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   GENERAL INSTRUCTIONS IN EXAMINATION HALL 
 

A. General : 
1. This Question Paper contains 80 questions. Please check 

before starting to attempt. The question paper consists Two 

Sections. Section-A (Conceptual Section) & Section-B 

(Brilliance Section). In Section-A, 3 parts, Physics (1 to 20), 

Chemistry (21 to 40), Maths (41 to 60) and In Section-B, 3 parts, 

Physics (61 to 65), Chemistry (66 to 70), Maths (71 to 80). 

v- lkekU; % 

1. bl iz'u&i=k esa 80 iz'u gSaA Ñi;k ijh{kk 'kq: djus ls igys tk¡p 

ysaA bl iz'u&i=k esa nks [k.M gSA [k.M&v ¼oSpkfjd [k.M½ rFkk 

[k.M&c ¼izfrHkk [k.M½A [k.M&v esa] rhu Hkkx bl izdkj gSa&HkkSfrd 

foKku (1 ls 20), jlk;u foKku (21 ls 40), xf.kr (41 ls 60) rFkk 

[k.M&c esa rhu Hkkx bl izdkj gSa&HkkSfrd foKku (61 ls 65), 

jlk;u foKku (66 ls 70), xf.kr (71 ls 80) 

2. Space is provided within question paper for rough work 
hence no additional sheets will be provided. 

2. jQ dk;Z djus ds fy, iz'u&i=k esa gh LFkku fn;k x;k gS vr% 

vfrfjDr :i ls dksbZ 'khV ;k isij ugha fn;k tk,xkA 

3. Blank paper, clipboard, log tables, calculators, cellular 
phones and electronic gadgets in any form are not allowed 
inside the examination hall. 

3. [kkyh dkxt] r[rh] y?kqx.kd lkj.kh] dsYdqysVj] lsy Qksu ,oa 

fdlh Hkh izdkj ds bysDVªkWfud xStsV ijh{kk gkWy esa ykuk oftZr gSA 

4. The answer sheet, a machine-gradable Objective 
Response Sheet (ORS), is provided separately. 

4. mÙkj iqfLrdk] vkWCtsfDVo jsLikWUl 'khV ¼vks-vkj-,l-½ tks fd e'khu 

}kjk tk¡ph tk,xh] vyx ls iznku dh xbZ gSA 

5. Do not Tamper / mutilate the ORS or this booklet. 5. vks-vkj-,l- ;k iz'u&i=k dks fdlh Hkh izdkj ls dkaVs&NkaVs ;k eksM+s ughaA 

6. Do not break the seals of the question-paper booklet before 
instructed to do so by the invigilators. 

6. iz'u&i=k dh lhy rc rd ugha [kksysa tc rd fd fujh{kd }kjk 

funsZ'k ugha fn, tk,saA 

7. SUBMIT the ORS to the invigilator after completing the test 
& take away the test paper with you. 

7. ijh{kk lekIr gksus ds ckn vks-vkj-,l- 'khV fujh{kd dks lkSais rFkk 

iz'u&i=k vius lkFk ys tk,saA 

8. Any student found/reported using unfair means to improve 
his/her performance in the test, shall be disqualified from 
STaRT-2019. 

8. ;fn dksbZ fo|kFkhZ ijh{kk esa vad c<+kus ds fy, vuqfpr lk/kuksa dk 

iz;ksx djrk ik;k x;k ;k ,slk lwfpr fd;k x;k rks og  

STaRT-2019 ds fy, v;ksX; gksxkA 

B.  How to fill Objective Response Sheet (ORS) for filling 
details marking answers: 

9. Use only HB Pencil for filling the ORS. Do not use 
Gel/Ink/Felt pen as it might smudge the ORS. 

c- vkWCtsfDVo jsLikWUl 'khV ¼vks-vkj-,l-½ esa fMVsYl rFkk mÙkj vafdr 

djus ds fy, fuEu izdkj Hkjsa % 

9. vks-vkj-,l- Hkjus ds fy, dsoy HB isafly dk gh iz;ksx djsaA 

tsy@L;kgh@QsYV isu iz;ksx ugha djsaA 

10. Write your STaRT-2019 Student Registration No. in the 
boxes given at the top left corner of your ORS with 
blue/black ball point pen. Also, darken the corresponding 
bubbles with HB Pencil only. 

10. viuk STaRT-2019 fo|kFkhZ jftLVªs'ku Øekad vks-vkj-,l- 'khV ds 

ck;sa dksus esa fn, x, LFkku esa uhys ;k dkys ckWy isu ls HkjsaA lkFk gh 

Øekad ds vuqlkj uhps fn, x;s xksyksa dks Hkh HB isafly ls xgjk djsaA 

11. If any student does not fill his/her STaRT-2019 Student 
Registration No. correctly and properly, then his/her ORS 
will not be checked/evaluated. 

11. ;fn dksbZ fo|kFkhZ viuk STaRT-2019 fo|kFkhZ jftLVªs'ku Øekad 

lgh ,oa Bhd <ax ls ugha Hkjrk gS rks mldh vks-vkj-,l- dks 

pSd@ewY;kafdr ugha fd;k tk,xkA 

12. Since it is not possible to erase and correct pen filled bubble, 
you are advised to be extremely careful while darken the 
bubble corresponding to your answer. 

12. vks-vkj-,l- esa fn, x, xksyksa dks ;fn ,d ckj ckWy isu ls xgjk 

fd;k tkrk gS rks mls feVkuk laHko ugha] blfy, fo|kFkhZ iwjh 

lrdZrk ls gh xksyksa dks xgjk djsaA 

13. Neither try to erase / rub / scratch the option nor make the 
Cross (X) mark on the option once filled. Do not scribble, 
smudge, cut, tear, or wrinkle the ORS. Do not put any stray 
marks or whitener anywhere on the ORS. 

13. ,d ckj fdlh fodYi ds xksys dks xgjk djus ds ckn feVkus ;k   

[kqjpus dk iz;Ru ugha djsaA vks-vkj-,l- 'khV ij fdlh izdkj ds 

/kCcs] xUnxh ;k flyoV u yxus nsa vkSj u gh bls eksM+sa ;k dkVsaA 

14. If there is any discrepancy between the written data and the 
bubbled data in your ORS, the bubbled data will be taken as 
final. 

14. ;fn fdlh lanHkZ esa fyf[kr ,oa xksyksa esa vafdr tkudkjh esa varj ik;k 

x;k rks xksyksa esa vafdr tkudkjh dks gh izekf.kd ekuk tk,xkA 

C. Question paper format and Marking scheme : 
15. SECTION-A: For each right answer you will be awarded 3 

marks if you darken the bubble corresponding to the correct 
answer and zero marks if no bubble is darkened. In case of 
bubbling of incorrect answer, minus one (–1) mark will be 
awarded. 

l- iz'u&i=k izk:i ,oa vad iznku fu;e %  

15. [k.M&v% izR;sd mÙkj ds fy, 3 vad fn, tk,xsa ;fn lgh xksys dks 

xgjk fd;k x;kA ;fn xyr xksys dks xgjk fd;k x;k rks ¼–1½ vad 

dkVk tk,xkA ;fn fdlh xksys dks Hkh xgjk ugha fd;k x;k rks 'kwU; 

vad fn;k tk,xkA 

16. SECTION-B: For each right answer you will be awarded 6 
marks if you darken the bubble corresponding to the correct 
answer and zero marks if no bubble is darkened. In case of 
bubbling of incorrect answer, minus two (–2) mark will be 
awarded 

16. [k.M&c% izR;sd mÙkj ds fy, 6 vad fn, tk,xsa ;fn lgh xksys dks 

xgjk fd;k x;kA ;fn xyr xksys dks xgjk fd;k x;k rks ¼–2½ vad 

dkVk tk,xkA ;fn fdlh xksys dks Hkh xgjk ugha fd;k x;k rks 'kwU; 

vad fn;k tk,xkA 
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 SECTION-A (CONCEPTUAL SECTION)   [k.M- v ¼oSpkfjd [k.M½ 

PART - I (PHYSICS) Hkkx - I ¼HkkSfrd foKku½ 
 

Straight Objective Type  

This section contains (1-20) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of 

which ONLY ONE is correct. 

lh/ks oLrqfu"B izdkj  

bl [k.M esa (1-20) cgq&fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (A), (B), (C) rFkk (D) gSa] ftuesa ls flQZ ,d lgh gSA 
 
 

 

1. A metallic V shaped rod OAC is rotated with respect to one of its end in uniform magnetic field, such 

that axis of rotation is parallel to the direction of magnetic field. Length of each arm of rod is L and angle 

between the arms is 60º. B is the mid–point of section AC. Magnitude of magnetic field is B. Then 

choose the incorrect relation.   

