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PAPER ¼isij½- 2 
iz'u i=k 2 % vHk;fFkZ;ksa ds fy, vuqns'k 

 iz'u i=k esa rhu (03) Hkkx gS % HkkSfrdh] jlk;u foKku ,ao xf.kr 

 izR;sd Hkkx esa dqy vBkjg (18) iz'u gS tks rhu (03) [kaMks esa foHkkftr gS ¼[kaM 1, [kaM 2 vkSj 3 ½ 
 iz'u i=k esa iz'uksa dh dqy la[;k% pkSou (54)  
 iz'u i=k 1 ds vf/kdre vad% ,d lkS vLlh (180) 

[kaM 1 ds fy, funsZ'k% iz'uksa ds izdkj vkSj ewY;kadu ;kstuk 

[kaM 1 ¼vf/kdre vad% 24 ½ 
 bl [kaM esa Ng (06) iz'u gS
 izR;sd iz'u ds lgh mÙkj ¼mÙkjksa½ ds fy, pkj fodYi fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd 

 fodYi lgh gS¼gSa½A
 izR;sd iz'u ds fy,] iz'u dk ¼ds½ mÙkj nsus gsrq fodYi ¼fodYiksa½ dks pqusaA 
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk% 

 iw.kZ vad  % +4 ;fn dsoy ¼lkjs½ lgh fodYi ¼fodYiksa½ dks pquk x;k gSA 

 vkaf'kd vad % +3 ;fn pkjksa fodYi lgh gSa ijUrq dsoy rhu fodYiksa dks pquk x;k gSA 

 vkaf'kd vad % +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gS ijUrq dsoy nks fodYiksa dks pquk x;k gS vkSj pqus gq,  

    nksuksa fodYi lgh fodYi gSaA 

vkaf'kd vad  % +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijUrq dsoy ,d fodYi dks pquk x;k gS vkSj pquk gqvk 

    fodYi lgh fodYi gSA 

'kwU; vad %   0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gSA½ 

_.k vad %  –2 vUl lHkh ifjfLFkfr;ksa esaA
 mnkgj.k Lo:i % ;fn fdlh iz'u ds fy, dsoy igyk ] rhljk ,ao pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr gS] 

rks dsoy lHkh rhu lgh fodYiksa dk p;u djus ij gh +4 vad feysaxsA fcuk dksbZ xyr fodYi pqus ¼bl mnkgj.k 

esa nwljk fodYi½] rhu lgh fodYiksa es ls flQZ nks pquus ij ¼mnkgj.kr% igyk rFkk pkSFkk fodYi½ +2 vad feysaxsA 

fcuk dksbZ xyr fodYi pqusA ¼bl mnkgj.k esa nwljk fodYi½] rhu lgh fodYiksa esa ls flQZ ,d dks pquus ij ¼igyk 

;k rhljk ;k pkSFkk fodYi½ +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij ¼bl mnkgj.k esa nwljk fodYi½]      

–2 vad feysaxs] pkgs lgh fodYi ¼fodYiksa½ dks pquk x;k gks ;k u pquk x;k gksA   
[kaM 1 ds iz'uksa dk mÙkj nsuk % 
 fodYi ¼fodYiksa½ dk p;u djus d fy, ekmt (mouse) dk iz;ksx dj fodYi¼fodYiksa½ ds lkFk fn, x, lEcfU?kr 

cVu ¼cVuksa½ ij fDyd djsaA 

 pqus gq, fodYi¼fodYiksa½ dks vp;fur djus ds fy,] pqus gq, fodYi¼fodYiksa½ ds lkFk fn, x, lEcfU?kr cVu ¼cVuksa½ 

ij fQj ls fDyd djsa ;k pqus gq, lHkh fodYiksa dks ,d lkFk vp;fur djus ds fy, (Clear Response) cVu ij 
fDyd djsaA 

 fdlh iz'u ds igys ls ntZ fd;s x, mÙkj ds fodYi ¼fodYiksa½ dks cnyus ds fy,] ;fn vko';d gks rks] Clear 
Response cVu ij fDyd djds pqus gq, lHkh fodYiksa dks vp;fur djsaA blds ckn fQj u;s fodYi¼fodYiksa½ dks 

pqusA 

 fdlh iz'u dks flQZ iqufoZpkj ds fy, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd 

djsaA 

 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd 

djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA 

 mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA  
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[kaM 2 ds fy, funsZ'k% iz'uksa ds izdkj vkSj ewY;kadu ;kstuk 

  bl [kaM esa vkB (08) iz'u gSA izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSaA 
izR;sd iz'u ds mÙkj ds lgh la[;kRed eku ¼n'keyo vadu esa] n'keyo ds f}rh; LFkku rd :f.Mr@fudfVr% 

mnkgj.kr% 6.25, 7.00,–0.33, –30.27, –127.30 ½ dks ekmt (MOUSE) vkSj vkWu LØhu (ON-SCREEN) opqZvy 

U;wesfjd dhiSM (VIRTUAL NUMERIC KEYPAD) dk iz;ksx ls mÙkj ds fy, fufnZ"V LFkku ij ntZ djsaA
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadju ;kstuk ds vuqlkj gksxk %& 

 iw.kZ vad % +3 ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA 

 'kwU; vad %  0 vU; lHkh ifjfLFkfr;ksa esaA  

[kaM 2 ds iz'uksa dk mÙkj nsuk %  

 vuqyXu daEI;wVj ekmt dk iz;ksx dj mÙkj nsus ds fy, fufnZ"V LFkku ij mÙkj ds :i esa la[;kRed eku dks vkWu 

LØhu (ON-SCREEN) opqZvy U;wesfjd dhiSM (VIRTUAL NUMERIC KEPAD) ij fn, x, uacjksa ¼,ao@vFkok 
fpUgksa½ ij fDyd dj ds ntZ djsaA 

 mÙkj dks cnyus ds fy,] ;fn vko';d gks rks igys ntZ djs x;s mÙkj dks feVkus ds fy, Clear Response cVu 
ij fDyd djsaA 

 fdlh iz'u dks flQZ iqufoZpkj ds fym, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij 
fDyd djsaA  

 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & NEXT cVu ij fDyd 

djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA 

 mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA  

 

