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INSTRUCTIONS / funsZ'k : 
1.  Answers are to be given on a separate answer sheet 

(OMR sheet) 
1.  mÙkj ,d vyx mÙkj i=kd (OMR 'khV) esa nsus gSaA 

2.  Please write your Roll Number as allotted to you in 
the admission card very clearly on the test booklet 
and darken the appropriate circles on the answer 

sheet as per instructions given. 

2.  d`i;k viuk jksy uEcj tSlk fd vkids izos'k i=k ij fn;k 

x;k gS] funZs'kkuqlkj VsLV iqfLrdk vkSj mÙkj&i=kd ij cgqr 

Li"V fyf[k;s vkSj fn;s x;s xksyksa dks dkyk djsaA 

3.  There are 90 question in this test. All are compulsory. 
The question numbers 1 to 30 belong to Physics, 31 
to 60 to Chemistry, 61 to 90 are either on Biology or 
on Mathematics subjects. The candidate has to 

attempt only one subject i.e. in Biology or in 

Mathematics. 

3.  bl ijh{kk esa 90 iz'u gSA lHkh iz'u vfuok;Z gSA iz'u la[;k 

1 ls 30 HkkSfrd foKku] 31 ls 60 jlk;u foKku] 61 ls 90 

tho foKku ;k xf.kr fo"k;ksa ij vk/kkfjr gSaA fo|kFkhZ dks 

tho foKku ,oa xf.kr esa ls fdlh ,d fo"k; dks gy djuk 

gSA 

4.  Please follow the instructions given on the answer 
sheet for marking the answers. 

4.  d`i;k mÙkj fpfUgr djus ds fy, mÙkj i=kd ij fn;s x;s 

funZs'kksa dks /;ku ls le> dj mudh vuqikyuk dhft,A 

5.  If you do not know the answer to any question, do not 
waste time on it and pass on the next one. Time 
permitting, you can come back to the questions, which 
you have left in the first instance and attempt them. 

5.  ;fn vki fdlh iz'u dk mÙkj ugha tkurs gSa] rks ml ij 

cgqr le; u xaokb;s vkSj vxys iz'u ij c<+ tkb;sA ;fn 

ckn esa le; feys rks ftu iz'uksa dks vkius igys NksM+ fn;k 

Fkk] mu ij okil vkdj muds mÙkj nhft,A 

6.  Since the time allotted for this question paper is very 
limited, you should make the best use of it by not 
spending too much time on any one question.  

6.  D;ksafd bl iz'u i=k ds fy, fu/kkZfjr le; cgqr lhfer gS] 

blfy, bldk vf/kdre mi;ksx dhft, vkSj fdlh iz'u ij 

cgqr le; u yxkb;sA 

7.  Rough work can be done on the given Blank Pages 

at the end of the booklet but not on the answer 
sheet/loose paper. 

7.  jQ dk;Z iqfLrdk ds var esa fn, x, fjDr i`"Bksa ij fd;k 

tk ldrk gS fdUrq mÙkj&i=kd@vyx dkxt ij ughaaA 

8.  Every correct answer will be awarded one mark. 
There will be no negative marking. 

8.  izR;sd lgh mÙkj dk ,d vad iznku fd;k tk,xkA blesa 

_.kkRed vadu ugha gksxkA 

9.  Please return the answer sheet (OMR sheet) only 

to the invigilator after the test. 
9.  d`i;k ijh{kk ds ckn dsoy mÙkj&i=kd (OMR 'khV) gh 

fujh{kd dks ykSVkb,A 

10. Hindi version of the question paper will be considered 
as final in case of any dispute arising out of variation 
in translated version. 

10. vuqokfnr fooj.k esa vUrj ls mBs fdlh Hkh fookn dh fLFkfr 

esa iz'u&i=k ds fgUnh fooj.k dks fu.kkZ;d ekuk tk,xkA 
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PART-I 

PHYSICS 

1. Numbers of significant figures in 42306, 0.0007 and 6.5  10–3 are respectively 

 Lka[;kvksa 42306, 0.0007 rFkk 6.5  10–3  esa lkFkZd vdksa dh Lka[;k Øe'k gSA 

 (1) 4,4,2  (2) 5,5,2  (3) 5,1,5  (4) 5,1,2  

Ans.   (4)  

 

2. Dimensions of constant a in van der waals equation of a gas 






 
2v

a
p  (V – b) = RT is  

 okUMjoky xSl ds lehdj.k 






 
2v

a
p  (V – b) = RT es fu;rkad a dh foek,¡ gksrh gSa   

 (1) M1 L2 T–2  (2) M1 L3 T–2  (3) M1 L5 T–2  (4) M1 L2 T–2 

Ans.  (3) 

Sol. ]P[
V

a
2

2













 

6L

a
 = [ML–1T–2]  [a] = [ML5T–2] 

  

3. Ratio of distances travelled in 2nd and 3rd seconds for a freely falling particle is  

Loar=krkiwoZd  fxj jgs fi.M }kjk nwljs rFkk rhljs lsd.M esa ikj dh xbZ nwfj;ksa esa vuqikr gS 

 (1) 
3
2

   (2) 
5
3

   (3) 
2
3

    (4) 
3
5

 

Ans. (2) 

Sol. Snth = 0 + 
2
1

g(2n –1) 

 
rd3

nd2

S
S

 = 
)132(
)122(




 = 
5
3

 

 

4. If the magnitude of each vector is A of two vectors and magnitude of resultant vectors is also A 

then what will be the angle between them? 

 ;fn nks lfn'kks es izR;sd dk ifjek.k A rFkk muds ifj.kkeh lfn'k dk ifjek.k Hkh A  gks rks muds e/; dks.k 

gksxk 

 (1) 0°   (2) 90°   (3) 60°  (4) 120° 

Ans. (4) 

Sol. |a|


 = |b|


 = |R|


 =  ray  

  A 2 + A 2 + 2 A 2 cos= A2 

 cos = 120°  
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5. With which velocity a body is thrown vertically upward from a tower of 100 m so that it can reach at 

height 110 m ? (g = 10 m/s2) 

 ,d fi.M dks 100 ehVj Å¡pkbZ dh ehukj ls fdl osx ls Åij Qsadk tk;s fd og tehu ls 110 ehVj Å¡pkbZ 

rd igq¡p lds ? (g = 10 ehVj / laSdM ) 

 (1) 20 m/s  (2) 10 m/s  (3) 210 m/s  (4) 5 m/s 

Ans. (3) 

Sol.  

u 

100m

 

110 – 100 = 10  

  0 = u2 – 2  10   10  

   u  = 200  = 10 2  m/s  

 

6. During projectile motion, horizontal velocity 

 iz{ksI; xfr ds nkSjku] {kSfrt osx 

 (1) always increases lnSo c<rk gS 

 (2) remains constant fu;r jgrk gS 

 (3) first increases then decreases igys c<rk gS fQj ?kVrk gS   

 (4) first decreases then increases igys ?kVrk gS fQj c<rk gS   

Ans. (2)  

 

7. If the resultant force on a particle is zero then 

;fn fdlh d.k ij ifj.kkeh cy 'kwU; gks rc 

 (1) Velocity will be zero osx 'kwU; gksxk 

 (2) Change in velocity will be zero osx ifjorZu 'kwU; gksxk  

 (3) Change in displacement will be zero foLFkkiu ifjorZu 'kwU; gksxk 

 (4) momentum will be zero laosx 'kwU; gksxk  

Ans. (2) 

Sol. F


 = m
dt
vd


 = 0  v


 = constant fLFkj 
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8. Value of  = 
v

p

C

C
 for diatomic gas is  

 f}ijek.kqd xSl ds fy;s  = 
v

p

C

C
 dk eku gksrk gSA  

 (1) 1.33   (2) 1.67   (3) 1.40   (4) 1.50   

Ans. (3)  

 

9. The kinetic energies of the bodies of masses 4 kg and 9 kg are same. What will the ratio of their 

moments?  