 V vkdkj dh ,d /kkfRod NM+ OAC blds ,d fljs ds lkis{k le:i pqEcdh; {ks=k esa bl çdkj ?kwerh gS] fd ?kw.kZu 

v{k pqEcdh; {ks=k dh fn'kk ds lekUrj gSA NM+ dh çR;sd Hkqtk dh yEckbZ L gS rFkk Hkqtkvksa ds e/; dks.k 60º gSA B 

[k.M AC dk e/; fcUnq gSA pqEcdh; {ks=k dk ifjek.k B gSA  

 rc xyr lEcU/k dk p;u dhft,A 

 

 (A) VA – V0 =
2BL

2


  (B) VA – VC = 

2BL

2


 (C) VC – VB =

2BL

8


  (D) VA – VB = 

2BL

8


 

           

2. A uniform disc of mass m and radius R is released gently on a horizontal rough surface. Such that 

centre of the disc has velocity V0 towards right and angular velocity 0 (anti clockwise) as shown. 

 Disc will certainly come back to its initial position if 

 (A) 0R > 2V0     (B) 0R = 2V0   

 (C) 0R < 2V0     (D) data insufficient 

 
 m nzO;eku rFkk R f=kT;k dh ,d le:i pdfr dks {kSfrt [kqjnjh lrg ij lko/kkuh iwoZd bl izdkj j[krs gS fd 

pdrh ds dsUnz dk nkW;h vksj V0 osx rFkk 0 dks.kh; osx ¼okekorZ½ fp=kkuqlkj j[krh gSA  

pdrh okil fuf'pr :i ls izkjfEHkd fLFkfr ij ykSVsxh ;fn  

 (A) 0R > 2V0      

(B) 0R = 2V0   

 (C) 0R < 2V0      

(D) vkWdM+s vi;kZIr 
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3. A convex lens forms inverted image of a real object on a fixed screen. The size of image is 12 cm. 

When lens is displaced 20 cm along principle axis it again forms a real image of size 3 cm on the 

screen. Focal length of the lens is. (Assume image formation only by paraxial rays)   

 ,d mÙky ySUl fLFkj insZ ij okLrfod oLrq dk mYVk çfrfcEc cukrk gSA çfrfcEc dk vkdkj 12 cm gSA tc ySUl 

dks eq[; v{k ds vuqfn'k 20 cm foLFkkfir fd;k tkrk gS rks ;g iqu% insZ ij 3 cm vkdkj dk okLrfod çfrfcEc 

cukrk gSA ySUl dh Qksdl nwjh Kkr dhft,A ¼;g ekfu;s fd dsoy lekf{k; fdj.ksa gh izfrfcEc fuekZ.k esa Hkkx ysrh 

gSA½  

 (A)  
40

3
 cm  (B) 

80

3
 cm  (C) 20 cm  (D) 

50

3
 cm  

           

4. Two uniform solid spheres A and B of same material, painted completely black and placed in free space 

seperately. Their radii are R and 2R respectively and the dominating wavelengths in their spectrum are 

observed to be in the ratio 1 : 2. Which of the following is not correct.  

 (A) Ratio of their temperatures is 2 : 1  (B) Ratio of their emissive powers is 4 : 1 

 (C) Ratio of their rates of heat loss is 4 : 1 (D) Ratio of their rates of cooling is 32 : 1 

 nks ,d leku Bksl xksys A rFkk B leku inkFkZ ds cus gq, gS rFkk budksa iw.kZ:i ls dkyk jax djds eqDr vkdk'k esa 

vyx&vyx j[kk tkrk gSA budh f=kT;k,sa Øe'k% R rFkk 2R gS rFkk buds LisDVªe ds laxr eq[; izsf{kr rjaxnS/;ks± dk 

vuqikr 1 : 2 gSA fuEu esa ls dkSulk fodYi lgh ugha gSA 

 (A) buds rkieku dk vuqikr 2 : 1 gS  (B) budh mRltZu {kerk dk vuqikr 4 : 1 gS 

 (C) budh Å"ek Ðkl dh nj dk vuqikr 4 : 1 gS (D) buds B.Ms gksus dh nj dk vuqikr 32 : 1 gS 

 

5. In the figure shown, the system is released from rest. The spring is relaxed at the moment when the 

system is released. The minimum value of m, so that M starts sliding is  

 fp=kkuqlkj iznf'kZr fudk; dks fojke voLFkk ls NksM+k tkrk gSA fudk; dks NksM+rs le; fLiazx lkekU; yEckbZ esa gSA 

m dk U;wure~ eku D;k gksuk pkfg, fd M fQlyuk izkjEHk dj nsA   

 

 (A) 
3

M
    (B) 

2

3

M
   (C) 

6

M
    (D) 

3

6

M
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6. A motor is mounted rigidly on a block B which is moving horizontally with speed 10 m/s as shown. The 

motor winds the light inelastic string on the shaft of the motor at constant rate of 2 m/s. The pulley P is 

moving horizontally with speed VP = 5m/s. If none of the masses (i.e., A & B) leave the horizontal 

surface during motion, then the speed of block A, at the given moment is. (Neglect friction every where 

and size of blocks & motor are small)    

(A) 
15

m / s
4

    (B) 
45

m / s
4

    (C) 
45

m / s
3

    (D) None of these 

  

37° 53° 

A 

Vp = 5 m/s 

10 m/s 

P 

Motor 

B 

 

 ,d eksVj CykWd B ij fLFkr ¼tM+or~½ gSA ;g CykWd B, 10 m/s dh pky ls fp=kkuqlkj {kSfrt xfr dj jgk gSA eksVj] 

eksVj dh 'kkW¶V ij 2 m/s dh fu;r nj ls gYdh vizR;kLFk Mksjh dks yisV jgh gSA f?kjuh P, VP = 5m/s dh pky ls 

{kSfrt xfr dj jgh gSA ;fn xfr ds nkSjku dksbZ Hkh CykWd (vFkkZr~ A rFkk B) {kSfrt lrg dks ugha NksM+rk gS rks fn;s 

x;s {k.k ij CykWd A dh pky gksxhA (izR;sd txg ?k"kZ.k ux.; gS rFkk CykWd o eksVj dk vkdkj vYi gSA) 

 (A) 
15

m / s
4

    (B) 
45

m / s
4

    (C) 
45

m / s
3

    (D) buesa ls dksbZ ughaA 

           

7. A particle is projected with speed 30m/s at angle 22.5° with horizontal from ground as shown. AB and 

CD are parallel to y-axis and B is highest point of trajectory of particle. The ratio CD/AB is :[PM_PH] 

 ,d d.k dks tehu dh lrg ls 22.5º dks.k ij 30m/s dh pky ls fp=kkuqlkj iz{ksfir fd;k tkrk gSA AB rFkk CD 

nksuksa y-v{k ds lekUrj gS rFkk B d.k ds iFk dk mPpre~ fcUnq gSA CD/AB dk vuqikr Kkr djksA  

 
x 

 

 (A) 3   (B) 3/2   (C) 2   (D) 4 
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8. Gravitational acceleration is ˆg gj  . Uniform magnetic field exists in the region given by 0
ˆB B k  . A 

charge particle having mass m0 and charge +q0 is fixed at one end of the string of length . Another end 
of the string is fixed at point O. Particle can perform circular motion in vertical plane with respect to O. 
The particle is given a velocity v0 perpendicular to the length of the string at the bottom most position. 

Minimum value of v0 so that particle performs complete vertical circle is (given 0 0

0

q B

m
 = 3 S unit,  

g = 10 S unit). 

 xq:Roh; Roj.k ˆg gj   gSA fdlh {ks=k esa fLFkr ,d leku pqEcdh; {ks=k 0
ˆB B k   }kjk fn;k tkrk gSA nzO;eku m0 

rFkk vkos'k +q0 dk ,d vkosf'kr d.k yECkkbZ dh Mksjh ds ,d fljs ij fLFkr ¼tM+or~½ gSA Mksjh dk nwljk fljk fcUnq 

O ij tM+or~ gSA d.k O ds lkis{k Å/okZ/kj ry esa o`fÙk; xfr dj ldrk gSA d.k dks Mksjh dh yEckbZ ds yEcor~ 

fn'kk esa lcls fuEure~ fLFkfr ij v0 osx fn;k tkrk gSA v0 dk U;wure~ eku D;k gksxk rkfd d.k Å/okZ/kj o`Ùk iw.kZ dj 

ldsA  (fn;k x;k 0 0

0

q B

m
 = 3 S bdkbZ, g = 10 S bdkbZ) 

 

 (A) 44  m/s   (B) 50 m/s  (C) 65 m/s  (D) 75 m/s 

           

9. Current in a resistor R uniformly decreases from some value to zero in time t. Total charge, that 
crosses the cross section is q. Heat generated in the resistance during this process is – 

 izfrjks/k R esa /kkjk dqN fu'fpr eku ls 'kwU; rd t le; esa ,d leku :i ls ?kVrh gSA vuqizLFk dkV ls xqtjus 

okyk dqy vkos'k q gSA bl izØe ds nksjku izfrjks/k esa mRiUu m"ek gksxh &  

 (A) 
24 q R

3 t
  (B) 

22 q R

3 t
  (C) 

23 q R

4 t
  (D) 

