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JEE (ADVANCED) 2018 PAPER 1

PART-III MATHEMATICS

SECTION 1 (Maximum Marks: 24)

This section contains SIX (06) questions.

Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE of these four

option(s) is (are) correct option(s).

Full Marks : +4 If only (all) the correct option(s) is (are) chosen.

Partial Marks : +3 If all the four options are correct but ONLY three options are chosen.

Partial Marks : +2 If three or more options are correct but ONLY two options are chosen, both of which

are correct options.

Partial Marks : +1 If two or more options are correct but ONLY one option is chosen and it is a correct

option.

Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).

Negative Marks : –2 In all other cases.

For Example: If first, third and fourth are the ONLY three correct options for a question with second option

being an incorrect option; selecting only all the three correct options will result in +4 marks. Selecting only

two of the three correct options (e.g. the first and fourth options), without selecting any incorrect option

(second option in this case), will result in +2 marks. Selecting only one of the three correct options (either

first or third or fourth option) ,without selecting any incorrect option (second option in this case), will result

in +1 marks. Selecting any incorrect option(s) (second option in this case), with or without selection of any

correct option(s) will result in -2 marks.

Q.1 For a non-zero complex number z let arg(z) denote the principal argument with -  < arg(z) . Then, which

of the following statement(s) is (are) FALSE ?

(A) arg(–1 – i) = 
4


, where i = 1

(B) The function f :    (–,)] defined by f(t) = arg(–1 + it) for all t   , is continuous at all points of  ,

where i = 1

(C) For any two non-zero complex numbers z
1
 and z

2
,  

1
1 2

2

z
arg arg(z ) arg(z )

z

 
  

 
 is an integer multiple of

2

(D) For any three given distinct complex numbers z
1
, z

2
 and z

3
, the locus of the point z satisfying the condition

1 2 3

3 2 1

(z z )(z z )
arg

(z z )(z z )


  
 

  
, lies on a straight line

fdlh 'kwU;sÙkj (non-zero) lfEeJ la[;k z ds fy;s] ekuk fd arg(z) blds eq[; dks.kkad dks n'kkZrk gS]

Paper - I
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tgk¡ –  < arg(z) A rc fuEufyf[kr esa ls dkSulk (ls) dFku vlR; gS (gSa) ?

(A) arg(–1 – i) = 
4


, tgk¡ i = 1

(B) Qyu f :    (–,)], tks lHkh t    ds fy;s f(t) = arg(–1 + it) ds }kjk ifjHkkf"kr gS]  ds lHkh fcUnqvksa ij larr

gS, tgk¡  i = 1

(C) fdUgh Hkh nks 'kwU;ksÙkj lfEeJ la[;kvksa z
1
 vkSj z

2 
ds fy,  

1
1 2

2

z
arg arg(z ) arg(z )

z

 
  

 

2dk ,d iw.kkZad xq.kt gS

(D) fdUgh Hkh rhu nh x;h fHkUu lfEeJ la[;kvksa z
1
, z

2
 rFkk z

3 
ds fy;s, izfrca/k 

1 2 3

3 2 1

(z z )(z z )
arg

(z z )(z z )


  
 

  
,

dks lUrq"V djus okys fcUnq z dk fcUnqiFk ,d ljy js[kk ij fLFkr gSA

Sol. (A) Arg (–1 –i) = 
3

4




(B) f(t) = Arg(–1 + it)

1

1

tan t t 0

( tan t) t 0





  

  

It is discontinuous at t = 0

(C)
1

1 2

2

z
Arg Arg z Arg z

z

 
  

 

1
1 2

2

z
Arg Arg z Arg z 2n

z

 
    

 

so the expression becomes 2n

(D)

1 2 3

3 2 1

(z z )(z z )
Arg

(z z )(z z )

  
  

  

If is circle

2. In a triangle PQR, let PQR = 30º and the sides PQ and QR have lengths 10 3  and 10, respectively. Then,

which of the following statement(s) is (are) TRUE ?

