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PART : MATHEMATICS 
 

1 

 

(A) is an empty set  

(B) contains exactly two elements  

(C) Contains exactly three elements 

(D) is an infinite set 

NTA Ans. (D) 

Reso Ans. (D) 

Sol.   

 

 

A B 

 
 Set A contains all points on minor are AB of circle |z – (1 – i)| = 1 

2 The remainder when 32022 is divided by 5 is:   

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

NTA Ans. (D) 

Reso Ans. (D) 

Sol.  91011 = (10 – 1)1011 = 10 – 1 = 5µ – 1  

 remainder = 4 

 

3 

 

(A) 9   (B) 10   (C) 11   (D) 12 

 

NTA Ans. (A) 

Reso Ans.  (A) 

Sol. A = 4r2 

dt

dA
 = 8r 

dt

dr
 = k 
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4r2 = kt + C 

at t = 0, r = 3  36 = C 

at t = 5, r = 7  4  49 = 5k + 36

  5K = 4 (49 – 9) 

    5K = 4  40 

    K = 32

  4r2 = 32t + 36 

  r2 = 8t + 9  r2 = 81  r = 9  

  

4 

 

(A) 13    (B) 6   (C) 4   (D) 3 

NTA Ans. (C) 

Reso Ans. (C) 

5 

 

(A) 16    (B) 88/5   (C) 72   (D) – 8 

 

 

NTA Ans. (A) 

Reso Ans. (A) 

Sol.   

 

 

(2,4) 

y  = x2 

 
 Equation of tangent to parabola at (2,4) y – 4 = m (x – 2)  
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 x2
dx

dy
   

 
4

dx

dy
m

4,2

  

 y – 4 = 4 (x – 2)  4x – y – 4 = 0 

 Let equation of circle be S + L = 0 

 (x – 2)2 + (y – 4)2 + (4x – y – 4) = 0 

 It passes through (0,6)  4 + 4 +  (0 – 6 – 4) = 0 

 
5

4

10

8
  

 (x – 2)2 + (y – 4)2 +   04–y–x4
5

4
  

 x2 + y2 + 







x4–x

5

16
+ 0

5

16
–20y

5

4
–y8– 

















 

 x2 + y2 – 0
5

84

5

y44
–x

5

4
  

 A = 
5

4
–   , B = 

5

44
– , C = 

5

84
 

 A + C = 
5

80
 = 16 

 

6 

 

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

NTA Ans. (B) 

Reso Ans. (B) 

7 

 

(A) 18    (B) 24   (C) 36   (D) 96 

NTA Ans. (B) 

Reso Ans. (B) 

Sol. 3x2 + x – 1 = 0  

 +  = 
3

–
  = 

3

1
–  

15
11
22






   2 + 2 = 1522 

    ( + )2 – 2 = 15()2 
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    

22

3

1
–15

3

1
–2–

9

















 

    
3

5

3

2

9

2




  2 = 9 

 6(3 + 3)2 = 6 (( + )3 – 3 ( + ))2 

      = 

2
3

3
–

27
–6





















 



 

    = 

2
22

1
99

6
















 

   =

2

1
9

9

9

9
6 








  = 6 × 4 = 24  

 

8 

 

NTA Ans. (A) 

Reso Ans. (A) 

Sol. 
Let  tan–1x = t, cot–1 x = 

2


– t 

 y = t3 + 

3

t–
2








 
 

 y = t3 + 











 



t

4

3
–t

2

3
t–

8

2
23

3

 

 y =  
8

t
4

3
–t

2

3 32
2 




,  t  






 

2
,

2
–  
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 t = –
a2

b
 = 

2

3
2

4

3 2






= 
4


 

 

 

 

 

–/2 /4 /2 
 

 Range of y  














 







 

2
–F,

4
F  

 t = 
4


, y = 

326464

333 






 

 t = –
2


, y = 

8
–

3
+ 3 = 

3

8

7
   

 y 










 

8

7
,

32

33

 k  








8

7
,

32

1
 

 

9 

 

(A) 218   (B) 221   (C) 663   (D) 1717 

NTA Ans. (B) 

