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PAPER-2 
 

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 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 x-y lery esa fLFkr L ÅapkbZ ds ,d leckgq f=kHkqtkdkj {ks=k ds vUnj +z-fn'kk esa ,dleku pqEcdh; {ks=k 
→
B  gSA 

blh x-y lery ij mlh L ÅapkbZ dk ,d leckgq f=kHkqtkdj pkyd ywi PQR dks j[kk gS ftldk P 'kh"kZ] fp=k esa 

fn[kk, x;s vfHkfoU;kl ds vuqlkj x = 0 ij gSA le; t = 0 ij, ywi] +x-fn'kk esa ,dleku osx 
→
v  ls pqEcdh; {ks=k esa 

izos'k djuk izkjEHk djrk gSA bl xfr ds nkSjku ds nkSjku ywi dk ry vkSj vfHkfoU;kl vifjofrZr jgrs gSaA 

 
 fuEu esa ls dkSu lk xzkQ x = 0 ls izkjaHk djrs gq,] ywi esa mRiUu gq, fo|qr okgd cy (E) dk nwjh (x) ds lkFk 

Qyu] lcls mfpr :i ls n'kkZrk gS ? 
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 (A)  (B)   

 (C)  (D)  

Ans. [A] 
Sol. x < L ds fy, 

  
 {ks=kQy = 

2
x  

2
x  tan 30 × 4 × 

2
1  = 

2
1 x2tan30    

 φ′ = B0xtan30V  x∝ε  

 

 
L tan30º 

tt 
 x ≥ L 

  
 {ks=kQy = A0 – A1 – A2 – A3 

  = A0 – 2A1 – (x – L)(x – L)tan30 

  = A0 – (x – L)2tan30 – {L tan 30 – (x – L)tan30º}2 
2
1 × 

2
1 tan 60º × 2  

  = A0 – (x – L)2 tan30º – tan30º{2L – x}2 
2
1  

 ε′ = –2(x – L)tan30V – tan30 2(2L – x)(–)V 
     = (4L – x – 2x + 2L)tan30ºV 
     = (4L – 3x)V 

     
3
L4xat0 ==   

  1 o 2 ls 
 1.33 < 1.5  
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Q.2 nzO;eku m dk ,d d.k nzO;eku M (>> m) ds ,d fiaM ds xq:Rokd"kZ.k {ks=k ds izHkko esa gSA ;g d.k r0 f=kT;k dh 
,d o`Ùkkdkj d{kk esa M ds ifjr% vkorZdky T0 ls ifjØe.k dj jgk gSA vc d.k ij ,d vfrfjDr dsUnzh; cy] 
ftlds laxr fLFkfrt ÅtkZ Vc(r) = mα/r3 gS yxk;k tkrk gS] tgk¡ α ,d /kukRed fu;rkad gS rFkk r mlh d{kk ds 
dsanz ls nwjh gSA ;fn d.k vc mlh f=kT;k r0 dh d{kk esa M rFkk Vc(r) ds la;qDr foHko ds varxZr ,d u, vkorZdky 
T1 ls ifjØe.k djrk gS rks, (T1

2 – T0
2)/ T1

2 dk eku gS] [G xq:Roh; fu;rkad gS] 

 (A) 2
0GMr

3α  (B) 2
0GMr2

α  (C) 2
0GMr

α  (D) 2
0GMr

2α  

Ans. [A] 

Sol. 2
0r

Gmm – 4
0r
m3α  = 

0

2

r
mv  

 T = 

3
0

2
0

0

r
3–Gm

r2

α

π  

 2
0T  = 3

0

2
r

Gm
4π  

 2
1

2
0

3

T
T–T = 1 – 2

1

2
0

T
T  

  = 1 – 3
0

2
0

2
0

2

3
0

2

r
3–Gmr

r4
r

Gm
4 α

π
π  

  = 1 – 1 + 2
0Gmr

3α  

  = 2
0Gmr

3α  

 
Q.3 ijek.kq Øekad (atomic number) Z = 46 ds /kkrq ds ,d y{; (target) ij mPp ÅtkZ dk ,d bysDVªkWu iqat izgkj 

djrk gSA bl y{; ls mRiUu X-fdj.kksa dk fo'ys"k.k fd;k tkrk gSA blls Kα-js[kk rFkk vard (cut-off) rjaxnS/;ksZ 
dk vuqikr r = 2 ik;k tkrk gSA ogh bysDVªkWu iqat ;fn Z = 41 dh ,d nwljh /kkrq ds y{; ij izgkj djs] rks r dk 
eku gksxk 

 (A) 2.53 (B) 1.27 (C) 2.24 (D) 1.58 
Ans. [A] 

Sol. 
αλ

1 = p)1–Z(R
4
3 2  

 λcut = 
eV
hc  

 ⇒ leku iqat ds fy, vuqikr ∝ 2)1–Z(
1  

 
new

r
r

 = 
2

2
40
45

 ⇒ rnew = 
2

2
45
40

 × 2 ≈ 2.53 

 
Q.4 fo|qrjks/kh ijr p<+s ,d /kkrq ds irys ,oa dM+s rkj dks eksM+dj ,d o `Ùkkdkj oy; cuk;k tkrk gS] ftlds nks fljs 

oy; ds gh ,d fcanq ls mldh Li'kZ js[kh; fn'kk esa lh/ks fudys gSaA bl oy; dk nzO;eku m rFkk f=kT;k r gS rFkk 
;g ,d Å/okZ/kj fn'kk esa Åij dh vksj yxs ,dleku pqEcdh; {ks=k B0 esa] fp=kkuqlkj] gSA vkjEHk esa ;g rkj nks n`<+ 
pkyd LraHkksa] P vkSj Q, ij xq:Roh; Roj.k g ds dkj.k Å/okZ/kj yVd jgk gSA tc oy; esa /kkjk I izokfgr dh tkrh gS 
rks oy;] js[kk PQ ds ifjr% fuEuizdkj fn, dks.k θ ls ?kwe tk,xk 
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 (A) tan θ = πrIB0/(mg)  (B) tan θ = 2πrIB0/(mg)  
 (C) tanθ = πrIB0/(2mg)  (D) tan θ = mg/(πrIB0) 
Ans. [A] 
Sol.  

  
 vc larqyukoLFkk ds fy;s  
 τ = mg r sin θ 
 Iπr2B0 cosθ = mgr sinθ 

 
mg
rBItan 0π

=θ  

 

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, than 
 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(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 ,d lw{e fo|qr f}/kqzo 0p
→

ftldk vius dsanz ds ifjr% tM+Ro vk?kw.kZ I gS] dks f=kT;k R dh ,d xksyh; lrg ds dsanz 

ls r nwjh ij j[kk x;k gSA bl xksyh; lrg ij ,dleku {ks=kh; vkos'k ?kuRo σ gSaA bl f}/kqzo dks vkjEHk esa 
fp=kkuqlkj ,d lw{e dks.k θ ij j[kk gSA ;g f}/kzqo nwjh r ij fLFkj jgrs gq, vius dsazn ds ifjr% /kw.kZu ds fy, Lora=k 
gSA 

 
 ;fn bls fLFkj voLFkk ls NksM+k tkrk gS rks fuEu esa ls dkSulk/ls dFku lgh gS (gSa)? 
 [ε0 eqDr vkdk'k dh fo|qr'khyrk gSA] 
 (A) fdlh Hkh ifjfer nwjh r ij f}/kqzo y?kq nksyu djsxk 
 (B) fdlh Hkh ifjfer nwjh r > R ds fy, f}/kqzo y?kq nksyu djsxkA 

 (C) ;fn r = 2R gks rks f}/kzqo 
I

p2

0

0

∈
σ

 dks.kh; vko`fÙk ls y?kq nksyu djsxkA 

 (D) ;fn r = 10R gks rks f}/kzqo 
I100

p

0

0

∈
σ  dks.kh; vko`fÙk ls y?kq nksyu djsxkA 

Ans. [B,D] 
Sol.  

  

 τ = 
→→

× Ep  

 Iα = θsinEp0  

 α = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ πσ
πε

θ
2

2

0 r
R4

4
1

I
.p  

 α = ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛

ε
σ

2
0

2
0

rI
Rp . θ 
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 2
0

2
0

rI
Rp

ε
σ

=ω∴   

 r = 2R ds fy;s 

 ω = 
0

0

I4
p

ε
σ  (C vlR; gS) 

 r = 10R ds fy;s 

 ω = 0

0

p
I (100)

σ
∈

 (D lR; gS) 

 ;g r > R ds fdlh Hkh ifjfer eku ds fy;s nksyu djsxk ( B lR; gS) 
  
Q.6 Vscy Vsful dh ,d xsan dh f=kT;k (3/2) × 10−2 m rFkk nzO;eku (22/7) × 10−3 kg gSA bls ,d rj.k rky 

(swimming pool) esa /khjs-/khjs ikuh dh lrg ls xgjkbZ d = 0.7 m rd ys tkdj fLFkj voLFkk ls NksM+rs gSaA ;g 
xsan] fcuk ikuh ls Hkhxs gq,] ikuh dh lrg ls pky v ls ckgj vkrh gS vkSj ÅapkbZ H rd tkrh gSA fuEu esa ls 
dkSulk/ls fodYi lgh gS (gSa)?  

 [fn;k gS: π = 22/7, g = 10 m s−2, ikuh dk ?kuRo = 1 × 103 kg m−3, ikuh dh ';kurk = 1 × 10−3 Pa-s.] 
 (A) xsan dks xgjkbZ d rd ys tkus esa fd;k x;k dk;Z 0.077 J gSA 
 (B) ;fn ikuh esa yxs ';ku cy dks ux.; ekusa rks pky v = 7 m/s gSA 
 (C) ;fn ikuh esa yxs ';ku cy dks ux.; ekusa rks Å¡pkbZ H = 1.4 m gSA 
 (D) ikuh esa] ';ku cy dks NksM+dj] yxs dqy cy ds  ifjek.k dk vf/kdre ';u cy ds lkis{k vuaikr 500/9 gSA 
Ans. [A,B,D] 
Sol. xsan dks /kDdk nsus esa fd;k x;k dk;Z  
 W = (vρg)d – (vσg)d 
 tgka  ρ → ty dk ?kuRo 
   σ → xsan dk ?kuRo 

 ⇒ W = 3R
3
4

π × 10 × 0.7 ⎥
⎦

⎤
⎢
⎣

⎡
× 3

3–

R
10

4
3–1000  

 J077.0W =  [A lR; gS] 

 ⇒ tc xsan dks isansa ls eqDr fd;k tkrk gS rc xsan ij leku dk;Z (i.e. 0.077 J) fd;k tkrk gS 

 ∴ 
2
1 mv2 = 0.077 

 v = 
3–10

7
22

2077.0

×

×  

    = 7 m/s  [B lR; gS] 

 ⇒ also, H = 
g2

v2
= 

102
77

×
×  = 2.45 m  [C vlR; gS] 

 ⇒ dqy cy Fnet = vρg – vσg = 0.11 N 
 ';ku cy vf/kdre gksrk gS tc v = 7 m/s. 

