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PAPER ¼isij½- 1 
iz'u i=k 1 % 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 vU; 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 nks (02) vuqPNsn gSA izR;sd vuqPNsn ij vk/kkfjr nks (02) iz'u fn, x, gSaA  
 izR;sd iz'u ds fy, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi gh lgh mÙkj dks fufnZ"V djrk gSA 

 izR;sd iz'u ds fy, ml fodYi dks pqusa tks lgh mÙkj dks fufnZ"V djrk gS 

 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 esa  

[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 'kwU;sÙkj (non-zero)  lfEeJ la[;k (complex number) z ds fy,, ekukfd arg(z) blds eq[; dks.kkad 

(principal argument) dks n'kkZrk gS] tgk¡ – < arg(z)  rc fuEufyf[kr esa ls dkSulk (ls) dFku vlR; gS¼gS½?  

 (A)  Arg(–1 –i) = 
4
 , tgk¡ i = –1  

 (B)  Qyu (function) f : R  (–, ], tks lHkh t  R ds fy,  f(t) = arg(–1 + it) ds }kjk ifjHkkf"kr gS] R ds lHkh 

fcUnqvksa ij larr (continuous) gS] tgk¡ i = –1  

  (C) fdUgh Hkh nks 'kwU;sÙkj lfEeJ la[;kvksa z1 vkSj z2  ds fy, 1
1 2

2

z
arg arg(z ) arg(z )

z
 

   
, 2dk ,d iw.kk±d        

                   xq.kt (Integer multiple) gSA   

 (D) fdUgh Hkh rhu nh x;h fHkUu (distinct) lfEeJ la[;kvksa z1, z2 vkSj z3  ds fy,, izfrcU/k (condition)  

       arg 1 2 3

3 2 1

(z z )(z z )
(z z )(z z )
  

   
 = dks larq"V djus okys fcUnq z dk fcUnqiFk (locus) ,d ljy js[kk (straight line)  

                    ij fLFkr gSA 
Ans. (ABD) 
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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 
  ;g t = 0 ij vlrrr~ gSA 

 (C) Arg 1

2

z
z

 
  

 – Arg z1 + Argz2  

  Arg 1z
z

 
  

 = Arg z1 – Arg z2 + 2n  

  so the expression becomes 2n
  blfy, O;atd 2ngksxkA 

 (D)  Arg 1 2 3

3 2 1

(z z )(z z )
(z z )(z z

  
   

 =   

 z3 

z2 

z 

z1  
 

 

  It is circle  ;g o`Ùk gSA 
 

2. ,d f=kHkqt (triangle) PQR esa] ekukfd PQR = 30º vkSj Hkqtkvksa PQ vkSj QR dh yEckbZ;k¡ Øe'k% 10 3  vkSj 10 
gSA rc fuEufyf[kr esa ls dkSulk (ls) dFku lR; gS (gSa) ?  
(A) QPR = 45º 
(B) f=kHkqt PQR  dk {ks=kQy (area) 25 3  gS vkSj QRP = 120º  

(C) f=kHkqt PQR ds varo`ZÙk (incircle) dh f=kT;k (radius) 10 3  – 15  gSA 
(D) f=kHkqt PQR ds ifjo`Ùk (circumcircle) dk {ks=kQy 100 gSA 

Ans. (BCD) 

Sol. cosQ = 
2100 300 (PR)

2.10.10 3
    

23 100 300 (PR)
2 2.10.10 3

 
  

 300 = 400 – (PR)2       PR = 10 

  = 1
2

(PQ)(QR) sinQ = 1
2

10.10 3  × 1
2

 = 25 3  

 r = 25 3 2 50 3 5 3 2 3 5(2 3 3) 10 3 15
s (20 10 3) 20 10 3 2 3 2 3
  
       

   
 

 by sine rule T;k fu;e 10 3 10
sinR sinQ

    R = 30º 

 2(circumradiusifjf=kT;k) = PR 10
sinQ 1/ 2

   circumradiusifjf=kT;k = 10 

Hence area of circumcircle = R2 = 100
vr% ifjo`Ùk dk {ks=kQy = R2 = 100 
  
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3. ekukfd P1 : 2x + y – z = 3 vkSj P2 : x + 2y + z = 2 nks lery (plane) gSA rc fuEufyf[kr esa ls dkSulk (ls) 

dFku lR; gS(gSa) ?  