Reso Ans. (B) 

Sol. |adjA| = |A|n – 1      n  order of det 
|adjA| = |A|2 

 |A| = 

10a–

011–

a01

= 1(1 – 0) + a (a) = 1 + a2
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 |adjA| = (1 + a2)2  

 Now S =  50n1,n   , n = odd integer 

  )adjAdet(  =   22 )1a( =   2)1n(   

 = 22 + 42 +....+ 482 + 502 
 = 22 (12 + 22 + ....+ 252) 

 = 22 
6

512625 
 

 = 100 × 221 

   = 221 
10 

 

 

NTA Ans. (C) 

Reso Ans. (C) 

11 

 

NTA Ans. (D) 

Reso Ans. (D) htt
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12 

 

NTA Ans. (B) 

Reso Ans. (B) 

Sol.  f(x) = |2x2 + 3x – 2| + sinx cosx   x  [0, 1] 

 y = 2x2 + 3x – 2 = (x + 2) (2x – 1) 

 f(x) = |(x + 2) (2x – 1)| + 
2

1
sin (2x) 

C-1  when 0  x  
2

1
 

 f(x) = – (2x2 + 3x – 2) + 
2

1
 sin (2x) 

 f'(x) = – (4x + 3) + cos (2x)   

 x  [0, 
2

1
)  4x + 3  [3, 5)  – (4x + 3)  [–5, –3] 

 f'(x) < 0  x  [0, 
2

1
)  f(x) 

 f(x)max = f(0) = 2, f(x)min = f(1/2) = 
2

1sin
 

C-2 When x  







1,

2

1
 

 f(x) = (2x2 + 3x – 2) + 
2

1
 sin (2x) 

 f'(x) = 4(x + 3) + cos (2x) 

 For x  







1,

2

1
  4x + 3  [5, 7] 

 f'(x) > 0  x 







1,

2

1
  f(x) 

 f(0) = 2, f 








2

1
sin(1), f(1) = 3 + 

2

1
sin (2)  

 sum of maximum and minimum  
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 =  1sin2sin
2

1
3   

 

0 1/2 1  
 

13 

 

(A) 48   (B) 96   (C) 92   (D) 104 

NTA Ans. (B) 

Reso Ans. (B) 

Sol. a1 +  a2 + a3 + a4 +……….+an = 192 

a2 +  a4 + a6 + a8 +……….+ = 120…..(i) 

a1 +  a3 + a5 +……….+ = 192 – 120 = 72 ….(ii) 

 By (i) and (2) 

 (a2 – a1) + (a4 – a3) + ……..=48  

1 + 1 +……..
2

n
terms = 48 

 48
2


n
 n = 96  

 

14 

 

NTA Ans. (A) 

Reso Ans. (A) 
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15 

 

NTA Ans. (D) 

Reso Ans. (D) 

16 

 

 

NTA Ans. (C) 

Reso Ans. (C) 

Sol. 
b


 = 0)ac(4c 22 


 

1 = c2 + 4c2 sin2 
12


 

1 = c2 + 4c2  

2

22

13













 
  

1 = c2 + c2 












 

2

324
  1 = c2 + c2  32   

1 = c2  33     3 + 3  = c2  33    33   

3 + 3  = 6 c2 

6(3 + 3 ) = (6c)2 
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17 

 

 

NTA Ans. (A) 

Reso Ans. (A) 

18 

 

 

NTA Ans. (D) 

Reso Ans. (D) or (BONUS) 

19 
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NTA Ans. (B) 

Reso Ans. (B) 

Sol. Sin tan + tan = sin2 

 tan (sin + 1) – 2 sin cos = 0 

 sin 
 














cos2–

cos

1sin
 = 0 

 sin = 0 or sin + 1 – 2 cos2 = 0  

  = 0,,–  sin + 1 – 2 (1 – sin2) = 0 

   2 sin2 + sin – 1 = 0 

   sin = –1, 
2

1
 

    = – 
2


 , 

6


, 

6

5
 

 Hence,  S = {0, 
6


, 

6

5
 }  n (S) = 5 

  T =   ))2((  = cos(0) + cos (/3) + cos (5/3)) + cos(2) + cos(–2) 

