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PART-I 
PHYSICS 

 

1. While performing Ohm's law experiment, an observer makes 4% error in voltmeter reading 

measurement and 2% error in ammeter reading measurement. Then probable maximum 

percentage error in determination of resistance will be  

 Vkse ds fu;e dk iz;ksx djrs le; ,d izs{kd oksYehVj ikB;kad ds ekiu esa 4% =kqfV o vehVj ikB;kad ds 

ekiu esa 2% =kqfV djrk gS rks mlds }kjk izfrjks/k ds ekiu esa vf/kdre laHkkfor izffr'kr =kqfV gksxhA 

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

Sol. (2)  

R = 
V
I

 

 
R V I

R V I
  

   

 
R

R


 % = 4% + 2% = 6% 

 

2. The unit vector ˆ(A)  along vector ˆ ˆA 3i 4j   will be  

 lfn'k ˆ ˆA 3i 4j   ds vuqfn'k ,dkad lfn'k ˆ(A) gksxkA 

 (1) ˆ ˆ ˆA 3i 4j     (2) 
ˆ ˆ3i 4 j

Â
5


   (3) 
ˆ ˆ3i 4 j

Â
12


   (4) 
ˆ ˆ3i 4 j

Â
7


  

Sol. (2)  

Â  = 
A

| A |
= 

ˆ ˆ3i 4 j
5


  

 

3. If a projectile is projected for maximum horizontal range at earth by initial velocity u then maximum 

height from ground attained by that will be  

 ;fn i`Foh ij ,d iz{ksI; dks vf/kdre {kSfrt ijkl ds fy, izkjafHkd osx u ls iz{ksfir fd;k tkrk gS rks mlds 

}kjk izkIr /kjkry ls vf/kdre ÅWapkbZ gksxhA 

 (1) 
2u

2g
    (2) 

24u
g

  (3) 
22u

g
  (4) 

2u
4g

 

Sol. (4) 

  = 45° Rmax : 

 H = 
2 2u sin
2g


 

 Hmax = 
2u

4g
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4. If coefficient of kinetic friction is k = 0.04 between the surface and trolley then the acceleration of 

trolley–-block system as shown in diagram will be (g = 10m/s2) 

 

 (1) 1.33 m/s2  (2) 0.33 m/s2   (3) 0.75 m/s2   (4) 0.66 m/s2 

 ;fn VªkWyh o i`"B ds chp xfrt ?k"kZ.k xq.kkad k = 0.04 gS rks fp=k esa n'kkZ;s CykWad–VªkWyh fudk; dk Roj.k 

gksxk (g = 10m/s2) 

 

 (1) 1.33 m/s2  (2) 0.33 m/s2   (3) 0.75 m/s2   (4) 0.66 m/s2 

Sol. (1)  

 

  

k10g 

a 

2 Kg 

2g 

a 

10 Kg 

 

 a = k2g 10g
12
 

 = 
20 0.04 100

12
 

 

 = 
20 4

12


 = 
16
2

= 
4
3

 = 1.33 m/sec2     

  

T 

2 kg BLOCK 

VªkWyh 
Roj.k (a) 

T T 

W 
Roj.k (a) 

10 kg 

fk 

T 

2 kg BLOCK 

TROLLEY 
Acceleration (a) 

T T 

W 
acceleration (a) 

10 kg 

fk 
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5. If an object of mass m moving with velocity v collides with another object of mas 2 m which is in 

rest and both stick together in this collision and moves together with combined velocity then 

combined velocity will be  

 (1) zero   (2) v   (3) 
v
2

   (4) 
v
3

 

 ;fn ,d m nzO;eku dh v osx ls xfr'khy oLrq, 2m nzO;eku dh vU; fLFkj oLrq ls Vdkjkrh gS rFkk bl VDdj 

esa nksuks oLrq,Wa fpid tkrh gS o VDdj ds i'pkr~ lkFk–lkFk la;qDr osx ls xfr djrh gS rks la;qDr osx gksxkA 

 (1) 'kwU;    (2) v   (3) 
v
2

   (4) 
v
3

 

Sol. (4)  

Pi = mV 
 Pf = 3mv’ 
 Pi = Pf 

 V’ = V
3

   

 

6. If two planets are having densities of ration d1 : d2 and radii of ratio R1 : R2 then the ration of their 

gravitational acceleration will be     

 ;fn nks xzgksa ds ?kuRoksa dk vuqikr d1 : d2 o f=kT;kvksa dk vuqikr R1 : R2 gks, rks muds xq:Roh; Roj.kksa dk 

vuqikr gksxkA 

 (1) d1R2 : d2R1     (2) d2R1 : d1R2 

 (3) d1R1 : d2R2      (4) d2R2 : d1R1 

Sol. (3)  

g = 
2

GM
R

 = 

3

2

4
Gd. R

3
R


 

 g  dR 

 1 1 1

2 2 2

g d R
g d R

    

 

7. Four solid spheres are placed in such a way that their coincide with four corners of a square 

having each side 20 cm (negligible mass). If each solid sphere is of 5 kg mass and  10 cm 

diameter, then moment of inertia of whole system about an axis passing through the centre of 

square and perpendicular to its plane (in kg–m2) will be 

 ;fn 10 lseh O;kl ,oa 5 fdyksxzke nzO;eku ds pkj Bksl xksys bl izdkj gSa fd muds dsUnz 20 lseh (ux.; 

nzO;eku dh) Hkqtk ds ,d oxZ ds pkjks dksuksa ij fLFkr gS rks oxZ ds dsUnz ls xqtjus okyh o oxZ ds ry ds 

yEcor~ v{k ds lkis{k iwjs fudk; dk tM+Ro vk?kw.kZ (fdxzk&ehVjs esa) gksxkA 

 (1) 0.30   (2) 0.42   (3) 0.40   (4) .032 
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Sol. (2)  

 

 
m,R m,R 

m,R m,R 

a = 20 cm   

 

I = 4 
2

22 a
mR m

3 2

  
  

   
 

I = 
8
5

 mR2 + 2ma2 

I = 
8
5

× 5 × (5 × 10–2)2 + 2 × 5 × (20 × 10–2)2 

I = 2 × 10–2 + 4 × 10–1 = 0 .42 kg –m2  
 

 

8. If a is amplitude of a simple harmonic oscillator then at which value of displacement the kinetic 

energy and potential energy of this oscillator will become equal?  

 (1) 
a

2
    (2) 

a
2

   (3) zero   (4) 
a
4

 

 ;fn ,d ljy vkorh nksyd dk vk;ke a gS rks foLFkkiu ds fdl eku ij bl nksyd dh xfrt ÅtkZ ,oa 

fLFkfrt ÅtkZ cjkcj gks tks;xh?  

