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JEE Advanced Exam 2024 
(Paper & Solution) 

     

PAPER-1 
PHYSICS 

SECTION – 1 [Maximum Mark : 12] 
•   This section contains FOUR (04) questions.       
•   Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct 

answer.          
•   For each question, choose the option corresponding to the correct answer.         
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +3 If ONLY the correct option is chosen.  
 Zero Marks  :   0 If none of the option is chosen (i.e. the question is unanswered). 
 Negative Marks : –1 In all other cases. 
  

 

Q.1 ,d foekjfgr jkf'k dks bysDVªkWfud vkos'k e, eqDr vkdk'k dh fo|qr'khyrk ε0, Iykad fLFkjkad h rFkk izdk'k dh pky c 

ls O;Dr djrs gSaA ;fn bl foekjfgr jkf'k dks eαε0
β γh cδ ls fufnZ"V fd;k tkrk gS rFkk n ,d v'kwU; iw.kk±d gS rks  

(α, β, γ, δ) dk eku gksxk]  
 (A) (2n, – n, – n, –n)   (B) (n, – n, – 2n, –n)    
 (C) (n, – n, – n, –2n)   (D) (2n, – n, –2n, –2n)   
Ans. [A] 
Sol. [AT]α [M–1L–3T4A2]β [[ML2T–1]γ[LT–1]δ = 0 
 ⇒ α + 2β = 0  
 – β + γ  =0  ⇒ α = –2β 
 –3β + 2γ + δ = 0  γ = β 
 α + 4β − γ − δ = 0 δ = β  
   (–2β, β, β, β) 
 
Q.2 z-v{k ij fLFkr ,d vuar yEckbZ ds rkj esa I /kkjk +z-fn'kk esa izokfgr gks jgh gS ftlls pqEcdh; {ks=k B  curk gSA 

fcUnq )0,a,a3(− ls fcUnq (a, a, 0) rd dh ljy js[kk ij js[kh; lekdyu Ad.B∫  dk ifjek.k gksxkA [μ0 eqDr 

vkdk'k dh pqacdh; ikjxE;rk gS]  
 (A) 7μ0I/24  (B) 7μ0 I/12  (C) μ0 I/8  (D) μ0 I/6   
Ans. [A] 
Sol.  
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 θ = π – 
64
π

−
π  

 ⇒ θ = 
12
7

12
2312 π

=
π−π−π  

 blfy, js[kk ds vuqfn'k Ad.B∫  gS  

  Ad.B∫  = – 
12
7.

2
I.

2
)I( 00 π

π
μ

=θ
π

μ  

 ⇒ 
24

I7d.B 0μ
=∫ A   

 fodYi (A) lgh mRrj gS 
 

Q.3 ?k"kZ.kjfgr] {kSfrt] vpkyd rFkk f=kT;k R ds ,d o`Ùkkdkj oy; ij leku vkos'k q ,oa nzO;eku m dh nks ef.kdkvksa 
(beads) dks yxk;k x;k gSA ,d ef.kdk dks oy; ds fdlh fcUnq ij fpidk fn;k x;k gS tcfd nwljh ef.kdk viuh 
lkE;koLFkk ds lkis{k oy; ij y?kq nksyu djrh gSA bu y?kq nksyuksa dh dks.kh; vkòfÙk ds oxZ dk eku gksxkA  

 [ε0 eqDr vkdk'k dh fo|qr'khyrk gSA] 
 (A) q2/(4πε0R3m)    (B) q2/(32πε0R3m)    
 (C) q2/(8πε0R3m)    (D) q2/(16πε0R3m)   
Ans. [B] 
Sol. D;ksafd ywi dk nzO;eku ugha fn;k x;k gS blfy, ;g vo'; xfr ugha djsxk vU;Fkk  bldk tM+Ro vo'; dqN izHkko j[krk gS 

  
 ;gka r = 2Rcos φ 
 θ = 2φ  

 ⇒ θ = 
2
φ  ;  And θ = 

R
x   

 ;fn θ eqDr vkos'k dk y?kq dksf.k; foLFkkiu gS rks F(φ) = 2

2

r
kq  

 blfy, ek/; fLFkfr dh vksj iqu% laxzg.k cy F(R) = 2

2

r
kq  sinφ 

 aR = 2

2
)R(

mr
Kq

m
F −

= . Sinφ =  
φ

φ−
22

2

cosR4m
sin.Kq  

 ⇒ aR = – 
⎟
⎠
⎞

⎜
⎝
⎛ φ

−

2
cosR4m

.Kq
22

2
.sin ⎟

⎠
⎞

⎜
⎝
⎛ θ

2
 ≈ x.

R
x.

2
1

mR4
Kq 2

2

2
ω=

−  

 So, ω2 = 3
0

2

mR32
q

πε
 

 fodYi (B) lgh mÙkj gS 
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Q.4 5 kg nzO;eku dk ,d xqVdk] cy F = (–20x + 10) N ds izHkko esa x-fn'kk esa xfreku gS] tgk¡ x ehVj esa gSA le;  
t = 0 s ij ;g x = 1 m ij fLFkj voLFkk esa gSA bl xqVds dh fLFkfr rFkk laosx le; t = (π/4) s ij gksaxs- 

 (A) –0.5 m, 5 kg m/s  (B) 0.5 m, 0 kg m/s   (C) 0.5 m, –5 kg m/s   (D) –1 m, 5 kg m/s  
Ans. [C] 
Sol.  

  
 vc,  

 a = – 2x4
5

10x20
+−=

+  ;  a = 2x4
dx
vdv

+−=  

 [ ]∫ ∫ +−=→+−=
v

0

x
1

2
x

1

2
x2x2

2
vdx)2x4(dvv  

 v = – 2 2xx −  (D;ksafd d.k, –ve x-fn'kk esa xfr djuk vkjEHk djrk gS) 

 ⇒ ∫ ∫
=

=

π

−=
−

→−−=
xx

1x

4/

0
2

2 dt2
xx

dxxx2
dt
dx  

 sin–1 [ ]x
11x2 −  = –

2
π   

 x = 
2
1  = 0.5 m 

 laosx = mV = 5 
2
1x

)V(
=

 = – 5 kg-m/s 

 fodYi (C) lgh mRrj gS   
 
 

SECTION – 2 (Maximum Marks: 12)   
 

•  This section contains THREE (03) questions. 
•  Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four 

option(s) is(are) correct answer(s). 
•  For each question, choose the option(s) corresponding to (all) the correct answer(s). 
•  Answer to each question will be evaluated according to the following marking scheme: 
 Full Marks  :  +4 ONLY if (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; 

 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, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct 

answers, then 
 choosing ONLY (A), (B) and (D) will get +4 marks; 
 choosing ONLY (A) and (B) will get +2 marks; 
 choosing ONLY (A) and (D) will get +2 marks; 
 choosing ONLY (B) and (D) will get +2 marks; 
 choosing ONLY (A) will get +1 mark; 
 choosing ONLY (B) will get +1 mark; 
 choosing ONLY (D) will get +1 mark; 
 choosing no option (i.e. the question is unanswered) will get 0 marks; and 
 choosing any other combination of options will get –2 marks. 
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Q.5 m nzO;eku dk ,d d.k fLFkfrt ÅtkZ V (r) = kr2/2 ds laxr dsUnzh; cy F(r) = –kr ds vUrxZr ,d o `Ùkkdkj d{kk 

esa py jgk gS] tgk¡ k ,d /kukRed cy fu;rkad rFkk r ewy fcUnq ls f=T;d nwjh gSaA cksj ds DoakVehdj.k fu;e ds 

vuqlkj d.k ds dks.kh; laosx dk eku L = =n   gksrk gS] tgk¡ =  = h/(2π), h Iykad fLFkjkad vkSj n ,d /kukRed 

iw.kk±d gSaA ;fn v vkSj E, Øe'k% bl d.k dh pky rFkk dqy ÅtkZ gSa rks fuEu esa ls dkSu lk(ls) fodYi lgh gSa (gSa)? 

 (A) r2= =n  
mk
1     (B) v2= =n  3m

k      

 (C) 
m
k

mr
L

2 =    (D) E = 
m
k

2
n=    

Ans. [A,B,C] 

Sol. L = mvr = n = , also, 
r

mv2
= kr  

 mv2 = kr2 
 m2 v2 = mkr2  
 mv = 2mkr   
 mvr = r2 mk  
 n =  = r2 mk  

 2r
mk
n

=
=  

 fodYi (A) lgh gS  

 Also, v2 = 
m

kr2
 

 = 
m
k.

mk
n=  

 v2 = n =  3m
k  

 fodYi (B) lgh gS 
  vc,     

 T.E = E = 
2
1  kr2 +

2
1 kr2   

 E = kr2  

 = k 
mk
n=  

 = n =  
m
k  

 fodYi (D) lgh gS  

 ⇒ 
=

=
mn

mkn
mr
L

2 =  

 
m
k

mr
L

2 =  

 fodYi (C) lgh gS   
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Q.6 js[kh; nzO;eku ?kuRo μ o 4μ rFkk yEckbZ L o 2L, Øe'k%] dh nks ,dleku Mksfj;ksa dks fcUnq O ij tksM+dj n`<+ fcUnqvksa 

P vkSj Q ij fp=kkuqlkj cka/kk x;k gSA Mksfj;ksa esa ,dleku ruko T gSA ;fn vko`fÙk ν0 = ,T
L2
1

μ
 ls ifjHkkf"kr gS rks 

fuEu esa ls dkSu lk(ls) dFku lgh gSa (gSa)?  

 
 

 (A) fcUnq O ij ,d fuLian gksus ij laxfBr Mksjh ds dEiu dh U;wure vko`fÙk ν0 gSA   
 (B) fcUnq O ij ,d izLian gksus ij laxfBr Mksjh ds dEiu dh U;wure vko`fÙk 2ν0 gSaA 
   (C) tc laxfBr Mksjh U;wure vko `fÙk ij fcUnq O ij fuLian ds lkFk dEiu djrh gS] rks fljksa ij cus fuLianks dks 

'kkfey djrs gq, Mksjh esa 6 fuLian gksaxsA 
   (D) fcUnq O ij izLian gksus ij] laxfBr Mksjh esa dksbZ Hkh dEiu fo/kk laHko ugha gSA  
Ans. [A,C,D] 
Sol. O ij fuLian ds lkFk 

  

 v =  v
2
1

4
T'v;T

=
μ

=
μ

 

 ⇒ 
μ

=
μ 4

T
)2(2

1nT
2
1m

AA
 

 ⇒ m = 
2
1

2
n

×  

 ⇒ 
4
1

n
m

=  

 ∴ m = 1, n = 4   
 O ij izLian ds lkFk 

 
μ

=
μ 4

T
)2(4

1nT
4
1m

AA
 

 ⇒ 
2
1

2
1

n
m

×=  

 ⇒ 
4
1

n
m

=  

 ∴ m = 1,  fmin = 1
2

T
4
1 0ν

=
μA

  

 (B vlR; gS)  
tc O ij fuLian gks  
dqy fuLian = 6  
(C lR; gS)  
A, C, D lgh gS 
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Q.7 ,d lery&mÙky (plano-convex) Bksl ryh okys 1.60 viorZukad ds dk¡p ds chdj dks fp=k esa n'kkZ;k x;k gSA 

mÙky lrg (SPU) dh oØrk f=kT;k 9 cm gS tcfd lery i`"B (STU) ,d niZ.k dh rjg dke djrk gSA bl chdj 

esa viorZukad n ds ,d nzo dks QPR lrg rd Hkjk tkrk gSA ;fn h (fp=k esa OT) Å¡pkbZ ij fLFkr fcUnq fcEc O dk 

izfrfcEc Lo;a ij curk gS rks fuEu esa ls dkSu lk(ls) fodYi lgh gS (gSa) ? 

 
 (A) n = 1.42 ds fy,, h = 50 cm.   (B) n = 1.35 ds fy,, h = 36 cm. 

