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SECTION-III
[SINGLE CORRECT CHOICE TYPE]

Q.1 to Q.5 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

37. A computer producing factory has only two plants T1 and T2. Plants T1 produces 20% and plant T2 produces

80% of the total computers produced. 7% of computers produced in the factory turn out to be defective. It is

known that

P (computer turns out to be defective given that it is produced in plants T1)

= 10 P (computer turns out to be defective given that it is produced in plants T2)

where P(E) denotes the probability of an event E. A computer produced in the factory is randomly selected and

it does not turn out to be defective. Then the probability that it is produced in plant T2 is

,d lax.kd  fuekZ.k djus okys dkj[kkus eas dsoy nks la;a=k  T1 vkSj T2 gSaA dqy fufeZr lax.kdksa dk 20% la;a=k T1 vkSj

80% la;a=k T2 fuekZ.k djrs gSA dkj[kkus esa fufeZr 7% lax.kd [kjkc fudkyrs gSaA ;fn Kkr gS fd

P (lax.kd [kjkc fudyrk gS ;fn ;g fn;k x;k gS fd lax.kd la;a=k T2 esa fufeZr gS)

= 10 P (lax.kd [kjkc fudyrk gS ;fn ;g fn;k x;k gS fd lax.kd la;a=k T2 esa fufeZr gS)

tgk¡ P(E) ,d ?kVuk  E dh izkf;drk n'kkZrk gSA dkj[kkus esa fufeZr ,d lax.kd ;knP̀N;k pquk tkrk gS vkSj og [kjkc

ugha fudyrk gSA rc mlds la;a=k T2 esa fufeZr gksus dh izkf;drk gS

(A) 
36

73
(B) 

47

79
(C) 

78

93
(D) 

75

83

Ans. C

Sol. Let E1  Computer produced in plant T1

E2  Computer produced in plant T2
D  Produced computer is defective

1 2

20 80
P(E ) , P(E )

100 100
 

Consider 
2 1

D D
P x, P 10x

E E

   
    

   

7
P(D)

100
  (given)

By Law of total probability

1 2

1 2

D D
P(D) P(E ).P P(E ).P

E E

   
    

   

7 20 80
10x x

100 100 100
    

1
x

40
 

Hence, 
2 2

D 1 D 39
P P

T 40 T 40

   
     

   
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1 1

D 10 D 30
P P

T 40 T 40

   
     

   

P(compouter is produced in plant T2 given that it is not defective)
Or

2

80 39
T 78100 40P

20 30 80 39D 93
100 40 100 40


 

  
    

38. A debate club consists of 6 girls and 4 boys. A team of 4 members is to be selected from this club including the

selection of a captain (from among these 4 members) for the team. If the team has to include at most one boy,

then the number of ways of selecting the team is

,d okn&fookn lewg esa 6 yM+fd;k¡ vkSj 4 yM+ds gSA bl lewg esa ls ,d pkj lnL;h; ny pquuk gS ftlesa ny ds ,d

dIrku (mUgh pkj lnL;ksa ls) dk pquko Hkh lfEefyr gSA ;fn ry esa vf/kdre ,d yM+dk lfEefyr gks rc ny dks pqusa

tkus ds rjhdksa dh la[;k gS A

(A) 380 (B) 320 (C) 260 (D) 95

Ans. A

Sol. No of ways =  Either (0 boy and 4 girls) or (1 boys and  3 girls)

= (4C0 . 
6C4) . 

4C1 + (4C1 . 
6C3) . 