   = 1 + 
2

1
+

2

1
+ 1 + 1 = 4 

  T + n(S) = 4 + 5 = 9  

 

20 

 

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

NTA Ans. (B) 

Reso Ans. (B) 

21 

 

NTA Ans. 31 

Reso Ans. 31 

22 

 

NTA Ans. 40 

Reso Ans. 40 

htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



   | JEE MAIN-2022 | DATE : 24-06-2022 (SHIFT-1) | PAPER-1 | MATHEMATICS 
 

Resonance Eduventures Ltd. 

Reg. Office & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)  -  324005 
Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 
 

This solution was download from Resonance JEE (MAIN) 2022 Solution portal  
 

 

PAGE # 12 

7340010333 

23 

 

NTA Ans. 8 

Reso Ans. 8 

24 

 

NTA Ans. 84 

Reso Ans. 84 

25 

 

NTA Ans. 7 

Reso Ans. 8 

26 

 

NTA Ans. 1 

Reso Ans. 1 

27 

 

NTA Ans. 34 

Reso Ans. 34 
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28 

 

NTA Ans. 2929 

Reso Ans. 2929 

29 

 

NTA Ans. 19 

Reso Ans. 19 

30 

 

NTA Ans. 2 

Reso Ans.  
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PART : CHEMISTRY 
 

1 

 

Ans (C) 

Sol. 
density = 

volume

mass
  

mass of C15H30 = d × V = 0.756 × 1000 = 756 gram  

C15H30()   +   
2

45
O2(g)      15CO2(g) + 15H2O   

210

756
     

2

45
 





210

756
mole  





210

756
15   

2OW  = 32
210

756

2

45






 = 2592 gram  

2COW  = 2376 gram  
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2 

 

 

Ans (B) 

Sol. The orbitals with similar values of n &  but with different value of m are degenerate. 

(Orbitals with same values of n +  are degenerate orbitals)   
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Ans (B) 

Sol.  

 

 

 

 Compound  Hybridisation 

(A) [Pt(Cl)4]2– (III) dsp2 

(B) BrF5 (IV) sp3d2 

(C) PC5 (I) sp3d 

(D) [Co(NH3)6]3+ (II) d2sp3 

  

htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



| JEE MAIN-2022 | DATE : 24-06-2022 (SHIFT-1) | PAPER-1 | CHEMISTRY 
 

Resonance Eduventures Ltd. 

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

Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

This solution was download from Resonance JEE (MAIN) 2022 Solution portal  
 

 

PAGE # 4 

7340010333 

4 

 

Ans (B) 

Sol. 
  A   B   +    

2

1
C 

Initially  1 0 0 

  (1-)  
2


 

nTotal = 






 


2
1  

Kp = 
















































 



























P

2
1

1

P

2
1

P

2
1

2

1

= 
































P
)2(

)1(2

P
2

2
P

)2(

2 2

1

= 
2

1

P
)2(

2

)1( 
















= 

2

1

2

1

2

3

)2)(1(

P)(2




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Ans (C) 

Sol. Emulsions of oil in water are unstable and sometimes they separate into two layers on standing. For 

stabilisation of an emulsion, a third component called emulsifying agent is usually added 

  

6 

 

 

Ans (B) 

Sol. Acidic Cl2O7 

Basic Na2O 

Amphoteric As2O3 

Neutral NO, N2O 
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7 

 

 

Ans (A) 

Sol.  

Calamine ZnCO3 

Sphalarite ZnS 

Galena PbS 

Siderite FeCO3 
 

  

8 

Ans (B) 

Sol. The largest single use of dihydrogen is in the synthesis of ammonia (compound of nitrogen) which is 

used in the manufacture of nitric acid and nitrogenous fertilizers 
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9 

 

 

Ans (A) 

Sol. (i)  Both LiCl & MgCl2 have covalent character so soluble in ethanal. 

(ii) LiF have low solubility due to high LaHice energy.  

