
READ THE INSTRUCTIONS CAREFULLY / Ïi;k bu funsZ'kks a dks /;ku ls i<+s a
GENERAL / lkekU; %
1. This sealed booklet is your Question Paper. Do not break the seal till you are told to do so.

;g eksgjcU/k iqfLrdk vkidk iz'ui= gSA bldh eqgj rc rd u rksM+s tc rd bldk funsZ'k u fn;k tk;sA
2. Use the Optical Response sheet (ORS) provided separately for answering the questions.

iz'uksa dk mÙkj nsus ds fy, vyx ls nh x;h vkWfIVdy fjLikal 'khV (vks- vkj- ,l-) (ORS) dk mi;ksx djsaA
3. Blank spaces are provided within this booklet for rough work.

dPps dk;Z ds fy, bl iqfLrdk esa [kkyh LFkku fn;s x;s gSaA
4. Write your name, form number and sign in the space provided on the back cover of this booklet.

bl iqfLrdk ds fiNys i`"B ij fn, x, LFkku esa viuk uke o QkWeZ uEcj fyf[k, ,oa gLrk{kj cukb;sA
5. After breaking the seal of the booklet, verify that the booklet contains 36 pages and that all the

18 questions in each subject and along with the options are legible. If not, contact the invigilator for
replacement of the booklet.
bl iqfLrdk dh eqgj rksM+us ds ckn Ïi;k tk¡p ysa fd blesa 36 i`"B gSa vkSj izR;sd fo"k; ds lHkh 18 iz'u vkSj muds mÙkj fodYi Bhd
ls i<+s tk ldrs gSaA ;fn ugha] rks iz'ui= dks cnyus ds fy, fujh{kd ls lEidZ djsaA

6. You are allowed to take away the Question Paper at the end of the examination.
ijh{kkFkhZ iz'ui= dks ijh{kk dh lekIrh ij ys tk ldrs gSaA

OPTICAL RESPONSE SHEET / vkWfIVdy fjLikal 'khV  (vks-vkj-,l-) %
7. The ORS will be collected by the invigilator at the end of the examination.

vks- vkj- ,l- dks ijh{kk ds lekiu ij fujh{kd ds }kjk ,d= dj fy;k tk,xkA
8. Do not tamper with or mutilate the ORS. Do not use the ORS for rough work.

vks- vkj- ,l- esa gsj&Qsj@foÏfr u djsaA vks-vkj-,l- dk dPps dke ds fy, iz;ksx u djs aA
9. Write your name, form number and sign with pen in the space provided for this purpose on the ORS.

Do not write any of these details anywhere else on the ORS. Darken the appropriate bubble
under each digit of your form number.
viuk uke vkSj QkWeZ uEcj vks-vkj-,l- esa fn, x, [kkuksa esa dye ls fy[ksa vkSj vius gLrk{kj djsaA buesa ls dksbZ Hkh fooj.k
vks-vkj-,l- esa dgha vkSj u fy[ks aA QkWeZ uEcj ds gj vad ds uhps vuq:i cqycqys dks dkyk djsaA

DARKENING THE BUBBLES ON THE ORS / vks-vkj-,l- ij cqycqyks a dks dkyk djus dh fof/k %
10. Use a BLACK BALL POINT PEN to darken the bubbles on the ORS.

vks-vkj-,l- ds cqycqyksa dks dkys ckWy ikWbUV dye ls dkyk djsaA

11. Darken the bubble  COMPLETELY. / cqycqys  dks iw.k± :i ls dkyk djsaA

12. The correct way of darkening a bubble is as :  / cqycqys dks dkyk djus dk mi;qDr rjhdk gS : 
13. The ORS is machine-gradable. Ensure that the bubbles are darkened in the correct way.

vks-vkj-,l- e'khu tk¡P; gSA lqfuf'pr djsa dh cqycqys lgh fof/k ls dkys fd, x;sa gSaA
14. Darken the bubbles ONLY IF you are sure of the answer. There is NO WAY to  erase  or

"un-darken" a darkened bubble.
cqycqys dks rHkh dkyk djsa  tc vki mÙkj ds ckjs esa fuf'pr gksA dkys fd, gq, cqycqys dks feVkus vFkok lkQ djus dk dksbZ rjhdk ugha gSA

15. Take g = 10 m/s2 unless otherwise stated. / g = 10 m/s2 iz;qDr djsa] tc rd fd vU; dksbZ eku ugha fn;k x;k gksA
QUESTION PAPER FORMAT AND MARKING SCHEME / iz'ui= dk izk:i vkSj vadu ;kstuk %
16. The question paper has three parts : Physics, Chemistry and Mathematics.

bl iz'ui= esa rhu Hkkx gSa % HkkSfrd foKku] jlk;u foKku ,oa xf.krA
17. Each part has two sections as detailed last page in table.

izR;sd Hkkx esa nks [k.M gSa ftudk fooj.k vfUre i`"B ij rkfydk esa fn;k x;k gSA

Please see the last page of this booklet for rest of the instructions / Ïi;k 'ks"k funsZ'kk s a ds fy,  bl iqfLrdk ds vfUre i`"B dks i<+ s aA
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Note : In case of any correction in the test paper, please mail to dlpcorrections@allen.ac.in within 2 days along with Paper Code
& Your Form No.
(uksV % ;fn bl iz'u i= esa dksbZ Correction gks rks Ïi;k Paper Code ,oa vkids  Form No. ,oa iw.kZ Test Details ds lkFk 2 fnu ds vUnj
dlpcorrections@allen.ac.in ij mail djsaA)

SOME USEFUL CONSTANTS
Atomic No.      : H = 1,  B = 5,  C = 6,  N = 7,   O = 8,  F = 9,  Al  = 13,  P = 15,   S  = 16,

Cl = 17, Br = 35, Xe = 54, Ce = 58
Atomic masses : H = 1, Li = 7, B = 11, C = 12, N = 14, O = 16,  F = 19, Na = 23, Mg = 24,

Al = 27, P = 31, S = 32, Cl = 35.5, Ca=40, Fe = 56, Br = 80, I = 127,
Xe = 131, Ba=137, Ce = 140, Cu = 63.5, Ne = 20, K = 39, Mn = 55

ALLEN

Space for Rough Work / dPps dk;Z ds fy, LFkku
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BEWARE OF NEGATIVE MARKING
HAVE CONTROL ¾® HAVE PATIENCE ¾® HAVE CONFIDENCE Þ 100% SUCCESS

PART-1 : PHYSICS
     Hkkx-1 : HkkSfrd foKku

SECTION–I(i) : (Maximum Marks : 18)
[k.M–I(i) : (vf/kdre vad : 18)

� This section contains SIX questions.
� Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options

is correct.
� For each question, darken the bubble corresponding to the correct option in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : –1 In all other cases

� bl [k.M esa N% iz'u gSa
� izR;sd iz'u esa pkj mÙkj fodYi  (A), (B), (C) vkSj (D) gSaA ftuesa dsoy ,d gh lgh gSaA

� izR;sd iz'u ds fy, vks-vkj-,l ij lgh mÙkj fodYi ds vuq:i cqycqys dks dkyk djsaA

� izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk,axs %

iw.kZ vad : +3 ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k gSA

'kwU; vad :  0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA

½.k vad : –1 vU; lHkh ifjfLFkfr;ksa esaA

1. Both the blocks shown here are of mass m and are moving with constant velocity in direction
shown in a resistive medium which exerts equal constant force on both blocks in direction
opposite to the velocity. The tension in the string connecting both of them will be:
(Neglect friction)
fp= esa iznf'kZr leku æO;eku m okys nksuksa CykWd fu;r osx ls ,d ,sls izfrjks/kh ek/;e esa iznf'kZr fn'kkvksa esa xfr'khy

gS tks nksuksa CykWdksa ij osx dh foijhr fn'kk esa leku fu;r cy yxkrk gSA nksuksa CykWdksa dks tksM+us okyh jLlh esa ruko gksxk

(?k"kZ.k ux.; ekusa)

 