 (A)  P1 vkSj P2 dh izfrPNsnu js[kk (line of intersection) ds fnd~-vuqikr (direction ratios)  1, 2, – 1 gSA 

 (B) js[kk 3x 4
9
  = 1 3y

9
  = z

3
, P1 vkSj P2 dh izfrPNsnu js[kk ij yEcor~  (perpendicular) gSA 

 (C) P1 vkSj P2 ds chp dk U;wu dks.k (acute angle) 60º gSA 

 (D) ;fn lery P3 , fcUnq (4, 2, –2) ls xqtjrk gS rFkk P1 vkSj P2  dh izfrPNsnu js[kk ds yEcor~ gS] rc fcUnq  

(2, 1, 1) dh lery P3 ls nwjh 
2
3

gSA 

Ans. (CD) 
Sol. Direction ratio of common line is n1 × n2 

 mHkfu"V js[kk ds fn~d vuqikr n1 × n2 

 

ˆ ˆ ˆi j k
2 1 1
1 2 1

 = ˆ ˆ ˆi(3) j(3) k(3)   = 3 ˆ ˆ ˆ(i j k)   

 (B) x 4 / 3
3

  = y 1/ 3
3




 = z
3

 

  This is parallel to line of intersection 

  ;g izfrPNsnu js[kk ds lekUrj gSA 

 (C) cos  = i 2

1 2

x x
| x || x |

 = 2 2 1
6 6
   = 3

6
 = 1

2
   = 

3
  

 (D) P3 : x – y + z =  satisfy larq"V djrk gS (4, 2, –2) 

  4 – 2 – 2 =   x – y + z = 0 

  (2,1,1)   2 1 1
3

    2
3

 

 
4. izR;sd f}vodyuh; (twice differentiable) Qyu (function) f : R  [–2, 2], tgk¡ f(0))2 + (f(0))2 = 85 ds fy, 

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

 (A) ,sls r, s  R, tgk¡ r < s, dk vfLrRo (existance) gS ftuds fy, f [kqys varjky (open interval)  (r, s) ij 

,dSd (one-one) gSA 

 (B) ,sls x0  (–4, 0) dk vfLrRo gS ftlds fy, |f(x0)|  1  

 (C) 
x
lim f(x) 1


  

 (D) ,sls   (–4, 4) dk vfLrRo gS ftlds fy, f() + f() = 0 vkSj f()  0 

Ans. (ABD) 
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Sol. f2(0) + (f(0))2 = 85 f : R  [–2, 2] 
 (A) This is true of every continuous function 
  ;g izR;sd lrr~ Qyu ds fy, lR; gSA 

 (B)  f(c) = f( 4) f(0)
4 0

 
 

 

  |f(c)| = f( 4) f(0)
4

   

  –2  f(–4)  2 
  –2  f(0)  2 
  ___________ 
  –4  f(-4) – f(0)  4 
  This |f(c)|  1 
 (C) 

x
lim


f(x) = 1 

  Note f(x) should have a bound  which can be concluded by considering 
  uksV f(x) dks ifjc) gksuk pkfg,  tks fd fu"d"kZ rd ys tkrk gSA 

  f(x) = 2 sin 85 x
2

 
  
 

 

  f(x) = 85  cos 85 x
2

 
  
 

 

  f2(0) + (f(0)2) = 85 
  and 

x
lim f(x)


 does not exist 

  vkSj 
x
lim f(x)


 fo|eku ugha gSA 

 (D) Consider ekukfd H(x) = f2(x) + (f(x)2  
  H(0) = 85 
  By (B) choice there exists some x0 such that (f(x0))2  1 for some x0 in (-4, 0) 
  fodYi (B) ls bl izdkj dksbZ x0 bl izdkj fo|eku gS fd (f(x0))2  1 vUrjky (-4, 0) esa fdlh x0 ds fy,  
  hencevr% H(x0) = f2(x0) + (f(x0))2 4 + 1 
  H(x0)  5 
  Hence let p  (-4, 0) for which H(p) = 5  
  vr% ekuk let p  (-4, 0) ftlds fy, H(p) = 5 
  (note that we have considered p as largest such negative number) 
  (uksV ekukfd p lcls cMh la[;k _.kkRed la[;k gS) 
  similarly let q be smallest positive number  (0, 4) such that H(q) = 5 
  blh izdkj ekukfd q  lcls NksVk /kukRed la[;k gS  (0, 4) bl izdkj gS fd H(q) = 5 
  Hence By Rolle's theorem is (p, q) 
  vr% jksy izes; ls (p, q) 
  H(c) = 0 for some c  (–4, 4) and since H(x) is greater than 5 as we move from x = p  
  H(c) = 0 fdlh c  (–4, 4) ds fy, rFkk pawfd H(x), 5 ls cMk gS tks x = p ls pyrk gSA  
  to x = q and vkSj  f2(x)  4 