23 q R

2 t
 

 
10. Consider a L – R circuit shown in figure. There is no current in circuit. Switch S is closed at t = 0, time 

instant when current in inductor is equal to current in resistor 2R will be :  

 fp=k esa n'kkZ;s vuqlkj ,d L – R ifjiFk ysosaA ifjiFk esa dksbZ /kkjk izokfgr ugha gSA t = 0 ij dqath can dh tkrh gS, 

fdl {k.k ij izsjdRo esa /kkjk, 2R izfrjks/k esa /kkjk ds cjkcj gksxh :   

 

 (A) 
L

n2
R

  (B) 
2L

n2
R

  (C) 
L

n2
2R

  (D) 
L

2R
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11. A vertical capillary tube with inner radius 0.5 mm, is submerged into water so that the length of its part 

above the water surface is h = 25 mm. Radius of curvature of meniscuses formed will be (surface 

tension of water = 0.075 N/m. Density of water = 103 kg/m3, angle of contact = 0º)    

 0.5 mm vkUrfjd f=kT;k dh ,d Å/okZ/kj ds'kuyh ikuh esa blçdkj Mwch gqbZ gS fd ikuh dh lrg ds Åij blds 

Hkkx dh yEckbZ h = 25 mm gSA ds'kuyh fufeZr uopUnzd dh oØrk f=kT;k gksxhA (ikuh dk i`"B ruko = 0.075 N/m, 

ty dk ?kuRo = 103 kg/m3, lEidZ dks.k = 0º)   

 (A) 0.5 mm  (B) 0.6 mm  (C) 0.7 mm  (D) 0.8 mm 

 

12. A trinary star system has time period T = 3 year, while the distance between its components is  

2 astronomical unit. If mass of the sun is represented by MS, then the total mass of this multiple star 

system will be : 

Note:  (1) System of three star, orbiting around centre of mass of system, is called trinary star       

      system, for simplicity assume all three components to be identical. 

 (2) 1 astronomical unit = distance between earth and sun. 

 (3) 1 year = time period of earth to complete one full revolution around sun 

f=k&rkjk fudk; dk vkoZrdky T = 3 o"kZ gS, tcfd fdUgh Hkh nks rkjksa ds e/; nwjh 2 [kxksyh; bdkbZ ds cjkcj gSA 

;fn lw;Z dk nzO;eku MS ls iznf'kZr fd;k tk;s] rks lHkh rkjksa dk dqy nzO;eku gksxk : 

uksV :  (1) f=k&rkjk fudk;, rhu rkjksa dk lewg gS tks buds mHk;fu"B nzO;eku dsUnz ds pkjksa vksj ifjØe.k dj jgs gSA 

ljyrk ds fy, lHkh rkjksa dks ,dleku ekurs gSA  

 (2) 1 [kxksfy; bdkbZ = i`Foh rFkk lw;Z ds e/; nwjh  

(3) 1 o"kZ = i`Foh }kjk lw;Z ds pkjks vksj ,d ifjØe.k djus esa fy;k x;k le;  

 (A) 3 MS  (B) 2 MS  (C) 
7

9
MS  (D) 

8

9
MS 

 

13.  Two conducting spheres one of radius a and another b, are separated by very large distance. 

Capacitance of this system is –  

 a rFkk b f=kT;k ds nks pkyd xksys cgqr vf/kd nwjh ij j[ks gq, gSA bl fudk; dh /kkfjrk gksxh &  

(A) 04 ab

a b




   (B) 04 ab

a b




   (C)  04 a b    (D)   04 a b   

 

14. A uniform rod of mass M and length L, area of cross section A is placed on a smooth horizontal surface. 

Forces acting on the rod are shown in the diagram    

 ,d M nzO;eku] L yEckbZ rFkk A vuqçLFk dkV {ks=kQy dh le:i NM++ fpduh {kSftr lrg ij j[kh gSA NM+ ij yx 

jgs cy fp=kkuqlkj gSA    

 
 Ratio of elongation in section PQ of rod and section QR of rod is 

 NM+ ds Hkkx PQ rFkk Hkkx QR esa foLrkj dk vuqikr gksXkkA 

 (A) 1 : 1   (B) 3 : 5   (C) 5 : 7  (D) 1 : 2 
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15. In the given figure a block of mass m is tied on a wedge by an ideal string as shown in figure. String is 
parallel to the inclined surface of wedge. All the surfaces involved are smooth. Wedge is being moved 

towards right with a time varying velocity v = 

2

2

t
 (m/s) where t is in sec. At what time block will just 

break the contact with wedge. (use g = 10 m/s2)  

fn;s x;s fp=k esa m nzO;eku dk ,d CykWd vkn'kZ Mksjh dh lgk;rk ls ost ij fp=kkuqlkj ca/kk gqvk gSA Mksjh ost dh 

ur lrg ds lekUrj gSA lHkh lrg ?k"kZ.kjfgr gSA ost nka;h vksj le; ifjorhZ osx v = 

2

2

t
 (m/s) ds lkFk xfr 

djrk gS tgk¡ t lsd.M esa gSA fdl le; ij CykWd ost ds lkFk Bhd lEidZ NksM+ nsxkA (g = 10 m/s2 ysa) 

 

2

2

t
 

 
 (A) 10 sec.  (B) 5 sec.   (C) 2 sec.  (D) 4 sec. 
 

16. In figure below if L CX X  and reading of ammeter is 1 A. Find value of source voltage V. 

 uhps iznf'kZr ifjiFk esa L CX X  rFkk vehVj dk ikB;kad 1 A gksrks L=kksr foHko V  dk eku gksxkA 

 

~ A 

XL XC 

1
L H 


 

R = 80  

V, 30 Hz  
 (A)  80 Volt  (B)  60 Volt  (C)  100 Volt  (D)  120 Volt 
 
17. Few point charges are placed on vertices of two squares as shown in the figure. What is dipole moment 

of the arrangement     

 (A) 2q   (B) q   (C) 3q  (D) Zero 

–3q

–qq 2q

–q

2q–qq

 
 dqN fcUnq vkos'k fp=k esa n'kkZ;s vuqlkj nks oxksZ ds 'kh"kksZ ij j[ks gq, gSA bl O;oLFkk dk f}/kzqo vk?kw.kZ D;k gksxkA  

 (A) 2q   (B) q   (C) 3q  (D) 'kwU; 
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18. An opaque sphere of radius a is just immersed in a transparent liquid as shown in figure. A point source 

is placed on the vertical diameter of the sphere at a distance a/2 from the top of the sphere. One ray 

originating from the point source after refraction from the air liquid interface forms tangent to the sphere. 

The angle of refraction for that particular ray is 30º. The refractive index of the liquid is  

 a f=kT;k dk ,d }kjd xksyk fp=kkuqlkj ikjn'khZ æo esa Bhd Mwck gqvk gSA ,d fcUnq L=kksr xksys ds 'kh"kZ ls a/2 nwjh 

ij xksys ds Å/okZ/kj O;kl ij j[kk tkrk gSA ,d fcUnqq L=kksr ls fudyh ,d fdj.k ok;q æo lrg ij viorZu ds 

i'pkr~ xksys ls Li'kZ js[kk cukrh gSA ml fo'ks"k fdj.k ds fy, vkorZu dks.k 30º gSA æo dk viorZukad gksxk :  

 

 (A) 
2

3
    (B) 

3

5
    (C) 

4

5
   (D) 

4

7
 

 

19. Two long straight cylindrical conductors with resistivities 1 and 2 respectively are joined together as 

shown in figure. If a current I flows uniformly through the cross section, then the magnitude of the 

charge accumulated at the interface of the two conductors is : 

 (A) 1 2 0( )

2

    
  (B) 0 |1 – 2|   (C)  0  (1 + 2 ) (D) zero 

I I1 2

 

 nks yEcs lh/ks csyukdkj pkyd ftudh izfrjks/kdrk Øe'k% 1 rFkk 2 gS] fp=kkuqlkj ,d nwljs ls tqM+s gq, gSA ;fn 

vuqizLFk dkV {ks=k ls le:i /kkjk I izokfgr gks rks nksuks pkydksa ds mHk;fu"V lrg ij ,df=kr vkos'k dk ifjek.k 

gksxkA 

(A) 1 2 0( )

2

    
  (B) 0 |1 – 2|   (C)  0  (1 + 2 ) (D) 'kwU;    

  

20. Diameter of a steel rod is 4.000 cm and a brass ring has inner diameter of 3.992 cm at  temperature 

30ºC. In order that the ring just slides onto the steel rod, the common temperature of the two should 

nearly be (steel= 11 × 10–6 / ºC and brass= 19 × 10–6 / ºC) 

30ºC rkieku ij 4.000 cm O;kl dh LVhy dh NM+ rFkk 3.992 cm vkUrfjd O;kl dh ihry dh ,d oy; nh xbZ 

gSA ;fn oy;] LVhy dh NM+ dh csyukdkj lrg ij Bhd fQlyrh gks rks nksuksa dk mHk;fu"B rkieku yxHkx gksxkA 