A

B

(A) mg (B) mg/2 (C) mg/3 (D) mg/4

Space for Rough Work / dPps dk;Z ds fy, LFkku
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2. Graph  A-B  is  an  adiabatic  curve.  Choose  the  correct  statement  :-

(A) Process AC and BC, both are exothermic
(B) Process AC and BC, both are endothermic
(C) Process AC is endothermic, BC is exothermic
(D) Process AC is exothermic, BC is endothermic

A

C

B

P

V

iznf'kZr vkjs[k A-B ,d :¼ks"e oØ gSA lgh dFku pqfu;s %&

(A) izØe AC o BC nksuksa Å"ek{ksih gSA

(B) izØe AC o BC nksuksa Å"ek'kks"kh gSA

(C) izØe AC Å"ek'kks"kh rFkk izØe BC Å"ek{ksih gSA

(D) izØe AC Å"ek{ksih rFkk izØe BC Å"ek'kks"kh gSA
3. A coin is released inside a lift at a height of 2 m from the floor of the lift.  The height of the

lift is 10 m. The lift is moving with an acceleration of 9 m/s2 downwards. The time after which
the coin will strike with the floor of lift is : (g = 10 m/s2)
fy¶V ds vanj ,d flDds dks Q'kZ ls 2 m dh Å¡pkbZ ls NksM+rs gSaA fy¶V dh Å¡pkbZ 10 m gSA fy¶V 9 m/s2 ds Roj.k ls

uhps dh vksj xfr'khy gSA flDdk] fy¶V ds Q'kZ ls fdrus le; i'pkr~ Vdjk,xk (g = 10 m/s2)\

(A) 4 s (B) 2 s (C) 
4
21 s (D) 

2
11 s

Space for Rough Work / dPps dk;Z ds fy, LFkku
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Space for Rough Work / dPps dk;Z ds fy, LFkku

4. Consider an atwood machine in an elevator. Let vP,  vA and  vB denote velocities of elevator,
block A and block B respectively in ground frame. The elevator is moving along the vertical
direction with velocity vp. Which of the following situations is not possible ?
[Arrows along with velocity represent direction of motion]
,d fy¶V esa ,VoqM (atwood) e'khu j[kh gSA ekuk Hkwra= esa fy¶V] fi.M A vkSj fi.M B ds osx Øe'k% vP, vA vkSj vB

gaSA fy¶V Å/okZ/kj fn'kk ds vuqfn'k osx vp ls tk jgh gSA fuEu eas ls dkSulh fLFkfr dHkh ugh gks ldrh gS\ (osx ds

vuqfn'k rhj xfr dh fn'kk dks n'kkZ jgs gS)

A
B

(A) vP­; vA­; vB­ (B) vP¯; vA¯; vB¯ (C) vP = 0; vA­; vB¯ (D) vP = 0; vA­; vB­

5. A sphere of brass released in a long liquid column attains a terminal speed v0. If the terminal
speed attained by the sphere of marble of the same radius and released in the same liquid is
nv0, then the value of n will be.
Given: The specific gravities of brass, marble and the liquid are 8.5, 2.5 and 0.8 respectively.
,d dk¡L; (brass) dk xksyk ,d yEcs nzo LrEHk esa NksM+k x;k ftlls mldh lhekar pky v0 çkIr gksrh gSA ;fn leku

f=T;k dk ekcZy dk xksyk mlh nzo esa NksM+k tkrk gS rks lhekar pky nv0 gks tkrh gS rks 'n' dk eku fdruk gksxk\

fn;k x;k gS: dk¡L;] ekcZy ,oa nzo ds fof'k"V xq:Ro Øe'k% 8.5, 2.5 ,oa 0.8 gSA

(A) 
5

17 (B) 
17
77 (C) 

11
31 (D) 

17
5
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6. A uniform rod of mass m is kept in equilibrium making angle 30° with horizontal as shown

with a thread. The tension in the thread is
æO;eku m okyh ,d le:i NM+ fp=kuqlkj ,d /kkxs dh lgk;rk ls {kSfrt ls 30° dks.k cukrs gq, lkE;koLFkk esa j[kh gSA

/kkxs esa ruko gksxk :-

(A) 
mg
2 (B) 3mg

2
(C) mg     (D) data insufficient / vk¡dM+s vi;kZIr gS

Space for Rough Work / dPps dk;Z ds fy, LFkku
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SECTION–I(ii) : (Maximum Marks : 24)

 [k.M–I(ii) : (vf/kdre vad : 24)
� This section contains SIX questions.
� Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE

of these four option(s) is (are) correct option(s).
� For each question, choose the correct option(s) to answer the question.
� Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (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 options.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen

and it is a correct option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : –2 In all other cases.

� For Example : If  first,  third  and  fourth  are  the  ONLY three correct options for a
question with second option being an incorrect option; selecting only all the three correct
options will result in +4 marks. Selecting only two of the three correct options (e.g. the
first and fourth options), without selecting any incorrect option (second option in this case),
will result in +2 marks. Selecting only one of the three correct options (either first or
third or fourth option), without selecting any incorrect option (second option in this case),
will result in +1 marks. Selecting any incorrect option(s) (second option in this case), with
or without selection of any correct option(s) will result in –2 marks.

� bl [kaM esa N% iz'u gSaA
� izR;sd iz'u ds lgh mÙkj (mÙkjksa) ds fy, pkj fodYi fn, x, gSaA bl pkj fodYiksa esa ls ,d ;k ,d ls vfèkd

fodYi lgh gS(gSa)A
� izR;sd iz'u ds fy,]  iz'u dk (ds) mÙkj nsus gsrq lgh fodYi (fodYiksa) dks pqusA
� izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk %

iw.kZ vad : +4 ;fn dsoy (lkjs) lgh fodYi (fodYiksa) 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 gS vkSj

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

pquk gqvk fodYi lgh fodYi gSaA
'kwU; vad :  0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS (vFkkZr~ iz'u vuqÙkfjr gS)A
½.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA

� mnkgj.k Lo:i % ;fn fdlh iz'u ds fy,  dsoy igyk]  rhljk ,oa pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr
gS_  rks dsoy lHkh rhu lgh fodYiks a dk p;u djus ij gh +4 vad feysax s aA fcuk dksbZ xyr fodYi pqus
(bl mnkgj.k esa nwljk fodYi) rhu lgh fodYiksa esa ls flQZ nks dks pquus ij (mnkgj.kr% igyk rFkk pkSFkk fodYi)
+2 vad feysaxsA fcuk dksbZ xyr fodYi pqus (bl mnkgj.k esa nwljk fodYi)]  rhu lgh fodYiksa esas ls flQZ ,d
dks pquus ij (igyk ;k rhljk ;k pkSFkk fodYi) +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij (bl mnkgj.k
esa nwljk fodYi), –2 vad feysaxs] pkgs lgh fodYi (fodYiksa) dks pquk x;k gks ;k u pquk x;k gksA

Space for Rough Work / dPps dk;Z ds fy, LFkku
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7. Figure shows inverted T shaped fixed pipe. Liquid is released from rest from the position

shown. Liquid is non-viscous.
(A) Velocity of fluid particle in vertical part of tube when level of liquid in it remains H/2 will

be 
3gH

8
(B) The initial acceleration of the fluid particle in vertical tube will be g/2
(C) Initial gauge pressure at point P will be rgH/4
(D) None of the above

 

P 

H 

H H 

H/2 

Cross sectional 
area = A 

Cross sectional 
area = A 

Cross sectional 
area = 2A  

fp= esa ,d mYVk T vkd̀fr dk fLFkj ikbi n'kkZ;k x;k gSA ,d nzo dks fp=kuqlkj fLFkfr ls fLFkjkoLFkk ls NksM+k tkrk gSA

