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PART : MATHEMATICS 
 

1 The probability that a randomly chosen 2 × 2 matrix with all the enthes from the set of first 

10 primes. is singular, is equal to: 

(A) 
410

133
  (B) 

310

18
  (C) 

310

19
  (D) 

410

271
 

NTA Ans C 

Reso Ans. C 

Sol. 
Let A = 









dc

ba
 where a,b,c,d are prime. 

 Total number of matrices A formed = 104 
             Let S be a matrix from set of matrices A such that S is singular. 

 For  singular matrix |S| = ad – bc = 0  ad = bc  

 Case I   a  d  

 then number of matrices = (10 9) 2! = 180 
  
            Case II   a = d 

            then number of matrices = 10 1 = 10  

 So required probability =  019.0
1000

19

10

10!2x9x10
4




 

 
 

2 

 

(A) 15   (B) 11   (C) 13   (D) 17 

NTA Ans. A 

Reso Ans. A 

Sol.           

            
x

x16yy

dx

dy
22 

  

 Let y = vx 

 
dx

dv
xv

dx

dy
  

 
x

x16xvvx

dx

dv
xv

222 
  = 16vv 2   

 
16v

dv

2
 =  x

dx
 

 n ncnx16vv 2    
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 cx
x

x16y

x

y
22




  

 y + 222 cxx16y   

 y(1) = 3  

  c = 8 

 at x = 2   64yy 2    = 32 

 y2 + 64 = (32 – y)2  
 64(1+y) = 32 × 32  
 y = 15  
 

3 

 

 (A) 54   (B) 50   (C) – 6   (D) – 42 

NTA Ans. C 

Reso Ans. C 

Sol.             The equation of plane is 3x – y + 4z = 2 
 the mirror image of point (2,4,7) in given plane is  (a, b, c) then 

 
4

7–c

1–

4–b

3

2–a
  = 

)1619(

)2–284–6(2
–




 

 
4

7–c

1–

4–b

3

2–a
  = 

13

28
–  

 

 
13

28
–

3

2–a
  2

13

328–
a 


  = 

13

58–
 

 
13

28–

1–

4–b
  4

13

28
b   = 

13

80
 

 
13

28–

4

7–c
   c = 7

13

428–



 = 

13

21
–  

 the mirror image of point (2,4,7) in given plane is 








13

21
,–

13

80
,

13

58
–  

 Hence the value of (2a + b + 2c) = 
13

78

13

4280116



=  –6 
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4 

 

(A) 








4

27
,3   (B) 









4

23
,3   (C) 









4

27
,4   (D) 









4

23
,4  

NTA Ans. C 

Reso Ans. C 

5 

 

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

NTA Ans. A 

Reso Ans. A 

6 

 

NTA Ans. C  

Reso Ans. C 
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Sol.  

B 

 

A 

C  2,1  

 24,4  

 22,1  D y= 22  

x=1 

0 

 

(2, 2 2 ) 

 
    

 area of BCD =  
2

1
)1(2

2

1
  

 area between curves = dx)x2x22( 2

14

0

  

  = 

4

0

22

3

2

x

2

3

x22



















   = 

4

0

22

3

x
2

1
x2

3

4














  

  = 28
3

232
   = 

3

28
 

 Required area = 















2

1

3

28
=  
















2

2

3

28
 = 

6

213
 

 
7 

 

(A) –3   (B) 3   (C) 6   (D) 9 

NTA Ans. B 

Reso Ans. B 

  

8 

 

(A) 50   (B) 250   (C) 1250  (D) 1500 

NTA Ans. A 

Reso Ans. A 
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Sol. 
             x2 + (2i – 1) = 0 

 


 

  2 = 1 – 2i and 2 = 1 – 2i 

  2 = 2 = 1 –2i  

             8 = 8  

 Hence |8 + 8| = 2|2|4 =  4412   = 50 

 
9 

 

(A)    (B)    (C)    (D)  

NTA Ans. C 
Reso Ans. C 
Sol. 

TFFF

TFTF

FFFT

TTTT

q)qp(qpqp 

 

 
10 

 

(A) A
2

3310













 
  (B) A

2

1310













 
  (C) A

2

1310













 
  (D) A

2

3310













 
 

NTA Ans. A 
Reso Ans. A 
Sol. 