4C1

39. Let 
6 12

 
     . Suppose 1 and 1 are the roots of the equation x2 – 2x sec + 1 = 0 and 2 and 2 are

the roots of the equation x2 + 2x tan – 1 = 0. If 1 > 1 and 2 > 2 , then 1 + 2 equals

ekuk fd 
6 12

 
      gSA eku fyft;s fd 1 vkSj 1 lehdj.k x2 – 2x sec + 1 = 0 ds ewy (roots) gSa vkSj 2

vkSj 2 lehdj.k x2 + 2x tan – 1 = 0 ds ewy gSaA ;fn 1 > 1 vkSj 2 > 2 gSa] tc 1 + 2 dk eku gS &

(A) 2 (sec – tan) (B) 2 sec (C) –2 tan (D) 0

Ans. C

Sol. Roots of the equation x2 – 2x sec + 1 = 0  sec – tan, sec + tan

1 = sec – tan,  1 = sec + tan  1 1  

Roots of the equation x2 + 2x tan – 1 = 0  – tan + sec,, – tan – sec

2 = sec – tan , 2 = – sec – tan  2 2  

Hence 1 + 2 = –2tan

40. Let S x ( , ) : x 0,
2

 
      
 

. The sum of all distinct solutions of the equation

3 sec x cos ecx 2(tan x cot x) 0     in the set S is equal to

ekuk fd S x ( , ) : x 0,
2

 
      
 

gSA leqPp; S esa lehdj.k 3 sec x cos ecx 2(tan x cot x) 0    ds

lHkh fHkUu gyksa dk ;ksx gS &
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(A) 
7

9


 (B) 

2

9


 (C) 0 (D) 

5

9



Ans. C

Sol.  
3 / 2 1/ 2

2 2 tanx cot x 0
cos x sin x

 
     

 

 2 cos 2xcos(x 60 )
2 0

sin x cos x sin x cos x

 
 

cos(x – 60°) = cos 2x

x 2n
3


   ,  6m 1

9


  (m, n  I)

Solutions belonging to set S = 
5 7

, , ,
3 9 9 9

   
 

sum = 0

41. The least value of   for which 2 1
4 x 1

x
   , for all a > 0, is

;fn   vkSj lHkh x > 0 gS] rc 2 1
4 x 1

x
   ds fy, dk U;wure eku D;k gksxk \

(A) 
1

64
(B) 

1

32
(C) 

1

27
(D) 

1

25

Ans. C

Sol. 2 1 1
4 x 1

2x 2x
   

By A.M. G.M.

12
3

2

1 1
4 x

1 12x 2x 4 x . .
3 2x 2x

  
 

  
 

 
1

2 3
1 1

4 x 3
2x 2x

    

For the least value of 

1

33( ) 1   
1

27
 

[MULTIPLE CORRECT CHOICE TYPE]

Q.6 to Q.11 has four choices (A), (B), (C), (D) out of which ONLY ONE is correct.

42. A solution curve of the differential equation (x2 + xy + 4x + 2y + 4) 
dy

dx
– y2 = 0, x > 0, passes through the point

(1, 3). Then the solution curve

(A) intersects y = x + 2 exactly at one point



4Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

AGILEMatrix
JEE Academy

(B) intersects y = x + 2 exactly at two points

(C) intersects y = (x + 2)2

(D)  does NOT intersect y = (x + 3)2

ekuk fd vody lehdj.k (x2 + xy + 4x + 2y + 4) 
dy

dx
– y2 = 0, x > 0, dk ,d gy oØ fcanq (1, 3) ls xqtjrk gSA

rc og gy oØ

(A) y = x + 2 dks Bhd ,d fcanq ij izfrPNsn djrk gSA

(B) y = x + 2 dks Bhd nks fcqUnqvksa ij izfrPNsfnr djrk gSA

(C) y = (x + 2)2 dks izfrPNsfnr djrk gSA

(D) y = (x + 3)2 dks izfrPNsfnr ugha djrk gSA

Ans. AD

Sol.  2 2dy
(x 2) y(x 2) y 0

dx
    

Put x + 2 = t

2

2

dt t ty

dy y


  which is homogeneous differental equation

By solving it

y
ln y C

x 2


 


, C = 1 + ln3 since y(1) = 3

y y
ln 1

3 x 2

 
   

 

Now : Verify the alternatives.

