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TTEESSTT  PPAAPPEERR  WWIITTHH  SSOOLLUUTTIIOONN  &&  AANNSSWWEERR  KKEEYY  
  
  

IIMMPPOORRTTAANNTT  IINNSSTTRRUUCCTTIIOONNSS  //  eeggÙÙooiiww..kkZZ  ffuunnssZZ''kk    
A.  General : A.  lkekU; : 
1. Immediately fill in the particulars on this page of the Test Booklet with Blue 

/ Black Ball Point Pen. Use of pencil is strictly prohibited. 
2. The answer Sheet is kept inside this Test Booklet. When you are directed 

to pen the Test Booklet, take out the Answer Sheet and fill in the 
particulars carefully. 

3. The test is of 3 hours duration.  
4.  The Test Booklet consists of 90 questions. The maximum marks are 360. 
5.  There are three parts in the question paper A, B, C consisting of 

Chemistry, Mathematics and Physics having total 30 questions in each 
part of equal weightage. Each question is allotted 4 (four) marks for correct 
response. 

6.  Candidates will be awarded marks as stated above in Instructions No. 5 for 
correct response of each question. ¼ (one fourth) marks will be deducted 
for indicating incorrect response of each question. No deduction from the 
total score will be made if no response is indicated for an item in the 
answer sheet. 

7. There is only one correct response for each question. Filling up more than 
one response in any question will be treated as wrong response and marks 
for wrong response will be deducted accordingly as per instructions 6 
above. 

8. Use Blue/Black Ball Point Pen only for writing particulars/marking 
responses on Side-1 and Side-2 of the Answer Sheet. Use of pencil is 
strictly prohibited. 

9. No candidate is allowed to carry any textual material, printed or written, bits 
of papers, pager, mobile phone, any electronic device, etc., except the 
Admit Card inside the examination room/hall. 

10 Rough work is to be done on the space provided for this purpose in the 
Test Booklet only. This space is given at the bottom of each page and in 
one page at the end of the booklet. 

11. On completion of the test, the candidate must hand over the Answer Sheet 
to the Invigilator on duty in the Room/Hall. However, the candidates are 
allowed to take away this Test Booklet with them. 

12. The CODE  for this Booklet is A. Make sure that the CODE printed on Side-2 of the 
Answer Sheet and also tally the same as that on this booklet. In case of 
discrepancy, the candidate should immediately report the matter to the invigilator for 
replacement of both the Test Booklet and the Answer Sheet. 

13. Do not fold or make any stray marks on the Answer Sheet. 

1. ijh{kk iqfLrdk ds bl i"̀B ij vko';d fooj.k uhys@dkys ckWy IokbaV isu ls 

rRdky HkjsaA isfUly dk iz;ksx fcYdqy oftZr gSA 

2. mÙkj i=k bl ijh{kk iqfLrdk ds vUnj j[kk gSA tc vkidks ijh{kk iqfLrdk [kksyus 

dks dgk tk,] rks mÙkj i=k fudky dj lko/kkuhiwoZd fooj.k HkjsaA 

3.  ijh{kk dh vof/k 3 ?kaVs gSA 
4. bl ijh{kk iqfLrdk esa 90 iz'u gSA vf/kdre vad 360 gSA 
5. bl ijh{kk iqfLrdk es rhu Hkkx A, B, C gSA ftlds izR;sd Hkkx esa jlk;u foKku] 

xf.kr ,oa HkkSfrd foKku ds dqy 30 iz'u gSa vkSj lHkh iz'uksa ds vad leku gSA 

izR;sd iz'u ds lgh mÙkj ds fy, 4 ¼pkj½ vad fu/kkZfjr fd;s x;s gSA 

6. vH;kfFkZ;ksa dks izR;sd lgh mÙkj ds fy, mijksDr funsZ'ku la[;k 5  ds funsZ'kkuqlkj 

ekDlZ fn;s tk,axsA izR;sd iz'u ds xyr mÙkj ds fy;s ¼ oka Hkkx fy;k tk;sxkA 

;fn mÙkj iqfLrdk esa fdlh iz'u dk mÙkj ugha fn;k x;k gks] rks dqy izkIrkad ls 

dksbZ dVkSrh ugha fd tk;sxhA 

7. çR;sd iz'u dk dsoy ,d gh lgh mÙkj gSA ,d ls vf/kd mÙkj nsus ij mls xyr 

mÙkj ekuk tk;sxk vkSj mijksDr funsZ'k 6 ds vuqlkj vad dkV fy;s tk;saxsA 

8.  mÙkj i=k ds i`̀"B-1 ,oa i"̀B-2 ij okafNr fooj.k ,oa mÙkj vafdr djus gsrq dsoy 

uhys@dkys ckWy IokbaV isu dk gh iz;ksx djsaA isfUly dk iz;ksx fcYdqy oftZr gSA 

9. ijh{kkFkhZ }kjk ijh{kk d{k@gkWy esa izos'k dkMZ ds vykok fdlh Hkh izdkj dh ikB~; 

lkexzh] eqfnzr ;k gLrfyf[kr dkxt dh ifpZ;k¡] istj eksckby Qksu ;k fdlh Hkh 

izdkj ds bysDVªkWfud midj.kksa ;k vU; izdkj dh lkexzh dks ys tkus ;k mi;k sx 

djus dh vuqefr ugha gSA 

10. jQ dk;Z ijh{kk iqfLrdk esa dsoy fu/kkZfjr txg ij gh dhft,A ;g txg izzR;sd 

i"̀B ij uhps dh vksj vkSj iqfLrdk ds vUr esa ,d i"̀B ij nh xbZ gSA 

11. ijh{kk lekIr gksus ij] ijh{kkFkhZ d{k@gkWy NksM+us ls iwoZ mÙkj i=k d{k fujh{kd dks 

vo'; lkSi nsaA ijh{kkFkhZ vius lkFk bl ijh{kk iqfLrdk dks ys tk ldrs gSaA 

12. bl iqfLrdk dk ladsr A gSA ;g lqfuf'pr dj ysa fd bl iqfLrdk dk ladsr] mÙkj 

i=k ds i"̀B-2 ij Nis ladsr ls feyrk gS vkSj ;g Hkh lqfuf'pr dj ysa fd ijh{kk 

iqfLrdk] mÙkj i=k ij Øe la[;k feyrh gSA vxj ;g fHkUu gks] rks ijh{kkFkhZ nwljh 

ijh{kk iqfLrdk vkSj mÙkj i=k ysus ds fy, fujh{kd dks rqjUr voxr djk,¡A 

13. mÙkj i=k dks u eksM+sa ,oa u gh ml ij vU; fu'kku yxk,¡A 
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PART A – CHEMISTRY 
 

1. A stream of electrons from a heated filament was passed between two charged plates kept at a 
potential difference V esu. If e and m are charge and mass of an electron, respectively, then the value 
of h/ (where  is wavelength associated with electron wave) is given by :  

 ,d xeZ fQykesaV ls fudyh bysDVªkWu /kkjk dks V esu ds foHkokUrj ij j[ks nks vkosf'kr IysVksa ds chp ls Hkstk tkrk 

gSA ;fn bysDVªkWu ds vkos'k rFkk lagfr Øe'k% e rFkk m gksa rks h/ dk eku fuEu esa ls fdlds }kjk fn;k tk;sxk\ 

(tc bysDVªkWu rjax ls lEcfU/kr rjax)S/;Z gS) 

 (1) 2meV  (2) meV   (3) 2meV   (4) meV 

Ans.  (3) 
Sol. K.E. = eV 

  = h
2meV

 

 h


 = 2meV  

 

2. 2-chloro-2-methylpentane on reaction with sodium methoxide in methanol yields :  

 (a) 

3

2 5 2 3

3

CH
|

C H CH C OCH
|
CH

  (b) 2 5 2 2

3

C H CH C CH
|
CH

  (c) 2 5 3

3

C H CH C CH
|
CH

    

 (1) (a) and (c)  (2) (c) only  (3) (a) and (b)  (4) All of these  
 esFksukWy esa 2-Dyksjks-2-esfFkyisUVsu] lksfM;e esFkkDlkbM ds lkFk vfHkfØ;k djds nsrh gS%  

 (a) 

3

2 5 2 3

3

CH
|

C H CH C OCH
|
CH

  (b) 2 5 2 2

3

C H CH C CH
|
CH

  (c) 2 5 2

3

C H CH C CH
|
CH

    

 (1) (a) rFkk (c)  (2) ek=k (c)  (3) (a) rFkk (b)  (4) buesa ls lHkh 

Ans. (4) 

Sol. 

 
CH3 C CH2 CH2 CH3

Cl 

CH3 

 MeONa 

MeOH 
 CH3 C CH CH2 CH3 

CH3  

     

+  CH2 C CH2 CH2 CH3 

CH3  

     + 
 
CH3 C CH2 CH2 CH3 

CH3 

OCH3 

 
Elimination dominate over substitution in the given reaction but all the products are possible. 
fn xbZ vfHkfØ;k esa foyksiu izfrLFkkiu ij izHkkoh gksrh gS ysfdu lHkh mRikn laEHko gSA   
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3. Which of the following compounds is metallic and ferromagnetic ? 

 fuEu esa ls dkSulk ;kSfxd /kkfRod rFkk QsjkeSxusfVd ¼ykSg pqEcdh;½ gS\ 

 (1) CrO2  (2) VO2   (3) MnO2  (4) TiO2 

Ans. (1) 

Sol. NCERT based (Solid state). 

 NCERT ij vk/kkfjr ¼Bksl voLFkk½ 

 

4. Which of the following statements about low density polythene is FALSE? 

 (1) It is a poor conductor of electricity.   

 (2) Its synthesis required dioxygen or a peroxide initiator as a catalyst. 

 (3) It is used in the manufacture of buckets, dust-bins etc. 

 (4) Its synthesis requires high pressure.  

 fuEu ?kuRo ds ikyhFkhu ds lEcU/k esa fuEu esa ls dkSu lk dFku xyr gS \ 

 (1) ;g fo|qr dk ghu pkyd gSA  

 (2) blesa MkbZvkWDlhtu vFkok ijvkDlkbM buhfl;sVj ¼izkjEHk½ mRizsjd ds :i esa pkfg,A  

 (3) ;g cdsV ¼ckYVh½] MLV&fcu] vkfn ds mRiknu esa iz;qDr gksrh gSA  

 (4) blds la'ys"k.k esa mPp nkc dh vko';drk gksrh gSA 

Ans. (3) 

Sol. Low density polythene is not used in the manufacturing of buckets, dust-bins etc. because buckets, 

dustbins are manufactured by high density polythene. 

 cdsV (ckYVh), MLV-fcu] vkfn ds mRiknu esa fuEu /kuRo ds ikWyhFkhu iz;qDRk ugha gksrk gSA D;ksfd cdsV (ckYVh), 

MLV-fcu mPPk /kuRo ds ikWyhFkhu }kjk mRikfnr gksrs gSA  

 
5. For a linear plot of log(x/m) versus log p in a Freundlich adsorption isotherm, which of the following 

statements is correct? (k and n are constants) 

 (1) 1/n appears as the intercept   (2) Only 1/n appears as the slope. 

 (3) log (1/n) appears as the intercept.  (4) Both k and 1/n appear in the slope term.  

 ÝkW;UMfyd vf/k'kks"k.k lerkih oØ esa log(x/m) rFkk log p ds chp [khap x;s js[kh; IykV ds fy, fuEu esa ls dkSu lk 

dFku lgh gS \ (k rFkk n fLFkjkad gSa) 

 (1) 1/n bUVjlsIV ds :i esa vkrk gSA   (2) ek=k 1/n Lyksi ds :i esa vkrk gSA  

 (3) log (1/n) bUVjlsIV ds :i esa vkrk gSA   (4) k rFkk 1/n nksuksa gh Lyksi in esa vkrs gSaA  

Ans. (2) 
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Sol. According to the Freundlich adsorption isotherm 

 ÝkW;UMfyd ¼Ýs.Mfyp½ vf/k'kks"k.k lerkih oØ ds vuqlkj 

 x
m

 = kP1/n 

 log x
m

 = logK + 1
n

logP 

 

6. The heats of combustion of carbon and carbon monoxide are –393.5 and –283.5 kJ mol–1, respectively. 

The heat of formation (in kJ) of carbon monoxide per mole is :  

 dkcZu rFkk dkcZu eksuksDlkWbM dh ngu Å"ek;sa Øe'k% –393.5 rFkk –283.5 kJ mol–1 
gSaA dkcZu eksuksDlkbM dh 

laHkou Å"ek (kJ esa) izfr eksy gksxh % 

 (1) 676.5  (2) – 676.5  (3) –110.5  (4) 110.5 

Ans. (3) 

Sol. C (s)  + O2 (g)  CO2 (g) ; H = – 393.5 kJ/mol. 

 CO (g)  + 1
2

O2 (g)  CO2 (g) ; H = – 283.5 kJ/mol. 

 C (s)  + 1
2

O2 (g)  CO (g) ; H = – 393.5 + 283.5 kJ/mol = –110 kJ/mol 

 

7. The hottest region of Bunsen flame shown in the figure below is: 

 

region 1 

region 4 
region 3 
region 2 

 
 (1) region 2  (2) region 3  (3) region 4  (4) region 1  

 uhps nh xbZ fQxj esa cqUlu ¶yse dk lokZf/kd xeZ Hkkx gS % 

 

jhtu 1 

jhtu 4 
jhtu 3 
jhtu 2 

 
 (1) jhtu 2  (2) jhtu 3  (3) jhtu 4  (4) jhtu 1 

Ans. (1) 

Sol. It is fact. ;g rF;kRed gSA 
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8. Which of the following is an anionic detergent ?      
 (1) Sodium lauryl sulphate   (2) Cetyltrimethyl ammonium bromide   

 (3) Glyceryl oleate    (4) Sodium stearate 

 fuEu esa ls dkSu lk ,ukbfud fMVjtsaV gSA 

 (1) lksfM;e ykfjy lYQsV    (2) lsfVyVªkbesfFky veksfu;e czksekbM 

 (3) fXylfjy vksfy,V    (4) lksfM;e LVhvjsV 

Ans. (1) 

Sol. Sodium lauryl sulphate = detergent, anionic 

 Cetyltrimethyl ammonium bromide = detergent, cationic 

 Glyceryl oleate = detergent, non-ionic 

 Sodium stearate = soap, anionic 

 lksfM;e ykfjy lYQsV = fMVjtsaV] ,ukbfud 

 lsfVyVªkbZesfFky veksfu;e czksekbM = fMVjtsaV] /kuk;u 

 fXylfjy vksfy,V = fMVjtsaV] vu~vk;fud 

 lksfM;e LVhvjsV = lkcqu] ,ukbfud 

9. 18 g glucosse (C6H12O6) is added to 178.2 g water. The vapor pressure of water (in torr) for this 

aqueous solution is.        