  

10 

 

 

Ans (C) 
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Sol. 

 

B2H6 have 4 2c-2e bonds and 2 3c-2e bonds. Bridging bonds have larger bond length than terminal 

bonds. Angle between terminal bonds is more than angle between bridging bonds if all 4 terminal bonds 

are in one plane then bridging bonds are in perpendicular plane. 

3NaBH4 + 4BF3 
ether

450K
  3NaBF4 + 2B2H6 

  

11 
 

 

Ans (A) 

Sol. NF3 is stable while NCl3, NBr3, NI3 are explosive  

  

12 

 

Ans (B) 

Sol. Calcium and phosphate are the major component of hydroxyapatite crystal that form the inorganic portion 

of the teeth 

  

B B

H

H

H

Ht

H

Hb

2 1

3C – 2e bond–

x

3C – 2e bond–

y
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Ans (B) 

Sol. 
 

   3HNO   

 

NO2 

 Br  

 

NO2 

Br 

   

  

14 
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Ans (D) 

Sol. The melting point of carboxylic acid has no trend as we can observe from the following data of metling 

point. 

Methanoic acid=8ºC, Ethanoic acid=17ºC, Propanoic acid=2ºC, Butanoic acid=–6ºC, Pentonoic acid=–

35ºC, Hexonic acid=–20ºC, Heptanoic acid=–8ºC, Octanoic acid=17ºC acid. Water solubility of 

carboxylic acid decreases as we increase the molar mass & hence hydrophobic part of the chain. 

  

15 
 

 

Ans (C) 
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Ans (D) 

Sol. 
 

Br 

OCH3 

 
 NaCN  

 

CN 

OCH3 

 
OH

 

CN 

OCH3 



O 

CN 

OCH3 

OH 

 OCH3 

OH 

H2/Ni 

NH2 

 

  

17 
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Ans (D) 

Sol. Poly -hydroxybutyrate-co--hydroxy valerate (PHBV) : It is obtained by the copolymerisation of  

3-hydroxybutanoic acid and 3-hydroxypentanoic acid.  

 

) acid oic tan Hydroxybu 3 ( 

COOH CH CH CH 
| 
OH 

2 3 
 

    +  

 

) acid oic tan Hydroxypen 3 ( 

COOH CH CH CH CH 
| 

OH 

2 2 3 

 

    
 

 

  

PHBV is used in speciality packaging, orthopaedic devices and in controlled release of drugs. PHBV 

undergoes bacterial degradation in the environment.  

  

18 

 

  

Ans (B) 

Sol. Cellulose, (C6H10O5)n  

  



CH OH2

CH OH2

HH

OH

OH

OH

OH

H

H

H

H

H

6

6

5

5

1

1

4

4

2

2

3

3O O

O

H

H O

n

Cellulose

H

 (1 4)

1,4-Glycosidic linkage of   -D-Glucose 
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19 
 

 

Ans (D) 

Sol. The range of bacteria or other microorganisms that are affected by acertain antibiotic is expressed as its 

spectrum of action. Antibiotics which kill or inhibit a wide range of Gram-positive and Gram-negative 

bacteria 

are said to be broad spectrum antibiotics. Those effective mainly against Gram-positive or Gram-negative 

bacteria are narrow spectrum antibiotics. If effective against a single organism or disease, they are 

referred to as limited spectrum antibiotics. Penicillin G has a narrow spectrum. Ampicillin and Amoxycillin 

are synthetic modifications of penicillins. 