(steel= 11 × 10–6 / ºC rFkk brass= 19 × 10–6 / ºC)  

 (A) 200ºC  (B) 350ºC  (C) 280ºC  (D) 300ºC 
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PART - II (CHEMISTRY) Hkkx - II ¼jlk;u foKku½ 

 

 

Straight Objective Type  

This section contains (21-40) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of 

which ONLY ONE is correct. 

lh/ks oLrqfu"B izdkj  

bl [k.M esa (21-40) cgq&fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (A), (B), (C) rFkk (D) gSa] ftuesa ls flQZ ,d lgh gSA 
 

 

 

21. A salt on treatment with dil. HCl gives a pungent smelling gas and a yellow precipitate. The salt gives 

green flame when tested. The solution gives a yellow precipitate with potassium chromate. The salt is : 

 ,d yo.k ruq HCl ds lkFk mipkfjr djus ij rh{.k xa/k ;qDr xSl rFkk ihyk vo{ksi nsrk gSA yo.k gjh Tokyk nsrk 

gS tc bldk ijh{k.k djrs gSA foy;u iksVsf'k;e ØksesV ds lkFk ihyk vo{ksi nsrk gSA yo.k gS&  

 (A) NiSO4  (B) BaS2O3  (C) PbS2O3  (D) CuSO4  

 

22. The complex having zero crystal field stabilization energy is   

 'kwU; fØLVy {ks=k LFkk;hdj.k ÅtkZ ;qDr ladqy gS %  

 (A) [Mn(H2O)6]3+  (B) [Fe(H2O)6]3+  (C) [Co(H2O)6]2+  (D) [Co(H2O)6]3+ 

 

23. The metal carbonyl which is paramagnetic is  

 og /kkrq dkcksZfuy tks vuqpqEcdh; gS&  

 (A) Ni(CO)4  (B) V(CO)6  (C) Cr(CO)6  (D) Fe(CO)5  

 

24. Give the correct order of magnitude of heat of hydrogenation of the following: 

 uhps fn;s x;s ;kSfxdksa dh gkbMªkstuhdj.k dh Å"ek ds ifjek.k dk lgh Øe dkSulk gS % 

 (I) 
 

  (II) 
 

  (III) 
 

  (IV) 
 

 

 (A) I < IV < III < II (B) IV < III < I < II (C) IV < I < III < II (D) IV < I < II < III 

 

25. IUPAC name of the compound  is 

 (A) 2-Chlorocarbonyl ethylbenzenecarboxylate (B) 2-Carboxyethylbenzoyl chloride 

 (C) Ethyl 2-(chlorocarbonyl)benzenecarboxylate (D) Ethyl 1-(chlorocarbonyl)benzenecarboxylate 

 ;kSfxd  dk lgh IUPAC uke gS %  

 (A) 2-DyksjksdkckZsfuy ,fFkycsUthudkcksZfDlysV  (B) 2-dkcksZDlh,fFkycsUtks;y DyksjkbM 

 (C) ,fFky 2-(DyksjksdkcksZfuy)csUthudkcksZfDlysV  (D) ,fFky 1-(DyksjksdkcksZfuy) csUthudkcksZfDlysV 
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26. A compound A has the molecular formula C5H9CI. It does not react with bromine in carbon 

tetrachloride. On treatment with a strong base it produces a single compound B. B has a molecular 

formula  C5H8 and reacts with bromine in carbon tetrachloride. Ozonolysis of B produces a compound C 

which has a molecular formula C5H8O2. Which of the following structures is that of A ?  

 ,d ;kSfxd A dk v.kqlw=k C5H9CI gSA ;g Br2 ls CCl4 es fØ;k ugha djrk gSA izcy {kkj ds lkFk fØ;k djokus ij 

;g ,dy mRikn B nsrk gSA B dk v.kqlw=k C5H8 gS rFkk Br2  ls CCl4 ess fØ;k djrk gSA B ds vkstksuh vi?kVu ij 

;kSfxd C curk gS ftldk v.kqlw=k C5H8O2 gS fuEu esas ls A dh dkSulh lajpuk gS&  

 (A)  (B)   (C)   (D)    

 

27. 4

3

(i)LiAlH

(ii) H O


 

 A  
PCC

 B 
KOH

glycol/HN 42   2 4
N H /

KOH


Xykbdksy
 C 

 Product C is : 

 mRikn C gS % 

 (A) 

 CHO 

  (B) 

 OH 

  (C) 

 COOH 

  (D) 

 

 

 

28. An unknown compound decolorizes bromine in carbon tetrachloride, and it undergoes catalytic 

reduction to give decalin. When treated with warm, conc. potassium permangate, this compound give 

cis–cyclohexane–1,2–dicaboxylic acid and oxalic acid. Possible a structure for the unknown compound 

is - 

 ,d vKkr ;kSfxd CCl4 esa Br2 dks jaxghu dj nsrk gS rFkk ;g mRizsjdh; vip;u }kjk Msdkyhu nsrk gSA tc bls 

xeZ o lkUnz KMnO4 ds lkFk vfHkd`r fd;k tkrk gS rks ;g ;kSfxd lei{k&lkbDyksgsDlsu–1,2–MkbZdkckZsfDlfyd 

vEy rFkk vkWDlsfyd vEy nsrk gSA vKkr ;kSfxd dh lajpuk gksxh % 

 (A)  (B)  (C)   (D)   
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29. How many stereoisomers of shikonin (a drug for healing of wounds) are possible & how many of them 

are optically active ?  

 f'kdksfuu ¼?kko Hkjus ds fy, dke vkus okyh nok½ ds fdrus f=kfoe leko;oh laHko gS ,ao buesa ls fdrus izdkf'kd 

lfØ; gS \  

       
 (A) 4, 2    (B) 4, 4   (C) 8, 4   (D) 16, 4 

 

30. The major product of the following reaction is :  

 fuEu vfHkfØ;k esa eq[; mRikn gS %  

    

 (A)  (B)  

 

 (C)   (D)  

  

31. Correct formula for rubidium metagallate is  

 :fcfM;e esVkxsysV dk lgh lw=k gS 

 (A) RbGaO2  (B) Ru2GeO2  (C) Rb3GaO3  (D) Ru2GaO3 

 

32. Which of the following combination of cation and anion has maximum covalent character. 

 fuEu esa ls /kuk;u o _.kk;u dk dkSulk la;kstu vf/kdre lgla;kstd vfHky{k.k j[krk gSA 

 (A) K+ , Cl–   (B) Na+ , Cl–   (C) Cs+ , Cl–   (D) Mg+2 , Cl–  

 

33. The products obtained on heating LiNO3 will be :  

 LiNO3 dks xeZ djus ij cuus okyk mRikn gksxk % 

 (A) Li2O + NO2 + O2  (B) Li3N + O2  (C) Li2O + NO + O2 (D) LiNO3 + O2 
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34. In a gravimetric determination of P, an aqueous solution of dihydrogen phosphate ion H2PO4
–  is treated 

with a mixture of ammonium and magnesium ions to precipitate magnesium ammonium phosphate, 

Mg(NH4)PO4.6H2O. This is heated and decomposed to magnesium pyrophosphate, Mg2P2O7, which is 

weighed. A solution of H2PO4
– yielded 1.054 g of Mg2P2O7. What weight of NaH2PO4 was present 

originally ? 

 P ds HkkjkRed ekiu esa] MkbgkbMªkstu QkWLQsV vk;u H2PO4
–  ds tyh; foy;u esa veksfu;e rFkk eSXuhf'k;e vk;uksa 

dks feykus ij] eSXuhf'k;e veksfu;e QkWLQsV Mg(NH4)PO4.6H2O vo{ksfir gksrk gSA bls xeZ djds eSXuhf'k;e 

ik;jksQkWLQsV, Mg2P2O7 esa fo?kfVr fd;k tkrk gSA ftls rksyk tkrk gSA H2PO4
– dk ,d foy;u] 1.054 g 

Mg2P2O7 nsrk gS] rks NaH2PO4 dh mifLFkr okLrfod ek=kk D;k gksxh \ 

 (A) 1.14 g  (B) 1.62 g  (C) 2.34 g  (D) 1.33 g  

 

35. If two liquids A (PºA =100 torr) and B (PºB = 200 torr) are completely immiscible with each other, each 

one will behave independently of the other, are present in a closed vessel. The total vapour pressure of 

the system will be: 

 (A) less than 100 torr    (B) less than 200 torr  

 (C) between 100 to 200 torr    (D) 300 torr 

 ;fn nks nzo A(PºA =100 torr) o B (PºB = 200 torr) ,d nwljs ds lkFk iw.kZ:i ls vfeJ.kh; gSaA izR;sd ,d nwljs ds 

lkis{k Lora=k :i ls O;ogkj djrs gS o ,d cUn ik=k esa mifLFkr gksa rc ra=k dk dqy ok"i nkc gksxk & 

 (A) 100 torr ls de gksxk    (B) 200 torr ls de gksxk  

 (C) 100 o 200 torr ds chp gksxk    (D) 300 torr  

 