 (1) 
a

2
    (2) 

a
2

   (3) 'kwU;   (4) 
a
4

 

Sol. (1)  

K.E. = P.E 

 
1
2

m2(a2 – x2) = 
1
2

m2x2  

 x = ± 
a

2
  

 

9. If a stationary wave is represented by the equation as follows: 

 Y = 0.02 sin 4x cos2t metre  

 then the distance between two consecutive antinodes in this wave will be  

 (1) 0.25 m  (2) 0.50 m  (3) 0.75 m  (4) 1.00 m 

 ;fn ,d vizxkeh rjax dks fuEukuqlkj lehdj.k }kjk O;Dr djrs gSA 

 Y = 0.02 sin 4x cos2t ehVj  

 rks bl rjax esa nks Øekxr izLriUnksa ds e/; nwjh gksxh 

 (1) 0.25 ehVj  (2) 0.50 ehVj  (3) 0.75 ehVj  (4) 1.00 ehVj 
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Sol. (1)  

K = 4 = 
2


 

 2 = 
1


 

  = 
1
2

 

 Distance nwjh = 
2


 = 
1
4

 = 0.25 m 

 

10. A copper wire is having length 2m and area of cross–section 2 mm2. Then amount of work done 

(in joule) in increasing its length by 0.1 mm will be (young's modulus of elasticity for copper  

Y = 1.2 × 1011 Nm–2)  
 2m ehVj yEcs rFkk 2 mm2 vuqizLFk dkV {ks=k dk ,d rkWacs dk rkj gS rks bldh yEckbZ esa 0.1 mm o`f) djus 

ds fy, fd;k x;k dk;Z (twy esa) gksxk 

 (rkWacs ds fy, ;ax izR;kLFkrk xq.kkad Y = 1.2 × 1011 Nm–2)  

 (1) 6 × 104   (2) 6 × 10–3   (3) 6 × 103  (4) 6 × 10–4 

Sol. (4)  

W = 
1
2

 kx2 

 k = 
YA

 

 W = 
1
2

YA
x2 =

1
2

 × 
11 61.2 10 2 10
2

  
× (10–4)2 

 W = 6 × 10–4J  
 

11. Two spherical bodies of same material are having mass ration 1 : 8. If first body moves with 

terminal velocity vt in a viscous liquid then terminal velocity of second body in the same viscous 

liquid will be  

 ,d gh inkFkZ dh nks xksyh; oLrqvksa ds nzO;eku vuqikr 1 : 8 gSA ;fn izFke oLrq ,d ';ku nzo ea lhekUr osx 

vt ls xfr djrh gS rks f}rh; oLrq dk mlh ';ku nzo esa lhekUr osx gksxkA 

 (1) 2 vt   (2) 4 vt    (3) 8 vt    (4) vt 

Sol. (2)  

Vr2 

 
3

1 1
3

2 2

m r1
m 8 r

    

 
2

1

2

V 1 1
V 2 4

   
 

 

 V2 = 4V1   
 

   

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


STATE TALENT SEARCH EXAMINATION-2018 | 18-11-2018  ® 

 

 

 ® 

 

Corp. / Reg. 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-6 

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029 
 

12. Two graphs X and Y drawn between emissive power (E) and wavelength () for a black body at 

127ºC and 527ºC respectively are shown in diagram. If A be the area lying between E –  graph 

and -axis for graph X then this area for graph Y will be  

 ,d d``f".kdk ds fy, 127º C ,oa 527ºC ij mRltZu {kerk (E) ,oa rjaxnS/;Z () ds e/; vkjs[k Øe'k: X o Y 

}kjk fp=kkuqlkj n'kkZ;s x;s gSA ;fn X–vkjs[k ds fy, E –  oØ o – v{k ds e/; dk {ks=kQy A gS rks Y 

vkjs[k ds fy, ;g {ks=kQy gksxkA  

 

 

E Y T2 = 527º C 

T1 = 127º C 



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

Sol. (4)  

Area of graph is E  T4   (xzkQ dk {ks=kQy E  T4) 

 

4 4 4

1 1

2 2

A T 400 1 1
A T 800 2 16

             
    

 

 A2 = 16A1  

 

13. Isothermal and adiabatic P–V curves are shown in diagram. Then the ratio of slope of isothermal 

P–V curve and slope of adiabatic P–V curve at point X is 

 

X 

Y 

T1 

T2 

Isothermal curve 

Isothermal curve 

Adiabatic curve 

Pressure (P) 

Volume (V) 
 

 (1) 
1


   (2)     (3) 
R


   (4) 
R
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 fp=k esa lerkih o :)ks"e P–V oØ vkjs[k n'kk;Z x;s gSA fcUnq X ij lerkih P–V oØ dh izo.kr ,oa :)ks"e 

P–V oØe dh izo.krk dk vuqikr gksrk gSA 

 

X 

Y 

T1 

T2 

lerkih oØ 

Lerkih oØ 

:)ks"e oØ 

nkc (P) 

 

 (1) 
1


   (2)     (3) 
R


   (4) 
R


 

Sol. (1)  

Slope of Isothermal = 
P
V


 

 Slope of adiabatic = – 
P
V

  
1


  

lerkih; dk <ky = 
P
V


 

 :nks"e dk <ky = – 
P
V

  
1


   

 

14. If temperature of nitrogen gas is raised from 27ºC to 327ºC then percentage increase in root mean 

square velocities and average kinetic energies of molecules respectively will be  

 ;fn ukbVªkstu xSl dk rki 27ºC ls c<+kdj 327ºC dj fn;k tkrk gS rks v.kqvksa ds oxZ ek/; ewy osx o 

v.kqvksa dh ek/; xfrt ÅtkZ esa izfr'kr of̀) Øe'k: gksxh 

 (1) 41.4%, 200% (2) 70.7%, 100%  (3) 70.7%, 200% (4) 41.4%, 100% 

Sol. (4) 

 VRMS T  
 T1 = 300 K 
 T2 = 600 K 

 RMS

RMS

V 600 300
100 100

V 300

 
    = ( 2 – 1) × 100 = 41.4% 

 K.E   T 

 100 ×
K.E

K.E


 = 
600 – 300

100
300

  = 100%  
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15. If two uniformly charged non–conducting infinite sheets are placed parallel to each other as shown 

in diagram then electric field at points P,Q and R respectively will be 

     

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 


Q  

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 

+ 
+ 


R  

+ 


P  

+ + 

 

 ;fn nks le:i vkosf'kr vifjfer vpkyd ijr fp=kkuqlkj ,d nwljs ds lekUrj j[kh gS rks fcUnq P,Q ,oa R 

ij fo|qr {ks=k Øe'k% gksxkA 

 (1) 0,,
00 





  (2) 0,
2

,
2 00 





  (3) 
00 2

,0,
2 





  (4) 
00 2

,0,
2 





   

Sol. (4) 

 EP = 
02




 + 
02




 = 
0




 

 EQ = 
02




 – 
02




 = 0 

 ER = 
02




 + 
02




 = 
0




 

 

16. If equivalent capacitance between point A and Point B is 10 F for capacitors as arranged in given 

diagram then capacitance of each capacitor will be      

 

C 

A 

C 

C 

C 
B 

C C 

     

 fn;s x;s fp=k esa la;ksftr la/kkfj=kksa ds fy;s ;fn fcUnq A o B ds e/; rqY; /kkfjrk 10 F gS rks izR;sd la/kkfj=k 

dh /kkfjrk dk eku gksxkA 

 (1) 10 F   (2) 5 F   (3) 20 F   (4) 2.5 F  

Sol. (3) 

 Equivalent circuit rqY; ijhiFk 
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C C

C

CC

CA
D B

 

 Between AD circuit is balance wheat stone bridge (AD ds e/; ijhiFk lUrqfyr OghV LVkWu larqfyr)    

 CAD = C 

 CAB = 
C
2

 = 10 F  

 C = 20 F 

 

17. The specific resistance of a metallic wire is  , its length is L metre, area of cross–section is A m2 

and resistance is R. If the length of wire is doubled by stretching it then its resistance will become 

  fof'k"V izfrjks/k dh ,d /kkrq ds rkj dh yEckbZ L ehVj] vuqizLFk dkV {ks=kQy A oxZ ehVj o izfrjks/k R gSA 

;fn rkj dh yEckbZ dks [khapdj nqxquh dj nsa rks bldk izfrjks/k gks tk;sxkA 

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

Sol. (1) 

 For constant volume when length of wire is doubled, area is half 

 (fu;r vk;ru ds fy, yEckbZ dk nqxquk djus ij {ks=kQy vk/kk gks tkrk gS) 