[kaM 3 ds fy, funsZ'k% iz'uksa ds izdkj dk ewY;kadu ;kstuk 

 bl [kaM esa pkj (04) ç'u gSA izR;sd ç'u esa nks (02) lqesyu lwfp;k¡ (matching lists) gS % lwph&I vkSj lwph&IIA  
 lwph–I vkSj lwph–II  ds rRoksa ds lqesyuksa dks n'kkZrs gq, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi 

gh lgh lqesyu çnf'kZr djrk gSA 

 izR;sd iz'u ds fy, lgh lqesyu çnf'kZr djus okys fodYi dks pqusaA  

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk%& 

 iw.kZ vad  % +3 ;fn flQZ lgh fodYi gh pquk x;k gSaA 

 'kwU; vad %  0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½A 

 _.k vad % –1 vU; lHkh ifjfLFkfr;ksa esaA  

[kaM 3 ds iz'uksa dk mÙkj nsuk %  

 fodYi dk p;u djus d fy, ekmt (mouse) dk mik;ksx dj fodYi ds lkFk fn, x, lEcfU/kr cVu ij fDyd 

djsaA  

 pqus gq, fodYi dks vp;fur djus ds fy, pqus gq, fodYi ds lkFk fn, x, lEcfU?kr cVu ij fQj ls fDyd djsa ;k 

(Clear Response) cVu ij fDyd djsaA 
 pqus gq, mÙkj dks cnyus ds fy,] fdlh vkSj fodYi ds cVu ij fDyd djsA  

 fdlh iz'u dks flQZ iqufoZpkj ds fy, ¼mÙkj fn, fcuk½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd 

djsaA 

 fdlh iz'u dks iqufoZpkj ds fy, ¼mÙkj nsus ds ckn½ fpfUgr djus gsrq Mark for Review & Next cVu ij fDyd 

djsa&iqufoZpkj ds fy, fpfUgr mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA 

mÙkj dks lqjf{kr ntZ djus ds fy, Save & Next cVu ij fDyd djsa&mÙkfjr iz'u dk ewY;kadu fd;k tk;sxkA 
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PART : III  MATHEMATICS  
 

 
 

[kaM 1 ¼vf/kdre vad% 24½ 
 bl [kaM esa Ng (06) iz'u gSA
 izR;sd iz'u ds lgh mÙkj ¼mÙkjksa½ ds fy, pkj fodYi fn, x, gSaA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd 

 fodYi lgh gS¼gSa½A
 izR;sd iz'u ds fy,] iz'u dk ¼ds½ mÙkj nsus gsrq fodYi ¼fodYiksa½ dks pqusaA 
 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk % 

  iw.kZ vad  % +4 ;fn dsoy ¼lkjs½ lgh fodYi ¼fodYiksa½ dks pquk x;k gSA 

 vkaf'kd vad% +3 ;fn pkjksa fodYi lgh gSa ijUrq dsoy rhu fodYiksa dks pquk x;k gSA 

 vkaf'kd vad% +2 ;fn rhu ;k rhu ls vf/kd fodYi lgh gS ijUrq dsoy nks fodYiksa dks pquk x;k gS vkSj pqus 

     gq, nksuksa fodYi lgh fodYi gSaA 

vkaf'kd vad% +1 ;fn nks ;k nks ls vf/kd fodYi lgh gSa ijUrq dsoy ,d fodYi dks pquk x;k gS vkSj pquk       

gqvk fodYi lgh fodYi gSA 

'kwU; vad %   0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gSA½ 

_.k vad%  –2 vUl lHkh ifjfLFkfr;ksa esaA
 mnkgj.k Lo:i % ;fn fdlh iz'u ds fy, dsoy igyk ] rhljk ,ao pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr gS] 

rks dsoy lHkh rhu lgh fodYiksa dk p;u djus ij gh +4 vad feysaxsA fcuk dksbZ xyr fodYi pqus ¼bl mnkgj.k esa 

nwljk fodYi½] rhu lgh fodYiksa es ls flQZ nks pquus ij ¼mnkgj.kr% igyk rFkk pkSFkk fodYi½ +2 vad feysaxsA fcuk 

dksbZ xyr fodYi pqusA ¼bl mnkgj.k esa nwljk fodYi½] rhu lgh fodYiksa esa ls flQZ ,d dks pquus ij ¼igyk ;k 

rhljk ;k pkSFkk fodYi½ +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij ¼bl mnkgj.k esa nwljk fodYi½] –2 vad 

feysaxs] pkgs lgh fodYi ¼fodYiksa½ dks pquk x;k gks ;k u pquk x;k gksA    
      

 
 

1. fdlh Hkh /kukRed iw.kkZad (positive integer) n ds fy;s, fn : (0, )  R  

 fn(x) = 
n

1

j 1

1tan
1 (x j)(x j 1)





 
     

  lHkh x  (0, ) ds fy;s  

 ds }kjk ifjHkkf"kr gSA (;gk¡ izfrykse f=kdks.kferh; Qyu (inverse trigonometric function) tan–1x ,
2 2
   

 
 esa 

eku /kkj.k djrk gSA) rc fuEufyf[kr esa ls dkSulk (ls) dFku lR; gS (gS)? 

 (A) 
5

2
j

j 1

tan (f (0)) 55


  

 (B) 
10

2
j j

j 1

(1 f (0))sec (f (0)) 10


   

 (C) fdlh Hkh fu;r (fixed) /kukRed iw.kkZad n ds fy;s, nx

1lim tan(f (x))
n

  

 (D) fdlh Hkh fu;r (fixed) /kukRed iw.kkZad n ds fy;s, 2
nx

lim sec (f (x)) 1


   

Ans. (D) 
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Sol. fn(x) = 
n

1

j 1

1tan
1 (x j)(x j 1)





 
     

  

 fn(x) = tan–1 (x + n) – tan–1(x)  f 'n (x) = 2 2
1 1

1 (x n) 1 x


  
 

 fn(0) = tan–1(n)  tan2 (tan–1n) = n2  

 (A) 
5

2
j

j 1

tan (f (0))

  = 

5
2

j 1

5.6.11j 55
6

      (pawfd 0 izkUr esa ugha gS blfy, A vkSj B xyr gS) 

 (B) f 'n (0) = 2
1 1

1 n



  1 + fn(0) = 2

1
1 n

 

  sec2 (fn(0)) = sec2 (tan–1 (n)) = 1+ n2. 

  Hence vr% (1 + f 'n (0)).sec2(fn(0)) = 2
1

1 n
 
  

(1 + n2) = 1 

  so blfy, 

10

i
i 1

(1 f ' (0))


 sec2 (fi(0)) = 
10

i 1

1 10


  

  nx
lim f (x)


 = 1
x

nlim tan 0
1 x(n x)





 
   

 

  
x
lim tan


(fn(x)) = 0 & 2
nx

lim sec (f (x)) 1


  

 
2. ekuk fd T, fcUnqvksa P(–2, 7) vkSj Q(2, –5) ls xqtjus okyh js[kk (line) gSA ekuk fd F1 mu lHkh o`Ùk ;qXeks (pairs 

of circles) (S1, S2) dk leqPp; (set) gS fd js[kk T, S1 ds fcUnq P ij vkSj S2 ds fcUnq Q ij Li'khZ (tangent) gS 

rFkk o`Ùk S1 o S2 ,d nwljs dks fcUnq] ekuk fd M, ij Li'kZ djrs gSaA tc ;qXe (S1, S2), F1 esa fopfjr (varies) 

djrk gS rks ekuk fd leqPp; (set) E1, fcUnq M ds  fcUnqiFk (locus) dks n'kkZrk gSA ekuk fd F2 mu ljy  

js[kk-[k.Mks (straight line segments) dk leqPp; gS] tks fcUnq R(1, 1) ls xqtjrh gS rFkk E1 ds nks fHkUu fcUnqvksa ds 

;qXe (pair of distinct points) dks tksMrh gSa ekuk fd E2, leqPp; F2 ds js[kk[k.Mksa ds e/; fcUnqvksa dk leqPp; gSA 

rc fuEufyf[kr esa ls dkSu lk (ls) dFku lR; gS (gS) ? 

