
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 32 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 32 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 djsaA
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 three sections as detailed last page in table.

izR;sd Hkkx esa rhu [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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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 : (Maximum Marks : 24)
 [k.M–I :  (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, nksuks a 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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1. The weight of an empty balloon on a spring balance is W1. The weight becomes W2, when the
balloon is filled with a gas. Let the weight of the gas itself be W. Neglect the thickness of the
balloon when it is filled with gas. Given that density of gas inside the balloon is more as
compared to density of air.
fLizax rqyk ij j[ks ,d [kkyh xqCckjs dk Hkkj W1 gSA xqCckjs esa ,d xSl Hkj nsus ij bldk Hkkj W2 gks tkrk gSA ekuk bl xSl

dk Loa; dk Hkkj W gSA xqCckjs dks xSl ls Hkjs tkus ij xqCckjs dh eksVkbZ dks ux.; ekusaA fn;k x;k gS fd xqCckjs esa Hkjh xSl

dk ?kuRo ok;q ds ?kuRo dh rqyuk esa vf/kd gSA
(A) W2 = W1 (B) W2 > W1 (C) W2 = W1 + W (D) W2 < W1 + W.

2. A and B are made up of an isotropic medium. Both A and B are of equal volume. Body B has
cavity as shown in figure. Which of the following statement(s) is/are true when both the
bodies are heated so that the temperature change in them is the same ?
(A) The hole in B shrinks in size (B) A absorbs more heat
(C) Both absorbs same heat (D) The hole in B expands

a

a

A

(a)

a

a

B

(b)

iznf'kZr fp= esa A o B lenSf'kd ek/;e ls cus gq, gSA A o B nksuksa ds leku vk;ru gSA fi.M B esa fp=kuqlkj xqfgdk

cuh gqbZ gSA tc nksuksa fi.Mksa dks bl izdkj xeZ fd;k tkrk gS fd nksuksa esa rkieku ifjorZu leku gks rks lR; dFku @ dFkuksa

dks pqfu;s %&

(A) B esa cus fNæ dk vkdkj fldqM + tk;sxkA (B) A vf/kd Å"ek vo'kksf"kr djrk gSA

(C) nksuksa leku Å"ek vo'kksf"kr djrs gSaA (D) B esa cuk fNæ foLrkfjr gks tk;sxkA

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

3. Four identical rods which have thermally insulated lateral surfaces are joined at point A.
Points B,C,D & E are connected to large reservoirs. If heat flows into the junction from point
B at rate of 1 W and from point C at 3 W inside, flows out from D at 5 W, which relation(s)
is/are correct for temperature of these points ?
pkj le:i NM+s ftudh ik'oZ lrg rkijks/kh gS] fcUnq A ij fp=kuqlkj tqM+h gqbZ gSA fcUnq B,C,D rFkk E cM+s gkSt ls tqM+s

gq, gSA ;fn laf/k ij m"ek fcUnq B ls 1 W dh nj ls vUnj izokfgr gksrh gS rFkk fcUnq C ls 3 W vUnj dh vksj] fcUnq D
ls 5 W ckgj dh vksj izokfgr gksrh gS] dkSulk@dkSuls lEcU/k bu fcUnqvksa ds rki ds fy;s lgh gS\

(A) TA < TE (B) TB = TC (C) TC > TD (D) TB = TE
4. In case of hydrogen and oxygen at N.T.P., which of the following quantities is/are the same?

(A) Average momentum per molecule (B) Average kinetic energy per molecule
(C) Kinetic energy per unit volume (D) Average velocity per molecule.
lkekU; rki nkc ij gkbMªkstu rFkk vkWDlhtu ds fy, fuEu esa ls dkSulh jkf'k@jkf'k;k¡ leku gksrh gS %&

(A) izfr v.kq vkSlr laosx (B) izfr v.kq vkSlr xfrt ÅtkZ

(C) izfr bdkbZ vk;ru xfrt ÅtkZ (D) izfr v.kq vkSlr osx
5. A wave disturbance in a medium is described by

y (x, t) = 0.02 cos (50 pt + p/2) cos (10 px),
where x and y are in metres and t in seconds.
(A) A node occurs at x = 0.15 m (B) An antinode occurs at x = 0.3 m
(C) The speed of the wave is 5.0 m/s (D) The wavelength is 0.2 m
fdlh ek/;e esa rjax fo{kksHk dks fuEu lehdj.k }kjk fn;k tkrk gS

y (x, t) = 0.02 cos (50 pt + p/2) cos (10 px),
tgk¡ x o y ehVj esa rFkk t lsd.M esa gSA

(A) x = 0.15 m ij ,d fuLiUn curk gSA (B) x = 0.3 m ij ,d izLiUn curk gSA

(C) rjax pky 5.0 m/s gSA (D) rjaxnS/;Z 0.2 m gSA
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6. A particle rotating in x-y plane on a circle of radius 2 m as shown. At certain instant particle

is at point P and its acceleration is ˆ ˆ6i 8j- . Then at this moment.