 ∴ (Fv)max = 6πηrv = 6 × 
7
22 × 10–3 ⎟

⎠
⎞

⎜
⎝
⎛ × 2–10

2
3 × 7 = 18 × 11 × 10–5 N 

 vc, 

  
maxv

net

)F(
F  = 

9
500    [D lR; gS] 



 CAREER POINT  
 

Kota H.O. : Career Point Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 0780-47250011                              www.careerpoint.ac.in                         7 

Paper-2 

Q.7 nzO;eku la[;k AM ds ,d /kukRed ,dy vk;fur (singly ionized) ijek.kq dks fojkekoLFkk ls] foHkokUrj 192 V 

}kjk Rofjr fd;k tkrk gS ftlds ckn og ,d pqEcdh; {ks=k 0B
→

= k̂1.0 , ;qDr w pkSM+kbZ ds ,d vk;rkdkj {ks=k esa] 

fp=kkuqlkj izos'k djrk gSA varr% ;g vk;u ,d lalwpd (detector) ij vius vkjafHkd iFk ls uhps nwjh x ij Vdjkrk 

gSA 

 [fn;k gS: U;wVªkWu/izksVksu dk nzO;eku = (5/3) × 10−27 kg, bysDVªkWu dk vkos'k = 1.6 × 10−19 C.] 

 
 fuEu esa ls dkSu lk/ls fodYi lgh gS (gSa)? 

 (A) H+ vk;u ds fy, x dk eku 4 cm gSA 

 (B) AM = 144 ds vk;u ds fy, x dk eku 48 cm gSA 

 (C) 1 ≤ AM ≤ 196 ds vk;uksa dks lalwfpr djus ds fy, lalwpd dh Å¡pkbZ (x1 − x0) dk U;wure eku 55 cm gSaA 

 (D) AM = 196 ds vk;u dks lalwfpr djus ds fy, pqEcdh; {ks=k okys vk;r dh U;wure pkSM+kbZ w dk eku 56 cm gSA 

Ans. [A,B] 
Sol. x = 2R 

 x = 
qB
mv2  

 x =
qB

)Ve(m2
2

Δ
 

 For H+ ion   
 x = 3.91 cm 
    –~  4 cm  (A lR; gS) 
 For m = 144 (mP) 
 

  = 12 ( )+Hx  
  = 48 cm   (B lR; gS) 
 For 1 ≤ AM ≤ 196 
 ⇒ (x1 – x0)min = 2R196 – 2R1 
   = (14 × 4) – 4 
   = 52 cm  (C lR; gSS) 
 For AM  = 196 
       wmin = R196 = 28 cm  (D vlR; gSS)  
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SECTION – 3 (Maximum Marks: 24) 
•   This section contains SIX (06) questions.        
•   The answer to each question is a NON-NEGATIVE INTERGER. 
•   Four each question, enter the correct integer corresponding to the answer using the mouse and the on-screen 

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;  
 Zero Marks  :   0 In all other cases. 
   

 
Q.8 ,d 'kadq dh foek;sa vYiRekad 2 mm ,d ,d iSekus ls ekis tkus ij mlds vk/kkj dk O;kl rFkk Å¡pkbZ] nksuksa 20.0 

cm ik;s tkrs gSaA bl 'kadq dk vk;ru Kkr djus esa vf/kdre izfr'kr =kqfV dk eku ______ gksxkA 
Ans. [3] 

Sol. V = HR
3
1 2π  

 ⇒ 
H

dH
R

dR.2
V

dV
+=  

 ⇒ vk;ru ds ekiu esa izfr'kr =kqfV 

 = ⎥⎦
⎤

⎢⎣
⎡ +×

20
2.0

20
2.02 × 100 = 3  

 
Q.9 {kSfrt [ksy ds eSnku ds ,d fcanq (x0, y0) = (0, 0) ls ,d xsan +x-fn'kk esa θ0 dks.k ij izkjafHkd pky v0 ls Qsadh 

tkrh gSA xsan dks ,d iRFkj ls Vdjkuk gS tks mlh {k.k fcanq (x1, y1) = (L, 0) ls Qsadk tkrk gSA iRFkj dks mfpr 

izkjafHkd pky ls ,oa x-fn'kk ls (180 − θ1) ds dks.k ij Qsadk tkrk gSA ,d fu;r v0 ds fy,] tc (θ0, θ1) = (45°, 
45°), rks iRFkj T1 le; i'pkr~ rFkk tc (θ0, θ1) = (60°, 30°), rks iRFkj T2 le; i'pkr~] xsan ls Vdjkrk gSA bl 

n'kk esa (T1/T2)2 ______ gSA 
Ans. [2] 
Sol. 

  
 ekuk fd B : xsan ,   S : iRFkj 
 υ0 : iRFkj dh vkjfEHkd pky 
 D;ksafd vkisf{kd Roj.k = 'kwU; 
 ⇒ ns[kk x;k iFk ,d ljy js[kk gksxk 
 ⇒ feyus ds fy,, v0 sinθ0 = v0sinθ1 

 rFkk Δt = 
0010 cosvcos

L
θ+θυ

 

 fLFkfr I : υ0 = v0 ⇒ Δt1  = T1 = 

⎥
⎦

⎤
⎢
⎣

⎡
+

2
1

2
1v

L

0

 = 
0v2

L  
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 fLFkfr II :  

 

 

60º 30º 

 
 v0 sin 60º = υ0 sin 30º 
 osx ds m/oZ ?kVd cjkcj gksxs 

 v0 × 3
2

 =  υ0 × 1
2

 

 0v3  = υ0  

 ⇒ Δt2 = T2 = 

2
v

2
3.v3

L

0
0 +

 = 
0v2

L  

 ⇒ 
2

2

1

T
T

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
= 2)2(  = 2 

 
Q.10 ,d vkos'k dks ,d csyukdkj {ks=k ds dsanz fcanq P ij fp=kkuqlkj j[kk x;k gS ftlls csyu ds nks Nksj] fcanq P ij 

θ v/kZ-dks.k varfjr djrs gSaA tc θ = 30∘rks csyu ds csyukdkj i `"B ls fo|qr ¶yDl (flux) Φ gSA ;fn θ = 60∘,rks 
csyukdkj i`"B ls fo|qr ¶yDl Φ/ n  gS, tgk¡ n dk eku ______ gSaA  

 
Ans. [3] 
Sol. θ ds fdlh eku ds fy;s, lcls igys θ v/kZ dks.k ds 'kh"kZ ds vanj ls fuxZr QyDl Kkr djsa ge tkurs gS fd bl 

izdkj ds 'kadq ds fy;s dsanz ij vUrfjr Bksl dks.k Ω = 2π [1 – cosθ] gksrk gS 

 ⇒ 'kadq 1 ls fuxZr QyDl = φ0 = 
00 2

QQ.
4 ε

=
επ

Ω [1 – cos θ] 

 ⇒ oØh; lrg ls fuxZr QyDl 

  = 
0

Q
ε

– 2φ0 

 = 
0

Q
ε

– 
0

Q
ε

 [1 – cos θ] = 
0

Q
ε

cosθ 

 ⇒ φ = 
0

Q
ε

.
2
3  rFkk 

n
φ  = 

0

Q
ε

. 
2
1  ⇒ n  = 3  ⇒ n = 3 
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Q.11 nks leckgq f=kHkqtkdkj fizTeksa] P1 ,oa P2 dks ,d nwljs dh Hkqtkvksa ds lekukarj] fuokZr esa fp=kkuqlkj j[kk x;k gSaA 
izdk'k dh ,d fdj.k] fizTe P1 ij vkiru dks.k θ ls bl rjg ls vkifrr gksrh gS fd ckgj tkrh gq;h fdj.k dk 

fizTe P2 }kjk vYire fopyu gksrk gSA ;fn P1 ,oa P2 ds viorZukad] Øe'k% 
2
3  rFkk 3 , rks θ = sin−1 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
β
πsin

2
3

gS, tgk¡ β dk eku ______ gSaA 

 
Ans. [12] 
Sol. izdkf'k; mRØe.krk fl)kar dk mi;ksx djus ij  

  
 fizTe P2 ds fy;s : 
 → U;wure fopyu 

 1 × sinθ1 = 3 sinr    r1 = r2 = 
2
A  

 sinθ1 = 3 × 
2
1  r1 = r2 = 30º⇒ i = e = 60º 

 fizTe P1 ds fy;s :  
 vkifrr dks.k 60º gksxk 

 1 × sin60º = 
2
3 sinr1 

 
2
3 = 

2
3 sinr1 

 r1 + r2 = 60º   

 sin r1 = 
2

1    ⇒ º45r1 =  

 r2 = 15º 

 
2
3 sin(45º) = 1 × sinθ 

 15º = 
180

15×π rad = 
12
π rad 

 θ = sin–1

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛ π
12

sin
2
3  ⇒ 12=β  
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Q.12 vuar yEckbZ dk ,d iryk rkj] ftldk ,dleku js[kh; vkos'k ?kuRo 5 nC/m gS, dks 1 m f=kT;k dh ,d xksyh; 
lrg dks Hksndj] fp=kkuqlkj j[kk gSA xksyh; lrg ij 10 nC vkos'k ,dleku :i ls forfjr gSA ;fn vkos'kksa dk 
vfHkfoU;kl LFkSfrd gS] rks fcanqvksa P rFkk R ds chp ds foHkokUrj dk oksYV esa ifjek.k ______ gksxkA 

 [fn;k gS: SI bdkbZ esa 
04

1
πε

 = 9 × 109, ln 2 = 0.7; rkj }kjk NsfVr {ks=k ux.; ekfu;sA] 