  (C) n = 1.45 ds fy,, h = 65 cm.   (D) n = 1.48 ds fy,, h = 85 cm.  

Ans. [A,B] 

Sol.  

  
  
 izfrfcac ds oLrq ds lkFk laikfrr gksus ij 
  – h = 2(fnet) 

 ⇒ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
+⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+⎟

⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

mirrorlensliqnet f
1

f
12

f
12

f
1  ....(i) 

 – ⎟
⎠
⎞

⎜
⎝
⎛

∞
−+⎟

⎠
⎞

⎜
⎝
⎛+⎟

⎠
⎞

⎜
⎝
⎛

−
−

=
1

9
6.02

9
1n2

f
1

net
  ....(ii)  

 (i) o (ii) ls 

 h = ( )n6.1
9
−

 

 n = 1.42, ds fy;s h = 50 cm (A lR; gS)  
n = 1.35, ds fy;s h = 36 cm (B lR; gS) 
n = 1.45, ds fy;s h = 60 cm (C vlR; gS) 
n = 1.48, ds fy;s h = 75 cm (D vlR; gS)  
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SECTION – 3 [Maximum Mark : 24] 
•    This section contains SIX (06) questions.        
•    The answer to each question is a NON-NEGATIVE INTEGER. 
•    For each question, enter the correct integer corresponding to the answer using the mouse and the onscreen 

virtual numeric keypad in the place designated to enter the answer.  
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +4 If ONLY the correct integer is entered; 
 Negative Marks : 0 In all other cases. 
 

Q.8 ,d inkFkZ dh rkikfJr fof'k"V Å"ek /kkfjrk lw=k C = kT ls fu/kkZfjr gS] tgk¡ k ,d mi;qDr foek dk fu;rkad SI 
bdkbZ esa gS] vkSj T inkFkZ dk ije rkieku gSA ;fn 1 kg inkFkZ dk rkieku – 73° C ls 27° C rd c<+kus ij nk Å"ek 
dh vko';drk gksrh gS] rks n dk eku _____ gksxkA  [fn;k gS : 0 k = –273°C.]  

Ans. [25000] 

Sol. C = 
dT

m/dQ   

 ⇒ dQ = m.C.dT 
 = 1.kTdT 

 Q = ]200300[
2
kkTdT 22

300

200

−=∫  

 = 5.k.
2

104
 

 = 25000k  
 ⇒ n = 25000 
 
Q.9 fp=kkuqlkj] M nzO;eku ,oa R f=kT;k dh ,d pfØdk viuh m/okZ/kj v{k ds ifjr% ?kw.kZu djus ds fy, Lora=k gSA ,d 

mis{k.kh; nzO;eku okyh cSVjh pfyr eksVj bl pfØdk dh ifjf/k ds ,d fcUnq ij tfM+r gSA M nzO;eku ,oa R/2 
f=kT;k dh ,d nwljh pfØdk bl eksVj dh iryh 'kS¶V esa tfM+r gSA eksVj pykus ij NksVh pfØdk ,dleku dks.kh; 
pky ω ls ?kw.kZu djrh gSA ;fn cM+h pfØdk ds ?kw.kZu dh dks.kh; pky ω/n gS, rks n dk eku _____ gSA 

 
Ans. [12] 
Sol. cM+h pdrh dh leferrk v{k ds ifjr% fudk; (cM+h pdrh + NksVh pdrh) dk dksf.k; laosx laj{k.k ykxw djus ij: 

 0
2

)2/R(MR'RM'
2

MR 22
=ω+⋅ω⋅+ω  

 tgka ω'  : vko';d dksf.k; pky 

 ⇒ 
8

MR'MR
2
3 2

2 ω−
=ω  

 ⇒ ω' = –
12
ω  

 ⇒ n = 12  
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Q.10 ,d fcUnq L=kksr S, ,dleku :i ls] lHkh fn'kkvksa esa v/kzqfor izdk'k (unpolarized light) mRlftZr djrk gSA nks 

fcUnqvksa A vkSj B ij] izdk'k dh rhozrkvksa ds vuqikr] r = IA/IB  dk eku 2 gSA ;fn B ds Bhd igys nks iksysjkWbMksa dk 

,d lewg] ftuds ikfjr v{kksa ds chp dk dks.k 45° gS] j[kk tkrk gS] rks r dk u;k eku _____ gksxkA 

Ans. [8] 

Sol. I ∝ 2
1
A

  

 tgka A : fcanq L=kksr ls nwjh 

 2
I
I

2
A

2
B

B

A ==⇒
A
A  

 ⇒ AB 2AA =   ...(1) 
 /kzqodksa ds dkj.k Hkh 

 
4
I45cos

2
I'I B2B

B =°=  

 ⇒ IB' = 
4
IB  ....(2) 

 ⇒ vuqikr 4 xquk gks tkrk gS  
 ⇒ rnew = 8  
 
Q.11 ,d /ofu&L=kksr (S) dh vko`fÙk 240 Hz gSA tc izs{kd rFkk /ofu&L=kksr] /kjrh ds lkis{k] ,d gh pky v ls ,d nwljs 

dh vksj xfreku gSa (fp=k dk Case 1 ns[ksa) rks izs{kd /ofu dh vko`fÙk 288 Hz ikrk gSA fdUrq tc /ofu&L=kksr ,oa 
izs{kd] /kjrh ds lkis{k] mlh pky v ls ,d nwljs ls foijhr fn'kk esa xfreku gSa (fp=k dk Case 2 ns[ksa) rks izs{kd /ofu 
dh vko`fÙk n Hz ikrk gSSA n dk eku _____ gksxkA 

   
Ans. [200] 
Sol. fLFkfr 1 ds fy;s: 
 

        
 

 fapp = f ⎟
⎠
⎞

⎜
⎝
⎛

−
+

vc
vc ⇒ 288 = 240 ⎟

⎠
⎞

⎜
⎝
⎛

−
+

vc
vc  ....(i)  

 
 fLFkfr 2 ds fy;s :   
 

             
 

 fapp = f ⎟
⎠
⎞

⎜
⎝
⎛

+
−

vc
vc  

 = 240 ⎟
⎠
⎞

⎜
⎝
⎛

+
−

vc
vc   ...(ii)  

 (i) o (ii) ls  
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 288 × fapp =  240 ⎟
⎠
⎞

⎜
⎝
⎛

−
+

vc
vc  × 240 ⎟

⎠
⎞

⎜
⎝
⎛

+
−

vc
vc  

 288 × fapp = 240 × 240  
 Fapp = 200 Hz  
 
Q.12 ikuh dh nks ,dleku cM+h Vafd;ka] 1 vkSj 2, tks h Å¡pkbZ rd ikuh ls Hkjh gSa] H Å¡pkbZ ds ,d Hkou ds Åij j[kh gSaA 

nksuksa Vafd;ksa ds fdukjs esa] fupys ry ds lehi] NksVh f=T;k dk ,d&,d le:i fNnz gSA Vadh 2 ds fNnz ij mlh ds 

leku vkarfjd f=T;k dh ,d ufydk yxh gS ftldk nwljk fljk /kjrh ij gSA tc Vadh 1 rFkk 2 ds fNnzksa ls ikuh 

cgrk gS rks Vafd;ksa ds [kkyh gksus esa Øe'k% t1 vkSj t2 dk le; yxrk gSA ;fn H = ⎟
⎠
⎞

⎜
⎝
⎛

9
16 h gks rks t1/t2  vuqikr dk eku 

______ gSA  
Ans. [3] 
Sol. lkekU; fLFfr esa 
 

  
 

 
dt
dhAgh2a −=  

 dt = – 
gh2

dh
a
A  

 T = ( )if hh
g2a

A2dt −
−

=∫  

 T = ( )fi hh
g2a

A2
−  

 Vsad 1 ds fy;s: 

 hi = h, hf = 0 ; T1 = ( )h
g2a

A2  

 Vsad 2 ds fy;s : 

 hf = 
9
h25Hhh,

9
h16

i =+=  

 T2 = 
3
1

g2a
hA2

3
4

3
5

g2a
hA2

×=⎟
⎠
⎞

⎜
⎝
⎛ −  

 3
T
T

2

1 =  

 
Q.13 fu;r nzO;eku rFkk L yEckbZ dh ,d iryh ,dleku NM+] ftldk ,d fljk L yEckbZ dh nzO;eku jfgr Mksjh ls ca/kk 

gS] dks ?k"kZ.kghu {kSfrt est ij j[kk x;k gSA bl fudk; dk 'kh"kZ n`'; fp=k esa fn[kk;k x;k gSA Mksjh dk nwljk fljk 
,d fcUnq O ij /kqjhxzLr gSA ;fn NM+ ds e/;fcUnq x = L/n nwjh ij (fp=k esa nf'kZr) ,d {kSfrt vkosx P yxk;k tkrk 
gS rks NM+ ,oa Mksjh lajs[k.k esa jgrs gq, ,dlkFk fcUnq O ds ifjr% ifjØe.k djrs gSA bl n'kk esa]  n dj eku _____ 
gksxk 
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Ans. [18] 
Sol.  

  

 dsanz (O) ds ifjr NM+ dk tM+Ro vk?kw.kZ = 
22

2
LLm

12
mL

⎟
⎠
⎞

⎜
⎝
⎛ ++  

 
3

mL7I
2

0 =  

 D;ksafd NM+ ‘O’ ds ifjr% 'kq) ?kw.kZu esa gS 

 blfy, dksf.k; vkosx = P ⎟
⎠
⎞

⎜
⎝
⎛ +

2
L3x  = 00I ω  

 rFkk js[kh; vkosx = mVc 

 tgka  Vc = 02
L3

ω  

 m 0
2

0 mL
3
7

2
L3x

2
L3

ω⋅=⎟
⎠
⎞

⎜
⎝
⎛ +⎟

⎠
⎞

⎜
⎝
⎛ ω  

 x  + L
9

14
2
L3

=  

 x = 
18
L  
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SECTION – 4 [Maximum Mark : 12] 

•    This section contains FOUR (04) Matching List Sets.        
•    Each set has ONE Multiple Choice Question. 
•   Each set has TWO lists: List-I and List-II.  
•   List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5). 
•   FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of 

these four options satisfies the condition asked in the Multiple Choice Question. 
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +3 ONLY if the option corresponding to the correct combination is chosen; 
 Zero Marks  : 0 If none of the options is chosen (i.e. the question is unanswered); 
 Negative Marks : –1 In all other cases. 
 