;g æo ';kurk jfgr gSA

(A) uyh ds Å/okZ/kj Hkkx esa æO; d.k dk osx 
3gH

8  gksxk tc blesa æo dk Lrj H/2 gksA

(B) Å/okZ/kj uyh esa æO; d.k dk izkjfEHkd Roj.k g/2 gksxkA

(C) fcUnq P ij izkjfEHkd xst nkc rgH/4 gksxkA

(D) mijksDr esa ls dksbZ ugha
8. Choose the CORRECT statement(s) :-

(A) Heat is the energy in transit.
(B) Heat always flow from object having more thermal energy to the one having lower thermal

energy.
(C) 1 division on Celsius scale is equivalent to 1.8 division on Fahrenheit scale.
(D) Water equivalent of object A (mass 20 kg & specific heat 9.2 J/kg°C) is more than water

equivalent of object B (heat capacity 190 J/k)
lgh dFku@dFkuksa dks pqfu;s %&

(A) Å"ek ÅtkZ dk izokfgr gksus okyk :i gSA

(B) Å"ek lnSo mPp rkih; ÅtkZ okyh oLrq ls de rkih; ÅtkZ okyh oLrq dh vksj izokfgr gksrh gSA

(C) lsfYl;l iSekus ij 1 Hkkx] QkWgjsUgkbV iSekus ij 1.8 Hkkx ds rqY; gksrk gSA

(D) æO;eku 20 kg o fof'k"V Å"ek 9.2 J/kg°C okyh oLrq A dk ty rqY;kad] Å"ek /kkfjrk 190 J/k okyh

oLrq B ds ty rqY;kad ls vf/kd gksrk gSA

Space for Rough Work / dPps dk;Z ds fy, LFkku
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9. Which of  the following statements is/are  true in case of  specific  heat  of  an ideal  gas?

(A) Specific heat of a gas is zero when it undergoes an adiabatic change
(B) Specific heat of a gas is infinite when it undergoes an isothermal change
(C) The difference between principal specific heats is the same for all gases
(D)  The ratio  of  principal  specific  heats  is  the same for  all  gases
fdlh vkn'kZ xSl dh fof'k"V Å"ek ds ckjs esa lgh dFku@dFkuksa dks pqfu;sA

(A) tc bl xSl dks :¼ks"e ifjorZu ls xqtkjk tkrk gS rks bl xSl dh fof'k"V Å"ek 'kwU; gks tkrh gSA

(B) tc bl xSl dks lerkih; ifjorZu ls xqtkjk tkrk gS rks bl xSl dh fof'k"V Å"ek vuUr gks tkrh gSA

(C) lHkh xSlksa ds fy;s eq[; fof'k"V Å"ekvksa esa vUrj dk eku leku gksrk gSA

(D) lHkh xSlksa ds fy;s eq[; fof'k"V Å"ekvksa dk vuqikr leku gksrk gSA
10. A block of mass m is hanging from a massless spring of constant K. It is in equilibrium under

the influence of gravitational force. Another particle of same mass m moving upwards with
velocity u0 hits the block and sticks to it. For the subsequent motion choose the INCORRECT
statement(s) :-
(A) Velocity of combined mass must be maximum at natural length of the spring
(B) Velocity of combined mass must be maximum at the new equilibrium position
(C) Velocity of combined mass must be maximum at the instant particle hits the block
(D) Velocity of combined mass must be maximum at a point lying between old equilibrium

position and natural length.

m

k

nzO;eku m okys ,d CykWd dks fLizax fu;rkad K okyh nzO;ekughu fLizax ls yVdk;k x;k gSA ;g xq:Roh; cy ds vUrxZr

lkE;koLFkk esa gSA leku æO;eku m okyk ,d vU; d.k u0 osx ls Åij dh vksj xfr djrs gq, CykWd ls Vdjkrk gS rFkk

blls fpid tkrk gSA rnksijkUr xfr ds fy;s vlR; dFku@dFkuksa dks pqfu;sA

(A) fLizax dh ewy yEckbZ ij la;qDr nzO;eku dk osx fuf'pr :i ls vf/kdre gksxkA

(B) ubZ lkE;koLFkk fLFkfr ij la;qDr nzO;eku dk osx fuf'pr :i ls vf/kdre gksxkA

(C) tc d.k CykWd ls Vdjkrk gS ml {k.k ij la;qDr nzO;eku dk osx fuf'pr :i ls vf/kdre gksxkA

(D) iqjkuh lkE; fLFkfr rFkk ewy yEckbZ ds e/; fLFkr fcUnq ij la;qDr nzO;eku dk osx fuf'pr :i ls vf/kdre gksxkA

Space for Rough Work / dPps dk;Z ds fy, LFkku
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11. A listener is at rest with respect to the source of sound. A wind starts blowing with a

constant velocity along the line joining the source and the observer. Which of the following
quantities do not change?
(A) wavelength (B) frequency (C) time period (D) velocity of sound
,d Jksrk /ofu L=ksr ds lkis{k fojkekoLFkk esa gSA L=ksr rFkk izs{kd dks tksM+us okyh js[kk ds vuqfn'k ok;q fu;r osx ls

cguk izkjEHk djrh gSA fuEu esa ls dkSulh jkf'k;k¡ ifjofrZr ugha gksrh gS\

(A) rjaxnS/;Z (B) vkòfÙk (C) vkorZ dky (D) /ofu dk osx
12. A block is resting on a rotating rough table as shown.

(A) According to A centripetal acceleration is provided by friction force
(B) According to A friction is kinetic and according to B friction is static.
(C) According to B centrifugal force is balanced by friction force.
(D) According to A centrifugal force is balanced by friction force.

w

B

A

fp=kuqlkj ,d CykWd ?kw.kZu dj jgh [kqjnjh est ij fojkekoLFkk esa j[kk x;k gSA

(A) A ds vuqlkj ?k"kZ.k cy vfHkdsUnzh; Roj.k iznku djrk gSA

(B) A rFkk B ds vuqlkj ?k"kZ.k Øe'k% xfrd rFkk LFkSfrd gSA

(C) B ds vuqlkj vidsUnzh; cy ?k"kZ.k cy }kjk larqfyr fd;k tkrk gSA

(D) A ds vuqlkj vidsUnzh; cy ?k"kZ.k cy }kjk larqfyr fd;k tkrk gSA

Space for Rough Work / dPps dk;Z ds fy, LFkku
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SECTION-II : (Maximum Marks: 24)

   [k aM-II  :  (vf/kdre vad : 24)
� This section contains SIX questions.
� The  answer  to  each  question  is  a  NUMERICAL VALUE.
� For each question, enter the correct numerical value (in decimal notation, truncated/rounded-

off  to  the  second decimal place; e.g. 6.25, 7.00, –0.33, –.30, 30.27, –127.30, if answer
is 11.36777..... then both 11.36 and 11.37 will be correct) by darken the corresponding bubbles
in the ORS.
For Example : If answer is –77.25, 5.2 then fill the bubbles as follows.

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

� Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct numerical value is entered as answer.
Zero Marks :  0 In all other cases.

� bl [kaM esa N% iz'u gSaA

� izR;sd iz'u dk mÙkj  ,d la[;kRed eku (NUMERICAL VALUE) gSA

� izR;sd iz'u ds mÙkj ds lgh la[;kRed eku (n'keyo vadu esa] n'keyo ds f}rh;  LFkku rd :f.Mr@fudfVr_

mnkgj.k 6.25, 7.00, –0.33, –.30, 30.27, –127.30, ;fn mÙkj 11.36777..... gS] rks 11.36 vkSj 11.37 nksuksa

lgh gksxsa) dks izfo"B djus ds fy, vks-vkj-,l- esa vuq:i cqycqys dks dkyk djsaA

mnkgj.k ds fy, : ;fn mÙkj  –77.25, 5.2 gS] rks cqycqyksa dks fuEu izdkj ls dkyk djsaA

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

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

iw.kZ vad    :  +4   ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA

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

Space for Rough Work / dPps dk;Z ds fy, LFkku
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1. Find the gravitational force of interaction between the mass m and infinite rod of varying

mass density l such that ( ) k
x

x
l = , where x is the distance from mass m. Given that mass m

is placed at a distance d from the end of the rod on its axis as shown in the figure. If force is

2

Gmk
nd

, then find the value of n.