(A) QPR = 45º

(B) The area of the triangle PQR is 25 3  and QRP = 120º
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(C) The radius of the incircle of the triangle PQR is 10 3 15

(D) The area of the circumcircle of the triangle PQR is 100 

,d f=kHkqt PQR esa, ekuk fd PQR = 30º vkSj Hkqtkvksa PQ vkSj QR dh yEckb;ka Øe'k% 10 3  vkSj 10 gSaA rc

fuEufyf[kr esa ls dkSulk (ls) dFku lR; gS (gSa) ?

(A) QPR = 45º

(B) f=kHkqt PQR dk {ks=kQy  25 3  gS vkSj QRP = 120º

(C) f=kHkqt PQR ds varo`Ùk dh f=kT;k 10 3 15  gS

(D) f=kHkqt PQR ds ifjo`Ùk dk {ks=kQy 100 gS

Sol.
2 2100 300 (PR) 3 100 300 (PR)

cos Q
22.10.10 3 2 10.10 3

   
  



300 = 400 – (PR)2 PR = 10

1 1 1
(PQ)(QR)sin Q 10.10 3 25 3

2 2 2
    

 25 3 2 50 3 5 3 2 3
r 5 2 3 3 10 3 15

s (20 10 3) 20 10 3 2 3 2 3

  
        

   

by sine rule 
10 3 10

sin R sin Q
  R = 30

2(circumradius) 
PR 10

sin Q 1/ 2
   circumradius = 10

Hence area of circumcircle = R2 = 100

3. Let P
1
: 2x + y – z = 3 and P

2
: x + 2y + z = 2 be two planes. Then, which of the following statement(s) is (are)

TRUE ?

(A) The line of intersection of P
1
 and P

2
 has direction ratios 1,2, –1

(B) The line 
3x 4 1 3y z

9 9 3

 
   is perpendicular to the line of intersection of P

1
 and P

2

(C) The acute angle between P
1
 and P

2
 is 60º

(D) If P
3
 is the plane passing through the point (4, 2, –2) and perpendicular to the line of intersection of P

1
 and

P
2
, then the distance of the point (2,1,1) from the plane P

3
 is 

2

3

ekuk fd P
1
: 2x + y – z = 3 vkSj P

2
: x + 2y + z = 2 nks lery gSaA rc fuEufyf[kr esa ls dkSu lk (ls) dFku lR; gS (gSa) ?

(A) P
1
 rFkk P

2
 dh izfrPNsnu js[kk ds fnd~-vuqikr 1,2, –1 gSa

(B) js[kk 
3x 4 1 3y z

9 9 3

 
 



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

Matrix
JEE Academy

MATHS

P
1
 vkSj P

2 
dh izfrPNsnu js[kk ij yEcor~ gS

(C) P
1
 vkSj P

2
 ds chp dk U;wu dks.k 60º gS

(D) ;fn lery P
3
 ] fcUnq (4, 2, –2) ls xqtjrk gS rFkk P

1
 vkSj P

2 
dh izfrPNsnu js[kk ds yEcor~ gS, rc fcUnq (2,1,1) dh

lery P
3
 ls nwjh 

2

3
 gS

Sol. Direction ratio of common line is 1 2n n
 

ˆ ˆ ˆi j k
ˆ ˆ ˆ ˆ ˆ ˆ2 1 1 i(3) j(3) k(3) 3(i j k)

1 2 1

      

(B) 
x 4 / 3 y 1/ 3 z

3 3 3

 
 



This is || to line of intersection

(C) 
1 2

1 2

x ·x 2 2 1 3 1
cos

| x || x | 6 26 6

 
    

 

  
3


 

(D) P
3
 : x – y + z = l satisfy (4, 2, – 2)

      4 – 2 – 2 = 1  x – y + z = 4

      distance of the point (2,1,1) from the plane P
3

2 1 1 4 2

3 3

  
 

4. For every twice differentiable function f : R  [–2, 2] with (f(0))2 + (f'(0))2 = 85, which of the following

statement(s) is (are) TRUE ?