  

20 
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Ans (A) 

Sol. Ni2+ + dmg  
colourdRe

2

SolutionAmmonical ])dmg(Ni[  

  

21 

 

Ans (43) 

Sol. X = 6[HCP unit cell]  

Y = 
23 × [TV] = 

23 × 12 = 8 

Formula= X6Y8  X3Y4 

% of × in unit cell = 
37 × 10 = 42.857  43 

  

22 

 

Ans (747) 

Sol.               2O3(g)   3O2(g)  

Initially   1 mole              0 

               (1-0.5)              
320.5 

                0.5 mole           
1.52   = 0.75 mole  

Kp = 
 
 2O

3
O

3

2

P

P
 = 

2

3

25.1

5.0

25.1

75.0

















 = 
2

3

5

2

5

3

















 

= 
2

3

)4.0(

)6.0(
 = 

)16.0(

)216.0(
 = 1.35  

G° = –RTnKp 

       = –8.3  300 n 1.35 

       =–8.3 300 0.3 

       =– 747 J/mole 
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Ans (54) 

Sol. For isotonic solution  

Injection = Blood 

(CRT) = 7.47  

C × 0.082 × 300 = 7.47  

C = 0.3 mole/lit  

    = 0.3 × 180 = 54 gram/lit  

  

24 

 

Ans (5) 

Sol. Anode  H2(g)  2H+(aq) + 2e–  

Cathode  Cu2+(aq) + 2e–  Cu(s)  

Overall  H2(g) + Cu2+(aq)  2H+(aq) + Cu(s)  

o
cellE  = o

Cu|Cu2E   – o

H|H 2
E   = 0.34 V  

Ecell = o
cellE  – 

2

06.0
log

]Cu[

]H[
2

2




  

0.576 = 0.34 + 0.03 [–log[H+]2 + log[Cu2+]  

0.576 = 0.34 + 0.03 [2pH + log[Cu2+]]  

0.236 = 0.03 [2pH – 2]  

7.866 = 2pH – 2  

pH = 4.93 5 htt
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Ans (154) 

Sol. 
Rt

Ea

Aek



  

T

a

R

E
nAnk    

nk = nA + 
T

1000

R1000

Ea







 
 

Slope = 
R1000

Ea
 = - 18.5 

Ea = 18.5×1000×8.31 

    = 153.735 ×103 J 

   = 154 KJ 
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Ans (0) 

Sol. 

Chromate  2

4
CrO  

 

Cr 

O 

O – 
O O 

+6 

–  

Dichromate  2

72
OCr

 

Cr 

O 

O – 
O 

O 
Cr 

O 

O O 

+6 +6 

– 
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27 

 

Ans (7) 

Sol. Co2(CO)8 

   

No. of Co – Co bond = X = 1 

No. of terminal ligend = Y = 6   

X + Y = 7 

  

28 

 

Ans 63 

Sol. 
Organic Compound 

(Containing Nitrogen) 
0.166 gram 

NaOH- 

NH3 + CH3 
Pass through  

H2SO4
 

+  Conc. H2SO4 

Complete neutralization
 

Remaining Acid + NaOH 
 

Mili eq. of NH3 = mili eq. of Used  H2SO4 = mili eq. of NaOH 

                                                 = 0.25  30  

                                                  = 75 

Milimole of Nitrogen = 7.5  

WNitrogen = 7.5 14  10–3 

             = 0.105 gram 

 % of Nitrogen = 100
166.0

105.0
  = 63.25 = 63  

  

htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



| JEE MAIN-2022 | DATE : 24-06-2022 (SHIFT-1) | PAPER-1 | CHEMISTRY 
 

Resonance Eduventures Ltd. 

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

Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

This solution was download from Resonance JEE (MAIN) 2022 Solution portal  
 

 

PAGE # 18 

7340010333 

29 

 

Ans (3) 

Sol. Electrophilic centre are areas of low elctron density. Most often they are atoms which contain a full of 

partial postive charge. In the given structure the –CN group, the Keto group & the double bond in 

conjugation with Keto group are the 3 electrophilic centres. 

  

30 

 

Ans (2) 

Sol. 

 

H

 4 

3 

2 

1 5 





 
1 

2 

3 

4 5 
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PART : PHYSICS 
 

1 

 

Ans. C 

Sol. 
B = 

V

V

P




  








 


V

V
BP  

= 3 × 1010 × 






 
100

1
2  = 6 × 108 

2 
 

 

Ans. A 

Sol. A  True 

B  True 
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Ans. C 

Sol.  1.5V 

10 

r/2 

A B i 

 

2

r
10

5.1
i


  

VAB = i × 10 = 2.1

2

r
10

15



 

2

r
10

12

150
   ;   12.5 = 

2

r
10   

2.5 = r/2 

R = 5 

  

4 
 

 

 

Ans. D 

Sol. Q = ms

S = 
Cky

J


 

Q = mL 
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L = 
m

Q
 

kg

J
L   

S & L are different unit. 