 R
A


   

 
2

R' . 4R
A / 2

    

 

18. An observer obtains null deflection in galvanometer at particular position, while performing meter 

bridge experiment, as shown in diagram then the value of unknown resistance 'X' be 

 ehVj lsrq dk iz;ksx djrs le; ,d izs{kd dks fp=k esa n'kkZbZ fLFkfr ij /kkjkekih esa 'kwU; fo{ksi izkIr gksrk gS rks 

vKkr izfrjks/k 'X' dk eku gksxkA 

    

G

B 

40 cm + – 

E = 6V 

60 cm 

K 

J 

C A 

D 

2 X 

 
 (1) 4    (2) 3   (3)  2     (4) 6    
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Sol. (2) 

 
2 40
x 60
  

 X = 3

 

19. If I is the current following in wire PQRS as shown in diagram then the value of magnetic field at 

point O will be 

 fp=k esa iznf'kr PQRS rkj esa I /kkjk izokfgr gS rks fcUnq O ij pqEcdh; {ks=k dk eku gksxkA 

    P 

Q 

O 

R 

S 
I 

I 

       

 (1) 
r2
Io    (2) 

r4
Io    (3)  

r2
Io




  (4) 
r4
Io




 

Sol. (2) 

 B0 = 0I
4r


 

20. A circular coil of 100 turns is formed by bending a 50 cm long copper wire and 3.14 amp current 

flows through it. Then magnetic moment of this coil (in A–m2) will be 

 ;fn 50 lseh yEckbZ ds rk¡cs ds ,d rkj dks eksM+dj 100 Qsjksa dh o`Ùkkdkj dq.Myh cuk ns o blesa 3.14 

,Eih;j /kkjk izokfgr djus ij dq.Myh dk pqEcdh; vk?kw.kZ (A–m2 esa) gksxkA 

 (1) 6.25 × 10–4  (2) 5.00 × 10–4 (3)  5.25 × 10–4   (4) 6.00 × 10–4 

Sol. (1) 

 M = NA 

 Radius of loop is ywi dh f=kT;k R = 
N 2 

 

 M = N. 
2

N 2
 
   

 

 M = 6.25 × 10–4  
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21. If a bar magnet is to be moved left between two coils X and Y which are placed perpendicular to 

the plane of paper as shown in diagram then by viewing from left of coil X, the directions of 

induced current in coil X and coil Y respectively will be 

  

 

N S 

X Y 
  

 (1) anticlockwise, clockwise   (2) anticlockwise, anticlockwise 

 (3)  clockwise, anticlockwise   (4) clockwise, clockwise 

 dkxt ds ry ds yEcor j[kh nks dq.Mfy;ksa X o Y ds e/; ,d n.M pqEcd fp=k esa n'kkZ;s vuqlkj ck;ha vksj 

xfr'khy gS rks dq.Myh X ds ck;ha vksj ls ns[kus ij dq.Myh X ,oa dq.Myh esa izsfjr /kkjk dh fn'kk Øe'k% 

gksxkA 

 (1) okekorZ] nf{k.kkorZ (2) okekorZ, okekorZ (3)  nf{k.kkor] okekorZ (4) nf{k.kkorZ] nf{k.kkorZ 

Sol. (3) 

 x = clock wise 

 y = Anticlockwise 

 x = nf{k.kkorZ 

 y = okekorZ 

 

22. If resistance R = 100 , inductance L = 100 mH and capacitance C = 10 F are connected in 

series in an a.c. circuit and frequency of source is equal to the frequency of circuit then the values 

of angular bandwidth and quality factor respectively are 

 (1) 1000 rad/ s, 0.5    (2) 2000 rad/ s, 0.5 

 (3)  2000 rad/ s, 1.0    (4) 1000 rad/ s, 1.0 

 ;fn ,d izR;korhZ /kkjk ifjiFk esa izfrjks/k R = 100 , izsjdRo L = 100 mH o /kkfjrk C = 10 F Js.kh Øe esa 

tqM+s gSa o ifjiFk esa L=kksr dh vkof̀r ds cjkcj gS rks ifjiFk esa dks.kh; cS.M pkSM+kbZ o fo'ks"krk xq.kkad ds eku 

Øe'k% gSaA 

 (1) 1000 js/ls, 0.5    (2) 2000 js/ls, 0.5 

 (3)  2000 js/ls, 1.0    (4) 1000 js/ls, 1.0 

Sol. (4) 

 r = 
1

LC
 = 

35

1 1
100.1 10





 

 r = 1000 rad/sec. 

 Q = rL 1000 0.1
1

R 100
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23. If an object is placed at a distance of d1 from the focus of a concave mirror having focal length  

and image formed by mirror of this is at distance d2 from focus then correct relation among these is 

 ;fn  Qksdl nwjh ds ,d vory niZ.k ls d1 nwjh ij ,d oLrq j[kh gS ,oa niZ.k }kjk bldk izfrfcEc Qksdl 

ls d2 nwjh ij curk gS rks fuEukafdr esa ls lgh lEcU/k gSA 

 (1) = d1 + d2  (2) = 21 dd   (3)  = 21 dd   (4) = 21 dd   

Sol. (3) 

 xy = f2  

 d1d2 = f2  

 f = 1 2d d    

 

24. In a Young's double slit experiment, the slits are separated by 0.28 mm distance and the screen is 

placed at 1.4 m away from the slits. The distance between the central bright fringe and the fourth 

bright fringe is measured at 1.2 cm. Then the wavelength of light used is 

 osx ds f}fLyV iz;ksx esa nks fLyVksa ds e/; nwjh 0.28 mm gS o ijnk fLyVksa ls 1.4 m nwjh ij j[kk gSA ;fn 

dsfUæ; pedhyh fÝt ls pkSFkh pedhyh fÝt dh nwjh 1.2 cm gS] rks iz;qDr izdk'k dh rjaxnS/;Z gSA 

 (1) 3300 


A   (2) 6000 


A   (3)  6600 


A   (4) 3000 


A  

Sol. (2) 

 y = 
4 D

d


 = 
-2 51.2 10 28 10

4 1.4

  


 = 6000 Å 

 

25. The work function for cesium metal is 2.12 eV. If light of frequency 7×1014. Hz is incident upon this 

metallic surface then stopping potential required for electrons emitted from this metallic surface in 

volt will be. (Planck's constant h = 6.63 × 10–34J–s) 

 (1) 0.78   (2) 0.90   (3)  0.64  (4) 2.12 

 lhft;e /kkrq dk dk;Z Qyu 2.12 eV gSA ;fn bl /kkrq dh i`"B ij 7×1014 Hz vko`fr dk izdk'k vkifrr gks] 

rks /kkRohl lrg ls mRlftZr bysDVªkWuksa ds fy, fujks/kh foHko oksYV esa gksxkA 

 (Iykad fLFkjkad h = 6.63 × 10–34J–s) 

 (1) 0.78   (2) 0.90   (3)  0.64  (4) 2.12 

Sol. (1) 

 E = hv = 6.63 × 10–34 × 7 × 1014 J  

 E = 46.41 × 10–20 J 

 E = 
20

–19

46.41 10
1.6 10




 = 2.9 eV 

 eVs = 2.9 eV × 2.12 eV 

 eVs = 0.78 eV 

 eVs = 0.78 Volt 
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26. If the total energy of an electron in ground state of Hydrogen atom is –13.6 eV then kinetic energy 
and potential energy of the electron in second excited state (in eV) will be  

 gkbMªkstu ijek.kq dh ewy voLFkk esa bysDVªkWau dh dqy ÅtkZ–13.6 eV gS rks bldh f}rh; mrsftr voLFkk essa 
bysDVªkWau dh xfrt ÅtkZ o fLFkfrt ÅtkZ (eV esa) Øe'k: gksxhA  