 18 g Xyqdksl (C6H12O6) dks 178.2 g ikuh esa feyk;k tkrk gSA bl tyh; foy;u ds fy, ty dk ok"i nkc (torr) 

esa gksxk% 

 (1) 76.0   (2) 752.4  (3) 759.0  (4) 7.6 

Ans. (2 / Bonus) 

Sol. Moles of glucose = 18
180

 = 0.1 

 Moles of water = 178.2
18

 = 9.9 

  nTotal = 10 

  P
Pº
  = 0.1

10
 

 P = 0.01 Pº  

     = 0.01 × 760 = 7.6 torr 

PS = 760 – 7.6 

     = 752.4 torr  
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Sol. Xyqdksl ds eksy = 18
180

 = 0.1 

 ty ds eksy = 178.2
18

 = 9.9 

  ndqy = 10 

  P
Pº
  = 0.1

10
 

 P = 0.01 Pº  

     = 0.01 × 760 = 7.6 torr 

PS = 760 – 7.6 

     = 752.4 torr  

 

10. The distillation technique most suited for separating glycerol from spent-lye in the soap industry is : 

 (1) Fractional distillation    (2) Steam distillation 

 (3) Distillation under reduced pressure  (4) Simple distillation 

 lkcqu m|ksx esa HkqDr'ks"k ykb ¼LisUV ykbZ½ ls fXyljkWy i`Fkd djus ds fy, lcls mi;qDr vklou fof/k gS% 

 (1) izHkkth vklou     (2) ok"i vklou 

 (3) lekuhr nkc ij vklou    (4) lkekU; vklou  

Ans. (3) 

Sol. Glycerol is high boiling liquid with B.P. 290°C. It can be separated from spent-lye by distillation under 

reduced pressure.Liquid is made to boil at lower temperature than normal temperature by lowering 

pressure on its surface, so external pressure is reduced and B.P. of liquid is lowered hence glycerol is 

obtained without decomposition at high temperature. 

Sol. fXyljkWy mPPk DoFkukad nzo (DoFkukad 290°C) gSA bls vipf;r nkc ds vUrZxr HkqDr'ks"k ykb (LisUV ykbZ) ls i`Fkd 

fd;k tk ldrk gSA nzo dks bldh lrg ij nkc dks de djds lkekU; rki dh vis{kk fuEu rki ij mcky dj 

cukrs gSA vr% cká nkc de gksrk gSA rFkk nzo dk DoFkaukd voueu gksrk gSA blfy, fXyljkWy mPPk rki ij 

fo?kVu ds fcuk izkIr gksrk gSA 

 

11. The species in which the N atom is in a state of sp hybridization is :   

 og Lih'kht ftlesa N ijek.kq sp ladj.k dh voLFkk esa gS] gksxh% 

 (1) –
2NO   (2) –

3NO   (3) 2NO   (4) 2NO  

Ans. (4) 
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Sol. –
2NO  = sp2 

 –
3NO  = sp2 

 NO2    = sp2 

 
2NO  = sp 

 

12. Decomposition of H2O2 follows a first order reaction. In fifty minutes the concentration of H2O2 

decreases from 0.5 to 0.125 M in one such decomposition. When the concentration of H2O2 reaches 

0.05 M, the rate of formation of O2 will be :      

 H2O2 dk fo?kVu ,d izFke dksfV dh vfHkfØ;k gSA ipkl feuV esa bl izdkj ds fo?kVu esa H2O2 dh lkUnzrk ?kVdj 

0.5 ls 0.125 M gks tkrh gsA tc H2O2 dh lkUnzrk 0.05 M igq¡prh gS] rks O2 ds cuus dh nj gksxh% 

 (1) 6.93  10–4 mol min–1   (2) 2.66 L min–1at STP (STP ij)    

 (3) 1.34  10–2 mol min–1   (4) 6.93  10–2 mol min–1 

Ans. (1) 

Sol. In 50 minutes, concentration of H2O2 becomes 1
4

 of initial. 

  2 × t1/2 = 50 minutes 

 t1/2 = 25 minutes 

 K = 0.693
25

 per minute 

2 2H Or  = 0.693
25

 × 0.05 = 1.386 × 10–3 

  2H2O2  2H2O + O2 

  
2Or  = 1

2
× 

2 2H Or    

  
2Or  = 0.693 × 10–3 

   
2Or  = 6.93 × 10–4 mol/minute × litre 

Sol. 50 feuV esa] H2O2 dh lkUnzrk çkjEHk dh 1
4

 gks tkrh gSA 

  2 × t1/2 = 50 feuV 

 t1/2 = 25 feuV 

 K = 0.693
25

 çfr feuV 

2 2H Or  = 0.693
25

 × 0.05  = 1.386 × 10–3 
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  2H2O2  2H2O + O2 

  
2Or  = 1

2
× 

2 2H Or    

  
2Or  = 0.693 × 10–3 

   
2Or  = 6.93 × 10–4 eksy@feuV × yhVj 

 

13. The pair having the same magnetic moment is : 

 [At. No.: Cr = 24, Mn = 25, Fe = 26, Co = 27]      
 (1) [Cr(H2O)6]2+ and [Fe(H2O)6]2+   (2) [Mn(H2O)6]2+ and [Cr(H2O)6]2+  

 (3) [CoCl4]2– and [Fe(H2O)6]2+   (4) [Cr(H2O)6]2+ and [CoCl4]2– 

 ,d gh pqEcdh; vk?kw.kZ dk ;qXe gS % 

  [At. No.: Cr = 24, Mn = 25, Fe = 26, Co = 27] 

 (1) [Cr(H2O)6]2+ rFkk [Fe(H2O)6]2+   (2) [Mn(H2O)6]2+ rFkk [Cr(H2O)6]2+  

 (3) [CoCl4]2– rFkk [Fe(H2O)6]2+   (4) [Cr(H2O)6]2+ rFkk [CoCl4]2– 

Ans. (1) 

Sol. Each [Cr(H2O)6]2+ and [Fe(H2O)6]2+ 

 Contain 4 unpaired electron. 

 [Cr(H2O)6]2+ rFkk [Fe(H2O)6]2+ 
çR;sd esa 

 4 v;qfXer bysDVªkWu gSA 
 

14. The absolute configuration of   

 CO2H 

H OH 

H Cl 

CH3 

   is     

 fn;s x;s ;kSfxd dk fujis{k foU;kl gSA 

 CO2H 

H OH 

H Cl 

CH3 

 

 (1) (2S, 3R)  (2) (2S, 3S)  (3) (2R, 3R)  (4) (2R, 3S) 

Ans. (1) 
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Sol. 
H 

CO2H 

OH 

Cl H 

CH3 

1 
2S 

3R 
2 

3 

1 

3 

H 

CO2H 

OH 

Cl H 

CH3 

1 

4 

2 

3 

IUPAC numbering Numbering according  
to CIP rules for  
R/S naming    

Sol. 
 

H 

CO2H 

OH 

Cl H 

CH3 

1 
2S 

3R 
2 

3 

1 

3 

H

CO2H 

OH 

Cl H

CH3 

1 

4 

2 

3 

IUPAC Øekadu R/S ukedj.k ds fy;s CIP 
fu;e ds vuqlkj Øekadu   

 

15. The equilibrium constant at 298 K for a reaction A + B   C + D is 100. If the initial concentration of 

all the four species were 1 M each, then equilibrium concentration of D (in mol L–1) will be :  

 rkieku 298 K ij] ,d vfHkfØ;k A + B   C + D  ds fy, lkE; fLFkjkad 100 gSA ;fn izkjfEHkd lkUnzrk lHkh 

pkjksa Lih'kht esa ls izR;sd dh 1 M gksrh] rks D  dh lkE; lkUnzrk (mol L–1 
esa) gksxh% 

 (1) 0.818  (2) 1.818  (3) 1.182  (4) 0.182 

Ans. (2) 

Sol.  A       +      B                C      +      D 

 t = 0 1          1          1         1 

 teq 1–x   1–x    1 + x      1 + x  

 

   
2

2
(1 x)
(1– x)
  = 100   1 x

1– x
 = 10 

   1 + x = 10 – 10x   11x = 9 

  x = 9
11

 

   [D] = 1 + 9
11

 

   [D] = 1.818 
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16. Which one of the following ores is best concentrated by froth floatation method?  

 (1) Siderite  (2) Galena  (3) Malachite  (4) Magnetite 

 ÝkWFk ¶yksVs'ku fof/k }kjk fuEu esa ls og dkSu lk v;Ld lokZf/kd :i ls lkfUnzr fd;k tk ldrk gS \ 

 (1) flMsjkbV  (2) xSysuk  (3) eSykdkbV  (4) eSXusVkbV 

Ans. (2) 

Sol. Galena = PbS 

 For sulphur ores froth floatation is carried out. 

Sol. xsysuk = PbS 

 lYQj v;Ldksa ds fy, ÝkWFk ¶yksVs’'ku ¼>kx Iyou½ gksrk gSA 

 

17. At 300 K and 1 atm, 15 mL of a gaseous hydrocarbon requires 375 mL air containing 20% O2 by 

volume for complete combustion. After combustion the gases occupy 330 mL. Assuming that the water 

formed is in liquid form and the volumes were measured at the same temperature and pressure, the 

formula of the hydrocarbon is :       

 300 K rFkk 1 atm nkc ij] 15 mL xSlh; gkbMªksdkcZu ds iw.kZ ngu ds fy;s 375 mL ok;q ftlesa vk;ru ds vk/kkj 

ij 20% vkWDlhtu gS] dh vko';drk gksrh gSA ngu ds ckn xSlsa 330 mL ?ksjrh gSA ;g ekurs gq, fd cuk gqvk ty 

nzo :i esa gS rFkk mlh rkieku ,oa nkc ij vk;ruksa dh eki dh xbZ gS rks gkbMªksdkcZu dk QkewZyk gS % 

 (1) C3H8  (2) C4H8  (3) C4H10  (4) C3H6 

Ans. (1 / Bonus) 

Sol. CxHy (g) + yx
4

  
 

 O2 (g)  xCO2 (g) + y
2

H2O () 

   15ml 

 Volume of O2 used = 20
100

 × 375 = 75 ml. 

 Volume of air remaining = 300 ml 

 Total volume of gas left after combustion = 330 ml 

 Volume of CO2 gases after combustion = 330 – 300 = 30 ml. 

 CxHy (g) + yx
4

  
 

O2 (g)  xCO2 (g) + y
2

H2O () 

   15 ml          75 ml          30 ml 

 x
1

 = 30
15

  x = 2 
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yx
4

1


 = 75

15
  x + y

4
 = 5 

 y = 12 

 C2H12 

 Confirmed : 

 Such compound is impossible and also not in option. So it should be bonus.  

However if we seriously wish to give an answer then by looking at options, we can see that only C3H8 is 

 able to consume 75 ml O2. So (1) can also be given as answer. 

Sol. CxHy (g) + yx
4

  
 

 O2 (g)  xCO2 (g) + y
2

H2O () 

   15ml 

 ç;qDr O2 dk vk;ru= 20
100

 × 375 = 75 ml. 

 ‘’'ks”"k ok;q dk vk;ru = 300 ml 

 ngu ds i'pkr~ 'ks”"k cph xSl dk dqy vk;ru = 330 ml 

 ngu ds i'pkr~ CO2 xSlksa dk vk;ru = 330 – 300 = 30 ml. 

 CxHy (g) + yx
4

  
 

O2 (g)  xCO2 (g) + y
2

H2O () 

   15 ml          75 ml          30 ml 

 x
1

 = 30
15

  x = 2 

 

yx
4

1


 = 75

15
  x + y

4
 = 5 

 y = 12 

 C2H12 

 fu'p;kRed % 

 bl çdkj ds ;kSfxd vlEHko gS rFkk fodYi esa Hkh ugha gSA vr% ;g cksul gksuk pkfg,A 

;|fi ;fn ge mÙkj nsus dh bPNk j[krs gS rks fodYiksa dks ns[kus ls ge ns[k ldrs gS fd dsoy C3H8, 75 ml O2 dk 

miHkksx djus esa l{ke gSA vr% (1) dks Hkh mÙkj esa ns ldrs gSA 
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18. The pair in which phosphorous atoms have a formal oxidation state of +3 is:  

 (1) Pyrophosphorous and hypophosphoric acids 

 (2) Orthophosphorous and hypophosphoric acids 

 (3) Pyrophosphorous and pyrophosphoric acids 

 (4) Orthophosphorous and pyrophosphorous acids 

 og ;qXe ftuesa QkLQksjl ijek.kqvksa dh QkeZy vkWDlhdj.k voLFkk +3 gS % 

 (1) ik;jksQkLQksjl rFkk gkbiksQkLQksfjd ,flM (2) vkFkksZQkLQksjl rFkk gkbiksQkLQksfjd ,flM 

 (3) ik;jksQkLQksjl rFkk ik;jksQkLQksfjd ,flM (4) vkFkksZQkLQksjl rFkk ik;jksQkLQksjl ,flM 

Ans. (4) 

Sol. Orthophosphorous acid 






 

3

3

3 OPH  

 Pyrophosphorous acid  






 

5

3

22 OPH  

Sol. vkFkksZQkLQksjl ,flM 






 

3

3

3 OPH  

 ik;jksQkLQksjl ,flM 






 

5

3

22 OPH  

19. Which one of the following complexes shows optical isomerism ?    

 fuEu esa ls dkSu lk dkWEIysDl izdkf'kd leko;ork iznf'kZr djsxk \ 

 (1) cis[Co(en)2Cl2]Cl    (2) trans[Co(en)2Cl2]Cl 

 (3) [Co(NH3)4Cl2]Cl    (4) [Co(NH3)3Cl3] 

 (en = ethylenediamine) 

Ans. (1) 

Sol. With coordination number six, if two bidentate ligands in cis-position are present, then it is optically 

active. 