 (A) fcUnq (–2, 7) leqPp; E1 esa fLFkr gSA     

 (B) fcUnq 4 7,
5 5

 
 
 

 leqPp; E2 esa fLFkr ugh gSA   

 (C) fcUnq 1,1
2

 
 
 

 leqPp; E2 esa fLFkr gSA     

 (D) fcUnq 30,
2

 
 
 

 leqPp; E1 esa fLFkr ugh gSA  

Ans. (BD) 
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Sol.  

 

C1 
 

M 
C2 

S2 
S1 

 

Q(2,–5) P(–2,7) 

90°–  90°–  

 

Let C1 and C2 be the centre of circle S1 and S2 respectively 

ekuk C1 vkSj C2 Øe'k% o`Ùk S1 vkSj S2 ds dsUnz gSA 

Letekuk C2QM = C2MQ =    QC2M = – 2  

Letekuk C1PM = C1MP =    PC1M = – 2 

Now  vcQC2M + PC1M =     – 2+ – 2= = /2 

Now  vc QMP =  – QMC2 – PMC1– ( + ) =  – /2 = /2 

hence locus equation of variable point M is (x + 2)(x –2) + (y – 7)(y + 5) = 0 

vr% pj fcUnq M dk fcUnqiFk lehdj.k (x + 2)(x –2) + (y – 7)(y + 5) = 0 

but locus of M does not contains point P and Q because P is included when radius of S1 is zero and 

circle S2 becomes straight line which is impossible. Q is included when radius of S2 is zero and circle S1 

becomes straight line which is also impossible. 

ijUrq M dk fcUnqiFk P vkSj Q dks ugha j[krk gS D;kasfd P 'kkfey gksxk tc S1 dh f=kT;k 'kwU; gS vkSj o`Ùk S2 ,d 

ljy js[kk gks tkrk gS tks vlaHko gSA Q 'kkfey gksxk tc S2 dh f=kT;k 'kwU; gS vkSj o`Ùk S1 ,d ljy js[kk gks tkrk 

gS tks vlaHko gSA  

so set E1 does not contain point P(–2, 7) and Q(2, – 5) 

blfy, leqPp; E1 fcUnq P(–2, 7) vkSj Q(2, – 5) dks ugha j[krk gSA  

Locus of mid-points of chords passing through (1, 1) is h + K – (1 + k) = h2 + k2 – 2K 

(1, 1) ls xqtjus okyh thokvksa ds e/; fcUnq dk fcUnqiFk h + K – (1 + k) = h2 + k2 – 2K 

 h2 + K2 – 2K – h + 1 = 0  x2 + y2 – x – 2y + 1 = 0 

Now equation of line passing through P(–2, 7) and R(1, 1) is y – 1 6
x – 1 –3

   y + 2x – 3 = 0 

vc js[kk dk lehdj.k tks fcUnq P(–2, 7) vkSj R(1, 1) ls xqtjrh gS 
y – 1 6
x – 1 –3

   y + 2x – 3 = 0 
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Let centre of  x2 + y2 – 2y – 39 = 0 is C3 (0, 1)  centre of locus of M is C3 (0, 1) 

ekuk o`Ùk x2 + y2 – 2y – 39 = 0 dk dsUnz C3 (0, 1) gSA   fcUnq M ds fcUnqiFk dk dsUnz C3 (0, 1) gSA 

Now foot of C3(0, 1) on line y + 2x – 3 = 0 is 4 7,
5 5

 
 
 

. which is mid-point of chord PR of circle  

x2 + y2 – 2y – 39 = 0  

vc C3(0, 1) dk yEcikn 
4 7,
5 5

 
 
 

 js[kk y + 2x – 3 = 0 ij fLFkr gSa tks o`Ùk x2 + y2 – 2y – 39 = 0  dh thok PR  

dk e/; fcUnq gSA  

But if P is not the part of locus of M then PQ is not the chord of locus of M. 

ijUrq ;fn P, M ds fcUnqiFk dk Hkkx ugha gS] rc PQ, fcUnq M ds fcUnqiFk dh thok ugha gSA 

So point 4 7,
5 5

 
 
 

 does not lies in set E2 

blfy, fcUnq 
4 7,
5 5

 
 
 

 leqPp; E2 esa fLFkr ugha gSA 

 
 

3. ekuk fd S mu lHkh LrEHk vkO;wgks (column matrices) 
1

2

3

b
b
b

 
 
 
  

 dk leqPp; (set) gS ftuds fy, b1, b2, b2  R vkSj  

okLrfod pjksa (real variables) okysa lehdj.k fudk; (system of equations) 
– x + 2y + 5z = b1 

     2x – 4y + 3z = b2 
x – 2y + 2z = b3 

dk de ls de ,d gy (solution) gSA rc fuEufyf[kr okLrfod pjksa okys fudk;ksa esa ls fdl (dkSu ls) fudk; 

(fudk;ksa) dk Hkh izR;sd 

1

2

3

b
b
b

 
 
 
  

 S ds fy, de ls de ,d gy gS ? 