Q.14 ,dijek.kqd vkn'kZ xSl dk ,d eksy] fp=k esa n'kkZ;s nkc&rkieku vkjs[k (P-T diagram) ds vuqlkj pØh; izØe  
J→ K→ L→ M→ J, djrk gSA 

 
 

 uhps fn, x, List-I dh izR;sd izfof"V dk List-II dh mfpr izfof"V ls esy dj lgh fodYi pqusaA 
 [R xSl fu;rkad gSA] 
 

 List-I  List-II 

(P) iw.kZ pØh; izØe esa fd;k x;k dk;Z (1) RT0 – 4RT0 An 2 

(Q) JK izØe ds nkSjku xSl dh vkarfjd ÅtkZ esa ifjorZu (2) 0 
(R) KL izØe ds nkSjku xSl dks nh x;h Å"ek (3) 3RT0 

(S) MJ izØe ds nkSjku xSl dh vkarfjd ÅtkZ esa ifjorZu (4) –2RT0 An 2 

  (5) –3RT0 An 2 
 

 (A) P → 1; Q → 3; R →5; S → 4  (B) P → 4; Q → 3; R → 5; S → 2 
  (C) P → 4; Q → 1; R → 2; S → 2 (D) P → 2; Q → 5; R → 3; S → 4 
Ans. [B] 
Sol. M → J  ls , lerkih;  
 W = nRT ln2 
 = RT0 ln2 
 ΔU = 0  
  J → K ls , lenkch;  
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 W = nR(3T0 – T0) 
 W = 2RT0  
 Δ U = nCvΔT  

 = 00 RT3T2
2
R3

=×  

  K → L ls, lerkih;  
 W = – nR(3T0) ln2  
 W = – 3RT0 ln2  
 ΔU = 0 
 Q = – 3RT0 ln2 
 L → M ls, lenkch;  
 W = nR(T0 – 3T0)  
 W = –2RT0 
 ΔU = nCvΔT 

 = n × ×
2
R3 (–2T0) = – 3RT0  

 P ds fy;s :– 
 Wnet = RT0 ln2 + 2RT0 – 3RT0ln2 –2RT0 
 = – 2RT0 ln2 
 P → 4  
  Q → 3 ds fy;s 
 R → 5 ds fy;s 
 S → 2 ds fy;s 
 
Q.15 pkj ,dleku Hkqtk a okyh oxkZdkj] iryh /kkrq dh 'khVsa (sheets) S1, S2, S3 ,oa S4 ,d nwljs ds lekukUrj cjkcj 

nwjh d (<< a) ij fp=kkuqlkj j[kh gSaA fn;k gS fd C0 = ε0a2/d, tgk¡ ε0 eqDr vkdk'k dh fo|qr'khyrk gSA   

 
 

 uhps fn, x, List-I dh izR;sd izfof"V dk List-II dh mfpr izfof"V ls esy dj lgh fodYi pqusaA  
 

 List-I  List-II 
(P) S2 ,oa S3 dks fo;ksftr j[kus ij S1 ,oa S4 ds chp dh /kkfjrk dk eku gS  (1) 3C0 
(Q) S2 ,oa S3, ls y?kqifFkr djus ij S1 ,oa S4, ds chp dh /kkfjrk dk eku gS  (2)  C0/2 
(R) S2 dks S4, ls y?kqifFkr djus ij S1 ,oa S3 ds chp dh /kkfjrk dk eku gS  (3)  C0/3 
(S) S3 dks S1, ls ,oa S2 dks S4 y?kqifFkr djus ij] S1 ,oa S2 ds chp dh /kkfjrk dk eku gS  (4) 2C0/3 
  (5)  2C0 

 

 (A) P → 3; Q → 2; R → 4; S → 5 (B) P → 2; Q → 3; R → 2; S → 1 
  (C) P → 3; Q → 2; R → 4; S → 1 (D) P → 3; Q → 2; R → 2; S → 5 
Ans. [C] 
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Sol. P ds fy;s 

  
 lHkh Js.khØe esa gS 

 
3

CC 0
eq =  

 P → (3) 

 Q ds fy;s 

  

 
2

CC 0
eq =  

 Q → (2)  

 R ds fy;s 

 

 
 

3
C2Ceq =  

 R → (4)  

 S ds fy;s 

  
 ⇒ Cep = 3C0  

 S → (1) 
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Q.16 izdk'k dh ,d fdj.k n viorZukad okys ,d xksys dh lrg ij vkiru dks.k θ0 ij vkifrr gksrh gSA ;g fdj.k 

vkaf'kd :i ls xksys esa viorZu dks.k φ0 ls viofrZr gksdj vkaf'kd :i ls xksys dh fiNyh lrg ls ijkofrZr gksrh gSA 

;g ijkofrZr fdj.k blds i'pkr~ vkaf'kd viorZu ds ckn xksys ls ckgj fudy tkrh gSZA bl fudyh gqbZ fdj.k dk 

vkifrr fdj.k ds lkis{k iw.kZ fopyu dks.k α gSA uhps fn, x, List-I dh izR;sd izfof"V dk List-II dh mfpr izfof"V 

ls esy dj lgh fodYi pqusaA  

 List-I  List-II 

(P) ;fn n = 2 ,oa α = 180°, rks θ0 ds lHkh laHko eku gksxsa  (1) 30° vkSj 0° 

(Q) ;fn n = 3  ,oa α = 180°, rks θ0 ds lHkh laHko eku gksxsa (2) 60° vkSj 0° 

(R) ;fn n  = 3  ,oa α = 180°, rks φ0 ds lHkh laHko eku gksxsa (3) 45° vkSj 0° 

(S) ;fn n = 2 ,oa θ0 = 45°, rks α ds lHkh laHko eku gksxsa  (4) 150°  

  (5) 0° 
 

 (A) P → 5; Q → 2; R → 1; S → 4 (B) P → 5; Q → 1; R → 2; S → 4  

  (C) P → 3; Q → 2; R → 1; S → 4 (D) P → 3; Q → 1; R → 2; S → 5 

Ans. [A] 

Sol.  

  

 α = (θ0 – φ0) + (π –2φ0) + (θ0 – φ0) 

 α = π + 2θ0 – 4φ0  ....(i)  

 sinθ0 = n sinφ0  .....(ii) 

 For (P) 

 n = 2, α = 180 

 ;fn α = π, 2θ0 –4φ0 = 0 

 θ0 = 2φ0 

 sinθ0 = 2sin ⎟
⎠
⎞

⎜
⎝
⎛ θ

2
0  

 P → (5)  



 CAREER POINT  
 

Kota H.O. : Career Point Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 080-47250011                    www.careerpoint.ac.in 15 

Paper-1  

 Q ds fy;s, n = 3 , α = 180 

 θ0 = 2φ0 
 Q → (2) 

 sinθ0 = ⎟
⎠
⎞

⎜
⎝
⎛ θ

2
sin3 0   

 θ0 = 60, 0°  
 
Q.17 fp=k esa fn[kk, x, ifjiFk esa ,d izsjd L, ,d la/kkfj=k C0 ,oa ,d izfrjks/k R0 ,d vkn'kZ cSVjh ds lkFk tqM+s gSaA 

ifjiFk esa nks dqaft;k¡ K1 ,oa K2 Hkh yxh gSaA izkjEHk esa ifjiFk esa nksuksa dqaft;k¡ [kqyh voLFkk esa gS ,oa la/kkfj=k 

vukosf'kr gSA fdlh {k.k] dqath K1 dks can fd;k tkrk gS vkSj mlds rqjar ckn R0 esa /kkjk I1 ekih tkrh gS ftldk] 

cgqr nsj ckn] LFkk;h voLFkk esa eku I2 gks tkrk gSA rRi'pkr~ dqath K2 dks can djrs gS ,oa mlh le; dqath K1 dks 

[kksyus ij C0 dh oksYVrk] vk;ke V0 ,oa dks.kh; vko`fÙk ω0 ls] nksyu djrh gSA 

 
 uhps fn, x, List-I dh izR;sd izfof"V dk List-II dh mfpr izfof"V ls esy dj lgh fodYi pqusaA 
 

 List-I  List-II 
(P) I1 dk eku ,sfEi;j esa gSA  (1) 0 

(Q) I2 dk eku ,sfEi;j esa gSSA (2) 2 

(R) ω0 dk eku kilo-radians/s esa gSA  (3) 4 

(S) V0  dk eku oksYV esa gSA  (4) 20 
  (5) 200 

 

 (A) P → 1; Q → 3; R → 2; S → 5 (B) P → 1; Q → 2; R → 3; S → 5  
  (C) P → 1; Q → 3; R → 2; S → 4 (D) P → 2; Q → 5; R → 3; S → 4 
Ans. [A] 
Sol. K1 dks can djus ds i'pkr 

  
 i1 = 0,   P → (1)  
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  yEcs le; i'pkr   

 

 

20 V  

 i2 = 
5
20  = 4A,  Q → (3)  

 K1 dks [kksyus o K2 dks can djus ds i'pkr  

  

 ω =
LC
1  

 = 
63 10101025

1
−− ×××

 

 ω = 2000 rad/s 
 ω = 2 krad/s 
 R → (2) 
 i0 = 4 

 Q0 =  mC2
102
4i

3
0 =

×
=

ω
 

 ∴ V0 = 200
10
102

C
Q 3

0 =
×

=  

 S → (5) 
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JEE Advanced Exam 2024 
(Paper & Solution) 

     

PAPER-1 
 

CHEMISTRY 
SECTION – 1 (Maximum Marks: 12)   

 

•   This section contains FOUR (04) questions.        
•   Each question has four options (A), (B), (C) and (D). Only one of these four option is the correct answer.  
•   For each question, choose the option corresponding to the correct answer.           
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +3 If ONLY the correct option is chosen;  
 Zero Marks  :   0 If none of the option is chosen (i.e. the question is unanswered); 
 Negative Marks : –1 In all other cases. 
 
Q.1 300 K rki ij ,d can ik=k esa 10 g vkn'kZ xSl X Hkjh gS] ftldk nkc 2 atm gSA tc leku rki ij blesa 80 g ,d 

nwljh vkn'kZ xSl Y feykbZ tkrh gS] rks nkc 6 atm gks tkrk gSA 300 K rki ij X rFkk Y ds oxZ ek/; ewy osxksa dk 
vuqikr gSA 

 (A) 3:22  (B) 22 : 1 (C) 1 : 2 (D) 2 : 1   
Ans. [D] 
Sol. fn;k gS, 
 WX = 10 g 
 PX = 2 atm 
 WY = 80 g 
 PY = Ptotal – PX 
 ⇒ 6 – 2 = 4 atm 

 As Vrms = 
M
RT3 , 

X

Y

Yrms

Xrms

M
M

)V(
)V(

=  

 As we know, 
 PV = nRT 
 vk;ru vkSj rki leku jgrk gS 

 PXV = 
X

X

M
W RT 

 PYV = 
Y

Y

M
W RT 

 MX ∝ 
X

X

P
W  

 MY ∝ 
Y

Y

P
W  

 
X

X

Y

Y

Yrms

Xrms

W
P.

P
W

)V(
)V(

= = 
10
2

4
80

× = 4 = 
1
2  = 2 : 1 
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Q.2 dejs ds rkieku ij] LoLFkku ij fufeZr ukbVªl vEy (nitrous acid, HNO2) foy;u dk vlkuqikru ls cuus okys 
Lih'kht gS  

 (A) H3O+, NO3
– rFkk NO  (B) H3O+, NO3

– rFkk NO2 
 (C) H3O+, NO– rFkk NO2  (D) H3O+, NO3

– rFkk N2O   
Ans. [A] 
Sol. 3HNO2  HNO3 + 2NO + H2O 
       +3                     +5           + 1 
 H3O+, NO3

– vkSj NO 
 
Q.3 ,LikVsZe (Aspartame) ,d d`f=ke e/kqjd gSA ;g ,d MkbZisIVkbM ,LikfVZy Qsfuy,sykfuu esfFky ,LVj gSA ,LikVsZe 

dh ljapuk gS 

 

 

Ph 

OH 

O 

H2N 

Phenylalanine 

HO

OH

O

H2N

Aspartic acid

O
Qsfuy,sykfuu (phenylalanine) vkSj ,likfVZd vEy (aspartic acid) 
dh ljapuk,a uhps nh xbZ gSA 

 

 (A) 

 HO O 

H2N

O Ph 

OMe

O 

N 
H 

  (B) 

 

H
N

HO

O

H2N

O

OMe

O

Ph

 

 (C) 

 
H 
N 

Ph 

O 

H2N OMe 

O 

OH 

O

  (D) 

 

H
N

MeO

O

H2N

O

H

O

Ph

   

Ans. [B] 
Sol. ,LikVsZe 

 H 
N 

HO 

O 

H2N

O 

OMe 

O 

Ph 

  

 
Q.4 uhps fn, x, fodYiksa esa ls ml fodYi dk p;u djsa ftles Set-I dk izR;sd ladqy T;kferh; leko;ork n'kkZrk gS 

rFkk Set-II ds ladqy ,d nqljs ds vk;uu leko;oh gSA [en = H2NCH2CH2NH2] 
 (A)  Set-I: [Ni(CO)4] rFkk [PdCl2(PPh3)2]  
  Set-II: [Co(NH3)5Cl] SO4 rFkk [Co(NH3)5(SO4)]Cl 
 (B)  Set-I: [Co(en) (NH3)2Cl2] rFkk [PdCl2(PPh3)2]  
  Set-II: [Co(NH3)6][Cr(CN)6] rFkk [Cr(NH3)6][Co(CN)6] 
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 (C)  Set-I: [Co(NH3)3(NO2)3] rFkk [Co(en)2Cl2]  
  Set-II: [Co(NH3)5Cl]SO4 rFkk [Co(NH3)5(SO4)]Cl 
 (D)  Set-I: [Cr(NH3)5Cl] Cl2 rFkk [Co(en) (NH3)2C12]  
  Set-II: [Cr(H2O)6]Cl3 rFkk [Cr(H2O)5Cl]Cl2·H2O   
Ans. [C] 

