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   GENERAL INSTRUCTIONS IN EXAMINATION HALL 

 

A. General : 
1. This Question Paper contains 75 questions. Please check 

before starting to attempt. The question paper consists of     
3 parts, Physics (1 to 20), Chemistry (21 to 40), Maths 
(41 to 75). 

v- lkekU; % 

1- bl iz'u&i=k esa 75 iz'u gSaA Ñi;k ijh{kk 'kq: djus ls igys tk¡p 

ysaA bl iz'u&i=k esa 3 Hkkx bl izdkj gSa&HkkSfrd foKku (1 ls 20), 
jlk;u foKku (21 ls 40), xf.kr (41 ls 75) A 

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-2017. 

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-2017 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-2017 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-2017 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-2017 Student 
Registration No. correctly and properly, then his/her ORS 
will not be checked/evaluated. 

11- ;fn dksbZ fo|kFkhZ viuk STaRT-2017 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. For each right answer you will be awarded 4 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- izR;sd mÙkj ds fy, 4 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 

Best  of  Luck 
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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. V–T diagram for a process of a given mass of ideal gas is as shown in the 
figure. During the process pressure of gas.   

 (A) first increases then decreases  (B) continuously decreases  
 (C) continuously increases   
 (D)  first decreases then increases.  
 

 fdlh vkn'kZ xSl ds fuf'pr nzO;eku dk V–T oØ fp=k esa iznf'kZr gSA fuEu izfØ;k ds 

nkSjku xSl dk nkc  

 (A) igys c<+sxk fQj de gksxk  (B) yxkrkj ?kVsxk  

 (C) yxkrkj c<+sxk   (D) igys ?kVsxk fQj c<+sxk 
 
2. Both the blocks shown in the given arrangement are given together a horizontal velocity towards right. If 

acm be the subsequent acceleration of the centre of mass of the 
system of blocks, then acm equals 

  (before sliding stops at all surfaces) : 
 fp=kkuqlkj nksauks CykWdks dks {kSfrt fn'kk esa ,d lkFk nka;h rjQ osx fn;k 

tkrk gSA ;fn acm CykWdksa ds fudk; ds nzO;eku dsUnz dk Roj.k gks rks acm 

dk eku gksxk (lHkh lrgksa ij fQlyu :dus ls igys) :   
 

 (A) 0 m/s2 (B) 5/3 m/s2 (C) 7/3 m/s2 (D) 2 m/s2 

 
3. A uniform cylinder of mass M lies on a fixed plane inclined at an angle  with horizontal. A light string is 

tied to the cylinder’s right most point, and a mass m hangs from the string, as shown. Assume that the 
coefficient of friction between the cylinder and the plane is sufficiently large to prevent slipping. For the 
cylinder to remain static, the value of mass m is – 

 M nzO;eku dk ,d le:i csyu {kSfrt ls dks.k ij >qds gq;s ,d fLFkj ur ry ij fLFkr gSA ,d gYdh Mksjh 

csyu ds lcls nka;h vksj okys fcUnq ls cU/kh gqbZ gS rFkk ,d nzO;eku m Mksjh ls fp=kkuqlkj yVdk gSA ;g ekfu;s fd 

csyu rFkk ry ds chp ?k"kZ.k xq.kkad fQlyu jksdus ds fy, i;kZIr :i ls vR;f/kd gSA csyu ds fLFkjkoLFkk esa jgus 

ds fy,] nzO;eku m dk eku gksxk& 

        
 

 (A) 
Mcos

1 sin


 

    (B) M
sin

1 sin


 

  

 (C) M
cos

1– sin




   (D) M 
sin

1– sin
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4. A particle of mass 25 kg, moving at 6 m/s, is acted upon by a force in the opposite direction to the 
velocity. The variation of force with time is shown in the graph. Then :  

 (A) Its speed will be 5 m/s when the force stops acting. 

 (B) its magnitude of average acceleration for the whole time interval in which force acts is  
2

5
m/s2 

 (C) its magnitude of average acceleration for the whole time interval in which force acts is 
4

5
 m/s2 

 (D) Its direction of motion will be reversed atleast once during the time interval. 

 
 25 kg nzO;eku dk ,d d.k 6 m/s ds osx ls xfr'khy gSA bl ij osx dh foijhr fn'kk esa ,d cy vkjksfir gSA cy 

rFkk le; ds e/; xzkQ fp=k esa iznf'kZr gS rks :  

 (A) tc cy vkjksfir gksuk can gks tkrk gS rc d.k dh pky 5 m/s gksxhA 

 (B) tc rd cy vkjksfir gksrk gS ml le; ds nkSjku d.k ds vkSlr Roj.k dk ifjek.k 
2

5
 m/s2 

gSA 

 (C) tc rd cy vkjksfir gksrk gS ml le; ds nkSjku d.k ds vkSlr Roj.k dk ifjek.k  
4

5
m/s2 

gSA 

 (D) fn;s x;s le; vUrjky esa d.k de ls de ,d ckj viuh fn'kk ifjofrZr djrk gSA 

 
5. A ring of radius r and mass per unit length  rotates with an angular velocity  about an axes passing 

through its centre and perpendicular to its area. The tension in the ring is :   

 (A) 2r2 (B) zero (C) 2r (D) 
2 2r

2


 

 f=kT;k r rFkk  ,dkad yEckbZ nzO;eku okyh oy; dks.kh; osx ls vius dsUnz ls xqtjus okyh rFkk vius i`"B ds 

yEcor~ v{k ds ifjr% ?kw.kZu dj jgh gSA oy; esa ruko gksxk : 

 (A) 2r2 (B)  'kwU; (C) 2r (D) 
2 2r

2


 

 
6. In the figure shown, a small ball of mass 'm' can move without sliding in a fixed semicircular track of 

radius R in vertical plane. It is released from the top. The linear velocity of the ball at the lowest point of 
the track is : 

 (A) 
10gR

7
 (B) 

5gR

7
 (C) 

3gR

7
 (D) zero  

 
 'm' nzO;eku dh ,d NksVh xsan fp=kkuqlkj R f=kT;k ds ,d fLFkj v/kZo`Ùkkdkj iFk ij fcuk fQlys Å/okZ/kj ry esa xfr 

dj ldrh gSA bldks 'kh"kZ ls eqDr fd;k tkrk gSA xsan dk js[kh; osx iFk ds lcls fuEure fcUnq ij gksxk % 

 (A) 
10gR

7
 (B) 

5gR

7
 (C) 

3gR

7
 (D) 'kwU; 
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7. Three stationary particles A, B, C of masses mA, mB, mC are each acted upon by equal constant force 
for  the same time, then the variation of momentum P with time for each mass will be correctly 
represented by (mA > mB > mC) :   