 (A) x + 2y + 3z = b1, 4y + 5z = b2 vkSj x + 2y + 6z = b3 

 (B) x + y + 3z = b1, 5x + 2y + 6z = b2 vkSj – 2x – y – 3z = b3 

 (C) – x + 2y – 5z = b1, 2x – 4y + 10z = b2 vkSj x – 2y + 5z = b3 

 (D) x + 2y + 5z = b1, 2x + 3z = b2 vkSj x + 4y – 5z = b3 
Ans. (AD) 
Sol.  = 0 so for at least one solutions 1 = 2 = 3 = 0  b1 + 7b2 = 13b3  ..........(1)  
  = 0 blfy, de ls de ,d gy ds fy, 1 = 2 = 3 = 0  b1 + 7b2 = 13b3  ..........(1) 

 option (A)  0      unique solution  option (A) is correct  
  

fodYi (A) ds fy,  0     vf}rh; gy  fodYi (A) lgh gSA  
 option (D)  0      unique solution  option (D) is correct  
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 fodYi (D) ds fy,  0     vf}rh; gy  fodYi (D) lgh gSA  
 

 option (C)  0     equations are  x – 2y + 5z = –b1 

 fodYi (C) ds fy,  0     lehdj.k  x – 2y + 5z = –b1 

      x – 2y + 5z = 2b
2  

      x – 2y + 5z = b2  
 There planes are parallel so they must be coincident 
 rhuksa lery lekUrj gS blfy, os leikrh gksxsA 

 –b1 = 2b
2

 = b3  

 All b1, b2, b3 obtained from equation (1) may not satisfy this relation so option (C) is wrong.    
 lehdj.k (1) ls izkIr lHkh b1, b2, b3  bl lehdj.k dks larq"V ugha djrs gSA vr% fodYi (C) xyr gSA  

 option fodYi (B) ds fy,   = 
1 1 1
5 2 2
2 1 1

 = 0. Also rFkk 1 = 0  

 For infinite solutions, 2 and 3 must be 0 
 vuUr gy ds fy, 2 vkSj 3 ] 0 gksxkA 

 
1

2

3

1 b 1
5 b 2
2 b 1

 = 0    –b1 – b2 + 3b3 = 0 which does not satisfy (1) for all b1, b2, b3 so option(B) 

 wrong  

 
1

2

3

1 b 1
5 b 2
2 b 1

 = 0    –b1 – b2 + 3b3 = 0 tks fd lehdj.k (1) dks larq"V ugha djrk gS lHkh b1, b2, b3 blfy, 

fodYi (B) xyr gSA 
 

4. ,slh nks ljy js[kkvksa (straight lines) ij fopkj dhft;s, ftuesa ls izR;sd] o`Ùk (circle) x2 + y2 = 1
2

 vkSj ijoy; 

(parabola) y2 = 4x nksuksa ij gh Li'khZ (tangent) gSA ekuk fd ;s js[kk,a fcUnq Q ij izfrPNsn (intersect) djrh gSA 

,d ,slh nh?kZo`Ùk (ellipse) ij fopkj dhft;s ftldk dsUnz (centre) ewyfcUnq (origin) O(0, 0) ij gS vkSj ftldk 

v/kZ-nh?kkZ{k (semi-major axis) OQ gSA ;fn bl nh?kZo`Ùk ds y?kq v{k (minor axis) dh yEckbZ 2  gS ] rc 
fuEufyf[kr esa ls dkSu lk (ls) dFku lR; gS (gSa)?   

 (A) nh?kZo`Ùk dh mRdsUnzrk (eccentricity) 1
2

gS vkSj ukfHkyEc thok (latus rectum) dh yEckbZ 1 gSA  

 (B) nh?kZo`Ùk dh mRdsUnzrk 
1
2

 gS vkSj ukfHkyEc thok dh yEckbZ 
1
2

 gS   

 (C) js[kkvksa x = 1
2

 o x = 1 ds chp nh?kZoÙ̀k }kjk ifjc) (bounded) {ks=k (region) dk {ks=kQy (area) 1
4 2

( – 2) gS 

 (D) js[kkvksa x = 1
2

 o x = 1 ds chp nh?kZo`Ùk }kjk ifjc) {ks=k dk {ks=kQy 
1

16
( – 2) gS  

Ans. (AC) 
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Sol.  

 

Q(–1,0) (0,0) 

1
2

 

 

Let equation of common tangent is y = mx + 1
m

 

ekuk mHk;fu"B Li'kZ js[kk dk lehdj.k y = mx + 1
m

  

  
2

10 0 1m
21 m

 



  

  m4 + m2 – 2 = 0   
  m = ±1 
 Equation of common tangents are y = x + 1 & y = –x – 1 
 mHk;fu"B Li'kZ js[kkvksa dk lehdj.k y = x + 1 vkSj y = –x – 1 
 point Q is (–1, 0) 
 Q fcUnq (–1, 0) gSA  

 Equation of ellipse is 
2 2x y 1

1 1/ 2
   

 nh?kZo`Ùk dk lehdj.k 
2 2x y 1

1 1/ 2
   

 (A) e = 1 11
2 2

   & vkSj LR = 
22b 1

a
  

 (C)   

 y 

(–1,0) (1,0) 
x 

x = 1
2

 

 

  Area  {ks=kQy  
1

2

1/ 2

12. . 1 x dx
2

  = 
1

2 1

1/ 2

x2 1 x sin x
2 2

    
  

= 1 1 22 2
4 4 8 8 4 4 2
                

    
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5. ekuk fd s, t, r 'kwU;sÙkj (non-zero) lfEeJ la[;k;sa (complex numbers) gS vkSj L lehdj.k (equation)  

sz + t z  + r = 0 ds gyksa (solutions) z = x + iy (x, y  R, i = –1 ) dk leqPp; gS, tgk¡  z  = x – iy A  rc 

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

 (A) ;fn L esa Bhd ,d vo;o (element) gS] rc |s|  |t|  

 (B)  ;fn |s| = |t| rc L esa vuUr (infinitely many) vo;o gSa  

 (C) L  {z : |z – 1 + i| = 5} esa vo;oksa dh vf/kdre la[;k 2 gSa  

 (D) ;fn L esa ,d ls T;knk vo;o gS] rc L esa vuUr vo;o gS  

Ans. (ACD) 
Sol. sz + t z  + r = 0, z  = x – iy 

 s z t z r 0    

 (1) + (2) 

 (t s)z (s t )z (r r ) 0       

 (t s)z (s t )z (r r ) 0       

 For unique solution  
 vf}rh; gy ds fy,  

 t s s t
t s s t
 


 

 

 On solving the above equation we get 
 lehdj.k dks gy djus ij  

 | t |  | s | 
  option (A) is correct  fodYi (A) lgh gSA 

 Lines overlap if  js[kk,a lEikrh gSA 

 t s t s r r
t s r rs t
  

 
 

 

 | t | = | s | tr t r sr sr sr s r t r t r        

   2 tr 2sr  

   tr sr  

    | t || r | | s || r |  

    | t | = | s | 
  If | t | = | s |, lines will be parallel for sure but it may not be coincident  
  ;g | t | = | s |, js[kk,a lekUrj gksxh ijUrq ;g lEikrh ugha gSA 

 For option (C) if element of set L represent line, then this line and given circle can have maximum two 
common points so option (C) is correct 

 fodYi (C) ds fy, ;fn leqPp; L dk vo;o js[kk L dks O;Dr djrk gS] rc bl js[kk vkSj fn;s x;s o`Ùk ds 

vf/kdre nks mHk;fu"B fcUnq gks ldrs gSA blfy, fodYi (C) lgh gSA 

 



 | JEE (ADVANCED) 2018 | DATE : 20-05-2018 | PAPER-2 | MATHEMATICS 
 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  
REG. & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : +91-744-3012222, 6635555 | To Know more :  sms RESO at 56677 
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 
TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  ((AADDVVAANNCCEEDD))  22001188  SSoolluuttiioonn  ppoorrttaall   

 
 

PAGE # 8 

 
6. ekuk fd f : (0, )  R ,d ,slk f}vodyuh; (twice differentiable) Qyu (function) gS fd  

t x
lim


f(x)sin t – f(t)sinx
t – x

 = sin2x lHkh x  (0, ) ds fy;sA  

;fn f
6
 

 
 

 = – 
12
 , rc fuEufyf[kr esa ls dkSu lk (ls) dFku lR; gS (gSa) ? 