Sol. Set-I: 

 

  

 
 Set-II:  [Co(NH3)5Cl]SO4 vkSj [Co(NH3)5SO4]Cl vk;uu leko;oh gS  
 

SECTION – 2 [Maximum Mark : 12] 
•   This section contains THREE (03) questions        
•   Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) is 

(are) correct answer(s).          
•   For each question, choose the option(s) corresponding to (all) the correct answer(s).         
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +4 ONLY If (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. 
 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 unanswered; 
 Negative Marks : –2 In all other cases. 
• For example, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers, 

then 
 choosing ONLY (A), (B) and (D) will get +4 marks;  
 choosing ONLY (A) and (B) will get +2 marks; 
 choosing ONLY (A) and (D) will get +2marks; 
 choosing ONLY (B) and (D) will get +2 marks; 
 choosing ONLY (A) will get +1 mark; 
 choosing ONLY (B) will get +1 mark; 
 choosing ONLY (D) will get +1 mark; 
 choosing no option(s) (i.e. the question is unanswered) will get 0 marks and 
 choosing any other option(s) will get −2 marks. 
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Q.5 ijek.kq esa mifLFkr bysDVªkWUl ds fy,] fuEufyf[kr esa ls lgh dFku gS (gSa) 
 (A) vfuf'prrk dk fl+++)kUr (Uncertainty principle) bysDVªkWUl ds fuf'pr ekxZ ds vfLrRo dk [kaMu djrk gSA 
 (B) ijek.kq ds 2s d{kd esa fLFkr bysDVªkWu dh ÅtkZ] ukfHkd ls vuar nwjh ij fLFkr bysDVªkWu dh ÅtkZ ls de gksrh 

gSA 
 (C) cksj ekWMy ds vuqlkj] bysDVªku dh ÅtkZ dk lcls vf/kd _.kkRed eku n = 1 ds fy, gksrk gS vkSj ;g d{kk 

lcls vf/kd LFkk;h gksrh gSA 
 (D) cksj ekWMy ds vuqlkj] bysDVªkWUl ds osx dk ifjek.k n ds c<+us ds lkFk c<+rk gSA  
Ans. [A, B, C] 
Sol. (A) vfuf'prk dk fl)kar bysDVªkWu vkSj vU; leku d.kksa ds fuf'pr ekxZ ;k iz{ksi oØ ds vfLrRo dk [kaMu djrk gS  
  blfy,, fodYi (A) lgh gS 
 (B)  dks'k vkSj d{kd ukfHkd ds fudV esa de ÅtkZ gksrh gS nwj dh rqyuk esa 
  blfy,, fodYi (B) lgh gS 

 (C) E = –13.6 2

2

n
Z eV/ atom 

  blfy,, n = 1 lokZf/kd _.kkRed ÅtkZ gksrh gS 
  blfy,, fodYi (C) lgh gS 

 (D) V = V0 × 
n
Z  

  tc n c<+rk gSA osx ?kVrk gS 
  blfy,, fodYi (D) xyr gS 
 
Q.6 vkblks&izksfiycsathu (iso-propylbenzene) dh O2 ls vfHkfØ;k gksus ds i'pkr H3O+ ls foospu djus ls fQukWy vkSj 

,d lg&mRikn P curk gS] P dh vfHkfØ;k Cl2 ds 3 rqY;kad ds lkFk gksus ij ;kSfxd Q curk gSA Q dk Ca(OH)2 ls 
foospu djus ij ;kSfxd R vkSj ,d dSfY'k;e yo.k S curs gSA 

 P, Q, R rFkk S ds laca/k esa lgh dFku gS(gSa) 

 (A) KOH dh mifLFkfr esa P vkSj R dh vfHkfØ;k gksus ds i'pkr vEyhdj.k djus ij 
 HO CCl3

H3C CH3

 feyrk gS 

 (B) izdk'k dh mifLFkfr esa R dh O2 ls vfHkfØ;k djus ij QkLthu (phosgene) xSl mRiUu gksrh gSaA 
 (C)  Q tyh; NaOH ls vfHkfØ;k djds Cl3CCH2OH rFkk Cl3CCOONa cukrk gSA 
 (D)  S dks xeZ djus ij P feyrk gSA   
Ans. [A, B, D] 
Sol.  
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 (A)  

 (B)  

 (C)  

 (D)  
 
Q.7 fn, x, fodYiksa esa ls dkSu ls fodYi (fodYiksa) esa de ls de rhu v.kq v"Vd fu;e (Octet Rule) dk ikyu djrs gS  
 (A) CO2, C2H4, NO rFkk HCl (B) NO2, O3, HCl rFkk H2SO4 
 (C) BCl3, NO, NO2 rFkk H2SO4 (D) CO2, BCl3, O3 rFkk C2H4   
Ans. [A, D] 
Sol. (A) CO2, C2H4 vkSj HCl v"Vd fu;e dk ikyu djrh gS 
 (B) O3 vkSj HCl v"Vd fu;e dk ikyu djrh gS 
 (C) buesa ls dksbZ Hkh ugha v"Vd fu;e dk ikyu djrh gSA 
 (D) CO2, O3 vkSj C2H4 v"Vd fu;e dk ikyu djrh gS 
 lgh mÙkj (A) vkSj (D) gS 
 

SECTION – 3 [Maximum Mark : 24] 
•    This section contains SIX (06) questions.        
•    The answer to each question is a NON-NEGATIVE INTEGER. 
•    For each question, enter the correct integer corresponding to the answer using the mouse and the onscreen virtual 

numeric keypad in the place designated to enter the answer.  
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +4 If ONLY the correct integer is entered; 
 Negative Marks : 0 In all other cases. 
 
Q.8 fuEufyf[kr vk;ru&rki (V–T) ds vkjs[k ij fopkj djsa] tks fd ,d vkn'kZ ,dijek.kqd xSl ds 5 eksyksa ds izlkj dks 

n'kkZrk gSA 

 

 

20 
 
 
10 

Y                     Z

335                  415 

X 

T(K) → 

V
(L

) →

 
 flQZ P-V dk;Z dks 'kkfey djus ij fopkj djrs gq, X → Y → Z ds vuqØe esa voLFkk ds :ikarj.k esa ,UFkSYih 

(Joule esa) Eks dqy ifjorZu ___________ gSA 
 [fn, x;s vkadM+ks dk mi;ksx djsa% fn, x, rkieku ijkl ds fy, eksyj Å"ek/kkfjrk] CV, m = 12 J K−1 mol−1 gS rFkk 

xSl fu;rkad, R = 8.3 J K−1 mol−1]   
Ans. [8120] 
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Sol. X → Y vkn'kZ xSl dk lerkih; izØe 

 ΔH = 0 
 Y → Z levk;ruh izØe 

 ∴ w = 0 
 ΔU  = nCV,m (T2 – T1) 
  = 5 × 12 (415 – 335) 
  = 4800 J 
 ΔH  = ΔU + Δ(PV) 
  = ΔU + nRΔT 
  = 4800 + 5 × 8.3 × (415 – 335) 
  = 8120 J 
 
Q.9 fuEufyf[kr vfHkfØ;k ij  fopkj djsa]  

 2H2(g) + 2NO(g) → N2(g) + 2H2O(g) 
 tks fd uhps nh x;h fØ;kfof/k dk vuqlj.k djrh gSA 

 2NO(g) 
 k1 

k–1  
N2O2(g)   (rhoz lkE;koLFkk) 

 N2O2(g) + H2(g) 
 k2 

 N2O(g) + H2O(g)  (ean vfHkfØ;k) 

 N2O(g) + H2(g) 
 k3 

 N2(g) + H2O(g)  (rhoz vfHkfØ;k) 

 vfHkfØ;k dh dksfV ______ gSA   

Ans. [3] 
Sol. vfHkfØ;k dh nj (ean vfHkfØ;k ds vuqlkj) 

 ⇒ r = k2 [N2O2] [H2]   ...(1) 
 vc [N2O2] ds fy;s e/;orhZ 

 
2
22

1

1

]NO[
]ON[

k
k

=
−

 

 ⇒ [N2O2] = 
1

1

k
k

−
[NO]2  ...(2) 

 lehdj.k (1) o (2) ls 

 r = 
1

12

k
kk
−

[NO]2 [H2] 

 iw.kZ vfHkfØ;k dh dksVh = 2 + 1 = 3  

 
Q.10 lkUnz NaOH dh mifLFkfr esa xeZ djrs gq,] ,flVSfYMgkbM dh QkWesZfYMgkbM dh vf/kd ek=kk ds lkFk iw.kZ vfHkfØ;k 

gksus ij P vkSj Q curs gSA P VkWysu ijh{k.k ugha nsrk gS] tcfd Q vEyhdj.k djus ij VkWysu ijh{k.k nsrk gSA mRizsjd 

ek=kk esa p-VkWyqbZulYQksfud vEy (PTSA) dh mifLFkfr esa] lkbDyksgsDlsuksu dh vf/kd ek=kk ls P dk foospu djus ij 

mRikn R curk gSA 

 R esa dqy esfFkyhu lewgksa (Methylene groups, –CH2–) vkSj vkWDlhtu ijek.kqvksa dh la[;k dk ;ksx ______gSA  
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Ans. [18] 
Sol.  

  

  
 R esa CH2 oxZ dh la[;k = 14 
 O-ijek.kq dh la[;k = 4 
 vko';d mÙkj = 14 + 4 = 18 
 
Q.11 V(CO)6, Cr(CO)5, Cu(CO)3, Mn(CO)5, Fe(CO)5, [Co(CO)3]3−, [Cr(CO)4]4−, rFkk Ir(CO)3, esa Ni(CO)4 ds 

lebysDVªkWfud Lih'kht dh dqy la[;k  _________ gSA 
 [fn;k gS] ijek.kq Øekad: V = 23, Cr = 24, Mn = 25, Fe = 26, Co = 27, Ni = 28, Cu = 29, Ir = 77]   
Ans. [1] 
Sol. Ni(CO)4 esa bysDVªkWu dh dqy la[;k = 84 
 Lih'kht  dqy bysDVªkWu 
 V(CO)6  –  107 
 Cr(CO)5  –  94 
 Cu(CO)3  –  71 
 Mn(CO)5  –  95 
 Fe(CO)5  –  96 
 [Co(CO)3]3–  –  72 
 [Cr(CO)4]4–  –  84 
 Ir(CO)3  –  119 
 
Q.12 fuEufyf[kr vfHkfØ;k vuqØe ls eq[; mRikn P curk gSA 

 
P

(i) Hg2+, H3O+

(ii) Zn-Hg/HCl
(iii) H3O+, Δ 

CO2Et ( ) 
H 

15  
 ,d vEy mRizsjd dh mifLFkfr esa] fXyljkWy ;kSfxd P dh vf/kd ek=kk ls iw.kZ vfHkfØ;k djds Q curk gSA NaOH dh 

vf/kd ek=kk ls Q dh vfHkfØ;k gksus ds i'pkr~ CaCl2 ls foospu djus ij ek=kkRedr% Ca-lkcqu R curk gSA 
 Q ds ,d eksy ls vfHkfØ;k 'kw: djus ij, fufeZr R dh ek=kk xzke esa ______ gSA 
 [fn;k gS] ijek.kq Hkkj: H = 1, C = 12, N = 14, O = 16, Na = 23, Cl = 35, Ca = 40]   
Ans. [909] 
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Sol.  