 nzO;eku 4 kg rFkk 9 kg ds fi.Mks dh xfrt ÅTkkZ;sa leku gSaA muds laosxks dk vuqikr gksxk 

 (1) 
3
2

   (2) 
9
4

   (3) 
5
3

   (4) 
4
9

 

Ans. (1) 

Sol. 
42

p2
1


 = 

92
p2

2


 

   








2

1

p
p

 = 
18
8

 = 
3
2

 

 

10. The position vectors of two particles of masses 10 kg and 30 kg are  k̂ĵî   and  k̂ĵ–î–   

respectively. What will be center of mass of the system 

 nks d.k ftuds nzO;eku 10 kg rFkk 30 kg gS vkSj muds fLFfkr lfn'k Øe'k  k̂ĵî   rFkk  k̂ĵ–î–  gS] rks 

fudk; dk nzO;eku dsUnz gksxk 

 (1) 








 
2

k̂ĵî
  (2) 









 
4

k̂ĵî
  (3) 









 
2

k̂ĵ–î–
 (4) 









 
4

k̂ĵ–î–
 

Ans. No answer is correct 

Sol. cmr


  = 
3010

)k̂ĵ–î(–30)k̂ĵî(10



 

        = 
4

)k̂3ĵ3–î3–k̂ĵî 
= 









 
2

k̂2ĵ–î–
 

 

11. Moment of inertia of a solid sphere about its tangent is 

 ,d Bksl xksys dk bldh Li'kZ js[kk ds lkis{k tMRo vk?kw.kZ gS 

 (1) 2MR
5
6

  (2) 2MR
5
7

  (3) 2MR
3
5

  (4) 2MR
5
2

 

Ans. (2) 
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Sol. 

 

R 

C 

 

I = IC + MR2 

 = 
5
2

MR2 + MR2 = 
5
7

MR2 

 

12. Ratio of orbital and escape velocities of a satellite is 

 mixzg ds d{kh; rFkk iyk;u osx dk vuqikr gS 

 (1) 2    (2) 
2

3
   (3) 3    (4) 0.707 

Ans. (4)  

 

13. Time period of an ideal spring is 2 s when a mass m is attached to it. If we attach another 2 kg 

mass with this spring, then the time period becomes 3s.  Value of m is. 

 ,d vknZ'k fLaizx ls yVds nzO;eku m dk vkorZdky 2s gSA ;fn blds lkFk 2 kg nzO;eku vkSj yVdk ns arks 

vkorZdky 3 s gks tkrk gSA m dk eku gS 

 (1) 
3
2

   (2) 
5
8

   (3) 
2
3

   (4) 
8
5

 

Ans. (2) 

Sol. T = 
K
m

2  
T
'T
 = 

m
m1

  
m

2m 
 = 

2
3

   1 + 
m
2

  = 2.25    m = 
5
8

 kg.  

 

14. Equivalent resistance between the points A and B in the following diagram will be 

 fuEu fp=k esa fcUnqvksa  A o B ds e/; rqY; izfrjks/k gksxk 

 2 2 

4 

2 

4 

A B 

 

 (1) 6      (2) 4 

 (3) 8      (4) 2     

Ans. (4) 
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Sol.  

2  

Q 

4  

2  

P 

2  

4  

A B 

 

2  Q 

P 

2  

4  

A B 

  

  RAB  = 
44
44




 = 2   

 

15. In the given diagram the natures of magnetic force acting between two conductors of each pair in 
the pairs of current carrying conductors P1 – P2, Q1 – Q2 and R1 – R2 are 

 fp=k esa P1 – P2, Q1 – Q2 ,ao R1 – R2 /kkjkokgh pkyd ;qXeksa esa izR;sd ;qXe esa nksuksa pkydksa ds e/; ijLij 

dk;Zjr pqEcdh; cy dh izd`fr gS 

    

 P1 

I 

P2 

I 

Q1 

I 

Q2

I 

R1 

I 

R2 

I 

 

 (1) Attraction, Repulsion, Attraction  vkd"kZ.k] izfrd"kZ.k ]vkd"kZ.k 

 (2) Repulsion, Repulsion, Attraction, izfrd"kZ.k] izfrd"kZ.k vkd"kZ.k 

 (3) Repulsion, Attraction, Repulsion izfrd"kZ.k vkd"kZ.k] izfrd"kZ.k 

 (4) Attraction, Attraction, Repulsion  vkd"kZ.k] vkd"kZ.k] izfrd"kZ.k 

Ans. (4) 
Sol. P1 – P2  : Attractive vkd"kZ.k 

 Q1 – Q2 : Attractive vkd"kZ.k 

 R1 – R2 : Repulsion izfrd"kZ.k 

 

16. Incorrect relation between transistor constants  and  is 

 VªkaftLVj fu;rkadksa ,oa ds e/; xyr lEcU/k gS 

 (1)  –  =     (2) 

1–1

= 1 

 (3) 

1 – 


1

 = 1    (4)  = 



1

 

Ans. (2)
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17. Magnetic moment of a bar magnet is M. Its magnetic moment when it is bent in the form of a 

semicircle of radius r will be 

 fdlh NM pqEcd dk pqEcdh; vk?kq.kZ M gSA bls r f=kT;k ds v)Zo`rkdkj :Ik es eksM+us ij pqEcdh; vk?kq.kZ gksxk  

 (1) 2M     (2) 
M
2

 

 (3)  

M2

    (4) 
2

M
 

Ans : (3) 

Sol. 

 

 

 R = L  

 R = 
L


 

 m L = M …….(i) 

 m x 'M
L





 

 from (i) And (ii) 

 (i) rFkk (ii) ls 




2
M

'M
  




M2
'M  

 

18. A galvanometer can be converted into an ammeter 

 (1) by connecting high resistance in series 

 (2) by connecting low resistance in series      

 (3) by connecting low resistance in parallel 

(4) by connecting high resistance in parallel 

/kkjkekih dks vehVj esa :ikUrfjr fd;k tk ldrk gS 

 (1) mPPk izfrjks/k Js.khdze esa tksMdj   

 (2) vYi izfrjks/k Js.khdze esa tksMdj    

 (3) vYi izfrjks/k lekUrj dze esa tksMdj   

(4) mPPk izfrjks/k lekUrj dze esa tksMdj   

Ans. (3) 
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19. The graph between an electric field intensity (E)  and 
r
1

 due to a long straight charged wire is  

yEcs lh/ks vkosf'kr rkj ds dkj.k fo/kqr {ks=k dh rhozrk E ,oa 
r
1
 ds e/; xkzQ gS 

(1) 

 

1/r  

E 

 

  
(2) 

 

1/r  

E 

 

(3) 

 

1/r  

E 

   
(4) 

 

1/r  

E 

 

  Ans. (3) 

Sol. 











r
1

E
r2

E
0

 

 

20.  The capacitance of a spherical conductor is proportional to  

xksfy; pkyd dh /kkfjrk lekuqikrh gksrh gS  

 (1) C  R2  (2) C  R– 1  (3) C  R–2  (4) C  R 

Ans. (4) 

Sol. C = (40) R  

   

  21. The product of resistivity and conductivity of a conductor depends on 

 (1) cross-sectional area   (2) length 

 (3) temperature    (4) none of these 

fdlh pkyd dh izfrjks/kdrk ,ao pkydrk dk xq.kuQy fuHkZj djrk gSA  

 (1) vuqizLFk dkV {ks=kiy ij  (2) YkEckbZ ij  

 (3) rki ij    (4) bues ls dksbZ ugh  

Ans. (4) 

Sol. 1.
1
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22. The value of current I in the given circuit diagram is (in A) 

fn;s x;s ifjiFk es /kkjk dk eku gksxk (,sEih;j esa½  

 

4 

I 

2 – + 

+ – 

6V 9V 

 

 (1) 1.5   (2) 2.0   (3) 0.5   (4) 2.5 

Ans. (3) 

Sol. From Loop low ywi fu;e ls 

   – 9 +   2 + 6 + 

    = 3  

                              = 0.5 A 

      