 
Ans. [171] 

Sol. ELine charge = 
r2 0πε

λ  

 ⇒  ΔVLine charge = dr
r2

2

5.0 0
∫ πε

λ  = 
02 ∈π

λ n4  … (i) 

  ΔVSphere = 
R
Q

4
1

0∈π
– 

R2
Q

4
1

0∈π
 

   = 
2
Q

4
1

0∈π
  … (ii) 

 ⇒ ΔVNet = 4n
2 0∈π

λ +
2
Q

4
1

0∈π
 

            = 171 Volts 
 
 
Q.13 nkc P0 = 105 Pa ds ,d ok;q dks"B (air chamber) ds vUnj fdlh f=kT;k dk lkcqu dk ,d xksykdkj cqycqyk gS 

ftlds vUnj vfrfjDr nkc (excess pressure) ΔP = 144 Pa gSaA vc dks"B dk nkc ?kVkdj 8P0/27 dj fn;k tkrk 

gS ftlls cqycqys dh f=kT;k rFkk vfrfjDr nkc cny tkrs gSaA bl izfØ;k esa lHkh rkieku vifjofrZr jgrs gSaA ok;q 

dks vkn'kZ xSl ekfu;s rFkk nksuksa fLFkfr;ksa esa vfrfjDr nkc ΔP dk eku dks"B nkc ls ux.; ekfu;sA u, vfrfjDr 

nkc ΔP dk Pa esa eku ______ gksxkA 
Ans. [96] 
Sol. D;ksafd nh xbZ fLFkfr lerkih; 'krZ dk vuqlj.k djrh gS 
 P1V1 = P2V2 

 V1 = 3
1R

3
4

π ,  V2 = 3
2R

3
4

π  

 P1 = P2 + ΔP1, ΔP1 = 
1R
T4  
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 rFkk P2 = 
27
P8 0 + ΔP2, ΔP2 = 

2R
T4  

 blfy, lerkih; fLFkfr ds fy;s 

 (P0 + ΔP1) × 3
1R

3
4

π = ⎟
⎠
⎞

⎜
⎝
⎛ Δ+ 2

0 P
27
P8 × 3

2R
3
4

π  

 ;gka P0 = 105 Pa 
 ΔP1 = 144 Pa 
 rFkk ΔP1 << P0 

 blfy, (P0 + ΔP1) 
3

2
2

0
3

1 P
T4P

27
P8

P
T4

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
Δ

⎟
⎠
⎞

⎜
⎝
⎛ Δ+=⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
Δ

 

 3
2

0
3

1

0

)P(
1

27
P8

)P(
P

Δ
×≈

Δ
 

 ΔP2 = )Pa144(
3
2P

3
2

1 ×=Δ  

 ΔP2 = 96 Pa 
 

SECTION – 4 (Maximum Marks: 12) 
•   This section contains TWO (02) paragraphs. 
•   Based on each paragraph, there are TWO (02) questions. 
•   The answer to each question is a NUMERICAL VALUE. 
• For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual 

numeric keypad in the place designated to enter the answer. 
•   If the numerical value has more than two decimal places, truncate/round-off the value to TWO decimal 

places. 
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +3 f ONLY the correct numerical value is entered in the designated place; 
 Zero Marks  :   0 In all other cases.   

 

PARAGRAPH I (Q.14 & 15) 
 fp=kkuqlkj ;ax ds f}f>jhZ iz;ksx esa] A ,oa B f>fjZ;ka vius fLFkj e/;fcanq ds lkis{k nksyu dj jgh gSa tcfd muds chp 

dh nwjh dk vkSlr eku 0.8 mm gSA le; t ij] nksuksa f>fjZ;ksa ds chp dh nwjh d = (0.8 + 0.04 sin ωt) mm gS] tgk¡ 
ω = 0.08 rad s−1 gSA ijns dh f>fjZ;ksa ls nwjh 1 m gS rFkk f>fjZ;ksa dks iznhIr djus okys izdk'k dh rjaxnS/;Z 6000 Å 
gSA ijns ij O;frdj.k (interference) iSVuZ le; ds lkFk cnyrk gS] ijUrq fcanq O ij fLFkr dsanzh; nhIr fÝat 
(zeroth fringe) fLFkj jgrh gSA 
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Q.14 fcanq O ls Åij vkBoha (8th) nhIr fÝat] nks pje fLFkfr;ksa ds chp] le; ds lkFk nksyu djrh gSA bu nksuksa pje 

fLFkfr;ksa ds chp dh nwjh ekbØks ehVj (µm) esaa ______ gksxhA  
Ans. [601.50] 
Sol. D;ksafd dsnzh; pedhyh fÝat dh fLFkfr ifjofrZr ugha gksrh nksuksa fLyV¡ π dykarj ds lkFk nksyu dj jgh gS  

 8th oh pedhyh fÝat ds fy;s 

 y = 310
)tsin04.08.0(

D8
×

ω+
λ  

    = 
)tsin04.08.0(

101060008 310–

ω+
×××  

 y = 
)tsin04.08.0(

1048 4–

ω+
×  

 d, 0.84 mm ls 0.76 mm rd ifjofrZr gksrk gS 

 Δy = 6.015 × 10–4   
      = 601.50 µm 
  
Q.15 vkBoha (8th) nhIr fÝat ds pyus dh vf/kdre pky __________ µm/s gksxhA 
Ans. [24.00] 
Sol. pky Kkr djus ds fy;s   

 ⎟
⎠
⎞

⎜
⎝
⎛ λ

δ
δ

=
δ
δ

d
D8

tt
y  = –

)t(
d

d
D8
2 δ

δλ  

 v = – 2d
D8λ  (0.04ω cosωt) × 10–3 

 vmax = 2d
D8λ × 4ω × 10–5 = 6–

7–7–

1064
108411068

×
×××××× = 24 × 10–6 = 24 µm/s   

  
PARAGRAPH II (Q.16 & 17) 
 ,d nzO;ekujfgr fLizax ls tqM+s ,d gh nzO;eku m ds nks d.k] 1 vkSj 2, fp=kkuqlkj ,d ?k"kZ.k jfgr lery ij gSaA 

izkjaHk esa] ;s nksuksa d.k] ftudk nzO;eku dsanz x0 ij gS] vk;ke a rFkk dks.kh; vko`fr ω ls nksyu dj jgs gSaA vr%] le; 
ij mudh fLFkfr;ka] Øe'k% x1(t) = (x0 + d) + a sin ωt vkSj x2(t) = (x0 − d) − a sin ωt gSa, tgka d > 2a gSA nzO;eku 
m dk ,d d.k 3, pky u0 = aω/2 ls bl fudk; dh rjQ pyrs gq, le; t0 ij d.k 2 ls rkR{kf.kd izR;kLFk la?kê 
(elastic collision) djrk gSA varr% d.kksa 1 o 2 dk nzO;eku-dsanz pky vcm ls pyrk gS vkSj ;s d.k vk;ke b rFkk 
mlh dks.kh; vko`fr ω ls nksyu djrs gSaA 

 
 

 
Q.16 ;fn la?kê] le; t0 = 0 ij gksrk gS rks vcm/(aω) dk eku __________ gksxkA 
Ans. [00.75] 
Sol. t = 0, ij 2 ek/; fLFkfr ij gS 
 ∴ VDdj ds i'pkr u2 = aω ckbZa vkSj gksxh, osx vUrZifjofrZr gks tk;sxsa 

 ∴ v2 = 
2

aω  nkbZa vkSj  
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     u1 = aω nkbZa vkSj   

 ∴ vcm = 
4
a3 ω  

     
ωa

vcm = 
4
3 = 0.75 

 

Q.17 ;fn la?kê] le; t0 = π/(2ω) ij gksrk gS rks 4b2/a2 dk eku ________ gksxkA 
Ans. [4.25] 

Sol. At t = 
ω
π

2
, u2 = 0  

 VDdj ds i'pkr~, v2 = 
2

aω  nkbZz vkSj gS  

 u1 = 0  

 ∴ vcm = 
4

aω  nkbZa vksj gS 

 w.r.t. 

  
 v = 22 x–Aω  

 
4

aω = 22 a–Aω  

 
16
a2

+ a2 = A2 

 2a
16
17 = A2 = b2 

 ∴ b2 = 2a
16
17  

 
4

17
a
b4
2

2
=  = 4.25 
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JEE Advanced Exam 2024 
(Paper & Solution) 

     

PAPER-2 
 

CHEMISTRY 
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 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 cksj ekWMy ds vuqlkj] vf/kdre xfrt ÅtkZ okyk bysDVªkWu gS: 
 (A) H ijek.kq dh izFke d{kk esa bysDVªkWu (B) He+ dh izFke d{k esa bysDVªkWu 
 (C) He+ dh nwljh d{kk esa bysDVªkWu (D) Li2+ dh nwljh d{kk esa bysDVªkWu 
Ans. [B] 
Sol. nth cksgj d{kd esa bysDVªku dh fLFkfrt ÅtkZ, 

 K.E. = 13.6 
2

2
Z
n

eV/atom 

 n = 1 (H-ijek.kq) → K.E. ∝ 
2

2
1
1

 = 1  

 n = 1 (He+ vk;u) → K.E. ∝ 
2

2
2
1

= 4  

 n = 2 (He+ vk;u) → K.E. ∝ 
2

2
2
2

= 1 

 n = 2 (Li2+ vk;u) → K.E. ∝ 
2

2
3
2

= 9
4

 

 mPpre ds fy, → n = 1 of He+ vk;u. 
 