   
 Q dk 1 eksy R dk 1.5 eksy nsxk  
 blfy,, fufeZr R dk Hkkj  = 606 g × 1.5 
                         = 909 g 
 
Q.13 fuEufyf[kr ladqyksa (complexes) essa izfrpqEcdh; Lih'kht dh dqy la[;k __________ gSA 

 [Mn(NH3)6]3+, [MnCl6]3−, [FeF6]3−, [CoF6]3−, [Fe(NH3)6]3+, rFkk [Co(en)3]3+ 

 [fn;k gS] ijek.kq Øekad : Mn = 25, Fe = 26, Co = 27; en = H2NCH2CH2NH2]   

Ans. [1] 

Sol. [Mn(NH3)6]3+  :  vuqpqEcdh; 

 [MnCl6]3–  :  vuqpqEcdh; 

 [FeF6]3–  :  vuqpqEcdh; 

 [CoF6]3–  :  vuqpqEcdh; 

 [Fe(NH3)6]3+  :  vuqpqEcdh; 

 [Co(en)3]3+  :  izfrpqEcdh; 

 dsoy ladqy 1 izfrpqEcdh; 

 

 

 



 CAREER POINT  
 

Kota H.O. : Career Point Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0744-47250011                              www.careerpoint.ac.in                         9 

Paper-1  

SECTION 4 (Maximum Marks: 12) 

•  This section contains FOUR (04) Matching List Sets. 

•  Each set has ONE Multiple Choice Question. 

•  Each set has TWO lists: List-I and List-II. 

•  List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5). 

•  FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of 

 these four options satisfies the condition asked in the Multiple Choice Question. 

•  Answer to each question will be evaluated according to the following marking scheme: 

 Full Marks  :  +3 ONLY if the option corresponding to the correct combination is chosen; 

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

 Negative Marks  :  –1 In all other cases. 

Q.14 pkydrk ewyd vuqekiu esa vf/kd lkanzrk ds vuqekid dh de ek=kk dks de lkanzrk ds vuqekI; dh vf/kd ek=kk esa 

in'k% feykrs gSa] rFkk izR;sd in esa vuqekI; dks feykus ij pkydrk dks ekirs gSaA 

 fofHkUu vk;uksa dh tyh; foy;u esa lhekar vk;fud pkydrk (Λ0, limiting ionic conductivity) dk eku mS m2 

mol−1 ek=kd esa uhps fn;k x;k gSA 
  

Ions Ag+ K+ Na+ H+ NO3
− Cl− SO4

2− OH− CH3COO− 
Λ0 6.2 7.4 5.0 35.0 7.2 7.6 16.0 19.9 4.1 

 

 lwph-I esa fn, x, vuqekI;ksa rFkk vuqekidksa ds fofHkUu la;ksxks ds fy, lwph-II "pkydrk"(Conductance) rFkk 

"vuqekid dk vk;ru"(Volume of titrant) ds e/; vkjs[k fn, x, gSA 

 lwph-I esa nh x;h izR;sd izfof"V dk lwph-II esa nh x;h mi;qDr izfof"V ds lkFk esy djsa rFkk lgh fodYi dk p;u 

djsaA 
  

lwph-I lwph-II 

(P) vuqekI;: KCl  

 vuqekid: AgNO3 

(1)  

C
on

du
ct

an
ce

 →

Volume of titrant →

 

(Q) vuqekI;: AgNO3 

  vuqekid: KCl 
(2)  

C
on

du
ct

an
ce

 →

Volume of titrant →
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(R)  vuqekI;: NaOH 
  vuqekid: HCl 

(3)  

C
on

du
ct

an
ce

 →

Volume of titrant →

 

(S) vuqekI;: NaOH 
  vuqekid: CH3COOH 

(4)  

C
on

du
ct

an
ce

 →

Volume of titrant →

 

 (5)  

C
on

du
ct

an
ce

 →

Volume of titrant →

 

 

 (A) P-4, Q-3, R-2, S-5  (B) P-2, Q-4, R-3, S-1  (C) P-3, Q-4, R-2, S-5  (D) P-4, Q-3, R-2, S-1 
Ans. [C] 
Sol. (P)  KCl + AgNO3 ⎯→ AgCl↓ + KNO3 
  −

3NO }kjk  Cl– dks izfrLFkkfir djrk gS  
  Pkydrk igys ?kVrh gS rqaY;kdh fcUnq ds ckn ;g c<rh gS 
  P ⎯→ 3 
 (Q)  AgNO3 + KCl ⎯→ AgCl + KNO3 
  K+ }kjk Ag+ dks izfrLFkkfir djrk gS 
  pkydrk igys /khjs&/khjs c<+rh gSA vkSj ckn esa rhozrk ls c<+rh gS 
 (R)  NaOH + HCl ⎯→ NaCl + H2O 
  Cl– }kjk OH– dks izfrLFkkfir djrk gS  
 (S)  NaOH + CH3COOH ⎯→ CH3CCONa + H2O OH–  CH3COO– ds }kjk OH– dks izfrLFkkiu ls pkydrk 

igys ?kVrh gSA mlds ckn cQj cuus ds dkj.k yxHkx fLFkj gks tkrh gS. 

 
Q.15 VSEPR ekWMy ds vuqlkj] lwph-I esa fn, x, ftuku ds ;kSfxdksa dk lwph-II esa nh x;h T;kferh;ksa vkSj xenon ij 

bysDVªkWu ;qXeks dh la[;k ds lkFk esy djsa rFkk lgh fodYi dk p;u djsaA  
  

lwph-I lwph-II 
(P) XeF2  (1)  f=kdks.kh; f}fijkfeMh vkSj nks bysDVªku ;qXe 
(Q) XeF4  (2)  prq"Qydh; vkSj ,d bysDVªkWu ;qXe 
(R) XeO3 (3) v"VQydh; vkSj nks bysDVªkWu ;qXe 
(S) XeO3F2  (4)  f=kdks.kh; f}fijkfeMh vkSj fcuk bysDVªkWu ;qXe 
 (5) f=kdks.kh; f}fijkfeMh vkSj rhu bysDVªkWu ;qXe 

 

 (A) P-5, Q-2, R-3, S-1   (B) P-5, Q-3, R-2, S-4  
 (C) P-4, Q-3, R-2, S-1   (D) P-4, Q-2, R-5, S-3   
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Ans. [B] 
Sol.  

lwph -I lwph -II 

XeF2 : 

 
ladj.k– sp3d 

T;kferh: f=kdks.kh; f}fijkfeMh vkSj rhu bysDVªkWu ;qXe  

XeF4 : 

 
ladj.k – sp3d2 

T;kferh: v"VQydh; vkSj nks bysDVªkWu ;qXe 

XeO3 : 

 
ladj.k – sp3 

T;kferh: prq"Qydh; vkSj ,d bysDVªkWu ;qXe 

XeO3F2 :  

 
ladj.k – sp3d 

T;kferh: f=kdks.kh; f}fijkfeMh vkSj fcuk bysDVªkWu ;qXe  

 lgh feyku : P→5, Q→3, R→2, S→4 
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Q.16 lwph-I esa fofHkUu vfHkfØ;kvksa ds vuqØe fn, x, gS vkSj lwph-II esa laHkkfor mRikn fn, x, gSA lwph-I esa nh x;h 

izR;sd izfof"V dk lwph-II esa nh x;h mi;qDr izfof"V ds lkFk esy djsa rFkk lgh fodYi dk p;u djsaA 
  

lwph -I lwph -II 

(P) 

 (i) O3, Zn
(ii) aq. NaOH, Δ 
(iii) ethylene glycol, PTSA 
 

(iv) (a) BH3, (b) H2O2, NaOH
(v) H3O+ 
(vi) NaBH4 

 (1) 

 CH3
HO

OH

   

(Q) 

 (i) O3, Zn 
(ii) aq. NaOH, Δ 
 

(iii) ethylene glycol, PTSA 
(iv) (a) BH3, (b) H2O2, NaOH
(v) H3O+ 
(vi) NaBH4 

CH3

 (2) CH3

HO

OH

   

(R) 

 

(i) ethylene glycol, PTSA 
 

(ii) (a) Hg(OAc), H2O, NaBH4
(iii) H3O+ 
(iv) NaBH4 

CH3 

O 

 (3) 
OH

OH
   

(S) 

 

(i) ethylene glycol, PTSA 
 

(ii) (a) BH3, (b) H2O2, NaOH
(iii) H3O+ 
(iv) NaBH4 

CH3 

O 

  (4) 

 
CH3

HO

OH
   

 

(5) 

CH3

OH

OH
 

 

 (A) P-3, Q-5, R-4, S-1   (B) P-3, Q-2, R-4, S-1  
 (C) P-3, Q-5, R-1, S-4   (D) P-5, Q-2, R-4, S-1 
Ans. [A] 
Sol.  
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Q.17 lwph-I esa fofHkUu vfHkfØ;kvksa ds vuqØe vkSj lwph-II esa fofHkUu fQuksfyd ;kSfxd fn, x, gSaA lwph-I eas nh x;h 
izR;sd izfof"V dk lwph-II esa nh x;h mi;qDr izfof"V ds lkFk esy djsa rFkk lgh fodYi dk p;u djsaA 

  

lwph-I lwph-II 

(P) 

 

(i) molten NaOH, H3O+ 
 

(ii) Conc. HNO3 

SO3H 

 (1) 

OH

NO2O2N
   

(Q) 

(i) Conc. HNO3/Conc. H2SO4
(ii) Sn / HCl 
(iii) NaNO2/HCl, 0-5°C 
 

(iv) H2O 
(v) Conc. HNO3/Conc. H2SO4

NO2 

 (2) 

OH
NO2

NO2

   

(R) 

(i) Conc. H2SO4 
(ii) Conc. HNO3 
 

(iii) H3O+, Δ 

OH 

OH 
 (3) 

OH
NO2

NO2

O2N
   

(S) 

(i) (a) KMnO4/KOH, Δ; (b) H3O+

(ii) Conc. HNO3/Conc. H2SO4 
(iii) (a) SOCl2, (b) NH3 
 

(iv) Br2, NaOH 
(v) NaNO2/ HCl, 0-5°C 
(vi) H2O 

Me 

  (4) 

OH
NO2

OH
   

 

(5) 

OH
NO2

OH
NO2

O2N
 

 (A) P-2, Q-3, R-4, S-5  (B) P-2, Q-3, R-5, S-1  (C) P-3, Q-5, R-4, S-1  (D) P-3, Q-2, R-5, S-4   
Ans. [C] 

Sol. (P)  

 (Q)  
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 (R)  

 (S)     
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JEE Advanced Exam 2024 
(Paper & Solution) 

     

PAPER-1 
 

MATHEMATICS 
SECTION – 1 [Maximum Mark : 12] 

 

• This section contains FOUR (04) questions. 
• Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options is the correct answer. 
• For each question, choose the option corresponding to the correct answer. 
• Answer to each question will be evaluated according to the following marking scheme: 
 Full Marks : +3 If ONLY the correct option is chosen; 
 Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered); 
 Negative Marks : −1 In all other cases.  
 