(A) There exist r, s  R, where r < s, such that f is one-one on the open interval (r, s)

(B) There exists x
0
  (–4, 0) such that |f'(x

0
)|  1

(C) 
x
lim f (x) 1




(D) There exists   (–4, 4) such that f() + f''() = 0 and f'()  0

izR;sd f}vodyuh; Qyu f : R  [–2, 2] with (f(0))2 + (f'(0))2 = 85, ds fy;s fuEufyf[kr esa ls dkSu lk (ls) dFku lR;

gS (gSa) ?

(A) ,sls r, s  R, tgk¡ r < s, dk vfLrRo gS ftuds fy;s f [kqys vUrjky (r, s) ij ,dSd gS

(B) ,sls x
0
  (–4, 0) dk vfLrRo gS ftlds fy;s |f'(x

0
)|  1

(C) 
x
lim f (x) 1




(D) ,sls  (–4, 4) dk vfLrRo gS ftlds fy;s f() + f''() = 0 vkSj f'()  0

Sol. f 2(0) + (f'(0))2 = 85 f : R [–2, 2]

(A) This is true of every non-constant continuous function

(B)
f ( 4) f (0)

f '(c)
4 0
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f ( 4) f (0)
| f '(c) |

4

 


– 2 f (–4) 

f(0) 

–4 f(–4) – f(0) 

This |f'(c)| 1

(C)
x
lim f (x) 1




Note f(x) should have a bound which can be concluded by considering

85 x
f (x) 2sin

2

 
   

 

85 x
f (x) 85 cos

2

 
   

 

f 2(0) + (f '(0)2) = 85

and 
x
lim f (x)


does not exist

(D) Consider H(x) = f 2(x) + (f '(x))2

H(0) = 85

By (B) choice there exists some x
0
 such that (f '(x

0
))2  1 for some x

0
 in (–4, 0)

hence H(x
0
) = f 2(x

0
) + (f '(x

0
))2  4 + 1

H(x
0
)  5

Hence let p  (–4, 0) for which H(p) = 5

(note that we have considered p as largest such negative number)

similarly let q be smallest positive number  (0, 4) such that H(q) = 5

Hence By Rolle's theorem is (p, q)

H'(c) = 0 for some c  (–4, 4) and since H(x) is greater than 5 as we move from x = p

to x = q and f 2(x)  4

  (f '(x))2  1 in (p, q)

Thus H'(c) = 0  f 'f + f 'f " = 0

so f + f " = 0 and f '  0

5. Let f :      and g :      be two non-constant differentiable functions. If

 (f(x) g(x))f '(x) e g '(x)  for all x  

and f(1) = g(2) = 1, then which of the following statement(s) is (are) TRUE ?

ekuk fd  f :      vkSj g :      nks pj vkSj vodyuh; Qyu gSaA ;fn

 (f(x) g(x))f '(x) e g '(x)  lHkh x    ds fy;s

vkSj f(1) = g(2) = 1, rc fuEufyf[kr esa ls dkSulk (ls) dFku lR; gS (gSa) ?

(A) f(2) < 1 – log
e
 2 (B) f(2) > 1 – log

e
 2 (C) g(1) > 1 – log

e
 2 (D) g(1) < 1 – log

e
 2
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Sol. f '(x) = ef(x) – g(x) g'(x) : f(1) = g(2) = 1

e–f(x) = e–g(x) + c

e–f(x) .f '(x) = e–g(x) . g'(x)

f (x) g(x)d(e ) d(e )  
e–f(x)  = e–g(x) + c

x = 1 g(1)1
e c

e
 

x = 2
f (2) 1

e c
e

  

e–1 – e–f(2) = e–g(1) – e–1

 e–g(1) + e–f(2) = 2e–1

e–g(1) < 2e–1

–g(1) < ln2 – 1

 g(1) > 1 – ln2

Similarly e–f(2) = 2e–1 – e–g(1)

f(2) > 1 – ln2

6. Let f : [0, )   be  a continuous fucntion such that

x
x t

0
f (x) 1 2 x e f (t)dt   
for all x  [0, ). Then, which of the following statement(s) is (are) TRUE ?