Sol. leUo; la[;k N% ds lkFk ;fn nks f}nUrqd fyxs.M fll&fLFkfr esa mifLFkr gS rks ;g çdkf'kd lfØ; gksrk gSA 

 

20. The reaction of zinc with dilute and concentrated nitric acid, respectively, produces: 

 (1) NO2 and NO  (2) NO and N2O  (3) NO2 and N2O (4) N2O and NO2 

 ruq rFkk lkUnz ukbfVªd ,flM ds lkFk ftad dh vfHkfØ;k }kjk Øe'k% mRiUu gksrs gSa % 

 (1) NO2 rFkk NO  (2) NO rFkk N2O  (3) NO2 rFkk N2O (4) N2O rFkk NO2 

Ans. (4) 
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Sol. Zn + HNO3 (dil.)  Zn(NO3)2 (aq) + N2O + H2O 

 Zn + HNO3 (conc.)   Zn(NO3)2 + NO2 + H2O 

Sol. Zn + HNO3 (ruq)  Zn(NO3)2 (aq) + N2O + H2O 

 Zn + HNO3 (lkUnz)   Zn(NO3)2 + NO2 + H2O 

 

21. Which one of the following statements about water is FALSE ?    

 (1) Water can act both as an acid and as a base. 

 (2) There is extensive intramolecular hydrogen bonding in the condensed phase. 

 (3) Ice formed by heavy water sinks in normal water. 

 (4) Water is oxidized to oxygen during photosynthesis. 

 ty ds lEcU/k esa fuEu dFkuksa esa ls dkSu lk ,d xyr gS \ 

 (1) ty] vEy rFkk {kkjd nksuksa gh :i esa dk;Z dj ldrk gSA 

 (2) blds la?kfur izkoLFkk esa foLrh.kZ var%v.kqd gkbMªkstu vkcU/k gksrs gSaA 

 (3) Hkkjh ty }kjk cuk cQZ lkekU; ty esa Mwcrk gSA 

 (4) izdk'k la'ys"k.k esa ty vkWDlhd`r gksdj vkWDlhtu nsrk gSA 

Ans. (2) 

Sol. There is extensive intermolecular hydrogen bonding in the condensed phase. 

 ;gk¡ la?kfur çkoLFkk esa foLrh.kZ varjv.kqd gkbMªkstu vkca/k gSA 

 

22. The concentration of fluoride, lead, nitrate and iron in a water sample from an undergroud lake was 

found to be 1000 ppb, 40 ppb, 100 ppm and 0.2 ppm, respectively. This water is unsuitable for drinking 

due to high concentration of :       
 (1) Lead  (2) Nitrate   (3) Iron   (4) Fluoride 

 Hkwfexr >hy ls izkIr ty izfrn'kZ esa ¶yksjkbM] ysM] ukbVªsV rFkk vk;ju dh lkUnzrk Øe'k% 1000 ppb, 40 ppb, 

100 ppm rFkk 0.2 ppm ikbZ xbZA ;g ty fuEu esa ls fdldh mPp lkUnzrk ls ihus ;ksX; ugha gS \ 

 (1) ysM   (2) ukbVªsV  (3) vk;ju  (4) ¶yksjkbM 

Ans. (2) 

Sol. Highest concentration is of nitrate (100 pm) 

 ukbVªsV dh mPpre lkUnzrk (100 pm) gSA 
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23. The main oxides formed on combustion of Li, Na and K in excess of air are, respectively: 

 (1) LiO2, Na2O2 and K2O    (2) Li2O2, Na2O2 and KO2 

 (3) Li2O, Na2O2 and KO2    (4) Li2O, Na2O and KO2 

 gok ds vkf/kD; esa Li, Na vkSj K ds ngu ij cuus okyh eq[; vkWDlkbMsa Øe'k% gSa % 

 (1) LiO2, Na2O2 rFkk K2O    (2) Li2O2, Na2O2 rFkk KO2 

 (3) Li2O, Na2O2 rFkk KO2    (4) Li2O, Na2O rFkk KO2 

Ans. (3) 

Sol. Li    +   O2(g)     Li2O 

          (excess)  

 Na  +   O2(g)     Na2O2 

          (excess)  

 K    +    O2(g)     KO2 

          (excess)  

 Li    +   O2(g)     Li2O 

          (vkf/kD;)  

 Na  +   O2(g)     Na2O2 

          (vkf/kD;)  

 K    +    O2(g)     KO2 

          (vkf/kD;)  
 

24. Thiol group is present in :        

 (1) Cystine  (2) Cysteine  (3) Methionine  (4) Cytosine 

 Fkk;ksy xzqi ftlesa mifLFkr gS] og gS %   

 (1) flfLVu (Cystine) (2) flLVhu (Cysteine) (3) esFkkbvksuhu  (4) lkbVkslhu 

Ans. (2) 

Sol. CystineflfLVu  

 

COOH 
C 

S 
S 

NH2 O 

HO 

NH2 

 

 

CysteinefLkLVhu  
COOH 

HS 
NH2 

Thiol group (SH) is present in cysteine  

 

      Fkk;ksy xzqi (SH) fLkLVhu es amifLFkr gSA   
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 Methionine esFkkbvksuhu 

 
CH3–S–CH2–CH2–CH–C–OH 

O

NH2 
 

 
Cytosine lkbVkslhu 

 NH2 

N 

N 
H 

O 
 

 

25. Galvanization is applying a coating of :      

 xSYoukbts'ku fuEu esa ls fdlds dksV ls gksrk gS \  

 (1) Cr   (2) Cu   (3) Zn   (4) Pb 

Ans. (3) 

Sol. Galvanization is applying a coating of Zn. 

 xSYoukbts’'ku Zn ds dksV ls gksrk gSA 

 

26. Which of the following atoms has the highest first ionization energy ?  

 fuEu ijek.kqvksa esa fdldh izFke vk;uu ÅtkZ mPpre gS \ 

 (1) Na   (2) K   (3) Sc   (4) Rb 

Ans. (3) 

Sol. I.P1 = Sc > Na > K > Rb 
 

27. In the Hofmann bromamide degradation reaction, the number of moles of NaOH and Br2 used per mole 

of amine produced are :         

 (1) Four moles of NaOH and two moles of Br2 (2) Two moles of NaOH and two moles of Br2  

 (3) Four moles of NaOH and one mole of Br2 (4) One mole of NaOH and one mole of Br2 

 gkQeku czksekekbM fuEuhdj.k vfHkfØ;k esa] NaOH rFkk Br2 ds iz;qDr eksyksa dh la[;k izfreksy vehu ds cuus es 

gksxh % 

 (1) pkj eksy NaOH rFkk nks eksy Br2  (2) nks eksy NaOH rFkk nks eksy Br2 

 (3) pkj eksy NaOH rFkk ,d eksy Br2  (4) ,d eksy NaOH rFkk ,d eksy Br2  

Ans. (3) 
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Sol. Hofmann bromamide degradation reaction  

 gkQeku czksekekbM fuEuhdj.k vfHkfØ;k  

 
 
R–C–NH2 + Br2 + 4 NaOH 

O

R–NH2 + Na2CO3 + 2NaBr   + 2H2O  

 
1 mole bromine and 4 moles of NaOH are used  for per mole of amine produced.  

 1 eksy czksehu o 4 eksy NaOH] ,sfeu ds izfreksy la'ys"k.k ds fy, iz;qDr gksrs gSA  

 

28. Two closed bulbs of equal volume (V) containing an ideal gas initially at pressure pi and temperature T1 

are connected through a narrow tube of negligible volume as shown in the figure below. The 

temperature of one of the bulbs is then raised to T2. The final pressure pf  is:    

 leku vk;ru (V) ds nks can cYc] ftuesa ,d vkn'kZ xSl izkjfEHkd nkc pi rFkk rki T1 ij Hkjh xbZ gS] ,d ux.; 

vk;ru dh iryh V~;wc ls tqM+s gSa tSlk fd uhps ds fp=k esa fn[kk;k x;k gSA fQj buesa ls ,d cYc dk rki c<+kdj 

T2 dj fn;k tkrk gSA vafre nkc pf  gS %   

 

 

pi,V pi,V 
T1 T2 

pf,V pf,V 
T1 T2 

 

 (1) 1

1 2

T2
T T

 
  

ip  (2) 2

1 2

T2
T T

 
  

ip  (3) 1 2

1 2

T T2
T T

 
  

ip  (4) 1 2

1 2

T T
T T

 
  

ip  

Ans. (2) 

Sol. Initial moles = final moles 

 çkjfEHkd eksy = vafre eksy 

  
1

f

2

f

1

i

1

i

RT
VP

RT
VP

RT
VP

RT
VP 








  

1

f

2

f

1

i

1

i

T
P

T
P

T
P

T
P

  











12
f

1

i
T
1

T
1P

T
P2  








 


21

21
f

1

i
TT
TTP

T
P2  

 










21

2
if TT

TP2P  
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29. The reaction of  propene with HOCl  (Cl2 + H2O)  proceeds through the intermediate :   

 izksihu dh HOCl  (Cl2 + H2O) ds lkFk vfHkfØ;k ftl e/;orhZ ls gksdj lEiUu gksrh gS] og gS %  

 (1) CH3 – CH+ – CH2 –Cl   (2) 3 2CH CH(OH) CH   

 (3) 3 2CH CHCl CH      (4) CH3–CH+ – CH2 – OH   

Ans. (1 / Bonus) 
Sol. CH3 – CH+ – CH2 –Cl 
 

30. The product of the reaction give below is :       

 uhps nh xbZ vfHkfØ;k ds fy, mRikn gksxk % 

 

 1. NBS/h 
2. H2O/K2CO3 

 X 

 (1) 
 OH 

  (2) 
 O 

  (3) 
 CO2H 

 (4) 
 

 

Ans. (1) 

Sol. 
 Br 

1.NBS 
h 

Br 
+ 

K2CO3 2.H2O 

HO OH 
+ 
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PART : B  MATHEMATICS 
 

31. Two sides of a rhombus are along the lines, x – y + 1 = 0 and 7x – y – 5 = 0. if its diagonals intersect at   

(–1, –2), then which one of the following is a vertex of this rhombus ?  [JEE Main 2016] 

;fn ,d leprqHkZt dh nks Hkqtk,¡] js[kkvksa x – y + 1 = 0 rFkk 7x –y –5 = 0 dh fn'kk esa gSa rFkk blds fod.kZ fcanq 

(–1, –2) ij izfrPNsn djrs gS] rks bl leprqHkqZt dk fuEu esa ls dkSu&lk 'kh"kZ gS \ 

 (1)  (–3, –8)  (2) 1 8,–
3 3

 
 
 

  (3) 10 7– ,–
3 3

 
 
 

  (4) (–3, –9) 

Ans. (2) 

Sol. 

 

x – y + 1 = 0 

7x – y – 5 = 0 A • 

• 

• 

(–1,–2) 

B 

C D 

 

 On solving equation of AB & AD 
 AB & AD dks gy djus ij 

 vertex A(1, 2) 
 'kh"kZ A(1, 2) 
  P is mid point of AC. Hence vertex C is (–3, –6). 
  P, AC dk e/; fcUnq gS vr% 'kh"kZ C (–3, –6) gS.   

So equation of other two sides are 7x – y + 15 = 0 and x – y – 3 = 0. 
vr% vU; nks Hkqtkvksa ds lehdj.k 7x – y + 15 = 0 vkSj x – y – 3 = 0. 

 Hence other vertices are 






 
3
8,

3
1

 and 






 
3
4,

3
7

 

 
vr% vU; 'kh"kZ 







 
3
8,

3
1

 vkSj 






 
3
4,

3
7

 

 
32. If the 2nd, 5th and 9th terms of a non-constant A.P. are in G.P., then the common ratio of this G.P. is: 

           [JEE Main 2016] 

;fn ,d vpjsrj lekarj Js<+h dk nwljk] 5 oka rFkk 9 oka in ,d xq.kksÎÙkj Js<+h esa gS rks ml xq.kksÙkj Js<+h dk lkoZ 

vuqikr gS % 

 (1) 4
3

   (2) 1   (3) 7
4

   (4) 8
5

 

Ans. (1) 
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Sol. a + d, a + 4d, a + 8d    G.P 
   (a + 4d)2 = a2 + 9ad + 8d2  
   8d2 = ad   a = 8d 
   9d, 12d, 16d  G.P. 

 common ratio ¼lkoZvuqikr½ r = 12
9

= 4
3

  
 

33. Let P be the point on the parabola, y2 = 8x which is at a minimum distance from the centre C of the 

circle, x2 + (y + 6)2 = 1. Then the equation of the circle, passing through C and having its centre at P is :

          [JEE Main 2016] 

Ekkuk ijoy; y2 = 8x dk P ,d ,slk fcanq gS tks o`Ùk x2 + (y + 6)2 = 1, ds dsUnz C ls U;wure nwjh ij gS] rks ml o`Ùk 

dk lehdj.k tks C ls gksdj tkrk gS rFkk ftldk dsUnz P ij gS] gS %  

 (1) x2 + y2 – x + 4y –12 = 0   (2) x2 + y2 – x
4

 + 2y –24 = 0 

(3) x2 + y2 –4 x + 9y + 18 = 0   (4) x2 + y2 – 4x + 8y +12 = 0 

Ans. (4) 
Sol. y = – tx + 2at + at3  

  –6 = 4t + 2t3 

 

C 
–6 

• 

(2,–4)

• 

P 
(2t2,4t) 

 
 t3 + 2t + 3 = 0 
 (t + 1) (t2 – t + 3) = 0 
 t = – 1   

 (x – 2)2 + (y + 4)2 = r2  = 8 
 4 + 4 = r2  
 x2 + y2 – 4x + 8y + 12 = 0 
 
34. The system of linear equations      [JEE Main 2016] 

  x + y – z = 0 

  x –y –z = 0 

  x +y – z = 0

 has a non-trivial solution for : 

 (1) Exactly one value of .   (2) Exactly two values of . 