 (A)  (B)  (C)   (D) None of these  

 mA, mB, mC nzO;eku ds rhu fLFkj d.kksa A, B, C ij] leku fu;r cy leku le; ds fy, yxrk gS rks buds laosx 

esa ifjorZu P dk le; ds lkFk ifjorZu gsrq çR;sd nzO;eku ds fy, lgh xzkQ gksxk (mA > mB > mC) & 

 (A)  (B)  (C)  (D) buesa ls dksbZ ugha 

 

8. Two particles of masses m and 2m have initial velocity 1
ˆ ˆu 2i 3 j 


 m/s and 2

ˆ ˆu 4i 3 j  


 m/s 

respectively. These particles have constant acceleration 1
ˆ ˆa 4i 3 j 


 m/s2 and 2

ˆ ˆa 4i 2j  


 m/s2 

respectively. Path of the centre of mass of this two particle system will be : 
 (A) Straight line (B) Circular (C) Parabolic (D) Helical 

 m rFkk 2m nzO;eku ds nks d.k ds izkjfEHkd osx Øe'k% 1
ˆ ˆu 2i 3 j 


 m/s rFkk 2

ˆ ˆu 4i 3 j  


 m/s gSA bu d.kksa ds 

fu;r Roj.k Øe'k% 1
ˆ ˆa 4i 3 j 


 m/s2 rFkk 2

ˆ ˆa 4i 2j  


 m/s2 gSA bu nksuksa d.kksa ds fudk; ds nzO;eku dsUnz dk 

iFk gksxkA   

 (A) ljy js[kk (B) o`Ùkkdkj (C) ijoy;kdkj (D) dq.Myhuhdkj  

 
9. Three balls A, B and C each of mass m and same size, are placed along same line on smooth 

horizontal surface. A is given a velocity u towards B as shown. If coefficient of restitution for collision 

between A and B is 
1

2
 and between B and C is 

1

3
. The total energy loss due to all possible collisions 

will be : (assume all the collisions to be head-on) 
 rhu xsan A, B rFkk C ftuesa izR;sd dk nzO;eku m rFkk vkdkj leku gS, fpduh {kSfrt lrg ij ,d js[kk ds 

vuqfn'k fLFkr gSA xsan A dks fp=kkuqlkj xsan B rjQ osx u fn;k tkrk gSA ;fn A rFkk B ds e/; VDdj dk 

izR;koLFkku xq.kkad 
1

2
 ,oa B rFkk C ds e/; izR;koLFkku xq.kkad 

1

3
 gks rks lHkh lEHko VDdjksa ds dkj.k dqy ÅtkZ 

gkfu gksxh: (lHkh VDdjksa dks lEeq[k ekusa)   

 
     

 (A) 
3

16
 mu2 (B) 

7

16
mu2 (C) 

5

16
 mu2  (D) 

9

16
mu2  
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10. A sample of He gas undergoes a cyclic process ABCDA as shown. Here symbols have their usual 
meaning. Then which of the following options is not true.    

 ghfy;e xSl ds ,d izfrn'kZ dks pØh; izØe ABCDA ls fp=kkuqlkj xqtkjk tkrk gSA ;gk¡ izfrdksa dk lkekU; vFkZ gS] 

rks fuEu esa ls dkSulk fodYi lgh ugha gSA   

        

dsYohu esa 

esa 
 

 

  (A)  A

B

P

P
= 1 (B) B

A

T

T
 = 2 (C)  BC

DA

| Q |

| Q |




= 1 (D) max

min

P

P
 = 3 

 
11. A particle is ejected from the tube at A with a velocity V at an angle  with the vertical y-axis at a height 

h above the ground as shown. A strong horizontal wind gives the particle a constant horizontal 
acceleration a in the positive x- direction. If the particle strikes the ground at a point directly under its 
released position and the downward y-acceleration is taken as g then find h.  

 ,d uyh tks Å/okZ/kj y-v{k ls  dks.k ij rFkk fp=kkuqlkj /kjkry ls h Å¡pkbZ ij gS] blls ,d d.k dks A ls V osx 

ls fu"dkflr fd;k tkrk gSA izp.M {kSfrt gok d.k dks /kukRed x- v{k dh fn'kk esa fu;r {kSfrt Roj.k a nsrh gSA 

;fn d.k /kjkry ij ml txg Vdjkrk gS] tks bldks Qsdus dh fLFkfr ds fcUnq ds Bhd uhps fLFkr gS rFkk y-fn'kk esa 

uhps dh vksj Roj.k g ysaos] rc h Kkr dhft,A      

 

Ground(/kjkry) 
 

 (A) 
22V sin cos

h
a

 
   (B) 

22V sin cos
h

g

 
  

 (C) 
22V a

h sin cos sin
g g

 
     

 
 (D) 

22V g
h sin cos sin

a a
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12. A particle moves in a circle with a uniform  speed, when it goes from a point A to a diametrically 

opposite point B, the momentum of the particle changes by B AP – P
 

= 2 ĵ kgm/s  and the centripetal force 

acting on it changes by B AF – F
 

= 8 î  N where î  and ĵ  are unit vector. Then the angular velocity of the 

particle is  
 ,d d.k o`Ùkh; ekxZ ij ,d leku pky ls xfreku gSA tc ;g A ls Bhd foijhr fcUnq B ¼O;klr~ vfHkeq[k½ ij 

igq¡prk gS rks bl d.k dk laosx B AP – P
 

= 2 ĵ  kgm/s ls ifjofrZr gks tkrk gS] rFkk bl ij dk;Zjr~ vfHkdsfUnz; cy  

B AF – F
 

= 8 î N ls ifjofrZr gks tkrk gSA tgk¡ î  rFkk ĵ  ,dkad lfn'k gS rks d.k dh dks.kh; pky gksxhA 

 (A) 1 rad/s (B) 4 rad/s (C) 
2


  rad/s (D) 16  rad/s  

 
13. An observer and a vehicle, both start moving together 

from rest (towards right) with accelerations 5m/s2 and 
2m/s2, respectively as shown in figure. There is a 2 kg 
block on the floor of the vehicle and  
co-efficient of friction is  = 0.3 between their surfaces. 
Then the work done by frictional force on the  
2 kg block observed by the running observer, during first 
2 seconds of the motion is  (g = 10m/s2) 

 ,d çs{kd rFkk ,d xkM+h fojkekoLFkk ls nka;h vksj lkFk&lkFk Øe'k% 5m/s2 o 2m/s2 ds Roj.k ls fp=kkuqlkj xfr 

çkjEHk djrs gSA ;gk¡ xkM+h ds Q'kZ ij 2 kg dk ,d CykWd j[kk gS rFkk mudh lrgksa ds e/; ?k"kZ.k xq.kkad  

 = 0.3 gSA rc nkSM+rs gq, çs{kd }kjk çsf{kr 2 kg ds CykWd ij ?k"kZ.k cy }kjk xfr ds çFke 2 lSd.M esa fd;k x;k 

dk;Z gksxk & (g = 10m/s2)     
 (A) 24 J (B) – 24 J (C) 16 J (D) 36J   
 
14. A ball is dropped on a large smooth inclined plane of angle of 

inclination 37°, from a height of 
20

m
9

 above the point of impact. 