23. Formula of internal resistance of primary cell by potentiometer is 

 foHkoekih ds }kjk izkFkkfed lSy ds vkarfjd izfrjks/k ds fy;s lw=k gS 

 (1) r = 








2

12 –



R (2) r = 









2

21 –



R (3) r = 









1

12 –



R (4) r = 









1

21 –



R 

Ans. (2) 

Sol. r = 








2

21 –



R 

 

24. If a coil of copper wire is moving parallel to a uniform magnetic field, then the induced EMF will be 

 (1) infinite      (2) equal to the magnetic field 

 (3) zero      (4) between zero and infinite 

 ,d yacs rkj dh dq.Myh ,dleku pqEcdh; {ks=k ds lekUrj xfr'khy gS] rks izsfjr fo0 ok0 cy gksxk  

 (1) vUkUr      (2) pqEcdh;  {ks=k ds cjkcj  

 (3) 'kqU;      (4) 'kqU; ,oa vUkUr ds e/;  

Ans. (3) 

Sol. No change in flux occurs ¶yDl esa dksbZ ifjorZu ugha gksrk gS 

 

25. In an LCR circuit, the resistance is 12 , inductive reactance is 18  and capacitive reactance is 

 23 . What will be the impedance ?  

 ,d LCR ifjiFk esa izfrjks/k 12 izsjf.kd izfr?kkr 18 vkSj /kkfjrh; izfr?kkr 23 gS izfrck/kk gksxh 

 (1) 11   (2) 12   (3) 14   (4) 13 

Ans. (4) 
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Sol. R = 12 

             X1 = 18 

               Xc = 23  

    =  2 223 18 12   = 13  

       

26. The values of current and voltage in an ac circuit are 

 V = 100 sin t volt 

 I = sin A
3

t 






 
  

 Average power is  
 (1) 50 watt  (2) 100 watt  (3) 25 watt  (4) 75 watt 

 ,d izR;korhZ /kkjk ifjiFk esa oksYVrk rFkk /kkjk ds eku 

 V = 100 sin t oksYV 

 I = sin A
3

t 






 
  

 rks vkSlr 'kfDr gS 

 (1) 50 okV  (2) 100 okV  (3) 25 okV  (4) 75 okV 

Ans. (3)  

Sol.   = 
3


 

  Average power vkSlr 'kfDr = 
2
1

V0 I0 cos   

  = 
2
1

  100 1  
2
1

 

  = 25 W  

 

27. The power of a convex lens is  
 (1) negative    (2) Positive 
 (3) Zero     (4) none of these 
   mRky ySal dh {kerk gS  

 (1) _.kkRed    (2) /kukRed  

 (3) 'kwU;     (4) bues ls dksbZ ugh 
Ans. (2)  

 

28. Nature of electromagnetic waves is transverse. Evidence of this is given by 
 (1) Interference    (2) Polarisation 
 (3) Diffraction    (4) Reflection 
 fo/kqr pqEcdh; rjaxksa dh izd`fr vuqizLFk gSA bldk izek.k fn;k tkrk gS  

 (2) O;frdj.k }kjk    (2) /kqzo.k }kjk 

 (3) foorZu }kjk    (4) ijkorZu }kjk 
Ans. (2)  
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29. de Broglie wavelength associated with an electron, accelerated through a potential difference of 
100 volt is 

  100 oksYV foHkokUrj ls Rofjr bysDVªkWu ls lEc) ns&czksXyh rjaxnS/;Z gSA   

 (1) 1.277 Å  (2) 122.7 Å  (3) 12.27 Å  (4) 0.1227 Å 
Ans. (1) 

Sol.  = 
mv
h

=
mqV2

h
  

V
150

 = 
100
150

 

 

30. Three NOR gates are used as shown in the diagram to give a new logic gate.  

  

 

Y 

A 

B 
 

 The Boolean expression for the new gate is  

 (1) BA    (2) BA   (3) A + B  (4) AB 

 fp=k esa n'kkZ;s vuqlkj rhu NOR }kjksa dk mi;ksx dj cus x;s rkfdZd }kj dk cwyh; O;atd gSA 

  

 

Y 

A 

B 
 

 (1) BA    (2) BA   (3) A + B  (4) AB 

Ans. (4) 

Sol. Y = BA   = AB   
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PART-II 

CHEMISTRY 

31. CH4(g) + 2O2(g)  CO2(g) + 2H2O() 

 How many grams of methane will be required for producing 88g of CO2(g) the above reaction ?  

 mi;qZDr vfHkfØ;k esa 88 g CO2(g) cukus ds fy, fdrus xzke esFksu dh vko';drk gksxh gSA 

 (1) 16   (2) 32   (3) 64   (4) 88 

Sol. (2)   

 CH4 + 2O2 CO2 + 2H2O 

 Wt. of CO2 = 88g  
2COn  = 2  

4CHn  = 2  Wt. of CH4 = 32 grams 

  

32. The correct set of values of four quantum numbers for valence electron of sodium atom is 

 lksfM;e ijek.kq ds la;ksth bysDVªkWu ds fy, pkjks DokaVe la[;kvksa ds ekuksa dk lgh leqPp; gS 

 (1) n = 2, l = 0, m = 0, ms = 
2
1

    (2) n = 2, l = 1, m = +1, ms = 
2
1

    

 (3) n = 3, l = 0, m = 0, ms = 
2
1

    (4) n = 3, l = 1, m = –1, ms = 
2
1

   

Sol. (3) 

 Na11  =  [Ne]10 3s1 

 n = 3,  = 0, m = 0, ms = 
1
2

   

 

33. Element having the highest electron gain enthalpy in the periodic table is   

 vkorZ lkj.kh es lokZf/kd bysDVªkWu yfC/k ,UFkSYih okyk rRo gSA  

 (1) F   (2) Cl   (3) Br   (4) I 

Sol. (2) 

 Cl : fact rF; 

  

 

34. The pair having same bond order among the following is   

 (1) 
2N  and 

2N   (2) N2  and 
2N    (3) N2  and 

2N   (4) N2  and O2 

 fuEufyf[kr esa ls leku vkca/k dksfV j[kus okyk ;qXe gS 

 (1) 
2N  rFkk 

2N   (2) N2  rFkk 
2N    (3) N2  rFkk 

2N   (4) N2  rFkk O2 

Ans. (1)  

Sol.  

 
2
–
2

2

2

Bond order
N 2.5
N 2.5
N 3
O 2



 

 
2
–
2

2

2

Bond order
N 2.5
N 2.5
N 3
O 2
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35. At constant temperature and pressure, which gas has maximum rate of diffusion 

 fLFkj rki ,ao nkc ij] fuEufyf[kr es ls fdl xSl dh folj.k dh nj vf/kdre gS 

 (1) N2   (2) O2   (3) CO2   (4) NH3 

Ans. (4)  

Sol. Rate of diffusion  1

mol.mass
 

 folj.k dh nj  
v.kqHkkj

1
 

 

36. The value of G for any spontaneous process should be   

 (1) negative   (2) positive   (3) zero  (4) dependent on temperature   

 fdlh Lor% izofrZr izØe ds fy, G dk eku gksuk pkfg, 

 (1) _.kkRed  (2) /kukRed  (3) 'kwU;  (4) rki ij fuHkZj 

Ans. (1)  
Sol. G = –ve for a spontaneous process. 
 G = –Lor% izØe ds fy, 
 

37. Example of basic buffer solution among the following is   

 (1) Mixture of CH3COOH and CH3COONa (2) Mixture of HCOOH and HCOONa  

 (3) Mixture of HCN and KCN   (4) Mixture of NH4OH and NH4Cl  

 fuEufyf[kr esa {kkjh; cQj foy;u dk mnkgj.k gS 

 (1) CH3COOH ,oa CH3COONa dk feJ.k  (2) HCOOH ,oa HCOONa dk feJ.k  

 (3) HCN ,oa KCN dk feJ.k   (4) NH4OH ,oa NH4Cl  dk feJ.k 

Ans. (4)  
Sol. NH4OH and NH4Cl Mixture of weak base and its salt 
 NH4OH o NH4Cl nqcZy {kkj ,oa mldk izoy vEy ds lkFk yo.k 
 