 (A) f
4
 

 
 

 = 
4 2
       

(B) f(x) < 
4x

6
 – x2 lHkh x  (0, ) ds fy;s  

 (C) ,d ,sls   (0, ) dk vfLrRo (existence) gS ftlds fy;s f () = 0  

(D) f 
2
 

 
 

 + f
2
 

 
 

 = 0 

Ans. (BCD) 

Sol. 
t x
lim


 f(x)sin t f(t)sinx
t x



 = sin2x 

 2
f(x)cosx f (x)sinx

sin x
   = 1 

 – d f(x)
sin x

 
  

 = 1 

 f(x)
sinx

 = – x + c  f 
6
 

  
 = – 

12
   c = 0  f(x) = – x sin x  

 (A) f(x) + f(x) = – 2 cos x 

  f 
2
 

 
 

 + f
2
 

  
 = 0 

 (B) f 
4
 

  
 = 

4 2
 
 
 

 

 (C) f(x) is continuous and differentiable and f(0) = f(x) = 0 
  f(x) lrr~ vkSj vodyuh; gS rFkk f(0) = f(x) = 0 

  Using by Rolle's theorem f(c) = 0 for some x  (0, ) 
  jksy izes; ls f(c) = 0 fdlh x  (0, ) ds fy, 

 (D) g(x) = – x sin x + x2 – 
4x

6
  

  g(x) = f(x) + 2x – 
32x

3
 

  g'' (x) = f(x) + 2x –2x2  
  g''' (x) = 3 sin x + x cos x – 4x = 3 (sin x – x) + x (cosx – 1) 
   g(x) < 0   g(x) is decreasing  g(x) áleku gSA 

  for x > 0 ds fy, g(x) < g(0)  g(x) < 0 

  hence g(x) is decreasing vr% g(x) áleku gSA 
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  for x > 0ds fy, g(x) < g(0)   g(x) < 0 

  hence vr% g(x) < 0 

  for x > 0 ds fy, g(x) < g(0)   g(x) < 0 

  Hence vr% f(x) < 
4x

6
 – x2  x  (0, ) 

 
 

[kaM 2 ¼vf/kdre vad% 24) 

  bl [kaM esa vkB (08) iz'u gSA izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSaA 

izR;sd iz'u ds mÙkj ds lgh la[;kRed eku ¼n'keyo vadu esa] n'keyo ds f}rh; LFkku rd :f.Mr@fudfVr% 

mnkgj.kr% 6.25, 7.00,–0.33, –30.27, –127.30 ½ dks ekmt (MOUSE) vkSj vkWu LØhu (ON-SCREEN) opqZvy 

U;wesfjd dhiSM (VIRTUAL NUMERIC KEYPAD) dk iz;ksx ls mÙkj ds fy, fufnZ"V LFkku ij ntZ djsaA

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadju ;kstuk ds vuqlkj gksxk %& 

 iw.kZ vad % +3 ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA 

 'kwU; vad %  0 vU; lHkh ifjfLFkfr;ksa esaA  
 

 

 

7. lekdy 

1
2

1
2 60 4

1 3

((x 1) (1– x) )




 dk eku gS _____ A  

Ans. (2) 

Sol. 
 1

2

1/42 6
0

1 3 dx

(1 x) (1 x)



   
  

 
 1

2

1/46
0 2

6

1 3 dx

(1 x)(1 x)
(1 x)



 
   

  

 put  1 x
1 x



 = t j[kus ij  2

2dx dt
(1 x)





 

 = 
 

1
1/33

6/4
1 1

1 3 dt (1 3) 2 (1 3)( 3 1) 2
2t 2 t

   
     

  

 
8. ekuk fd P, 3 × 3 dksfV (order) dk ,d ,slk vkO;wg (matrix) gS fd P dh lHkh izfof'k"V;kW leqPp; (set) {–1, 0, 1} 

esa ls gSA P ds lkjf.kd (determinant) dk vf/kdre~ laHkkfor eku (maximum possible value) gS _____ A 
Ans. (4) 

Sol. det (P) = 
1 2 3

1 2 3

1 2 3

a a a
b b b
c c c

 = a1 (b2c3 – b3c2) – a2(b1c3 – b3c1) + a3(b1c2 – b2c1)  6 
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value can be 6 only if a1 = 1, a2 = –1, a3 = 1, b2c3 = b1c3 = b1c2 = 1, b3c2 = b3c1 = b2c1 = – 1 

 eku dsoy 6 gks ldrs gS ;fn a1 = 1, a2 = –1, a3 = 1, b2c3 = b1c3 = b1c2 = 1, b3c2 = b3c1 = b2c1 = – 1 

  (b2c3) (b3c1) (b1c2) = – 1  & vkSj (b1c3)(b3c2) (b2c1) = 1 

 i.e. b1b2b3c1c2c3 = 1 and vkSj – 1 

 hence not possible vr% laHko ugha  
 Similar contradiction occurs when a1 = 1, a2 = 1, a3 = 1, b2c2 = b3c1 = b1c2 = 1 b3c2 = b1c3 = b1c2 = – 1 
 blh izdkj fojks/kkHkkl vkrk gS tc a1 = 1, a2 = 1, a3 = 1, b2c2 = b3c1 = b1c2 = 1 b3c2 = b1c3 = b1c2 = – 1 
 Now for value to be 5 one the terms must be zero but that will make 2 terms zero which means answer 

cannot be 5 
 vc 5 ds fy, ,d in vo'; 'kwU; gksxk ijUrq ;gk¡ 2 in 'kwU; curs gS vr% 5 mÙkj ugha gks ldrk  

 Now 
1 0 1
1 1 1
1 1 1

 

 = 4 Hence max value = 4 

 vc 

1 0 1
1 1 1
1 1 1

 

 = 4 vr% vf/kdre eku = 4 

 
9. ekuk fd leqPp; (set) X esa Bhd vo;o (elements) gSa vkSj leqPp; Y esa Bhd 7 vo;o gSaA ;fn X ls Y esa ,dSdh 

Qyuksa (one-one function) dh la[;k gS vkSj vkSj Y ls X esa vkPNknd (onto) Qyuksa dh la[;k gS] rc  

  
1
5!