 (1) +3.40, –6.80  (2) +1.51, –3.02  (3) 214, 86   (4) 218, 86  
Sol. (2) 

 KE = 13.6 × 
2

2

z
n

 = 13.6 × 
21
9

 = 1.51 eV 

 PE = –27.2 × 
2

2

z
n

 = –27.2 × 
21
9

 = –3.02 eV 

 

27. A radioactive nucleus X decays as follows :  

 X   X1 
–  X2 

  X3
–X4

X5
X6  

 If mass number of X is 226 and atomic number is 88 then mass number and atomic number of 
nucleus X6 , respectively are  

 ,d jsfM;ks,fDVo ukfHkd X fuEukuqlkj {kf;r gksxk gSA 

 X   X1 
–  X2 

  X3
–X4

X5
X6  

 ;fn X dh nzO;eku la[;k 226 o ijek.kq la[;k 88 gks] rks X6 dh nzO;eku la[;k o ijek.kq la[;k Øe'k: gksxhA 
(1) 218, 84    (2) 214, 84  (3) 214, 86  (4) 218, 86   

Sol. (2) 

 226
88X  – 222

186
X  + 2He4  

 222
186

X  – 222
2 78

X   + –10  

 222
2 78

X  – 218
3 58

X  + 2He4  

 218
3 58

X  – 218
4 86

X  + –10 

 218
4 86

X  – 218
5 86

X  +  

 218
5 86

X  – 214
6 8 4

X  + 2He4  

 

28. A transistor is having current gain 0.96 in common base configuration. Now this transistor is used 
in common emitter amplifier circuit and base current is changed by 20 A. Then collector current is 
changed by 0.48 mA and base emitter voltage is changed by 0.04 V. If 6 k   load resistance is 
used in collector circuit then power gain of this amplifier will be    

 ,d VªkaftLVj ds fy, mHk;fu"B vk/kkj foU;kl esa /kkjk ykHk 0.96 gSA bls mHk;fuB mRltZd izo/kZd ifjiFk ea 
iz;qDr dj bldh vk/kkj /kkjk esa 20 A dk ifjorZu djrs gS rks bldh laxzkgd /kkjk esa 0.48 mA o vk/kkj 
mRltZd oksYVrk esa 0.04 V dk ifjorZu gksrk gSA ;fn laxzkgd ifjiFk esa 6 k  dk yksM izfrjks/k iz;qDr fd;k 
gS rks bl izo/kZd dk 'kfDr ykHk gksxkA  

 (1) 2.7648   (2) 3456   (3) 5.5296   (4) 1728  
 

Sol. (4) 

 Pout  = 2
cI Rc  

 Pin = VEB IB    

 Power gain = out

in

P
1728

P
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29. Three NAND gates are used as shown in diagram and give a new logic gate. Then Boolean 

algebra for the new gate is  

 fp=k esa n'kkZ;s vuqlkj rhu NAND }kjksa dk mi;ksx dj cus u;s rkfdZd }kj dk cwyh; O;atd gS  

 
A 

B 

Y    

 (1) Y = A + B   (2) Y = A, B   (3) Y = (A B)   (4) Y = (A . B)   

 

Sol. (1) 

 

 
A 

B 

P 

Q 

Y 

 

 P = A.A  = A  + A  

 Q = B.B  = B  + B  

 Y = P.Q  = P Q  = A.A  + B.B  = A + B 

 

30. Block diagram of a receiver is shown in diagram. The names of parts labelled X and Y in this 

respectively are   

Acceptor antenna  

X IF Stage Y Amplifier 
Output 

 

(1) Amplifier, Amplifier  (2) Detector, Amplifier (3) Amplifier, Deterctor  (4) Detector, Detector  
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 vfHkxzkgh dk CykWad vkjs[k fp=k esa n'kkZ;k x;k gSA blesa X o Y ukekafdr Hkkxksa ds uke Øe'k% gSA   

 

Xzkgh ,sUVsuk  

X Lrj Y izo/kZd 
fuxZr 

 

(1) izo/kZd] izo/kZd  (2) lalqpd] izo/kZ   (3) izo/kZd] lalwpd (4) lalwpd] lalwpd  

30. (3) 

 x-Amplifier izo/kZd 

 y-Detector lalwpd 
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PART-II 
CHEMISTRY 

 

31. The ratio of number of molecules present in 8g methane and 18g water is  
 8g esFksu rFkk 18g ty esa mifLFkr v.kqvksa dh la[;k dk vuqikr gS 
 (1) 1 : 1   (2) 1 : 2   (3) 2 : 1   (4) 4 : 9 
Sol. (2)  

 Number of molecule of CH4 = 
8

16
 
 
 

NA  

 Number of molecule of H2O = 
18
18
 
 
 

NA  

 So ratio of molecule = 1 : 2   
 
32. Nodal plane for pz orbital is  
 pz d{kd ds fy, uksMy ry gS 
 (1) xy   (2) yz   (3) zx   (4) yz and zx  
Sol.  (1)   

 Nodal plane of Pz orbital is xy.   

 
33. The period and group number of an element having outermost electronic configuration 3d3, 4s2 are 

respectively 
 Ckáre bysDVªkWfud foU;’kl 3d3, 4s2 okys rRo dk vkorZ lkj.kh esa vkorZ rFkk oxZ la[;k Øe'k% gSa 
 (1) 3, 3   (2) 3, 5   (3) 4, 3   (4) 4, 5  
Sol.  (4)  

  Period No : 4 ; Group No : 5  

 
34. The correct order of stability of O2, 2O , –

2O  and 2–
2O  according to Molecular Orbital theory is  

 vkf.od d{kd fl)kUr ds vuqlkj O2, 2O , –
2O  rFkk 2–

2O  ds LFkkf;Ro dk lgh Øe gSA  

 (1) O2 > 2O  > –
2O  > 2–

2O     (2) 2O  > O2  > –
2O  > 2–

2O  

 (3) O2  > 2O  > 2–
2O > –

2O    (4)  2O  > O2  > 2–
2O  > –

2O   
Sol.  (2)    

Species O2 O2
+ O2

– O2
2– 

BO 2 2.5 1.5 1 
 

 So order of stability is O2
+ > O2 > O2

– > O2
2–  

 
35. If the volume of a gas is 2L at 300 K temperature and 1 bar pressure, then at 450 K temperature 

and 1.5 bar pressure, its volume in litre will be  
 ;fn 300 K rki ,oa 1 bar nkc ij ,d xSl dk vk;ru 2L gks rks 450 K rki rFkk 1.5 bar nkc ij bldk 

vk;ru yhVj esa gksxk  
 (1) 1   (2) 2    (3) 3    (4) 6  
Sol.  (2)  

  1 1

1

P V
T

 = 2 2

2

P V
T

  

 
1 2
300


 = 21.5V
450

  

 V2 = 2L  
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36. The value of G for reversible reaction at equilibrium is   

 (1) zero      (2) positive   

 (3) negative      (4) depends on conditions  

 lkE;koLFkk ij mRØe.kh; vfHkfØ;k ds fy, G dk eku gksxk  

 (1) 'kwU;      (2) /kukRed  

 (3) _.kkRed     (4) ifjfLFkfr;ksa ij fuHkZj  

Sol. (1)  

 G for reversible reaction at equilibrium is zero.   