fp= esa çnf'kZr æO;eku m o ifjorhZ æO;eku ?kuRo l tgk¡ ( ) k
x

x
l =  gS] okyh vuUr NM+ ds e/; xq:Rokd"kZ.k cy

Kkr dhft;s] tgk¡ x æO;eku m ls nwjh gSA æO;eku  m fp=kuqlkj NM + ds fljs ls bldh v{k ij d nwjh j[kk gqvk gSA ;fn

cy 2

Gmk
nd

 gks n Kkr dhft;sA

x

m d

2. Displacement of particle given by y = 2t + t2 – 2t3; calculate velocity (in m/s) of particle when
acceleration of particle is zero.
,d d.k dk foLFkkiu y = 2t + t2 – 2t3  }kjk fn;k tkrk gSA d.k dk Roj.k 'kwU; gksus ij d.k dk osx (m/s esa) Kkr

dhft;sA
3. A fixed rifle is aimed at a point on a vertical wall 1440 m horizontally away and 1080 m high

above the point of the rifle end. A bullet is fired at 150 m/s towards the target. 10 sec after
firing the gravitational field vanishes, find where the bullet will hit the vertical wall from

ground. If your answer is x meter. Fill value of 
x

100 . [g = 10 m/s2]

,d fLFkj jkbZQy }kjk blls 1440 m {kSfrt nwjh ij fLFkr rFkk blds fljs ls 1080 m Å¡ph Å/okZ/kj nhokj ij fLFkr ,d
fcUnq dh vksj fu'kkuk lkèkk tkrk gSA ,d xksyh dks 150 m/s ls y{; dh vksj nkxk tkrk gSA xksyh nkxus ds 10 sec i'pkr~
xq:Rokd"kZ.k {ks= lekIr gks tkrk gSA xksyh /kjkry ls Å/okZ/kj nhokj ij dgk¡ ij Vdjk,xh\ ;fn vkidk mÙkj x ehVj gks

rks 
x

100  dk eku Kkr dhft;sA [g = 10 m/s2]

Space for Rough Work / dPps dk;Z ds fy, LFkku
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4. A rod of mass m and length l is pivoted at a point O in a car. The rod is free to oscillate in

vertical plane. In equilibrium state, the rod remains horizontal when other end is suspended
by a spring of  stiffness  k.  The time period (in  sec)  of  small  oscillations of  the rod is

(Take k = 
10
3

æ ö
ç ÷
è ø

 N/m, m = 1kg, l = 1m).

æO;eku m o yEckbZ l okyh ,d NM+ dks ,d dkj esa fcUnq O ls dhydhr fd;k gSA ;g NM+ Å/okZ/kj ry esa nksyu ds fy;s
Lora= gSA lkE;koLFkk fLFkfr esa NM+ {kSfrt cuh jgrh gS] tc nwljk fljk fLçax fu;rkad k okyh fLçax ls yVdk gqvk gSA NM+

ds vYi nksyuksa dk vkorZdky (lsd.M esa) gS : (k = 
10
3

æ ö
ç ÷
è ø

 N/m, m = 1kg, l = 1m ysa)

k

5.  A loop of rope is whirled at an angular velocity 100 rad/sec, so that it becomes a taut circle
of radius 1m. A kink develops in the whirling rope as shown in figure. Linear mass density
of  the rope is  0.1kg/m.  The speed of  kink relative to  rope (in  m/s)  is.
jLlh ls cus ywi dks 100 rad/sec dks.kh; osx ds lkFk bl çdkj ?kqek;k tkrk gS fd ;g 1m f=T;k dk ruk gqvk òÙk cu

tkrk gSA bl ?kwe jgh jLlh esa ,d xkaB fp=kuqlkj cu tkrh gSA jLlh dk jSf[kd æO;eku ?kuRo 0.1kg/m gSA jLlh ds lkis{k

bl xkaB dh pky (m/s esa) Kkr dhft;s :-

R

kink

w

Space for Rough Work / dPps dk;Z ds fy, LFkku
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6. A listener revolves along a circular path with constant speed of 50 m/s. A stationary source

of sound is situated outside away from the circular path. Speed of sound in air is 350 m/s.
Find the ratio of maximum frequency to minimum frequency received by the listener.
,d Jksrk ,d oÙ̀kkdj iFk ds vuqfn'k fu;r pky 50 m/s ls pDdj yxkrk gSA /ofu dk ,d fLFkj L=ksr o`Ùkh; iFk ds ckgj

dqN nwjh ij fLFkr gSA ok;q esa /ofu dh pky 350 m/s gSA Jksrk }kjk izsf{kr vf/kdre rFkk U;wure vkòfr dk vuqikr Kkr

dhft;sA
Space for Rough Work / dPps dk;Z ds fy, LFkku
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PART-2 : CHEMISTRY

          Hkkx-2 : jlk;u foKku
SECTION–I(i) : (Maximum Marks : 18)

[k.M–I(i) : (vf/kdre vad : 18)
� This section contains SIX questions.
� Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options

is correct.
� For each question, darken the bubble corresponding to the correct option in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : –1 In all other cases

� bl [k.M esa N% iz'u gSa

� izR;sd iz'u esa pkj mÙkj fodYi  (A), (B), (C) vkSj (D) gSaA ftuesa dsoy ,d gh lgh gSaA

� izR;sd iz'u ds fy, vks-vkj-,l ij lgh mÙkj fodYi ds vuq:i cqycqys dks dkyk djsaA

� izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk,axs %

iw.kZ vad : +3 ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k gSA

'kwU; vad :  0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA

½.k vad : –1 vU; lHkh ifjfLFkfr;ksa esaA

1. 90 gm mixture of  H2 and O2 is taken in stoichiometric ratio and gives H2O with 50% yield.
The produced mass of H2O (in  gm)  is  :

H2 rFkk O2 ds 90gm feJ.k dks jllehdj.kfefr; vuqikr esa fy;k x;k gks vkSj 50% yfC/k ds lkFk H2O izkIr

gksrh gS rks H2O dk mRikfnr nzO;eku (gm esa) gS:
(A) 45 gm (B) 36 gm (C) 20 gm (D) 90 gm

2. Two glass bulbs A and B are connected by a very small tube having a stop cock. Bulb A has
a volume of 100 ml and contained the gas, while bulb B was empty on opening the stop cock,
the pressure fell down to 40% at constant temperature. Find out the volume of bulb B in mL.
nks dk¡p ds cYcksa A rFkk B dks NksVh ufydk ls tksMk x;k gS ftlesa ,d LVkWi dkWd yxk gSA cYc A dk vk;ru

100 ml rFkk blesa xSl Hkjh gS tcfd cYc B fjDr gSA LVkWi dkWd [kksyus ij fu;r rki ij nkc 40% de gks tkrk

gSA cYc B dk vk;ru (mL esa) Kkr dhft,A

(A) 50 (B) 100 (C) 150 (D) 200
Space for Rough Work / dPps dk;Z ds fy, LFkku
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3. Which of the following s-block element forms blue colour with liquid NH3

fuEu esa ls dkSulk s-CykWd rRo nzo NH3 ds lkFk uhyk jax cukrk gSA

(A) Be (B) Mg (C) K (D) All of these/mijksDr lHkh
4. Which of the following statement is INCORRECT about  PCl3F2.

(A) Molecule is non polar
(B) P–F bond length is greater than P–Cl bond length
(C) Axial hybrid orbital length is greater than that of equitorial hybrid orbital length

(D) All F– P̂ –Cl bond angles are equal
PCl3F2 ds lanHkZ esa] fuEu esa ls dkSulk dFku xyr gS

(A) v.kq vleryh; gS

(B) P–Cl ca/k yEckbZ dh rqyuk esa P–F ca/k yEckbZ vf/kd gS

(C) fo"kqorh; ladj d{kd yEckbZ dh rqyuk esa v{kh; ladj d{kd yEckbZ vf/kd gS

(D) lHkh F– P̂ –Cl ca/k dks.k leku gS

Space for Rough Work / dPps dk;Z ds fy, LFkku
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Space for Rough Work / dPps dk;Z ds fy, LFkku

5. IUPAC name of compound
(A) 1-Ethoxy cyclohexa-1,3-diene (B) 1-Ethoxy cyclohexa-1,5-diene
(C) 2-Ethoxy cyclohexa-1,5-diene (D) 2-Ethoxy cyclohexa-1,3-diene

O

;kSfxd dk IUPAC uke gSa &

(A) 1-,sFkkWDlh lkbDyksgsDlk-1,3-MkbZbu (B) 1-,sFkkWDlh lkbDyksgsDlk-1,5-MkbZbu

(C) 2-,sFkkWDlh lkbDyksgsDlk-1,5-MkbZbu (D) 2-,sFkkWDlh lkbDyksgsDlk-1,3-MkbZbu

6. Correct order of basic strength -
{kkjh;  lkeF;Z dk lgh Øe gS&

HN N

NMe2

N

NH2

NF3

N

NH2

O2N
(I) (II) (III)

(A) II > III > I (B) I > II > III (C) I > III > II (D) III > I > II
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Space for Rough Work / dPps dk;Z ds fy, LFkku

SECTION–I(ii) : (Maximum Marks : 24)
 [k.M–I(ii) : (vf/kdre vad : 24)

� This section contains SIX questions.
� Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE

of these four option(s) is (are) correct option(s).
� For each question, choose the correct option(s) to answer the question.
� Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (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 options.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen

and it is a correct option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : –2 In all other cases.