38. Oxidation numbers of Mn in MnO2 and K2MnO4 are respectively.   

 MnO2 ,ao K2MnO4  esa Mn  ds vkWDlhdj.k vad Øe'k% gSA 

 (1) +4, +6  (2) +2, +4  (3) +2, +7  (4) +4, +7  

Ans. (1)  
Sol. MnO4 : +4 
 K2MnO4 : +6  
 

39. Electron rich hydride among the following is    

 v/kksfyf[kr esa ls bysDVªkWu le`) gkbMªkbM gSA   

 (1) CH4   (2) B2H6  (3) NH3   (4) MgH2 

Ans. (3)  
Sol. NH3, due to presence of lone pair on Nitrogen 
 NH3, ukbVªkstu ij ,d ,dkdh bySDVªkWu ;qXe ds dkj.k 
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40. Hydrolith among the following is    

 v/kksfyf[kr esa ls gkbMªksfyFk gS 

 (1) CaCl2  (2) CaH2  (3) Ca(OH)2  (4) CaSO4 

Ans. (2) 

Sol. CaH2 = Hydrolith gkbMªksfyFk 

  

41. Thermodynamically most stable crystalline allotrope of carbon is    

 (1) Diamond   (2) Graphite   (3) Fullerene  (4) Charcoal  

 Å"ekxfrdh; :i ls dkcZu dk lokZf/kd LFkk;h fØLVyh; vij:i gS 

 (1) ghjk   (2) xzsQkbV  (3) Qqyjhu  (4) pkjdksy 

Ans. (2)  

Sol. Graphite Fact xzsQkbV ¼lR;½ 

  

42. Correct IUPAC name of 

 

CH3—C—CH2—CH2—CH—CH2—CH3  

CH3 

CH3 C2H5 

is   

  

 (1) 5–ethyl–2, 2–dimethyl heptane  (2) 2,2–dimethyl–5–ethyl heptane   

 (3) 3–ethyl–6, 6–dimethyl heptane  (4) 6,6–dimethyl–6–ethyl heptane 

 

 

CH3—C—CH2—CH2—CH—CH2—CH3  

CH3 

CH3 C2H5 

 dk lgh IUPAC uke gS 

  

 (1) 5–,fFky –2, 2–MkbZesfFky gsIVsu   (2) 2,2–MkbZesfFky–5–,fFky gsIVsu    

 (3) 3–,fFky–6, 6–MkbZesfFky gsIVsu   (4) 6,6–MkbZesfFky –6–,fFky gsIVsu 

Ans. (1)  

Sol. 

 

CH3—C—CH2—CH2—CH2—CH —CH3 

CH3 

CH3 
1 2 3 4 5 6 7

—C2H5  

 IUPAC Name :  5–Ethyl–2, 2–dimethyl heptane 

   5–,fFky –2, 2–MkbZesfFky gsIVsu  
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43. How many structural isomers of heptane (C7H16) are possible ?   

 gsIVsu (C7H16) ds fdrus lajpukRed leko;oh laHko gS \ 

 (1) 5   (2) 7   (3) 9   (4)  11 

Ans. (3)  

Sol. No. of. Structural isomers of heptane is = 9 . 
 1. CH3–CH2– CH2–CH2–CH2–CH2–CH3 . 

 

 2.
 

 CH3–CH2–CH2–CH2–CH–CH3 
.
 

CH3 
 

 

3.

 

 CH3—CH2—CH2—CH—CH2—CH3.  

CH3 
 

 

4.

 

 CH3—CH2—CH—CH2—CH2  

CH2—CH3 
 

 

5.

 

 

CH3—CH2—CH2—C—CH3  

CH3 

CH3 

 

 

6.

 

 

CH3—CH2—C—CH2—CH3 

CH3 

CH3 

 

 

7.

 

 CH3—CH2—CH—CH—CH3.

CH3 CH3  

 

8.

 

 CH3—CH—CH2—CH—CH3.  

CH3 CH3  

 

9.

 

 

CH3—C—CH—CH3. 

CH3 

CH3 CH3 

 
 

44. Which of the following is not a greenhouse gas    

 fuEufyf[kr es ls dkSulh xzhu gkml xSl ugha gS \ 

 (1) CH4   (2) CO2   (3) N2O   (4) CO  

Ans. (3) N2O 
Sol. Fact  
 

45. Example of network solid among the following is  

 v/kksfyf[kr esa ls usVodZ Bksl dk mnkgj.k gS 

 (1) CH4 (s)  (2) NaCl (s)  (3) SiC (s)  (4) H2O (s) 

Ans. (3)  
Sol. SiC fact  
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46. Osmotic pressure of 
20
M

 solution of urea at 27°C is  

 (R = 0.0821 L atm K–1 mol–1) 

  

 (1) 1.23 atm     (2) 2.46 atm    

 (3) 3.69 atm    (4) 4.92 atm  

 27°C ij ;wfj;kk ds 
20
M

  foy;u dk ijklj.k nkc gSA 

 (R = 0.0821 yhVj ok;qeaMy K–1 mol–1) 

 (1) 1.23 ok;qeaMy    (2) 2.46 ok;qeaMy    

 (3) 3.69 ok;qeaMy    (4) 4.92 ok;qeaMy  

Ans. (1)  
Sol.  = CRT 

 1
20
 
 
 

 (0.0821) (300) = 1.23 atm 

 

47. With the help of the given standard electrode potential values arrange the metals in order of their 

increasing reducing capacities.   

 fn;s x;s ekud bysDVªksM foHko ekuks dh lgk;rk ls /kkrqvksa dks mudh c<+rh vipk;d {kerk ds Øe esa 

O;ofLFkr dhft,% 

 K+| K = – 2.93V,  Ag+|Ag = 0.80 V 

 Hg+2 | Hg = 0.79V,  Cr+3 | Cr = –0.74 V 

 (1) K < Cr < Hg < Ag   (2) Ag < Hg < Cr < K    

 (3) Hg < Ag < Cr < K   (4) Cr < Hg < Ag < K  

Ans. (2)  
Sol. As S.O.P. increases, reducing power increases  

 S.O.P. values are :    

 K| K+ = 2.93V,   Ag|Ag+ = –0.80 V 

 Hg | Hg+2 = –0.79V,  Cr | Cr+3 = 0.74 V 

 Order of reducing power : Ag < Hg < Cr < K 

 tSls S.O.P. dk eku c<sxk vipk;d {kerk c<sxh 

 S.O.P. ds eku : 

 K| K+ = 2.93V,   Ag|Ag+ = –0.80 V 

 Hg | Hg+2 = –0.79V,  Cr | Cr+3 = 0.74 V 

 vipk;d {kerk dk Øe : Ag < Hg < Cr < K 
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48. A first order reaction takes 69.3 minutes for 50% completion. Rate constant of the reaction will be  

 ,d izFke dksfV vfHkfØ;k ds 50% iw.kZ gksus esa 69.3 feuV yxrs gSaA vfHkfØ;k dk osx fLFkjkad gksxkA  

 (1) 1.0  min–1  (2) 0.1 min–1  (3) 0.01 min–1  (4) 100 min–1 

Ans. (3)  

Sol. t1/2 = 
0.693

k
 = 69.3  

  k = 
0.693
69.3

= 0.01 min–1   

 

49. Example of emulsion among the following is   

 (1) Cheese  (2) Butter  (3) Dust   (4) Milk  

 fuEufyf[kr esa ls ik;l ¼beY'ku½ dk mnkgj.k gS 

 (1) iuhj   (2) eD[ku  (3) /kwy   (4) nw/k 

Ans. (4)  
Sol. Milk  
 Dispersed phase : liquid fat ifjf{kIr izkoLFkk 
 Dispersion medium: water ifjf{kIr ek/;e 
 