5 
 

 

Ans. D 

Sol. 
t = 

g

sinu 
 

R = u cos  (2t) 

)t2(g

tan

R

t 
  

R

gt2
tan

2

  ;  









 

R

gt2
tan

2
1
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6 

 

Ans. B 

Sol.  

 9.8 m/s 

= 0.5 
s  

v2 = u2 + 2as 

0 = (9.8)2 – 2 × 0.5 × 9.8 × s 

s = 9.8 m 

7 

 

 

Ans. C 

Sol. T = mr 

 = 
21.0

80

mr

T


  = 20 rad/sec. 

= 




 600

2

6020
rev/minutes 
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Ans. B 

Sol. m = 0.1 gm 

q = ? 

qE = mg.z 

5

3

109.4

8.9101.0
q








 

q = 2 × 10–9 

9 

 

Ans. C 

Sol. Using work energy theorem 

 WF = KF – Ki 

   
3

2

2

2

1

dyy3xdx4  = Kf – 0 

3

2

3
2

1

2

3

y
3

2

x
.4

























 = Kf – 0 

  Kf = 

3

2

3
2

1

2

3

y
3

2

x
.4

























 

     = 2(4 - 1) + (27 – 8) = 6 + 19 = 25 Joule 
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10 

 

 

Ans. B 

Sol. h = ? 

geff = g/3 

2

0

R

n
1

g
g







 

  

2

R

n
1

1

3

1







 

  

3
R

n
1   

)13(Rn   

= 6400 × 0.732 = 4654.8 = 4685 km 

11 
 

 

Ans. A 

 

Sol. i0 to irms = 
2

i0  

8

T
t   
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8f

1


  

5.2ms
400

1000
sec

400

1

850

1



   

12 

 

Ans. A 

 A1 = 5 

A2 = 3 

 = 2 × 1.5 = 3

Amin. = A1 – A2 

= 5 –3 = 2 cm 

13 

 

Ans. C 

Sol. B = 0rH 

V = 
rr

C


 

E =VB  
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= H
C

r0

rr




 

HC
r

r
0 


  

= 3 × 108 × 4p × 10–7 2105.4
44.6

61.1   

= 2105.4
2

1
430   

= 0.60 × 9/2 × 10–1 

= 30 × 9 × 10–2 

= 8.47 

  

14 
 

 

 

Ans. C 

Sol. In rutherford model electron finallymerge in nucleus. 

15 

 

Ans. D 

Sol. A220  B105 + C115 

   
5.6   6.4 6.4 

Q = 6.4 × (105 + 115) – 220 × 5.6 = 176 MeV         

htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



   | JEE MAIN-2022 | DATE : 24-06-2022 (SHIFT-1) | PAPER-1 | PHYSICS 
 

Resonance Eduventures Ltd. 

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

Ph. No.: +91-744-2777777, 2777700 | FAX No. : +91-022-39167222 

To Know more :  sms RESO at 56677 | Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in | CIN : U80302RJ2007PLC024029 

 

This solution was download from Resonance JEE (MAIN) 2022 Solution portal  
 

 

PAGE # 9 

7340010333

16 

 

Ans. C 

 

Sol. 

cf

c
  = m

105.3

103
9

8




 

mm4.21
435

3000
m

4

1

105.3

3

4
h 








  

17 

 

Ans. B 

Sol. n = 1–T2/T1 

0.25 = 1–
1

2

T

T
 T2 = 300 K (sink) 

4

1
 = 1–

1T

300
 

T1 = 400K 

Efficiency increased by 100%, so new efficiency  = 50% 

0.5 = 1–
'T

300

1

 

'T

300

1

= 0.5  

T1' = 600  

So change in temperature = 600 – 400 = 200K 
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Ans. D 

Sol. A, d, E = Given 

K = ? 

q = CV 

q = .dE
d

KA 0 


 

K = 
dEA

dq

0 


 

= 
1274

36

1085.8106.31030

10107







 

= 33.2
85.86.330

7103





 

19 
 

 

 

Ans. C 
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Sol. 