 (3) Exactly three values of .   (4) Infinitely many values of . 
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 jSf[kd lehdj.k fudk;        [JEE Main 2016] 

  x + y – z = 0 

  x –y –z = 0 

  x +y – z = 0

 dk ,d vrqPN gy gksus ds fy,: 

 (1)dk rF;r% ,d eku gSA   (2) ds rF;r% nks eku gSaA  

 (3) ds rF;r% rhu eku gSaA     (4) ds vuar eku gSA 

Ans. (3) 

Sol. 
1 –1

–1 –1 0
1 1 –


 


 

 1( + 1) –  (–2 + 1) – 1 ( + 1) = 0 
  + 1 + 3 –  –  – 1 = 0 
 3 –  = 0 

Three values  (3 ekuk½ 
 

35. If f(x) + 2f 1
x

 
 
 

 = 3x, x  0, and S = {x  R : f(x) = f (–x)} ; then S :  [JEE Main 2016] 

 (1) contains exactly one element  (2) contains exactly two elements. 
 (3) contains more than two elements.  (4) is an empty set. 

 ;fn f(x) + 2f 1
x

 
 
 

 = 3x, x  0 gS] rFkk S = {x  R : f(x) = f (–x)} gS ; rks S: 

 (1) esa dsoy ,d vo;o gSA    (2) esa rF;r% nks vo;o gSaA 
 (3) esa nks ls vf/kd vo;o gSA   (4) ,d fjDr leqPPk; gSA 
Ans. (2) 

Sol. f(x) + 2f 1
x

 
 
 

 = 3x 

  S : f(x) = f(–x) 

   f(x) + 2f 1
x

 
 
 

 = 3x   .....(1) 

  x  1
x

  f 1
x

 
 
 

 + 2f(x) = 3
x

  .....(2) 

  (1) – 2 × (2)   –3f(x) = 3x – 6
x

   f(x) = 2
x

 – x 

 Now ¼vc½ f(x) = f(–x) 

  2
x

 – x = 2
x

  + x   4
x

 = 2x  

  2
x

 = x  x = ± 2  

Exactly two elements ¼Bhd nks vo;o½ 
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36. Let p = 
x 0
lim
 

 
1

2 2x1 tan x then log p is equal to:    [JEE Main 2016] 

 Ekkuk p =
x 0
lim
 

 
1

2 2x1 tan x gS] rks log p cjkcj gS % 

 (1) 1   (2) 1
2

   (3) 1
4

   (4) 2 

Ans. (2) 

Sol. P = 
0x

lim    x2
1

2 xtan1  then log p =  

 P = 
 

x2
11xtan1lim 2

0xe


  = 
 2

)x(2
xtanlim 2

0xe   = 2
1

e  

 logP = log 2
1

e  = 
2
1
 

37. A value of  for which 2 3i sin
1– 2i sin
 


is purely imaginary, is :    [JEE Main 2016] 

 dk og ,d eku ftlds fy,
2 3i sin
1– 2i sin
 


 iw.kZr% dkYifud gS] gS % 

 (1) 
6
    (2) sin–1 3

4
 
  
 

  (3) sin–1 1
3

 
 
 

  (4) 
3
  

Ans. (3) 

Sol. 2 3isin
1– 2isin
 


 × 1 2isin

1 2isin
 
 

 

 2 – 6 sin2 = 0    (For purely imaginary) ¼fo'kq) dkYifud ds fy,½ 

 sin2 = 1
3

   

 sin = 1
3

 

  = sin–1 1
3

 

 

38. The eccentricity of the hyperbola whose length of the latus rectum is equal to 8 and the length of its 

conjugate axis is equal to half of the distance between its foci, is :  [JEE Main 2016] 

ml vfrijoy;] ftlds ukfHkyac dh yackbZ 8 gS rFkk ftlds la;qXeh v{k dh yackbZ mldh ukfHk;ksa ds chp dh nwjh 

dh vk/kh gS] dh mRdsUnzrk gS % 

 (1) 4
3

   (2) 2
3

   (3) 3    (4) 4
3

 

Ans. (2) 
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Sol. Given ¼fn;k gS½ 

 2b = 
2
1 .(2ae)  b = 

2
ae  

 a2(e2 – 1) = 
4
ea 22

  3e2 = 4 
3

2e   

 

39. If the standard deviation of the numbers 2, 3, a and 11 is 3.5, then which of the following is true? 

           [JEE Main 2016] 

 ;fn la[;kvksa 2, 3, a rFkk 11 dk ekud fopyu 3.5 gS] rks fuEu esa ls dkSu&lk lR; gS \ 

 (1) 3a2 – 32a + 84 = 0 (2) 3a2 –34a + 91 = 0 (3) 3a2 –23a + 44 = 0 (4) 3a2 –26a + 55 = 0 

Ans. (1) 
Sol. Standard deviation of numbers 2, 3, a and 11 is 3.5 
 la[;kvksa 2, 3, a rFkk 11 dk ekud fopyu 3.5 gSA 
 
 

   (3.5)2 = 
2
i 2x

(x)
4

  

  (3.5)2 = 
224 9 a 121 2 3 a 11

4 4
        

 
 

 on solving, we get ¼gy djus ij izkIr gksrk gS½ 
 3a2 – 32a + 84 = 0 

40. The integral 
12 9

5 3 3
2x 5x dx

(x x 1)


   is equal to     [JEE Main 2016] 

 (1) 
10

5 3 2
x C

2(x x 1)


 
 (2) 

5

5 3 2
x C

2(x x 1)


 
 (3) 

10

5 3 2
–x C

2(x x 1)


 
 (4) 

5

5 3 2
–x C

(x x 1)


 
 

 where C is an arbitrary constant 

 lekdy 
12 9

5 3 3
2x 5x dx

(x x 1)


   cjkcj gS& 

 (1) 
10

5 3 2
x C

2(x x 1)


 
 (2) 

5

5 3 2
x C

2(x x 1)


 
 (3) 

10

5 3 2
–x C

2(x x 1)


 
 (4) 

5

5 3 2
–x C

(x x 1)


 
 

 tgk¡ C ,d LosPN vpj gSA 

Ans. (1) 
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Sol. 
12 9

5 3 3

2x 5x dx
(x x 1)


   

 
3 6

3

2 5

2 5
x x dx

1 11
x x

  
 

   
 

  

 Let  ¼ekuk½ 1 + 2 5

1 1 t
x x

   

 dt
dx

 = 3

–2
x

– 6

5
x

 

 3

–dt
t  = 2

1 C
2t

  = 2

2 5

1 C
1 12 1
x x


   
 

  = 
10

5 3 2

x C
2(x x 1)


 

 

41. If the line, x – 3 y 2 z 4
2 –1 3

 
   lies in the plane, lx + my – z = 9, then l2 + m2  is equal to  

[JEE Main 2016] 

 ;fn js[kk 
x – 3 y 2 z 4

2 –1 3
 

  , lery lx + my – z = 9 esa fLFkr gS] rks l2 + m2  cjkcj gS& 

 (1) 18   (2) 5   (3) 2   (4) 26 

Ans. (3) 

Sol. (i) (3, – 2, –4) lies on the plane ¼lery ij fLFkr gS½ 
  3 – 2m + 4 = 9  3 – 2m = 5   ....... (i)  
  
 (ii) 2 – m – 3 = 0  2 – m = 3   ....... (ii)  
 from (i) and (ii)  (i) rFkk (ii)  ls 
 = 1 and ¼vkSj½ m = – 1 
 

42. If 0  x < 2, then the number of real values of x, which satisfy the equation  

cosx + cos2x + cos3x + cos4x = 0,  is      [JEE Main 2016] 

 ;fn 0  x < 2gS, rks x ds mu okLrfod ekuksa dh la[;k tks lehdj.k  

cosx + cos2x + cos3x + cos4x = 0 dks larq"V djrs gS& 

 (1) 5   (2) 7   (3) 9   (4) 3 

Ans. (2) 

Sol. 0  x < 2  
cos x + cos2x + cos3x + cos4x = 0 
(cosx + cos4x) + (cos 2x + cos3x) = 0 

2 cos 5x
2

 cos 3x
2

 + 2 cos 5x
2

 cos x
2

 = 0 

2 cos 5x
2

 x2cos xcos
2

 
  

 = 0 
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cos 5x
2

 = 0 or cos x = 0 or cos x
2

 = 0 

x = (2n 1)
5
   or x = (2n + 1) 

2
  or x = (2n + 1)  

x = 3 7 9 3, , , , , ,
5 5 5 5 2 2
       

 
 

 Number of solution is 7  
¼gyks dh la[;k 7 gS½ 

 

43. The area (in sq.units) of the region {(x,y) : y2  2x and x2 + y2 4x, x  0, y  0} is  

 {ks=k {(x,y) : y2  2x rFkk x2 + y2 4x, x  0, y  0} dk {ks=kQy (oxZ bdkbZ;ksa esa) gS&    [JEE Main 2016] 

 (1)  – 8
3

  (2)  – 4 2
3

    (3) 
2
 – 2 2

3
  (4)  – 4

3
  

Ans. (1) 

Sol. y2 = 2x and x2 + y2 = 4x meet at O(0, 0) and B(2, 2) {(2, –2) is not considered as x, y  0} 
 y2 = 2x vkSj x2 + y2 = 4x,  O(0, 0) ij feyrs gS vkSj B(2, 2) {(2, –2) ;s ugha fy;k x;k gS x, y  0} 

 

 B 

A(2,0) O 
. 

C 

 

 Now required area  = (Area of quadrant of circle) – 2
3

(Area of rectangle OABC) 

 vHkh"V {kS=kQy  = (o`Ùk dk prqFkk±'ka dk {kS=kQy) – 2
3

(vk;r OABC dk {kS=kQy) 

    = 2 8.(2.2)
3 3

      

Alter : 
 y2  2x & x2 + y2  4x ; x  0, y  0 

  

 (2,2) 

(2,0) (0,0) 
. 

 
 x2 + 2x = 4x 
 x2 – 2x = 0 
 x = 0, 2 

 
2

2

0

( 4x x 2x ) dx   = 8
3

   
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2

2

0

( 4 (x 2) 2 x ) dx    

 
23 / 2

2 1

0

(x 2) 4 x 2 2(x )4x x sin (2)
2 2 2 3

             
 

  3 / 2 12 2 (2 ) 2sin ( 1)
3

 
   

 
 

 2 2 (2 2) 2
3 2

    
 

 = 8
3

   

 

44. Let a, b


  and c


 be three unit vectors such that  a b c 
 

 = 3
2  b c

 
. If b


is not parallel to c


 , then 

the angle between a


 and b


 is       [JEE Main 2016] 

 ekuk a, b


 rFkk c


 rhu ,sls ek=kd lfn'k gS fd  a b c 
 

= 3
2  b c

 
 gSA ;fn b


, c


 ds lekUrj ugha gS] rks a


 

rFkk b


 ds chp dk dks.k gS& 

 (1) 
2
    (2) 2

3
    (3) 5

6
    (4) 3

4
  

Ans. ( 3) 

Sol. a


× (b c)
 

 = 3
2

(b c)
 

 

 ( a


.c


) b


 – ( a


. b


) c


 = 3
2

b


 + 3
2

c


 

 Hence ¼vr%½ a


. c


 = 3
2

 and ¼vkSj½ a


. b


 = – 3
2

 

 a


. b


 = – 3
2

 

 cos = – 3
2

 

  = 5
6
   

45. A wire of length 2 units is cut into two parts which are bent respectively to form a square of side  

= x units and a circle of radius = r units. If the sum of the areas of the square and the circle so formed is 

minimum, then          [JEE Main 2016] 

 2 bdkbZ yach ,d rkj dks nks Hkkxksa esa dkV dj mUgsa Øe'k% x bdkbZ Hkqtk okys oxZ rFkk r bdkbZ f=kT;k okys o`Ùk ds 

:i esa eksMk tkrk gSA ;fn cuk;s x;s oxZ rFkk o`Ùk ds {ks=kQyksa dk ;ksx U;wure gS] rks  

(1) (4 – ) x = r   (2) x = 2r    (3) 2x = r  (4)  2x = ( + 4) r 

Ans. (2) 
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Sol. 4x + 2r = 2  ….(i) 

 x2 + r2 = minimum ¼U;wuÙke½  So f(r) = 2
2

r
2

r1







   

 0r2
22

r
dr
df 2 


    r = 

4
1


 

 using equation (i) x = 
2

)r1(    

 lehdj.k (i) dk mi;ksx djus ij  x = 
2

)r1(     x = 2r 

 

46. The distance of the point (1, –5, 9) from the plane x – y + z = 5 measured along the line x = y = z is

           [JEE Main 2016] 

 fcUnq (1, –5, 9) dh lery x – y + z = 5 ls og nwjh tks js[kk x = y = z  dh fn'kk esa ekih xbZ gS] gS& 

 (1) 10 3   (2)  10
3

  (3) 20
3

    (4)  3 10  

Ans. (1) 

Sol. 