50. The ore of Aluminium among the following is    

 (1) Malachite   (2) Calamine  (3) Limonite  (4) Cryolite   

 fuEufyf[kr esa ,sYkqfefu;e dk v;Ld gS 

 (1) eSykdkbV  (2) dSykekbu  (3) fyekssukbV  (4) Øk;ksykbV 

Ans. (4) 

Sol. Cryolite Øk;ksykbV Na3AlF6  

 

51. Basicity of H3PO3 is    

 H3PO3 dh {kkjdrk gS 

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

Ans. (2) 
Sol. Basicity of H3PO3 = 2 (is due to two O–H bond) 
 {kkjdrk H3PO3 = 2 (nks O–H cU/k ds dkj.k) 

 

 

P 

O

OH 
H HO   

 

52. Correct electronic configuration of Gadolinium (Z = 64) is    

 xSMksfyfu;e (Z = 64) dk lgh bysDVªkWfud foU;kl gS  

 (1) [Xe] 4f8 5d0 6s2 (2) [Xe] 4f7 5d2 6s1 (3) [Xe] 4f8 5d1 6s1 (4) [Xe] 4f7 5d1 6s2 

Ans. (4)  
Sol. Gadolinium xSMksfyfu;e: [Xe]4f7 5d16s2 
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53. The geometry and magnetic nature of the complex ion [Co(NH3)6]3+ are  

 (1) octahedral, diamagnetic   (2) octahedral, paramagnetic    

 (3) tetrahedral, diamagnetic  (4) tetrahedral, paramagnetic 

 [Co(NH3)6]3+  ladqy vk;u dh T;kfefr ,ao pqEcdh; izÑfr Øe'k% gSa 

 (1) v"VQydh;] izfrpqEcdh;  (2) v"VQydh;] vuqpqEcdh;    

 (3) prq"Qydh;] izfrpqEcdh;  (4) prq"Qydh;] vuqpqEcdh; 

Ans. (1)  
Sol. [Co(NH3)6]+3 
 Co+3 : 3d6   
 NH3 : S.F.L. 
 C.N.= 6: octahedral, diamagnetic v"VQydh;] izfrpqEcdh; 
 

54. Alkyl halide undergoing SN2 reaction most readily among the following is    

 fuEufyf[kr esa ls vf/kd lqxerk ls SN2 vfHkfØ;k n'kkZus okyk ,fYdy gSykbM gS 

 (1) CH3 – Br    (2) CH3 – CH2 – Br     

 (3) (CH3)2 – CH – Br   (4) (CH3)3C – Br  

Ans. (1) 

Sol. CH3 – Br is 1° alkyl halide with least–steric hindrance, undergoes fastest SN2 reaction. 

 CH3 – Br de f=kfoe izfrckf/kr 1° ,fYdy gsykbM gS blfy, ;g rhoz nj ls SN2 vfHkfØ;k nsxkA  
  

55. 

OH 

+ CCl4 + 4KOH  [A]   

 

H

OCOCH 23  [B]   

 [A] and [B] in the above reaction are  

  

 (1) 

 OH 

COOH 
 and 

 OH 

OCOCH3 

   

 (2) 

 OH 

CHO 

 and

  

 OH 

OCOCH3 

    

 (3) 

 OH 

COOH 
and   

OCOCH3 

COOH 
   

 (4) 

 OH 

CHO 

and  

OCOCH3 

COOH 
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OH 

+ CCl4 + 4KOH  [A]   

 

H

OCOCH 23  [B] 

 mi;qZDr vfHkfØ;k vuqØe esa [A] ,oa [B] gSa 

 (1) 

 OH 

COOH 
 ,oa

  

 OH 

OCOCH3 

   

 (2) 

 OH 

CHO 

 

,oa

  

 OH 

OCOCH3 

    

 (3) 

 OH 

COOH 
,oa   

OCOCH3 

COOH 
   

 (4) 

 OH 

CHO 

,oa  

OCOCH3 

COOH 
 

Ans. (3) 

Sol. 

 OH 

  KOH,CCl4

 OH 

C 
OH 

O

(A) 


 

H

O)COCH( 23

 

O–C–CH3 

COOH

O

 

 

56. Aldehyde which does not show Cannizzaro reaction is     

 (1) Formaldehyde   (2) Benzaldehyde     

 (3) Pivaldehyde    (4) Acetaldehyde   

 ,sfYMgkbM tks dSfutkjks vfHkfØ;k ugha n'kkZrk gS] gS 

 (1) QkesZfYMgkbM    (2) csUtSfYMgkbM    

 (3) fioSfYMgkbM    (4) ,slhVSfYMgkbM  

Ans. (4)  

Sol. Cannizzaro reaction is not shown by aldehyde/ketones with . Hydrogen, They undergo aldol 
condensation.  

 Acetaldehyde CH3CHO has  hydrogen and do not undergo Cannizzaro reaction. 

Sol. ,fYMgkbM@dhVksu nksuksa gh dSfutkjks vfHkfØ;k ugha nsrs gSA D;ksfd buesa  gkbMªkstu gksrk gS blfy, ;s ,YMksy 
vfHkfØ;k nsrs gSA  

 pwafd ,fYMgkbM CH3CHO esa  gkbMªkstu ugha gksrs gS blfy, ;g dSfutkjks vfHkfØ;k ugha nsrk gSA  
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57. 

 NO2

Reduction [6H] 

Sn + HCl 
[A] 

NaNO2 + HCl 

0º – 5º C 

[B] 
[A] [C] 

   
 Product [C] in the above reaction sequence is  
 (1) p-hydroxy azobenzene   (2) p-amino azobenzene    
 (3) diphenyl amine    (4) benzene  

 

 NO2

vip;u [6H] 

Sn + HCl 
[A] 

NaNO2 + HCl 

0º – 5º C 

[B] 
[A] [C] 

 
 mi;qZDr vfHkfØ;k vuqØe esa mRikn [C] gSA 

 (1) p-gkbMªkWDlh ,stkscsathu    (2) p-,sehuksa ,tkscsathu 

 (3) MkbQsfuy ,ehu    (4) csathu 

Ans. (2)  

Sol. 

 NO2 

  HCl/Sn

 NH2 

(A) 

Cº50

HClNaNO2



  

 
N2Cl– 

(B) 

+ NH2 

(A) 
N=N NH2 

 

 p-amino azobenzene 
 p-,sehuksa ,tkscsathu 

  
58. Non-reducing sugar among the following is     
 (1) Glucose  (2) Fructose   (3) Sucrose  (4) Maltose  
 fuEufyf[kr esa ls vuipk;h 'kdZjk gS  

 (1) Xywdksl  (2) ÝsDVksl  (3) lqØksl  (4) ekYVksl 

Ans. (3) 

Sol. Sucrose does not have hemiacetal group. hence it is not a reducing sugar.  
 lqØksl esa gseh,lhVsy lewg ugha gksrk gS vr% ;g vuvipk;d 'kdZjk gksrh gSA  

 
59. Biodegradable polymer among the following is    
 (1) Nylon 6  (2) Nylon 6,6  (3) Nylon 2– nylon 6 (4) Polythene  
 fuEufyf[kr esa ls tSofuEuhdj.k cgqyd gSA 

 (1) ukbykWu 6  (2) ukbykWu 6,6  (3) ukbykWu 2– ukbykWu 6 (4) ikWyhFkhu  

Ans. (3)  
Sol. Nylon-2-nylon-6 is made up of glycine [NH2-CH2-COOH] and 6 amino hexanoic acid. It is 

biodegradable polymer. 
 ukbykWu-2-ukbykWu-6 dk fuekZ.k Xykblhu [NH2-CH2-COOH] rFkk 6 ,ehuks gsDlsukWbd vEy }kjk fd;k tkrk 

gSA ;g ,d tSofuEuhdj.k cgqyd gSA  

 
60. Antacid drug among the following is    
 (1) paracetamol  (2) Terfenadine  (3) Equanil  (4) Ranitidine 
 fuEufyf[kr esa ls izfrvEy vkS"kf/k gS 