 (f(x))2  1 in (p, q) 
 Thusvr% H(c) = 0  ff + ff = 0 
 so blfy, f + f = 0  and vkSj f  0 
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5. ekukfd f : R  R vkSj g : R  R nks pj (non-constant) vkSj vodyuh; (differentiable) Qyu (function) gSA 

;fn f(x) = (e(f(x) – g(x)) g(x) lHkh x  R ds fy, vkSj f(1) = g(2) = 1 rc fuEufyf[kr esa ls dkSulk (ls) dFku lR;   

gS(gSa) ?  

 (A) f(2) < 1 – loge2  
 (B) f(2) > 1 – loge2  
 (C) g(1) > 1 – loge2  
 (D) g(1) < 1 – loge2 
Ans. (BC) 
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 1
e

 = e–g(1) + c 

 x = 2 e–f(2) = 1 c
e
  

  g(1) > 1 – n2   
  e–f(2) = 2e–1 – e–g(1) 

  e–f(2) = 2e–1 – e–g(1) 

  f(2) > 1 – n2 
  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) < n2 – 1 
 
6. ekukfd f : [0, )  R ,d ,slk larr Qyu (continuous function) gS fd  

f(x) = 1 – 2x + 
x

x t

0

e f(t) dt  

 lHkh x  [0, ) ds fy,] rc fuEufyf[kr esa ls dkSulk (ls) dFku lR; gS(gSa) ?  

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

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

 (C) {ks=k (region) {(x, y)  [0, 1] × R : f(x)  y  21 x  dk {ks=kQy (area) 2
4

 
gSA 

 (D) {ks=k (region) {(x, y)  [0, 1] × R : f(x)  y  21 x  dk {ks=kQy (area) 1
4

 
 gSA 

Ans. (BC) 

Sol. f(x) = 1 – 2x + 
x

x t

0

e f(t)dt      f(x) . e–x = (1 – 2x).e–x  + 
x

t

0

e f(t)dt   
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 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  
  y . e–2x = 2x

III
(2x 3).e dx  

 y . e–2x  = (2x – 3) . 
2xe
2






2
2xe dx
2



   y . e–2x  = –
2x 2x(2x 3)e e c

2 2

 
   

 y.e–2x = 2x(2x 3) 1 c.e
2

  
   y = (1 – x) + c.e2x  

 y = (1 – x) + c . e2x  
 put x = 0  j[kus ij 
 1 = 1 + c  c = 0 
 y = 1 – x which passes through point (2, –1) 
 y = 1 – x, fcUnq (2, –1) ls xqtjrh gSA          
 

Now vc  

 

y= 21 x  

y=f(x) 

   

  required area vHkh"V {ks=kQy = 21 1 1. (1) .1.1
4 2 4 2


     

 

[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. 2 2 4

1 1
log (log 9) log 72

2((log 9) ) ( 7 )  dk eku gS ___________. 

Ans. (8) 
 

Sol.   72 2

1
log 42 log (log 9)

2(log 9) ( 7)  

 (log 9 )22log 2
2(log 9) .(2)  = 4.2 = 8 
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8. mu 5 vadh; (digits) la[;kvksa (numbers), tks 4 ls foHkkT; (divisible) gS , ftuds vad leqPp; (set)  

{1, 2, 3, 4, 5} esa ls gS] vkSj vadksa dh iqujko`fÙk (repetition) dh vuqefr gS] dh la[;k gS _______. 