 

x = y = z 

P(1,–5, 9) 

x – y + z = 5 
 

 Equation of line PQ : x 1 y 5 z 9
1 1 1
  

     

 js[kk PQ dk lehdj.k gS x 1 y 5 z 9
1 1 1
  

     

 Q can be taken as ( + 1,  – 5,  + 9) 
 Q dks ( + 1,  – 5,  + 9) ekuk tk ldrk gSA 
 As Q lies on plane x – y + z = 5 
 tSlk fd Q lery x – y + z = 5 ij fLFkr gS 
 
  ( + 1) – ( – 5) + ( + 9) = 5 
   = –10   Q(–9, –15, –1) 

  Required distance PQ = 2 2 2(1 9) ( 5 15) (9 1)       = 100 100 100   = 10 3  

  vHkh"V nwjh PQ = 2 2 2(1 9) ( 5 15) (9 1)       = 100 100 100   = 10 3  
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47. If a curve y = f(x) passes through the point (1, –1) and satisfies the differential equation,  

y(1 + xy) dx = xdy, then 1f –
2

 
 
 

 is equal to      [JEE Main 2016] 

 ;fn ,d oØ y = f(x) fcUnq (1, –1) ls gksdj tkrk gS rFkk vody lehdj.k y(1 + xy) dx = xdy dks larq"V djrk gS] 

rks 
1f –
2

 
 
 

 cjkcj gS& 

 (1)  – 4
5

   (2)  2
5

   (3) 4
5

   (4) – 2
5

 

Ans. (3) 
Sol. y(1 + xy) dx = xdy 
 ydx – xdy + xy2dx = 0 

 y2d 







y
x  + xy2dx = 0 

 C
2
x

y
x 2

  …(i) 

 (1, –1) satisfies ¼larq"V djrk gS½ 

 –1 + 
2
1  = C  C = 

2
1

   

 Put in (i)  x = 
2
1

  

 (i) esa j[kus ij  x = 
2
1

  

 
2
4
1

y
2
1




 = 
2
1

   
8
1

2
1

y2
1





  

  
8
5

y2
1

  

  y = 
5
4  

48. If the number of terms in the expansion of 
n

2
2 41–
x x

  
 

, x  0, is 28, then the sum of the coefficients of 

all the terms in this expansion, is      [JEE Main 2016] 

 ;fn 

n

2
2 41–
x x

  
 

, x  0  ds izlkj esa inksa dh la[;k 28 gS] rks bl izlkj esa vkus okys lHkh inksa ds xq.kkadksa dk 

;ksx gS& 

 (1) 2187  (2) 243   (3) 729   (4) 64 

Ans. (3) or Bonus 
Sol. Theortically the number of terms are 2N + 1 (i.e. odd) But As the number of terms being odd hence 

considering that number clubbing of terms is done hence the solutions follwos : 
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 Number of terms = n+2C2 = 28   n = 6 
 sum of cofficient = 3n  = 36 = 729 
 put x = 1 

fl)kUr% inksa dh la[;k 2N + 1 gS (vFkkZr~ fo"ke½ ijUrq tSlk fd inksa dh la[;k fo"ke gS vr% inksa ds feJ.k ds 

vuqlkj gy fy[kus ijA 
 inks dh la[;k = n+2C2 = 28   n = 6 
 xq.kkadks dk ;ksx = 3n = 36 = 729 
 x = 1 j[kus ij 
 

49. Consider f(x) = tan–1 1 sinx
1– sinx

 
  
 

, x  0,
2
 

 
 

. A normal to y = f(x) at x = 
6
 also passes through the 

point :          [JEE Main 2016] 

 f(x) = tan–1 1 sinx
1– sinx

 
  
 

, x  0,
2
 

 
 

 ij fopkj dhft,A y = f(x) ds fcUnq x = 
6
  ij [khapk x;k vfHkyEc fuEu 

fcUnq ls Hkh gksdj tkrk gS& 

 (1) 20,
3
 

 
 

  (2) , 0
6
 

 
 

  (3) , 0
4
 

 
 

  (4) (0, 0) 

Ans. ( 1) 

Sol. at x = 
6
   y = 

3
  

 f(x) = tan–1

x xcos sin
2 2
x xcos sin
2 2

 
 

 
  
 

    x  0,
2
 

 
 

 

 = tan–1 xtan
4 2

    
  

 

 f(x) = x
4 2

   f'(x) = 1

2
 

 slope of normal = –2 
 vfHkyEc dh izo.krk = –2 
 

 equation of normal y – 
3
  = –2 x

6
  

 
 

 vfHkyEc dk lehdj.k y – 
3
  = –2 x

6
  

 
 

 

 y = –2x + 2
3
  

50. For x  R, f(x) = |log2 – sinx| and g(x) = f(f(x)), then    [JEE Main 2016] 

 (1) g(0) = cos(log2)   

(2) g(0) = –cos(log2)   
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(3) g is differentiable at x = 0 and g(0) = –sin(log2)   

(4) g is not differentiable at x = 0 

x  R ds fy, f(x) = |log2 – sinx| rFkk g(x) = f(f(x)) gS] rks  

 (1) g(0) = cos(log2)   

(2) g(0) = –cos(log2)   

(3) x = 0 ij g vodyuh; gS rFkk g(0) = –sin(log2)  gSA  

(4) x = 0 ij g vodyuh; ugha gSA  

Ans. ( 1) 

Sol. f(x) = n2 – sinx  

 f(f(x)) = n2 – sin | n2 – sinx |   
 In the vicinity of x = 0 
 g(x) = n2  – sin(n2– sinx) 
 Hence g(x) is differentiable at x = 0 as it is sum and composite of differentiable function 
 vr%g(x), x = 0 ij vodyuh; gS tSlk fd ;g vodyuh; Qyuksa dk ;ksx rFkk la;kstu gSA 
 g'(x) = cos(n2 – sinx). cosx 
 g'(0) = cos(n2) 

 

51. Let two fair six-faced dice A and B be thrown simultaneously. If E1 is the event that die A shows up four, 

E2 is the event that die B shows up two and E3 is the event that the sum of numbers on both dice is 

odd, then which of the following statements is NOT True ?   [JEE Main 2016] 
 (1) E2 and E3 are independent    (2) E1 and E3 are independent     

(3) E1, E2 and E3 are independent   (4) E1 and E2 are independent  

ekuk nks vufHkur N% Qydh ikls A rFkk B ,d lkFk mNkys x;sA ekuk ?kVuk E1 ikls A ij pkj vkuk n'kkZrh gS] 

?kVuk E2 ikls B ij 2 vkuk n'kkZrh gS rFkk ?kVuk E3 nksuksa iklksa ij vkus okyh la[;kvksa dk ;ksx fo"ke n'kkZrh gS] rks 

fuEu esa ls dkSu-lk dFku lR; ugh gS?      

 (1) E2 rFkk E3 Lora=k gSaA    (2) E1 rFkk E3 Lora=k gSaA  

(3) E1, E2 rFkk E3 Lora=k gSaA   (4) E1 rFkk E2 Lora=k gSaA  

Ans. (3) 

Sol. E1 : {(4, 1) ,............... (4,6,)}  6 cases ¼fLFkfr½ 
 E2 : {(1,2), ............... (6,2)}   6 cases  ¼fLFkfr½ 
 E3 : 18 cases (sum of both are odd)} 
 E3 : 18 fLFkfr (nksuks dk ;ksx fo"ke gS)} 
 

 P(E1) = 6
36

= 1
6

 = P (E2) 

 P(E3) = 18
36

 = 1
2
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 P (E1E2) = 1
36

 

 P(E2E3) = 1
12

 

 P(E3E1) = 1
12

 

 P(E1E2E3) = 0 
  E1, E2, E3 are not independent  
  E1, E2, E3 Loar=k ugha gS  
 
 

52. If A = 







23
b–a5

 and A adj A = A AT, then 5a + b is equal to    [JEE Main 2016] 

 ;fn  A = 







23
b–a5

 rFkk A adj A = A AT 
gSa, rks 5a + b cjkcj gS : 

 (1) 5   (2) 4   (3) 13    (4) – 1 

Ans. (1) 

Sol. TAAA I  

 (10a + 3b) 















 









2b
3a5

23
ba5

10
01

 

 25a2 + b2 = 10a + 3b  &  15a – 2b = 0  &  10a + 3b = 13 

 10a + 
2

a15.3  = 13     65a = 2 × 13 

 a = 
5
2       5a = 2 

 2b = 6      b = 3 
  5a + b = 5 

 

53. The Boolean Expression (p  ~ q) q( ~ p q) is equivalent to :   [JEE Main 2016] 

 cwys ds O;atd (Boolean Expression) (p  ~ q) q( ~ p q) dk lerqY; gS :    

 (1) p  q  (2) p   q  (3) p  ~ q  (4) ~ p  q 

Ans. (2) 
Sol. [(p   ~q)   q]  (~p   q) 
 = (p   q)   (~q   q)    (~p   q) 
 = (p   q)    [t   (~p   q)] 
 = (p   q)   t 
 = p   q 
54. The sum of all real values of x satisfying the equation 60–x4x2 2

)5x5–x(  = 1 is  [JEE Main 2016] 

 x ds mu lHkh okLrfod ekuksa dk ;ksx tks lehdj.k 60–x4x2 2
)5x5–x(  = 1 dks larq"V djrs gSa] gS : 

 (1) – 4   (2) 6   (3) 5   (4) 3 

Ans. (4) 
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Sol. 
22 x 4x 60(x 5x 5) 1     

 x2 – 5x + 5 = 1   x2 + 4x – 60 = 0   x2 – 5x + 5 = –1 
 x2 – 5x + 4 = 0   x = –10, x = 6   x2 – 5x + 6 = 0 
 x = 1, x = 4       x = 2, 3 
          
        at x=2¼ij½] x2 + 4x – 60 = –48 (even) ¼le½ 
          x=2 is valid ¼oS| gS½  
        at x=3¼ij½,x2 + 4x – 60 = –39 (odd) ¼fo"ke gS½ 
        x = 3 is invalid ¼voS| gS½  
 
     x = 1, 2, 4, 6, –10 
 
55. The centres of those circles which touch the circle, x2 + y2 – 8x – 8y – 4 = 0, externally and also touch 

the x-axis, lie on :        [JEE Main 2016] 
 (1) an ellipse which is not a circle   (2) a hyperbola    

(3) a parabola      (4) a circle  
 mu o`Ùkksa ds dsUnz] tks o`Ùk x2 + y2 – 8x – 8y – 4 = 0, dks ckák :i ls Li'kZ djrs gSa rFkk x-v{k dks Hkh Li'kZ djrs 

gS] fLFkr gSa :         
 (1) ,d nh?kZo`Ùk ij tks o`Ùk ugh gSA   (2) ,d vfrijoy; ijA  

(3) ,d ijoy; ijA    (4) ,d o`Ùk ijA  
Ans. (3) 
Sol. Parabola ¼ijoy;½ 
 Property : distance from a fixed point & fixed line is equal 
 xq.k/keZ % fLFkj fcUnq rFkk fLFkj js[kk ls nwjh leku gS   

 

 

(h, k) 

 

 

56. If all the words (with or without meaning) having five letters, formed using the letters of the word SMALL 

and arranged as in a dictionary; then the position of the word SMALL is :   

[JEE Main 2016] 

'kCn SMALL ds v{kjksa dk iz;ksx djds] ik¡p v{kjksa okys lHkh 'kCnksa (vFkZiw.kZ vFkok vFkZghu) dks 'kCndks'k ds 

Øekuqlkj j[kus ij] 'kCn SMALL dk LFkku gS :      

 (1) 59 oka   (2) 52 oka   (3) 58 oka   (4) 46 oka  

Ans. (3) 
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Sol.  SMALL 

 A _ _ _  _  #   4! 12
2!

  

 L _ _ _  _  #   4! = 24 

 M _ _ _  _ #  4! 12
2!

  

 SA _  _  _ #   3! 3
2!

  

 SL  _ _ _  #   3! = 6 
 

 S M A L L   #  1 
   58th position ¼Øe½ 
 

57. 
n

lim
n/1

n2n
n3).......2n)(1n(






   is equal to :      [JEE Main 2016] 

 
n

lim
n/1

n2n
n3).......2n)(1n(






   cjkcj gS :     

 (1) 2e
27    (2) 2e

9    (3) 3 log3 – 2  (4) 4e
18  

Ans. (1) 

Sol. p = 2nn

(n 1)(n 2)......(n 2n)lim
n

   
 
 

 

 log p = 
2n

n
r 1

1 rlim log 1
n n



       
  

 log p = 
2

0

log(1 x)dx  

 log p =  
2

2
0

0

xx log(1 x) dx
1 x

 
  

 log p = 2log3 – 
2

0

11 dx
1 x

     

 log p = 2log3 – (x – log(1 + x) 2
0)  

 log p = 2 log3 – (2 – log3)  

 log p = 3log3 – 2 = log 2
27
e

 

 p = 2
27
e
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58. If the sum of the first ten terms of the series 
2

5
31 





 +

2

5
22 





 +

2

5
13 





 + 42 +

2

5
44 





 +.........., is 

5
16 m, then 

m is equal to :         [JEE Main 2016] 

 ;fn Js.kh 

2

5
31 





 +

2

5
22 





 +

2

5
13 





 + 42 +

2

5
44 





 +.........., ds izFke nl inksa dk ;ksx 

5
16 m gS, rks m cjkcj gS :

           

 (1) 101   (2) 100   (3) 99   (4) 102 

Ans. (1) 

Sol. 
2 2 2 2 28 12 16 20 24 .....

5 5 5 5 5
                      
         

  = 
2 2 2 2 2

2 2 2 2 2
8 12 16 20 4 ......
5 5 5 5 5


      

 Tn = 
2

2
(4n 4)

5
  

 Sn = 
10

2
2

n 1

1 16(n 1)
5 

  = 
10

2

n 1

16 (n 2n 1)
25 

   

 = 16 10 11 21 2 10 11 10
25 6 2

       
 = 16 16505

25 5
  m  m = 101 

 

59. If one of the diameters of the circle, given by the equation, x2 + y2 – 4x + 6y – 12 = 0, is a chord of a 

circle S, whose centre is at (– 3, 2), then the radius of S is :   [JEE Main 2016] 

 ;fn lehdj.k, x2 + y2 – 4x + 6y – 12 = 0 }kjk iznÙk ,d o`Ùk dk ,d O;kl ,d vU; o`Ùk S, ftldk dsUnz  

(– 3, 2) gS, dh thok gS] rks o`Ùk S dh f=kT;k gS :      

 (1) 35   (2) 5   (3) 10   (4) 25  

Ans. (1) 

Sol. 

 

(2, –3) 

(-3, 2) 

5 5 
R 25

 

 51294r1    355025R   
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60. A man is walking towards a vertical pillar in a straight path, at a uniform speed. At a certain point A on 

the path, he observes that the angle of elevation of the top of the pillar is 30°, After walking for 10 

minutes from A in the same direction, at a point B, he observes that the angle of elevation of the top of 

the pillar is 60°. Then the time taken (in minutes) by him, from B to reach the pillar, is :  

          [JEE Main 2016] 

,d O;fDr ,d Å/okZ/kj [kaHks dh vksj ,d lh/ks iFk ij ,d leku pky ls tk jgk gSA jkLrs ij ,d fcUnq A ls og 

[kaHks ds f'k[kj dk mUu;u dks.k 30° ekirk gSA A ls mlh fn'kk esa 10 feuV vkSj pyus ds ckn fcUnq B ls og [kaHks ds 

f'k[kj dk mUu;u dks.k 60° ikrk gS] rks B ls [kaHks rd ipq¡pus esa mls yxus oky  le; (feuVksa esa) gS:  

 (1) 10   (2) 20   (3) 5   (4) 6 

Ans. (3) 

Sol. 