 
37. The relationship between solubility product (Ksp) and solubility (s) for Ag2CrO4 will be  
 Ag2CrO4 ds fy, foys;rk xq.kuQy (Ksp) rFkk foys;rk (s) esa laca/k gksxkA  
 (1) Ksp = s3  (2) Ksp = 4s3   (3) 4Ksp = s3   (4) Ksp = s2  
Sol.  (2)  

  Ag2CrO4  
2S

2Ag + 2–
4

S
CrO    

 Ksp = 4s3  

 

38. Br2 + H2O2  BrO3
– + H2O  

 The increase in oxidation number of Br in above reaction wil be   
 Br2 + H2O2  BrO3

– + H2O  
 mijksDr vfHkfØ;k esa Br ds vkWDlhdj.k vad esas gqbZ of̀) gksxh  
 (1) 0     (2) –1   (3) 1    (4) 5 

Sol.  (4)  

  
0

2Br + H2O2   
5

–
3Br O


 + H2O  

 Increase in O.N of Br = 5  

 

39. Electron precise hydride among the following is  

 v/kksfyf[kr esa ls bysDVªkWau ifj'kq) gkbMªkbM gSA  

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

Sol.  (2)  

  CH4 is an electron precise hydride  

 

40. The chemical formula of the compound of calcium obtained by heating calcium oxide with coke in 

electric furnace up to 2273-3273 K temperature will be 

 fo|qr HkV~h esa 2273- 3273 K rki rd dSfYle vkWDlkbM dks dksd ds lkFk xeZ djus ij cus dSfYl;e ;kSfxd 

dk jklk;fud lw=k gksxk 

 (1) Ca2C  (2) CaC2  (3) CaCO3  (4) Ca(OH)2 

Sol.  (2)  

  CaO + 3C 2273 3273K  CaC2 + CO   
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41. The hybridised states of carbon atoms in diamond and fullerene (C60) respectively are  

 (1) sp3 and sp2   (2) sp2 and sp3  (3) sp3 and sp  (4) sp3 in both  

 ghjs rFkk Qqyjhu (C60) esa dkcZu ijek.kq dh ladfjr voLFkk,¡ Øe'k% gS  

 (1) sp3 o sp2   (2) sp2 o sp3  (3) sp3 o sp  (4) nksuksa esa sp3 

Sol.  (1)  
Hybridization of carbon in diamond is sp3. as each carbon form 4 (sigma) bond in tetrahedral 3D 
network, whereas in fullerene, each carbon is sp2 hybridized.  

 
42. 0.308 g CO2 is obtained on the combustion of 0.21 g organic compound. The percentage of carbon 

in the compound is 

 0.21 g dkcZfud ;kSfxd ds ngu ij 0.308 g CO2 xSl izkIr gksrh gSA ;kSfxd esa dkcZu dh izfr'krrk gS  

 (1) 40%   (2) 4%   (3) 14.67%  (4) 13.5% 

Sol.  (1)  

  Organic compound + O2   CO2  

 POAC on C  

  nC = nCO2 = 
0.308

44
 
 
 

  

  wC = 
0.308

44
 
 
 

12  

 % of C in organic compound = 
0.308 12

44 0.21
 

 
 

 × 100 = 40%  

43. [A]
3

2

(i) O

3 2 2(ii)Zn/H O
HCHO CH CH CHO ZnO H O      

 Compound [A] in the above reaction is  

 [A] 
3

2

(i) O

3 2 2(ii)Zn/H O
HCHO CH CH CHO ZnO H O      

  mijkssDr vfHkfØ;k esa ;kSfxd [A] gS 

 (1) CH3–CH2–CCH    (2) CH3–CH2–CH=CH2   

 (3) 
CH3–C=CH2 

CH3 

 
    (4) CH3–CH=CH–CH3  

Sol. (2)  

CH3 – CH2 – CH   CH2  
(i) O3 

(ii) Zn / H2O 
 HCHO + CH3 – CH2 – CHO + ZnO + H2O.  

 
  

44. The greenhouse gas among the following is 

 v/kksfyf[kr esa ls xzhugkml xSl gSA 

 (1) CO   (2) CO2  (3) NO   (4) NO2 

Sol.  (2)  

CO2 is a green house  gas as it absorbs and emits radiant energy within the thermal infrared 
range. 
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45. The substance exhibiting ferrimagnetism among the following is 

 v/kksfyf[kr esa ls QsjhpqEcdRo iznf’'kZr djus okyk inkFkZ gS 

 (1) Fe   (2) CrO   (3) MnO  (4) Fe3O4 

Sol.  (4)  

  Fe3O4 exhibit ferrimagnetism   

 

46. The van’t Hoff factor of very dilute aqueous solution of NaCl is 

 NaCl ds vfr ruq tyh; foy;u dk ok.V gkWQ xq.kkad gS  

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

Sol.  (4)  

  i for NaCl = 2  

 

47. The specific conductance of 0.20 M KCl solution at 298 K is 0.025 S cm–1. Its molar conductivity is 

S cm2 mol–1 will be 

 298 K 0.20 M KCl foy;u dh fof'k"V pkydRo 0.025 S cm–1 gSA bldh eksyj pkydrk Scm2 mol–1  esa 

gksxh 

 (1) 1.25   (2) 50r   (3) 80   (4) 125 

Sol.  (4)  

  M (KCl) = 
K 1000

C


 = 
0.025 1000

0.20


 = 125  Scm2mol–1  

  

48. The rate of reaction of a first order reaction is 6.93 × 10–2 min–1. Then its half life in minutes will be   

 fdlh izFke dksfV vfHkfØ;k dk osx fLFkjkad 6.93 × 10–2 min–1 gks rks bldh vnZ vk;q feuV esa gksxh  

 (1) 0.1   (2) 1   (3) 10   (4) 100  

Sol.  (3)  

  For Ist order reaction  

 t1/2 = 
0.693

K
 = 

2

0.693

6.93 10
 = 10  

 

49. The element refined by Mond’s process is  

 ekW.M izØe }kjk ifj"Ñr fd;k tkus okyk rRo gS  

 (1) Ge   (2) Ni   (3) Si   (4) Ti 

Sol.  (2)  

  Ni is refined by Mond’s process.   

 

50. The compound having highest capacity to coagulate negatively charged colloid Sb2S3 will be  

 _.kkosf'kr dksykWbM Sb2S3 dks LdfUnr djus dh lokZf/kd {kerk okyk ;kSfxd gksxk 

 (1) KCl   (2) BaCl2  (3) SnCl4  (4) AlCl3 

Sol.  (3)  

  SnCl4 has highest capacity to coagulate negatively charged colloid Sb2S3.  
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51. The responsible for exhibiting strong reducing property by H3PO2  

 H3PO2 }kjk izcy vipk;’d xq.k iznf'kZr djus ds fy, mÙkjnk;h vkcan gS 

 (1) P–H   (2) O–H   (3) P–OH  (4) P=O 

Sol.  (1)  

  Presence of 2 P–H bonds is responsible for exhibiting strong reducing property by H3PO2.  

 

52. The set of coloured ions among the following is 

 v/kksfyf[kr es ls jaxhu vk;uksa dk leqPp; gS 

 (1) V3+, Ti4+, Mn3+    (2) Sc3+, Cr3+, Co3+    

 (3) Cr3+, Co3+, Fe3+    (4) Ni2+, Zn2+, Cu2+ 

Sol.  (3)  

  Coloured ion = Cr3+, Co3+, Fe3+, Ni2+, Cu2+, V3+, Mn3+  

 Colourless ion = Sc3+, Ti4+, Zn2+  

 

53. The hybridisation state of central atom of [Ni(CN)4]2–  

  [Ni(CN)4]2– ds dsUnzh; ijek.kq dh ladj.k voLFkk gSA 

 (1) dsp2  (2) sp3d   (3) sp3d2  (4) sp3 

Sol.  (1)  

 

 
[Ni(CN)4]

2– 

Ni2+  = 3d8  with strong ligand so hybridization is dsp2.  