43. Consider a pyramid OPQRS located in the first octant (x  0, y  0, z  0) with O as origin, and OP and OR

along the x-axis and the y-axis, respectively. The base OPQR of the pyramid is a square with OP = 3. The

point S is directly above the mid-point T of diagonal OQ such that TS = 3. Then

(A) the acute angle between OQ and OS is 
3



(B) the equation of the plane containing the triangle OQS is x – y = 0

(C) the length of the perpendicular from P to the plane containing the triangle OQS = is 
3

2

(D) the perpendicular distance from O to the straight line containing RS is 
15

2

fopkj dhft;s] ,d lwP;kdkj OPQRS tks izFke v"Vka'kd (x  0, y  0, z  0) esa fLFkr gS] ftlesa O ewy fcUnq rFkk OP

vkSj OR Øe'k% x- v{k vkSj y-v{k ij gSaA bl lwP;kdkj dk vk/kkj OPQR ,d oxZ gS ftlesa OP = 3 gSA fcUnq S d.kZ

OQ ds e/;fcUnq T ds Bhd Åij bl izdkj gS fd TS = 3 gSA rc

(A) OQ vkSj OS ds chp dk U;wudks.k 
3


 gSA

(B) f=kHkqt OQS dks varfoZ"V djus okys lery dk lehdj.k x – y = 0 gSA
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(C) P ls f=kHkqt OQS dks varfoZ"V djus okys lery ij yEc dh yackbZ 
3

2
 gSA

(D) O ls RS dks varfoZ"V djrh gqbZ ljy js[kk dh yEcor~ nwjh 
15

2
gSA

Ans. BCD

Sol. Points O, P, Q, R, S are (0, 0, 0), (3, 0, 0), (3, 3, 0) (0, 3, 0), 
3 3

, ,3
2 2

 
 
 

 respectively

Angle between OQ and OS is 
1 1

cos
3

  
 
 

Equation of plane containing the points O, Q and S is x – y = 0
Perpendicular distance from P(3, 0, 0) to the plane

x y 0   is 
3 0 3

2 2




Perpendicular distance from O(0, 0, 0) to the line RS:

x y 3 z

1 1 2


 


 is 

15

2

44. The circle C1 : x
2 + y2 = 3, with centre at O, intersects the parabola x2 = 2y at the point P in the first quadrant.

Let the tangent to the circle C1 at P touches other two circles C2 and C3 at R2 and R3, respectively. Suppose

C2 and C3 have equal radii 2 3  and centres Q2 and Q3, respectively. If Q2 and Q3 lie on the y-axis, then

(A) Q2Q3 = 12 (B) R2R3 = 4 6

(C) area of the triangle OR2R3 is 6 2 (D) area of thje triangle PQ2Q3 is 4 2

or̀ C1 : x
2 + y2 = 3 ftldk dsUnzfcUnq O gS] ijoy; x2 = 2y dks izFke peqFkkZa'k esa fcUnq P ij izfrPNsfnr djrk gSA ekuk

fd o`r C1 ds fcUnq P ij [khaph xbZ Li'kZjs[kk vU; nks o`rksa C2 vkSj C3 dks Øe'k% fcUnqvksa R2 vkSj R3 ij Li'kZ djrh gSaA

eku yhft;s fd C2 vkSj C3 nksuksa dh f=kT;k,¡ 2 3 ds cjkcj gSa vkSj muds dsUnzfcUnq Øe'k% Q2 vkSj Q3 gSA ;fn Q2 vkSj

Q3, y-v{k ij fLFkr gSa] rc &

(A) Q2Q3 = 12 (B) R2R3 = 4 6

(C) f=kHkqt OR2R3 dk {ks=kQy 6 2  gS (D) f=kHkqt PQ2Q3 dk {ks=kQy 4 2  gS

Ans. ABC

Sol. Equation of tangent at  P 2,1 is 2x y 3 0  

If centre of C2 at (0, ) and radius equal to 2 3

3
2 3 3,9

3

 
    

(A) Q2Q3 = 12
(B) R2R3 = length of transverse common tangent

       
22 2 2

2 3 1 2Q Q r r 12 2 3 2 3 4 6      
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(C) Area of OR2R3