 

x 

A 
y B z 

30 60 
 

tan30º = x
y z

= 1
3

  3 x = y + z   tan60º = x
y

= 3   x = 3 y = y + z 

    3y = y + z   2y = z  
 
 for 2y distance time = 10 min. 
 so for y dist time = 5 min.  

 2y nwjh ds fy, le; = 10 min. 
 blfy, y nwjh ds fy, le; = 5 min. 

 



  
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 

  |  PAPER-1 (B.E./B. TECH.) OF JEE (MAIN)  |  03-04-2016  |  CODE-F 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  
CCOORRPPOORRAATTEE  OOFFFFIICCEE  ::  CCGG  TToowweerr,,  AA--4466  &&  5522,,  IIPPIIAA,,  NNeeaarr  CCiittyy  MMaallll,,  JJhhaallaawwaarr  RRooaadd,,  KKoottaa  ((RRaajj..))    --    332244000055  

RReegg..  OOffffiiccee  ::  JJ--22,,  JJaawwaahhaarr  NNaaggaarr,,  MMaaiinn  RRooaadd,,  KKoottaa  ((RRaajj..))--332244000055    ||    PPhh..  NNoo..::  ++9911--774444--33119922222222  ||  FFAAXX  NNoo..  ::  ++9911--002222--3399116677222222  
PPhh..NNoo..  ::  ++9911--774444--33001122222222,,  66663355555555  ||  TToo  KKnnooww  mmoorree  ::    ssmmss  RREESSOO  aatt  5566667777  

Website : www.resonance.ac.in | E-mail : ccoonnttaacctt@@rreessoonnaannccee..aacc..iinn | CCIINN  ::  UU8800330022RRJJ22000077PPLLCC002244002299 
 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  MMAAIINN  22001166  SSoolluuttiioonn  ppoorrttaall   PAGE # 34 

 

PART : III  PHYSICS 
 

61. A uniform string of length 20 m is suspended from a rigid support. A short wave pulse is introduced at 
its lowest end. It starts moving up the string. The time taken to reach the support is : (take g = 10 ms–2) 
          

 20 m yEckbZ dh ,dleku Mksjh dks n`<+ vk/kkj ls yVdk;k x;k gSA blds fupys fljs ls ,d lw{e rjax &Lian 

pkfyr gksrk gSA Åij vk/kkj rd igqWpus esa yxus okyk le; gS : (g = 10 ms–2 
ysa) 

 (1) 2 s   (2) 2 2 s   (3) 2 s   (4) 2 2 s  
Ans. (2) 
Sol. Let mass per unit length be . 
 ekuk ,dkad yEckbZ dk nzO;eku gSA 

 x =  

x

x = 0  

 T = gx   v = 

T  = gx  

 v2 = gx,  

a = 
2
g

dx
vdv

  

 2t
2
g

2
1

   t = sec22
g
4


  

 

62. A person trying to lose weight by burning fat lifts a mass of 10 kg upto a height of 1 m 1000 times. 
Assume that the potential energy lost each time he lowers the mass is dissipated. How much fat will he 
use up considering the work done only when the weight is lifted up ? Fat supplies 3.8 × 107 J of energy 
per kg which is converted to mechanical energy with a 20% efficiency rate. Take g = 9.8 ms–2  

            
 ,d HkjksÙkksyd Hkkj dks igys Åij vkSj fQj uhps rd ykrk gSA ;g ekuk tkrk gS fd flQZ Hkkj dks Åij ys tkus esa 

dk;Z gksrk gS vkSj uhps ykus esa fLFkfrt ÅtkZ dk ál gksrk gSaA 'kjhj dh olk ÅtkZ nsrh gS tks ;kaf=kdh; ÅtkZ esa 

cnyrh gSA eku ysa fd olk }kjk nh xbZ ÅtkZ 3.8 × 107 J izfr kg Hkkj gS] rFkk bldk ek=k 20% ;kaf=kdh; ÅtkZ esa 

cnyrk gSA vc ;fn ,d HkjksÙkksyd 10 kg ds Hkkj dks 1000 ckj 1 m dh ÅWpkbZ rd Åij vkSj uhps djrk gS rc 

mlds 'kjhj ls olk dk {k; gS : (g = 9.8 ms–2 
ysa)a 

 (1) 6.45 × 10–3 kg     (2) 9.89 × 10–3 kg   
 (3) 12.89 × 10–3 kg    (4) 2.45 × 10–3 kg 
Ans. (3) 
Sol. Let m mass of fat is used. 

 ekuk olk dk m nzO;eku iz;qDr gqvk gSA 

 m(3.8 × 107) 
5
1  = 10(9.8)(1) (1000) 

 m = 3108.3
58.9



  

 = 12.89 × 10–3 kg 
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63. A point particle of mass m, moves along the uniformly rough track PQR as shown in the figure. The 

coefficient of friction, between the particle and the rough track equals . The particle is released, from 
rest, from the point P and it comes to rest at a point R. The energies, lost by the ball, over the parts, PQ 
and QR, of  the track, are equal to each other, and no energy is lost when particle changes direction 
from PQ to QR.           

 The values of the coefficient of friction and the distance x(= QR), are, respectively close to : 
 
 m nzO;eku dk ,d fcanq d.k ,d [kqjnjs iFk PQR  (fp=k nsf[k;s) ij py jgk gSA d.k vkSj iFk ds chp ?k"kZ.k xq.kkad 

gSA d.k P ls NksM+s tkus ds ckn R ij igqWp dj :d tkrk gSA iFk ds Hkkx PQ vkSj QR ij pyus esa d.k }kjk 

[kpZ dh xbZ ÅtkZ,W cjkcj gSaA PQ ls QR ij gksus okys fn'kk cnyko esa dksbZ ÅtkZ [kpZ ugha gksrhA 

 rc  vkSj nwjh x(= QR) ds eku yxHkx gSa Øe'k % 

   

 

30º 

Horizontal 
Surface 

Q

h = 2 m

P 

R 

 

30º 

{kSfrt lrg Q

h = 2 m

P 

R 

 
 (1) 0.2 and 3.5 m    (2) 0.29 and 3.5 m   

(3) 0.29 and 6.5 m    (4) 0.2 and 6.5 m 
 (1) 0.2 vkSj 3.5 m    (2) 0.29 vkSj 3.5 m   

(3) 0.29 vkSj 6.5 m    (4) 0.2 vkSj 6.5 m 

Ans. (2) 
Sol. 

 

 

h 

P 


R 

x h/tan 
Q

 

 Given that fn;k x;k gS 








tan
mghmgh

tan
mgh  

 
2

tan1
tan
2 



  

  = 0.29 

 x = 32
tan

h



~  3.5 m 
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64. Two identical wires A and B, each of length l, carry the same current l. Wire A is bent into a circle of 

radius R and wire B is bent to form a square of side 'a'. If BA and BB are the values of magnetic field at 

the centres of th circle and square respectively, then the ratio A

B

B
B

 is : 

 nks ,dleku rkj A o B dh izR;sd yEckbZ l, esa leku /kkjk izokfgr gSA A dks eksM+dj R f=kT;k dk ,d o`Ùk vkSj B 
dks eksM+dj Hkqtk 'a' dk ,d oxZ cuk;k tkrk gSA ;fn BA rFkk BB Øe'k% o`Ùk ds dsUnz ij pqEcdh; {ks=k gSa] rc 

vuqikr A

B

B
B

 gksxk : 

 (1) 
2

16 2
   (2) 

2

16
    (3) 

2

8 2
   (4) 

2

8
  

Ans. (3) 
Sol. 

 

 

R 



 
 Magnetic field at centre of circle o`Ùk ds dsUnz ij pqEcdh; {ks=k 

 BA = 
R2
0  = 



0   [Also pqafd  = 2R] 

 

 a 

45° 

 

 Magnetic field at centre dsUnz ij pqEcdh; {ks=k = )45sin2(

2
a4

4 0 



 

  = 




2
16 0      [Also pqafd 4a = ]   

 Now vc 
28B

B 2

B

A 
  

  
 

65. A galvanometer having a coil resistance of 100  gives a full scale deflection, when a current of 1 mA is 
passed through it. The value of the resistance, which can convert this galvanometer into ammeter 
giving a full scale deflection for a current of 10 A, is :   

 ,d xSYosuksehVj ds dkby dk izfrjks/k 100  gSA 1 mA /kkjk izokfgr djus ij bles Qqy&Ldsy fo{ksi feyrk gSA 

bl xSYosuksehVj dks 10 A ds ,ehVj esa cnyus ds fy;s tks izfrjks/k yxkuk gksxk og gS : 
 (1) 2    (2) 0.1   (3) 3    (4) 0.01  
Ans. (4) 

Sol. S = 
g

g

iI
Gi


 

 here ;gk¡ ig = 10–3 A     G = 102,      = 10A 
 S ~  10–2 
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66. An observer looks at a distant tree of height 10 m with a telescope of magnifying power of 20. To the 

observer the tree appears :         
 (1) 10 times nearer    (2) 20 times taller   
 (3) 20 times nearer    (4) 10 times taller 
 nwj fLFkr 10 m ÅWps isM+ dks ,d 20 vko?kZu {kerk okys VsfyLdks ls ns[kus ij D;k eglwl gksxkA 
 (1) isM+ 10 xquk ikl gSA    (2) isM+ 20 xquk ÅWpk gSA  
 (3) isM+ 20 xquk ikl gSA    (4) isM+ 10 xquk ÅWpk gSA 
Ans. (3) 

Sol.  = 
x

10  

 1 = )20(
x

10  

 Now 20 times nearer  
 vc 20 xquk utnhd  
  
 
67. The temperature dependence of resistances of Cu and undoped Si in the temperature range 300 – 400 K, 

is best described by : 
 (1) Linear increase for Cu, exponential increase for Si   

(2) Linear increase for Cu, exponential decrease for Si   
(3) Linear decrease for Cu, linear decrease for Si   
(4) Linear increase for Cu, linear increase for Si 
 
rkWck rFkk vekfnr (undoped) flfydku ds izrjks/kksa dh muds rkieku ij fuHkZjrk]  300 – 400 K rkieku varjky 

esa] ds fy;s lgh dkFku gS : 
 (1) rkWck ds fy;s js[kh; c<+ko rFkk flfydku ds fy;s pkj?krkadh c<+ko  

(2) rkWck ds fy;s js[kh; c<+ko rFkk flfydku ds fy;s pj?kkrkadh ?kVko 
(3) rkWck ds fy;s js[kh; ?kVko rFkk flfydku ds fy;s js[kh; ?kVko 
(4) rkWck ds fy;s js[kh; c<+ko rFkk flfydku ds fy;s js[kh; c<+koA 

Ans. (2) 
Sol. For conductor (Cu) resistance increases linearly and for semiconductor resistance decreases 

Exponentially in given temperature range.   
 pkyd (Cu) ds fy, izfrjks/k jS[kh; :i ls c<sxk rFkk v)Zpkyd ds fy, izfrjks/k fn;s x;s rki dh ijkl esa pj 

?kkrkadh :i ls ?kVsxkA  
 
68. Choose the correct statement : 
 (1) In amplitude modulation the frequency of high frequency carrier wave is made to vary in proportion 

to the amplitude of the audio signal  
 (2) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in 

proportion to the amplitude of the audio signal.   
(3) In frequency modulation the amplitude of the high frequency carrier wave is made to vary in 
proportion to the frequency of the audio signal   
(4) In amplitude modulation the amplitude of the high frequency carrier wave is made to vary in 
proportion to the amplitude of the audio signal  
lgh dFku pqfu;sa % 
(1) vk;ke ekMqyu esa mPp vko`fÙk dh okgd rjax dh vko`fÙk esa cnyko /ofu flXuy ds vk;ke ds vuqikrh gSA 

 (2) vko`fÙk ekMqyu esa mPp vko`fÙk dh okgd rjax dh vko`fÙk esa cnyko /ofu flXuy ds vk;ke ds vuqikrh gSA 
(3) vko`fÙk ekMqyu esa mPp vko`fÙk dh okgd rjax dh vko`fÙk esa cnyko /ofu flXuy ds vk;ke ds vuqikrh gSA 
(4) vk;ke ekMqyu esa mPp vko`fÙk dh okgd rjax dh vko`fÙk esa cnyko /ofu flXuy ds vk;ke ds vuqikrh gSA 

Ans. (4) 
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Sol. In amplitude modulation amplitude of carrier wave (high frequency) is varied in proportion to the 

amplitude of signal. 
 In frequency modulation frequency of carrier wave (high frequency) is varied in proportion to amplitude 

of signal.    
 vk;ke eksM~;qys'ku esa okgd rjax (mPp vkof̀Ùk) dk vk;ke ladsr ds vk;ke ds vuqikr esa ifjofrZr gksrk gSA 

vko`fÙk eksM~;qys'ku esa okgd rjax (mPp vko`fÙk) dh vkof̀Ùk ladsr ds vk;ke ds vuqikr esa ifjofrZr gksrh gSA  
 
69. Half-lives of two radioactive elements A and B are 20 minutes and 40 minutes, respectively, Initially, the 

samples have equal number of nuclei. After 80 minutes, the ratio of decayed numbers of A and B nuclei 
will be : 

 nks jsfM;ks/kehZ rÙo A rFkk B dh v)Zvk;q Øe'k% 20 minutes rFkk 40 minutes gSA izkjaHk esa nksuksa ds uewuksa esa ukfHkdksa 

dh la[;k cjkcj gSA 80 minutes ds mijkar A rFkk B ds {k; gq, ukfHkdksa dh la[;k dk vuqikr gksxk : 
 (1) 4 : 1   (2) 1 : 4   (3) 5 : 4   (4) 1 : 16 
Ans. (3) 
Sol. A   B 
 TA = 20 min  TB = 40 min 

 

2/1

2/1

t/t

t/t

B0

A0

2
11

2
11

N
N1

N
N1


























= 

4
3

16
15

4
11

16
11

2

11

2

11

40
80

20
80











= 
4
5  

 
70. 'n' moles of an ideal gas undergoes a process A B as shown in the figure. The maximum temperature 

of the gas during the process will be :       
'n' eksy vkn'kZ xSl ,d izØe A B ls xqtjrh gS ¼fp=k nsf[;s½ bl izØe ds nkSjku mldk vf/kdre~ rkieku gksxk : 

 

    