(A) The curve y = f(x) passes through the point (1, 2)

(B) The curve y = f(x) passes through the point (2, –1)

(C) The area of the region  2(x, y) [0,1] : f (x) y 1 x      is 
2

4

 

(D) The area of the region  2(x, y) [0,1] : f (x) y 1 x      is 
1

4



ekuk fd f : [0, )   ,d ,slk larr Qyu gS fd

x
x t

0
f (x) 1 2 x e f (t)dt   
lHkh x  [0, ) ds fy;sA rc fuEufyf[kr esa ls dkSu lk (ls) dFku lR; gS (gSa) ?

(A) oØ y = f(x) fcUnq (1, 2) ls xqtjrk gS

(B) oØ y = f(x) fcUnq (2, –1) ls xqtjrk gS

(C) {ks=k  2(x, y) [0,1] : f (x) y 1 x      dk {ks=kQy 
2

4

 
 gS

(D) {ks=k  2(x, y) [0,1] : f (x) y 1 x      dk {ks=kQy 
1

4


 gS
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Sol. f(x) = 1 – 2x 
x

x t

0

e f (t)dt
x

x x t

0

f (x).e (1 2 x).e e f (t)dt      

 f '(x)e–x – e–x . f(x) = – 2 . e–x – (1 – 2x) . e–x + e–x . f(x)

 f '(x) – 2f(x) = (2x – 3)

I.F. = e–2x


2x 2x

III

y.e (2 x 3).e dx  


2x 2x

2x e e
y.e (2x 3). 2 dx

2 2

 
   

  
2x 2x

2x (2 x 3) e e
y.e c

2 2

 
 

   


2x 2x(2 x 3) 1

y.e c.e
2

   
    y = (1 – x) + c.e2x

 y = (1 – x) + c. e2x

put x = 0

1 = 1 + c  c = 0

 y = 1 – x which passes through point (2, –1)

for options C & D

Now

required area 
21 1 1

. .(1) .1.1
4 2 4 2


    

7. The value of     2 2 4

1 1
2 log (log 9) log 7

2log 9 7  is _____.

    2 2 4

1 1
2 log (log 9) log 7

2log 9 7   dk eku gS  _____.

Sol.      7
2 2

1
log 42 log (log 9)

2log 9 7

2
(log 9)2

2log

2(log 9) .(2) 4.2 8 

8. The number of 5 digit numbers which are divisible by 4, with digits from the set {1,2,3,4,5} and the repetition

of digits is allowed, is _____ .

mu 5 vadh; (digit) la[;kvksa] tks 4 ls foHkkT; gS, ftuds vad leqPp;  {1,2,3,4,5} esa ls gSa vkSj vadks dh iqujko`fÙk dh

vuqefr gS] dh la[;k gS _____ A.

Sol. Last two digits are 12, 32, 24, 52, 44
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Number of numbers = 5 × 5 × 5 × 5 = 625

9. Let X be the set consisting of the first 2018 terms of the arithmetic progression 1,6,11,... , and Y be the set

consisting of the first 2018 terms of the arithmetic progression 9,16,23, ..... Then, the number of elements in the

set X  Y is _____.

ekuk fd X lekUrj Js.kh (arithmetic progression) 1,6,11,...  ds izFke 2018 inksa dk leqPp; gS[ vkSj Y lekUrj Js.kh

9,16,23, ..... ds izFke 2018 inksa dk leqPp; gSA rc leqPp; X  Y esa vo;oksa dh la[;k gS _____A

Sol. X = {1, 6, 11, ..........}

Y = {9, 16, 23,.........}

Common terms : 16, 51, 86, ......

t
p
 = 16 + (p – 1)35 = 35p – 19  10086

 p  288.7

  n (X  Y) = n(X) + n (Y) – n (X  Y)

= 2018 + 2018 – 288

= 3748

10. The number of real solutions of the equation

 1 i 1 1

i 1 1 1 1

x x
sin x x cos x

2 2 2

   
  

   

      
                    

   
i i

i

i i i

lying in the interval 
1 1

,
2 2

 
 

 
 is _____ .