Q.2 ,d /kkrq U;wu (metal deficient) vkWDlkbM MXY2O4 (M rFkk Y /kkrq gSa) ds uewus esa, M, +2 vkSj +3 vkWDlhdj.k 

voLFkkvksa esa rFkk Y, +3 vkWDlhdj.k voLFkk esa mifLFkr gSA ;fn M2+ dk M esa va'k 1
3
gS, rks X dk eku _____ gSA 

 (A) 0.25  (B) 0.33  (C) 0.67  (D) 0.75 
Ans. [D]  
Sol. MXY2O4 

CAREER POINT 

Date : 26 / 05 / 2024
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 M+2 = X
3

, M+3 = 2X
3

 

 lHkh ijek.kq dh dqy vkWDlhdj.k la[;k 

 2X
3

+ 3 2X
3

⎛ ⎞
⎜ ⎟
⎝ ⎠

+ 2(+3) + 4 (–2) = 0 

 2X
3

+2X + 6 – 8 = 0 

 8X
3

= 2 

 X = 6
8

= 3
4

 = 0.75 

 

Q.3 fuEufyf[kr vfHkfØ;k ds vuqØe esa] izeq[k mRikn Q gS  

 L-XyqdkWt 
2 3

i) HI,

ii) Cr O , 775K,
10 20atm

Δ

−

⎯⎯⎯⎯→  P 2Cl (excess)

UV
⎯⎯⎯⎯⎯→ Q 

 (A) 

 Cl 
ClCl 

ClCl 
Cl 

 (B) 

 Cl
ClCl 

Cl

 (C) 

Cl

Cl

  (D) 

 Cl 
ClCl 

ClCl 
Cl 

  

Ans. [D]  
Sol.  

 
8 12 6C H O

L Glu cose− (i) HI/Δ⎯⎯⎯⎯→ 6 14
(n Hexane)
C H
−

2 3Cr O

775 K
10 20 atm−

⎯⎯⎯→

Cl2 (excess)
UV light 

Cl
ClCl

ClCl
Cl

(BHC)

 

 
Q.4 QkWLQksjl isaVkDyksjkbM dk ,d dkcZfud /kqzoh; foyk;d esa ¶yksjhus'ku djus ij cuus okys Lih'kht gS: 

 (A) [PF4]+[PF6]− and [PCl4]+[PF6]−  (B) [PCl4]+[PCl4F2]− and [PCl4]+[PF6]− 
 (C) PF3 and PCl3   (D) PF5 and PCl3 
Ans. [B]  
Sol. ;fn PCl5 /kzqoh; foyk;d esa ¶yksjhuhd`r gS rks vk;fud lek;ooh curs gS tSls.:- 

 [PCl4]+[PCl4F2]− (jaxghu fØLVyu) 

 and [PCl4]+[PF6]− (lQsn fØLVy) 
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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. 
  

 

Q.5 gkbMªSftu (N2H4) ds ,d tyh; foy;u dk O2 }kjk fo|qr jklk;fud vkWDlhdj.k djus ij jklk;fud ÅtkZ fo|qr 

ÅtkZ ds :i esa fudyrh gSA bl fo|qr jklk;fud vfHkfØ;k ls mRiUu gksus okys mRiknksa esa ls ,d mRikn N2(g) gSA 
 Åij nh x;h izfØ;k ds fy, lgh dFku/dFkuksa dk p;u djsa 
 (A) ,uksM ij] OH− vk;u N2H4 ls vfHkfØ;k djds N2(g) vkSj ty cukrs gS] ftlls 4 bysDVªkWUl ,uksM ij tkrs gSaA  
 (B) dSFkksM ij] N2H4 ds VwVus ls N2(g) curh gS vkSj uotkr (nascent) gkbMªkstu bysDVªksM ij fudyrh gSa] tks fd 

vkWDlhtu ls vfHkfØ;k djds ty cukrh gS 
 (C) dSFkksM ij] v.kqd (molecular) vkWDlhtu dk ifjorZu OH− esa gksrk gS 
. (D) fo|qr jklk;fud vfHkfØ;k (electrochemical process) ds izeq[k lgmRikn ukbVªkstu ds vkWDlkbM~l gSaA 
Ans. [A, C]  

Sol. 
2

2 4
Oxidation
(Anode)

N H
−

+
0

2
Reduction
(Cathode)

O → 
0

2N + H2O–2 

 ,uksM ij: N2H4 + 4OH– ⎯→ N2 + 4H2O + 4e– 
 dSFkksM ij: O2 + 2H2O + 4e– ⎯→ 4OH– 

 iw.kZ vfHkfØ;k: N2H4 + O2 ⎯→ N2 + 2H2O 
 dFku (A) vkSj (C) lgh gS 
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Q.6 P dks Q esa ifjofrZr djus ds fy, vfHkdkjdksa (reagents) ds lgh vuqØe okyk (okys) fodYi gS ¼gSa½ 

  
 (A) i) fyUMykj vfHkdeZd, H2; ii) SnCl2/HCl;    iii) NaBH4;           iv) H3O+ 
 (B) i) fyUMykj vfHkdeZd, H2; ii) H3O+;             iii) SnCl2/HCl;     iv) NaBH4 
 (C) i) NaBH4;         ii) SnCl2/HCl;    iii) H3O+;             iv) fyUMykj vfHkdeZd, H2 
 (D) i) fyUMykj vfHkdeZd, H2; ii) NaBH4;          iii) SnCl2/HCl;     iv) H3O+ 
Ans. [C,D]  
Sol.  
 (C) 

             

 

O 
O 

H3C 

O 
COOEt 
CN 

 

O
O

H3C

OH
COOEt
CN

NaBH4 SnCl2

HCl

OH 

CH=NH

O 
O

H3C 

COOEt

 
 

         
HO 

OH 
COOH
CHO

H3O+ Lindlar's catalyst 

H2

HO

OH
COOH
CHO

 
 

 (D)  

 

O 
O 

H3C 

O 
COOEt
CN

(i) Lindlar's catalyst
H2

 

 

O 
O 

H3C 

O 
COOEt 
CN 

(ii) NaBH4

O
O

H3C

OH
COOEt 
CN 

 

 

 
SnCl2 

O 
O 

H3C 

OH 
COOEt
CH=NHHCl 

H3O+

HO

OH
COOH 
CHO 

 
 

Q.7 ijvkWDlkbM ca/krk okyk (okys) ;kSfxd gS (gSa): 
 (A) H2S2O7 (B) H2S2O8 (C) H2S2O5 (D) H2SO5 
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Ans. [B, D] 
Sol.  

 

 

O

S

O

HO O
O

S

O

OHH2S2O7 

O

S

O

HO O
O

S

O

OHH2S2O8 O

S

O

HO

O

S

O

OHH2S2O5 

HO

O

S

O

OH2SO5 OH

 
 

SECTION – 3 (Maximum Marks: 24) 
•   This section contains SIX (06) questions.        
•   The answer to each question is a NON-NEGATIVE INTEGER. 
•    Four each question, enter the correct integer corresponding to the answer using the mouse and the on-screen 

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;  
 Zero Marks  :   0 In all other cases. 
 

Q.8 1g pkjdksy ij ,flfVd ,flM dh ,d iw.kZ ,dk.kqd lrg ds fuekZ.k ds fy, 0.5 M ,flfVd ,flM ds 100 mL dk 
mi;ksx fd;k x;kA dqN ,flfVd ,flM dk vf/k'kks"k.k ugha gqvkA vf/k'kksf"kr ugha gq, ,flM dks mnklhu djus ds 
fy, 1 M NaOH ds 40 mL foy;u dh vko';drk iM+rh gSaA ;fn ,flfVd ,flM dk izR;sd v.kq pkjdksy dh lrg 
dk P × 10−23 m2 {ks=kQy ?ksjrk gS rks P dk eku _____ gSaA 

 [fn;k x;k gS % pkjdksy ds lrg dk {ks=kQy = 1.5 × 102 m2g−1; vkoksxknzks la[;k (NA) = 6.0 x 1023 mol−1] 
Ans. [2500]  

Sol. vf/k'kks"kd CH3COOH ds eksyks dh la[;k = 40 1
1000

× = 4 × 10–2 eksy 

 vf/k'kks"kd CH3COOH ds eksyks dh la[;k = 100 0.5
1000

×  – 4 × 10–2 

       = 10–2 eksy 
 ,d v.kq ds }kjk <dk gqvk lrgh {ks=k  

 CH3COOH = 
2

2 23
1.5 10

10 6 10−
×

× ×
 = 

2 23150 10 10
6

−× ×  

         = 2500 × 10–23 m2 
 ∴ iz'u P ds vuqlkj = 2500  
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Q.9 ik=k-1 esa ,d vok"i'khy foys; X ds w2 xzke dks w1 xzke ty esa ?kksyk tkrk gSA ik=k-2 esa ,d vU; vok"i'khy foys; 
Y ds w2 xzke dks  w1 xzke ty esa ?kksyk tkrk gSA nksuksa ik=kksa ds rkieku vkSj nkc leku gSA X dk eksyj ekl Y ds 
eksyj ekl dk 80% gSA buds vius vius lkanz.k esa X dk okUV gkWQ xq.kd (van’t Hoff factor) Y ds okUV gkWQ 
xq.kd dk 1.2 xquk gSA 

 ik=k-1 ds foy;u dk DoFkuakd dk mUu;u (elevation of boiling point) ik=k-2 ds foy;u dk DoFkukad dk mUu;u 
dk  _____ % gSA 

Ans. [150]  
Sol. ik=k -I 

 (ΔTB)I = iX 2

x 1

w 1.
M w

 × 1000 × Kb 

 Mx = ‘X’ dk eksyj nzO;eku 
 ik=k -II 

 (ΔTB)II = iY 2

y 1

w 1.
M w

 × 1000 × KB 

 MY = ‘Y’ dk eksyj nzO;eku 

 b I

b II

( T )
( T )
Δ
Δ

× 100 = yx

y x

Mi .
i M

× 100 

             = 1.2 × 100
80

 × 100 = 150 % 

 
Q.10 ,d f}jTtqdh; (double strand) lajpuk ds DNA dh ,d jTtqd uhps nh xbZ gS: 

   
 bl f}jTtqdh; lajpuk ds DNA dks nks ,d jTtqdksa esa ifjofrZr djus ds fy, dqy _____ kcal mol−1 ÅtkZ dh 

vko';drk gSA 
 [fn;k x;k gS: izfr gkbMªkstu cU/k dh vkSlr ÅtkZ A-T {kkjd ;qxy (base pair) ds fy, 1.0 kcal mol−1, G-C {kkjd 

;qxy ds fy, 1.5 kcal mol−1, vkSj A-U {kkjd ;qxy ds fy, 1.25 kcal mol−1 gSA QkWLQsV lewgksa ds chp esa fLFkj 
fo|qr izfrd"kZ.k dks udkj ysaA] 

Ans. [41]  
Sol.  