Ans. (625) 

Sol. Last two digits are vfUre nks vad  12, 32, 24, 52, 44 

 Number of numbers la[;kvksa dh la[;k  = 5 × 5 × 5 × 5 = 625 

 

9. ekukfd X lekUrj Js.kh (arithmetic progression)  1, 6, 11, …., ds izFke 2018 inksa dk leqPp; (set) gS vkSj Y 

lekUrj Js.kh 9, 16, 23, ….. ds izFke 2018 inksa dk leqPp; gSA rc leqPp; X  Y esa vo;oksa (elements) dh 

la[;k gS _____. 

Ans. (3748) 

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

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

 Common terms mHk;fu"B in : 16, 51, 86 

 tp = 16 + (p – 1)35 = 35p – 19  10086 

     p  288.7 

  n (P  Q) = n(P) + n (Q) – n (P  Q) 

          = 2018 + 2018 – 288 

                      = 3748 

 

10. lehdj.k sin–1 
i

i 1

i 1 i 1

xx x
2

 


 

  
     

   = 
2
  – cos–1 

i
i

i 1 i 1

x ( x)
2

 

 

  
       

   

 ds mu okLrfod gyksa (real solutions) dh la[;k tks vUrjky (interval) 1 1,
2 2

 
  

 esa fo|eku gS] __________. 

 (;gk¡ izfrykse f=kdks.kferh; Qyu (inverse trigonometric functions)  sin–1x vkSj cos–1x  Øe'k% ,
2 2
  

  
 o  

[0, ] esa eku /kkj.k djrs gS) 

Ans. (2) 
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Sol. sin–1 
i

i 1

i 1 i 1

xx x
2

 


 

  
     

   = 
2
  – cos–1 

i
i

i 1 i 1

x ( x)
2

 

 

  
       

   

 
2

x
x 2x

x1 x 1
2

 
 

 
  

 

= 

x
x 2

x1 x 1
2

  
 

 
 

 
2 2x x x x

1 x 2 x 1 x 2 x
  

   
 

 
2 2x x x x

1 x 1 x 2 x 2 x
  

   
 

 2

x(1 x) (1 x)
1 x

  


= 
2

2

2x x 2 x
4 x
  


 or x = 0 

 
2 2

2 2

x 2x 1 x 3x 2
1 x 4 x
   


 

   

  x3 + 2x2 + 5x – 2 = 0 

 Let ekuk f(x) = x3 + 2x2 + 5x – 2  

  f '(x) > 0 

  f(0) = –2 and f(1/2) = 9/8 so one root in 10,
2

 
 
 

 

  f(0) = –2 vkSj f(1/2) = 9/8 blfy, 
10,
2

 
 
 

 esa ,d ewy gSA 

  2 roots  ewy 
 

11. izR;sd /kukRed iw.kk±d (positive integer)  n ds fy,, ekukfd yn = 1
n

((n + 1) (n + 2) … (n + n))1/n. 

 x  R ds fy, ekukfd [x], x ls NksVk ;k x ds cjkcj egÙke iw.kk±d (greatest integer) gSA ;fn nn
lim y


 = L, rc 

[L] dk eku gS ________. 

Ans. (1) 

Sol. yn = 

1
nn 1 n 2 n n......

n n n
   

 
 

 

 log L = 
x

1lim
n

n

r 1

rlog 1
n



     

 = 
1

0

log(1 x) dx  = 
2

1

logx dx  = |x log x – x 2
1|  = 2 log 2 = log 4

e
 

  L = 4
e

  [L] = 1 
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12. ekukfd a


 vkSj b


 nks ,sls bdkbZ lfn'k (unit vector)  gS fd a . b 0


. fdUgh x, y  R ds fy, ekukfd 

c xa yb (a b)   
   

.;fn | c |


 = 2 vkSj lfn'k c


 lfn'kksa a


 vkSj b


 nksuksa ds lkFk leku dks.k  cukrk gS] rc  

8 cos2 dk eku gS _______. 
Ans. (3) 
Sol. c xa yb a b   

   
 & a.b 0


 

 a c b c   
  

 

 c.a c.b 2cos  
  

  x = y = 2cos 

 2 2 2 2c x y | a b |   
 

 = 2(4cos2) + 1 – 0 

 4 = 8cos2 + 1   8cos2 = 3 
 
13. ekukfd a, b, c ,slh rhu 'kwU;sÙkj (non-zero) okLrfod la[;k,a (real numbers) gSa ftuds fy, lehdj.k  

3 a cos x + 2b sinx = c, x  ,
2 2
  

  
 ds nks fHkUu okLrfod ewy (distinct real roots)  vkSj gS] tgk¡  

 +  = 
3
  rc b

a
 dk eku gS ______. 