The coefficient of restitution of the impact is 
9

e
16

  then choose 

the incorrect option [Take g = 10 m/s2]  
 (A)  The velocity of the ball just after the first impact is 5m/s. 
 (B) The maximum distance between the incline and the ball between 

the first and second impact is 
9

16
m. 

 (C) The time interval between the first and second impact between 

the ball and incline plane is 
3

4
s. 

 (D) The time interval  between the first and second impact between the ball and incline plane is 2s. 
 

 37° dks.k okys ,d fLFkj ?k"kZ.kghu cgqr yEcs urry ij 
20

m
9

 dh ÅWpkbZ ls fp=kkuqlkj ,d xsan dks fojke ls 

fxjk;k tkrk gSA ;fn VDdj dk izR;koLFkku xq.kkad 
9

e
16

  gS rks xyr dFku dk p;u dhft, [g = 10 m/s2 
ysaosA]  

 (A) igyh VDdj ds Bhd ckn xsan dk osx 5m/s gksxkA 

 (B) urry ij xsan ds izFke rFkk f}rh; VDdj ds e/; vf/kdre~ nwjh 
9

16
m gSA 

 (C) urry ij xsan ds izFke rFkk f}rh; VDdj ds e/; yxk le; 
3

4
s gSA 

 (D) urry ij xsan ds izFke rFkk f}rh; VDdj ds e/; yxk le; 2s gSA 
  

2 kg

2 m/s2

5 m/s2
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15. ABC is a triangle in vertical plane. Its two base angles BAC and BCA are 45º and tan–1 (1/3)  
respectively. A particle is projected from point A such that it passes through vertices B and C. Angle of 
projection  is:    

 ABC Å/okZ/kj ry esa ,d f=kHkqt gSA blds nks vk/kkj dks.k BAC rFkk BCA Øe'k% 45º rFkk tan–1  (1/3) gSA ,d 

d.k dks fcUnq A ls bl izdkj iz{ksfir fd;k tkrk gS fd ;g 'kh"kksZ B rFkk C ls xqtjrk gSA iz{ksi.k dks.k gksxk : 

 45° 
tan–1  (1/3) 

A 

B 

C 
Horizontal 

Vertical 

 
 (A) 60º (B) 53º (C) 37º (D) 45º   
   
16. A non-uniform disc of mass m and radius R, hinged at some point is performing pure rotation with 

respect to hinge, in horizontal plane with an angular velocity . At certain instant center of the disc is at 

origin in the mentioned co-ordinate system and velocity of particle A is A
R

V
4





  ˆ ˆ3i 4 j  m/s. 

Velocity of particle B at the given instant is –   
 m nzO;eku rFkk R f=kT;k dh ,d vle:i pdrh fdlh fcUnq ij fdyfdr gS rFkk {kSfrt ry esa fdyfdr fcUnq ds 

lkis{k dks.kh; osx ls 'kq) ?kw.kZu xfr dj jgh gSA fdl {k.k ij pdrh dk dsUnz fp=k esa iznf'kZr funsZ'kkad fudk; ds 

ewy fcUnq ij fLFkr gS rFkk d.k A dk osx A
R

V
4





  ˆ ˆ3i 4 j  m/s gSA fn;s x;s {k.k ij d.k B dk osx gksxk&  

 

 (A)  4 ˆ ˆR i J
5
   (B)  4 ˆ ˆR J i

5
   (C) 

7 R
î

4


  (D) 

4 R
î

5


  

 
17. A  person throws a ball in vertical plane such that velocity of ball along horizontal is vx and along vertical 

is vy. Coefficient of friction between man and ground is . Necessary condition so that man always 
remains at rest will be (Note : The process is done in time t  0)  

 ,d O;fDr ,d xsan dks Å/okZ/kj ry esa bl izdkj QSdrk gS fd {kSfrt ds vuqfn'k xsan dk osx vx gS rFkk Å/okZ/kj ds 

vuqfn'k vy gSA O;fDr rFkk tehu ds e/; ?k"kZ.k xq.kkad gSA vko';d 'krZ rkfd O;fDr lnSo fojkekoLFkk ij jgs] 

gksxhA (uksV : izØe t  0 le; esa iw.kZ gks tkrk gS)  

 (A) vx > vy (B) x yv v   (C) y xv v   (D) x yv v   

 

18. Efficiency of a carnot cycle is 
1

6
. If the temperature of sink is reduced by 65 kelvin and source is 

maintained at the same temperature then the efficiency becomes 
1

3
. Temperature of the source is – 

 dkuksZ pØ dh n{krk 
1

6
 gSA ;fn flad dk rki 65 dsfYou ls ?kVk;k tk;s rFkk lzksr dks leku rki ij O;ofLFkr j[kk 

tk;s rks vc n{krk 
1

3
 gks tkrh gSA lzksr dk rki gksxk &  
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 (A) 525 K (B) 400 K (C) 325 K (D) 390 K 
19. Block A in the figure is released from rest when the extension in the spring is x0. (x0 < Mg/K). The 

maximum downwards displacement of the block is (Assume all surfaces are  smooth) :  
 iznf'kZr fp=k esa CykWd A dks fojke voLFkk esa NksM+k tkrk gS] tc fLizax esa foLrkj x0 (x0 < Mg/K) gSA CykWd dk uhps 

dh vksj vf/kdre foLFkkiu D;k gksxk ¼dgha Hkh dksbZ ?k"kZ.k ugha gS½ :  

 

 (A) 0
2Mg

2x
K

   (B) 0
Mg

x
2K

   (C) 0
2Mg

x
K

  (D) 0
2Mg

x
K

   

 
 
20. A spring mass system is placed on a frictionless horizontal surface as shown in the figure. The spring is 

expanded by 
1

10
m and the blocks are given velocities as shown, then maximum extension of spring is : 

 (A) 
1

10 2
m (B) 

1

5 2
 m (C) 

1

20
m (D) None of these 

 

 fp=kkuqlkj ,d fLizax nzO;eku fudk;] ?k"kZ.kghu {kSfrt /kjkry ij j[kk gSA fLizax fn;s x;s {k.k ij 
1

10
m ls foLrkfjr 

gS rFkk nksuks CykWd dks iznf'kZr fp=k ds vuqlkj blh {k.k osx iznku fd;s x;s gSA rc fLizax dk xfr ds nkSjku 

vf/kdre foLrkj D;k gksxk :   

 (A) 
1

10 2
m (B) 

1

5 2
 m (C) 

1

20
m (D) buesa ls dksbZ ugha  

 

 

 
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. Equal weight of carbon dioxide (CO2) and nitrous oxide (N2O)(g) are kept in two identical vessel at 
similar pressure and temperature. Assuming ideal condition which of the following property is not the 
same. 