 P 

2P0 

P0 

A 

B 

V0 2V0 
V 

 
 (1) 0 03P V

2nR
  (2) 0 09P V

2nR
  (3) 0 09P V

nR
  (4) 0 09P V

4nR
 

Ans. (4) 

Sol. P – P0 = )V2V(
V
P

0
0

0   

 P = 3P0 – 
0

0

V
P

V    ......(1) 

 V
V
P

P3
V

nRT

0

0
0   
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 nRT = 3P0V 2

0

0 V
V
P

  

 differentiate w.r.t. Volume  vk;ru ds lkis{k vodyu djus ij 

 3P0 – 0V
V
P2

0

0   

 V = 
2
V3 0  

 Put in (1) esa izfrLFkkfir djus ij 

 P = 3P0  – 
2
P3

2
V3

V
P 00

0

0 






  

 Now vc, 
 PV = xRT 

 nRT
4
VP9 00   

 
xR
VP

4
9T 00    

 
 
71. An arc lamp requires a direct current of 10 A at 80 V to function. if it is connected to a 220 V(rms), 

50 Hz AC supply, the series inductor needed for it to work is close to :    
 ,d vkdZ ySEi dks izdkf'kr djus ds fy;s 80 V ij 10 A dh fn"V /kkjk (DC) dh vko';drk gksrh gSA mlh vkdZ 

dks 220 V(rms), 50 Hz izR;korhZ /kkjk (AC) ls pykus ds fy;s Js.kh esa yxus okys izsjdRo dk eku gSA 

 (1) 0.08 H  (2) 0.044 H  (3) 0.065 H  (4) 80 H 
Ans. (3) 

Sol. R = 80
10

 = 8 

 

 80V 

 
 

220 

80 

VL 

 
 2 2 2

LV 80 220   

 2
LV  = (220 + 80) (220 – 80) 

 = 300 × 140  VL = 204.9 

 Irns XL = 204.9 

 
2
L

220

64 x
xL = 2.5   
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72. A pipe open at both ends has fundamental frequency f in air. The pipe is dipped vertically in water so 

that half of it is in water. The fundamental frequency of the air column is now :   
 nksuksa fljksa ij [kqys ,d ikbi dh ok;q esa ewy&vko`fÙk 'f' gSA ikbZi dks Å/okZ/kj mldh vk/kh&yEckbZ rd ikuh esa 

Mqck;k tkrk gSA rc blesa cps ok;q&dkye dh ewy vko`fÙk gksxh %    

 (1) 3
4
f    (2) 2f   (3) f   (4) 

2
f  

Ans. (3) 
Sol. Open organ pipe 

 f = V
2

  ...(i) 

 For closed organ pipe 

 f = V V
24

2


 
 
 

 
 = f    

 [kqyk vkxZu ikbi  

 f = V
2

  ...(i) 

 can vkxZu ikbi ds fy,  

 f = V V
24

2


 
 
 

 
 = f    

 
 

73. The box of a pin hole camera, of length L, has hole of radius a. it is assumed that when the hole is 
illuminated by a parallel beam of light of wavelength  the spread of the spot (obtained on the opposite 
wall of the camera) is the sum of its geometrical spread and the spread due to diffraction. The spot 
would then have its minimum size (say bmin) when :       

 (1) a L   and 
2

min
2b
L

 
   
 

   (2) a L   and minb 4 L   

 (3) 
2

a
L


  and minb 4 L     (4) 
2

a
L


  and 
2

min
2b
L

 
   
 

 

 ,d fiu&gksy dSejk dh yEckbZ 'L' gS rFkk fNnz dh f=kT;k a gSA ml ij  rjaxnS/;Z dk lekUrj izdk'k vkifrr gSA 

fNnz ds lkeus okyh lrg ij cus LikWV dk foLrkj fNnz ds T;kferh; vkdkj rFkk foorZu ds dkj.k gq, foLrkj dk 

dqy ;ksx gSA bl LikWV dk U;wure vkdkj bmin rc gksxk tc:      

 (1) a L   rFkk 
2

min
2b
L

 
   
 

   (2) a L   rFkk minb 4 L   

 (3) 
2

a
L


  rFkk minb 4 L     (4) 
2

a
L


  rFkk 
2

min
2b
L

 
   
 

 

Ans. (2) 
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Sol. b  radius of spot. 
 b  /kCcs dh f=kT;k  

 b = a  + L
a
  

 geometrical spread + spread due to diffraction 
 T;kferh; foLrkj + foorZu ds dkj.k foLRkkj  

 db
da

 = 0 

  1 – 2 L
a
  = 0 

  a2 = L  
  a = L  

 bmin. = LL
L


 


 

 bmin. = 2 L  
 bmin. = 4L     
 
74. A combination of capacitors is set up as shown in the figure. The magnitude of the electric field, due to 

a point charge Q (having a charge equal to the sum of the charges on the 4F and 9F capacitors), at a 
point distance 30 m from it, would equal :       

 la/kkfj=kksa ls cus ,d ifjiFk dks fp=k esa fn[kk;k x;k gSA ,d fcUnq&vkos'k Q (ftldk eku 4F rFkk 9F okys 

la/kkfj=kksa ds dqy vkos'kksa ds cjkcj gS), ds }kjk 30 m nwjh ij oS|qr&{kS=k dk ifjek.k gksxk : 
 

– + 

2F 

4F  
3F  

9F   

8V  
 (1) 360 N/C  (2) 420 N/C  (3) 480 N/C  (4) 240 N/C 
Ans. (2) 
Sol.  

 12f 4f 

+6V +2V  
Q1 = 24c  

 Q2 = 18mc 
 Q = 42c 
 E = 107 × 42 × 10–6   
 E = 420 N/C 
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75. Arrange the following electromagnetic radiations per quantum in the order of increasing energy :    

 A :  Blue light    B : Yellow light       

 C :  X-ray   D : Radiowave   

 fuEu izfr DokaVe oS|qr&pqEcdh; fofdj.kksa dks mudh ÅtkZ ds c<+rs gq, Øe esa yxk;sa %  

 A :  uhyk izdk'k   B : ihyk izdk'k   

 C :  X-fdj.ksa   D : jsfM;ks rjax 

 (1) A, B, D, C  (2) C, A, B, D  (3) B, A, D, C  (4) D, B, A, C 

Ans. (4) 

Sol. Y X U V I M R 

 
 

 increasing c<+rh gS   

 Hence energy of radio wave will be minimum and maximum for X ray.  

 jsfM;ks rjaxksa dh ÅtkZ U;wure rFkk Xfdj.kksa ds fy, ÅtkZ vf/kdre gksxhA  

 
76. Hysteresis loops for two magnetic materials A and B are given below :    

 

H 

(A) 

H 

(B) 

B B 

 
These materials are used to make magnets for electric generators, transformer core and electromagnet 

core. Then it is proper to use :  
 (1) A for electromgnets and B for electric generators. 

 (2) A for transformers and B for electric generators.  

 (3) B for electromgnets and transformers. 

(4) A for electric generators and transformers. 
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 nks pqEcdh; inkFkZ A rFkk Bds fy;s fgLVsjsfll&ywi uhps fn[kk;s x;s gSa %  

 

H 

(A) 

H 

(B) 

B B 

 
bu inkFkksZ dk pqEcdh; mi;ksx fo|qr&tsusjsVj ds pqEcd] VªkUlQkZeZj dh ØksM ,oa fo|qr&pqEcd dh ØksM vkfn ds 

cukus esa fd;k tkrk gSA rc ;g mfpr gS fd %  

 (1) A dk bLrseky fo|qr&pqEcd esa rFkk B dk fo|qr&tsusjsVj esa fd;k tk,A 

 (2) A dk bLrseky VªkUlQkWeZj esa rFkk B dk fo|qr&tsusjsVj esa fd;k tk,A 

 (3) B dk bLrseky fo|qr&pqEcd esa rFkk VªkUlQkWeZj nksuksa esa fd;k tk,A 

(4) A dk bLrseky fo|qr&tsusjsVj rFkk VªkUlQkWeZj nksuksa esa fd;k tk,A 

Ans. (3) 
Sol. Since area of hysterics curve of (B) is smaller it is suitable for electromagnet and transformer. 

pwafd 'kSfFkY; oØ (B) dk {kS=kQy de gS vr% ;g fo|qr pqEcd o ifjorZd ds fy, mi;qDr gSA 
 
 
77. A pendulum clock lose 12 s a day if the temperature is 40°C and gains 4 s a day if the temperature is 

20°C. The temperature at which the clock will show correct time, and the co-efficient of linear expansion 

() of the metal of the pendulum shaft are respectively :     
 ,d isUMqye ?kM+h 40°C rkieku ij 12 s izfrfnu /kheh gks tkrh gS rFkk 20°C rkieku ij 4 s izfrfnu rst+ gks tkrh 

gSA rkieku ftl ij ;g lgh le; n'kkZ;sxh rFkk isUMqye dh /kkrq dk js[kh;&izlkj xq.kkad () Øe'k% gSa % 

 (1) 60°C ;  = 1.85 × 10–4/°C   (2) 30°C ;  = 1.85 × 10–3/°C  

 (3) 55°C ;  = 1.85 × 10–2/°C    (4) 25°C ;  = 1.85 × 10–5/°C 

Ans. (4) 

Sol. 12 1
24 3600 2




(40 – T)  ...(i) 

 –4 1
24 3600 2




(20 – T)  ...(ii) 

 from equation (i) and (ii) 
 lehdj.k (i) rFkk (ii) ls  

 –3 = 40 – T
20 – T

 

 – 60 + 3T = 40 – T 
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 4T = 100 
 T = 25 
 from equation (ii) 
 lehdj.k (ii) ls  

 –4 1
24 3600 2




(20 – 25) 

 4 1
24 3600 2




 ×  × 5 

  = 8
24 3600 5 

 = 1.85 × 10–5/°C 

 
 

78. The region between two concentric spheres of radii 'a' and 'b', respectively (see figure), has volume 

charge density A
r

  , where A is a constant and r is the distance from the centre. At the centre of the 

spheres is a point charge Q. The value of A such that the electric field in the region between the 

spheres will be constant, is :         

 f=kT;k 'a' rFkk 'b' ds nks ,d&dsUnzh xksyksa ds (fp=k nsf[k;s) chp ds LFkku esa vk;ru vkos'k&?kuRo A
r

   gS] tgk¡ A 

fLFkjkad gS rFkk r dsUnz ls nwjh gSA xksyksa ds dsUnz ij ,d fcUnq&vkos'k Q gSA 'A' dk og eku crk;sa ftlls xksyksa ds 

chp ds LFkku esa ,dleku oS|qr&{ks=k gks % 

 

a 

Q 
b 

 

 (1) 2 2
Q

2 (b a ) 
   (2) 2 2

2Q
(a b ) 

   (3) 2
2Q
a

   (4) 2
Q

2 a
 

Ans. (4)  

 

 
A/R 

Qr 

 

 (E) (4r2) = 

r
2

a

0

AQ 4 r dr
r

 




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  (E)r
2 2

0

4 AQ (r a )
2


 


 

  E = 2 2
2 2

0 0

Q A (r a )
4 r 2r

 
 

 

      = 
2

2 2
00 0

Q A Aa
24 r 2 r

 
 

 

         
2

0 0

Q Aa
4 2


 

 

    A = 2
Q

2 a
  

 

79. In an experiment for determination of refractive index of glass of a prism by i – , plot, it was found that 

a ray incident at angle 35°, suffers a deviation of 40° and that it emerges at angle 79°. In that case 

which of the following is closest to the maximum possible value of the refractive index ?    

 ,d iz;ksx djds rFkk i –  xzkQ cukdj ,d dk¡p ls cus fizT+e dk viorZukad fudkyk tkrk gSA rc ,d fdj.k dks 

35° ij vkifrr djus ij og 40° ls fopfyr gksrh gS rFkk ;g 79° ij fuxZe gksrh gSA bl fLFkfr esa fuEu esa ls 

dkSulk eku vkiorZukad ds vf/kdre eku ds lcls ikl gS ?   

 (1) 1.6   (2) 1.7   (3) 1.8   (4) 1.5 

Ans. (4) 
Sol. When tc i = 35° and rFkk e = 79° then rc  = 40° 
  = i + e – A 
 40° = 35 + 79 – A 
 A = 74° 
 Since i  e so min will less than 40° 
 pqafd i  e vr% min , 40° ls de gksxkA 
 

 n = 















 

2
Asin

2
Asin min

 

 n = 4.1
60.0
84.0

)37sin(
)57sin(

2
74sin

2
7440sin




















 

 

 Since min will be less than 40° so  
pqafd min , 40° ls de gksxk vr%  

 n will be less than 1.4 
 n, 1.4 ls de gksxkA 
 so the closest answer will be 1.5  

 vr% lehiorhZ mÙkj 1.5 gkasxkA 
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80. A student measures the time period of 100 oscillations of a simple pendulum four times. That data set is 

90 s, 91 s, 95 s and 92 s. If the minimum division in the measuring clock is 1 s, then the reported mean 

time should be :      

 ,d Nk=k ,d ljy&vkorZ&nksyu ds 100 vko`fÙk;ksa dk le; 4 ckj ekirk gS vkSj mudks 90 s, 91 s, 95 s vkSj  

92 s ikrk gSA bLrseky dh xbZ ?kM+h dk U;wure vYika'k 1 s gSA rc ekis x;s ek/; le; dks mls fy[kuk pkfg;s % 

 (1) 92 ± 5.0 s  (2) 92 ± 1.8 s  (3) 92 ± 3 s  (4) 92 ± 2 s 

Ans. (4) 

Sol. tmean = 
90 91 95 92

4
    = 92 sec. 

 absolute error in each reading  = 2, 1, 3, 0 

 mean error = 2 1 3 0 1.5sec.
2

  
  

 put the least count of the measuring clock is 1 sec. 

 so it cannot measure upto 0.5 second so we have to round it off. 

 so mean error will be 2 second 

 so  t = 92 ± 2 sec. 