(A) Angular acceleration = k̂3- (B) Velocity = î4-

(C) Angular velocity = k̂2- (D) Centripetal acceleration = ĵ8-

y

x

P

,d d.k n'kkZ;s vuqlkj 2 m f=T;k ds ,d o`Ùk ij x-y ry esa ?kw.kZu dj jgk gSA ,d fuf'pr {k.k ij d.k fcUnq P

ij gS rFkk bldk Roj.k ˆ ˆ6i 8j-  gS] rks bl {k.k ij

(A) dks.kh; Roj.k = k̂3- (B) osx = î4-

(C)  dks.kh; osx = k̂2- (D)  vfHkdsUnzh; Roj.k = ĵ8-

Space for Rough Work / dPps dk;Z ds fy, LFkku
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SECTION-II : (Maximum Marks: 24)
   [kaM-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. Three particles are located at the corners of an equilateral triangle of side a = 3 m. The
particles start moving with a constant speed v = 2m/s such that the particle initially at A
always heads towards the particle initially at B and the particle at B heads for the particle at
C and C heads for the particle at A. The magnitude of initial acceleration (in m/s2) of the
particles is
rhu d.kksa dks fp=kuqlkj Hkqtk a = 3 m okys leckgq f=Hkqt ds 'kh"kks ± ij j[kk x;k gSA ; s d.k fu;r pky v = 2m/s ls

bl izdkj xfr djuk izkjEHk djrs gSa fd izkjEHk esa A ij fLFkr d.k dh fn'kk lnSo izkjEHk esa B ij fLFkr d.k dh vksj gksrh

gS rFkk B ij fLFkr d.k dh fn'kk C ij fLFkr d.k dh vksj ,oa C ij fLFkr d.k dh fn'kk A ij fLFkr d.k dh vksj gksrh

gSA d.kksa ds izkjfEHkd Roj.k dk ifjek.k  (m/s2 esa) Kkr dhft;sA
2. A 10 kg solid sphere of radius R = 0.8 m is rolling without slipping on a horizontal rough

surface with 8 m/s. The force applied by the right half of the sphere on the left half is 30x N.
The value of x is
æO;eku 10 kg rFkk f=T;k R = 0.8 m okyk ,d Bksl xksyk fdlh [kqjnjh {kSfrt lrg ij 8 m/s ls fcuk fQlys yq<+d

jgk gSA ;fn xksys ds nk¡;s v/kZHkkx }kjk ck¡;s v/kZHkkx ij yxk;k x;k cy 30x N gks rks x dk eku Kkr dhft;sA

8 m/s

3. A sphere of mass m collides elastically with another stationary sphere of mass 
m
2  obliquely.

Both the spheres are smooth and there are no external forces acting on them. Maximum
angle through which sphere of mass m can be deflected w.r.t. its initial direction of motion is

x
p

. Value of x is

æO;eku m okyk ,d xksyk æO;eku 
m
2  okys ,d vU; fLFkj xksys ls izR;kLFk fr;Zd VDdj djrk gSA nksuksa xksys fpdus gSa

rFkk bu ij dksbZ ckg~; cy dk;Zjr ugha gSA ;fn m æO;eku dk xksyk bldh xfr dh izkjfEHkd fn'kk ds lkis{k vf/kdre

x
p

 dks.k ij fo{ksfir gks ldrk gks rks x dk eku Kkr dhft;sA

Space for Rough Work / dPps dk;Z ds fy, LFkku
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4. The uniform square plate of mass 6 kg is placed on the x-y plane. If a horizontal force
P = 12N is applied to one corner in the direction shown. Initial acceleration of point A is

a b  m/s2. Fill the value of 2
a + b

 (b is smallest possible integer).

æO;eku 6 kg okyh ,d oxkZdkj le:i IysV x-y ry ij fLFkr gSA blds ,d dksus ij {kSfrt cy P = 12N n'kkZ;h xbZ

fn'kk esa yxk;k tkrk gSA ;fn fcUnq A dk izkjfEHkd Roj.k a b  m/s2 gk s rk s 2
a + b

 dk eku Kkr dhft;sA

(b U;wure laHkkfor iw.kk±d gS )

45°

P

A

5. A solid cone of circular cross-section having base radius R, height l and mass m is suspended
from its base as shown in the figure. The material of cone has Young's modulus Y. The elastic

potential energy stored in the cone is 
2 2

2
m g
kY Rp

l
, the value of k/2 is.