 

Magnetic field on the axis of the loop : 
2

0

2 2 3 / 2

N R
B

2(R x )

 



   

x = R/2 

B = 
2/3

2
2

2
2

R
4

R

R

2














 

B = 
2/3

3

2
0

2/3
2

2
0

4

5
R2

R

R
4

5
2

R





















 

2/3

0

2/3

0

4

5

B

4

5
R2

B





















  = 

55

B8 0
 

20 

 

Ans. B 

 

Sol. H1 = H2 = KA


AO
  

K1  
8

80
K

16

20
  

K1 = 8K 



x
B
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Ans. 12 

Sol. M 

N2 = 28  

V = C 

T2 = 4T1 

Q = ? 

Q = nCVT 

= 1T3R
2

5

28

56
  

= 5 × 2 × 3 × 400 

= 12000 cal 

= 12 kcal 

22 

 

Ans. 10 

Sol. f = 15 cm 

 

 = 1.25  

 = 1.5  ;  
R

2
)15.1(

15

1
  

R = 15 cm 

30

1

15

2

4

1

15

2
)125.1(

f

1

2




  

f2 = –30 

30

1
2

15

1

F

1 
  

30

14 
  

F = 10 
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23. 

 

 

 

Ans. 750 

Sol. V1 = 10 mV 

B = 10A 

C = 1.5 mA 

R2 = 15 k

VG = ? 

V1= B × R1 

6

3

1
1010

1010
R








  

R1 = 1k 

VG = 
1

2

R

R
 

= 
6

3

1010

105.1

1

5







  

= 1000
2

5.1
  = 1.5 × 500 

= 500
2

3
  = 750. 

  

24 
 

 

Ans. 242 

Sol. L = 200 mH 

220V, 50 Hz 

VD = OV, a = ? 
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i0 = A
a


 

V = i × L 

220 – i × wL 

i = 
310200502

220


= 




  11

2

1010220 43

  

Ipeak = 






24211

2i2  

i0 = 2i  

=





242
2

11
 

a = 242 

25 

 

Ans. 03.00 

Sol. a = 0.5 mm 

D = 2 m 

b sin  = 
2

)1n2(


  

n = 1  B1 

sin  = 
D

Y

b2

3



 

Y = 
b2

D3
 

d = )(
b2

D3
12   

= 63

3
10105

105.02

23 






= 30 × 10–6 m = 3 × 10–5 m 

 

26 

 

Ans. 02.00 
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Sol. 
)1)......((h)2(hmv

2

1
thth

2
1   )2)......((h)5(hmv

2

1
thth

2
2   

 From )1/()2(   

 
1

4

V

V
2

1

2 







 

 2
V

V

1

2 







 

27 
 

 

Ans. 03.00 

Sol. 
+ h = –u × 6 +

2

1
+g × 62 

............ (1)
 

+ h = u × 1.5 +
2

1
 g (1.5)2

............ (2) 

= h = 
2

1
 g × t2  

............ (3) 

After solving t = 21 tt  = 3 Sec.  

28 
 

 

Ans. 120 

Sol. 
2kx

2

1

2

h
nmg 







   

2kx
2

1

2

h3
mg   
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x =
2

1.0

2

h
  

K = 
2x

mgh3
 

120
)1.0(

41.0101.03
2




  

29 
 

 

Ans. 25.00 

Sol. 
 

G 

E 

 

E1 = K × 75 

E1 = K × x 

cm50x
x

75

2

3

E

E

2

1   

Difference = 75 – 50 = 25 cm 

30 

 

Ans. 06.00 

Sol. m = 10 gm 

 
10cm 

40cm 

 

2 × 10 × 30 = m1× 10 

M1 = 60 gm 

= 60 × 10–3 kg = 6 × 10–2 kg 

= 6 Ans 
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