2 3

1
R R perpendicular dis tan ceof O from line

2
  

1
4 6 3 6 2

2
   

(D) Area of PQ2Q3 = 
1

12 2 6 2
2
  

45. Let f :   , g :    and h :    be differentiable functions such that f(x) = x3 + 3x + 2, g(f(x)) =

x and h(g(g(x))) = x for all x . Then

ekuk fd f :   , g :    vkSj h :   ,sls vodyuh; Qyu gSa fd lHkh x  ds fy, f(x) = x3 + 3x

+ 2, g(f(x)) = x vkSj h(g(g(x))) = x gSaA rc &

(A) 
1

g '(2)
15

 (B) h '(1) = 666 (C) h(0) = 16 (D) h(g(3)) = 36

Ans. BC

Sol. Here, g(f(x)) = x  g(x) = f–1(x)

h(g(g(x))) = x  h(g(x)) = f(x) (i)
h(g(g(x))) = x  h(x) = f(f(x)) (ii)

(A) f(g(x)) = x  f ' (g(x)) g'(x) = 1  
1 1 1

g '(2)
f '(g(2)) f '(0) 3

  

(B) h'(x) = f '(f(x)) . f '(x) (  using (ii))
Put x = 1  h '(1) = 666
(C) h(0) = f(f(0)) = 16
(D) h(g(3)) = f(3) (  using (i))

46. Let 

3 1 2
P 2 0

3 5 0

  
  
  

, where  . Suppose Q = [qij] is a matrix such that PQ = kI, where k , k  0

and I is the identity matrix of order 3. If 23

k
q

8
  and 

2k
det(Q)

2
 , then

ekuk fd 
3 1 2

P 2 0
3 5 0

  
  
  

, tgk¡   gSA eku yhft, fd Q = [qij] ,d ,slk vkO;wg gS fd PQ = kI, tgk¡ k ,

k  0 vkSj I rhu dksfV dk rRled vkO;wg gSA ;fn 23

k
q

8
   vkSj 

2k
det(Q)

2
  gks] rc &

(A)  = 0, k = 8 (B) 4 – k + 8 = 0 (C) det (P adj(Q)) = 29 (D) det (Q adj(P)) = 213

Ans. BC

Sol.
Q

P I
K

 
 

 

1 Q
P

K
  

   
 
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  231

23

q 1
P

K 8
   

(3 24 1
1

12 20 8

  
      

 

Hence |P| = 12 + 20 = 8

Again 3

Q 8 | Q |
| P | | I | 1

K K
  

3K
| Q |

8
 

3 2K K
K 4 | Q | 8

8 2
     

(C) det(P adj(Q)) = det(P) . det(adj(Q))

= det(P) . (det(Q))2 = 8 × 82 = 23

(D) det (Q adj(P)) = det(Q) . (det P)2 = 8 × 82 = 29

47. Let RS be the diameter of the circle x2 + y2 = 1, where S is the point (1, 0). Let P be a variable point (other than

R and S) on the circle and tangents to the circle at S and P meet at the point Q. The normal to the circle at P

intersects a line drawn through Q parallel to RS at point E. Then the locus of E passes through the point(s)

ekuk fd RS or̀ x2 + y2 = 1 dk O;kl gS] tgk¡ fd S fcanq (1, 0) gSA ekuk fd P (R vkSj S ls fHkUu) o`r ij ,d pj fcUnq

gS vkSj o`r ij fcUnqvksa S vkSj P ij [khaph xbZ Li'kZjs[kk,¡ fcUnq Q ij feyrh gSsaA or̀ ds fcUnq P ij vfHkyEc ml js[kk dks]

tks Q ls xqtjrh gS rFkk RS ds lekukUrj gS] fcUnq E ij izfrPNsfnr djrk gSA rc E dk fcUnqiFk fuEu fcUnqvksa ls xqtjrk

gSA

(A) 
1 1

,
3 3

 
 
 

(B) 
1 1

,
4 2

 
 
 

(C) 
1 1

,
3 3

 
 

 
(D) 

1 1
,

4 2

 
 

 

Ans. AC

Sol. E ,
tan

 
  

 

cos +  sin = 1

tan
2


 

 locus is y2 = 1 – 2x
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48. Let f : (0, )    be a differentiable function such that 
f (x)

f '(x) 2
x

   for all x  (0, ) and f (1) 1 ..