 

 A 

T 
(1) 

G 

C 
(i) 

T 

A 
(2) 

C 

G 
(ii) 

A 

T 
(3) 

C 

G 
(iii) 

G 

C 
(iv) 

T 

A 
(4) 

A

T
(5)

A

T
(6)

G

C
(v)

T

A
(7)

C

G
(vi)  

 dqy ÅtkZ= [BE H-ca/k A – T × A dh l¡[;k = T ;qXe × 2] + [BE H- ca/k G – C × G dh l¡[;k ≡ C ;qXe × 3] 
 = [1 × 7 × 2] + [1.5 × 6 × 3] 
 = 14 + 27 
 = 41 kcal 
 

Q.11 ,d uewus esa izkjEHk esa ;qjsfu;e dk dsoy U-238 leLFkkfud gSA le; ds lkFk dqN U-238 ds ukfHkdh; {k; ds 
QyLo:i Pb-206 curk gS vkSj Y-238 dh dqN ek=kk vfo?kfVr jg tkrh gSA 

 uewus dh vk;q P x 108 o"kZ gksus ij] mlesa Pb-206 vkSj U-238 ds Hkkj dk vuqikr 7 ik;k x;kA 
 P dk eku _____ gSA 
 [fn;k gS  U-238 dh v/kZ vk;q 4.5 x 109 o"kZ gS loge2 = 0.693] 
Ans. [143]  
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Sol. uewus dh vk;q → t o"kZ 
  [A]0 ∝ U-238 ds izkjfEHkd eksy 
   [A]t ∝ U-238 ds vafre eksy 

 0

t

[A]
[A]

 = 

1 7
238 206

1
238

+
 

          = 0.0042 0.0340
0.0042

+  

          = 9.1 

          = 9
2.303log 2 t

4.5 10
×

×
= 2.303log9.1 

        t = 14.27 × 109 o"kZ 
          = 142.7 × 109 o"kZ 
       P = 142.7 
  P ≈ 143 
 
Q.12  [Co(CN)4]4−, [Co(CO)3(NO)], XeF4, [PCl4]+, [PdCl4]2− , [ICl4]− , [Cu(CN)4]3− rFkk P4 esa prq"Qydh; 

T;kfefr okys Lih'kht dh dqy la[;k _____ gSA 
Ans. [5] 
Sol. [Co(CN)4]4– ⇒ Co0 ⇒ 3d74s2 
 SFL ds dkj.k, CN– dk ;qXeu vkSj bysDVªkWu dk LFkkukUrj.k gksrk gS vkSj ladj.k dsp2 gS 

 T;kfefr ⇒ prq"Qydh; 
NC

Co
CN

CN

CN

4–

 

 [Co(CO)3NO] 
 Co–1 ⇒ 3d10 SFL CO vkSj NO ds dkj.k 
 sp3 ladj.k 

 T;kfefr = prq"Qydh; 

CO

Co

NO

CO CO
  

 XeF4 ⇒ 4bp + 2lp ⇒ sp3d2 

 oxZ leryh;  Xe
F F

FF
  

 PCl4
+ ⇒ 4pb + 0lp 

 sp3 ⇒ prq"Qydh;  

Cl

P

Cl

Cl Cl

+

 

 [PdCl4]2– ⇒ Pd2+, Cl– dk SFL Hkkfr O;ogkj  

 Pd2+ ⇒ 4d8 ⇒ dsp2 ⇒ oxZ leryh;  
Cl

Pd
Cl

Cl

Cl

2–

 

 ICl4
– ⇒ 4bp + 2lp 



 CAREER POINT  
 

Kota H.O. : Career Point Ltd., CP Tower, IPIA, Road No.1, Kota (Raj.), Ph: 080-47250011                              www.careerpoint.ac.in                         8 

Paper-2  

 sp3d2 

 oxZ leryh;  
Cl

Cl

Cl

Cl

–

 

 [Cu(CN)4]3– ⇒ Cu+1 ⇒ 3d10 
                     ⇒ sp3 

 prq"Qydh;  

CN

Cu

CN CN

3–

CN

 

 P4 prq"Qydh; gSA                       

 

Q.13 ,d dkcZfud ;kSfxd P, ftldk v.kqlw=k C6H6O3 gS] Qsfjd DyksjkbM ijh{k.k nsrk gS vkSj blesa var%vkf.od gkbMªkstu 
vkca/k ugha gSA ;kSfxd P, NH2OH ds 3 lerqY;kad ls vfHkfØ;k djus ij vkWfDle Q cukrk gSA KOH dh mifLFkfr 
esa] esfFky vk;ksMkbM dh vf/kd ek=kk ls P dk foospu (treatment) djus ij eq[; mRikn ;kSfxd R curk gSA ;kSfxd 
R dh vfHkfØ;k vkblks-C;wVkbyeSxzhf'k;e czksekbM dh vf/kd ek=kk ls djus ds i'pkr~ H3O+ ls foospu djkus ij 
eq[; mRikn ;kSfxd S curk gSA 

 ;kSfxd S esa esfFky (−CH3) lewg(gksa) dh dqy la[;k _____ gSA 
Ans.[12] 
Sol.  

 

 OH

HO OH
(P)

O

O O

3 equivalents
NH2OH 

NOH

HON NOH
(Q)  

 

 O 

O O 
(P) 

O 

O O 

(i) Excess CH3–CH–CH2MgBr

CH3 

HC 

CH3l excess 
KOH 

(R) 

(ii) H3O+ 

CH3 

CH2 

Me 

Me 

OH CH2 
CH 

CH3

CH3Me 

Me 
CH2 CH

CH3

CH3OH 
CH3 H3C 

CH3 

HO 

 
 CH3 oxZ dh la[;k = 12 
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SECTION – 4 (Maximum Marks: 12) 
•   This section contains TWO (02) paragraphs. 
•    Based on each paragraph, there are TWO (02) questions. 
•   The answer to each question is a NUMERICAL VALUE. 
• For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual 

numeric keypad in the place designated to enter the answer. 
•   If the numerical value has more than two decimal places, truncate/round-off the value to TWO decimal 

places. 
•   Answer to each question will be evaluated according to the following marking scheme : 
 Full Marks   : +3 If ONLY the correct numerical value is entered in the designated place; 
 Zero Marks  :   0 In all other cases. 
 

 

“PARAGRAPH I” (Q.14 & 15) 
 ,d dkcZfud ;kSfxd P, ftldk v.kqlw=k C9H18O2 gS] czksehu okVj dks jaxfoghu djrk gS rFkk vk;ksMksQkWeZ ijh{k.k nsrk 

gSA P dk vkstksuhdj.k ds i'pkr H2O2 ls foospu djus ij Q vkSj R curs gSA Q vk;ksMksQkWeZ ijh{k.k nsrk gS ysfdu 
R vk;ksMksQkWeZ ijh{k.k ugha nsrk gSA Q vkSj R fijhMhfu;e DyksjksØksesV (PCC) ds }kjk vkDlhdj.k djus ds i'pkr~ 
xeZ fd;s tkus ij Øe'k% S vkSj T nsrs gSA S vkSj T nksuksa gh vk;ksMksQkWeZ ijh{k.k nsrs gSA 

 Q ds 500 eksyksa vkSj R ds 500 eksyksa dk iw.kZ lgcgqydhdj.k (copolymerization) gksus ij ,d vpØh; lgcgqyd 
(copolymer) U dk ,d eksy curk gSA 

 [fn;k gS] ijek.kq Hkkj : H =1, C = 12, O =16] 
 
Q.14 S vkSj T esa vkWDlhtu ijek.kqvksa dh la[;k dk ;ksx _____ gSA 
Ans. [2]  
Sol.  

 

 
OH

OH
CHI3

Decolorization of Br2/H2O

(P)
C9H18O2 

(i) O3 

(ii) H2O2 

OH
COOH + HOOC

OH
(R)

gives + ve iodoform
PCC 

(Q) 
gives – ve iodoform

PCC 
 

                                     

 O
COOH

Δ
O

HOOC

Δ
O

(S)
Δ

+ve iodoform

O
(T)

Δ

+ve iodoform  
 S vkSj T es O-ijek.kq dh la[;k dk ;ksx = 1 + 1 = 2 
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Q.15 U dk v.kqHkkj _____ gSA 
Ans. [93018]   
Sol.  

 

 OH 
COOH 

(Q) 
+ HOOC 

O

O

O

O
n(PHBV)

(C9H14O4)n

OH 

 
 cgqyd dk eksyj Hkkj = (104 × 500) + (118 × 500) – 18 × 999 
 = 52000 + 59000 – 17982 
 = 93018 g 
 
“PARAGRAPH II” (Q.16 & 17) 
 iksVSf'k;e QsjhlkbukbM ds tyh; foy;u esa iksVSf'k;e vk;ksMkbM dks feykus ij] ,d mRØe.kh; vfHkfØ;k 

(reversible reaction) gksrh gS ftlesa ,d ladqy P curk gSA izcy vEyh; ek/;e esa lkE;koLFkk iw.kZ :i ls P dh 
fn'kk esa foLFkkfir gks tkrh gSA {kh.k vEyh; ek/;e esa ladqy P esa ftad DyksjkbM feykus ij ,d vYi foys; ladqy 
Q izkIr gksrk gSA 

 
Q.16 P ds nks eksyksa dks cukus ds fy, vko';d vk;ksMkbM vk;uksa ds eksyksa dh la[;k _____ gSA 
Ans. [2]  
Sol. bl lehdj.k ls ges KI ds 2 eksy pkfg,  
 2KI + 2K3[Fe(CN)6] → I2 + 2K4[Fe(CN)6] 
 
Q.17 Q ds v.kqlw=k esa ftad vk;uksa dh la[;k _____ gSA 
Ans. [2 or 3]  
Sol. 2K4[Fe(CN)6] + 3ZnCl2 → K2Zn3[Fe(CN)6]2 + 6KCl 
             Or 
 K4[Fe(CN)6] + 2ZnCl2 → Zn2[Fe(CN)6] + 4KCl 
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JEE Advanced Exam 2024 
(Paper & Solution) 

     