Ans. (0.5) 

Sol. 3 a cos x + 2b sin x = c x  ,
2 2
  

  
 

 3 a 
2

2
1 t
1 t

 
  

 + 2b 2
2t

1 t
 
  

 = c ,  where tgk¡  t = tan x
2

 

 3 a(1 – t2) + 4bt = c (1 + t2) 

 t2 (c + 3 a) – 4bt + c – 3 a = 0  

 
2

    = 
6
  

 tan 
2

   
  

 = 1
3

  

  1 2

1 2

t t 1
1 t t 3





 

  4b
c 3a c 3a  

= 1
3

 

 b
a

 = 1
2

 

 
14. ,d fdlku F1 ds ikl ,d f=kHkqtkdkj (triangular) Hkwfe gS ftlds 'kh"kZ (vertices) P(0, 0), Q(1, 1) vkSj R(2, 0). 

ij gSA ,d iMkSlh fdlku F2 bl Hkwfe ls ml {ks=k dks ysrk gS tks Hkqtk PQ vkSj y = xn (n > 1) ds :i okys oØ 

(curve) ds chp fLFkr gSA ;fn fdlku F2  }kjk fy, x;s {ks=k (region) dk {ks=kQy (area) PQR ds {ks+=kQy dk 

Bhd 30% gS] rc n dk eku gS__________ 
Ans. (4) 



 | JEE (ADVANCED) 2018 | DATE : 20-05-2018 | PAPER-1 | 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 # 10 

Sol. 

 y=xn 

Q(1,1) 

R(2,0) P(0,0) 

1 
y 

x 

1 

 
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 

 

[kaM 3 ¼vf/kdre vad% 12) 
 bl [kaM esa nks (02) vuqPNsn gSA izR;sd vuqPNsn ij vk/kkfjr nks (02) iz'u fn, x, gSaA  
 izR;sd iz'u ds fy, pkj fodYi fn, x, gSA bu pkj fodYiksa esa flQZ ,d fodYi gh lgh mÙkj dks fufnZ"V djrk gSA 

 izR;sd iz'u ds fy, ml fodYi dks pqusa tks lgh mÙkj dks fufnZ"V djrk gSA 

 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 esa 
 

 

vuqPNsn “X” 
ekufd S ,d o`Ùk (circle) gS tks xy-lery (plane) esa lehdj.k (equation)  x2 + y2 = 4 ds }kjk ifjHkkf"kr gSA 
                     (vuqPNsn “X” ij nks iz'ku vk/kkfjr gS] uhps fn;k x;k iz'u muesa ls ,d gS) 

 

15. ekuk fd E1E2 vkSj F1F2 o`Ùk S dh ,slh thok,a (chords) gS tks fcUnq P0(1, 1) ls xqtjrh gS vkSj Øe'k% x-v{k 
(axis) o y-v{k ds lekUrj (parallel) gSA ekukfd G1G2 , S dh og thok gS tks P0 ls xqtjrh gS vkSj ftldh 

izo.krk (slope)  –1 gSA ekukfd E1 vkSj E2 ij S dh Lif'kZ;ka (tangents) E3 ij feyrh gS] F1 vkSj F2 ij S dh 

Lif'kZ;ka F3  ij feyrh gS] rFkk G1 vkSj G2 ij S dh Lif'kZ;ka G3 ij feyrh gSA rc og oØ (curve) ftl ij fcUnq 

E3, F3 vkSj G3  fLFkr gS] gSa  
 (A) x +y = 4   (B) (x – 4)2 + (y – 4)2 = 16 (C) (x – 4)(y – 4) = 4 (D) xy = 4 
Ans. (A) 
Sol. Tangent at E1 and E2 are 3x y 4    and 3x y 4   

 E1 vkSj E2 ij Li'kZ js[kk,a 3x y 4    vkSj 3x y 4   
 They intersect at E3 (0, 4) 
 os E3 , (0, 4) ij feyrh gSA 

 

( 3, 1)( 3,1)

 

0 2 2 

E1 E2 

E3(0, 4) 