� For Example : If  first,  third  and  fourth  are  the  ONLY three correct options for a
question with second option being an incorrect option; selecting only all the three correct
options will result in +4 marks. Selecting only two of the three correct options (e.g. the
first and fourth options), without selecting any incorrect option (second option in this case),
will result in +2 marks. Selecting only one of the three correct options (either first or
third or fourth option), without selecting any incorrect option (second option in this case),
will result in +1 marks. Selecting any incorrect option(s) (second option in this case), with
or without selection of any correct option(s) will result in –2 marks.

� bl [kaM esa N% iz'u gSaA
� izR;sd iz'u ds lgh mÙkj (mÙkjksa) ds fy, pkj fodYi fn, x, gSaA bl pkj fodYiksa esa ls ,d ;k ,d ls vfèkd

fodYi lgh gS(gSa)A
� izR;sd iz'u ds fy,] iz'u dk (ds) mÙkj nsus gsrq lgh fodYi (fodYiksa) dks pqusA
� izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk %

iw.kZ vad : +4 ;fn dsoy (lkjs)  lgh fodYi (fodYiksa)  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 gS vkSj

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

pquk gqvk fodYi lgh fodYi gSaA
'kwU; vad :  0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS (vFkkZr~ iz'u vuqÙkfjr gS)A
½.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA

� mnkgj.k Lo:i % ;fn fdlh iz'u ds fy,  dsoy igyk]  rhljk ,oa pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr
gS_  rks dsoy lHkh rhu lgh fodYiks a dk p;u djus ij gh +4 vad feysax s aA fcuk dksbZ xyr fodYi pqus
(bl mnkgj.k esa nwljk fodYi) rhu lgh fodYiksa esa ls flQZ nks dks pquus ij (mnkgj.kr% igyk rFkk pkSFkk fodYi)
+2 vad feysaxsA fcuk dksbZ xyr fodYi pqus (bl mnkgj.k esa nwljk fodYi)]  rhu lgh fodYiksa esas ls flQZ ,d
dks pquus ij (igyk ;k rhljk ;k pkSFkk fodYi) +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij (bl mnkgj.k
esa nwljk fodYi), –2 vad feysaxs] pkgs lgh fodYi (fodYiksa) dks pquk x;k gks ;k u pquk x;k gksA
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Space for Rough Work / dPps dk;Z ds fy, LFkku

7. Consider the following reaction -

2A(s) + 3B(g) ������  2C(g) + 2D(g)
For given reaction, graph which is followed between lnK & 1/T is-

lnK

1/T
Which of the following statement(s) is/are incorrect -
(A) Above reaction is exothermic
(B) On increasing temperature reaction moves forward
(C)  Addition  of  inert  gas  at  constant  volume  shift  reaction  in  forward  direction
(D) On increasing volume at constant temperature reaction moves backward
fuEu vfHkfØ;k ij fopkj dhft;s&

2A(s) + 3B(g) ������  2C(g) + 2D(g)
nh x;h vfHkfØ;k ds fy, fuEu vkjs[k tks lnK rFkk 1/T ds e/; gSA

lnK

1/TfuEu esa lss dkSulk dFku xyr gSa@gS&
(A) mijksDr vfHkfØ;k Å"ek{ksih gS
(B) rki c<kus ij vfHkfØ;k vxz fn'kk esa xfr djrh gS
(C) fu;r vk;ru ij vfØ; xSl feykus ls vfHkfØ;k vxz fn'kk esa foLFkkfir gksrh gS
(D) fu;r rki ij vk;ru c<kus ls vfHkfØ;k i'p fn'kk esa xfr djrh gS

8. Select the correct statements -
(A)  Over a  boundary surface,  value of  probability  density  |Y|2 is constant for an orbital.
(B) Probability of finding an electron is 100 % in an orbital
(C) Number of angular nodes are n – l –1
(D) For 1s orbital the probality density is maximum at the nucleus.
lgh dFkuksa dk p;u dhft;s-
(A) lhek lrg ij] ,d d{kd ds fy, izkf;drk ?kuRo |Y|2 dk eku fu;r gksrk gS
(B) ,d d{kd esa bySDVªkWu ds ik;s tkus dh izkf;drk 100 % gS
(C) dks.kh; uksMks dh la[;k n – l –1 gS
(D) 1s d{kd ds fy;s ukfHkd ij izkf;drk ?kuRo vf/kdre gS
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Space for Rough Work / dPps dk;Z ds fy, LFkku

9. Select CORRECT statement about element Uub :-
(A) It belongs to 12th group (B) It is a d-block element
(C) It belongs to 7th period (D) It is a transuranic element

rRo Uub ds lanHkZ esa lgh dFku pqfu;s :-

(A) ;g 12th oxZ ls lEcfU/kr gS (B) ;g ,d d-CykWd rRo gS

(C) ;g 7th vkorZ ls lEcfU/kr gS (D) ;g ,d VªkUl;qjsfud rRo gS
10 In acidic  medium the reaction of  H2O2 with potassium permanganate produces a compound

in which the oxidation state of Mn is not.
vEyh; ek/;e esa H2O2 dh iksVsf'k;e ijeSaXusV ds lkFk vfHkfØ;k ls ,d ;kSfxd curk gS ftlesa Mn dh] fuEu esa

ls dkSulh vkWDlhdj.k voLFkk mifLFkr ugha gS\
(A) 0 (B) +2 (C) +3 (D) +4
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Space for Rough Work / dPps dk;Z ds fy, LFkku

11. CORRECT statement regarding following compounds-

C C 
CH3

H H

CH –CH=CH2 2
          C C 

CH3

H

H

CH=CH–CH3
(A) Both are geometrical isomer (B) Both can show geometrical isomerism
(C) Both are position isomers (D)  First  compound  is  cis  &  second  is  trans
fuEu ;kSfxdksa ds lUnHkZ esa lgh dFku gSa &

C C 
CH3

H H

CH –CH=CH2 2
          C C 

CH3

H

H

CH=CH–CH3

(A) nksuks a T;kfefr; leko;oh gSaA (B) nksuksa T;kfefr; leko;ork iznf'kZr dj ldrs gSaA

(C) nksuks a fLFkfr leko;oh gSaA (D) igyk ;kSfxd lei{k rFkk nwljk ;kSfxd foi{k gSaA
12. Which one of the following is not heterocyclic compound ?

fuEu esa ls dkSulk ;kSfxd fo"ke pfØ; ;kSfxd ugh gS\

(A) 
NO2

(B) 
COOH

(C) 
CH3

N
(D) 
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Space for Rough Work / dPps dk;Z ds fy, LFkku

SECTION-II : (Maximum Marks: 24)
   [k aM-II  :  (vf/kdre vad : 24)

� This section contains SIX questions.
� The  answer  to  each  question  is  a  NUMERICAL VALUE.
� For each question, enter the correct numerical value (in decimal notation, truncated/rounded-

off  to  the  second decimal place; e.g. 6.25, 7.00, –0.33, –.30, 30.27, –127.30, if answer
is 11.36777..... then both 11.36 and 11.37 will be correct) by darken the corresponding bubbles
in the ORS.
For Example : If answer is –77.25, 5.2 then fill the bubbles as follows.