PAPER-2 
 

MATHEMATICS 
 

SECTION – 1 (Maximum Mark : 12) 
•   bl [k.M esa pkj (04) iz'u gSA        
•   izR;sd iz'u ds fy, pkj fodYi (A), (B), (C) vkSj (D) fn, x, gSA bu pkj fodYiksa essa ls dsoy ,d fodYi gh lgh mÙkj 

gSA  
•   izR;sd iz'u ds fy, fn, gq, fodYiksa esa ls lgh mÙkj ls lacaf/kr fodYi gks pqfu,A           
•   izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;kstuk ds vuqlkj gksxk : 
 iw.kZ vad   : +3 ;fn flQZ lgh fodYi gh pquk x;k gSA  
 'kwU; vad  :   0 ;fn dksbZ Hkh fodYi ugha pquk x;k gS (vFkkZr~ iz'u vuqÙkfjr gSa) 
 _.k vad  : –1 vU; lHkh ifjfLFkfr;ksa esaA 
 

Q.1 izfrykse f=kdks.kferh; Qyuksa ds dsoy eq[; ekuksa dks /;ku esa j[krs g,] 1 –13 2tan sin 2cos
5 5

−⎛ ⎞⎛ ⎞⎛ ⎞ −⎜ ⎟⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠⎝ ⎠

 dk eku 

gS- 

 (A) 7
24

 (B) 7
24
−  (C) 5

24
−  (D) 5

24
 

Ans. [B]  

Sol. 1 –13 2tan sin 2cos
5 5

−⎛ ⎞⎛ ⎞⎛ ⎞ −⎜ ⎟⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠⎝ ⎠

 

 Let sin–1 3
5

= α,     2cos–1 2
5

= β   ⇒ cos
2
β = 2

5
 

 ∵ sin α = 3
5

      ⇒ tan α = 3
4

      tan β = 
2

2 tan
2

1 tan
2

β

β−
= 

12
2
11
4

×

−
= 4

3
 

 ⇒  tan(α – β) = tan tan
1 tan tan

α − β
+ α β

 = 

3 4
4 3
1 1

−

+
 = – 7

24
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Q.2 ekuk fd S = {(x, y) ∈ R × R : x ≥ 0, y ≥ 0, y2 ≤ 4x, y2 ≤ 12 – 2 x vkSj 3y + 8 x ≤ 5 8  } gSA ;fn {ks=k 
(region) S dk {ks=kQy 2α  gS] rc α cjkcj gS - 

 (A) 17
2

 (B) 17
3

 (C) 17
4

 (D) 17
5

 

Ans. [B]  
 
Sol. y2 = 4x, y2 = 12 – 2x ⇒ x = 2, y = 8  

 

 y 
y2=4x 

y2 = 12 – 2x 

A(2, 8 ) 

3y+ 8 x = 5 8  

C 
(2,0) 

B 
(5,0) 

 

 A = 
2

0

12 xdx 3 8
2

+ × ×∫  

     = 
23

2

0

22 x
3

⎡ ⎤
×⎢ ⎥

⎢ ⎥⎣ ⎦
+ 3 2  = 4

3
× 2 2 + 3 2 = 17 2

3
 

 ∵ A = α 2  ⇒ α = 17
3

    

 fodYi (B) lgh gS  

 
Q.3 ekuk fd k ∈ R gSA ;fn 

x 0
lim
→ +

(sin(sin kx) + cos x + x)2/x = e6, rc k dk eku gS- 

 (A) 1 (B) 2 (C) 3 (D) 4 
Ans. [B]  

Sol. A = 
x 0
lim

+→
(sin(sin kx) + cos x + x)2/x = e6 

 ⇒ InA = 
x 0
lim

+→

2
x

(sin (sin kx) + cos x + x –1)  

 ⇒ InA = 
x 0
lim

+→
2 2

sin(sin kx) sin kx kx (1 cos x). . 1 .x
sin kx kx x x

−⎛ ⎞+ −⎜ ⎟
⎝ ⎠

  

 ⇒ InA = 2(k + 1)  

 ⇒ A = e2(k + 1) = e6 

 ⇒ k + 1 = 3 
 ⇒ k = 3 – 1 = 2 
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Q.4 ekuk fd f : R → R ,d Qyu gS] tks  

 f(x) = 
2

2x sin , if x 0,
x

0, if x 0

⎧ π⎛ ⎞ ≠⎪ ⎜ ⎟
⎝ ⎠⎨

⎪ =⎩

 

 }kjk ifjHkkf"kr gSA rc fuEufyf[kr dFkuksa esa ls dkSu lk lR; gS\ ? 

 (A) varjky 10
1 ,

10
⎡ ⎞∞⎟⎢⎣ ⎠

 esa f(x) = 0 ds vuar gy gSA  

 (B) varjky 
1 ,⎡ ⎞∞⎟⎢π⎣ ⎠

 esa f(x) = 0 dk dksbZ gy ugha gSA  

 (C) varjky 10
10,

10
⎛ ⎞
⎜ ⎟
⎝ ⎠

 esa f(x) = 0 ds gyksa dk leqPp; ifjfer gSA  

 (D) varjky 2
1 1,⎛ ⎞

⎜ ⎟ππ⎝ ⎠
 esa f(x) = 0 ds 25 ls vf/kd gy gSaA   

Ans. [D] 

Sol. f(x) = 
2

2x sin , if x 0,
x

0, if x 0.

⎧ π⎛ ⎞ ≠⎪ ⎜ ⎟
⎝ ⎠⎨

⎪ =⎩

 

 f(x) = 0 ⇒ 2sin
x
π⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 0  

 ⇒ 2x
π  = nx 

 ⇒ x2 = 1
n

 

 ⇒ 1x
n

=  

 If x ∈ 10
1 ,

10
⎡ ⎞∞⎟⎢⎣ ⎠

 If x ∈ 1 ,⎡ ⎞∞⎟⎢π⎣ ⎠
 If x ∈ 10

10,
10

⎡ ⎞
⎟⎢⎣ ⎠

 

 10
1 1 ,

10n
⎡ ⎞∈ ∞⎟⎢⎣ ⎠

 1 1 ,
n

⎡ ⎞∈ ∞⎟⎢π⎣ ⎠
 10n (10 , )∈ ∞  

 10n (0, 10 )∈  n (0, )∈ π  n vuUr  

 ( 10 2n 0,(10 ) ⎤∈ ⎦  ( 2n 0, ⎤∈ π ⎦  If 2
1 1x ,⎛ ⎞∈⎜ ⎟ππ⎝ ⎠

 

 n ds Kkreku n = 1, 2, 3, …..9 n ∈ (π, π2) 
    n∈ (π2, π4) 
    n∈ (9.8, 97.2 …….)  
    25 ls vf/kdre gy  
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SECTION – 2 (Maximum Mark : 12) 
•   bl [kaM esa rhu (03) iz'u gSA        
•   izR;sd iz'u ds fy, pkj fodYi (A), (B), (C) vkSj (D) fn, x, gSA bu pkj fodYiksa esa ls ,d ;k ,d ls vf/kd fodYi 

lgh mÙkj gS (gSa)          
•   izR;sd iz'u ds fy, fn, gq, fodYiksa esa ls lgh mÙkj (mÙkjksa) ls lacaf/kr fodYi (fodYiksa) dks pqfu,A         
•   izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;kstu 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 gSa ijUrq dsoy nks fodYiksa dks pquk x;k gSa vkSj 
     nksuksa pqus gq, fodYi lgh fodYi gSA 
 vkaf'kd vad  : +1 ;fn nks ;k nks ls vf/kd fodYi lgh gS ijUrq dsoy ,d fodYi dks pquk x;k gS vkSj pquk 
     gqvk fodYi ,d lgh fodYi gSA            
 'kwU; vad  :   0 ;fn fdlh Hkh fodYi dks ugh pquk x;k gS ¼vFkkZr~ iz'u vuqÙkfjr gS½  
 _.k vad  : –2 vU; lHkh ifjfLFkfr;ksa esa 
 
  

 

Q.5 ekuk fd S mu lHkh (α, β) ∈ R × R dk leqPp; gS fd  

 
x
lim
→∞

2
e 2

e

1sin(x )(log x) sin
x

x (log (1 x))

α

αβ β

⎛ ⎞
⎜ ⎟
⎝ ⎠

+
= 0, 

 gSA rc fuEufyf[kr esa ls dkSu lk (ls) lgh gS (gSa)?  
 (A) (–1, 3) ∈ S  
 (B) (–1, 1) ∈ S  
 (C) (1, –1) ∈ S  
 (D) (1, –2) ∈ S  
Ans. [B,C] 

Sol. 
x
lim
→∞

2
2

1sin(x )sin ( n x)
x

x ( n (1 x))

α

αβ β

⎛ ⎞
⎜ ⎟
⎝ ⎠

+

A

A
= 0 

 = 0
))x1(n(x

x
1

)nx(
x
1

x
1sin)xsin(

lim

2

22
2

x
=

+⎟
⎠
⎞

⎜
⎝
⎛

⎟
⎠
⎞

⎜
⎝
⎛

βαβ

α

∞→
A

A
  

 ;g laHko gSa ;fn αβ + 2 > 0 
 αβ > –2 
 
 (A) αβ = – 3 
 (B) αβ = – 1 
 (C) αβ = – 1 
 (D) αβ = – 2 
 

Q.6 fcUnq P(1, 3, 2,) ls js[kk 
x 2 y 4 z 6

1 2 1
− − −

= =  ds lekUrj [khaph x;h ljy js[kk] ry L1 : x – y + 3z = 6 dks 

fcUnq Q ij izfrPNsfnr djrh gSA ,d vU; ljy js[kk tks fcUnq Q ls gksdj tkrh gS vkSj ry L1 ds yacor gS] ry 
L2 : 2x – y + z = – 4 dks fcanq R ij izfrPNsfnr djrh gSA rc fuEufyf[kr dFkuksa sa ls dkSu lk (ls) lR; gS ¼gSa½ ?  