 (A) Density (B) Rate of diffusion  (C) Specific heat (D) None 

 leku nkc o rki ij nks leku ik=kksa esa dkcZu Mkb vkWDlkbM (CO2) o ukbVªl vkWDlkbM (N2O) ds leku Hkkj 

j[ks tkrs gSaA buesa ls fdldk xq.k/keZ vkn'kZ ifjfLFkfr ds leku ugha ekuk tk ldrk gSA 

 (A) ?kuRo (B) folj.k dh nj  (C) fof'k"V Å"ek  (D) buesa ls dksbZ ugha 
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22. IUPAC name of  is :     

 (A) 4-Bromo-6-chloro-2-ethyl-1-methylcyclohex-1-ene  
 (B) 5-Bromo-1-chloro-3-ethyl-2-methylcyclohex–2–ene 
 (C) 5-Bromo-3-chloro-1-ethyl-2-methylcyclohex-1-ene 
 (D) 1-Bromo-5-Chloro-3-ethyl-4-methylcyclohex-3-ene 

 ;kSfxd  dk IUPAC uke gS %       

 (A) 4-czkseks-6-Dyksjks-2-,fFky-1-esfFkylkbDyksgsDl-1-bZu 

 (B) 5-czkseks-1-Dyksjks-3-,fFky-2-esfFkylkbDyksgsDl–2–bZu 

 (C) 5-czkseks-3-Dyksjks -1-,fFky-2-esfFkylkbDyksgsDl-1-bZu 

 (D) 1-czkseks-5-Dyksjks-3-,fFky-4-esfFkylkbDyksgsDl-3-bZu 

23. The total number of 4° (quaternary) carbon atoms present in compound  is : 

 ;kSfxd esa dqy fdrus 4° ¼prq"d½ dkcZu mifLFkr gSa & 

 (A) 3   (B) 8   (C) 4   (D) 2 
 

24. Which amongs the following can be the structure of  molecular formula C5H8O2. 
 v.kqlw=k C5H8O2 dh lajpuk fuEu esa ls fdldh gks ldrh gS\   

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

 

25. How many of the following liberates CO2 gas, when treated with NaHCO3 solution.  
 fuEu esa ls fdrus CO2 xSl eqDr djrs gS] tc bUgsa NaHCO3 foy;u ds lkFk mipkfjr djrs gS % 

 (i) 

 

NO2 

NO2 
OH

  (ii) 

 

SO3H 

OH 

  (iii)  

 COOH

N 

OO 

  (iv) 

 OH 

 

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

26. If 240 g of carbon is taken in a container to convert it completely to CO2 but in industry it has been 
found that 280 g of CO was also formed along with CO2. Find the percentage yield of CO2. The 

reactions occurring are  C + O2   CO2  ;  C + 
1
2

 O2    CO 

 ;fn ,d ik=k esa dkcZu ds 240 g fy, x;s] bls iw.kZr% CO2 esa cnyus ds fy, m+|ksxksa esa ;g ik;k x;k fd CO2 ds 

lkFk CO ds 280 g Hkh curs gSA CO2 ds izfr'kr yfC/k dh x.kuk djksA gksus okyh vfHkfØ;k fuEu gSa % 

  C + O2    CO2  ;  C + 
1
2

 O2    CO  

 (A) 25 %  (B) 50 %  (C) 75 %  (D) 100% 
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27. Let the total number of orbitals in ath shell be 16 and value of azimuthal quantum number for the 
unpaired electron in vanadium atom (Z = 23) be 'b', then find the sum (a + b). 

 ekuk fd ath dks'k esa d{kdksa dh dqy la[;k 16 gS rFkk osusfM;e ijek.kq (Z = 23) esa v;qfXer bysDVªkWu ds fy, f}xa'kh 

DokaVe la[;k dk eku 'b' gS rc (a + b) ds ;ksx dk eku Kkr dhft,A 
 (A) 4   (B) 5   (C) 6   (D) 3 
 

28. Which one of the following pairs of elements has the second element with greater first ionization energy 
 fuEu esa ls dkSuls rRoksa ds ;qXeksa esa f}rh; rRo dh izFke vk;uu ÅtkZ dk eku vis{kkÑr vf/kd gS\ 
 (A) S, P   (B) Si, Ge  (C) F, O  (D) Se, Te  
 

29. The vander Waals' constant 'a' for the gases CH
4
, N

2
, NH

3
 and O

2
 are 2.25 , 1.39, 4.17 

and 1.3  L2 atm-mol– 2 respectively. The gas which shows highest cri t ical temperature is : 
 

 xSlksa CH
4
, N

2
, NH

3
 o O

2
 ds fy, ok.MjokWy fu;rkad 'a' Øe'k% 2.25 , 1.39, 4.17 o 1.3  L2 atm-mol– 2 

gSaA og xSl] tks vf/kdre Økafrd rki n'kkZrh gS] fuEu gS % 
 (A) CH

4
        (B) N

2
   (C) NH

3
  (D) O

2 
 

 

30. Which of the following is the hybridisation for the central atoms in OPCl3, OSF4 and OIF5 respectively : 

 (A) sp3, sp3d, sp3d2 (B) sp2, sp3, sp3d  (C) sp3d, sp3d2, sp3d3    (D) all have the same hybridisation. 
 fuEu esa ls dkSuls fodYi esa OPCl3, OSF4 rFkk OIF5 ds dsfUnz; ijek.kqvksa dh ladj.k voLFkk;sa Øe'k% gSa : 

 (A) sp3, sp3d, sp3d2  (B) sp2, sp3, sp3d (C) sp3d, sp3d2, sp3d3 (D) lHkh ladj.k leku j[krs gSa 
 

31. Which of the following order is/are incorrect :     
 (A) O

2
+ < O

2
 < O

2
–  (Bond energy) 

 (B) BF
3
 = BCl

3
 = BBr

3  
 (Bond angle) 

 (C) N–H < P–H < As–H < Sb–H (Bond length) 
 (D) AlCl

3
 < MgCl

2
 < CaCl

2
 ( Ionic character) 

 fuEu esa ls dkSulk xyr gS@gSa % 

 (A) O
2

+ < O
2
 < O

2
–  ¼cU/k ÅtkZ½ 

 (B) BF
3
 = BCl

3
 = BBr

3  
 ¼cU/k dks.k½ 

 (C) N–H < P–H < As–H < Sb–H ¼cU/k yEckbZ½ 

 (D) AlCl
3
 < MgCl

2
 < CaCl

2
 ¼vk;fud vfHky{k.k½ 

 
32. Which of the following compound has maximum number of atoms which are always in one plane ?
  
 fuEu esa ls dkSulk ;kSfxd ,d ry esa lnSo vf/kdre ijek.kqvksa dh la[;k j[krk gS \  

 (A)  (B) 

Cl

Cl

Cl

Cl  

(C)  (D)  
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33. An alkane E is produced by hydrogenation of only one alkyne D. Identify D. 