o`Ùkkdkj vuqizLFk dkV {ks=Qy okys ,d Bksl 'kadq dh vk/kkj f=T;k R, Å¡pkbZ l rFkk æO;eku m gSA bl Bksl 'kadq dks

blds vk/kkj ls fp=kuqlkj yVdk;k x;k gSA 'kadq ds inkFkZ dk ; ax xq.kkad Y gSA ;fn 'kadq esa lafpr izR;kLFk fLFkfrt ÅtkZ
2 2

2
m g
kY Rp

l
 gks rks k/2 dk eku Kkr dhft;sA

R

l

6. Magnitude of resultant of two unit vectors â  & b̂  becomes 
1
3  times if one of the unit vectors

is reversed. The dot product of two unit vectors will be.

nks bdkbZ lfn'kksa â  rFkk b̂  ds ifj.kkeh dk ifjek.k 
1
3  xquk gks tkrk gS ;fn ,d bdkbZ lfn'k dh fn'kk foijhr dj nh

tk;sA nksuksa bdkbZ lfn'kksa dk vfn'k xq.kuQyu gksxkA

Space for Rough Work / dPps dk;Z ds fy, LFkku
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SECTION–III : (Maximum Marks : 18)
[k.M–III : (vf/kdre vad : 18)

� This section contains SIX questions.
� The  answer  to  each  question  is  a  SINGLE DIGIT INTEGER ranging  from  0  to  9,  both

inclusive.
� For each question, darken the bubble corresponding to the correct integer 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 answer 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 dk mÙkj 0 ls 9 rd (nksuksa 'kkfey)  ds chp dk ,d ,dy vadh; iw.kk ±d gSA

� izR;sd iz'u esa] vks-vkj-,l- ij lgh iw.kk±d 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 mÙkj 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. A small frictionless block slides with velocity 0.5 gr  on the surface as shown in the figure.

The block leaves the surface at point C. The angle 1 xcos
8

-q =  then find x :

,d NksVk ?k"kZ.kjfgr CykWd osx 0.5 gr  ls fp= esa çnf'kZr lrg ij xfr'khy gSA ;fn CykWd fLFkfr C ij lrg dks NksM+rk

gS rFkk dks.k 1 xcos
8

-q =  gS rks x dk eku Kkr dhft;sA

r

v0

B

q r

O

C

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



Nurture Test Series/Joint Package Course/21-02-2021/Paper-2ALLEN

0999DJA110120020 FTS-11/32

2. From a square plate of side 
520 m
49 , the shaded portions are removed as shown in figure.

Find the y–coordinate of centre of mass (in meter) of the remaining plate.

Hkqtk a = 
520 m
49  okyh ,d oxkZdkj IysV ls N;kafdr Hkkxksa dks fp=kuqlkj vyx dj fn;k tkrk gSA 'ks"k IysV ds æO;eku

dsUæ dk y funsZ'kkad (ehVj esa) Kkr dhft,A

3. A particle of mass 0.01 kg moving horizontally with velocity 20 m/s strikes a stationary wedge
of mass 0.05 kg near the apex of the wedge and comes to rest immediately after the collision.
The wedge is free to move on the smooth floor. Second collision of particle with wedge occurs

at B. If the length AB of wedge is K
5

 meter find K. Take q = cot-1(2). Neglect the toppling of
wedge.
,d 20 m/s ds osx ls {kSfrt :i ls xfr'khy 0.01 kg nzO;eku dk d.k ,d 0.05 kg nzO;eku ds fLFkj ost ds 'kh"kZ ds

ikl Vdjkrk gS rFkk VDdj ds rqjUr ckn fojkekoLFkk esa vk tkrk gSA ost fpduh lrg ij xfr ds fy, Lora= gSA d.k dh

ost ds lkFk nwljh VDdj  B ij gksrh gSA ;fn ost dh yEckbZ AB,  
K
5  meter gS] rks K dk eku Kkr dhft,A

q = cot-1(2) yhft;s rFkk ost dk iyVuk ux.; ekurs gSaA

 

q q B C 

A 

smooth 

m 

Space for Rough Work / dPps dk;Z ds fy, LFkku
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4. A light rod of length l = 1m with two balls on the ends (their masses are m1 and  m2;
m1 = 100gm ; m2 = 50 gm) can rotate around a horizontal axis passing through the middle of
the rod (see picture). Rod is brought to a horizontal position and released. With what force F
(in Newton) does the rod press on the axis just after the release? Fill 6F in OMR sheet.
yEckbZ l = 1m okyh gYdh NM + ds fljksa ij m1 = 100gm o m2 = 50 gm æO;eku okyh nks xsansa tqM+h gqbZ gS rFkk ;g NM+

blds e/;  ls xqtjus okyh {kSfrt v{k ds lkis{k ?kw.kZu  dj ldrh gSA (fp= ns[ksa) NM+  dks {kSfrt fLFkfr esa ykdj

