 2| +  x , where  {0, 1}. Then the value(s) of

F() + 
8

2
3

 , when  = 0 and  = 1, is (are)

(T) 6

(A) ekuk fd ,d f=kHkqt XYZ esa dks.kksa X, Y vkSj Z ds lkeus dh Hkqtkvksa dh (P) 1

yEckbZ;k¡ Øe'k% a, b vkSj c gSA ekukfd 2(a2 – b2) = c2 vkSj  gSA ;fn

cos(n) = 0 rc n ds laHko eku gSA

(B) ekuk fd ,d f=kHkqt XYZ es dks.kksa X, Y vkSj Z ds lkeus dh Hkqtkvksa dh yEckbZ;k¡ (Q) 2
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Øe'k% a, b vkSj c gSA ;fn 1 + cos 2X – 2cos 2Y = 2 sin X sin Y rc a/b ds laHko eku gS

(C) ekuk fd R2 esa] ewy fcUnq O ds lkis{k ˆ ˆ ˆ ˆ3 i j, i 3 j   vkSj ˆ ˆi (1 ) j    Øe'k% X, YY (R) 3

vkSj Z ds fLFkfr lfn'k gSA ;fn OX


 vkSj OY


 ds U;wu dks.k ds lef)Hkktd ls Z dh nwjh 
3

2

gks] rks || dk laHko eku gSA

(D) ekuk fd F() ml {ks=k ds {ks=kQy dks n'kkZrk gS tks x = 0, x = 2, y2 = 4x vkSj (S) 5

y = | x – 1| + | x – 2| +  x , ls f?kjk gqvk gS] tgk¡  {0, 1} gSA vkSj  = 1 ds

fy, F() + 
8

2
3

 dk eku gSA

(T) 6

Ans. A -PRS , B -P , C - PQ, D - ST

Sol. (A)   

Give 2(a2 – b2) = c2

 2(sin2x – sin2y) = sin2z
 2sin(x + y) sin(x – y) = sin2z
 2sin(– z) sin (x – y) = sin2z

z 
sin z

sin( y) ....(i)
2

 

also given,

sin(x y) 1

sin z 2


  

Now, cos(n) = 0


n

cos 0
2

 
 

 

 n = 1, 3, 5 (A P, R, S)

(B)

1 + cos2x – 2cos2y = 2sin x sin y
2cos2x – 2cos2y = 2sinx siny
1 – sin2x – 1 + 2sin2y = sin x sin y
sin2x + sinx siny = 2sin2y
sin(sinx + siny) = 2sin2y sinx = ak, siny = bk
a(a + b) = 2b2

a2 + ab – 2b2 = 0
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2
a a

2 0
b b

 
   

 

a
2,1

b
 

a
1

b
 (B  P)

(C)
Hence equation of acute angle bisector of OX and OY is y = x
Hence x – y = 0

Now, distance of   
 1 3ˆ ˆi 1 j z( ,1 ) from x y is

2 2

 
       

| 2 1| 3  

2 1 3  


 Ans. (P, Q)

(D)

For 

3 x ; x 1

y | x 1| | x 2 | x 1 x ; 1 x 2

3x 3 ; x 2

 


        
  

2

0

1 1
A (2 3) 1 (2 3) 1 2 xdx

2 2
       

8
A 5 2

3
 


8

F(1) 2 5
3

 

For = 0, y = |–1| + |–2| = 3
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2

0

A 6 2 xdx   
8

A 6 2
3

 

8
f (0) 2 6

3
    (D s, t) 