     D(C
6
H

10
)             2 /H Ni

          E (C
6
H

14
)   

 only one alkyne            only one alkane 
 dsoy ,d ,Ydkbu D,  gkbMªkstuhdj.k vfHkfØ;k }kjk] mRikn ds :i esa ,Ydsu 'E' nsrk gSA fuEu esa 'D' dks 

igpkfu;sA 

     D(C
6
H

10
)            2 /H Ni

   E (C
6
H

14
)   

  dsoy ,d ,YdkbZu  dsoy ,d ,Ydsu 

 (A) HC  C – CH
2
 – CH

2
 – CH

3
    (B) 

3

3

3

CH
|

HCCCCH
|
CH

  

 (C) 

3

33

CH
|

CHCCCHCH     (D) CH
3
 – CH

2
 – C  C – CH

2
 – CH

3
  

 

34. The total number of unsaturated cyclic structure possible for a compound with the molecular formula 
C

4
H

6
 is: 

 v.kqlw=k C
4
H

6
 ds fy, vlarÌr pfØ; dqy lEHko lajpuk;sa gksxh %     

 (A) 3   (B) 4   (C) 5   (D) 6 
 
35. The maximum magnitude of heat of hydrogenation per mole of molecule is of :  
 fuEu esa ls fdl dkcZfud v.kq ds izfr eksy ds fy, gkbMªkstuhdj.k dh Å"ek dk ifjek.k vf/kdre izkIRk gksxk %  

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

 
36. If NB is the number of bonding electrons and NA is the number of anti-bonding electrons of a molecule. 

Then choose the correct statement(s) for the relationship, NB > NA : 
 (A) Molecule may be stable or unstable. 
 (B) Molecule may have any integral, fractional or zero value of bond order 
 (C) Molecule is only paramagnetic species 
 (D) Molecule does not exist. 

;fn ,d v.kq esa NB cfU/kr bysDVªkWuksa dh la[;k o NA vcfU/kr bysDVªkWuksa dh la[;k gSA rc NB > NA lEcU/k ds fy, 

lgh dFku@dFkuksa dk p;u dhft, %& 

 (A) v.kq LFkk;h ;k vLFkk;h gksus pkfg,A 

 (B) v.kq dk cU/k Øe iw.kkZd fHkUu ;k 'kwU; gksus pkfg,A 

 (C) v.kq dsoy vuqpqEcdh; iztkfr gksuh pkfg,A 

 (D) v.kq dk vfLrRo ugha gksrk gSA 
 
37. The density of vapour of a substance (X) at 1 atm pressure and 500 K is 0.8 kg/m3. The vapour effuses 

through a small hole at a rate of 4/5 times slower than oxygen under the same condition. What is the 
compressibility factor (Z) of a vapour? 

 1 atm nkc o 500 K ij ,d inkFkZ dk ok"i ?kuRo 0.8 kg/m3
 gSA leku ifjfLFkfr;ksa ij ,d NksVs fNnz esa ls ok"i 

dks vkWDlhtu dh vis{kk 4/5 xquk /khjs fulfjr fd;k tkrk gSA ok"i ds fy, lEihfM;rk xq.kkad (Z) D;k gS \ 
 (A) 0.974  (B) 1.35   (C) 1.52  (D) 1.22 
 
38. The conversion of oxygen to ozone occurs to the extent of 15% only. The mass of ozone that can be 

prepared from 67.2 L of oxygen at 1 atm and 273 K will be: 
 vkWDlhtu dk vkstksu esa :ikUrj.k dsoy 15% rd gks ldrk gS 1 atm o 273 K ij vkWDlhtu ds 67.2 L ls 

vkstksu dk nzO;eku tks cuk;k tk ldrk gS] fuEu gS %& 
 (A) 14.4 gm  (B) 96 gm  (C) 640 gm  (D) 64 gm 
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39. The correct sequence of the ionic radius of the following is :   
 fuEu esa ls fdlesa] Lih'kht dh vk;fud f=kT;kvksa dk vuqØe lgh gS %
 (A) Br– > Cl– > S2– > O2– > F–   (B) Br– > S2– > Cl– > O2– > F– 
 (C) Br– > S2– > Cl– > F– > O2–   (D) S2– > Br– > Cl– > O2– > F– 

 
40. What is likely to be the orbit number for a circular orbit of diameter 20.73 nm of the hydrogen atom: 
 gkbMªkstu ijek.kq ds 20.73 usuksehVj O;kl ds ,d o`Ùkh; d{kk ds fy;s d{kk dh la[;k D;k gS % 
 (A) 10   (B) 14   (C) 12   (D) 16 

 
PART - III (MATHEMATICS) 

Hkkx- III ¼xf.kr½ 
 
 

Straight Objective Type  
This section contains (41-75) 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 (41-75) 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. In a polygon, no three diagonals are concurrent. If the total number of point of intersection of diagonals 
interior to the polygon is 70, then the number of diagonals of the polygon is : 

 (A) 20   (B) 28   (C) 8   (D) None of these  
 

cgqin esa] dksbZ Hkh rhu fod.kZ laxkeh ugha gSA ;fn cgqin ds vkUrfjd fod.kksZ ds çfrPNsn fcUnqvksa dh dqy la[;k 70 

gSA rc cgqin ds fod.kksZ dh la[;k gS& 
 

 (A) 20   (B) 28   (C) 8   (D) buesa ls dksbZ ugha  
 

42. The value of 
20

20 2
r

r 0

(20 – r)r( C )

  is 

 
20

20 2
r

r 0

(20 – r)r( C )

  dk eku gS& 

 

 (A) 400 (39C20)  (B) 400 (40C19)  (C) 400(39C19)  (D) 400 (38C20) 
 
43. A student was asked to prove a statement P(n) by induction. He proved that P(k + 1) is true whenever         

P(k) is true for all k > 5  N and also that P(5) is true. On the basis of this he could conclude that P(n) is 
true. 