 

 tmean = 
90 91 95 92

4
    = 92 sec. 

 izR;sd ikB~;kad esa ije =kqfV  = 2, 1, 3, 0 

 ek/; =kqfV = 2 1 3 0 1.5sec.
2

  
  

 ekiu ?kM+h ds vYirekad 1 sec dks j[kus ij . 

 vr% ;g 0.5 lsd.M rd ugha eki ldrh gS 

 blfy;s bldks iw.kk±fdr djuk iM+rk gS  

 vr% ek/; =kqfV 2 lsd.M 

 vr%  t = 92 ± 2 sec. 
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81. Identify the semiconductor devices whose characteristics  are given below, in the order (a),(b),(c),(d) 

 

V 

I

(a) 
 

 

V 

I

(b) 
 

 

V 

I

(c) 

dark

iII unimated

     

 
V

(c) 

Intensity 
of light 

Resistance 

 
             
 (1) zener diode, simple diode, Light dependent resistance, Solar cell    

(2) Solar cell , Light dependent resistance, Zener diode, simple diode    

(3) Zener diode, Solar cell, Simple diode, Light dependent resistance     

(4) Simple diode, Zener diode, Solar cell, Light dependent resistance. 

fp=k Øe'k% fdu lsehdUMDVj fMokbZl ds vfHky{kkf.kd xzkQ gSA  

 

V 

I

(a) 
 

 

V 

I

(b) 
 

 

V

I 

(c) 

vizdkf'kr 

izdkf'kr 

     

 

V 

(c) 

izdk'k dh rhozrk 

izfrjk/k 

 
             

 (1) thuj M;ksM] lk/kkj.k Mk;ksM] LDR  ¼ykbZV fMisUMsUV jsftLVsUl½] lksyj lsy 

(2) lksyj lsy]  LDR  ¼ykbZV fMisUMsUV jsftLVsUl½ thuj M;ksM] lk/kkj.k Mk;ksM 

(3) thuj Mk;ksM] lksyj lsy] lk/kkj.k Mk;ksM] LDR  ¼ykbZV fMisUMsUV jsftLVsUl½ 

(4) lk/kkj.k Mk;ksM] thuj Mk;ksM] lksyj lsy]  LDR  ¼ykbZV fMisUMsUV jsftLVsUl½ 

Ans. (4)  

Sol. From standard data ekud vkdM+ksa ls   

 Ans. is (4) 
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82. Radiation of wavelength , is incident on a photocell. The fastest emitted electron has speed . If the 

wavelength is changed to 3
4
  , the speed of the fastest emitted electron will be :  

 ,d QksVks &lsy ij ,  rjaxnS/;Z dk izdk'k vkifrr gSA mRlftZr  bysDVªkWu dh vf/kdre xfr .gSA ;fn rjaxnS/;Z 

3
4
  ,  gks rc mRlftZr bysDVªkWu dh vf/kdre pky gksxhA 

 (1) 

1
24

3
   
 

  (2) 

1
24

3
   
 

  (3) 

1
23

4
   
 

  (4) 

1
24

3
   
 

 

Ans. (4) 

 2hc 1w mv
2

 


   …(i) 

 2hc 1w m(v ')
' 2
 


 

 2hc 1w m(v ')
3 2
4

 
 

 
 

   …(ii) 

 equation lehdj.k 4(i)
3

   
 –  (ii) 

 24hc 4 hc 4 4 1w mv
3 3 3 3 2

        
 – w – 21 m(v ')

2
 

  2 24 4 1 1w mv w m(v ')
3 3 2 2

    
 

 

  2 21 w 4 1m(v ') mv
2 3 3 2

   

  2 21 4 1m(v ') mv
2 3 2

   
 

 

  v' > 4 v
3


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83. A particle performs simple harmonic motion with amplitude A. Its speed is trebled at the instant that  it is 

at distance 2A
3

from equilibrium position. The new amplitude of the motion is.   

,d d.k A vk;ke ls ljy vkorZ nksyu dj jgk gSA tc ;g visu ewy LFkku ls 
2A
3

ij ig¡qprk gS] rc vpkud 

bldh xfr frxquh dj nh tkrh gSA rc bldk u;k vk;ke gS        

 (1) 3A   (2) A 3   (3) 7A
3

   (4) A 41
3

 

Ans. (3) 

Sol. v = 
2

2 2AA –
3

   
 

 

 v = A5
3
   

 vnew = 3v = 5 A  
 So the new amplitude is given by 
 vr% u;k vk;ke gksxk 

vnew = 2 2
newA – x   5 A = 

2
2

new
2AA –
3

   
 

 

 Anew = 7A
3

 

 

84. A particle of mass m is moving along the side of square of side 'a' with a uniform speed  in the x-y 
plane as shown in the figure :        

 fp=k esa Hkqtk 'a'  dk oxZ x-y  ry esa gSA m nzO;eku dk ,d d.k ,dlkeu xfr  ls bl oxZ dh Hkqtk ij py jgk 

gS tSlk fd fp=k esa n'kkZ;k x;k gSA 
 

R 
45° 

D C 

B 
A 







a y 

O x 

a a 

a 

 
 Which of the following statements is false for the angular momentum L


 about the origin ?  

 rc fuEu esa dkSulk dFku] bl d.k ds ewy fcUnq ds fxnZ dks.kh; vk?kw.kZ L


 ds fy;s] xyr gSA   

 (1) R ˆL m – a k
2

 
   

 


 when the particle is moving from C to D.  

(2) R ˆL m a k
2

 
   

 


 when the particle is moving from B to C.  

(3) m ˆL R k
2





 when the particle is moving from D to A.      

 (4) m ˆL – R k
2





 when the particle is moving from A to B. 
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 (1) R ˆL m – a k
2

 
   

 


 tc d.k C ls D dh vksj py jgk gSA   

(2) R ˆL m a k
2

 
   

 


 tc d.k B ls C dh vksj py jgk gSA  

(3) m ˆL R k
2





 tc d.k D ls A dh vksj py jgk gSA      

 (4) m ˆL – R k
2





 tc d.k A ls B dh vksj py jgk gSA 

Ans. (1, 3)  
 From C to D 
 C ls D rd 

 0
R ˆL mv a k
2

 
  

 


 

 from B to C 
 B ls C rd 

 0
R ˆL mv a k
2

 
  

 


 

 from D to A 
 D ls A rd 

  0
mv ˆL R k

2
 


 

 from A to B 
 A ls B rd 

  0
mv ˆL R k

2
 


 

   
85. An ideal gas undergoes a quasi static, reversible process in which its molar heat capacity C remains 

constant. If during this process the relation of pressure P and volume V is given by PVn = constant, then 
n is given by (Here Cp and CV are molar specific heat at constant pressure and constant volume, 
respectively ) :      

 ,d vkn'kZ xSl mRØe.kh; LFkSfrd&dYi izØe ls xqtjrh gS rFkk mldh eksyj &Å"ek /kkfjrk C  fLFkj jgrh gSA 
;fn bl izØe esa mlds nkc  P o vk;ru  V ds chp laca/k PVn = constant  gSA (Cp rFkk CV   Øe'k% fLFkj nkc o 

fLFkj vk;ru nkc o fLFkj vk;ru ij Å"ek /kkfjrk gS) rc  'n'  ds fy;s lehdj.k gSA 

 (1) p

V

C – C
n

C – C
      (2) p

V

C – C
n

C – C
     

(3) VC – Cn
C – Cp

      (4) p

V

C
n

C
  

Ans. (1)  

 C = CV + R
1 n

 

 C – CV = P vC C
1 n



   ;   1 – n = P v

v

C C
C C




 

n = 1 – P v

v

C C
C C




 = P

v

C C
C C


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86. A screw gauge with a pitch of 0.5 mm and a circular scale with 50 divisions is used to measure the 

thickness of a thin sheet of Aluminium. Before starting the measurement, it is found that when the two 

jaws of the screw gauge are brought in contact, the 45th division coincides with the main scale line and 

that the zero of the main scale is barely visible. What is the thickness of the sheet if the main scale 

reading is 0.5mm and the 25th division coincides with the main scale line ?   

 ,d LØw& xst dk fip 0.5mm gS vkSj mlds o`Ùkh; Ldsy ij 50 Hkkx gSA blds }kjk ,d iryh vY;wehfu;e 'khV 

dh eksVkbZ ekih xbZ A eki ysus ds iwoZ ;g ik;k x;k fd tc LØw xst ds nks tkWoks ds lEidZ esa Ykk;k tkrk gS rc  

45 oka Hkkx eq[; Ldsy ykbZu ds laikrh gksrk gS vkSj eq[; Ldsy dk 'kwU; (0) eqf'dy ls fn[krk gSA eq[; Ldsy dk 

ikB~;kad ;fn 0.5 mm rFkk  25 oka Hkkx eq[; Ldsy ykbZu ds laikrh gks] rks 'khV dh eksVkbZ D;k gksxh \  

 (1) 0.80 mm  (2) 0.70mm   (3) 0.50mm  (4) 075mm 

Ans. (1) 
Sol. When jaws are closed, the zero error will be  

 = main scale reading + (circularscale reading ) (Least count) 

 = –0.5 mm + (45)(0.01) 

 zero error = –0.05 mm 

 when the sheet is placed between the jaws ; 

 measured thickness 

 = 0.5 mm + (25)(0.01) = 0.75 mm 

  Actual thickness   

 = 0.75 mm –(–0.05) 

 = 0.80 mm  

 tc nk¡rs cUn gSa] rc 'kwU; =kqfV  

 = eq[; iSekus dk ikB~;kad + (o`Ùkh; iSekus dk ikB~;kad) (vYirekad) 

 = –0.5 mm + (45)(0.01) 

 'kwU; =kqfV = –0.05 mm 

 tc  nk¡rksa ds e/; ifêdk dks j[kk tkrk gS rks  

 ekih x;h eksVkbZ 

 = 0.5 mm + (25)(0.01) = 0.75 mm 

  okLrfod eksVkbZ  

 = 0.75 mm –(–0.05) 

 = 0.80 mm  
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87. A roller is made by joining together two cones at their vertices O. It is kept on two rails AB and CD 

which are placed asymmetrically (see figure), with its axis perpendicular to CD and its centre  O at the 
centre of line joining AB and CD (see figure). It is given a light push so that it starts rolling with its centre 
O moving parallel to  CD in the direction shown. As it moves , the roller will tend to :    

 nks 'kadw dks muds 'kh"kZ   O ij tksMdj ,d jksyj cuk;k x;k gS vkSj mls  AB o  CD jsy ij vlefer j[kk x;k gS 

¼fp=k nsf[k;s½ jksyj dk v{k CD  ls yEcor gS vkSj  O  nksuksa jsy ds chpks chp gSA gYds ls /kdsyus ij jksyj jsy ij 

bl izdkj yq<duk vkjEHk djrk gS fd O dk pkyu  CD ds lekarj gS ¼fp=k nsf[k;s½ pkfyr gks tkus ds ckn ;g 

jksyj          
 

O 

B D 

C A  
 (1) turn right  (2) go straight  (3) turn left and right alternately   

(4) turn left. 

 (1) nka;h vksj eqMsxkA (2) lh/kk pyrk jgsxkA  (3) cka;s rFkk nk;as Øe'k% eqMrk jgsxkA 

(4) ck¡;h vksj eqMsxkA 

Ans. (4) 
Sol. 

 



v 

X0 X0

f 

R' R 

v v 

 
 At distance x0 from O  v = R 
 distance less than X0 v > R 
 Initially, there is pure rolling at both the contacts. As the cone moves forward slipping at AB will start in 

forward direction as radius at left contact decreases. 
 Thus the cone will start turning towards left. As it moves further slipping at CD will start in backward 

direction which will also turn the cone towards left. 
 O ls x0 nwjh ij   v = R 
 X0 ls de nwjh ij  v > R 
 izkjEHk esa nksuksa lEidZ fcUnqvksa ij 'kq) yksVuh xfr gSA ijUrq tSl gh FkksM+k vkxs c<+rs gS AB ij vkxs dh vksj 

fQlyu izkjEHk gks tkrh gS] D;ksafd AB lrg ij f=kT;k de gks tkrh gSA  
 vr% 'kadq cka;h vksj eqM+uk izkjEHk djrk gSA tSls gh ;g eqM+rk gS lrg CD ij Hkh fQlyu izkjEHk gks tkrh gS ftlls 

'kadq vkSj rsth ls cka;h vksj eqM+us yxrk gSA  
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88. If a,b,c,d are inputs to a gate and x is its output, then, as per the following time graph, the gate is :  

,d xsV esa a,b,c,d buiqV gS vkSj x  vkmViqV gSA rc fn;s x;s Vkbe &xzkQ ds vuqlkj xsV gSA   

  

 d 
 

         

 c 
 

 

 b.   

 a 
 

 

x 
 

 

 (1) AND   (2) OR   (3) NAND  (4) NOT 

Ans. (2) 
Sol. whenever we have 1 at input, output is 1.  

 tc dHkh Hkh fuos'k ij 1 gksrk gSA fuxZr ij 1 gksxkA 

 so the gate is  or 

 vr% }kj or gSA    

 
  

89. For a common emitter configuration, if  and   have their usual meanings , the incorrect relationship 

between  and  is.         

 mHk;fu"V&mRltZd foU;kl ds fy;s  rFkk  ds chp fuEu esa ls dkSulk laca/k xyr gS  rFkk  fpâ lkekU; eryc 

okys gS % 

 (1) 
1–


 


  (2) 
1


 
 

  (3) 
2

21


 
 

  (4) 1 1 1 
 

 

Ans. (1, 3) 

Sol. 1 1 1 
 

 

  =
1


 
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90. A satellite is revolving in a circular orbit at a height 'h' from the earth's surface (radius or earth R;h<<R). 

The minimum increase in its orbital velocity required ,so that the satellite could escape from the earth's 

gravitational field, is close to : (Neglect the effect of atmosphere.)     

 i`Foh dh lrg 'h' Å¡pkbZ ij ,d mixzg o`Ùkkdkj iFk ij pDdj dkV jgk gS ¼iF̀oh dh f=kT;k R rFkk R;h<<R) A 

i`Foh ds xq:Ro {ks=k ls iyk;u djus ds fy, bldh d{kh; xfr es vko';d U;wure cnyko gS % ¼ok;qeaMyh; izHkko 

dks ux.; yhft,½ 

 (1) gR       (2) gR / 2     

(3)  gR 2 – 1      (4) 2gR  

Ans. (3) 

Sol. 

 

h 

R 

v 

 

 

2
GmM GMm

R(R h)



 

 v = GM
R

 

 2
1

1 GMmmv 0
2 R

   

      1
2GMv

R
  

       GMV ( 2 1)
R

    

             = gR ( 2 1)  
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