(Here, the inverse trigonometric functions sin–1x and cos–1x assume values in ,
2 2

  
  

and [0, ], respectively.)

lehdj.k

 1 i 1 1

i 1 1 1 1

x x
sin x x cos x

2 2 2

   
  

   

      
                    

   
i i

i

i i i

ds mu okLrfod gyksa dh la[;k tks vUrjky 
1 1

,
2 2

 
 

 
 esa fo|eku gSa] gS _____ .

(;gk¡ izfrykse f=kdks.kferh; Qyu sin–1x vkSj cos–1x Øe'k%  ,
2 2

  
  

 o  [0, ] esa eku /kkj.k djrs gSaA)

Sol.

i in n n n
1 i 1 1 i

x x
i 1 i 1 i 1 i 1

x x
lim sin x x lim cos ( x)

2 2 2
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2

xx
x x 22x

x x1 x 1 x1 1
2 2

          
   

 

2 2x x x x

1 x 2 x 1 x 2 x
  

   

2

2 2

x(1 x) (1 x) 2x x 2 x
or x 0

1 x 4 x

     
 

 

2 2

2 2

x 2x 1 x 3x 2

1 x 4 x

   


 

 x3 + 2x2 + 5x – 2 = 0

Let f(x) = x3 + 2x2 + 5x – 2

f '(x) > 0

f(0) = – 2 and f(1/2) = 9/8 so one root in 
1

0,
2

 
 
 

 2 roots

11. For each positive integer n, let

      
1

n
n

1
y n 1 n 2 ... n n

n
    .

For x   , let [x] be the greatest integer less than or equal to x. If n
n
lim y L


 , then the value of [L] is______

izR;sd /kukRed iw.kkZad n ds fy;s, ekuk fd

      
1

n
n

1
y n 1 n 2 ... n n

n
    .

x   ds fy;s ekuk fd [x], x ls Nksvk ;k x ds cjkcj egÙke iw.kkZad gSA ;fn n
n
lim y L


 , rc [L] dk eku gS ______

Sol.

1

n

n

n 1 n 2 n n
y .......

n n n

   
  
 

log L = 
n

x
r 1

1 r
lim log 1

n n


 
 

 


1 2
2
1

0 1

4
log(1 x)dx log x dx | x log x x | 2 log 2 log

e
       


4

L
e

  [L] = 1

12. Let a


 and b


 be two unit vectors such that a


. b


= 0. For some x, y R, let  c xa yb (a b)   
   

. If | c


| = 2

and the vector c
  is inclined at the same angle  to both a


 and b


, then the value of  8cos2  is _____ .



10Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

MATHS

ekuk fd a


 vkSj b


 nks ,sls bdkbZ lfn'k gSa fd a


. b


= 0 A fdUgh x, y R ds fy;s ekuk fd c xa yb (a b)   
    A ;fn | c


|

= 2 vkSj lfn'k c


 lfn'kksa a


 rFkk b


 nksuksa ds lkFk leku dks.k  cukrk gS] rc 8cos2  dk eku gS _____ .

Sol. c xa yb a b & a.b 0    
     

a ^ c b ^ c  
  

c.a c.b 2cos  
    x = y = 2 cos

2 2 2 2 2| c | x y | a b | 2(4cos ) 1 0       
 

cos2  8cos2 

13. Let a, b, c be three non-zero real numbers such that the equation 3a cos x 2bsin x c,x , ,
2 2

  
     

 has

two distinct real roots  and with  + = /3. Then, the value of b/a is _____ .

ekuk fd a, b, c ,slh rhu 'kwU;sÙkj okLrfod la[;k,sa gSa ftuds fy;s lehdj.k 3a cos x 2bsin x c,x , ,
2 2

  
     

ds nks fHkUu okLrfod ewy  vkSj gSa] tgk¡   + = /3. rc b/a dk eku gSA

Sol. 3 a cos x 2bsin x c  x ,
2 2

  
   

2

2 2

1 t 2t
3 a 2b c,

1 t 1 t

   
    

   
  where t = tan 

x

2

2 23 a(1 t ) 4 bt c(1 t )   