 (A) for all n  N     (B) for all n > 5   
(C) for all n  5     (D) for all n < 5 

 ,d fo/kkFkhZ] vkxeu fl)kUr ls dFku P(n) dks fl) djuk pkgrs gSA mlus fl) fd;k fd P(k + 1) lR; gS tcfd 

lHkh k > 5  N ds fy, P(k) lR; gSA rFkk P(5) Hkh lR; gSA blds vk/kkj ij og fu"d"kZ fudkyrs gS fd P(n) lR; 

gS& 

(A) lHkh n  N ds fy,    (B) lHkh n > 5 ds fy,  

(C) lHkh n  5 ds fy,    (D) lHkh n < 5 ds fy, 

 
44. If sin (y + z –x), sin(z + x – y), sin(x + y – z) are in arithmetic progression then tan x, tan y, tan z are in  
 (A) A.P.   (B) G.P.  (C) H.P.  (D) None of these 
 ;fn sin(y + z –x), sin(z + x – y), sin(x + y – z) lekUrj Js.kh esa gS rc tan x, tan y, tan z gksxsa&  

 (A) lekUrj Js<h esa     (B) xq.kksÙkj Js<h esa 
 

 (C) gjkRed Js<h esa    (D) buesa ls dksbZ ugha 
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45. Number of ordered pair(s) (a, b) for which the equality a(cos x–1) + b2 = cos (ax + b2)–1 holds true for 

all x  R are 
 Øfer ;qXeksa (a, b) dh la[;k gksxh ftlds fy, lfedk a(cos x–1) + b2 = cos (ax + b2)–1 lHkh x  R lR; gS& 
 

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

46. If the roots of equation ax2 – bx + c = 0 are , then the roots of equation b2cx2 – ab2x+ a3  = 0 are 
 ;fn lehdj.k ax2 – bx + c = 0 ds ewy ,  rc lehdj.k b2cx2 – ab2x+ a3  = 0 ds ewy gS& 

 (A) 
3 3

1 1
,

     
 (B) 

2 2

1 1
,

     
 (C) 

4 4

1 1
,

     
 (D) 

4 2 2 4 2 2

1 1
,

       
 

 
47. If A, B are two non empty subsets and number of relations from A to B are 32 then the difference of 

number of subsets of A and number of subsets of B 
 

 (A) 30    (B) 32   (C) can't be determined   (D) 64 
 

 ;fn A vkSj B nks vfjDr mileqP; gS rFkk A ls B esa lEcU/kksa dh la[;k 32 gS leqPp; A ds mileqPp;ksa dh la[;k 

vkSj leqPp; B ds mileqPp;ksa dh la[;k dk vUrj gS& 

 (A) 30   (B) 32   (C) fu/kkZfjr ugha fd;k tk ldrk (D) 64 
 
48. In a statistical investigation of 1003 families of Calcutta, it was found that 63 families had neither a radio 

no a T.V. 794 families had a radio and 187 had a T.V. The number of families in that group having both 
a radio and a T.V. is 
(A) 36   (B) 41   (C) 32    (D) None of these 
 

dydÙkk ds 1003 ifjokjksa dk lkaf[;dh vkdM+ksa ls ;g ik;k x;k gS fd 63 ifjokj u rks jsfM;ksa vkSj u gh Vsfyfotu 

j[krs gSA 794 ifjokj jsfM;ksa j[krs gS rFkk 187 ifjokj Vsfyfotu j[krs gSA bl lewg esa ifjokjksa dh la[;k gS tcfd 

os jsfM;ksa vkSj Vsfyfotu nksuksa j[krs gS &  

(A) 36   (B) 41   (C) 32    (D) buesa ls dksbZ ugha 
 
49. In the 20th row of following triangle  
         1 
        2 3 
      4  5  6 

   7  8  9 10  
........................... 
.......................... 

 (A) Last term is 210 (B) First term is 181 (C) sum is 4100  (D) Sum is 4200 
 20 

oha iafä esa fuEu f=kHkqt ds fy,  
         1 
        2 3 
      4  5  6 

   7  8  9 10  
........................... 
.......................... 

 (A) vfUre in 210 gSA (B) çFke in 181 gSA (C) ;ksx 4100 gSA  (D) ;ksx 4200 gSA 
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50. ABCD is a square of length a, a N, a > 1. Let L1, L2, L3 , ...... be points on BC such that  
BL1 = L1L2 = L2L3 = ...... = 1 and M1, M2, M3, ....... be points on CD such that CM1 = M1M2 = ...... = 1 

 then 
(a–1)

2 2
n n n

n 1

(AL L M )


  is equal to : 

 ABCD,  a, a N, a > 1 yEckbZ dk ,d oxZ gSA ekuk L1, L2, L3 , ...... BC ij fcUnq bl çdkj gS fd  

BL1 = L1L2 = L2L3 = ...... = 1 vkSj M1, M2, M3, ....... js[kk CD ij bl çdkj gS fd CM1 = M1M2 = ...... = 1 rc  
(a–1)

2 2
n n n

n 1

(AL L M )


  cjkcj gS& 

 (A) 
1

2
a(a– 1)2     (B) 

1

2
(a – 1)(2a – 1)(4a – 1) 

 (C) 
1

2
a(a – 1)(4a – 1)    (D) 

1

2
(a – 1)(3a – 1)(4a – 1) 

 

51. An investigator interviewed 100 students to determine the performance of three drinks limca, pepsi and 
coke, the investigator reported that 10 students take all three drinks, 20 students take limca and pepsi, 30 
students pepsi and coke, 25 students take limca & coke, 12 students takes limca only 5 students takes 
pepsi only & 8 takes coke only. Then the number of students who did not take any of the three drinks is   

 ,d Ik;Zos{kd us fo|kfFkZ;ksa ls rhu inkFkZ fyEdk] isIlh vkSj dksdksdksyk dh fjikZV izkIr dhA Ik;Zos{kd us crk;k fd 10 

fo|kFkhZ fyEdk vkSj isIlh]30 fo|kFkhZ isIlh vkSj dksdksdksyk]25 fo|kFkhZ fyEdk vkSj dksdksdksyk]12 fo|kFkhZ dsoy fyEdk]5 

fo|kFkhZ dsoy isIlh vkSj 8 fo|kFkhZ dsoy dksdksdksyk rc fo|kfFkZ;ksa dh la[;k bu rhuksa esa dksbZ Hkh ugha ysrk gS  
 (A) 10   (B) 20   (C) 25   (D) 30 
 

52. If the equation  x3 – px2 + qx – r = 0 may have two of its roots equal to each other but of opposite signs 
is    

 (A) r = pq  (B) r = 2p3 + pq  (C) r = p2q  (D) None of these  
 

 ;fn lehdj.k x3 – px2 + qx – r = 0  ds nks ewy cjkcj ijUrq foijhr fpUg ds gS&  

 (A) r = pq  (B) r = 2p3 + pq  (C) r = p2q  (D) buesa ls dksbZ ugha 
 

53.  If x cos  + y sin  = x cos  + y sin  then, 
sin cos sin cos

sin cos sin cos

      
      

 =    

 ;fn x cos  + y sin  = x cos  + y sin  rc  
sin cos sin cos

sin cos sin cos

      
      

 = 

 (A) 
y x

y x




 (B) 
y x

y x




 (C) 
x y

x y




 (D) 
x y

x y




 