 

54. Alkyl halide among the following undergoes SN1 reaction most readily is  

 v/kksfyf[kr esa ls vf/kd lqxerk ls SN1 vfHkfØ;k n'kkZus okyk ,sfYdy gsykbM gS 

 (1) CH3Cl  (2) CH3CH2Cl  (3) (CH3)2CHCl  (4) (CH3)3CCl 

Sol. (4)  

(CH3)3CCl form the most stable carbocation among given and undergoes SN1 reaction most 
readily. 

 

55. CH3–C–Br 

CH3 

CH3  

+ NaOC2H5 [A] + C2H5OH+ NaBr  

 [A] in the above reaction is 

 mijksDr vfHkfØ;k esa [A] gSa 

 (1) 
CH3–C–OCH3 

CH3 

CH3  

 (2) 
CH3–C–OC2H5 

CH3 

CH3  

 (3) 
CH3–C 

CH2 

CH3  

  (4) 
CH3–C–H 

CH3 

CH3  
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Sol. (3)  

The given reaction is example of Bimolecular elimination reaction and alkene is formed as product. 

 

 

CH3 

CH3–C–Br 

CH3 

 + NaOC2H5  
  

 

CH3 

CH3–C=CH2  + C2H5OH + NaBr  

 

56. The hydrocarbon obtained by electrolysis of sodium acetate is  

 (1) Methane  (2) Ethane  (3) Ethene  (4) Ethyne 

 lksfM;e ,slhVsV ds oS|qr vi?kVu ls izkIr gkbMªksdkcZu gS 

 (1) esFksu   (2) ,Fksu   (3) ,Fkhu   (4) ,Fkkbu 

Sol. (2)  

At anode   
 

 C 
O– 

CH3 
O 

 C 
O 

CH3 
O 

+ 1e–    

 

 C 
O 

CH3 
O 

CH3 + O=C=O  

 CH3 + CH3 CH3–CH3 
  

 

57. Products [A] and [B] in the sequence of reaction are  

 3 2 4conc.HNO conc.H SO Sn HCl
6 6C H [A] [B] 


   

 (1) Nitrobenzene, Aniline   (2) Nitrobenzene, Phenyl hydrazine  

 (3) Benzonitrile, Aniline    (4) Benzonitrile, phenyl hydrazine 

 vfHfØ;k ds Øe esa mRikn [A] o [B] gS 

 3 2 4HNO H SO Sn HCl
6 6C H [A] [B] 


 lkan z lkanz  

 (1) ukbVªkscsUthu] ,sfuyhu    (2) ukbVªkscsUthu] Qsfuy gkbMªsthu  

 (3) csatksukbVªkby],sfuyhu    (4) csatksukbVªkby] Qsfuy gkbMªsthu  

Sol. (1)  

 

 

Conc. HNO3 + Conc. H2SO4 

N 

C6H6 

O O 

 [Nitration] 

Nitrobenzene 

Sn + HCl 

[Reduction] 

NH2 

Ariline 

 

58. Water soluble vitamin among the following is 

 (1) Vitamin-A  (2) Vitamin-C  (3) Vitamin-D  (4) Vitamin-K 

 v/kksfyf[kr esa ls ty esa foys; foVkkfeu gSA 

 (1) foVkfeu-A  (2) foVkfeu -C  (3) foVkfeu -D  (4) foVkfeu -K 
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Sol. (2)  

Vitamin C is water soluble.  
 

59. Polystyrene is related to  

 (1) Thermoplastic polymer    (2) Thermosetting polymer    

 (3) Fibres     (4) Elastomer 

 ikWfyLVkbjhu lacf/kr gSA 

 (1) rkilquE; cgqyd  (2) rkin`< cgqyd +  (3) js'ks  (4) izR;kLFk cgqyd 

Sol. (1)  

Polystyrene 
 

[ CH2–CH ]n 

Ph 

 is a thermo plastic polymer as it get soften while heating and can be 

remoulded in different shapes.  
 

60. The most stable conformer of cyclohexane is  

 (1) Chair conformer    (2) Boat conformer  

 (3) Twist Boat conformer   (4) Half Chair conformer 

 lkbDyksgsDlsu dk lokZf/kd LFkk;h la:i gS  

 (1) dqlhZ la:i     (2) ukSdk la:i  

 (3) ejksM+h ukSdk la:i    (4) v)Z dqlhZ la:i 

Sol. (1)  

The most stable conformer of cyclohexane is chair conformer. In chair conformation, it has 
minimum torsional, eclipsing and angle strain.  
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PART-III 
MATHEMATICS 

 

61. Function f : Q  Q, f(x) = 3x + 11 is  

 (1) one- one into (2) one- one onto (3) many-one onto (4) many -one into 

 Qyu f : Q  Q, f(x) = 3x + 11 gSA 

(1) ,dSdh vUr{kZsih (2) ,dSdh vkPNknd (3) cgq,dh vkPNknd (4) cgq,dh vUr{ksZih 

Sol. (2) 

f : Q  Q 

 f(x) = 3x + 11, Let  x1, x2  Q 

 f(x1) = f(x2) 

 3x1 + 11 = 3x2 + 11   x1 = x2 

 one - one  

 Range is all rational numbers, f is one-one and onto 

62. Range of function f(x) = 
2

x
1 x

 is 

 Qyu f(x) = 
2

x
1 x

 dk ifjlj gSA 

(1) 
1 1

,
4 4

  
 

  (2) 
1 1

,
2 2

 
 

 
  (3) 

1 1
,

2 2
  
 

   (4) 
1 1

,
4 4

  
 

 

 Sol. (3) 

f(x) = 
2

x
1 x

 

 f(x) = 
1

1
x

x


 

 
1

x (– ,–2] [2, )
x

      

 
1

1
x

x



1 1
,

2 2
 
  

 

 

63. Value of cosec 15° is 

 cosec 15° dk eku gSA 

(1) 
2 2

3 1
  (2) 

3 1

2 2


  (3) 

3 1

2 2


  (4) 

2 2

3 1
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Sol. (4)  

sin(45°– 30°) = sin 45° cos 30° – cos 45° sin 30° 

 sin 15° = 
3

2 2
 – 

1

2 2
 = 

3 1

2 2


 

 coses 15° = 
2 2

3 1
 

 

64. If (x + iy) (2 + 3i) = 1 + 8i, then value of x is 

 ;fn (x + iy) (2 + 3i) = 1 + 8i, rks x dk eku gSA 

(1) + 2   (2) – 1   (3) + 1   (4) – 2 

Sol. (1) 

(x + iy) (2 + 3i) = 1 + 8i 

2x + 3xi + 2iy – 3y = 1 + 8i 

(2x – 3y) + (3x + 2y)i = 1 + 8i 

2x – 3y= 1 

3x + 2y = 8 

on solving  x = 2, y = 2   

 

65. How many words can be formed by using letters of word 'RAJASTHAN' ? 

 'RAJASTHAN' 'kCn esa iz;qä v{kjksa ls fdrus 'kCn cuk;s tk ldrs gS \ 

(1) 60408  (2) 60480  (3) 60840  (4) 60804 

Sol. (2) 

'RAJASTHAN' 

 
9!
3!