( – ) dk eku gS ______ A   

Ans. (119) 
Sol. n(X) = 5 
 n(Y) = 7 
   Number of one-one function X to Y  = 7C5 × 5! = 21 × 120 = 2520 
   X to Y ,dSdh Qyuksa dh la[;k = 7C5 × 5! = 21 × 120 = 2520 

   Number of onto function Y to X 
    Y ls X esa vkPNknd Qyuksa dh la[;k  

 

 a1 
a2 

. 

. 

. 
a7 

b1 
b2 

. 

. 

. 
b5  

 1, 1, 1, 1, 3 1, 1, 1, 2, 2 

 7!
3! 4!

 × 5! + 3
7!

(2!) 3!
 × 5! = (7C3 + 3 . 7C3) 5! = 4 × 7C3 × 5! 

 
5!

    = 4 × 7C3 – 7C5 = 4 × 35 – 21 = 119 

 



 | JEE (ADVANCED) 2018 | DATE : 20-05-2018 | PAPER-2 | MATHEMATICS 
 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  
REG. & CORPORATE OFFICE : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 

Ph.No. : +91-744-3012222, 6635555 | To Know more :  sms RESO at 56677 
Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 
TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  ((AADDVVAANNCCEEDD))  22001188  SSoolluuttiioonn  ppoorrttaall   

 
 

PAGE # 11 

 
10. ekuk fd f : R  R ,d ,slk vodyuh; Qyu (differentiable function) gS ftlds fy;s f(0) = 0A ;fn y = f(x), 

vody lehdj.k (differential equation)  

dy
dx

 = (2 + 5y)(5y – 2),  

dks larq"V djrk gS] rc 
x –
lim
 

f(x) dk eku gS _______ A 

Ans. (0.4) 

Sol. dy
dx

 = (5y + 2)(5y – 2) 

 1 dy dx
2 225 y y
5 5


     
  

   

 

2y1 5 5. n
225 4 y
5




  = x + c 

 1 5y 2n x c
20 5y 2


 


  

 at x = 0 ij, y = 0  c = 0 

 Hence vr% 
2 5y
2 5y



 = e20x  

 20x2 5y e
2 5y





, 20x
x
lim e 0


   
x

2lim y 0.4
5

    

 
11. ekuk fd f : R  R ,d ,slk vodyuh; Qyu (differentiable function) gS ftlds fy;s f(0) = 1 vkSj tks lHkh  

x, y R ds fy, lehdj.k f(x + y) = f(x) f (y) + f (x)f(y) dks larq"V djrk gSA rc loge(f(4)) dk eku gS ______ A 
 
Ans. (2) 
Sol. f(x + y) = f(x) . f(y) + f(x) . f(y) 
 substituting  x = y = 0 j[kus ij , we get 

 f(0) = 2f(0)  f(0) = 1
2

 

 Now substituting vc y = 0 j[kus ij 

  f(x) = f(x) . f(0) + f(x) . f(0) 

  f(x) = f(x)
2

 

  f(x) = ex/2   f(x) = ex/2 (aspawfd  f(0) = 1) 

 Now vc ln(f(x)) = x
2

  ln (f(4)) = 2 
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12. ekuk fd P izFke v"Bka'k (first octant) esa ,d fcanq gS] ftldk leery (plane) x + y = 3 esa izfrfcEc (imgae) Q 

(vFkkZr js[kk[k.M PQ lery x + y = 3 ds yEcor gS vkSj PQ dk e/; fcanq leery x + y = 3 esa fLFkr gS) z-v{k 

(axis) ij fLFkr gSA ekuk fd P dh x-v{k ls nwjh 5 gSA ;fn P dk xy-lery esa izfrfcEc R gS] rc PR yEckbZ gS 

_______  

  

Ans. (8) 

Sol. P() 

 R(, , –) 

 Q 

 x y z 2( 3)
1 1 0 2
          

    

 x = 3 – , y = 3 – , z =   

 Q(3 – , 3 – , ) lies on z –axis 

 Q(3 – , 3 – , ), z v+{k ij fLFkr gSA 

  = 3,  = 3 

 P(3, 3, ) distance from x-axis is 5 

 P(3, 3, ) , x-v{k ls nwjh 5 gSA 

 9 + 2 = 25 

 2 = 16    = 4     

 P(3, 3, 4)  PR = 8 

 R(3, 3, –4) 

 

13. izFke v"Bka'k (first octant) esa ,d ,sls ?ku (cube) ij fopkj dhft;s] ftldh Hkqtkvksa (sides) OP, OQ vkSj OR dh 

yEckbZ 1 gS vkSj tks Øe'k% x-v{k (axis), y-v{k vkSj z-v{k ds vuqfn'k (along) gSa] tgkW O(0, 0, 0) ewyfcUnq (origin) 

gSA ekuk fd ?ku dk dsanz (centre) S 1 1 1, ,
2 2 2

 
 
 

 gS] vkSj 'kh"kZ (vertex) T ewyfcUnq O ds lEeq[k (opposite) okyk og 

'kh"kZ gS fd fcanq S fod.kZ (diagonal) OT ij fLFkr gSA ;fn p


 = SP


, q


 = SQ


, r


 = SR


 vkSj t


 = ST


 rc 

|( p


× q


) × ( r


× t


)| dk eku gS ______A   

Ans. (0.5) 
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Sol. 

 

T(1, 1, 1) 

P(1, 0, 0) O(0, 0, 0) 

R 
(0, 0, 1) 

 (0, 1, 0) 
Q 

 

point fcUnq 1 1 1S , ,
2 2 2

 
 
 

  

 point fcUnq T(1, 1, 1) 

 
ˆ ˆ ˆi j kp SP

2
 

 


 

 
ˆ ˆ ˆi j kq SQ

2
  

 


 

 
ˆ ˆ ˆi j kr SR

2
  

 


 

 
ˆ ˆ ˆi j kt ST

2
 

 


 

 Now vc 

ˆ ˆ ˆi j k
1p q 1 1 1
4

1 1 1
    

 

 
 = 

ˆ1 i jˆ ˆ(2 i 2 j)
4 2


   

  

ˆ ˆ ˆi j k
1r t 1 1 1
4

1 1 1
    


 = 
ˆ ˆ ˆ ˆ2i 2 j i j
4 2

   
  

Now vc 

ˆ ˆ ˆi j k ˆ1 k(p q) (r t ) 1 1 0
4 2

1 1 0
     



  
   1(p q) (r t ) 0.5

2
    

  
 