54.  The sequence {an} is defined by xk +1 = 2
kx  + xk and x1 = 2. Then find the value of   

 
1 2 3 100

1 1 1 1
.....

x 1 x 1 x 1 x 1
   

   
 

 vuqØe {an} bl izdkj ifjHkkf"kr gS fd xk +1 = 2
kx  + xk vkSj x1 = 2 rc 

1 2 3 100

1 1 1 1
.....

x 1 x 1 x 1 x 1
   

   
 

dk eku gS - 

 (A) 
101x

1
1   (B) 

101x

1

2

1
   (C) 

100x

1

2

1
  (D) 

100x

1
1  

 

55. If  and  are the roots of x2 + bx + c = 0 and Sr = ar + br, then the value of S2 + bS1 + cS0 is   
 (A) Depends on b only     (B) Depends on c only   

(C) Depends on both b & c   (D) Does not dependent on b & c 
 

;fn lehdj.k x2 + bx + c = 0  ds ewy  vkSj  gS rFkk Sr = ar + br  
gS] rc S2 + bS1 + cS0 is dk eku gS& 

 (A) dsoy b ij fuHkZj    (B) dsoy c ij fuHkZj  

(C) b vkSj c nksuksa ij fuHkZj    (D) b vkSj c ij fuHkZj ugha  
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56. Value of sin25° + sin210° + sin215° + .......... + sin285° + sin290° is  
 sin25° + sin210° + sin215° + .......... + sin285° + sin290° dk eku gS& 

 (A) 3   (B) 9   (C) 
19

2
   (D) 

9

2
 

 
57. The number of ways of selecting four card of an ordinary pack of playing cards so that exactly 3 of them 

are of the same denominations is   
 (A) 2496  (B) 13C3 × 4C3 × 48 (C) 52C3 × 48  (D) None of these  
 
 rk'k dh lk/kkj.k xM~Mh ls pkj iÙkksa ds pquus ds Øep;ksa dh la[;k] tcfd muesa ls Bhd rhu leku vad@v{kj ds 

gS&  

 (A) 2496  (B) 13C3 × 4C3 × 48 (C) 52C3 × 48  (D) buesa ls dksbZ ugha 
 
 
58. Let x be the arithmetic mean and y, z be the two geometric means between any two positive numbers, 

then the value of 
3 3y z

xyz


is   

 ekuk nks /kukRed la[;kvksa ds e/; ,d lekUrj ek/; x rFkk nks xq.kksÙkj ek/; y vkSj z gS] rc 
3 3y z

xyz


gS& 

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

59. The least difference between the roots of the equation 4cosx(2 – 3sin2x) + cos2x + 1 = 0, 0  x  
2


 

 lehdj.k 4cosx(2 – 3sin2x) + cos2x + 1 = 0, 0  x  
2


 ds ewyksa ds e/; U;wure vUrj gS& 

 (A) 
6


   (B) 

4


   (C) 

3


   (D) 

2


 

 

60. If a is real and 4th term in the expansion of 
n

1
ax

x

  
 

 is
5

2
, then values of n & a are respectively :  

 ;fn a okLrfod gS vkSj 

n
1

ax
x

  
 

 ds foLrkj esa 4ok¡ in 
5

2
 gS] rc n vkSj a ds eku Øe'k% gS& 

 (A) 5, 
1

2
  (B) 6, –

1

2
  (C) 3, 

1

3
  (D) 6, 

1

2
 

 
61. A telegraph has 5 arms and each arm is capable of 4 distinct positions including the position of rest, 

then the total number as signals that can be made is  
 ,d Vsfyxzke dks 5 izdkj ls Hkstk tk ldrk gS vkSj vU; LFkkuksa dks 'kkfey djrs gq, izR;sd ds fy, 4 fofHkUu LFkku 

gS] rc bl izdkj ds dqy flXuy cuk;s tk ldrs gS&  
 (A) 1024  (B) 1023  (C) 20   (D) 19 
 

62. If z = 
7 – i

3 – 4i
, then z14 equals   

 (A) 27   (B) 27 i   (C) –27i   (D) None of these 

 ;fn z = 
7 – i

3 – 4i
, rc z14 cjkcj gS&  

 (A) 27   (B) 27 i   (C) –27i   (D) buesa ls dksbZ ugha 
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63. n is selected from the set {1, 2, 3, ..... 103} and the number 2n + 3n + 5n is formed. Total number of ways 
of selecting n so that the formed number is divisible by 4 is equal to  

 leqPp; {1, 2, 3, ..... 103} ls n dks pquk tkrk gS rFkk la[;k 2n + 3n + 5n cuk;h tkrh gSA pqusx, n ds Øep; dh 

la[;k tcfd cukbZ xbZ la[;k 4 ls foHkkftr gS - 
 (A) 50   (B) 49   (C) 48   (D) 51 
 

64. Roots of equation 3x3 = (x2 + 18 x + 32 )(x2 – 18 x– 32) – 4x2 are  
 (A) two real and distinct     (B) four real and distinct  

(C) three real and distinct    (D) two real and two imaginary  
 

lehdj.k 3x3 = (x2 + 18 x + 32 )(x2 – 18 x– 32) – 4x2 ds ewy gS - 

 (A) nks okLrfod vkSj fofHkUu   (B) pkj okLrfod vkSj fofHkUu 

(C) rhu okLrfod vkSj fofHkUu   (D) nks okLrfod vkSj nks dkYifud 
 
65. Let f(x) = ax2 + bx + c and f(–1) < 1, f(1) > –1, f(3) < – 4 and a  0, then a is  
 (A) positive     (B) negative   

(C)  a can be either positive or negative   (D) a(9a + 3b + c) < 0 
 
 ekuk f(x) = ax2 + bx + c vkSj f(–1) < 1, f(1) > –1, f(3) < – 4 rFkk a  0 rc a gS&  

 (A) /kukRed     (B) _.kkRed   

(C) a ;k rks /kukRed ;k _.kkRed gks ldrk gSA (D)  a(9a + 3b + c) < 0 
 

66. Range of f(x) = sinx + cosx, x   0,
4

 
  

is – 

 f(x) = sinx + cosx, x   0,
4

 
  

dk ifjlj gS& 

 (A) [– 2 , 2 ]  (B) [1, 2 ]  (C) [ – 2 , 1]  (D) [–1, 1] 
 

67.  If a, b, c be in A.P. and 
bc ab 4ac

b c a b a c
 

  
 , then 

 
 (A) a > 2c  (B) a > b  (C) a < c  (D) None of these 
 

 ;fn a, b, c lekUrj Js<h esa gS rFkk 
bc ab 4ac

b c a b a c
 

  
 rc  

 (A) a > 2c  (B) a > b  (C) a < c  (D) buesa ls dksbZ ugha 
 
68. The complex numbers sin x + i cos 2x  and  cos x – isin 2x  are conjugate to each other for  
 lfEeJ la[;k,a sin x + i cos 2x  vkSj cos x – isin 2x  ,d nwljs dh la;qXeh gS] rc  