 = 60,480  

66. The term without x in the expansion of 
10

2
2

1
x

x
  
 

 is 

 
10

2
2

1
x

x
  
 

 ds izlkj esa x jfgr in gS 

(1) + 252  (2) – 252  (3) – 225  (4) + 225 

Sol. (2) 

10
2

2

1
x

x
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Tr+1 = 10Cr (x2)10–r 
r

2

1
x
 

 
 

 

Tr+1 = 10Cr x20–4r (–1)r 

r = 5 

T6 = 10C5 (–1)5  = – 10C5 = – 10C5 = 
10.9.8.7.6
5.4.3.2.1

– 252  

 

67. If the sum of three numbers of an AP is 15 and the sum of their cubes is 645, then the greatest 

number is 

 ;fn lekUrj Js.kh dh rhu la[;kvksa dk ;ksx15 gS rFkk muds ?kuksa dk ;ksx 645 gS] rks lcls cM+h la[;k gSA 

 (1) 5   (2) 9   (3) 8   (4) 7 

Sol. (3) 

Let numbers are a – d, a, a + d 

3a = 15   a = 5 

(5 – d)3 + 125 + (5 + d)3 = 645 

(10)3 –3(25 – d2) (10) = 520 

100 – 75 + 3d2 = 52 

3d2 = 27 

d = ± 3 

numbers are 2, 5, 8 

 

68. Arithmetic mean of two numbers is 4 and Harmonic mean of these numbers is 3. The smaller 

number is 

 nks la[;kvksa dk lekUrj ek/; 4 rFkk gjkRed ek/; 3  gS] rks NksVh la[;k gSA 

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

Sol. (2) 

a b
2


= 4  a + b = 8 

 
2ab
a b

 = 3  2ab = 3 × 8 

   ab = 12 

 number a, b are 6 and 2 smaller number is 2  
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69. If log2x + log2(x –1) = 1, then positive value of x is 

 ;fn log2x + log2(x –1) = 1, rks x dk /kukRed eku gS& 

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

Sol. (4) 

 log2 x+ log2 (x –1) = 1 

 log2 x(x – 1) = 1 

 x2 – x = 2 

 x2 – x – 2 = 0 

 (x – 2) (x + 1) = 0 

 x = 2, x  –1 

 

70. Value of 
x 0

x
lim

1 x 1  
 is 

 
x 0

x
lim

1 x 1  
dk eku gSA 

 (1) + 1   (2) + 2   (3) –1   (4) –2 

Sol. (2) 

 
x 0

x 1 x 1
lim

1 x 1 1 x 1

   
           

 = 
x 0
lim


 x 1 x 1

x

 
 = 2 

71. The length of intercept cut by straight line 3x + 4y = 6 between the axes, is 

 ljy js[kk 3x + 4y = 6 ls v{kksa ds e/; dVs gq, vUr%[k.M dh yEckbZ gSA 

 (1) 
5
2

   (2) 3   (3) 5   (4) 
3
2

 

Sol. (1) 

3x + 4y = 6 

Distance between (2, 0) and (0, 3/2)  = 
9

4
4

  = 
5
2

 

72. The coordinates of centre of circle x2 + y2 + 8x + 10y – 8 = 0 is 

 o`Ùk x2 + y2 + 8x + 10y – 8 = 0 ds dsUnz ds funsZ'kkad gSA 

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

Sol. (3) 

 x2 + y2 + 8x + 10y – 8 = 0 

 (x + 4)2 + (y + 5)2 = 49 

 Cerbe  (–4, –5) 
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73. Length of latus rectum of the ellipse 4x2 + 9y2 = 1 is 

 nh?kZo`Ùk 4x2 + 9y2 = 1 ds ukfHkyEc dh yEckbZ gSA 

 (1) 
2
9

   (2) 
4
9

   (3) 
5
9

   (4) 
1
9

 

Sol. (2) 

 4x2 + 9y2 = 1 

 
2 2

2 2

x y
(1/ 2) (1/3)

 = 1 

 e = 
4

1
9

  = 
5

3
 

 Length of L. R. =  2 × 
2b

a

 
 
 

  = 
2 1

2
9


  

 L.R. = 
4
9

 

 

74. What is the probability by throwing two dice together that they neither appear equal digits nor the 

sum of digits by 7 ? 

 nks iklksa dks ,d lkFk mNkyus ij u rks leku vad vk;s vkSj u gh vaadksa dk ;ksx 7 gks] dh izkf;drk D;k gS ? 

 (1) 
7
3

   (2) 
1
3

   (3) 
2
3

   (4) 
5
3

 

Sol. (2) 

Total cases = 36 

faceable cases  {(1, 1), (2, 2), (3, 3), (4, 4), (5, 5), (6, 6), (3, 4), (4, 3), (1, 6), (6, 1), (2, 5), (5 ,2)}  

= 12 

 Probability = 
12
36

 = 
1
3

 

 

75. The value of sin–1 4
5

 
 
 

+2 tan–1 1
3

 
 
 

is 

 sin–1 4
5

 
 
 

+2 tan–1 1
3

 
 
 

dk eku gSA 

 (1) 
2


   (2) 
2
3


   (3) 
6


   (4) 
4
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Sol. (1) 

 sin–1 4
5

 
 
 

 + 2 tan–1 1
3

 
 
 

 

 tan–1 4
5

 
 
 

 + tan–1 1
3

 
 
 

+ tan–1 1
3

 
 
 

 

 tan–1 

5
3

4
1

9

 
 
 
  
 

 + tan–1 1
3

 
 
 

 

 tan–1(3) + tan–1 1
3

 
 
 

 = 
2


 

 

76. If A + B = 
7 0

2 5

 
  

 and A – B = 
3 2

0 3

 
 
 

 then matrix A is 

 ;fn A + B = 
7 0

2 5

 
  

 rFkk A – B = 
3 2

0 3

 
 
 

 gks] rks vkO;wg A gS 

 (1) 
5 1

1 4

 
 
 

  (2) 
2 1

1 1

  
  

  (3) 
1 1

1 2

  
  

  (4) 
4 1

1 5
 
  

 

Sol. (2) 

A + B = 
7 0

2 5

 
  

 

 A – B = 
3 2

0 3

 
 
 

 

 2A = 
4 2

2 2

  
  

 

 A = 
2 1

1 1

  
  

 

 

77. If  is the cube root of unity then value of determinant 

3 2

3

2

1

1

1

 
 
 

 is 

 ;fn  bdkbZ dk ,d ?kuewy gks] rks lkjf.kd  

3 2

3

2

1

1

1

 
 
 

 dk eku gSA 

 (1) 3   (2) 0   (3) 1   (4) 2 
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Sol. (1) 

3 2

3

2

1

1

1

 
 
 

= (1 –2) –3 (3 – 3) 2 (4 –2) 

 = 1– 2 –0 + 1 –  

 = 2 – (+ 2) = 2 – (–1) = 3 

 

78. If, points (x, –2), (5, 2), (8, 8) are collinear, then the value of x is 

 fcUnq (x, –2), (5, 2), (8, 8) lajs[k gS] rks x dk eku gS& 

 (1) 1   (2) 3   (3) 0   (4) 2 

Sol. (2) 

 (x, –2), (5, 2), (8, 8) are collinear  

 
2 2 8 2
5 x 8 5
 


 

 

 12 = 30 – 6x 

 x = 3 

 

79. If f(x) = 
2kx , if x 2

3, if x 2

 



 is continuous at x = 2, then the value of k is 

 ;fn f(x) = 
2kx , x 2

3, x 2

 




;fn

;fn
}kjk ifjHkkf"kr Qyu x = 2 ij larr gks] rks k dk eku gSA 

 (1) 
1
4

   (2) 
5
4

   (3) 
1
2

   (4) 
3
4

 