Then

(A) 
x 0

1
lim f ' 1

x 

 
 

 
(B) 

x 0

1
lim x f ' 2

x 

 
 

 

(C)  2

x 0
lim x f ' x 0
 

 (D) |f(x)|  2 for all x  (0, 2)

ekuk fd f : (0, )   ,d voyduh; Qyu ,slk gS fd lHkh x  (0, ) ds fy, 
f (x)

f '(x) 2
x

  , vkSj f (1) 1 gSA

rc &

(A) 
x 0

1
lim f ' 1

x 

 
 

 
(B) 

x 0

1
lim x f ' 2

x 

 
 

 

(C)  2

x 0
lim x f ' x 0
 

 (D) lHkh x  (0, 2) ds fy, |f(x)|  2

Ans. A

Sol.
f (x)

f '(x) 2
x

   or 
dy y

2
dx x

 

1
dx

xI.F. e x 

 y . x = x2 + c  f(x) = 
c

x
x

 , c  0 as f(1)  1

(A)  2

x 0 x 0

1
lim f ' lim 1 cx 1

x  

 
   

 

(B)  2

x 0 x 0

1
lim xf lim 1 cx 1

x  

  
    

  

(C)  2 2

2x 0 x 0

c
lim x f '(x) lim x 1 c 0

x  

  
      

  

(D) 
x 0
lim f (x)


   or – , so for c ± 0 f(x) is unbounded function for x  (0, 2)

49. In a triangle XYZ, let x, y, z be the lengths of sides opposite to the angles X, Y, Z, respectively, and  2s = x +

y + z. If 
s x s y s z

4 3 2

  
   and area of incircle of the triangle XYZ is 

8

3


 , then

(A) area of the triangle XYZ is 6 6

(B) the radius of circumcircle of the triangle XYZ is 
35

6
6

(C) 
X Y Z 4

sin sin sin
2 2 2 35


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(D) 
2 X Y 3

sin
2 5

 
 

 

ekuk fd f=kHkqt XYZ ds dks.kksa X, Y, Z ds lekus dh Hkqtkvksa dh yEckb;k¡ Øe'k% x, y, z gSa vkSj 2s = x + y + z gSA ;fn

s x s y s z

4 3 2

  
  , f=kHkqt XYZ ds varo`rZ dk {ks=kQy 

8

3


gS] rc

(A) f=kHkqt XYZ dk {ks=kQy 6 6  gS

(B) f=kHkqt XYZ ds ifjo`r dh f=kT;k 
35

6
6

 gS

(C) 
X Y Z 4

sin sin sin
2 2 2 35



(D) 
2 X Y 3

sin
2 5

 
 

 

Ans. ACD

Sol.
s x s y s z s

4 3 2 9

  
  

22 6
s

27
   and inradius 

2 6
r s

27


 s = 9, x = 5, y = 6, z = 7

35
R 6

24


X Y Z
r 4R sin sin sin

2 2 2


X Y Z 4
sin sin sin

2 2 2 35
 

2 X Y 1
sin (1 cos(X Y))

2 2

 
   

 

1 1 1 3
(1 cos Z) 1

2 2 5 5

 
     

 

[INTEGER TYPE]

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

50. Let m be the smallest positive integer such that the coefficient of x2 in the expansion of (1 + x)2 + (1 + x)3 +

..... + (1 + x)49 + (1 + mx)50  is (3n + 1) 51C
3 
for some positive integer n. Then the value of n is

ekuk fd m ,slk U;wure /kukRed iw.kkZad gS fd (1 + x)2 + (1 + x)3 + ..... + (1 + x)49 + (1 + mx)50 ds foLrkj esa x2

dk xq.kkad (3n + 1) 51C
3 
fdlh /kukRed iw.kkZad n ds fy, gSA rc n dk eku gSA

Ans. 5

Sol. 2C
2
 + 3C

2
 + 4C

2
 + ........ + 49C

2
 + 50C

2
 m2 = (3n + 1) 51C

3
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 50C
3
 + 50C

2
 m2 = (3n + 1) 51C

3

 50C
3
 + 50C

2
 + (m2 – 1) 50C

2
 = 3n 51C

3
 + 51C

3

 
2m 1

n
51




 2m 51 n 1   must be a perfect squared

 n = 5 and m = 16

51. Let ,   be such that 
2

x 0

x sin( x)
lim 1

x sin x




 
 . Then 6( + ) equals

ekuk fd ,  bl izdkj gSa fd 
2

x 0

x sin( x)
lim 1

x sin x




 
gSA rc 6( + ) dk eku gSA

Ans. 7

Sol.