 
14. ekuk fd X = (10C1)2 + 2(10C2)2 + 3(10C3)2 + ....... + 10(10C10)2, tgkW 

10Cr, r  {1, 2, ......., 10}, f}in xq.kkadksa 

(binomial coefficients) dks n'kkZrs gSaA rc 
1

1430
 X dk eku gS _______A 

 
Ans. (646) 

Sol. X = 
10 10

10 10 9 10
r r r 1 10 r

r 1 r 1
r. C . C 10. C . C 

 

  = 10 . 19C9  

 Now vc 

19 19 19
9 9 910. C C CX

1430 1430 143 11 13
  


 = 19.17.16

8
 = 19 × 34 = 646 
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[kaM 3 ¼vf/kdre vad% 12) 

 bl [kaM esa pkj (04) ç'u gSA izR;sd ç'u esa nks (02) lqesyu lwfp;k¡ (matching lists) gS % lwph&I vkSj lwph&II  

 lwph–I vkSj lwph–II  ds rRoksa ds lqesyuksa dks n'kkZrs gq, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi 

gh lgh lqesyu çnf'kZr djrk gSA 

 izR;sd iz'u ds fy, lgh lqesyu çnf'kZr djus okys fodYi dks pqusaA  

 izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk%& 

 iw.kZ vad  % +3 ;fn flQZ lgh fodYi gh pquk x;k gSaA 

 'kwU; vad %  0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½A 

 _.k vad % –1 vU; lHkh ifjfLFkfr;ksa esaA  

 

 

15. ekuk fd E1 = xx R : x 1 0
x – 1

    
 

 vkSj vkSj E2 = –1
1 e

xx E : sin log
x – 1

       
    

okLrfod la[; k gS . 

(;gk¡ izfrykse f=kdks.kferh; Qyu (inverse trigonometric function) sin–1x , – ,
2 2
  

  
esa eku /kkj.k djrk gSA) 

ekukfd Qyu f : E1  R, f(x) = loge
x

x – 1
 
 
 

 ds }kjk ifjHkkf"kr gS 

vkSj Qyu g : E2  R , g(x) = sin–1
e

xlog
x – 1

  
  

  
 ds }kjk ifjHkkf"kr gSA 

 lwph-I      lwph -II 

(P) f dk ifjlj (range) gS    (1) 1– ,
1– e

   
  e ,

e – 1
  

  

 (Q) g ds ifjlj esa lekfgr (contains)  (2) (0, 1) 

 (R) f ds izkUr (domain) esa lekfgr gS  (3) 1 1– ,
2 2

 
  

 

 (S) g dk izkUr gS      (4) (–, 0)  (0, ) 

       (5) e– ,
e – 1

   
 

       (6) (–, 0)  1 e,
2 e – 1

 
  

 

 fn, gq, fodYiksa esa ls lgh fodYi gS  

 (A) P  4; Q  2; R  1; S  1 
 (B) P  3; Q  3; R  6; S  5 
 (C) P  4; Q  2; R  1; S  6 
 (D) P  4; Q  3; R  6; S  5 

   
Ans. (A) 
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Sol. E1 : 
x

x 1
 > 0   x  (–, 0)  (1, )  

E2 : –1  n x 1
x 1

    
  1 x e

e x 1
 


   1 11 e

e x 1
  


 

 1 11 e 1
e x 1
   


  (x – 1)  e,

1 e
    

  1 ,
e 1
  

 

 x  1 e, ,
e 1 e 1

          
 

 Now vc
x

x 1
  (0, ) – {1}  x  E1  n x

x 1
 
  

  (–, ) – {0} 

 sin–1 
xn

x 1
  

    
   ,

2 2
  

  
 – {0} 

 
16. ,d gkbZ Ldwy (high school) esa, 6 ckydks boys M1, M2, M3, M4, M5, M6 vkSj 5 ckfydkvksa G1, G2, G3, G4, G5 ds 

lewg (group) esa ls ,d lfefr (committee) cukbZ tkuh gSA  

 (i)  ekuk fd 1 lfefr dks bl izdkj ls cukus ds rjhdksa (ways) dh dqy la[;k gS fd lfefr esa 5 lnL; gS] ftuesa 

ls Bhd (exactly) 3 ckyd vkSj 2 ckfydk,a gSA  

 (ii)  ekuk fd 2 lfefr dks bl izdkj ls cukus ds rjhdks dh dqy la[;k gS fd lfefr esa de ls de (at least) 2 

lnL; gS] vkSj ckydksa vkSj ckfydkvksa dh la[;k cjkcj (equal) gSA  

 (iii)  ekuk fd 3 lfefr dks bl izdkj ls cukusa ds rjhdksa dh dqy la[;k gS fd lfefr esa 5 lnL; gS] ftuesa ls de 

ls de 2 ckfydk,a gSA  

 (iv) ekuk fd 4 lfefr dks bl izdkj ls cukusa ds rjhdksa dh dqy la[;k gS fd lfefr esa 4 lnL; gS] ftuesa ls de 

ls de 2 ckfydk,a gS vkSj M1 o G1 lfefr esa ,d lkFk ugha gSA  

 lwph -I      lwph -II 
(P) 1 dk eku gS     (1) 136  

 (Q) 2 dk eku gS      (2) 189 

 (R) 3 dk eku gS      (3) 192 

 (S) 4 dk eku gS      (4) 200 
       (5) 381 
       (6) 461 
 fn, gq, fodYiksa esa ls lgh fodYi gSA 

 (A) P  4; Q  6; R  2; S  1 
 (B) P  1; Q  4; R  2; S  3 
 (C) P  4; Q  6; R  5; S  2 
 (D) P  4; Q  2; R  3; S  1 
Ans. (C) 
Sol. 6 Boys & 5 girls 
 6 yMds vkSj 5 yMfd;k¡  

 1   number of ways of selecting exactly 3 boys & 2 girls 6C3 × 5C2 = 200 
 1   Bhd (exactly) 3 yMds vkSj 2 yMfd;ks dks pquus ds rjhds gSA

  6C3 × 5C2 = 200 
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 2  Boys & girls are equal & members  2 
 2  yMds rFkk yMfd;ka cjkcj la[;k  2 
 6C1 . 5C1 + 6C2 . 5C2  + 6C3 . 5C3 + 6C4 . 5C4 + 6C5 . 5C5  = 11C5 – 1 = 461 
 3  number of ways of selecting 5 having at least 2 girls 11C5 – 6C5 – 6C4 . 5C1 = 11C5 – 81 = 381 
 3  5 lnL;ksa dks pquus ds rjhds ftuesa de ls de nks yMfd;ka gS 

11C5 – 6C5 – 6C4 . 5C1 = 11C5 – 81 = 381 

4  G1 is included  4C1 . 5C2 + 4C2 . 5C1 + 4C3 = 40 + 30 + 4 = 74 
4  G1 'kkfey gks  4C1 . 5C2 + 4C2 . 5C1 + 4C3 = 40 + 30 + 4 = 74  