36. A saturated solution of Fe(OH)3 is present in a solution of pH = 12, what is the reduction potential of 

Fe3+/Fe in solution ( 3
0

Fe /Fe
E   = –0.036V, Ksp of Fe(OH)3 = 10–26), [

2.303 RT

F


 = 0.06]  

 pH = 12 okys ,d foy;u esa] Fe(OH)3 dk ,d l`arIr foy;u mifLFkr gS] foy;u esa Fe3+/Fe  dk vip;u foHko 

D;k gS\ ( 3
0

Fe /Fe
E   = –0.036V, Fe(OH)3 dk Ksp  = 10–26) [

2.303 RT

F


 = 0.06]  

 (A) –0.436V  (B) 0.39V  (C) + 0.36V  (D) – 1.2 V 

 

37. Metal ‘M’ crystallises in hcp structure. Height of hexagonal prism (hcp unit cell) if radius of metal atom is 

1.732Å, is :  

 /kkrq ‘M’ hcp dh lajpuk esa fØLVyhd`r gksrh gSA ;fn /kkrq ijek.kq dh f=kT;k 1.732Å gS] rks "kVdks.kh; fizTe (hcp 

bdkbZ dksf"Bdk) dh Å¡pkbZ D;k gksxh % 

 (A) 3.56Å  (B) 2.82 Å  (C) 4Å   (D) 5.64Å 
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38. Given that :  Gf° (CuO) = –30.4 kcal/mole 

   Gf° (Cu2O) = –34.98 kca/mole  T = 298 K 

 Now on the basis of above data which of the following predictions will be most appropriate under the 

standard conditions and reversible reaction.  

 (A) Finely divided form of CuO kept in excess O2 would be completely converted to Cu2O 

 (B) Finely divided form of Cu2O kept in excess O2 would be completely converted to CuO 

 (C) Finely divided form of CuO kept in excess O2 would be converted to a mixture of CuO and Cu2O 

(having more of CuO) 

 (D) Finely divided form of CuO kept in excess O2 would be converted to a mixture of CuO and Cu2O 

(having more of Cu2O) 

 fn;k gS %  Gf° (CuO)= –30.4 kcal/mole 

   Gf° (Cu2O) = –34.98 kca/mole  T = 298 K 

 vc mijksDr vkWdM+ksa ds vk/kkj ij fuEu esa ls dkSulk vuqeku] ekud ifjfLFkfr;ksa o mRØe.kh; vfHkfØ;k ifjfLFkfr;ksa 

esa lcls mi;qDr jgsxkA  

 (A) eghu pwf.kZr CuO dks O2 ds vkf/kD; esa j[kus ij] ;g iw.kZr% Cu2O esa ifjofrZr gks tk,xkA 

 (B) eghu pwf.kZr Cu2O dks O2 ds vkf/kD; esa j[kus ij] ;g iw.kZr% CuO esa ifjofrZr gks tk,xkA  

 (C) eghu pwf.kZr CuO dks O2 ds vkf/kD; esa j[kus ij] ;g Cu2O o CuO (vf/kd CuO ;qDr) ds feJ.k esa ifjofrZr 

gksxkA 

 (D) eghu pwf.kZr CuO dks O2 ds vkf/kD; esa j[kus ij] ;g Cu2O o CuO (vf/kd Cu2O ;qDr) ds feJ.k esa ifjofrZr 

gksxkA 

 

39. When NaNO3 is heated in a closed vessel, oxygen is liberated and NaNO2 is left behind.  

 NaNO3 (s)   NaNO2 (s) + 
1

2
O2 (g).  

 If to this equilibrium mixture Ag2O(s) is added and maintained at this high temperature, it also 

estabilishes its equilibrium.   

 Ag2O(s)   2Ag(s) + 2

1
O (g)

2
. Due to addition of Ag2O in the vessel containing NaNO3(s) :  

 (A) NaNO3(s) decreases   (B) NaNO2(s) decreases  

 (C) Pressure of O2 decreases   (D) No change takes place 

 ,d cUn ik=k esa NaNO3 dks xeZ djus ij vkWDlhtu xSl eqDr gksrh gS rFkk NaNO2 'ks"k jg tkrk gSA 

 NaNO3 (s)   NaNO2 (s) + 
1

2
O2 (g).  

 ;fn lkE; feJ.k esa Ag2O(s) feykrs gSa rFkk mPp rki j[krs gq, ;g Hkh bldk lkE; LFkkfir djrk gSA  

 Ag2O(s)   2Ag(s) + 2

1
O (g)

2
.  

 NaNO3(s) ;qDr ik=k esa Ag2O feykus ds dkj.k :  

 (A) NaNO3(s) ?kVrk gSA (B) NaNO2(s) ?kVrk gSA (C) O2 dk nkc ?kVrk gSA (D) dksbZ ifjorZu ugha gksrk gSA 
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40. Standard electrode potential data are useful for understanding the suitability of an oxidant in a redox 

titration. Some half cell reactions and their standard potentials are given below :     

 MnO4
– (aq.) + 8H+ (aq.) + 5e– Mn2+ (aq) + 4H2O(l)  Eº =1.51V 

 Cr2O7
2– (aq.) + 14H+(aq.) + 6e– 2Cr3+ (aq) + 7H2O (l)  Eº = 1.38 V 

 Fe3+ (aq.) + e– Fe2+ (aq.)   Eº = 0.77 V 

 Cl2(g) + 2e– 2Cl– (aq.)   Eº =1.40 V 

 Identify the only incorrect statement regarding the quantitative estimation of aq. Fe(NO3)2  

 (A) MnO4
– can be used in aqueous HCl   (B) Cr2O7

2– can be used in aqueous HCl 

 (C) MnO4
– can be used in aqueous H2SO4  (D) Cr2O7

2– can be used in aqueous H2SO4 

 ,d vkWDlhdj.k vip;u vfHkfØ;k esa ,d vuqekiu dh mi;qDrrk ¼ suitability½ ds fy, ekud bySDVªkWM foHko ds 

vkadM+ksa dk eku cgqr mi;ksxh gksrs gSaA dqN v)Z lsy vfHkfØ;k;sa rFkk muds ekud foHko uhps n'kkZ;s x;s gS  

 MnO4
– (aq.) + 8H+ (aq.) + 5e– Mn2+ (aq) + 4H2O(l)  Eº =1.51V 

 Cr2O7
2– (aq.) + 14H+(aq.) + 6e– 2Cr3+ (aq) + 7H2O (l)  Eº = 1.38 V 

 Fe3+ (aq.) + e– Fe2+ (aq.)   Eº = 0.77 V 

 Cl2(g) + 2e– 2Cl– (aq.)   Eº =1.40 V 

 tyh; Fe(NO3)2  ds ek=kkRed ifj"dj.k ds lanHkZ esa dsoy vlR;dFku dh igpku dhft;s \ 

 (A) tyh; HCl esa MnO4
– dk mi;ksx fd;k tk ldrk gS 

 (B)  tyh; HCl  esa Cr2O7
2– dk mi;ksx fd;k tk ldrk gS 

 (C) tyh;  H2SO4 es  MnO4
– dk mi;ksx fd;k tk ldrk gS 

 (D) tyh;  H2SO4 es Cr2O7
2– dk mi;ksx fd;k tk ldrk gS 

 

PART - III (MATHEMATICS) Hkkx - III ¼xf.kr½ 
 

Straight Objective Type  

This section contains (41-60) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of 

which ONLY ONE is correct. 

lh/ks oLrqfu"B izdkj  

bl [k.M esa (41-60) cgq&fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (A), (B), (C) rFkk (D) gSa] ftuesa ls flQZ ,d lgh gSA 
 

 

41. If 2 b
ax c x 0,

x
    where a > 0, b > 0, then    

 ;fn 
2 b

ax c x 0,
x

     tgk¡ a > 0, b > 0 rc - 

 (A) 
2 327ab 4c  (B) 

3 327ab 4c   (C) 
2 3ab c   (D) 

3 3ab c  

 

42. If f(x) is a polynomial of degree four with leading coefficient one satisfying f(1) = 1, f(2) = 2, f(3) = 3, 

then 
f(–1) f(5)

f(0) f(4)

 
 

 
 (where [.] represents greatest integer function) is equal to  

 ;fn f(x) pkj?kkr dk cgqin gS ftldk vxzx xq.kkad  1 gS tks f(1) = 1, f(2) = 2, f(3) = 3 dks lrqa"B djrk gS rc 

f(–1) f(5)

f(0) f(4)

 
 

 
 (tgka [.] egÙke iw.kk±d Qyu gS) cjkcj gS&   

 (A) 3   (B) 4   (C) 5   (D) 6 

 

43. If 
x 2

x 0

(cot x)(e – 1) – cos x
lim K

sinx
  , K  R  then the value of 

11
K

7

 
 

 
, where [.] represents the greatest  

integer function.      