Sol. (4) 

 f(x ) = 
2kx , x 2

3, x 2

 



 continuous at x = 2 

 4k = 3  k = 
3
4

 

 

80. Differentialtion of y = tan–1 (secx + tanx)  is  

 y = tan–1 (secx + tanx)  dk vodyu gS&  

 

 (1) 
3
2

   (2) 
3
4

   (3) 
1
4

   (4) 
1
2
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Sol. (4) 

y = tan–1 (sec x + tan x) 

 
dy
dx

 = 
2

2

1(sec x tanx sex x)
1 (sec x tanx)




 = 
2 2

(sec x(sec x tanx)
1 sec x tan x 2sec x tanx


  

 = 
sec x(sec x tanx)

2sec x(sec x tanx)



= 
1
2

  

 

81. Volume of a cube is increasing with a rate of 12 cm3/sec. If the length of its edge is 16 cm then 

rate of increase of surface area is :  

 ,d ?ku dk vk;ru 12 lseh3/ls dh nj ls c<+ jgk gSA ;fn blds dksj dh yEckbZ 16 lseh gks] rks i`"Bh; 

{ks=kQy c<+us dh nj gS& 

  (1) 2 cm2 / sec  (2) 3 cm2 / sec  (3) 4 cm2 / sec  (4) 5 cm2 / sec 

Sol. (2) 

 
dv
dt

 = 12 cm2 /sec. 

 v = a3  

 
dv
dt

 = 3a2 
da
dt

  12 = 3 × (16)2 da
dt

 
 
 

  

 S = 6a2  

 
ds
dt

 = 12a
da
dt

 = 12.16. 
2

12
3 (16)

 

 
ds 144
dt 48

  = 3 cm2 /sec 

 

82. The equation of tangent at point (1, 1) to the curve x y 2   is :  

 oØ x y 2   ds fcUnq (1, 1) ij Li'kZ js[kk dk lehdj.k gS& 

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

Sol. (1) 

 x  + y  = 2 

 
1 1 dy

0
dx2 x 2 y

   

 
ydy

1
dx x

     

 Equation of tangent y – 1 = –1 (x – 1) 

 x + y = 2 
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83. Sum of the perimeter of a square and circumference of a circle is given. If sum of areas of square 

and circle is minimum, then the relation between side of square a and radius of circle r is   

 ,d oxZ dk ifjeki rFkk o`Ùk dh ifjf/k dk ;ksx fn;k x;k gSA ;fn buds {ks=kQyksa dk ;ksx U;wure gS] rks oxZ 

dh Hkqtk a rFkk o`Ùk dh f=kT;k r esa lacU/k gS&  

 (1) 2a = r  (2) a = 3r  (3) 3a = r  (4) a = 2r 

Sol. (4)  

Let side of square is a, radius of circle is r 

 4a + 2r = k 

 A = r2 + a2 

 A = r2 + 
2

k – 2 r

4
 

 
 

 

 
dA
dr

 = 2r + 
2(k – 2 r)

16


 × (–2) = 0 

 r = 
k – 2 r

8


 

 8r = k – 2r 

 8r = 4a 

 a = 2r 

 84. Integration of function 
x sinx
1 cosx



 with respect to, x is   

 Qyu 
x sinx
1 cosx



  dk x ds lkis{k lekdyu gS 

 (1) 
x
2

tanx + c  (2) xtan
x
2

 + c  (3) 
x
2

cotx + c  (4) xcot
x
2

 + c 

Sol. (2) 

 
x sinx

dx
1 cosx

   = 2(x sinx) x

sec
2 2


 dx 

 = 2 2x x x x x
sec sin cos sec dx

2 2 2 2 2
  
  = 2x x x

sec tan dx
2 2 2

  
   = xtan

x
2

 + C 

85. Value of 
/2

0

( tanx cotx )dx


  is  

 
/2

0

( tanx cotx )dx


  dk eku gS 

 (1) 2 2   (2) 
2


   (3) 

2
3


  (4) 2  
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Sol. (4) 

 
/2

0

tanx cotx dx


 = 
/2

0

tanx 1
dx

tanx

 
  

 tanx = t2 ,  sec2xdx = 2tdt ,  dx = 
4

2tdt
1 t

 

  = 
2

4
0

1 t 2t
dt

t (1 t )

  
 

 
  = 

2

4
0

1 t
2 dt

1 t

 
 = 

2

20
2

1
1

t2 dt
1

t
t

 


  = 

2

2
0

1
1

t
2

1
t – 2

t


  
 

   
 

 dt 

 1

0

1
t2 ttan

2 2





    
  
      

 = 
2

2 22

         
 = 2  

 

86. Common area bounded by the curve x2 = 4y and line 4 y = x + 2 is  

 oØ x2 = 4y rFkk js[kk 4 y = x + 2 ds mHk;fu"B {ks=k dk {ks=kQy gS 

 (1) 
7
8

   (2) 
9
8

   (3) 
5
8

   (4) 
3
8

 

Sol. (2) 

 

 

1–1 2 

 

 x2 = 4y,4y = x + 2 

 (4y – 2)2 = 4y 

 4y2 – 4y + 1 = y 

 4y2 – 5y + 1 = 0 

 (y – 1)(4y – 1) = 0 

 y = 1, y = 1/4  

 x = 2, x = –1 

 Required Area 

 = 
2 2

1

x 2 x
dx

4 4

 
 

 
  = 

22 3

1

1 x x
2x

4 2 3


 
  

 
 = 

1 8 1 1
2 4 2

4 3 2 3

            
    

 = 
1 10 7 27 9
4 3 6 24 8
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87. solution of differential equation 61 x dy = x2 dx is 

 vody lehdj.k 61 x dy = x2 dx dk gy gS 

 (1) 
1
3

cos–1 x3 + c (2) 3sin–1 x3 + c  (3) 
1
3

sin–1 x3 + c (4) 3cos–1 x3 + c 

Sol. (3) 

 61 x dy  = x2 dx 

 
2

3 2

x
dy dx

1 (x )



    y = 1 31

sin (x ) C
3

   

88. The positive value of projection of vector ˆ ˆ ˆ4i – 2 j k  on vector ˆ ˆ ˆ3i 6 j 2k   is  

 lfn'k ˆ ˆ ˆ4i – 2 j k  dk lfn’'k ˆ ˆ ˆ3i 6 j 2k   dk iz{ksi dk /kukRed eku gS  

 (1) 
2
7

   (2) 
5
7

   (3) 
3
7

   (4) 
4
7

 

Sol. (1) 

 
ˆ ˆ ˆ(3i 6j – k)ˆ ˆ ˆ(4i 2j k).

7

 
   

  
 

12 12 2 2
7 7

 
  

89. The angle between the planes, x + y + 2z = 9 and 2x – y + z = 15 is :  
 leryksa x + y + 2z = 9 vkSj 2x – y + z = 15 ds e/; dks.k gS& 

 (1) 
3


   (2) 
2


   (3) 
4


   (4) 
2
3


 

Sol. (1)  

x + y + 2z = 9, 2x – y + z = 15 

 cos = 
2 1 2 3 1

6 26 6

 
   

  = /3 

90. If E(X) = 
3
2

 and E(X2) = 3 of variable X then variance of X, var. (X) is :  

 ;fn pj X dk E(X) = 
3
2

 rFkk E(X2) = 3 gS rks X dk izlj.k, var. (X) dk eku gS&  

 (1) 
9
4

   (2) 
1
4

   (3) 
5
4

   (4) 
3
4

 

Sol. (4) 

 Var(x)  = E(x2) – ((x))2 = 3 – 
2

3
2

 
 
 

 = 
9

3
4

  = 
3
4
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