 M1 is included  4C2 . 5C1 + 4C3 = 34 
 M1 'kkfey gks   4C2 . 5C1 + 4C3 = 34 

 G1 & M1 both are excluded  4C4 + 4C3 . 5C1 + 4C2 . 5C2 = 81  
 G1 vkSj M1 nksuksa 'kkfey ugha gks   4C4 + 4C3 . 5C1 + 4C2 . 5C2 = 81 

Total dqy = 74 + 34 + 81 = 189 
 

17. ekuk fd H : 
2

2

x
a

 – 
2

2

y
b

 = 1, tgk¡ a > b > 0, xy-lery (plane) esa ,d ,slk vfrijoy;  (hyperbola) gS ftldk 

la;qXeh v{k (conjugate axis) LM mlds ,d 'kh"kZ  (vertex) N ij 60° dk dks.k (angle) varfjr (subtend) djrk 

gSA ekuk fd f=kHkqt (triangle) LMN dk {ks=kQy (area) 4 3 gSA  

 lwph-I       lwph-II 
(P) H ds la;qXeh v{k dh yEckbZ gS     (1) 8 

 (Q) H dh mRdsUnzrk (eccentricity) gS    (2) 4
3

 

 (R) H dh ukfHk;ksa (foci) ds chp dh nwjh gS    (3) 2
3

 

 (S) H ds ukfHkyEc thok (latus rectum) dh yEckbZ gS   (4) 4 
         

fn, gq, fodYiksa esa lgh fodYi gS  
(A)  P →  4;  Q →  2;  R →  1;  S → 3   
 (B)  P →  4;  Q →  3;  R →  1;  S → 2  
(C) P →  4;  Q →  1;  R →  3;  S → 2   
(D) P →  3;  Q →  4;  R →  2;  S → 1  

 
Ans. (B) 

Sol. 

 

A' 
N 

L 

M 

O 
30° 

b 

b 
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Area of LMN dk {ks=kQy = 4 3  

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

   b2 = 4    b = 2  2b = 4 

Here;gk¡ a
b

 = cot30°    a = 3b   a = 2 3  

 
 b2 = a2 (e2 – 1) 
 4 = 12(e2 – 1) 

 e2 = 1 + 1
3

 = 4
3

   e = 2
3

  andvkSj   2ae = 2 × 2 3  × 2
3

 = 8 

  and length of latus ractum = 
22b

a
 = 2 4 4

2 3 3


   

  vkSj ukfHkyEc dh yEckbZ = 
22b

a
 = 2 4 4

2 3 3


   

18. ekuk fd Qyu f1 : R  R, f2 : , R
2 2
    

 
, f3 : 21,e 2 R

 
   
 
 

vkSj f4: RR bl izdkj ifjHkkf"kr gSa fd  

 (i)  
2x

1f x sin 1 e
 

  
 

 

 (ii)   1
2

| sinx | x 0
f x tan x

1 x 0


  
 

; fn

; fn

, tgk¡ izfrykse f=kdks.kferh; Qyu (inverse trigonometric function)  

tan–1 x ,
2 2
  

  
 esa eku /kkj.k djrk gS 

 (iii)  f3(x) = [sin(loge(x+2))], tgk¡ t  R, ds fy;s [t], t ls NksVk ;k t ds cjkcj egRre iw.kkZad (greatest integer) dks 

n'kkZrk gS]  

 (iv) 
2 1x sin

x
4 0

if x 0
f (x)

if x 0

 
 
 


  



  

 lwph -I     lwph-II 
(P) Qyu f1    (1) x = 0 ij larr (continuous) ugha gS  
(Q) Qyu f2 (2) x = 0 ij larr gS vkSj x = 0 ij vodyuh; (differentiable) ugha 

gS 
(R) Qyu f3 (3) x = 0 ij vodyuh; gS vkSj x = 0 ij bldk vodyt 

(derivative) larr ugha gS  
 

 (S) Qyu f4    (4) x = 0 ij vodyuh; gS vkSj x= 0 ij bldk vodyt larr gS 

 fn, gq, fodYiksa esa lgh fodYi gS :  
(A) P →  2;   Q →  3;  R →  1;  S →  4    
(B) P →  4;   Q →  1;  R →  2;  S →  3   
(C) P →  4;   Q →  2;  R →  1;  S →  3  
(D) P →  2;   Q →  1;  R →  4;  S →  3  

Ans. (D) 
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Sol. (i) f '1(0) = 
2h

h 0

sin 1 e 0lim
h





   = 
2 2

2

h h

2h 0 h

sin 1 e 1 e | h |lim
hh1 e

 

 

 
 


 

  = 1 × 1 × | h |
h

 = 1 × 1 × | h |
h

 

  = limit does not exist. lhek fo|eku ugha gSA 

  for option (P), (2) is correct. 
  fodYi (P) ds fy,, (2) lgh gSA 

 (ii) 2 1x 0 x 0

| sinx |lim f (x) lim
tan x 

  

   = 1x 0

| sinx | x | x |lim
| x | xtan x

   

   = 
x 0

| x |lim 1 1
x

   

   = limit does not exist  for option Q, (1) is correct. 
   = lhek fo|eku ugha gS  fodYi Q ds fy,, (1) lgh gSA 
 (iii) 3x 0

lim f (x)


 = ex 0
lim[sin(log (x 2))]


  

  now at x tends to zero (x + 2) tends to 2 
  vc x 'kwU; vksj vxzlj gS rc (x + 2)   2 

   loge (x + 2) tends to n2 
   loge (x + 2)  n2 
  which is less than 1 
  tks 1 ls de gSA 

  0 < 
x 0
lim


sin(loge (x + 2)) < sin1  
x 0
lim


[sin(loge(x + 2))] = 0 

  f3(x) = {0 x  [–1, e/2 – 2) 
   f '3(x) = 0 x (–1, e/2 – 2)  
   f "3(x) = 0 x (–1, e/2 – 2) 
  Hence for (R), (4) is correct. 
  vr% (R) ds fy,, (4) lgh gSA  

 (iv) 
x 0
lim


f4(x) = 
x 0
lim


2 1x sin
x

 
 
 

 = 
x 0
lim


x2 1sin
x

 
 
 

 = 0 

  f '4 (0) = 

2

h 0

1h sin 0
xlim

x

   
   = 

h 0
lim


1hsin
x

 
 
 

 = 0 

  f '4 (x) = –cos 1
x

 + xsin 1
x

,  x  0 

  f"4(0) = 

1 1cos hsin 0
h h

h

  
  does not exist fo|eku ugha gSA 

 hence for (S), (3) is correct. vr% (S) ds fy,, (3) lgh gSA 