 (A) x = n, n       (B) x = 
1

n
2

  
 

, n     

(C) x = 0      (D) x dk dksbZ eku ugha  
 

69. If   
sinA

sinB
=

3

2
  and 

cos A

cosB
 =

5

2
 , 0 < A, B < /2,  then tan A + tan B is equal to 

 

 ;fn  
sinA

sinB
=

3

2
  vk Sj  

cos A

cosB
 =

5

2
, 0 < A, B < /2 gks ] rk s tan A + tan B dk eku gS & 

 

 (A) 3 / 5    (B) 5 / 3   (C) 1   (D) ( 5 3) / 5   
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70. If R be relation ‘<’ from A = {1, 2, 3, 4} to B = {1, 3, 5} i.e., (a, b)  R iff a < b, then RoR–1 is   
 ;fn lEcU/k R, leqPp; A = {1, 2, 3, 4} ls leqPp; B = {1, 3, 5} esa bl izdkj ifjHkkf"kr gS (a, b)  R ;fn vkSj 

dsoy ;fn a < b  rc RoR–1 gS& 
 (A) {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)} (B) {(3, 1), (5, 1), (3, 2), (5, 2), (5, 3), (5, 4)} 
 (C) {(3, 3), (3, 5), (5, 3), (5, 5)} (D) {(3, 3), (3, 4), (4, 5)} 
 

71. In a certain town, 25% families own a phone and 15% own a car, 65% families own neither a phone nor a 
car 2000 families own both a car and a phone. 

 Consider the following statements in this regard :  
 1. 10% families own both a car and a phone  
 2. 35% families own either a car or a phone 
 3. 40,000 families live in the town 
 Which of the above statements are correct ?  
 (A) 1 and 2  (B) 1 and 3 (C) 2 and 3 (D) 1, 2 and 3 
 

 fdlh dLcs esa 25% ifjokj Qksu, 15% ifjokj dkj vkSj 65% ifjokj u rks Qksu vkSj u gh dkj j[krs gSA 2000 

ifjokj dkj vkSj Qksu nksuksa j[krs gS& 

 fuEu dFkuksa esa lEcU/k gS %  

 1. 10% ifjokj dkj vkSj Qksu nksuksa j[krs gSA  

 2. 35% ifjokj ;k rks dkj ;k Qksu j[krs gSA 

 3. 40,000 ifjokj dLcs esa jgrs gSA 

 mijksDr esa ls dkSuls dFku lgh gS ?  

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

72. If n arithmetic mean are inserted between two numbers where the pth arithmetic mean is equal to 
1

q
 and  

th
p q

2

 
 
 

arithmetic mean is  1 1 1

2 p q

 
 

 
 then qth arithmetic mean is : 

 ;fn nks la[;kvksa ds e/; n lekUrj ek/; izfo"V djk,a tkrs gS tgk¡ pok¡ lekUrj ek/; 
1

q
 vkSj p q

2

 
 
 

 ok¡ lekUrj 

ek/; 
1 1 1

2 p q

 
 

 
 gS] rc qok¡ lekUrj ek/; gS& 

 (A)  
1

2q
 (B) 

1

2p
  (C)  

1

p
 (D) 

1

q
 

 

73. An analysis of 100 personal injury claims made upon a motor insurance company revealed that loss or injury 
in respect of an eye, an arm, a leg occured in 30, 50 and 70 cases respectively. Claim involving this loss or 
injury to two of these members numbered 44. How many involved loss or injury of all the three : 

 100 O;fDr eksVj chek dEiuh ls muds gq, uqdlku ,oa  pksV ds fy, nkok djrh gS ftlesa vka[k] Hkqtk] vkSj iSj ds 

fy, Øe'k% 30, 50 vkSj 70 O;fDr gSA buesa ls Bhd nks pksV ;k uqdlku gksus dk nkok djus okys O;fDr 44 gSA ,sls 

fdrus O;fDr gS tks lHkh rhuksa pksVksa ds fy, nkok djrs gS& 
 (A) 3 (B) 5 (C) 6 (D) 8 
 

74. Two players A and B play a series of games of chess. The winning player in any game gets 1 point while 
the losing player gets 0 point. The player who achieves 4 points first, wins the series. If no game ends in a 
draw, find the number of ways in which the series can be won by A. 

 nks f[kykMh A vkSj B 'krajt ds [ksy dh ,d J̀a[kyk [ksyrs gSA izR;sd [ksy esa thrus okyh Vhe dks 1 vad rFkk gkjus 

okyh Vhe dks 0 vad feyrs gS tks igys 4 vad izkIr djrk gSA og J̀a[kyk thr tkrk gSA ;fn dksbZ Hkh [ksy MªkW ugha gks 

J`a[kyk esa A ds }kjk thrus ds Øep; gS& 
 (A) 20 (B) 35 (C)  60 (D) 95 
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75. If  , be the roots of  x2 – a(x + 1) – b = 0, then the value of 
2

1

– a 
 + 

2

1

– a 
 + 

2

a b
  is 

 ;fn , lehdj.k x2 – a(x + 1) – b = 0 ds ewy gS] rc 
2

1

– a 
 + 

2

1

– a 
 + 

2

a b
  dk eku gS& 

 (A) 
4

a b
  (B) 

2

a b
   (C) 0 (D) 1 

 
 
 

ANSWER KEY  Sample Test Paper  Stream : Science-Maths 
  
1. (B) 2. (D) 3. (D) 4. (B) 5. (A) 6. (A) 7. (C) 
 
8. (C) 9. (C) 10. (D) 11. (D) 12. (B) 13. (B) 14. (D) 
 
15. (B) 16. (C) 17. (B) 18. (D) 19. (A) 20. (B) 21. (D) 
 
22. (C) 23. (C) 24. (D) 25. (C) 26. (B) 27. (C) 28. (A) 
 
29. (C) 30. (A) 31. (A) 32. (A) 33. (B) 34. (B) 35. (D) 
 
36. (A) 37. (C) 38. (A) 39. (B) 40. (B) 41. (C) 42. (D) 
 
43. (C) 44. (A) 45. (A) 46. (B) 47. (A) 48. (B) 49. (A) 
 
50. (C) 51. (B) 52. (A) 53. (D) 54. (B) 55. (D) 56. (C) 
 
57. (A) 58. (A) 59. (A) 60. (D) 61. (B) 62. (C) 63. (D) 
 
64. (D) 65. (B) 66. (B) 67. (C) 68. (D) 69. (D) 70. (C) 
 
71. (C) 72. (C) 73. (A) 74. (B) 75. (A) 
 