 (1) iSjklhVsekWy  (2) VjQsukfMu  (3) bDosfuy  (4) jSfufVfMu 

Ans. (4)  
Sol. Ranitidine is antacid drug. 
 jSusfVfMu izfrvEy gksrk gSA 
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PART-III 
MATHEMATICS 

 

61. Function f : R  R, f(x) = x4 is  

 (1) one–one onto    (2) many–one onto  

 (3) one–one but not onto   (4) neither one–one nor onto 

 Qyu f : R  R, f(x) = x4 gS 

 (1) ,dSdh vkPNknd    (2) cgq ,dSdh vkPNknd  

 (3) ,dSdh fdUrq vkPNknd ugha   (4) uk rks ,dSdh uk gh vkPNknd  

Ans. (4) 

Sol.  f : R  R, f(x) = x4 
 

 

 Hence neither one-one nor onto 
 vr% uk rks ,dSdh uk gh vkPNknd 

 

62. Range of function f (x) = 1 + 3 cos 2x is  

 Qyu f (x) = 1 + 3 cos 2x dk ifjlj gS& 

 (1) {–2, 4}  (2) [–2, 4]  (3) (0, 4)  (4) (–2, 0) 

Ans. (2) 

Sol. f(x) = 1 + 3 cos 2x 
 –1  cos 2x  1 
 –3  3 cos 2x  3 
 –2  1 + 3 cos 2x  4 

 –2  f(x)  4 

 = f(x)  [–2, 4] 

 

63. Value of {cos 18º – sin 18º} is  

 {cos 18º – sin 18º} dk eku gS& 

 (1) 2 cos 27º  (2) 2 sin 27º  (3) 3 cos 27º  (4) 3 cos 27º 

Ans. (2) 

Sol. cos 18° – sin 18° 
 = cos 18° – cos 72° 

 = 2 sin 






 
2

7218
sin 







 
2

1872
 

 = 2sin 45° sin 27° 

 = 2 sin 27° 
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64. Find the real values of x and y, if (3x – 7) + 2iy = – 5y + (5 + x)i 

 x rFkk y ds okLrfod eku Kkr dhft;s ;fn (3x – 7) + 2iy = – 5y + (5 + x)i 

 (1) –1, 2  (2) 1, 2   (3) 1, –2  (4) –1, –2 

Ans. (1) 

Sol. (3x – 7) + 2iy = – 5y + (5 + x)i 
 on comparing  rqyuk djus ij 

 3x – 7 = – 5y 
 3x + 5y = 7 ….(1) 
 & 2y = 5 + x 
 x – 2y = – 5 ……(2) 
 on solving equation (1) & (2)  (1) o (2) dks gy djus ij 

 x = – 1, y = 2 

 

65. How many numbers can be formed in between 100 and 1000 in which every digit is either 2 or 9? 

 100 ls 1000 ds e/; ,slh fdruh la[;k;sa cuk;h tk ldrh gS ftuesa izR;sd vad ;k rks 2 gks ;k 9 gks? 

 (1) 1   (2) 2   (3) 8   (4) 16 

Ans. (3) 

Sol. Every digit is either 2 or 9 

 

 

2        2       2 
ways ways ways  

 = 2 × 2 ×  2 = 8 numbers possible 
Hindi izR;sd vad ;k rks 2 ;k 9 gksxkA 

 

 

2        2       2 
rjhds rjhds  rjhds  

 = 2 × 2 ×  2 = 8 laHkkfor la[;k,sa 

66. The term without x in the expansion of 
12

2x2

1
x2 







   is 

 

12

2x2

1
x2 







   ds izlkj esa x jfgr in gS 

 (1) 495   (2) –495  (3) –7920  (4) 7920 

Ans. (4) 

Sol. 

12

2x2

1
x2 







   

 Tr+1 = 12Cr (2x)12–r 
r

2x2

1







 
 = 12Cr 212–r 

r

2
1







 
 x12–3r 

 for independent term (Lora=k in ds fy,) 12 – 3r = 0   r = 4 

  T5 = 12C4 . 28 . 
4

2
1







  = 42
1.2.3.4

9.10.11.12
 

 = 990 × 8 
 = 7920 
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67. For which value of n, expression 
nn

1n1n

ba

ba


 

 is the arithmic mean of a and b? 

 n ds fdl eku ds fy, O;atd 
nn

1n1n

ba

ba


 

 a o b dk lekUrj ek/; gS? 

 (1) 0   (2) 1   (3) 
2
1

   (4) – 1 

Ans. (1) 

Sol. 
nn

1n1n

ba

ba



 

= 
2

ba 
 

  2an+1 + 2bn+1 = an+1 + bna + anb + bn+1 

  an+1 –anb + bn+1 – bna =  0 
  an(a – b) – bn(a – b) = 0 
 (a – b) (an – bn) = 0 
 But (ijUrq) a  b   an – bn = 0  an =  bn 

      
0b

b
a

1
b
a















  

     n = 0 
 

68. If the sum of p terms of an AP is equal to the sum of q terms of the same AP then sum of (p + q) 

terms will be  

 ;fn fdlh lekarj Js<+h ds p inksa dk ;ksxQy mlh lekarj Js<+h ds q inksa ds ;ksxQy ds cjkcj gks] rks (p + q) 

inksa dk ;ksx gksxkA 

 (1) 2p   (2) q   (3) 0   (4) 
2

qp 
 

Ans. (3) 

Sol. Sp = Sq 

 
2
p

(2a + (p –1)d) = 
2
q

(2a + (q –1)d) 

  2a(p – q) + (p2 – p – q2 +  q) d = 0 
  2a (p – q) + (p – q) (p + q –1) d = 0 
  2a + (p + q –1) d = 0   …..(1) 

 Now (vc) Sp+q = 
2

qp 
(2a + (p + q –1)d) 

  = 0 from (i) ((i) ls) 

 

69. If log x – log (x – 1) = log 3, then the value of x is  

 ;fn log x – log (x – 1) = log 3, gks] rks x dk eku gS 

 (1) 2   (2) 3   (3) 1 
2
1

   (4) 32 

Ans. (3) 
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Sol. logx – log(x –1) = log3   log 







1x
x

=  log3 

  
1x

x


= 3  x = 3x – 3  2x = 3 

 x = 
2
3

 

 

70. The value of 
0x

lim


 
2)x2(

x


 is  

 
0x

lim


 
2)x2(

x


 dk eku gS 

 (1) 1   (2) 2   (3) 22   (4) 2 + 2  

Ans. (3) 

Sol. 
22x

22x

22x

x
lim

0x 





 = 

22x
)2)2x(x

lim
0x 




=  22xlim
0x




 = 2222    

 

71. Number of terms in the expansion of (a + b + c)n is   

 (a + b + c)n ds izlkj esa inksa dh la[;k gS 

 (1) n 1
2
 

 
 

  (2) n 2
2
 

 
 

 (3) 
 n 1 (2n 1)

2

 
  (4) 

 n 1 (n 2)

2

 
 

Ans. (4) 

Sol. (a + b + c)n 

 Number of terms (inksa dh la[;k) = n+2C2 = 
2

)1n)(2n( 
 

 

72. The argument of complex number 
1 2i
1– 3i


 is  

 lfEeJ la[;k  
1 2i
1– 3i


 dk dks.kkad gS 

 (1) 
4


   (2) 
2


   (3) 
3
4


   (4) 
5
4


 

Ans. (3) 

Sol. 
i31
i21

z



  

 z = 
)i31)(i31(
)i31)(i21(




= 
91

)32(i)61(



 

 z = 
2
i

2
1

10
5

i
10

5


















 
 

 Arg (z) =  – tan–1 






 









2
1

2
1

=  – 
4

3
4
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73. Straight line y = ( m)x a  will touch the circle x2 + y2 = c2, if  

 ljy js[kk y = ( m)x   o`Ùk x2 + y2 = c2, dks Li'kZ djsxh] ;fn 

 (1) a c( 1 m)       (2) 2c a( 1 m )      