 
 F1 (1, 3 ), F2 (1, – 3 ), F3 (4, 0) 
 G1(0, 2), G2(2, 0), G3(2, 2) 
 E3, F3, G3 lie on line x + y = 4 
 E3, F3, G3 js[kk x + y = 4 ij fLFkr gSA 
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vuqPNsn “X” 

ekukfd S ,d o`Ùk (circle) gS tks xy-lery (plane) esa lehdj.k (equation)  x2 + y2 = 4 }kjk ifjHkkf"kr gSA 

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

  

16. ekukfd P o`Ùk S ij fLFkr ,d ,slk fcUnq gS ftlds nksuksa funsZ'kkad (coordinates) /kukRed (positive) gSA ekukfd 

o`Ùk S ds fcUnq P ij Li'khZ (tangent) funsZ'kkad v{kksa (coordinate axes) dks fcUnqvksa M vkSj N ij izfrPNsn 

(intersects) djrh gSA rc og oØ (curve) ftl ij js[kk[k.M (line segment) MN dk e/; fcUnq  (mid-point) 

vfuok;Z :i ls fLFkr gS] gSa  

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

(C) x2 + y2 = 2xy    (D) x2 + y2 = x2y2 

Ans. (D) 

Sol. Let ekuk P(2 cos , 2 sin ) 

 Tanget is x cos  + y sin  = 2 

 M 2 , 0
cos

 
  

, N 20,
cos

 
  

 

 x = 1
cos

 and vkSj  y = 1
sin

   2
1
x

 + 2
1
y

 = 1  x2 + y2 = x2y2 

 

vuqPNsn “A” 

 ,d laxhr dh d{kk esa ikap Nk=k S1, S2, S3, S4 vkSj S5 gS vkSj muds fy, cSBus ds ikap LFkku (seat) R1, R2, R3, 

R4 vkSj R5 ,d iafDr esa O;ofLFkr gS] tgk¡ 'kq:vkr esa LFkku Ri  Nk=k Si, (i = 1, 2, 3, 4, 5). dks vkoafVr (allot) fd;k 

tkrk gSA ysfdu ijh{kk ds fnu] ikapksa Nk=kksa dks ikap LFkku ;knf̀PNd (randomly) vkoafVr fd;s tkrs gSA 

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

17. ijh{kk ds fnu Nk=k S1  dks mldk iwoZ vkoafVr LFkku R1  feyus rFkk 'ks"k Nk=kksa esa ls fdlh dks Hkh mldk iwoZ 

vkoafVr LFkku ugha feyus dh izkf;drk (probability) gS  

 (A) 3
40

   (B) 1
8

   (C) 7
40

   (D) 1
5

 

Ans. (A) 

Sol. Probability izkf;drk = 

1 1 1 14! 1
9 31! 2! 3! 4!

5! 120 40

     
     
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vuqPNsn  “A” 

 ,d laxhr dh d{kk esa ikap Nk=k S1, S2, S3, S4 vkSj S5 gS vkSj muds fy, cSBus ds ikap LFkku (seat) R1, R2, R3, 

R4 vkSj R5 ,d iafDr esa O;ofLFkr gS] tgk¡ 'kq:vkr esa LFkku Ri  Nk=k Si, (i = 1, 2, 3, 4, 5). dks vkoafVr (allot) fd;k 

tkrk gSA ysfdu ijh{kk ds fnu] ikapksa Nk=kksa dks ikap LFkku ;knf̀PNd (randomly) vkoafVr fd;s tkrs gSA 

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

 

18. ekukfd Ti  (i = 1, 2, 3, 4) ml ?kVuk dks n'kkZrk gS fd n'kkZrk gS fd ijh{kk ds fnu Nk=k Si vkSj Si+1  ,d nwljs ds 

lkFk&lkFk (adjacent to each other) ugha cSBrs gSA rc ?kVuk T1  T2  T3  T4 dh izkf;drk gS  

 (A) 1
15

   (B) 1
10

   (C) 7
60

   (D) 1
5

 

Ans. (C) 

Sol. Total cases dqy rjhds = 5! 

 favorable  ways vuqdwy rjhds =14 

 
1 3 5 2 4
1 4 2 5 3





  2  

 5  2 

 
2 4 1 ... ... 2
2 5 3 1 4 1




 

 4  3 

 
3 1 5 2 4
3 1 4 2 5




 2 

 3  5 ... ... ...}  2 

 = 14 

 Probability izkf;drk  = 14
120

 