 (A) js[kk[kaM PQ dh yackbZ 6  gS 
 (B) R ds funsZ'kkad (1, 6, 3) gSa   
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 (C) f=kHkqt PQR dk dsUnzd 4 14 5, ,
3 3 3

⎛ ⎞
⎜ ⎟
⎝ ⎠

 gS 

 (D) f=kHkqt PQR dk ifjeki 2  + 6  + 11  gS 
Ans. [A,C] 

Sol. P(1, 3, 2) ls tkus okyh 
x 2 y 4 z 6

1 2 1
− − −

= =  ds lekukUrj js[kk dk lehdj.k x 1 y 3 z 2
1 2 1
− − −

= = = λ (ekuk) 

 vc, fdlh fcUnq (λ + 1, 2λ + 3, λ + 2) dks L1 es j[kus ij  
 1λ =  

 ⇒ fcUnq Q(2, 5, 3) 
 Q (2, 5, 3) ls tkus okyh L1 ds yEcor js[kk dk lehdj.k  

 x 2 y 5 z 3
1 1 3
− − −

= =
−

= μ (ekuk) 

 fdlh fcUnqq (μ + 2, –μ + 5, 3μ + 3) dks L2 esa j[kus ij  
 1μ = −  

 ⇒ fcUnq R(1, 6, 0) 
 (A) PQ = 1 4 1+ + = 6  
 (B) R(1, 6, 0)  

 (C) dsUnzd 4 14 5, ,
3 3 3

⎛ ⎞
⎜ ⎟
⎝ ⎠

  

 (D) PQ + QR + PR = 6 + 11 + 13  
  
Q.7 ekuk fd A1, B1, C1, xy-ry esa fLFkr rhu fcanq gSA eku yhft;s fd js[kk,a A1C1 vkSj B1C1 oØ y2 = 8x ds fy, 

Øe'k% A1 vkSj B1 ij Li'kZ js[kk,as gSA ;fn O = (0,0) vkSj C1 = (–4, 0), rc fuEufyf[kr dFkuksa esa ls dkSulk (ls) 
lR; gS ¼gSa½?  

 (A) js[kk[kaM OA1 dh yackbZ 4 3  gS  
 (B) js[kk[kaM A1B1 dh yackbZ 16 gS 
  (C) f=kHkqt A1B1C1 dk yacdsnz (0, 0) gS 
 (D) f=kHkqt A1B1C1 dk yacdsnz (1, 0) gS 
Ans. [A,C] 

Sol. ekuk A1 = 2
1 1(2t , 4t )  and B1 = 2

2 2(2t , 4t )  

 C ≡ (–4, 0) ≡ 2(t1t2, 2(t1 + t2))  

 

M 

A1
2
1 1(2t , 4t )

B1
2
2 2(2t , 4t )

O(0,0) 

N 

C1 
(–4,0) 

 
 ⇒ t2 ≡ –t1 vkSj t1(–t1) = –2 
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  t1 = 2 , t2 = – 2  

 A1 ≡ (4, 4 2) , B1 ≡ (4, 4 2)−  

 ∴ OA1 = 2 24 (4 2)+ = 4 3 ≡ 

  A1B1 = 8 2  
 'kh"kZyEc C1M : y = 0  …..(i) 

 'kh"kZyEc B1N : 2 x + y = 0 …..(ii) 

 ∴ yEcdsUnz ≡ (0, 0) 
  

SECTION – 3 (Maximum Marks: 24) 

•   bl [kaM esa Ng (06) iz'u gSA        

•   izR;sd iz'u dk mÙkj ,d xSj-_.kkRed iw.kkZad gS 

•   izR;sd iz'u ds fy, mÙkj dks n'kkZus okys lgh iw.kkZad dks ekmt vkSj vkWu LØhu opqZvy uqesfjd dhiSM ds iz;ksx ls mÙkj 

ds fy, fpfUgr LFkku ij izfo"V djsaA  

•   izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;kstuk ds vuqlkj gksxk : 

 iw.kZ vad   : +4 ;fn flQZ lgh iw.kkZad (integer) gh izfo"V fd;k x;k gSA  

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

   

Q.8 ekuk fd f : R → R ,d ,slk Qyu gS fd lHkh x, y ∈ R ds fy, f(x + y) = f(x) + f(y) gS vkSj g : R → (0, ∞) 

,d ,slk Qyu gS fd lHkh x, y ∈ R ds fy, g(x + y) = g(x) g(y) gSA ;fn 3f
5
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 12 vkSj 1g
3
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 2 gS] rc 

1f g(–2) – 8 g(0)
4

⎛ ⎞⎛ ⎞ +⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

 dk eku ________ gSA 

Ans. [51] 
Sol. f(x + y) = f(x) + f(y) 
 ⇒  f(x) = kx 

  3f
5
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 12 ⇒ k = – 20 

 ∴ f(x) = –20 x 
 g(x + y) = g(x) g(y) ⇒ g(x) = ax  

 g 1
3
−⎛ ⎞

⎜ ⎟
⎝ ⎠

 = 2 ⇒ a = 1
8

 

 ∴ g(x) = 
x1

8
⎛ ⎞
⎜ ⎟
⎝ ⎠

 

 1f g(–2) – 8 g(0)
4

⎛ ⎞⎛ ⎞ +⎜ ⎟⎜ ⎟
⎝ ⎠⎝ ⎠

= (–5 + 64 – 8) × 1 = 51 
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Q.9 ,d FkSys esa N xsansa gS] ftuesa ls 3 xsansa lQsn gS] 6 xsansa gjh gS] vkSj 'ks"k xsnsa uhyh gSA eku yhft;s fd blds vykok] 

xsnsa ,d:i gSaA FkSys esa ls rhu xsnsaa ;kn`PN;k ,d ds ckn ,d] fcuk izfrLFkkiu ds fudkyh tkrh gSA eku yhft;s fd  

i = 1, 2, 3 ds fy, Wi, Gi, vkSj Bi, i osa fudky  (ith draw) esa Øe'k% lQsn] gjh vkSj uhyh xsanksa ds vkus dh ?kVukvksa 

dks n'kkZrs gSaA ;fn izkf;drk P(W1∩G2∩B3) = 2
5N

 gS vkSj lizfrca/k izkf;drk P(B3 | W1 ∩ G2) = 2
9

 gS] rc N 

cjkcj ______ gSA   

Ans. [11] 
Sol. N balls = 3W + 6G + (N – 9)B 

 P(W1 ∩ G2 ∩ B3) = 2
5N

 

 ⇒ 3 6 N 9 2
N N 1 N 2 5N

−
× × =

− −
  

 ⇒ N2 – 48N + 407 = 0  
 ⇒ N = 11 or 37 

 P(Β3 | W1 ∩ G2) = 2
9

 

 ⇒ 1 2 3

1 2

P(W G B )
P(W G )

∩ ∩
∩

= 2
9

   

 ⇒ 

2
5N

3 6
N N 1

×
−

= 2
9

   

 ⇒ N 1
45
−  = 2

9
 

 ⇒ N = 11 
 

Q.10 ekuk fd Qyu f : R → R,  

f(x) = 
2023 2023

x 2 x 2
sin x (x 2024x 2025) 2 (x 2024x 2025)
e (x x 3) e (x x 3)π π

+ + + +
+

− + − +
 

}kjk ifjHkkf"kr gSA rc R esa] f(x) = 0 ds gykas dh la[;k ______ gSA 

Ans. [01] 
Sol. f(x) = 0 

 ⇒ 
2023

2 x
x 2024x 2025 sin x 2

(x x 3) eπ

+ + +⎡ ⎤
⎢ ⎥− + ⎣ ⎦

= 0  

 ⇒ x2023 + 2024x + 2025 = 0  
 Let g(x) = x2023 + 2024x + 2025   
       g'(x) = 2023x2022 + 2024 > 0 ∀ x ∈ R 
 ∴ f(x) = 0 dsoy ,d gy gSA   
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Q.11 ekuk fd ˆ ˆ ˆp 2i j 3k= + +
G  vkSj ˆ ˆ ˆq i j k= − +

G  gSaA ;fn dqN okLrfod la[;kvksa α, β, vkSj γ ds fy,,  

 ˆ ˆ ˆ15i 10j 6k+ + = (2p q) (p 2q) (p q)α + + β − + γ ×
G G G G G G  gS] rc γ dk eku ________ gSaA 

Ans. [2]  

Sol. ˆ ˆ ˆ2p q 5i j 7k+ = + +
G G  

 ˆ ˆ ˆp 2q 0i 3j k− = + +
G G  

 

ˆ ˆ ˆi j k
ˆ ˆ ˆp q 2 1 3 i(4) j( 1) k( 3)

1 1 1
× = = − − + −

−

G G = ˆ ˆ ˆ4i j 3k+ −  

 ˆ ˆ ˆ15i 10j 6k+ + = ˆ ˆ ˆ ˆ ˆ ˆ ˆ ˆ(5i j 7k) (3i k) (4i j 3k)α + + + β + + γ + −  

 ∴ 15 = 5α + 4γ 
  10 = α + 3β + γ  

  6 =7α + β – 3γ  

 ∴ α = 7
5

, β = 11
5

, γ = 2  

 ∴ γ = 2  
 

Q.12 fcanq (0, –α) ls ijoy; x2 = – 4ay, tgka a > 0 gS] ds fy, 1
6

 <ky dk ,d vfHkyac [khapk x;k gSA ekuk fd L, 

ijoy; dh fu;rk ds lekUrj (0, –α) ls gksdj tkus okyh js[kk gSA eku yhft;s fd L, ijoy; dks nks fcUnqvksa A 

vkSj B ij izfrPNsfnr djrh gSA ekuk fd r, ijoy; dh ukfHkyac thok dh yackbZ dks n'kkZrk gS vkSj s, js[kk[kaM AB 

dh yackbZ ds oxZ dks n'kkZrk gSA ;fn r : s = 1 : 16 gS, rc 24a dk eku __________ gSA  

Ans. [12] 
Sol. x2 = – 4ay  
 vfHkyEc dk lehdj.k  

 y = mx – 2a – 2
a

m
 

 –α = –2a – a
1
6

= – 8a 

⇒ α = 8a 
 

 

 

A B(0, –α) 

fu;rk 
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 vko';d js[kk dk lehdj.k 

 y = – α 

 ⇒ y = –8a,  x2 = –4ay }kjk gy djus ij  

 ⇒ x2 = 32a2  

 ⇒ x = ± 4 2a = ±
2

α  

 A , ,
2

α⎛ ⎞−α⎜ ⎟
⎝ ⎠

B ,
2

−α⎛ ⎞−α⎜ ⎟
⎝ ⎠

 ⇒ AB = 2α  

 ⇒ 2
r 4a 1
s 162

= =
α

 

 ⇒ 2
4a 1

162 64a
=

×
 

 ⇒ a = 1
2

 