fojkekoLFkk ls NksM+k tkrk gSA fojkekoLFkk ls NksM+s tkus ds rqjUr ckn NM + v{k ij fdruk cy F (U;wVu esa) yxkrh gS\ 6F
dk eku Kkr dhft;sA

m1 m2O

5. A ring of radius 9m is rolling on a horizontal rough surface with a velocity v0 = 2p m/s. A point
is  marked  X  on  the  body  of  ring.  Initially  X  is  at  the  position  shown.  How soon  (in  second)
speed of X will become equal to v0.  :-
f=T;k 9m okyh ,d oy; {kSfrt [kqjnjh lrg ij v0 = 2p m/s osx ls yq<+d jgh gSA oy; ij ,d fcUnq X fpfUg~r

dj fn;k tkrk gSA fp= esa X dh izkjfEHkd fLFkfr n'kkZ;h xbZ gSA fdl le; (lsd.M esa) X dh pky v0 ds cjkcj gks

tk,xh ?

C

X

v = 2 m/s0 p 

Space for Rough Work / dPps dk;Z ds fy, LFkku
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6. A particle A is thrown with initial velocity 5 m/s along a frictionless inclined plane of inclination
b. Another particle B is thrown with initial velocity 10 m/s at an angle a with the horizontal
at the same moment when A is thrown and from same position as that of A. Both the particle

meet again on the inclined plane. The value of æ öp
ç ÷a + bè ø

 is

,d d.k A dks izkjfEHkd osx 5 m/s ds lkFk b vkur dks.k okys ?k"kZ.kjfgr vkur ry ds vuqfn'k Qsadk tkrk gSA blh {k.k

,d vU; d.k B dks izkjfEHkd osx 10 m/s ds lkFk {kSfrt ls a dks.k ij A ds leku fLFkfr ls gh QSadk tkrk gSA nksuksa d.k

ur ry ij iqu% feyrs gSA 
æ öp
ç ÷a + bè ø

 dk eku Kkr dhft;sA

A

B

u

Space for Rough Work / dPps dk;Z ds fy, LFkku
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PART-2 : CHEMISTRY
          Hkkx-2 : jlk;u foKku

SECTION–I  :  (Maximum Marks :  24)
 [k.M–I  :  (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, nksuks a 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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1. In 2.6 kg of FeSO4 .  6H2O (At. wt. of Fe = 56)
(A)  Number  of  atoms  of  O  are  100  ×  NA (B) Moles of H-atoms are 120 × NA

(C) Molecules of water are 60 × NA (D)  Moles  of  e– present  in  SO4
2– are 500

2.6 kg FeSO4 . 6H2O (Fe dk ijek.kq Hkkj = 56 gS) esa &

(A) O ds ijek.kqvksa dh la[;k 100 × NA gSA (B) H-ijek.kqvksa ds eksyksa dh la[;k 120 × NA gSA

(C) ty ds v.kqvksa dh la[;k 60  ×  NA gSA (D) SO4
2– esa mifLFkr e– ds eksyksa dh la[;k 500 gSA

2. In which of the following conditions a gas can be liquified -
fuEu esa ls fdu fLFkfr;ksa esa ,d xSl dks æfor fd;k tk ldrk gS -
(A)  T > TC ;  P  >  PC (B)  T < TC ;  P  >  PC (C)  T < TC ;  P  <  PC (D)  T = TC ;  P  >  PC

3. Which of the following d-orbitals are participate in sp3d3 hybridisation.
fuEu esa ls dkSulk d-d{kd sp3d3 ladj.k esa Hkkx ysrs gSa&

(A) 2 2x y
d

- (B) 2z
d (C) dxy (D) dyz

4. Which of the following statement is INCORRECT ?
(A) Li is harder than the other alkali metals
(B)  In  Solvay  process  NH3 is  recovered  when  the  solution  containing  NH4Cl is treated

with H2O
(C) Na2CO3 is pearl ash
(D) Beryllium and aluminium ions do not have strong tendency to form complexes like

 BeF4
–2, AlF6

–3

fuEu esa ls dkSulk dFku xyr gS ?