2t (c 3 a) 4 bt c 3 a 0    

2 6

  


1
tan

2 3

  
 

 


1 2

1 2

t t 1

1 t t 3






4b 1

c 3 a c 3 a 3


  

b 1

a 2


14. A farmer  F
1
 has a land in the shape of a triangle with vertices at P(0,0), Q(1,1) and R(2,0). From this land, a

neighbouring farmer F
2
 takes away the region which lies between the side PQ and a curve of the form y = xn (n

> 1). If the area of the region taken away by the farmer F
2
 is exactly 30% of the area of PQR, then the value

of  n is _____ .

,d fdlku F
1
 ds ikl ,d f=kHkqtkdkj Hkwfe gS ftlds 'kh"kZ P(0,0), Q(1,1) rFkk R(2,0) ij gSaA ,d iM+kslh fdlku F

2
 bl

Hkwfe ls ml {ks=k dks ys ysrk gS tks fd Hkqtk PQ vkSj y = xn (n > 1) ds :i okys oØ ds chp fLFkr gSA ;fn fdlku F
2
 }kjk fy;s
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x;s {ks=k dk {ks=kQy PQR ds {ks=kQy dk Bhd 30% gS] rc n dk eku gSA

Sol.

1
n

0

3 1
(x x ) dx 2 1

10 2

 
    

 
 

12 n 1

0

x x 3

2 n 1 10



 



1 1 3

2 n 1 10
 




1 1 3 1

n 1 2 10 5
  


 n = 4

Paragraph ''X''

Let S be the circle in the xy-plane defined by the equation x2 + y2 = 4.

(There are two questions based on PARAGRAPH “X”, the question given below is one of them)

ekuk fd S ,d o`Ùk gS tks xy-lery esa lehdj.k x2 + y2 = 4 ds }kjk ifjHkkf"kr gSA

(vuqPNsn “X” ij nks iz'u vk/kkfjr gSa, uhps fn;k x;k iz'u muesa ls ,d gS)

15. Let E
1
E

2
 and F

1
F

2
 be the chords of S passing through the point P

0
 (1,1) and parallel to the x-axis and the y-

axis, respectively. Let G
1
G

2
 be the chord of S passing through P

0
 and having slope –1. Let the tangents to S at

E
1
 and E

2
 meet at E

3
, the tangents to S at F

1
 and F

2
 meet at F

3
, and the tangents to S at G

1
 and G

2
 meet at G

3
.

Then, the points E
3
, F

3
, and G

3
 lie on the curve

ekuk fd E
1
E

2
 vkSj F

1
F

2
 o`Ùk S dh ,slh thok;sa gSa tks fcUnq P

0
 (1,1) ls xqtjrh gSa vkSj Øe'k% x-v{k o y-v{k ds lekUrj gSaA

ekuk fd G
1
G

2
 dh og thok gS tks P

0
 ls xqtjrh gS vkSj ftldh izo.krk –1 gSA ekuk fd E

1
 vkSj E

2
 ij S dh Lif'kZ;k¡ E

3 
ij

feyrh gSa] F
1
 vkSj F

2
 ij S dh Lif'kZ;k¡ F

3 
ij feyrh gSa] rFkk G

1
 vkSj G

2
 ij S dh Lif'kZ;k¡ G

3 
ij feyrh gSaA rc og oØ ftl

fcUnq E
3
, F

3
, vkSj G

3
 fLFkr gSa] gS &

(A) x + y = 4 (B) (x – 4)2 + (y – 4)2 = 16

(C) (x – 4) (y – 4) = 4 (D) xy = 4

Sol. Tangent at E
1
 and E

2
 are 3x y 4    and 3x y 4 

They intersect at E
3
 (0, 4)

F
1
(1, 3 ), F

2
 (1, – 3 ), F

3
 (4, 0)

G
1
(0, 2), G

2
(2, 0), G

3
(2, 2)



12Matrix JEE Academy : Opposite Reliance Petrol Pump, Piprali Road, Sikar Ph. 01572-241911, Mob. 97836-21999, 97836-31999