Q.1  ekuk fd f(x), varjky  (0, ∞) esa lkarR; :i ls vodyuh; ,d bl izdkj dk Qyu gS fd f(1) = 2, rFkk izR;sd x > 0 

ds fy, gS 99

1010

xt xt
)t(fx)x(ftlim

−
−

→
 = 1 gSA rc lHkh x > 0, ds fy,] f(x) cjkcj gS - 

         (A)  10x
11
9

x11
31

−  (B) 10x
11
13

x11
9

+  (C) 10x
11
31

x11
9

+
−   (D) 10x

11
9

x11
13

+     

Ans. (B) 

Sol.  
xt
itlim

→ 99

1010

xt
)t(fx)x(ft

−
−  = 1 

  
xt
itlim

→ 8

109

t9
x)t('f)x(ft10 −  = 1 

  ⇒ 10x9f(x) – f '(x)x10 = 9x8 

  ⇒ f '(x) – 
x

10 f(x) = – 2x
9  

  If = 
dx

x
10

e ∫−
 = 10x

1  

  ∴ Soln 

  ∫ ×−= dx
x
1

x
9

x
y

21010  

  = –9 ∫ − dxx 12  
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  11
10 x

11
9

x
y −=  + C 

  ∵ y(1) = 2 ⇒ C = 
11
13  

  ⇒ y = 10x
11
13

x11
9

+  

  
Q.2 ,d Nk=k] ,d ijh{kk, ftlesa lHkh iz'u dsoy lR;&vlR; izdkj ds gS] esa cSBrk gS vkSj lHkh iz'uksa ds mÙkj nsrk gSA 

Nk=k dqN iz'uksa ds mÙkj tkurk gS vkSj 'ks"k iz'uksa ds mÙkjksa dk vuqeku  yxkrk gSA tc Hkh Nk=k fdlh iz'u dk mÙkj 

tkurk gS] og mldk lgh mÙkj nsrk gSA eku yhft, fd Nk=k }kjk fdlh iz'u ds lgh mÙkj nsus dh izkf;drk, tc 

;g Kkr gS fd Nk=k us mÙkj dk vuqeku yxk;k gS] 
2
1  gSA ;g Hkh eku yhft, fd fdlh iz'u ds mÙkj dk vuqeku 

yxk;s tkus dh izkf;drk] tc ;g Kkr gS fd Nk=k dk mÙkj lgh gS] 
6
1
gSA rc Nk=k ds fdlh ;kn~PN;k pqus x, iz'u 

dk mÙkj tkuus dh izkf;drk gS 

 (A) 
12
1  (B) 

7
1  (C) 

7
5  (D) 

12
5     

Ans. (C) 
Sol.  ekuk P (mÙkj Kkr gS) = k 
  P(vuqeku) = 1 – k 

  P
2
1

guessed
ansCorrect

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
 

  P
⎟
⎠

⎞
⎜
⎝

⎛+⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

=⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

knows
anscorrect

P)knows(P
guessed

ansCorrect
P)guessed(P

guessed
ansCorrect

P)guessed(P

answerCorrect
guessed   

  = 
)1(k

2
1)k1(

2
1)k1(

+⎟
⎠
⎞

⎜
⎝
⎛−

⎟
⎠
⎞

⎜
⎝
⎛−

 = 
6
1  

  ⇒ (3 – 3k) = 
2
k

2
1

+  

  ⇒ 
7
5k

2
k7

2
5

=⇒=  

 

Q.3 ekuk fd π<<
π x
2

 bl izdkj gS fd cot x = 
11
5−  gSA rc 

  )x6cosx6(sin
2
x11cos)x6cosx6(sin

2
x11sin +⎟

⎠
⎞

⎜
⎝
⎛+−⎟

⎠
⎞

⎜
⎝
⎛  cjkcj gS- 

 (A) 
32

111 −  (B) 
32

111 +  (C) 
23

111 +  (D) 
23

111 −     

Ans. (B) 

Sol.  Let E = sin6xcos
2
x11  – cos6xsin

2
x11  + cos6xcos

2
x11  + sin6xsin

2
x11  
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  E = sin
2
xcos

2
x

+  

  Now, E2 = 1 + sinx             ∵ Cot x = 
11
5−                                            

  = 1 + 
6
11  

    

 ∴ E = 
6

116 +  

  = 
12

11212 +  

  = 
32

111 +  

     

Q.4 nh?kZo`r  1
4
y

9
x 22

=+  ij fopkj dhft;sA ekuk fd S(p, q) izFke prqFkk±'k  esa ,d bl izdkj dk fcUnq gS fd 

1
4

q
9

p 22
>+  gSA fcUnq S ls nh/kZo`r ds fy, nks Li'kZ js[kk,sa  [khaph x;h gSa] ftuesa ls ,d js[kk] nh?kZo`r ij y?kq v{k  ds 

,d vUr fcUnq  ij feyrh gS rFkk nwljh js[kk pkSFks prqFkk±'k  esa nh?kZo `r ds ,d fcUnq T ij feyrh gSA ekuk fd R 
nh?kZo`r dk og 'kh"kZ  gS ftldk x-funsZ'kkad  /kukRed  gS] vkSj nh?kZo`r dk dsUnz O gSA ;fn f=kHkqt ΔORT dk {ks=kQy 

2
3  gS, rc fuEufyf[kr fodYiksa esa ls dkSu lk lgh gS ? 

 (A) q = 2, p = 33   (B) q = 2,  p = 34  (C) q = 1, p = 35  (D) q = 1, p = 36  
Ans. (A) 

Sol. 

 

Q 
 

 q = 2 

 Area (ORT) = 
2
3  

 ⇒ 
2
3QTOR

2
1

=××  
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 ⇒ 
2
33

2
1

=β××  

 ⇒ β = –1 

 ∴ 1
49

22
=

β
+

α  

 ⇒ 
4
3

4
11

9

2
=−=

α  

 ⇒ α2 = 
4

27  ⇒ α = 
2

33  

 T ij Li'kZ js[kk 
 T = 0 

 

)2,p(

1
4

)1(y
9

2
33x

=
−

+
⋅

 

 ⇒ 
2
1

6
3p

−  = 1 ⇒ 
2
3

6
3p

=  ⇒ p = 33  

 ∴ p = 33 , q = 2   

SECTION – 2 (Maximum Marks: 12)   
 

•  This section contains THREE (03) questions. 
•  Each question has FOUR options (A), (B), (C) and (D). ONE OR MORE THAN ONE of these four option(s) 

is(are) correct answer(s). 
•  For each question, choose the option(s) corresponding to (all) the correct answer(s). 
•  Answer to each question will be evaluated according to the following marking scheme: 
 Full Marks  :  +4 ONLY if (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; 

 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, in a question, if (A), (B) and (D) are the ONLY three options corresponding to correct answers, 

then 
 choosing ONLY (A), (B) and (D) will get +4 marks; 
 choosing ONLY (A) and (B) will get +2 marks; 
 choosing ONLY (A) and (D) will get +2 marks; 
 choosing ONLY (B) and (D) will get +2 marks; 
 choosing ONLY (A) will get +1 mark; 
 choosing ONLY (B) will get +1 mark; 
 choosing ONLY (D) will get +1 mark; 
 choosing no option (i.e. the question is unanswered) will get 0 marks; and 
 choosing any other combination of options will get –2 marks. 
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Q.5 ekuk fd S = }Zb,a:2ba{ ∈+ , T1 = ( )
⎭⎬
⎫

⎩⎨
⎧ ∈+− Nn:21

n
, vkSj T2 = ( )

⎭⎬
⎫

⎩⎨
⎧ ∈+ Nn:21

n
gSA rc fuEufyf[kr 

dFkuksa esa ls dkSu lk (ls) lR; gS (gSa) ? 
 (A) Z ∪ T1 ∪ T2 ⊂ S  

 (B) T1 ∩  ⎟
⎠
⎞

⎜
⎝
⎛

2024
1,0  = φ, tgk¡ φ fjDr leqPp; dks n'kkZrk gSA 

 (C) T2 ∩ (2024, ∞) ≠ φ  
 (D) fdUgha fn;s x, a, b ∈  Z ds fy,, cos(π (a + b 2 )) + i sin(π(a + b 2 ))∈Z ;fn vkSj dsoy ;fn  b = 0, tgk¡ i 

= 1−  gSA 
Ans. (A, C, D) 
Sol. S = { a + 2b  : a, b ∈ Z} 
 For b = 0; Z ⊂  S 

 T1 = ( )
⎭
⎬
⎫

⎩
⎨
⎧ ∈+− Nn;21

n
 and T2 = ( )

⎭
⎬
⎫

⎩
⎨
⎧ ∈+ Nn;21

n
 

 n ∈ N ds fy, a + 2b ds #i esa T1 vkSj T2 ds rRo gS 
 bl izdkj Z ∪ T1 ∪ T2 ⊂ S 

 • vc, –1 + 2  < 1 ,oa bldh mPp ?kkr ?kVrh gSA 

 ⇒ (–1 + 2 )n < 1 vkSj ⎟
⎠
⎞

⎜
⎝
⎛

2024
1,0 esa dqN mPp n cuk ldrk gS. 

 • 1 + 2  > 1 vkSj bldh mPp ?kkr c<+rh gSA 

 ⇒ (1 + 2 )n , (2024, ∞) esa dqN mPp n cuk ldrk gSA 

 • Cosπ(a + 2b ) + isinπ(a + 2b ) ∈ Z if 
 a + 2b  ,d iw.kkZad gS ⇒ b = 0 
 
Q.6 ekuk fd R2, R × R dks n'kkZrk gSSSA ekuk fd S = {(a, b, c) : a, b, c ∈R, vkSj lHkh (x, y) ∈  R2 – {(0, 0)} ds fy,]  

ax2 + 2bxy + cy2 > 0} gSA rc fuEufyf[kr dFkuksa esa ls dkSu lk (ls) lR; gS (gSa)?  

 (A) S6,
2
7,2 ∈⎟

⎠
⎞

⎜
⎝
⎛   

 (B) ;fn S
12
1,b,3 ∈⎟

⎠
⎞

⎜
⎝
⎛ , rc | 2b | < 1 gS 

 (C) fdlh fn;s x, (a, b, c) ∈  S ds fy,] jSf[kd lehdj.kksa ds fudk;    
                                                       ax + by = 1 
  bx + cy = –1 
    dk ,d vf}rh; gy  gSA 
 (D) fdlh fn;s x, (a, b, c) ∈  S ds fy,, jSf[kd lehdj.kksa ds fudk; 
   (a + 1)x + by = 0 
   bx + (c + 1)y = 0 

     dk ,d vf}rh; gy gSA   

Ans. (B, C, D) 
Sol. ax2 + 2bxy + cy2 > 0 
 y, x ∈ R – {(0, 0)} 
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 ⇒ c
2

x
y

⎟
⎠
⎞

⎜
⎝
⎛  + 2b ⎟

⎠
⎞

⎜
⎝
⎛

x
y  + a > 0 

 ⇒ c > 0, D < 0 
 4b2 – 4ac < 0 
 ⇒ b2 < ac 

 (A) ⎟
⎠
⎞

⎜
⎝
⎛ 6,

2
7,2  

  
2

2
7

⎟
⎠
⎞

⎜
⎝
⎛ > 2 × 6 

  ∴ fodYi A xyr gS 

 (B) If ⎟
⎠
⎞

⎜
⎝
⎛

12
1,b,3  ∈ S 

  ⇒ b2 < 3 ⋅ 
12
1  

  ⇒ b2 < 
4
1  

  ⇒ 4b2 < 1 
  ⇒ |2b| < 1 fodYi B lgh gS 
 (C) ax + by = 1 
  bx + cy = –1 

  D = 
cb
ba

 = ac – b2 ≠ 0 

  ∴ vf}rh; gy fodYi C lgh gS 
 (D) (a + 1)x + by = 0 
  bx + (c + 1)y = 0 

  D = 
)1c(b

b)1a(
+

+
 

  = (a + 1) (c + 1) – b2 
  ⇒ ac – b2 + a + c + 1 
  b2 < ac ⇒ ac is +ve 
  ⇒ a vkSj c /kukRed gS rc (ac – b2) + a + c + 1 > 0 ∴ vf}rh; gy gS  
  ∴ fodYi D lgh gS 
   