(A) vU; {kkjh; /kkrqvksa dh rqyuk esa Li vf/kd dBksj gS

(B) lksYos izØe esa NH4Cl ;qDr foy;u dks H2O ds lkFk mipkfjr dj NH3 dks iqu% izkIr dj fy;k tkrk gS

(C) Na2CO3 iyZ ,s'k gS

(D) csfjfy;e rFkk ,Y;qfefu;e vk;u] BeF4
–2, AlF6

–3 tSls ladqy cukus dh izcy izo`fr ugha j[krs gSa

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. Incorrect statement for compound  -

(P) (Q)
(A) Both P & Q can show geometrical isomerism
(B) Only P can show geometrical isomerism
(C) Only Q can show geometrical isomerism
(D) Neither P nor Q can show geometrical isomerism
;kSfxd ds fy, xyr dFku gS -

(P) (Q)

(A) P o Q nksuksa T;kfefr; leko;ork n'kkZrs gS (B) dsoy P T;kfefr; leko;ork n'kkZ ldrk gS

(C) dsoy Q T;kfefr; leko;ork n'kkZ ldrk gS (D) u rks P u gh Q T;kfefr; leko;ork n'kkZrs gS

6. Which of the following represent resonating structure of  (Binphenyl)

fuEu esa ls dkSu  (ckbZQsfuy) dh vuquknh lajpuk iznf'kZr djrk gS&

(A) (B) :– +

(C) :–+ (D) 
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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. Enthalpy of formation of CO2(g) & CO(g) are –393kJ/mol & –110 kJ/mol respectively whereas
enthalpy of combustion of H2(g) is –240 kJ/mole. The enthalpy change (in kJ) for the reaction
CO2(g)  + H2(g) ® CO(g) + H2O(l) would be -
CO2(g) rFkk CO(g) ds fuekZ.k dh ,SUFksYih Øe'k% –393kJ/mol rFkk –110 kJ/mol gS tcfd H2(g) ds ngu dh

,SUFksYih –240 kJ/mole gSA nh xbZ vfHkfØ;k fy, ,SUFksYih ifjorZu (kJ esa) gksxk&
CO2(g)  + H2(g) ® CO(g) + H2O(l)

2. Calculate the percentage of hydrolysis in 0.01M aqueous solution of NaOCN
(Kb for OCN– =  10–10)
NaOCN ds 0.01M tyh; foy;u esa ty vi?kVu dk izfr'kr crkb;s

(OCN–  ds fy, Kb = 10–10 gS)
3. Number of molecules among the following which are isostructural with gaseous SO3

are  :
ICl3, CO3

2–,  HCHO,  SO3
2–, HCO2̄ , SOCl2, PCl3, IF3.

fuEu esa ls ,sls v.kqvksa dh la[;k crkbZ;sa tks xSlh; SO3 ds lkFk lelajpukRed gS :
ICl3, CO3

2–,  HCHO,  SO3
2–, HCO2̄ , SOCl2, PCl3, IF3.
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4. Find the number of elements that occupy peak position in lother meyer curve.
Li, Na, Ca, F, K, Cl
fuEu esa ls , sls rRoksa dh la[;k crkb;s tks yksFkj es;j oØ esa 'kh"kZ LFkku (peak position) ?ksjrs gSa %
Li, Na, Ca, F, K, Cl

5. Number of geometrical isomer of following compound -
CH3–CH=CH–CH=CH2

fuEu ;kSfxd ds T;kfefr; leko;fo;ksa dh la[;k gS -
CH3–CH=CH–CH=CH2

6. Degree  of  unsaturation  of  compound  (X)  is  :
;kSfxd (X) dh vlar`Irrk dh dksfV gS&

CN

Ph
CO H2

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

� This section contains SIX questions.
� The  answer  to  each  question  is  a  SINGLE DIGIT INTEGER ranging  from  0  to  9,  both

inclusive.
� For each question, darken the bubble corresponding to the correct integer 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 answer 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 dk mÙkj 0 ls 9 rd (nksuksa 'kkfey) ds chp dk ,d ,dy vadh; iw.kk ±d gSA

� izR;sd iz'u esa] vks-vkj-,l- ij lgh iw.kk±d 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 mÙkj 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. Consider the balanced chemical reaction:
a I2O5 +  b  BrF3 ® c  IF5 +  d  O2 +  e  Br2

Calculate the value of (b + c + e)/(a).
fuEu larqfyr jklk;fud vfHkfØ;k ij fopkj dhft;sA

a I2O5 +  b  BrF3 ® c  IF5 +  d  O2 +  e  Br2

(b + c + e)/(a) ds eku dh x.kuk dhft;s&

2. Calculate |DGº| (in kcal/mole) for decomposition of Cl2(g) ������ 2Cl(g), if chlorine molecules

are 50% dissociated at 1000 K at a pressure of 15 atm at equilibrium
(ln 20 = 3, R = 2 cal K–1mol–1)

Cl2(g) ������ 2Cl(g) ds fo;kstu ds fy, lkE; ij |DGº| (kcal/mole esa) dh x.kuk dhft;s] ;fn lkE; ij 1000K

rFkk 15atm ds nkc ij Dyksjhu v.kq 50% fo;ksftr gksrs gksa
(ln 20 = 3, R = 2 cal K–1mol–1)
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3. Find the maximum number of electrons having n × l ×  m =  0  for  Al.
Al ds fy, , sls bysDVªksuksa dh vf/kdre la[;k crkb;s tks n × l × m = 0, eku j[krs gSaA