Matrix
JEE Academy

MATHS

E
3
 F

3
, G

3
 lie on line x + y = 4

16. Let P be a point on the circle S with both coordinates being positive. Let the tangent to S at P intersect the

coordinate axes at the points M and N. Then, the mid-point of the line segment MN must lie on the curve

ekuk fd P o`Ùk S ij fLFkr ,d ,slk fcUnq gS ftlds nksuksa funsZ'kkad /kukRed gSa ekuk fd o`Ùk S ds fcUnq P ij Li'khZ funsZ'kkad v{kksa

dks fcUnqvksa M vkSj N ij izfrPNsn djrh gSA rc og oØ ftl ij js[kk[k.M MN dk e/; fcUnq vfuok;Z :i ls fLFkr gS] gS &

(A) (x + y)2 = 3 (B) x2/3 + y2/3 = 24/3 (C) x2 + y2 = 2xy (D) x2 + y2 = x2 y2

Sol. Let P(2 cos , 2 sin )

Tangent is x cos y sin 

2 2
M ,0 , N 0,

cos cos

   
   

    

1 1
x and y

cos sin
 

 
 2 2

1 1
1

x y
   x2 + y2 = x2y2

Paragraph ''A''

There are five students S
1
, S

2
, S

3
, S

4
 and S

5
 in a music class and for them there are five seats R

1
, R

2
,R

3
 R

4

and R
5
 arranged in a row, where initially the seat R

i
 is allotted to the student S

i
, i = 1, 2, 3, 4, 5. But, on the

examination day, the five students are randomly allotted the five seats.

(There are two questions based on PARAGRAPH “A”, the question given below is one of them)

,d laxhr dh d{kk esa ikWp Nk=k S
1
, S

2
, S

3
, S

4
 vkSj S

5
 gSa vkSj muds fy, cSBus ds ikWp LFkku R

1
, R

2
,R

3
 R

4
 vkSj R

5
 ,d

iafDr esa O;ofLFkr gSa] tgk¡ 'kq:vkr esa LFkku R
i
 Nk=k S

i
, i = 1, 2, 3, 4, 5 dks vkoafVr fd;k tkrk gSA ysfdu ijh{kk ds fnu]

ikWpksa Nk=kksa dks ikWp LFkku ;kn`fPNd vkoafVr fd;s tkrs gSaA

(vuqPNsn “A” ij nks iz'u vk/kkfjr gSa] uhps fn;k x;k iz'u muesa ls ,d gSA)

17. The probability that, on the examination day, the student S
1
 gets the previously allotted seat R

1
, and NONE of

the remaining students gets the seat previously allotted to him/her is :

ijh{kk ds fnu Nk=k S
1
 dks mldk iwoZ vkaofVr LFkku R

1 
feyus rFkk 'ks"k Nk=kksa esa ls fdlh dks Hkh mldk iwoZ vkoafVr LFkku ugha

feyus dh izkf;drk gS :

(A) 3/40 (B) 1/8 (C) 7/40 (D) 1/5

Sol.

1 1 1 1
4! 1

9 31! 2! 3! 4!
Pr obability

5! 120 40

 
    

   

18. For  i = 1, 2, 3, 4, let T
i
  denote the event that the students S

i
 and S

i+1 
 do NOT sit adjacent to each other on

the day of the examination. Then, the probability of the event  T
1
 T

2
 T

3
 T

4
 is :

ekuk fd T
i
 (i = 1, 2, 3, 4) ml ?kVuk dks n'kkZrk gS fd ijh{kk ds fnu Nk=k S

i
 vkSj S

i+1 
 ,d nwljs ds lkFk&lkFk ugha cSBrs gSaA

rc ?kVuk T
1
 T

2
 T

3
 T

4
 dh izkf;drk gS :

(A) 1/15 (B) 1/10 (C) 7/60 (D) 1/5

Sol. Total cases = 5!
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favorable ways = 14

1 3 5 2 4
2

1 4 2 5 3






5 

      

      

  

3 1 5 2 4
2

3 1 4 2 5






    



14
Pr obability

120