Q.7 ekuk fd R3 f=k&foeh; varfj{k  dks n'kkZrk gSA nks fcUnq P = (1,2,3) vkSj Q = (4,2,7) yhft,A ekuk fd dist(X, Y), R3 

ds nks fcUnqvksa  X vkSj Y ds chp dh nwjh dks n'kkZrk gSA ekuk fd 
  S = {X ∈R3 : (dist(X, P))2 – (dist(X, Q))2 = 50} vkSj 
  T = {Y ∈  R3 : (dis(Y, Q))2 – (dist(Y, P))2 = 50}. 
 gSA rc fuEufyf[kr dFkuksa esa ls dkSu lk (ls) lR; gS (gSa)? 
 (A) ,d ,slk f=kHkqt  gS ftldk {ks=kQy 1 gS vkSj ftlds lkjs 'kh"kZ  S ls gSA  
 (B) T esa nks ,sls fHkUu  fcUnq L vkSj M gS fd js[kk[kaM  LM esa fLFkr izR;sd fcUnq Hkh T esa gSSSA 
 (C) ifjeki  48 ds ,sls vuar  vk;r  gSa ftuds nks 'kh"kZ S ls gS rFkk vU; nks 'kh"kZ T ls gSA 
 (D) ifjeki 48 dk ,d ,slk oxZ  gS ftlds nks 'kh"kZ S ls gSa rFkk vU; nks 'kh"kZ T ls gSA   
Ans. (A, B, C) 
Sol. S : {((x – 1)2 + (y – 2)2 + (z – 3)2) – ((x – 4)2 + (y – 2)2 + (z – 7)2) = 50} 
 ⇒ S : {6x + 8z – 105 = 0} 
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 bl izdkj T = {6x + 8z – 5 = 0} 
 S ,d lery dks n'kkZrk gSA blfy, ;g 1 {ks=kQy okyk f+=kHkqt j[krk gS vr% fodYi (A) lgh gSA 
 T ,d lery dks n'kkZrk gSA vr% fodYi (B) lgh gSA 
 S vkSj T ,d nwljs ls 10 bdkbZ nwjh ij fLFkr nks lekUrj lery gSA 
 ∴ fodYi (C) lgh gS rFkk (D) xyr gSA 
   

SECTION – 3 [Maximum Mark : 24] 
•    This section contains SIX (06) questions.        
•    The answer to each question is a NON-NEGATIVE INTEGER. 
•    For each question, enter the correct integer corresponding to the answer using the mouse and the onscreen virtual 

numeric keypad in the place designated to enter the answer.  
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +4 If ONLY the correct integer is entered; 
 Negative Marks : 0 In all other cases. 
 

Q.8 ekuk fd a = 23  vkSj b = 
65

1
6/1

 gSA ;fn x, y ∈  R bl izdkj gS fd   

  3x + 2y = loga
4
5

)18(  vkSj  

  2x – y = logb ( 1080 ),  
 rc 4x + 5y cjkcj _________ gSA 
Ans. (8)  
Sol. a = 23  ⇒ a2 = 18 

 ?;ku ns, 1080 = 5 ⋅ 63 ⇒ 2
1

6
1

65 ⋅  = 6
1

)1080(  = 
b
1  ⇒ 2

1

1080  = 3b
1  

 ⇒ 3x + 2y = loga ( )4
5

2a  = 
2
5  

 2x – y = logb 3b
1  = logbb–3 = –3 

 ⇒ (i) o (ii) dks gy djus ij 

 ⇒ x = 
2
1− , y = 2 ⇒ 4x + 5y = 8 

 

Q.9 ekuk fd f(x) = x4 + ax3 + bx2 + c okLrfod xq.kkadks  okyk ,d ,slk cgqin  gS fd f(1) = –9 gSA eku yhft;s fd 3i , 

lehdj.k 4x3 + 3ax2 + 2bx = 0 dk ,d ewy gS] tgk¡ i = 1−  gSA ;fn α1, α2, α3 vkSj α4 lehdj.k f(x) = 0 ds lHkh 

ewy gSa] rc |α1|2 + |α2|2 + |α3|2 + |α4|2 dk eku ______ gSA 
Ans. (20) 

Sol. ∵ f(1) = –9 ⇒ 1 + a + b + c = –9                 ...(1) 

 4x3 + 3ax2 + 2bx = 0 
 ⇒ x = 0,  4x2 + 3ax + 2b = 0   ...(2) 

 ⇒ i3  vkSj – i3  (2) ds ewy gS 

 ⇒ i3  – i3  = 
4

a3− , i3 ( – i3 ) = 
4
b2  
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 ⇒ a = 0, b = 6, c = –16 
 ⇒ f(x) = 0 ⇒ x4 + 6x2 – 16 = 0 

 ⇒ x2 = 
2

64366 +±−  = –3 ± 5 = 2, – 8 

 x = – 2 , + 2 , –2 i2 , 2 i2  

 ⇒ 2
4

2
3

2
2

2
1 α+α+α+α  = 20 

 

Q.10 ekuk fd S = 
⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

−∈∈
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
= }1,1{|A|  {0,1} e d, c, b, ,a:

eb1
da1
c10

A vkSj  , tgk¡ |A| vkO;wg  A ds lkjf.kd  dks n'kkZrk 

gSA rc S esa vo;oksa  dh la[;k _______ gSA 
Ans. (16) 
Sol. |A| = – (e – d) + c(b – a) = ± 1 
 Case (i) : c = 0 ⇒ (e, d) = (1, 0), (0, 1) → 2 rjhds 

 b vkSj a izR;sd ds 2 rjhds gks ldrs gS 

 ⇒ dqy = 8 rjhds 

 Case (ii): c ≠ 0 ⇒ c = 1 
 ⇒ d – e + b – a = ± 1 

 →

⎪
⎪
⎭

⎪
⎪
⎬

⎫

1000
0100
1011
0111

 4 × 2 = 8 rjhds 

 dqy = 16 rjhds 
 
Q.11 9 Nk=kksa, s1, s2 ....... s9, ds ,d lewg dks rhu Vksfy;k¡ X,Y, rFkk Z, ftuds lnL;ksa dh la[;k Øe'k% 2, 3 rFkk 4 gS, cukus 

ds fy, foHkkftr fd;k tkuk gSA eku yhft;s fd s1 dks Vksyh X ds fy, ugha pquk tk ldrk gS rFkk s2 dks Vksyh Y ds 

fy, ugha pquk tk ldrk gSA rc bl izdkj dh Vksfy;ksa dks cukus ds rjhdksa dh la[;k _______ gSA 
Ans. (665) 
Sol. vko';d rjhdks dh la[;k 

 = 
!4!3!2

!9  – (n(s1 ∈ X) + n(s2 ∈ Y) – n(s1 ∈ X and s2 ∈ Y)) 

 = 
!4!3!2

!9  – ⎟
⎠
⎞

⎜
⎝
⎛ −+

!4!2!1
!7

!4!2!2
!8

!4!3!1
!8  

 = 665 
 

Q.12 ekuk fd kjiOP ˆˆˆ1
++

−
=

α
α , kjiOQ ˆˆ1ˆ +

−
+=

β
β  vkSj kjiOR ˆ

2
1ˆˆ ++=  rhu lfn'k  gSa, tgk¡ α, β ∈  R – {0} 

vkSj O ewy fcUnq dks n'kkZrk gSA ;fn OROQOP .)( ×  = 0 vkSj fcUnq (α, β, 2) ry  3x + 3y – z + l = 0 ij fLFkr gS] 

rc l dk eku _______ gSA 
Ans. (5) 
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Sol. ( ) OROQOP ⋅×  = 0 

 

2
111

111

111

β
−β

α
−α

 = 0 ⇒ ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
β
−β

−+⎟
⎠
⎞

⎜
⎝
⎛ −−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
−

β
−β

α
−α 1111

2
11

2
11  = 0 

 
β

++⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
β
−β−

α
−α 1

2
1

2
11  = 0 

 ⇒ 
αβ

−β−α+αβ
=

β
+β

2
1

2
2  

 ⇒ αβ + 2α = αβ + α – β – 1 ⇒ α + β + 1= 0 

 bl izdkj (α, β, 2) , 3x + 3y – z + A = 0 ij fLFkr gS 

 ⇒ 3(α + β) – 2 + A = 0 

 ⇒ –3 –2 + A = 0 ⇒ A = 5 
 
Q.13 ekuk fd X ,d ;kn`fPNd pj  gS, vkSj ekuk fd P(X = x), X ds eku x ysus dh izkf;drk  dks n'kkZrk gSA ekuk fd fcUnq  

(x, P(X = x)), x = 0, 1, 2, 3, 4, xy-ry esa ,d fu;r ljy js[kk  ij fLFkr gSa] vkSj lHkh x ∈  R – {0, 1, 2, 3, 4} ds 

fy, P(X = x) = 0 gSA ;fn X dk ek/;  
2
5  gS, vkSj X dk izlj.k  α gS, rc 24α dk eku _____ gSA 

Ans. (42) 

Sol. ∑
=

4

0x

)x(xP  = 
2
5  

 ∑
=

4

0x

2 )x(Px  = ? 

 (0, P(0)), (1, P(1)), (2, P(2)), (3, P(3)), (4, P(4)) 
 K = P(1) – P(0) = P(2) – P(1) = P(3) – P(2) = P(4) – P(3) 
 P(1) = K + P(0) 
 P(2) = 2K + P(0) 
 P(3) = 3K + P(0) 
 P(4) = 4K + P(0) 
 P(0) + P(1) + P(2) + P(3) + P(4) = 1 
 ⇒ 5P(0) + 10K = 1 

 K + P(0) + 4K + 2P(0) + 9K + 3P(0) + 16K + 4P(0) = 
2
5  

 30K + 10P(0) = 
2
5  

 ∴ 10K = 
2
1  

 K = ,
20
1  P(0) = 

10
1  
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 P(1) = 
20
3 , P(2) = 

20
4 , P(3) = 

20
5 , P(4) = 

20
6  

 ∑
=

4

0x

2 )x(Px  = 8 

  ∴ Variance = 8 – 
4
25  = 

4
7

4
2532

=
−  

 ∴ 24α = 
4

724×  = 42 

 

SECTION 4 (Maximum Marks: 12) 
•  This section contains FOUR (04) Matching List Sets. 

•  Each set has ONE Multiple Choice Question. 

•  Each set has TWO lists: List-I and List-II. 

•  List-I has Four entries (P), (Q), (R) and (S) and List-II has Five entries (1), (2), (3), (4) and (5). 

•  FOUR options are given in each Multiple Choice Question based on List-I and List-II and ONLY ONE of 
 these four options satisfies the condition asked in the Multiple Choice Question. 

•  Answer to each question will be evaluated according to the following marking scheme: 
 Full Marks  :  +3 ONLY if the option corresponding to the correct combination is chosen; 
 Zero Marks  :  0 If none of the options is chosen (i.e. the question is unanswered); 
 Negative Marks  :  –1 In all other cases. 

 
Q.14 ekuk fd α vkSj β lehdj.k x2 + x – 1 = 0 ds fHkUu ewy  gSA leqPp; T = {1, α, β} ij fopkj dhft;sA ,d  

3 × 3 vkO;wg  M = (aij)3×3, ds fy, Ri = ai1 + ai2 + ai3 vkSj Cj = a1j + a2j + a3j ifjHkkf"kr dhft;s] tgk¡ i = 1, 2, 3 vkSj j 
= 1, 2, 3 gSA 

 lwph-I dh izR;sd izfof"V  dk lwph-II dh lgh izfof"V ls feyku dhft;sA 
  lwph-I lwph-II 
(P) vkO;wgksa  M = (aij)3×3, ftudh lHkh izfof"V;k¡ T ls gSa] vkSj ftuesa lHkh i, 

j ds fy, Ri = Cj = 0 gS] dh la[;k gS 
(1) 1 

(Q) lefer vkO;wgksa  M = (aij)3×3, ftudh lHkh izfof"V;k¡ T ls gS] vkSj ftuesa 

lHkh j ds fy, Cj = 0 gS] dh la[;k gS  

(2) 12 

(R) ekuk fd M = (aij)3×3 ,d ,slk fo"ke lefer vkO;wg  gS fd i > j ds 

fy, aij∈T gSA rc leqPp; 

⎪
⎭

⎪
⎬

⎫

⎪
⎩

⎪
⎨

⎧

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

−
=

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
∈

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

23

12

a
0

a

z
y
x

M,Rz,y,x:
z
y
x

 essa vo;oksa  dh la[;k gSA 

(3) vuUr  

(S) ekuk fd M = (aij)3×3 ,d ,slk vkO;wg gS fd ftldh lHkh izfof"V;k¡ T 

ls gSa] vkSj ftlesa lHkh i ds fy, Ri = 0 gSA rc M ds lkjf.kd  dk 

fujis{k  eku gS 

(4) 6 

  (5) 0 

 lgh fodyi gS 
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 (A) (P) → (4), (Q) → (2), (R) → (5), (S) → (1) 
 (B) (P) → (2), (Q) → (4), (R) → (1), (S) → (5) 
 (C) (P) → (2), (Q) → (4), (R) → (3), (S) → (5) 
 (D) (P) → (1), (Q) → (5), (R) → (3), (S) → (4) 
Ans. (C) 
Sol. x2 + x – 1 = 0 → roots are α and β 

 α + β = –1 αβ = –1 

 Set T = {1, α, β} M = (aij)3 × 3 
 Ri = ai1 + ai2 + ai3 Cj = a1j + a2j + a3j 
 (P) Ri = Cj = 0 for all i, j 

  α + β = –1 T = {1, α, β} 

  

vkO;wgks dh la[;k

= × 2 × 1 =12 3 

1, α, β dks R1 esa 
O;ofLFkr djus ds 
rjhdks dh la[;k 

1, α, β dks R2 esa 
O;ofLFkr djus ds 
rjhdks dh la[;k

 ⎥
⎦

⎤
⎢
⎣

⎡
−−
βα1

 

 (Q) lefer vkO;wgks dh la[;k = ? 