  (A)  1     (B) 0     (C) 2    (D) None of these 
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 ;fn 
x 2

x 0

(cot x)(e – 1) – cos x
lim K

sinx
  , K  R  rc 

11
K

7

 
 

 
 dk eku gS] tgk¡ [.] egÙke iw.kk±d Qyu dks iznf'kZr 

djrk gS&  

  (A)  1     (B) 0     (C) 2    (D) buesa ls dksbZ ugha 

 

44. A G.P. consists of an even number of terms If the sum of all the terms is 5 times the sum of the terms 

 occupying odd places, then the common ratio will be equal to - 

,d xq.kksÙkj Js<h esa inksa dh la[;k le gS ;fn lHkh inksa dk ;ksxQy] lHkh fo"ke LFkku ij fLFkr inksa ds ;ksxQy dk 

5 xquk gS] rc lkoZvuqikr cjkcj gksxk& 

 (A) 2   (B) 3   (C) 4   (D) 5 
 

45. If f(x) = 

1
x

1
cos

x

1
cos

1
x

1
sin

x

1
sin

24

24





































 is to be made continuous at x = 0, then f(0) should be equal to- 

 ;fn f(x) = 

1
x

1
cos

x

1
cos

1
x

1
sin

x

1
sin

24

24





































 , x = 0 ij lrr~ gS] rc f(0) dk eku cjkcj gS&  

 (A) 0   (B) 1   (C) 1/3   (D) 1/2 
 

46. In an A.P. with first term 'a' and the common difference d (a, d  0), the ratio ' ' of the sum of the first n 

terms to sum of n terms succeeding them does not depend on n. Then the ratio 
a

d
 and the ratio ' ', 

respectively are 

 lekUrj Js.kh dk çFke in a rFkk lkoZvUrj d (a, d  0), rFkk muds çFke n inksa dk ;ksx mlds ckn ds n inks ds 

;ksx dk vuqikr '' gS tks n ij fuHkZj ugha gSA rc vuqikr 
a

d
  rFkk vuqikr ' ' Øe'k% gSA 

 (A) 
1

2
,

1

4
    (B) 2, 

1

3
   (C) 

1

2
,

1

3
   (D) 

1

2
, 2 

 

47. If g(x) = sin–1 {4 – (x – 7)3}1/5, then its inverse is    

 ;fn g(x) = sin–1 {4 – (x – 7)3}1/5 rc bldk izfrykse Qyu gksxk -  

 (A) 7 + (4 + sin5 x)1/3 (B) 7– (4 – sin5 x)1/3 (C) 7 + (4 – sin5 x)1/3 (D) 7 + (– 4 + sin5 x)1/3 

 

48. If  both the roots of the equation   x2 – 2ax + a2 + a – 3 = 0  are less than  3,  then  

 ;fn lehdj.k x2 – 2ax + a2 + a – 3 = 0  ds nksuksa ewy 3 ls de gks rc    

 (A) a < 2  (B) 2  a  3  (C) 3 < a  4  (D) a > 4 
 

49. Range of the function f(x) = 
3x 1

x 1




is  

 Qyu f(x) = 
3x 1

x 1




 dk ifjlj gS&   

 (A) [0, )  (B) 
3
,
4

 


 
  (C) 

3
,
4

 


 
– {3}  (D) R 
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50. If tan   = 
2

2

x x

x x 1



 
 and tan  = 

2

1

2x 2x 1 
 (x  0, 1), where 0 < ,  < 

2


, then tan ( + ) has   the 

value equal to : 

 ;fn tan   =
2

2

x x

x x 1



 
  rFkk tan  =

2

1

2x 2x 1 
  (x  0, 1), tgk¡ 0 < ,  < 

2


, rc ( + ) dk eku cjkcj 

gS& 

 (A) 1   (B) – 1   (C) 2   (D) 
3

4
 

 

51. The modulus of  
3

3

3 4i . 12 – 5i

(12 5i)




  (where i = –1 ) , is     

 
3

3

3 4i . 12 – 5i

(12 5i)




  (tgk¡ i = –1  ) dk ekikad gS&    

 (A) 5   (B) 35 . 13     (C)  3 65   (D)  5   

 

52. The number of triplets (a1, a2, a3) such that  a1 + a2cos2x + a3 sin2x = 0 for all real values of  x, is 

 (A) 0   (B) 1   (C) 3   (D) infinite 

 f=kiysVksa (a1, a2, a3) dh la[;k tcfd x ds lHkh okLrfod ekuksa ds fy, a1 + a2cos2x + a3 sin2x = 0 larq"B gksrh 

gS& 

 (A) 0   (B) 1   (C) 3   (D) vuUr 

 

53. Let ‘a’ and ‘b’ be non-zero complex numbers and z1,z2,be the roots of the polynomial equation  

x2 + ax + b = 0. If  |z1 + z2 | = |z1| + |z2| and a2 = b, then find the minimum possible value of 

 ekuk ‘a’ vkSj ‘b’ v'kwU; lfEeJ la[;k,a gS rFkk z1,z2 cgqinh; lehdj.k x2 + ax + b = 0 ds ewy gSA ;fn  

|z1 + z2 | = |z1| + |z2| rFkk a2 = b, rc dk U;wure laHkkfor eku gS& 

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

 

54. Let A1A2 .....A14 be a regular polygon with 14 sides inscribed in a circle of radius R, then  

 (A1A3)2 + (A1A7)2 + (A3A7)2 = R2 for  =   

 ekuk A1A2 .....A14 , 14 Hkqtkvksa okyk ,d lecgqHkqt gS tks R f=kT;k ds o`Ùk ds vUrZxr cuk;k x;k gS rc  

 (A1A3)2 + (A1A7)2 + (A3A7)2 = R2, ds fy,  = 

 (A) 5   (B) 6   (C) 7   (D) 8 

 

55. If | a |= 2, | b |= 3, and | c |= 4 then 
2 2 2| a – b | | b – c | | c a |

87

  
can not exceed    

 ;fn | a |= 2, | b |= 3, vkSj | c |= 4 rc 
2 2 2| a – b | | b – c | | c a |

87

  
 dk eku] ls vf/kd ugha gks ldrk gS& 

 (A) 87   (B) 
1

87
   (C) 1   (D) 9 
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56. 6 boys, 5 girls and 3 teachers are arranged in a line for a group photo such that boys are in ascending 

order, girls are in decreasing order and no two teachers are together. The number of such 

arrangements is    

 6 yM+dks, 5 yM+fd;ksa rFkk 3 v/;kidks dks QksVks f[kpokus ds fy;s ,d ifDr esa bl izdkj O;ofLFkr fd;k tkuk gS fd 

yMds ÅapkbZ ds c<rs gq, Øe esa] yMfd;k¡ ?kVrs gq, Øe esa gS rFkk dksbZ nks v/;kid lkFk lkFk ugha gS] rc ;g 

fdrus izdkj ls lEHko gS&   

 (A) 220 × 11C5   (B) 3! × 220 × 11C5  (C) 3! × 11C6   (D) 14C5 × 9C3 

 

57. An unbiased coin is tossed 12 times. The probability that at least 7 consecutive heads show up is 
256

K
, 

then K = 

 ,d fu"i{kikrh flDds dks 12 ckj mNkyk tkrk gSA ftlds ifj.kke Lo:i de ls de 7 ckj yxkrkj 'kh"kZ vkus dh 

izkf;drk 
256

K
 gS rc K = 

 (A) 7   (B) 9   (C) 11   (D) 13 

 

58. If 5(tan2x – cos2x) = 2cos 2x + 9, then the value of cos4x is     

 ;fn 5(tan2x – cos2x) = 2cos 2x + 9 gks rc cos4x dk eku gS - 

 (A) 
1

3
     (B) 

2

9
    (C) –

7

9
   (D) –

3

5
 

 

59. An experiment has 12 equally likely outcomes. Let A and B be non-empty events of the experiment. If A 

consists of 8 outcomes then the possible number of outcomes that B must have so that A and B are 

independent is 

 ,d iz;ksx ds 12 ifj.kke leku :i ls laHko gSA ekuk A vkSj B iz;ksx dh vfjDr ?kVuka, gSA ;fn A ] 8 ifj.kke 

j[krh gS rc B ds ifj.kke dh laHkkfor la[;k gksxh tcfd A vkSj B Lora=k gS&  

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

 

60.  Let A = {1, 2, {3, 4}, 5}. Which of the following is correct ?     

  ekuk A = {1, 2, {3, 4}, 5} rc fuEu esa ls dkSulk lgh gS ?  