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

� Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct numerical value is entered as answer.
Zero Marks :  0 In all other cases.

� bl [kaM esa N% iz'u gSaA

� izR;sd iz'u dk mÙkj  ,d la[;kRed eku (NUMERICAL VALUE) gSA

� izR;sd iz'u ds mÙkj ds lgh la[;kRed eku (n'keyo vadu esa] n'keyo ds f}rh;  LFkku rd :f.Mr@fudfVr_

mnkgj.k 6.25, 7.00, –0.33, –.30, 30.27, –127.30, ;fn mÙkj 11.36777..... gS] rks 11.36 vkSj 11.37 nksuksa

lgh gksxsa) dks izfo"B djus ds fy, vks-vkj-,l- esa vuq:i cqycqys dks dkyk djsaA

mnkgj.k ds fy, : ;fn mÙkj  –77.25, 5.2 gS] rks cqycqyksa dks fuEu izdkj ls dkyk djsaA

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

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

iw.kZ vad    :  +4   ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA

'kwU; vad   :  0   vU; lHkh ifjfLFkfr;ksa esaA
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Space for Rough Work / dPps dk;Z ds fy, LFkku

1. A certain mass of an ideal gas absorbs 80 kJ heat and gas is expanded from 2L to 10L at

constant pressure of 25 bar. What is DU (in kJ) for gas in the process. (1 bar - L = 100J)

,d vkn'kZ xSl dk fuf'pr nzO;eku 80 kJ Å"ek vo'kksf"kr djrk gS rFkk xSl 25 bar ds ,d fu;r nkc ij 2L ls 10L

rd izlkfjr dh tkrh gSA izØe esa xSl ds fy;s DU (kJ esa) D;k gS& (1 bar - L = 100J)

2. What is the pH at the equivalence point in a titration of 0.02 M NH3 with 0.02 M HBr. For

the NH3 ,  Kb =  1.8  × 10–5 ?  [Given  log  1.8  =  0.26]

0.02 M HBr ds lkFk 0.02 M NH3 ds vuqekiu ea s rqY;kad fcUnq ij pH D;k gk sxhA NH3 ds fy, ,

Kb=1.8×10–5 g S ?   [fn;k gS log 1.8 = 0.26]
3. Find the number of species which are paramagnetic in nature ?

Cu+,  Cl1,  S–2,  Fe+2,  Ca+2,  Ga+3,  As+3,  Al+3,  Ge+2

fuEu esa ls ,slh Lih'kht dh la[;k crkbZ;s tks vuqpqEcdh; izd`fr dh gSa  ?
Cu+,  Cl1,  S–2,  Fe+2,  Ca+2,  Ga+3,  As+3,  Al+3,  Ge+2
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4. Find the total number of compounds in which central atom has covalency = total number

of unpaired electrons in it's ground state
PCl5 , SF6 , SF4 ,  H2O ,  NH3 , BeF2

fuEu esa ls ,sls ;kSfxdksa dh dqy la[;k crkbZ;sa ftuesa dsUæh; ijek.kq dh lgla;kstdrk = bldh vk| voLFkk esa mifLFkr

v;qfXer bysDVªkWuksa dh dqy la[;k gSA
PCl5 , SF6 , SF4 ,  H2O ,  NH3 , BeF2

5. How many hydrogen atoms are replaced by 'D' when is placed in OD  /D O2
–  solution for

long time.

tc fuEu ;kSfxd dks yEcs le; ds fy, OD   /D O2
–   foy;u esa j[kk tkrk gS rks 'D' }kjk fdrus gkbMªkstu ijek.kq

foLFkkfir gksrs gS\
O

Space for Rough Work / dPps dk;Z ds fy, LFkku
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6. The number of groups showing +I effect = X.

The number of groups showing –I effect = Y.
Find  the  value  of  (Y  –  X),  groups  are  given  as  follows  :

(a) —Cl (b) —NH
–

(c) 

O

C–OH (d) —NH2

(e) —CH3 (f) —C–O–

O
(g) —CCl3 (h)  3— PH

Å

(i) —OH
+I izHkko iznf'kZr djus okys lewgksa dh la[;k = X
–I izHkko iznf'kZr djus okys lewgksa dh la[;k = Y
fn;s x;s fuEu lewgksa esa ls (Y – X) dk eku Kkr dhft;sA

(a) —Cl (b) —NH
–

(c) 

O

C–OH (d) —NH2

(e) —CH3 (f) —C–O–

O
(g) —CCl3 (h)  3— PH

Å

(i) —OH
Space for Rough Work / dPps dk;Z ds fy, LFkku
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PART-3 : MATHEMATICS

        Hkkx-3 : xf.kr
SECTION–I(i) : (Maximum Marks : 18)

[k.M–I(i) : (vf/kdre vad : 18)
� This section contains SIX questions.
� Each question has FOUR options (A), (B), (C) and (D). ONLY ONE of these four options

is correct.
� For each question, darken the bubble corresponding to the correct option in the ORS.
� For each question, marks will be awarded in one of the following categories :

Full Marks : +3 If only the bubble corresponding to the correct option is darkened.
Zero Marks : 0 If none of the bubbles is darkened.
Negative Marks : –1 In all other cases

� bl [k.M esa N% iz'u gSa

� izR;sd iz'u esa pkj mÙkj fodYi  (A), (B), (C) vkSj (D) gSaA ftuesa dsoy ,d gh lgh gSaA

� izR;sd iz'u ds fy, vks-vkj-,l ij lgh mÙkj fodYi ds vuq:i cqycqys dks dkyk djsaA

� izR;sd iz'u ds fy, vad fuEufyf[kr ifjfLFkfr;ksa esa ls fdlh ,d ds vuqlkj fn;s tk,axs %

iw.kZ vad : +3 ;fn flQZ lgh fodYi ds vuq:i cqycqys dks dkyk fd;k gSA

'kwU; vad :  0 ;fn fdlh Hkh cqycqys dks dkyk ugha fd;k gSA

½.k vad : –1 vU; lHkh ifjfLFkfr;ksa esaA

1. If 52nC3 = 52nC3, then n is equal to-
;fn 52nC3 = 52nC3 gks] rks n dk eku gksxk -
(A) 7 (B) 8 (C) 9 (D) 10

2. If all the words formed using all letters of word AARTI are arranged in reverse order of
alphabets, then rank of word AARTI is -
;fn 'kCn AARTI ds lHkh v{kjksa }kjk fufeZr lHkh 'kCnksa dks o.kZekyk ds foijhr Øe esa O;ofLFkr fd;k tk;s rks 'kCn
AARTI dh dksfV gksxh  -
(A) 55 (B) 56 (C) 57 (D) 58

3. If 'm' is the slope of the line which makes isosceles triangle with the lines whose equations
are 2x –  y  = 0  and y –  x  + 5  = 0,  then
;fn 'm' ml js[kk dh izo.krk gS tks fd 2x – y = 0 RkFkk y – x + 5 = 0 ds lkFk lef}ckgq f=Hkqt cukrh gS] rks
(A) m2 –  2m –  3  =  0 (B) 3m2 +  2m –  3  =  0
(C) 3m2 +  2m –  1  =  0 (D) 3m2 –  2m –  3  =  0

Space for Rough Work / dPps dk;Z ds fy, LFkku
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4. Value of ( )
100

k! k!

k 1

i
=

+ wå , where i = 1-  and w  is complex cube root of unity, is  -

( )
100

k! k!

k 1

i
=

+ wå  dk eku] tgk¡ i = 1-  rFkk w bdkbZ dk lfEeJ ?kuewy gS] gksxk -

(A) 190 + w (B) 192 + w2 (C) 190 + i (D)  192 + i

5. Let [.] denotes the greatest integer function. The value of 
150

r 1

3 r
5 100=

é ù+ê úë û
å  is-

ekuk [.] egÙke iw.kk±d Qyu dks n'kkZrk gSA rc 
150

r 1

3 r
5 100=

é ù+ê úë û
å  dk eku gksxk -

(A) 120 (B) 121 (C) 122 (D) 123
6. If the points (–1,2,3), (4,a,1) and (b,8,5) are collinear then a and b respectively can be-