2

x 0

sin( x)
x x

x
lim 1

x sin x

 
   

 

3

3 5x 0

x
lim 1

x x
x x ......

x 5




 

 
     

 
    

x 0

sin x
lim 1

x

 
 

 


For finite limit =  – 1 = 0   = 1

Limit 6 = 1,  = 
1

6

 
1

6 6 1 7
6

 
      

 

52. Let 
1 3i

z
2

 
 , where i 1   and r, s  {1, 2, 3}. Let 

r 2s

2s r

( z) z
P

z z
 

   
 and I be the identity matrix

of order 2. Then the toal number of ordered pairs (r, s) for which P2 = – I is.

ekuk fd 
1 3i

z
2

 
  gS] tgk¡ i 1   vkSj r, s  {1, 2, 3} gSaA ekuk fd 

r 2s

2s r

( z) z
P

z z
 

   
 vkSj I nks dksfV

dk rRled vkO;wg gSA rc os lHkh Øfer ;qXe (r, s), ftuds fy, P2 = – I gS] dh dqy la[;k gSA

Ans. 1

sol.
1 3i

z
2


  

2 2s r 2s
2

2s r 2s r

( ) ( ) ( )
P

( )
      

          

P2 = – I

r

2r 4s 2s 2 0

2s r 2r 4s

( ) ( ( ) 1 0
0 1(( ) )

         
           
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 2r + 4s = – 1 and 2s (r + (–)r) = 0

 1 + s + 2r = 0 and r  odd

 r = s = 1

53. The total number of distinct x  for which 

2 3

2 3

2 3

x x 1 x
2x 4x 1 8x 10
3x 9x 1 27x


 


 is.

,sls lHkh fHkUu x , ftuds fy, 

2 3

2 3

2 3

x x 1 x
2x 4x 1 8x 10
3x 9x 1 27x


 


 gS] dh dqy la[;k gSA

Ans. 2

Sol.

2 2 3

2 2 3

2 2 3

x x 1 x x x
2x 4x 1 2x 4x 8x 10
3x 9x 1 3x 9x 27x

 

Using 

2

2

2

a a 1
b b 1
c c 1

 = (a – b) (b – c) (c – a)

Again 

2 2

2 2

2 2

x x 1 1 x x
2x 4x 1 (x) (2x) (3x) 1 2x 4x 10
3x 9x 1 1 3x 9x

 

 (x – 2x) (2x – 3x) (3x – x) + 6x3 [(x – 2x) (2x – 3x) (3x – x)] = 10

 2x3 (1 + 6x3) = 10    (solve by putting x3 = t)

 

1

35
x 1,

6

 
   

 

54. The total number of distinct x  [0, 1] for which 

x 2

4
0

t
dt 2x 1

1 t
 

  is.

,sls lHkh fHkUu x  [0, 1], ftuds fy, 

x 2

4
0

t
dt 2x 1

1 t
 

 gS] dh dqy la[;k gSA

Ans. 1

Sol.

x 2

4
0

t
dt 2x 1

1 t
 



Let 

x 2

4
0

t
f (x) dt 2x 1

1 t
  



2

4

x
f '(x) 2 0 x [0,1]

1 x
     


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Now, f(0) = 1 and f(1) = 

x 2

4
0

t
dt 1

1 t




As 
2

4

t 1
0 t [0,1]

1 t 2
   



1 2

4
0

t 1
dt f (1) 0

1 t 2
   



 f(x) = 0 has exactly one root in [0, 1].