 (A) {{3, 4}}  A  (B)   A  (C) {3, 4}  A  (D) {1, 2, 5}  A  
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SECTION-B (BRILLIANCE SECTION)   [k.M - c ¼izfrHkk [k.M½ 

PART - I (PHYSICS) Hkkx- I ¼HkkSfrd foKku½ 
 

 

Straight Objective Type  
This section contains (61-65) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of 
which ONLY ONE is correct. 

lh/ks oLrqfu"B izdkj  

bl [k.M esa (61-65) cgq&fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (A), (B), (C) rFkk (D) gSa] ftuesa ls flQZ ,d lgh gSA 
 

 

 
61. Two blocks of masses m1 and m2(m1 > m2), are performing SHM together with same amplitude and 

same time period as shown. Surface between m1 and ground is smooth, while between m1 and m2 the 

coefficient of friction is  :       

 nks CykWd ftuds nzO;eku m1 rFkk m2(m1 > m2) gS, ,d lkFk leku vk;ke rFkk leku vkorZdky ds lkFk fp=kkuqlkj 

ljy vkorZ xfr djrs gSA m1 rFkk tehu ds e/; dh lrg fpduh gS tcfd m1 rFkk m2 ds e/; ?k"kZ.k xq.kkad gS :

  

 

 Given that 1 2

1 2

k k

m m
 , maximum possible amplitude of this SHM is :  

 fn;k x;k gS 1 2

1 2

k k

m m
 , bl ljy vkorZ xfr dk vf/kdre lEHko vk;ke gksxk :   

 (A) 2 1 2

1 2 2 1

m g(m m )

k m k m

 


 (B) 2 1 2

1 2 2 1

3 m g(m m )

3k m 2k m

 


  (C) 2 1 2

1 2 2 1

m g(m m )

k m k m

 


   (D) 1 2

1 2

g (m m )

(k k )

 


 

 

62. Two cars A and B are approaching a crossing P at speeds 10m/s and 15m/s respectively. At the time 

instant when A is 180 m and B is 255 m from P, A blows a horn of frequency 2.94 khz. Frequency 

heard by B and time gap between blowing and hearing will be (use speed of sound as 300m/s) 

 nks dkj A rFkk B iFkks ds izfrPNsn fcUnq P dh vksj Øe'k% 10m/s rFkk 15m/s dh pky ls xfreku gSA ml {k.k ij 

tc A , P ls 180 m dh nwjh ij rFkk B,  P ls 255 m  dh nwjh ij gSA rc A, 2.94 khz vko`fr dh lhVh mRiUu 

djrk gSA B }kjk lquh xbZ vko`fr rFkk lhVh ctus rFkk lquus ds e/; le;kUrjky gksxk & (/ofu dh pky 300m/s 

ekfu;s)  

 
 (A) 2.94 khz,   1 sec     

(B) 3.00 khz,   1.1 sec 

 (C) 3.12 khz,   1 sec     

(D) 3.00 khz,   1.2 sec 
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63. Two resistances are measured in Ohm.   

 nks izfrjks/k vkse esa ekis tkrs gSA  

  R1 = 3  1% 

  R2 = 6  2% 

 When they are connected in parallel, maximum percentage error in equivalent resistance will be –  

 tc budksa lekUrj Øe esa tksM+k tkrk gS rc rqY; izfrjks/k esa vf/kdre izfr'kr =kqfV gksxh 

 (A) 3%   (B) 4.5%  (C) 1.33%  (D) 4.67%. 

           

64. An inductor (L), a resistance (R) and a battery (emf ) are connected in series. Circuit is switched on at  

t = 0. The ratio of energy stored in the inductor at time t = L/R and energy dissipated in resistance up to 

that instant will be : 

 ,d izsjdRo (L), izfrjks/k (R) rFkk  cSVªjh (emf ) Js.khØe esa tqM+s gq, gSA ifjiFk dks t = 0 ij pkyq fd;k tkrk gSA  

t = L/R le; ij izsjdRo esa lafpr ÅtkZ rFkk bl le; ds nkSjku izfrjks/k ls {kf;r ÅtkZ dk vuqikr gksxk :  

 (A) 

2

2

1
1

1 e

2 1 12

e 2e 2

 
 

 

 
  

 

 (B) 

2
1

1
e

2 1
2

e 2e

 
 

 

 
 

 

 (C) 

2
1

1
e

2 1

e 2e

 
 

 

 
 

 

  (D) 

2

2

1
1

1 e

2 1 12

e 2e 2

 
 

 

 
  

 

 

 

65. Three particles A, B and C situated at vertices of an equilateral triangle, all moving with same constant 

speed such that A always move towards B, B always towards C and C always towards A. Initial 

separation between each of the particle is a. O is the centroid of the triangle. Distance covered by 

particle A when it completes one revolution around O is  

 rhu d.k A, B rFkk C izkjEHk esa ,d leckgq f=kHkqt (Hkqtk a) ds fdukjksa ij fLFkr gSA rhuksa fu;r pky u ls bl izdkj 

pyrs gSa fd A dh fn'kk lnSo B dh rjQ, B dh fn'kk lnSo C dh rjQ] C dh fn'kk lnSo A dh rjQ gksrh gSA 

f=kHkqt dk dsUæd O ekurs gq, d.k A }kjk r; dh xbZ nwjh Kkr dhft,A tc ;g dsUæd O ds ifjr% ,d pDdj 

iw.kZ djrk gSA 

 

 (A) 2a  2 31 e   (B)  2 32a
1 e

3

   (C) a  2 31 e    (D)  32a
1 e

3
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PART - II (CHEMISTRY) Hkkx- II ¼jlk;u foKku½ 
 

 

Straight Objective Type  
This section contains (66-70) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of 
which ONLY ONE is correct. 

lh/ks oLrqfu"B izdkj  

bl [k.M esa (66-70) cgq&fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (A), (B), (C) rFkk (D) gSa] ftuesa ls flQZ ,d lgh gSA 
 

 

 

66. Select the decreasing order of relative basic strengths of following species : 

 uhps fn;s x;s ;kSfxdksa ds fy;s {kkjh; lkeF;Z dk ?kVrk gqvk Øe crkb, % 

 

 (I)   (II)   (III)   (IV)  

 (A) II > IV > I > III (B) III > I > IV > II (C) III > IV > I > II     (D) II > I > IV > III 
 

 
67.  Column-I     Column-II 

 (P) CH3–CH=CH–CH2–

O
||
C –CH3   (1) Bromine water solution decolourised 

 (Q)     (2) precipitate obtained with AgNO3 + NH4OH 

 (R)       (3) CO2 gas liberated by NaHCO3 

 (S)     (4) Yellow precipitate by 2, 4-DNP 

 

  dkWye-I      dkWye-II 

 (P) CH3–CH=CH–CH2–

O
||
C –CH3   (1) czksehu ty dks jaxghu djrk gSA 

 (Q)     (2) AgNO3 + NH4OH ds lkFk vo{ksi izkIr gksrk gSA 

 (R)      (3) NaHCO3 ds lkFk CO2 xSl eqDr gksrh gSA 

 (S)     (4) 2,4-DNP ds lkFk ihyk vo{ksi 
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Code :   (P)   (Q)   (R)   (S) 
 (A)  1  1 , 2  4  3    
 (B)  1 , 4  1 , 2  2 , 3 , 4  3  
 (C)  1   2  4  3 
 (D)  1 , 4  1 , 2 , 3  2 , 3 , 4  3 
 
68. A Compound Containing beryllium has the following composition, Be = 6.1%, N = 37.8% Cl=48%,  

H = 8.1 %. One mole of the compound has mass of 148g and average atomic mass of beryllium is 9. 
The molecular formula of the compound is : 

 csfjfy;e ;qDr ,d ;kSfxd dk izfr'kr la?kBu Be = 6.1%, N = 37.8% Cl=48%, H = 8.1 % gSA ;kSfxd ds ,d 

eksy dk Hkkj 148g gS rFkk csjsfy;e dk vkSlr ijek.kq Hkkj 9 gSA ;kSfxd dk v.kq lw=k gksxk&  

 (A) BeN4H12Cl2   (B) BeN2H10Cl   (C) BeN4H2Cl3   (D) Be2N4 H10 CI2   
 
69.  The molecular formula of a commercial resin used for exchanging ions in water softening is C8H7SO3Na  

(Mol. wt. 206). What would be the maximum uptake of Ca2+ ions by the resin when expressed in mole 
per gram resin ? 

 ,d okf.kT; jsfT+ku dk vkf.od lw=k C8H7SO3Na gSA ¼vkf.od Hkkj = 206½ bl jsftu dh Ca2+ vk;u dh vf/kdre 

varxzZg.k {kerk ¼eksy izfr xzke jsftu½ D;k gS\  

 (A) 
1

103
  (B) 

1

206
  (C) 

2

309
  (D) 

1

412
 

 
70. A crystal is made of particles A and B. A forms FCC packing and B occupies all the octahedral voids. If 

all the particles along the plane as shown in figure are removed, then, the formula of the crystal would 
be : 

 

 
 (A) AB      (B) A5B7       
 (C) A7B5     (D) None of these.  
 

 ,d fØLVy A rFkk B d.kksa ls cuk gSA A  Qyd dsUnzh; (FCC) ladqyu djrk gS ,oa B lHkh v"VQydh; fjfDr;ksa 

esa jgrk gSA ;fn fp=k esa fn[kk;s x;s ry ds lHkh d.k gVk fy;s tk;as rc fØLVy dk lw=k gksxkA    

 
 

 (A) AB      (B) A5B7       

 (C) A7B5     (D) buesa ls dksbZ ugha  
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PART - III (MATHEMATICS) Hkkx- III ¼xf.kr½ 
 

Straight Objective Type  
This section contains (71-80) multiple choice questions. Each question has 4 choices (A), (B), (C) and (D) out of 
which ONLY ONE is correct. 

lh/ks oLrqfu"B izdkj  

bl [k.M esa (71-80) cgq&fodYih iz'u gSaA izR;sd iz'u ds 4 fodYi (A), (B), (C) rFkk (D) gSa] ftuesa ls flQZ ,d lgh gSA 
 

71. The value of the determinant 

8! 9! 10!