(A) 5 and 5 (B) 9 and 5 (C) – 4 and –6 (D) –4 and 6
;fn fcUnq (–1,2,3), (4,a,1) rFkk (b,8,5) lejs[kh; gks] rks a rFkk b Øe'k% gks ldrs gS -
(A) 5 rFkk 5 (B) 9 rFkk 5 (C) – 4 rFkk –6 (D) –4 rFkk 6

Space for Rough Work / dPps dk;Z ds fy, LFkku
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Space for Rough Work / dPps dk;Z ds fy, LFkku

SECTION–I(ii) : (Maximum Marks : 24)
 [k.M–I(ii) : (vf/kdre vad : 24)

� This section contains SIX questions.
� Each question has FOUR options for correct answer(s). ONE OR MORE THAN ONE

of these four option(s) is (are) correct option(s).
� For each question, choose the correct option(s) to answer the question.
� Answer to each question will be evaluated according to the following marking scheme:

Full Marks : +4 If only (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 options.
Partial Marks : +1 If two or more options are correct but ONLY one option is chosen

and it is a correct option.
Zero Marks : 0 If none of the options is chosen (i.e. the question is unanswered).
Negative Marks : –2 In all other cases.

� For Example : If first, third and fourth are the ONLY three correct options for a question with
second option being an incorrect option; selecting only all the three correct options will result
in +4 marks. Selecting only two of the three correct options (e.g. the first and fourth options),
without selecting any incorrect option (second option in this case), will result in +2 marks.
Selecting only one of the three correct options (either first or third or fourth option), without
selecting any incorrect option (second option in this case), will result in +1 marks. Selecting
any incorrect option(s) (second option in this case), with or without selection of any correct
option(s) will result in –2 marks.

� bl [kaM esa N% iz'u gSaA
� izR;sd iz'u ds lgh mÙkj (mÙkjksa) ds fy, pkj fodYi fn, x, gSaA bl pkj fodYiksa esa ls ,d ;k ,d ls vfèkd

fodYi lgh gS(gSa)A
� izR;sd iz'u ds fy,] iz'u dk (ds) mÙkj nsus gsrq lgh fodYi (fodYiksa) dks pqusA
� izR;sd iz'u ds mÙkj dk ewY;kadu fuEu vadu ;kstuk ds vuqlkj gksxk %

iw.kZ vad : +4 ;fn dsoy (lkjs)  lgh fodYi (fodYiksa)  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 gS vkSj

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

pquk gqvk fodYi lgh fodYi gSaA
'kwU; vad :  0 ;fn fdlh Hkh fodYi dks ugha pquk x;k gS (vFkkZr~ iz'u vuqÙkfjr gS)A
½.k vad : –2 vU; lHkh ifjfLFkfr;ksa esaA

� mnkgj.k Lo:i % ;fn fdlh iz'u ds fy,  dsoy igyk]  rhljk ,oa pkSFkk lgh fodYi gSa vkSj nwljk fodYi xyr
gS_  rks dsoy lHkh rhu lgh fodYiks a dk p;u djus ij gh +4 vad feysax s aA fcuk dksbZ xyr fodYi pqus
(bl mnkgj.k esa nwljk fodYi) rhu lgh fodYiksa esa ls flQZ nks dks pquus ij (mnkgj.kr% igyk rFkk pkSFkk fodYi)
+2 vad feysaxsA fcuk dksbZ xyr fodYi pqus (bl mnkgj.k esa nwljk fodYi)]  rhu lgh fodYiksa esas ls flQZ ,d
dks pquus ij (igyk ;k rhljk ;k pkSFkk fodYi) +1 vad feysaxsA dksbZ Hkh xyr fodYi pquus ij (bl mnkgj.k
esa nwljk fodYi ), –2 vad feysaxs] pkgs lgh fodYi  (fodYiksa) dks pquk x;k gks ;k u pquk x;k gksA
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7. If  n  is  a  positive  integer  and 2 n 1(5 2 6) I ƒ++ = + ,  where I  is  an integer  and 0 < ƒ  < 1,  then
which of the following is/are true.
(A) I is an odd integer
(B) I + 1 is divisible by 9

(C) the integer next above 2n 1(5 2 6) ++  is divisible by 10

(D) I – 1 = ƒ
1 ƒ-

;fn n /kukRed iw.kk±d rFkk 2n 1(5 2 6) I ƒ++ = +  gS] tgk¡ I ,d iw.kk±d rFkk 0 < ƒ < 1 gks] rks fuEu esa ls dkSulk@dkSuls
dFku lgh gksxk@gksaxs -
(A) I ,d fo"ke iw.kk±d gSA
(B) I + 1, 9 ls foHkkftr gSA

(C) 2n 1(5 2 6) ++  ds Bhd ckn okyk iw.kk±d] 10 ls foHkkftr gSA

(D) I – 1 = ƒ
1 ƒ-

8. If (1, 2) is the centroid of an equilateral triangle and (–2,–2) is one of the vertices, then-

(A) inradius of triangle is  
5
2

(B) area of triangle is 
225

4
(C) equation of side opposite to (–2,–2) is 6x + 8y = 47

(D) Area of triangle is 
225

4 3
;fn (1, 2) leckgq f=Hkqt dk dsUnzd rFkk (–2,–2) bldk ,d 'kh"kZ gS] rks&

(A) f=Hkqt dh vUr% f=T;k 
5
2

 gksxhA

(B) f=Hkqt dk {ks=Qy 
225

4
 gksxkA

(C) (–2,–2) dh lEeq[k Hkqtk dk lehdj.k 6x + 8y = 47 gksxkA

(D) f=Hkqt dk {ks=Qy 
225

4 3
 gksxkA

Space for Rough Work / dPps dk;Z ds fy, LFkku
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9. In DABC, a = 2, b = 3, C
3
p

Ð = , then-

(A) length of internal angle bisector through vertex C is 
6 3

5

(B) length of internal angle bisector through vertex C is 
3 3

5

(C) length of median through vertex C is 
19
2

(D) length of median through vertex C is 
19
4

f=Hkqt ABC esa a = 2, b = 3, C
3
p

Ð =  gks] rks -

(A) 'kh"kZ C ls xqtjus okys vUr% dks.k v¼Zd dh yEckbZ 
6 3

5
 gksxhA

(B) 'kh"kZ C ls xqtjus okys vUr% dks.k v¼Zd dh yEckbZ 
3 3

5
 gksxhA

(C) 'kh"kZ C ls xqtjus okyh ekf/;dk dh yECkkbZ 
19
2

gksxhA

(D) 'kh"kZ C ls xqtjus okyh ekf/;dk dh yECkkbZ 
19
4

gksxhA

10. Given ƒ(x) = 
2

2

x 3x 2
x x 6

- +
+ -

, then the value(s) which ƒ(x) can not take-

;fn ƒ(x) = 
2

2

x 3x 2
x x 6

- +
+ -

gks] rks ƒ(x) dk eku fuEu ugha gks ldrk &

(A) 
1
5

(B) 1 (C) 
2
3

(D) 
1
5

-

Space for Rough Work / dPps dk;Z ds fy, LFkku
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11. If 'e1' and 'e2' are respective eccentricities of the curves 
2 2

2 2

x y
1

a b
+ =  and 

2 2

2 2

x y
1

a b
- = where

a < b, then

;fn 'e1' rFkk 'e2' oØksa  
2 2

2 2

x y
1

a b
+ =  ,oa 

2 2

2 2

x y
1

a b
- =  dh mRdsUnzrk;sa gS] tgk¡ a < b gks] rks&

(A) (e1
2 – 1) (e2

2 – 1) + 1 = 0 (B) (e1
2 – 1)(e2

2 – 1) –1 = 0
(C) (e1

2 + 1) (e2
2 – 1) + 1 = 0 (D) (e1

2 + 1) (e2
2 – 1) – 1 = 0

12. Let the line L cuts  L1º 3x – 4y + 1 = 0 and L2 º 3x –  4y + 46 = 0  at  A and B respectively
and is perpendicular  to L1 and L2.  Point  P,  Q and R are taken on L such that  'P'  divides