4. What is the oxidation state of oxygen of H2O2 in the final product when it reacts
with ClO3

– .
tc H2O2 , ClO3

– ds lkFk fØ;k djrk gS rks vfUre mRikn esa H2O2 ds vkWDlhtu dh vkWDlhdj.k voLFkk D;k gS\

5. Number of carbon atoms in the principal carbon chain of the given compound is :

fn;s x;s ;kSfxd dh eq[; dkcZu Ük`a[kyk esa dkcZu ijek.kqvksa dh la[;k gS :

CH – CH – CH — CH3

CH = O

CH

CH2

OH

6. Among the following how many compounds are aromatic ?
fuEu esa ls fdrus ;kSfxd ,sjksesfVd gSa ?

(i) 
+

(ii) 
1

(iii) 

(iv) 
+

(v) 
1 1

(vi) 
Å
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PART-3 : MATHEMATICS

        Hkkx-3 : xf.kr
SECTION–I  :  (Maximum Marks :  24)

 [k.M–I  :  (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 , nksuks a 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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1. If cubic equation z3 + az2 + bz + c = 0, a,b,c Î R, c ¹ 0 has a purely imaginary root, then-

(A) c = ab (B) b = ac
(C) number of purely imaginary roots is 2 (D) a = bc
;fn ?ku lehdj.k z3 + az2 + bz + c = 0, a,b,c Î R, c ¹ 0 dk ,d ewy 'kq¼ dkYifud gks] rks -
(A) c = ab (B) b = ac
(C) 'kq¼ dkYifud ewyksa dh la[;k 2 gksxhA (D) a = bc

2. If the equation acosx – cos2x = 2a – 7 possess a solution, then a can be equal to-
;fn lehdj.k acosx – cos2x = 2a – 7 dk gy gks] rks a  gks ldrk gS-
(A) 2 (B) 4 (C) 6 (D) 7

3. In triangle ABC if sides a,b,c are in AP and sum of reciprocals of lengths of altitudes is 1,
then length of altitude through vertex B can not be -
f=Hkqt ABC esa] ;fn Hkqtk;sa a,b,c lekUrj Js.kh esa rFkk 'kh"kZyEcksa dh yEckbZ ds O;qRØeksa dk ;ksxQy 1 gks] rks 'kh"kZ B ls

xqtjus okys 'kh"kZyEc dh yEckbZ fuEu ugha gks ldrh -
(A) 3 (B) 2 (C) 4 (D) 5

4. Consider a pair of straight lines P : x2 + y2 – 2xy – 5x + 5y + 6 = 0

(A) Area bounded by P and co-ordinate axes is 3
2

sq. units

(B) Area bounded by P and co-ordinate axes is 5
2

sq. units

(C) The four intersection points of P with co-ordinate axes are concyclic
(D) The four intersection points of P with co-ordinate axes are non-concyclic
ekuk ljy js[kk ;qXe P : x2 + y2 – 2xy – 5x + 5y + 6 = 0 gS&

(A) P rFkk funsZ'khZ v{kksa }kjk ifjc¼ {ks=Qy 
3
2

oxZ bdkbZ gksxkA

(B) P rFkk funsZ'khZ v{kksa }kjk ifjc¼ {ks=Qy 
5
2

oxZ bdkbZ gksxkA

(C) fcUnq P ds funsZ'khZ v{kksa ds lkFk pkj izfrPNsnh fcUnq lepØh; gksxsaA

(D) fcUnq P ds funsZ'khZ v{kksa ds lkFk pkj izfrPNsnh fcUnq lepØh; ugha gksxsaA

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. If direct common tangents of circle S1 º x2 + y2 – 2x – 4y – 4 = 0 and S2 º x2 + y2 – 8x – 12y + 36 = 0
touches circle S1 = 0 at A and B and S3 = 0 is equation of circle whose diametrically opposite
end points are A and B, then
(A) equation of S3 is 25x2 + 25y2 – 32x – 76y – 148 = 0
(B) equation of S3 is x2 + y2 + 7x + 8y – 28 = 0

(C) length of common chord of S1 = 0 and S2 = 0 is 24
5

(D) length of common chord of S1 = 0 and S2 = 0 is 
18
5

;fn o`Ùk S1 º x2 + y2 – 2x – 4y – 4 = 0 rFkk S2 º x2 + y2 – 8x – 12y + 36 = 0 dh lh/kh mHk;fu"B Li'kZjs[kk o`Ùk

S1 = 0 dks A o B ij Li'kZ djrh gS rFkk S3 = 0, ml o`Ùk dk lehdj.k gS] ftlds O;kl ds nks fljs A rFkk B gks] rc