  Cj = 0 ∀ j 

  lefer vkO;wgks dh la[;k 

  =  3  × 1 = 6 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

αβ
βα

βα

1
1

1
 

 (R) M → 3 × 3 dk fo"ke lefer vkO;wg 

  |M| = 0 aij ∈ T for i > j 

  M
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

z
y
x

 = 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

− 23

12

a
0

a
 

  
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡
−
−−

0aa
a0a
aa0

3231

3221

3121

⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

z
y
x

 = 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

− 23

12

a
0

a
 

  As x, y, z ∈ R vkSj a12 & a23 ∈ R & |M| = 0 

  ∴ fudk; ds vuUr gy gSA 

 (S) Ri = 0 ∀ i 

  M = 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

αβ
βα

βα

1
1

1
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  C1 → C1 + C2 + C3 |M| = 
⎥
⎥
⎥

⎦

⎤

⎢
⎢
⎢

⎣

⎡

αβ+α+
ββ+α+

βαβ+α+

11
11

1
 = 0 

  (P) → (2) (Q) → (4) (R) → (3) (S) → (5) 
 

Q.15 ekuk fd ljy js[kk y = 2x, ,d o`Ùk ftldk dsUnz (0, α), α > 0, gS vkSj ftldh f=kT;k r gS] dks ,d fcUnq A1 ij Li'kZ 

djrh gSA ekuk fd B1 oÙ̀k ij og fcUnq gS fd js[kk[kaM A1B1 oÙ̀k dk ,d O;kl gSA ekuk fd α + r = 5 + 5  gSA 

 lwph-I dh izR;sd izfof"V dk lwph-II dh lgh izfof"V ls feyku dhft;sA  
  

lwph-I lwph-II 
(P) α cjkcj (1) (–2, 4) 

(Q) r cjkcj (2) 5  
(R) A1 cjkcj (3) (–2, 6) 

(S) B1 cjkcj (4) 5 

  (5) (2, 4) 
 
 lgh fodYi gSA 
 (A) (P) → (4), (Q) → (2), (R) → (1), (S) → (3) 
 (B) (P) → (2), (Q) → (4), (R) → (1), (S) → (3) 
 (C) (P) → (4), (Q) → (2), (R) → (5), (S) → (3) 
 (D) (P) → (2), (Q) → (4), (R) → (3), (S) → (5) 
Ans. (C)  

Sol.  

 js[kk dh izo.krk = 2 ⇒ tanθ = 2 
 C(0, α)  α > 0 

 α + r = 5 + 5  
 js[kk y = 2x o`r ij Li'kZ js[kk gSA 

 ∴ 
14

0
+

α−  = r 

 ⇒ |–α| = 5r  

 ⇒ a = 5r   as α > 0 
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 lehdj.k (1) ls 5r  + r = 5 + 5  

 ⇒ r ( ) ( )15515 +=+  

 ⇒ r = 5  

 vkSj α = 5r  = 5  × 5  = 5 
 dsUnz C(0, 5) 

 OC = 5                                                A1C= 5  

 ∴ OA1 = 525 −  = 20  = 52  
 tanθ = 2                                                (fp=k ls) 

 Cosθ = 
5

1  Sinθ = 
5

2  

 A1(0 + OA1cosθ, 0 + OA1 sinθ) 

 A1 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
××

5
252,

5
152  

 A1 (2, 4) 
 Let B1 (x1, y1) 

 ∴ 
2

2x1 +  = 0 vkSj 
2

4y1 +  = 5 

 x1 = –2  y1 = 6 
 B1(–2, 6) 
 α = 5  r = 5   A1(2, 4)        B1(-2, 6) 
 

Q.16 ekuk fd γ ∈  R bl izdkj gS fd js[kk,sa L1 : 1
11x +  = 

2
21y +  = 

3
29z +  vkSj L2 : 3

16x +  = 
2
11y +  = 

γ
+ 4z  

izfrPNsfnr djrh gSasA ekuk fd L1 vkSj L2 dk izfrPNsnu fcUnq R1 gSA ekuk fd O = (0, 0, 0) gS, vkSj n̂ , ml ry 
ftlesa L1 vkSj L2 nksuksa fLFkr gSa] ds ,d ek=kd vfHkyEc lfn'k dks n'kkZrk gSA 

 lwph-I dh izR;sd izfof"V dk lwph-II dh lgh izfof"V ls feyku dhft;sA 
 

lwph-I lwph-II 
(P) γ cjkcj (1) k̂ĵî +−−  
(Q) n̂  dk ,d laHkkfor fodYi gS (2)

2
3  

(R) 
1OR  cjkcj (3) 1 

(S) n̂.OR1  dk ,d laHkkfor eku gS (4)
k̂

6
1ĵ

6
2î

6
1

+−

  (5)

3
2  

   
 lgh fodYi gS 
 (A) (P) → (3), (Q) → (4), (R) → (1), (S) → (2) 
 (B) (P) → (5), (Q) → (4), (R) → (1), (S) → (2) 
 (C) (P) → (3), (Q) → (4), (R) → (1), (S) → (5) 
 (D) (P) → (3), (Q) → (1), (R) → (4), (S) → (5) 
Ans. (C)  
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Sol. js[kk L1 ds lekUrj lfn'k (say 1b
G

) = k̂3î2î ++  

  
 lery )n(

G
 ds vfHkyEc lfn'k js[kk L1 vkSj L2 j[krs gS tks fd 1b

G
 vkSj AB nksuksa ds yEcor gksxsaA 

 ⇒ )nAB(pn
GG

×=  = p )k̂25ĵ10î5( −−  × )k̂3ĵ2î( +−  
 = p )k̂20ĵ40î20( +−  

 ⇒ n̂  = k̂
6

1ĵ
6

2î
6

1
+−  

 bl izdkj lfn'k L2 (say 2b
G

) ds lekUrj gSA tks nbn 2
GGG

⋅⇒  = 0 ds yEcor gSA 
 )k̂ĵ2î3( γ++ ⋅ p )k̂20ĵ40î20( +−  = 0 
 ⇒ γ = 1 
 blh izdkj izfrPNsnu fcan (POI) ds fy,  

 L1 : 3
29z

2
21y

1
11x +

=
+

=
+  = λ and L2 : 

γ
+

=
+

=
+ 4z

2
11y

3
16x  = u 

 x vkSj y ds funsZ'kkadks dh rqyuk djus ij, –11 + λ= –16 + 3u vkSj –21 + 2λ = –11 + 2u 
 ⇒ λ = 10, u = 5 

 ⇒ POI i.e., 1OR  : ( )k̂ĵî +−−  vkSj 
3
2n̂OR =⋅  

  
Q.17 ekuk fd Qyu f : R → R vkSj g : R → R  

 f(x) = 
⎪
⎩

⎪
⎨

⎧

=

≠⎟
⎠
⎞

⎜
⎝
⎛

,0x,0

,0x,
x
1sin|x|x

 vkSj g(x) = 
⎪⎩

⎪
⎨
⎧ ≤≤−

 FkkvU;,0

,
2
10,21 xx

 

 }kjk ifjHkkf"kr gSaA ekuk fd a, b, c, d ∈R gSA Qyu h : R → R dks 

 h(x) = af(x) + b ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟
⎠
⎞

⎜
⎝
⎛ −+ x

2
1g)x(g  + c(x – g(x)) + d g(x), x ∈  R, }kjk ifjHkkf"kr dhft;sA 

 lwph-I dh izR;sd izfof"V dk lwph-II dh lgh izfof"V ls feyku dhft;sA 
  

lwph-I lwph-II 
(P) ;fn a = 0, b = 1, c = 0, rFkk d = 0 gS, rc (1) h ,dSdh gS 
(Q) ;fn a = 1, b = 0, c = 0, rFkk d = 0 gS, rc (2) h vkPNknh gS 
(R) ;fn a = 0, b = 0, c = 1, rFkk d = 0 gS, rc (3) h, R ij vodyuh; gS 
(S) ;fn a = 0, b = 0, c = 0, rFkk d = 1 gS, rc (4) h dk ifjlj [0, 1] gS 
  (5) h dk ifjlj {0, 1} gS 

 lgh fodYi gS 
 (A) (P) → (4), (Q) → (3), (R) → (1), (S) → (2) 
 (B) (P) → (5), (Q) → (2), (R) → (4), (S) → (3) 
 (C) (P) → (5), (Q) → (3), (R) → (2), (S) → (4) 
 (D) (P) → (4), (Q) → (2), (R) → (1), (S) → (3) 
Ans. (C) 
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Sol. g(x) = 
⎪⎩

⎪
⎨
⎧ ≤≤−

otherwise,0
2
1x0,x21  

  

 ⎟
⎠
⎞

⎜
⎝
⎛ − x

2
1g  = 

⎪⎩

⎪
⎨
⎧

≤−≤⎟
⎠
⎞

⎜
⎝
⎛ −−

otherwise,0
2
1x

2
10,x

2
121  

  = 
⎪⎩

⎪
⎨
⎧ ≤≤

otherwise,0
2
1x0,x2  

 g(x) + ⎟
⎠
⎞

⎜
⎝
⎛ − x

2
1g  = 

⎪⎩

⎪
⎨
⎧ ≤≤

otherwise,0
2
1x0,1  

 bl izdkj, b = 1 ij fodYi (P) 

 h(x) = g(x) + ⎟
⎠
⎞

⎜
⎝
⎛ − x

2
1g  esa ifjlj {0, 1} gSA 

 (P) → (5) 
 a = 1 ij fodYi (Q), h(x) = f(x) 

 f '(0+) = 
h

)0(f)h0(flim
0h

−+
→

 = 
h

h
1sinh

lim
2

0h→
 

 f '(0–) = 
h

)0(f)h0(flim
0h −

−−
→

 = 
0h

lim
→

hsin h = 0 

 ⇒ f '(0+) = f '(0–) 
 as f '(0+) = f '(0–) 
 ⇒ h(x) = f(x), x = 0 ij rFkk vU; lHkh fcUnqvksa ij vodyuh; gS f(x) = h(x) vodyu lehdj.kks ds nks xq.kkdks ds 
 #i esa vodyuh; gS 
 (Q) → (3) 
 fodYi (R) 

 h(x) = x – g(x) = 
⎪⎩

⎪
⎨
⎧ ≤≤−

otherwise,x
2
1x0,1x3  

  
 xzkQ ls iznf'kZr gS h(x) dk ifjlj R gS rFkk vkPNknd  gSA (R) → (2) 
 (S) d = 1 ij h(x) = g(x) dk ifjlj [0, 1] gSA (S) → (4) 
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