 ⇒ 24a 12=  

    
Q.13 ekuk fd Qyu f : [1, ∞) → R,  

 f(t)=
n 1( 1) 2, if t 2n 1, n N,

(2n 1 t) (t (2n 1))f (2n –1) f (2n 1), if 2n 1 t 2n 1,n N.
2 2

+⎧ − = − ∈
⎪
⎨ + − − −

+ + − < < + ∈⎪⎩

 

 }kjk ifjHkkf"kr gSA g(x) = 
x

1
f (t)dt,∫  x ∈ (1, ∞) ls ifjHkkf"kr dhft;sA ekuk fd α, varjky (1, 8] esa lehdj.k g(x) 

= 0 ds gyksa dh la[;k dks n'kkZrk gS vkSj β = 
1x
)x(glim

1x −+→
 gSA rc α + β dk eku ______ gSA    

Ans. [5] 

Sol. f(t) = n 1 n 2(2n 1) t t (2n 1)( 1) 2 ( 1) 2, t (2n 1, 2n 1)
2 2

+ ++ − − −⎛ ⎞ ⎛ ⎞− + − ∈ − +⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

  

⇒ f(t) = 2(–1)n+1(2n – t), t ∈ (2n – 1, 2n +1) 

⇒ g(x) = 
x

1
f (t)dt,∫  x ∈ (1, 8]  

 = 

x

1
3 x

1 3
3 5 x

1 3 5
3 5 7 x

1 3 5 7

2(2 t)dt, 1 x 3, n 1

2(2 t)dt (2t 8)dt,3 x 5, n 2

2(2 t)dt (2t 8)dt 2(6 t)dt,5 x 7, n 3

2(2 t)dt (2t 8)dt 2(6 t)dt (2t 16)dt, x (7, 8],n 4

⎧
− < ≤ =⎪

⎪
⎪

− + − < ≤ =⎪
⎪
⎨
⎪ − + − + − < ≤ =⎪
⎪
⎪ − + − + − + − ∈ =⎪⎩

∫

∫ ∫

∫ ∫ ∫

∫ ∫ ∫ ∫
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 = 

2

2

2

2

x 4x 3, 1 x 3,

x 8x 15, 3 x 5

x 12x 35, 5 x 7

x 16x 63,71 x 8

⎧ − + − < ≤
⎪

− + < ≤⎪
⎨

− + − < ≤⎪
⎪ + + < ≤⎩

 

 = 

(x 1)(x 3),1 x 3
(x 3)(x 5),3 x 5

(x 5)(x 7), 5 x 7
(x 7(x 9),7 x 8

− − − < ≤⎧
⎪ − − < ≤⎪
⎨− − − < ≤⎪
⎪ − − < ≤⎩

 

⇒ g(x) = 0  ⇒ x = 3, 5, 7  ⇒ α = 3  

β =
x 1

g(x)lim
x 1+→

⎛ ⎞
⎜ ⎟−⎝ ⎠

= 
x 1

(x 1)(x 3)lim
x 1+→

− −
−

−
 = 2 

⇒ α + β = 5 
 

SECTION – 4 (Maximum Marks: 12) 

•   bl [kaM esa nks (02) vuqPNsn gSA 

•   izR;sd vuqPNsn ij vk/kkfjr nks (02) iz'u gSA 

•   izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSA 
• For each question, enter the correct numerical value of the answer using the mouse and the on-screen virtual 

numeric keypad in the place designated to enter the answer. 
•   ;fn la[;kRed eku esa nks ls vf/kd n'keyo LFkku gSa] rks eku ds nks (02) n'kery LFkkuksa rd lesaVs@'kwU;kar 

(truncate/round-off) djsaA 
•   izR;sd iz'u ds mÙkj dk ewY;kadu fuEu ;kstuk ds vuqlkj gksxk : 
 iw.kZ vad   : +3 ;fn fufnZ"V LFkku ij dsoy lgh la[;kRed eku izfo"V fd;k x;k gSA 
 'kwU; vad  :   0 vU; lHkh ifjfLFkfr;ksa esaA 

vuqPNsn ''I'' (Q.14 to Q.15) 

ekuk fd S = {1, 2, 3, 4, 5, 6} gS] vkSj X, S ls S esa mu lHkh laca/kksa R dk leqPp; gS tks fuEufyf[kr nksuksa xq.k/kekasZ dks larq"V 

djrs gS% 
i. R esa Bhd 6 vo;o gSaA  
ii. izR;sd (a, b) ∈ R ds fy, |a – b| ≥ 2 gSaA 
ekuk fd Y = {R ∈ X : R ds ifjlj esa Bhd ,d vo;o gSa vkSj Z = {R ∈ X : R, S ls S esa ,d Qyu gS}   
ekuk fd n(A), leqPp; A esa vo;oksa dh la[;k dks n'kkZrk gSA 
  
Q.14 ;fn n(X) = mC6 gS, rc m dk eku ________ gS  
Ans. [20] 
Sol. S = {1, 2, 3, 4, 5, 6}     R : S → S 
 R es vO;oksa dh la[;k = 6 
 vkSj izR;sd (a, b) ds fy, ∈ R ; | a – b | ≥ 2 
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 X → lHkh lEc/kksa dk leqPp; R : S → S 

 

 If a = 1, b = 3, 4, 5, 6  
a = 2, b = 4, 5, 6  
a = 3, b = 1, 5, 6  
a = 4, b = 1, 2, 6  
a = 5, b = 1, 2, 3  
a = 6, b = 1, 2, 3, 4  

→ 4 → 4 
→ 3 
→ 3 
→ 3 
→ 3 
→ 4 → 4 

Øfer ;qXeks (a, b) dh dqy la[;k 
s.t. |a – b| ≥ 2 
=20 

 
∴ n(X) = X vO;oksa dh la[;k 

= 20C6       ∴ m = 20  
   
Q.15 ;fn n(Y) + n(Z) dk eku k2 gS, rc | k | ________ gS   
Ans. [36] 
Sol. S = {1, 2, 3, 4, 5, 6}     R : S → S 
 R es vo;oksa dh la[;k = 6 
 vkSj izR;sd (a, b) ds fy, ∈ R ; | a – b | ≥ 2 
 X → lHkh lEc/kksa dk leqPp; R : S → S 

 

 

If 

a = 1  b = 3, 4, 5, 6  
a = 2  b = 4, 5, 6  
a = 3  b = 1, 5, 6  
a = 4  b = 1, 2, 6  
a = 5  b = 1, 2, 3  
a = 6  b = 1, 2, 3, 4  

→ 4 → 4 
→ 3 
→ 3 
→ 3 
→ 3 
→ 4 → 4 

Øfer ;qXeks (a, b) dh dqy la[;k 
s.t. |a – b| ≥ 2 
= 20 

 
∴ n(X) = X esa vo;oksa dh la[;k 

= 20C6       ∴ m = 20  
 Y = {R ∈ X : R ds ifjlj esa Bhd ,d vo;o gS} 
 mijksDr ls, ;fn R ds ifjlj esa Bhd ,d vo;o gS rc R esa mifLFkr vo;oksa dh vf/kdre la[;k 4 gksxh 

∴ n(Y) = 0  
Z = {R ∈ X : R, S ls S esa ,d Qyu gS} 
n(Z) = 4C1 × 3C1 × 3C1 × 3C1 × 3C1 × 4C1 = (36)2 
n(y) + n(z) = 0 + (36)2 = k2 
⇒ | k | = 36 

 
vuqPNsn ''II"(Q.16 to Q.17) 

ekuk fd f : 0,
2
π⎡ ⎤

⎢ ⎥⎣ ⎦
 → [0, 1] og Qyu gS tks f(x) = sin2x }kjk ifjHkkf"kr gS] vkSj ekuk fd g : 0,

2
π⎡ ⎤

⎢ ⎥⎣ ⎦
 → [0, ∞) 

og Qyu gS tks g(x) = 2x x
2

π
−  }kjk ifjHkkf"kr gSA   

    

  

Q.16 
/2 /2

0 0
2 f (x)g(x)dx g(x)dx

π π
−∫ ∫ dk eku __________ gS  

Ans. [0] 

Sol. f(x) = sin2x, g(x) = 2x x
2
π

−  

 ;gka f x
2
π⎛ ⎞−⎜ ⎟

⎝ ⎠
= cos2 x, g x

2
π⎛ ⎞−⎜ ⎟

⎝ ⎠
 = g(x)  
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 ekuk A1 = 
2

0
f (x)g(x)

π

∫ = 
2

2

0
2 sin x.g(x)dx

π

∫  …..(1) 

 as 
b

a
f (x)dx∫ = 

b

a
f (a b x)dx+ −∫  

 ⇒ A1 = 
2

2

0
2 cos xg(x)dx

π

∫   …..(2) 

 (1) + (2) 

 ⇒ 2A1 = 
2

0
2 g(x)dx

π

∫  

 ⇒ A1 = 
2

0
g(x)dx

π

∫ ⇒ 
2

0
2 f (x)g(x)

π

∫ – 
2

0
g(x)dx

π

∫ = 0 

 

Q.17 
/2

3
0

16 f (x)g(x)dx
π

π
∫  dk eku _________  gS  

Ans. [0.25] 
Sol. Q.16 ds vuqlkj 

 
2

0
2 f (x)g(x)dx

π

∫ = 
2

0
g(x)dx

π

∫ = A1 (let) 

 vc, A1 = 
2

0
g(x)dx

π

∫ = 
2

2

0
x x dx

2

π

π
−∫  

 A1 = 
2 22

0
x dx

4 4

π

π π⎛ ⎞ ⎛ ⎞− −⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

∫  

 
4
π – x = t j[kus ij 

⇒ dx = – dt 

 A1 = –
24

2

4

t dt
4

−π

π

π⎛ ⎞ −⎜ ⎟
⎝ ⎠

∫  

 A1 = 
24

2

4

t dt
4

π

−π

π⎛ ⎞ −⎜ ⎟
⎝ ⎠

∫  

 A1 = 
24

2

0
2 t dt

4

π

π⎛ ⎞ −⎜ ⎟
⎝ ⎠

∫  = 
42 2

2 1

0

t 4t2 t sin
2 4 32

π

−
⎡ ⎤π π⎛ ⎞ ⎛ ⎞⎢ ⎥− +⎜ ⎟ ⎜ ⎟π⎢ ⎥⎝ ⎠ ⎝ ⎠⎣ ⎦

 

 A1 = 
3

32
π  

 vc, A = 3
8
π
A1 

          A = 1
4

= 0.25 
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