(A) S3 dk lehdj.k 25x2 + 25y2 – 32x – 76y – 148 = 0 gksxkA

(B) S3 dk lehdj.k x2 + y2 + 7x + 8y – 28 = 0 gksxkA

(C) S1 = 0 rFkk S2 = 0 dh mHk;fu"B thok dh yEckbZ 24
5

 gksxhA

(D) S1 = 0 rFkk S2 = 0 dh mHk;fu"B thok dh yEckbZ 
18
5  gksxhA

6. Number of ways in which letters of the word ENGINEER can be arranged -
(A) so that no two alike letters are together is 960
(B) so that the word starts with E but does not end with N is 900
(C) so that the word neither starts with E nor ends with N is 2460
(D) so that vowels occur in alphabetical order is 840
rjhdksa dh la[;k ftuesa 'kCn ENGINEER ds v{kjksa dks O;ofLFkr fd;k tk ldrk gks -
(A) rkfd dksbZ Hkh nks leku v{kj ,dlkFk uk gks] 960 gksxhA

(B) rkfd 'kCn E ls izkjEHk gks ijUrq N ls lekIr uk gks] 900 gksxhA

(C) rkfd 'kCn uk rks E ls izkjEHk gks uk gh N ls lekIr gks] 2460 gksxhA

(D) rkfd Loj] o.kZekyk ds Øe esa vkrs gks] 840 gksxhA
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SECTION-II : (Maximum Marks: 24)

   [kaM-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. ( )2x

2x 0

sin e
lim

sin x®

p
 equals-

( )2x

2x 0

sin e
lim

sin x®

p
 cjkcj gksxk -

2. sin10º sin30º sin50º sin70º is equal to-
sin10º sin30º sin50º sin70º dk eku gksxk -

3. Two lines are given by the equation 9x2 – 24xy + 16y2 + 3kx – 4ky = 0. If the distance between
them is 3, then k is equal to-
nks js[kkvksa dk lehdj.k 9x2 – 24xy + 16y2 + 3kx – 4ky = 0 fn;k x;k gSA ;fn nksuksa ds e/; nwjh 3 gks] rks k dk eku

gksxk -
4. If H1,  H2 & 6 are respective harmonic  means of  2,a  ;  a,4  & H1,H2 (where a ¹ 0), then the

value of |a| is
;fn H1,  H2 rFkk 6 Øe'k% 2,a ; a,4 rFkk H1,H2 (tgk¡ a ¹ 0) ds gjkRed ek/; gks] rks |a| dk eku gksxk

Space for Rough Work / dPps dk;Z ds fy, LFkku
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5. If the coefficient of x2 and x3 in the expansion of (1 + 8x + bx2) (1 – 3x)9 in the power of x are

equal, then b is-

;fn x dh ?kkr esa] (1 + 8x + bx2) (1 – 3x)9 ds izlkj esa x2 rFkk x3 dk xq.kkad cjkcj gks] rks b gksxk&

6. If PQ is a focal chord of hyperbola 
2 2x y

1
16 9

- = , where eccentric angles of P and Q are a & b

respectively, then value of 3 tan tan
2 2
a b

 is

;fn PQ, vfrijoy; 
2 2x y

1
16 9

- =  dh ,d ukHkh; thok gS] tgk¡ P rFkk Q ds mRdsUæ dks.k Øe'k% a rFkk b  gS] rks

3 tan tan
2 2
a b

 dk eku gksxk -

Space for Rough Work / dPps dk;Z ds fy, LFkku
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SECTION–III : (Maximum Marks : 18)

[k.M–III : (vf/kdre vad : 18)
� This section contains SIX questions.
� The  answer  to  each  question  is  a  SINGLE DIGIT INTEGER ranging  from  0  to  9,  both

inclusive.
� For each question, darken the bubble corresponding to the correct integer 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 answer 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 dk mÙkj 0 ls 9 rd (nksuksa 'kkfey) ds chp dk  ,d ,dy vadh; iw.kk ±d gSA

� izR;sd iz'u esa] vks-vkj-,l- ij lgh iw.kk±d 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 mÙkj 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. A student appears in 5 exams successively, each of which can result in pass (P) or fail (F).