9! 10! 11!

10! 11! 12!

is    

  lkjf.kd

8! 9! 10!

9! 10! 11!

10! 11! 12!

 dk eku gS&   

  
 (A) (8!) (9!) (10!) (B) (8) (9) (10)  (C) 2(8!) (9!) (10!) (D) 4(8!) (9!) (10!) 
 

72. One side of an equilateral triangle is 24 cm. The midpoints of its sides are joined to form another 

triangle whose mid  points are in turn joined to form still another triangle. This process continues 
indefinitely. Then the sum of the perimeters of all the triangles is  

 (A) 144 cm  (B) 212 cm  (C) 288 cm  (D) none of these 

 ,d leckgq f=kHkqt dh ,d Hkqtk 24 lseh- gSA bldh Hkqtkvksa ds e/; fcUnqvksa dks feykus ls vU; f=kHkqt curk gS 

ftlds e/; fcUnqvksa dks iqu% feykus ij fdlh vU; f=kHkqt dk fuekZ.k gksrk gSA ;g Øe vuUr rd pyrk gks] rks lHkh 

f=kHkqtksa ds ifjekiksa dk ;ksxQy gS – 

 (A) 144 lseh-  (B) 212 lseh-  (C) 288 lseh-  (D) buesa ls dksbZ ugha 

 
73. Let a circle tangent to the directrix of a parabola y2 = 2ax has its centre coinciding with the focus of the 
 parabola. Then the point of intersection of the parabola and circle is 

ekuk ijoy; y2 = 2ax dh fu;rk] o`Ùk] ftldk dsUnz] ijoy; dh ukfHk ij gS] dh Li'kZ js[kk gS] rc ijoy; vkSj o`Ùk 

dk izfrPNsn fcUnq gS&    

 (A) (a, – a)  (B) (a/2, a/2)  (C) (a/2, a)  (D) ( a, a/2) 
 

74. For x  2, then the number of possible solutions of the equation x3 3|x – 2| + 3x+1 = x3 . 3x – 2 + 3|x– 2|+3 is  

 x  2 ds fy,] lehdj.k x3 3|x – 2| + 3x+1 = x3 . 3x – 2 + 3|x– 2|+3 ds laHkkfor gyksa dh la[;k gS -  

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

 

75. Pair of normals are drawn to the hyperbola  
2 2

2 2

x y
–

a b
 = 1 (a > b) from any point R at right angle and 

their corresponding tangents meet at S, then the locus of the mid point of RS is  

 fdlh fcUnq R ls yEcor~ vfHkyEcksa dk ;qXe vfrijoy; 
2 2

2 2

x y
–

a b
 = 1 (a > b) ds fy, [khps tkrs gSA rFkk muds 

laxr Li'kZ js[kk,a S ij feyrh gSa rc RS ds e/; fcUnq dk fcUnqiFk gS -  

 (A) x2 – y2 = (a2 – b2) 

2
2 2

2 2

x y
–

a b

 
  
 

  (B) x2 + y2 = (a2 – b2) 

2
2 2

2 2

x y
–

a b

 
  
 

 

 (C) x2 + y2 = (a2 – b2) 

2
2 2

2 2

x y

a b

 
  

 

  (D) (x2 + y2) = (b2 + a2) 

2
2 2

2 2

x y
–

a b
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76. Let a and b be positive real numbers then   

 log (a10) + 10C1 log(a9b) + 10C2 log(a8b2) + …. + log(b10) = log [(ab)]   

 where value of  is 

 ekuk a vkSj b ] /kukRed okLrfod la[;k,a gS rc  

 log (a10) + 10C1 log(a9b) + 10C2 log(a8b2) + …. + log(b10) = log [(ab)]   

 tgka dk eku gS&

 (A) 5120   (B) 2048  (C) 1024   (D) 10240 

 

77. The locus of the middle points of chords of the circle x2 + y2 = a2 passes through a fixed point (a, b) is  

 (A) x2 + y2 = ax – by (B) x2 + y2 = ax + by  (C) x2 – y2 = ax – by  (D) None of these  

 o`Ùk x2 + y2 = a2  dh ,slh thokvksa ds e/; fcUnqvksa dk fcUnqiFk tks lnSo ,d fLFkj fcUnq  (a, b) ls xqtjrh gS] gksxk& 

 (A) x2 + y2 = ax – by (B) x2 + y2 = ax + by  (C) x2 – y2 = ax – by  (D) buesa ls dksbZ ugh 

 

78. It is given that three distinct points (x1, y1), (x2, y2) and (x3, y3) are collinear. Then a necessary and 

sufficient condition for (x2, y2) to lie on the line segment joining (x3, y3) to (x1, y1) is- 

 (A)  either x1+ y1 < x2 + y2 < x3+ y3 or  x3+ y3 < x2 + y2 < x1+ y1 

 (B)  either x1– y1 < x2 – y2 < x3– y3 or  x3– y3 < x2 – y2 < x1– y1 

 (C)  either 2 3

1 3

x x
0 1

x x


 


 or 2 3

1 3

y y
0 1

y y


 


   

 (D)  none of the foregoing statements. 

 ;g fn;k x;k gS fd rhu fcUnq (x1, y1), (x2, y2) rFkk (x3, y3) lajs[k gS] rc (x2, y2) ds fy, vko';d o Ik;kZIr 'krZ gS 

fd ;g fcUnqvksa (x1, y1)  ls (x3, y3) dks feykus okys js[kk[k.M ij fLFkr gS& 

 (A)  x1+ y1 < x2 + y2 < x3+ y3 ;k  x3+ y3 < x2 + y2 < x1+ y1  nksuksa esa ls dksbZ ,d 

 (B)  x1– y1 < x2 – y2 < x3– y3 ;k   x3– y3 < x2 – y2 < x1– y1 nksuksa esa ls dksbZ ,d 

 (C)  2 3

1 3

x x
0 1

x x


 


 ;k 2 3

1 3

y y
0 1

y y


 


 nksuksa esa ls dksbZ ,d 

 (D)  Åij fn, x, dFkuksa esa ls dksbZ ugha  

 

79. If in a ABC, the altitudes from  the vertices  A, B, C on opposite sides are in H.P., then sin A,  
sin B, sin C  are in        

 (A) H.P.   (B) A.G.P.  (C) A.P.   (D) G.P. 

 ;fn ABC esa 'kh"kZ A,B,C ls lEeq[k Hkqtk ij 'kh"kZyEc gjkRed Js<h esa gS] rc sin A, sin B, sin C  esa gkssaxsa& 

 (A) gjkRed Js<h  (B) lekUrj xq.kksÙkj Js<h (C) lekUrj Js<h  (D) xq.kksÙkj Js<h 

 

80. Let a, b  N. The number of pairs (a,  b), a < b such that 
1

a
+ 
1

b
= 

1

2013
is      

 ekuk a, b  N gS  (a,  b), a < b ;qXeks dh la[;k gksxh tcfd 
1

a
+ 
1

b
= 

1

2013
gS&  

 (A) 11    (B) 13    (C) 17    (D) 21 
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CLASS-XII M 
 

ANSWER KEY  SAMPLE TEST PAPER  STREAM : SCIENCE-MATHS 
  

SECTION-A (CONCEPTUAL SECTION) 

 

1. (B) 2. (A) 3. (A) 4. (B) 5. (A) 6. (B) 7. (D) 

8. (A) 9. (A) 10. (A) 11. (B) 12. (D) 13.  (A) 14. (C) 

15. (A) 16. (C) 17. (A) 18. (D) 19. (B) 20. (C) 21. (B) 

22. (B) 23. (B)  24. (C) 25. (C) 26. (B) 27. (D) 28. (D) 

29. (B) 30. (A) 31. (A) 32. (D) 33. (A) 34. (A) 35. (D) 

36. (A) 37. (D) 38. (B) 39. (B) 40. (A) 41. (A) 42. (C) 

43. (C) 44. (C) 45. (B) 46. (C) 47. (C) 48. (A) 49. (B) 

50. (A) 51. (D) 52. (D) 53. (D) 54. (C) 55. (C) 56. (B) 

57. (A) 58. (C) 59. (D) 60. (A) 

 

SECTION-B (BRILLIANCE SECTION) 

61. (C) 62. (C) 63. (C) 64. (A) 65. (B) 66. (D) 67. (B) 

68. (A) 69.  (D) 70. (A) 71. (C) 72. (A) 73. (C) 74. (A) 

75. (B) 76. (A) 77. (B) 78. (C) 79. (C) 80. (B) 
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