 (3) 2a c( 1 m )       (4) c a( 1 m)    

Ans. (1) 

Sol. Equation of circle : x2 + y2 = c2 

 y =  m  x + a is tangent 

 if 

 a2 = c2   





 

2
m1  

 a2 = c2 (1 + m) 

  a = ± c m1  

Hindi o`Ùk dk lehdj.k : x2 + y2 = c2 

 y =  m  x + a ,d Li’’'kZ js[kk gSA 

 ;fn 

 a2 = c2   





 

2
m1  

 a2 = c2 (1 + m) 

  a = ± c m1  
 

74. If p is the length of perpendicular drawn from origin to the line x + y 3  = 1 value of p will be  

 ;fn p ewyfcUnw ls js[kk x + y 3  = 1 ij Mkys x;s yac dh yEckbZ p gks rks p dk eku gS 

 (1) 
1
4

    (2) 
1
2

    (3) 3
2

    (4) 1 

Ans. (2) 

Sol. 13yx   

 length of tangent on given line from origin = p 
 (ewy fcUnw ls nh xbZ  js[kk ij Li’'kZ js[kk dh yEckbZ = p) 

  p = 
2
1

2
1

31

100








 

 

75. If straight line y = x + c touches ellipse 2x2 + 3y2 = 6 then the value of c is 

 ;fn ljy js[kk y = x + c nh?kZo`Ùk 2x2 + 3y2 = 6 dks Li’'kZ djrh gks rks c dk eku gksxk 

(1) 5   (2)–5   (3) 5– 5    (4) ± 5  

Ans. (4) 

Sol. Equation of ellipse : 2x2 + 3y2 = 6 

 1
2
y

3
x 22

  

 line y = x + c is tangent,    {slope of line (m) = 1} 
 when c2 = 3 (1)2 + 2 
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 c2 = 5   

c = ± 5  

Hindi nh?kZo`Ùk dk lehdj.k: 2x2 + 3y2 = 6 

 1
2
y

3
x 22

  

 js[kk y = x + c Li'kZ js[kk gS,    {js[kk dh izo.krk (m) = 1} 

 tc c2 = 3 (1)2 + 2 

 c2 = 5   

c = ± 5  

 

76. If  
4
1

AP  ,  
3
1

BP  , P(A B) = 
6
5

 then events A and B are  

 (1) mutually exclusive   (2) dependent 
 (3) independent    (4) None of these 

 ;fn  
4
1

AP  ,  
3
1

BP  , P(A B) = 
6
5

 rc ?kVuk,¡ A rFkk B gS  

 (1) ijLij viorhZ    (2) vkfJr   

 (3) vukfJr     (4) buesa ls dksbZ ugha 

Ans. (3) 

Sol. P ( A ) = 
1
4

 P (B) =
1
3

, P (AUB) = 
5
6

 

  P (A) = 1– 1
4

= 
3
4

 

  P (AB) = 
3 1 5 13 5 3 1
4 3 6 12 6 12 4
       

 Here (;gka) P (AB) = P (A) P (B) 

  Hence events A&B are independent  (vr% ?kVuk,a A vkSj B Lora=k gS) 

 

77. Value of cot–1 
















xsin1)xsin1(

xsin1)xsin1(
 is   

;fn cot–1

















xsin1)xsin1(

xsin1)xsin1(
 dk eku gS   

 (1) ( – x)   (2) (2 – x)  (3) 
2
x

   (4) 






 
2

x2
  

Ans. (4) 

Sol. 1 (1 sinx) (1 sinx)
cot

1 sinx 1 sinx

   
 

    
       

 on rationalizing (ifjes; dj.k ls) 

 

 
2

1 1 sinx 1 sinx 2 1 sin x
cot

1 sinx 1 sinx

     
 

    
 

 1 2 2cosx
cot

2sinx
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2

1

x
2 2(2cos 1)

2cot
x x

2x2sin cos
2 2



   
 
 
 

 

 

2

1

x
2 4cos 2

2cot
x x

4sin cos
2 2



   
 
 
 

 

 1 x x 2 x
cot cot

2 2 2
         

  

 

78. If A = 





















02

81

02

yx 3

, then 
1

02

yx










 =  

 (1) 










12

20
  (2) 








10

01
   (3) 











12

80
   (4) 


















4
1

2
1

2
1

0
  

 ;fn A = 





















02

81

02

yx 3

, ;fn 
1

02

yx










 =  

 (1) 










12

20
  (2) 








10

01
   (3) 











12

80
   (4) 


















4
1

2
1

2
1

0
  

Ans. (4) 

Sol. A =










 3y
0

x
2 = 



 8

0
1
2  

 x = 1,    y3 = 8 
 
    x = 1, y = 2 

 For  
1y

0
x
2






  = 

12
0

1
2






  ds fy, 

 Let   B = 



 2

0
1
2  

|B| = 0 – 4 = – 4 

Adj (B) = 



 


2
1

0
2  

B–1 =
12

0
1
2






 = 

4
1  2

1
0

2


  =












2
1

4
1

0

2
1  

 

79. If A and B are two square matrices of order 3 × 3 such that |A| = – 1, |B| = 3, then the value of 
|3AB|  will be    

 ;fn A rFkk B nks 3 × 3 Øe dk oxZ vkO;wg bl izdkj ls gS fd |A| = – 1, |B| = 3, rc |3AB| dk eku gksxk 

 (1) –9    (2) –81    (3) –27    (4) 81  

Ans. (2) 

Sol. A  = –1 , B  = 3 
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 Order of Both A & B are = 3 × 3   (A vkSj B nksuks ds Øe = 3 × 3 gSA)  

  rder of  [A B] = 3 × 3
 |3AB| = 33 | AB|

  = 3 3  A  B  

 (27) × (–1) × (3) = – 81 
 

 

80. If f(x) = 











0xk

0x
x

xcos1
 is continuous at x = 0, then value of k will be 

;fn f(x) = 











0xk

0x
x

xcos1
 }kjk ifjHkkf"kr Qyu x = 0 ij lrr gks rks k dk eku gksxk 

 (1) 0    (2) 
2
1

    (3) 
4
1

    (4) 
2
1

  

Ans. (1) 

Sol. for continuous f (0) = Lim
x 0

1 cosx
x


 using L.H. Rule 

           = 
1

xsin0
lim

0x




= sin 0 = 0 

Hindi lrr~ ds fy, f(0) = Lim
x 0

1 cosx
x


 L.H. fu;e ls  

           = 
1

xsin0
lim

0x




= sin 0 = 0 

 
 

81. If xa yb = (x + y)a+b , then 
dx
dy

 = 

;fn xa yb = (x + y)a+b , rc 
dx
dy

 =  

 (1) 
y
x

   (2) 
x
y

    (3) xa – yb    (4) 
b

a

y

x
  

Ans. (2) 
Sol. x yb = (x + y)a+b 

 a nx + b ny = (a+b) n (x+y) 

   a b dy 1 dy
a b 1

x y dx x y dx
       

 

  
b a b dy a b a
y x b dx x y x

  
     

 

   
x)yx(

ayaxbxax
dx
dy

)yx(y
byaybybx















 

  
dy y
dx x
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82. Coordinates of the point on the parabola y2 = 18x at which the ordinate increases at twice the rate 
 of the abscissa is  
 ijoy; y2 = 18x ij fLFkr ,d fcUnq ds funsZ'kkad] tcfd dksfV dks c<us dh nj] Hkqt ds c<us dh nj dh 

 nqxquh gS] gksxsa 

 (1) (2, 4)   (2) (2, –4)   (3) 






 
2
9

,
8
9

   (4) 







2
9

,
8
9

  

Ans. (4) 

Sol. y2 =  18x, given (fn;k x;k gSA) 
dy dx

2
dt dt

  

 2 y 
dy dx

18
dt dt

  

   2y
dx dx

2 18
dt dt

   
 

 

  y = 9/2   x = 9/8     (9/8, 9/2) 
 

 