The probability of passing a particular exam is 1
i j+

, where i is the number of failures (F) before

that exam and j is the number of exams remaining after that exam. If the probability that his

final result sequence after 5 exams is PFPFP is a b

1
2 3

 (in lowest terms, where a, b Î N), then

a + b is
,d fo|kFkhZ ,d ds ckn ,d 5 ijh{kkvksa esa cSBrk gS] izR;sd ijh{kk esa og ;k rks mÙkh.kZ (P) ;k vuqÙkh.kZ (F) gks ldrk

gSA mlds }kjk fdlh ,d fo'ks"k ijh{kk esa mÙkh.kZ gksus dh izkf;drk 
1

i j+
 gS] tgk¡ i bl ijh{kk ls igys dh ifj{kkvksa

esa vuqÙkh.kZ (F) gksus dh la[;k rFkk j bl ijh{kk ds ckn esa 'ks"k ifj{kkvksa dh la[;k dks n'kkZrk gSA ;fn 5 ijh{kkvksa

ds ckn esa mldh ifj.kke Js.kh PFPFP gksus dh izkf;drk , a b

1
2 3

 (U;wure inksa esa] tgk¡ a, b Î N) gk s] rks

a + b gksxk
Space for Rough Work / dPps dk;Z ds fy, LFkku
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2. The number of value(s) of 'k' for which the equations x2 – 5x + 6 = 0, x2 – 2x + k = 0 and x2 + 4x + 4k = 0

possess exactly one common root, is-

k ds ekuksa dh la[;k ftlds fy, lehdj.k x2 – 5x + 6 = 0, x2 – 2x + k = 0 rFkk x2 + 4x + 4k = 0 dk Bhd ,d

mHk;fu"B ewy gS] gksxh -

3. If the circumcircle of the triangle formed by the straight lines 2x – 3y + 1 = 0, x + y – 2 = 0
and 3x + 2y + 3 = 0 intersects orthogonally the circle x2 + y2 – kx – 2y – k = 0, then the value
of k is -

;fn js[kkvksa 2x – 3y + 1 = 0, x + y – 2 = 0 rFkk 3x + 2y + 3 = 0 }kjk fufeZr f=Hkqt dk ifjo`Ùk]

o`Ùk x2 + y2 – kx – 2y – k = 0 dks yEcdks.kh; izfrPNsn djrk gks] rks k dk eku gksxk -

4. Let Ai(where i = 1,2,3,......,12) are the vertices of regular dodecagon and G is its centre.
Let 'S' denotes number of straight lines that can be formed with these 13 points, 'T' denotes
the number of triangles formed with these points and 'D' denotes the number of diagonals

in the dodecagon, then 
T D S
T D S

+ +é ù
ê ú- -ë û

 is (where [.] denotes greatest integer function)

ekuk Ai(tgk¡ i = 1,2,3,......,12) le }kn'kHkqt ds 'kh"kZ rFkk G bldk dsUæ gSA ekuk 'S' mu ljy js[kkvksa dh la[;k

dks n'kkZrk gS ftudks bu 13 fcUnqvksa ls cuk ldrs gS] 'T' mu f=Hkqtksa dh la[;k dks n'kkZrk gS ftudks bu fcUnqvksa ls

cuk ldrs gSa rFkk 'D' }kn'kHkqt esa fod.kks± dh la[;k dks n'kkZrk gS] rks 
T D S
T D S

+ +é ù
ê ú- -ë û

 gksxk (tgk¡ [.] egÙke iw.kk±d Qyu

dks n'kkZrk gS)
Space for Rough Work / dPps dk;Z ds fy, LFkku
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5. Sum of series 
20 20 20 20 20 20 20 20

....
0 5 1 6 2 7 15 20

æ öæ ö æ öæ ö æ öæ ö æ öæ ö
- + -ç ÷ç ÷ ç ÷ç ÷ ç ÷ç ÷ ç ÷ç ÷

è øè ø è øè ø è øè ø è øè ø
 is-

Js.kh 
20 20 20 20 20 20 20 20

....
0 5 1 6 2 7 15 20

æ öæ ö æ öæ ö æ öæ ö æ öæ ö
- + -ç ÷ç ÷ ç ÷ç ÷ ç ÷ç ÷ ç ÷ç ÷

è øè ø è øè ø è øè ø è øè ø
 dk ;ksxQy gksxk&

6. Let a circle C º x2 + y2 – 4x – 2y – 11 = 0 and a parabola 'P' whose vertex coincide with centre
of 'C' and whose focus lies on the circle, then length of semi latus rectum of parabola is-
ekuk o`Ùk C º x2 + y2 – 4x – 2y – 11 = 0 rFkk ,d ijoy; P ftldk 'kh"kZ o`Ùk ds dsUæ ds lkFk lEikrh gks rFkk mldh

ukHkh o`Ùk ij fLFkr gks] rks ijoy; ds v¼Z ukfHkyEc dh yEckbZ gksxh -

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

+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 ,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)

+3 0 –1
Single digit If only the bubble In all In all

Integer corresponding other other
(0-9) to correct answer cases cases

  III ,dy vadh; 6 is darkened — vU; lHkh vU; lHkh 18
iw.kk±d ;fn flQZ lgh mÙkj ds ifjfLFkfr;ksa ifjfLFkfr;ksa
(0-9) vuq:Ik cqycqys dks esa esa

dkyk fd;k gS
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