AB internally, whereas Q and R divides AB externally. Also 
AP 1
PB 2

= , 
AR 1
RB 2

= , 
AQ 2
QB 1

= . If lines
L3,  L4 and  L5 are drawn perpendicular to L at P, Q and R respectively, then :-
(A) Perpendicular distance between L1 and  L3 is  3
(B) Perpendicular distance between L3 and  L5 is 12
(C) Perpendicular distance between L1 and  L4 is 18
(D) Perpendicular distance between L4 and  L5 is 27
ekuk js[kk L, L1º 3x – 4y + 1 = 0 rFkk L2 º 3x – 4y + 46 = 0 dks Øe'k% A rFkk B ij dkVrh gS rFkk  L1

rFkk L2 ds yEcor~ gSA js[kk L ij fcUnq P, Q rFkk R bl izdkj gS fd 'P', AB dks  vUr% foHkkftr djrh gS] tgk¡

ij Q rFkk R, AB dks ckg;% foHkkftr djrh gS rFkk 
AP 1
PB 2

= , 
AR 1
RB 2

= , 
AQ 2
QB 1

=  gSA ;fn js[kk,a  L3,  L4 rFkk

L5 Øe'k% P, Q rFkk R ij L ds yEcor~ js[kk,a gks rks

(A) L1 rFkk L3  ds e/; yEcor nwjh 3 gksxh

(B) L3 rFkk  L5 ds e/; yEcor nwjh 12 gksxh

(C) L1 rFkk  L4 ds e/; yEcor nwjh 18 gksxh

(D) L4 rFkk  L5 ds e/; yEcor nwjh 27 gksxh

Space for Rough Work / dPps dk;Z ds fy, LFkku



0999DJA110120019

Target : JEE (Main + Advanced) 2022/21-02-2021/Paper-1

FTS-32/36

ALLEN
SECTION-II : (Maximum Marks: 24)

   [k aM-II  :  (vf/kdre vad : 24)
� This section contains SIX questions.
� The  answer  to  each  question  is  a  NUMERICAL VALUE.
� For each question, enter the correct numerical value (in decimal notation, truncated/rounded-

off  to  the  second decimal place; e.g. 6.25, 7.00, –0.33, –.30, 30.27, –127.30, if answer
is 11.36777..... then both 11.36 and 11.37 will be correct) by darken the corresponding bubbles
in the ORS.
For Example : If answer is –77.25, 5.2 then fill the bubbles as follows.

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

� Answer to each question will be evaluated according to the following marking scheme:
Full Marks : +4 If ONLY the correct numerical value is entered as answer.
Zero Marks :  0 In all other cases.

� bl [kaM esa N% iz'u gSaA

� izR;sd iz'u dk mÙkj ,d la[;kRed eku (NUMERICAL VALUE) gSA

� izR;sd iz'u ds mÙkj ds lgh la[;kRed eku (n'keyo vadu esa] n'keyo ds f}rh;  LFkku rd :f.Mr@fudfVr_

mnkgj.k 6.25, 7.00, –0.33, –.30, 30.27, –127.30, ;fn mÙkj 11.36777..... gS] rks 11.36 vkSj 11.37 nksuksa

lgh gksxsa) dks izfo"B djus ds fy, vks-vkj-,l- esa vuq:i cqycqys dks dkyk djsaA

mnkgj.k ds fy, : ;fn mÙkj –77.25, 5.2 gS] rks cqycqyksa dks fuEu izdkj ls dkyk djsaA

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

    

0 0 0

+

0

–

0 0
1 1 1 1 1 1
2 2 2 2 2 2
3 3 3 3 3 3
4 4 4 4 4 4
5 5 5 5 5 5
6 6 6 6 6 6
7 7 7 7 7 7
8 8 8 8 8 8
9 9 9 9 9 9

•

•

•

•

•

•

•

•

•
•

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

iw.kZ vad    :  +4   ;fn flQZ lgh la[;kRed eku (Numerical value) gh mÙkj Lo:i ntZ fd;k x;k gSA

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

Space for Rough Work / dPps dk;Z ds fy, LFkku
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1. If N denotes the number of positive integral solutions of equation xy = 23.34.56.(x  +  y),

then N is equal to
;fn N, lehdj.k xy  =  23.34.56.(x + y) ds /kukRed iw.kk±d gyksa dh la[;k dks n'kkZrk gS] rks N dk eku gksxk

2. If x > 0, then minimum value of 2 3
4

1 1
x x

x x
+ + +  is

;fn x > 0 gks] rks 2 3
4

1 1
x x

x x
+ + +  dk U;wure eku gksxk

3. If tan(3p cos q) = cot(2p sinq),  q Î [0,2p], then number of solutions of q is
;fn tan(3p cos q) = cot(2p sinq),  q Î [0,2p] gks] rks q ds gyksa dh la[;k gksxh

Space for Rough Work / dPps dk;Z ds fy, LFkku
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4. The value of (sec36°sec72°sec108°sec144°)2 is

(sec36°sec72°sec108°sec144°)2 dk eku gksxk

5. If A & B are independent events such that ( ) 1
P A B

3
Ç =  & ( ) 11

P A B
15

È = , then P(A Ç B) is

equal to

;fn A rFkk B LorU= ?kVuk;sa bl izdkj gS fd ( ) 1
P A B

3
Ç =  rFkk ( ) 11

P A B
15

È =  gS] rks P(A Ç B) dk eku gksxk

6. Normals at P and Q to the parabola y2 = 4x intersects on parabola at R. If centroid of triangle
PQR is (8,0), then abscissa of point R is
ijoy; y2 = 4x ds fcUnq P rFkk Q ij vfHkyEc] ijoy; dks fcUnq R ij izfrPNsn djrs gSA ;fn f=Hkqt PQR dk
dsUæd (8,0) gks] rks fcUnq R dk Hkqt gksxk

Space for Rough Work / dPps dk;Z ds fy, LFkku
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                          Que.         No.    Category-wise Marks for Each Question / oxkZuqlkj izR;sd iz'u ds vad Maximum
Section Type of Full Marks Partial Marks Zero Marks Negative Marks of the

Que. iw.kZ vad vkaf'kd vad 'kwU; vad Marks section
[k.M iz'u dk iz'uksa ½.k vad [k.M esa

izdkj dh vf/kdÙke vad
la[;k

+3 0 –1
Single If only the bubble If none In all

correct option corresponding to of the other
,dy lgh  the correct option bubbles is cases

   I(i) fodYi 6 is darkened — darkened vU; lHkh 18
;fn flQZ lgh fodYi ds ;fn fdlh Hkh ifjfLFkfr;ksa

vuq:Ik cqycqys dks cqycqys dks dkyk esa
dkyk fd;k gS ugha fd;k gS

+4 +1 0 –2
One or more If only the bubble(s) For darkening a bubble If none In all

correct  corresponding  corresponding to each of the other
option(s) to all the correct correct option, provided bubbles is cases

   I(ii) ,d ;k ,d ls 6 option(s) is(are)  NO incorrect option darkened vU; lHkh 24vf/kd lgh darkened darkened ;fn fdlh Hkh ifjfLFkfr;ksa
fodYi ;fn flQZ lkjs lgh fodYi izR;sd lgh fodYi ds vuq:i cqycqys dks esa

(fodYiksa) ds vuq:Ik cqycqys dks dkyk djus ij] dkyk ugha
cqycqys (cqycqyksa) dks ;fn dksbZ xyr fodYi dkyk fd;k gS

dkyk fd;k x;k gS ugha fd;k gS
+4 0

Numerical If only the bubble In all
Value Type corresponding other

(Up to second to correct answer cases
decimal place) is darkened vU; lHkh

   II la[;kRed eku 6 ;fn flQZ lgh mÙkj ds — ifjfLFkfr;ksa — 24
izdkj vuq:Ik cqycqys dks esa

(n'keyo ds nks dkyk fd;k gS
LFkku rd)
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