83. The equation of the tangent to the curve (1 + x2)y = 2 – x at the point where it crosses the x-axis 
 will be 

 oØ (1 + x2)y = 2 – x ds ml fcUnq ij Li'kZ js[kk dk lehdj.k] tgka oØ x-v{k dks feyrk gS] gksxk  

 (1) x + 5y = 2   (2) x – 5y = 2   (3) 5x – y = 2  (4) 5x + y – 2 = 0 
Ans. (1) 

Sol. (1 + x2)y = 2 – x 
 at y = 0, x = 2 
 point (2, 0) 

 Now (1 + x2) 
dx
dy

 + y(2x) = –1 

 at point (2, 0) 

 
dx
dy

 = 
5
1

 

 so tangent y – 0 = 
5
1

(x – 2) 

 x + 5y = 2 
Hindi (1 + x2)y = 2 – x 
 y = 0, x = 2 ij 

 fcUnq (2, 0) 

 vc (1 + x2) 
dx
dy

 + y(2x) = –1 

 fcUnq (2, 0) ij 

 
dx
dy

 = 
5
1

 

 blfy, Li'kZ js[kk y – 0 = 
5
1

(x – 2) 

 x + 5y = 2 
 
 
 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


STATE TALENT SEARCH EXAMINATION-2019 | 24-11-2019  ® 

 

 

 ® 

 

Reg. / Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 
 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
STSE-29 

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 
 

84. The maximum value of 
x
elog x

 is  

x
elog x

 dk vf/kdre eku gS 

 (1) 1    (2) 
e
2

    (3) e    (4) 
e
1

  

Ans. (1) 

Sol. f(x) = 
x
elog x

 = 1
x

elogx
  

  Hence it has always value as 1  (vr% ;g lnSo ,d eku j[krk gSA) 

 

85. Value of  

 x
3

e
)1x(

)1x(
dx is  

  

 x
3

e
)1x(

)1x(
dk eku gS& 

 (1) c
)1x(

e
2

x





  (2) c

)1x(

e
2

x




   (3) c
)1x(

e
3

x




   (4) c
)1x(

e
3

x





 

Ans. (2) 

Sol. dxe
)1x(

)1x( x
3 


 = dxe

)1x(

2

)1x(

1x x
33 














 

 = dxe
)1x(

2

)1x(

1 x
32 












 

 It is of form (bldk :i):  xe (f(x) + f'(x)) dx = ex f(x) + c 

 = c
)1x(

e
2

x




 

 

 

86. If 


0

xf(sinx)dx = A 


0

f(sinx)dx, then value of A is  

 ;fn 


0

xf(sinx)dx = A 


0

f(sinx)dx, rc A dk eku gS  

 (1) 0    (2) /2    (3) 2    (4) /4  
Ans. (2) 

Sol. Let I = 


0

dx)x(sinxf  …..(1) 

 Also, I = 



0

dx))x(sin(f)x(  

  



0

dx)x(sinf)x(  ……(2) 

 Add equation (1) & (2) 
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 2I = 



0

dx)x(sinf  

  I =
2




0

dx)x(sinf  

  on comparison 

 A = 
2


  

Hindi ekuk I = 


0

dx)x(sinxf  …..(1) 

 Also, I = 



0

dx))x(sin(f)x(  

  



0

dx)x(sinf)x(  ……(2) 

  (1) o (2) dks tksM+us ij 

 2I = 



0

dx)x(sinf  

  I =
2




0

dx)x(sinf  

  rqyuk djus ij 

 A = 
2


 

 

87. The area of the region bounded by the curve y = |x + 1|, x-axis and the ordinates x = –3 and x = 1 
is  

 (1) 1 sq. unit   (2) 2 sq. units   (3) 3 sq. units  (4) 4 sq. units  
 oØ y = |x + 1|, x-v{k rFkk dksfV;ksa x = –3 o x = 1 ls ifjc) {ks=k dk {ks=kQy gS  

 (1) 1 oxZ bdkbZ  (2) 2 oxZ bdkbZ   (3) 3 oxZ bdkbZ  (4) 4 oxZ bdkbZ 

Ans. (4) 

Sol. y = |x + 1| 

 

 2 

–3 –1 1 0 

 

 Area of shaded region = 






 






  22
2
1

22
2
1

 

 = 2 + 2 = 4 Square units  
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Hindi y = |x + 1| 

 

 2 

–3 –1 1 0 

 

 Nk;kafdr Hkkx dk {ks=kQy = 






 






  22
2
1

22
2
1

 

 = 2 + 2 = 4 oxZ bdkbZ  

 

88. The solution of differential equation 0
)x1(

)y1(
dx
dy

2

2





  when x = 0 and y = 

2
1

, is  

 vody lehdj.k 0
)x1(

)y1(
dx
dy

2

2





  dk gy tcfd x = 0 rFkk y = 

2
1

 gS] gksxk  

 (1) sin–1x + sin–1 y = 
2


    (2) sin–1x – sin–1 y = 
2


 

 (3) sin–1x + sin–1 y = 
6


    (4) sin–1x – sin–1 y = 
3


 

Ans. (3) 

Sol. 
2

2

x1

y1
dx
dy




 = 0 

 
2

2

x1

y1

dx
dy




  

 
22 x1

dx

y1

dy





 

 on Integrating- 

 sin–1y = – sin–1x + const 

 sin–1y + sin–1x = const 

 Now at x = 0 & y = 
2
1

 

 sin–1 







2
1

+ sin–1(0) = const. 

 const = 
6


 

  sin–1y + sin–1 x = 
6
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Hindi 
2

2

x1

y1
dx
dy




 = 0 

 
2

2

x1

y1

dx
dy




  

 
22 x1

dx

y1

dy





 

 Lekdyu djus ij  

 sin–1y = – sin–1x + vpj 

 sin–1y + sin–1x = vpj 

 vc x = 0 & y = 
2
1

 ij 

 sin–1 







2
1

+ sin–1(0) = const. 

 vpj = 
6


 

  sin–1y + sin–1 x = 
6


 

 

89. If k̂3ĵ2î2a 


, k̂ĵ2îb 


, ĵî3c 


 and bta


  is normal  to c


 then the value of t is    

;fn k̂3ĵ2î2a 


, k̂ĵ2îb 


, ĵî3c 


 rFkk bta


 , c


 ds vfHkyEc gS] rc t dk eku gS    

 (1) 8   (2) 4   (3) 6   (4) 2 

Ans. (1) 

Sol. ĵî3c,k̂ĵ2îb,k̂3ĵ2î2a 


 

 Given bta


  is perpendicular to c


 

    0c.bta 


   0)c.b(tc.a 


  t = – 
 
 c.b

c.a




 

 t = 
)23(
)26(




= 8 

Hindi ĵî3c,k̂ĵ2îb,k̂3ĵ2î2a 


 

 fn;k x;k gS fd bta


 , c


 ds yEcor~ gSA 

    0c.bta 


   0)c.b(tc.a 


 

  t = – 
 
 c.b

c.a




 

 t = 
)23(
)26(




= 8 
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90. The following table represents a probability distribution of a random variable X, 

  

X=xi 0 1 2 3 4 5 6 7 

p(X=xi) 0 2p 2p 3p p2 2p2 7p2 2p 

 

then the value of p is   

 ,d ;kn`fPNd pj X dk izkf;drk caVu fuEu lkj.kh }kjk fu:fir fd;k tkrk gS  

  

X=xi 0 1 2 3 4 5 6 7 

p(X=xi) 0 2p 2p 3p p2 2p2 7p2 2p 

 

rc p dk eku gS 

 (1) 
10
1

   (2) –1   (3) 
10
1

   (4) 
5
1

 

Ans. (1) 

Sol. Total probability  (dqy izkf;drk) = 1 

 0 + 2p + 2p + 3p + p2 + 2p2 + 7p2 + 2p = 1 

  10p2 + 9p – 1 = 0 

  (10p – 1)(p + 1) = 0 

  p = 
10
1

, p = –1 (Reject) (vLohdk;Z) 

  so (blfy,) p = 
10
1

 

 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


 