             A = 





















122

212

221

12

1

2

 A2 = 3A, A3 = 32A,…………….,A10 = 39A 

 Now, 
 A2 + A3 …… +A10        

                    = 3A + 32A ………+39A 
 = (3 + 3 2 + 33……..+39)A 

 = 
2

)13(3 9 
A = A

2

3310













 
 

 
11 
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NTA Ans. D 

Reso Ans. D 

  

12 

 

(A) 
343

6
  (B) 

216

7
  (C) 

343

8
  (D) 

216

49
 

NTA Ans. D 

Reso Ans. D 

13 

 

(A) 10   (B) 
5

48
   (C) 

5

52
   (D) 3 

NTA Ans. C 

Reso Ans. C 

14 

 

 

 

NTA Ans. B 

Reso Ans. B 
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15 

 

NTA Ans. D 

Reso Ans. D 

Sol. 

–1 















14

1
sin2

2

1

x
 1 

  
21–x4

1
sin

2
–

2

1– 












 

  – 1 
14

1
2 x

1 

  0 
)12)(12(

2

 xx

x
 and 

)12)(12(

)12)(12(





xx

xx
0 

 

2

1


2

1

 
–1/2 0 1/2 

• 

–1/2 1/2 
 

 Domain 









2

1
,–  {0} 








,

2

1
 

  

16 

 

(A) 6   (B) 7   (C) 8   (D) 9 

NTA Ans. D 

Reso Ans. D         
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Sol. 
            107850

10

5

23 )5x2x3(x
x

5
x2x3 








   

 constant term  in x–50 (3x8–2x7+5)10 
 
 coefficient of x50 in (3x8 – 2x7 +5)10 

 

 coefficient of x50 in   321 rrr

321

)5()2()3(
!r!r!r

!10
. 21 r7r8
x

  

 such that r1 + r2+ r3 = 10 and 8r1 +7r2 = 50 

 r1 = 1; r2 = 6 and r3 = 3    

 Hence constant term is = 36 )5()2)(3(
!3!6!1

!10
  = 36 )5()2)(3(

!3!6

!10
= 29 × 54 × 21 

             Hence k = 9 
 

17 

 

(A) –3   (B) –2   (C) 2   (D) 0 

NTA Ans. D 

Reso Ans. D 

Sol. 
                dx

2

x
xcos

5

0 































  

 dx
2

x
xcos

2

0 































   dx

2

x
xcosdx

2

x
xcos

5

4

4

2 





























































   

      dx2xcosdxxcosdx0xcos
5

4

4

2

2

0
   

 = 

5

4

4

2

2

0

xsinxsinxsin






































 

 = 0 
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18 

 

NTA Ans. B 

Reso Ans. B 

19. 

 

NTA Ans. C 

Reso Ans. C 

Sol.  

    

 

P (–1, 1) 
• 

• 
(0, 0) 

• 
(3, 2) 

N 

C2 = x2 + y2 – 6x – 4y + 8 = 0  

A B 

C1 = x2 + y2 = 2 

 
Equation of tangent to circle x2 + y2 = 2 at point P(–1, 1) is 

 T = 0 

 x(–1) + y(1) = 2 

 –x + y = 2    
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             x – y + 2 = 0                                             …(1) 

 Let point N(h, k) 

 Equation of chord of contact of circle (2) drawn from point N(h, k) is 

 T = 0 

 hx + ky – 3(x + h) – 2(y + k) + 8 = 0 

 (h – 3)x + (k – 2) y – 3h – 2k + 8 = 0 …(2) 

 by comparing (1) and (2) 

 
2

8k2h3

1

2k

1

3h












 

 –h + 3 = k – 2 and –2h + 6 = 3h + 2k – 8 

             h + k = 5      5h + 2k = 14  

    

 So, N 








3

11
,

3

4
 

             Point of intersection of chord AB and circle (2) 

             (x –3)2 + x2 = 5 

             2x2 –6x + 4 = 0 

             x2 – 3x + 2 = 0 

             x = 1,2 

             So, A(1,3) and B(2,4) 

             Now area of  ANB = 

1
3

11

3

4
142

131

2

1
= 

2

1
 




































3

16

3

22
1

3

4
23

3

11
41  

             = 
6

1

3

6

3

6

3

1

2

1









 square unit.  

  

20 

 

(A) 13   (B) 15   (C) 17   (D) 18 

NTA Ans. B 

Reso Ans. B 

Sol. 
 

5

24

5

xxxxx 54321 


 

  x1 + x2 + x3 + x4 + x5 = 24  …(1) 

 and 
25

194

5

24

5

xxxxx 22
5

2
4

2
3

2
2

2

1 










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25

770

25

576

25

194

5

xxxxx 2
5

2
4

2
3

2
2

2

1 


 

  2
5

2
4

2
3

2
2

2 xxxxx
1

  = 154  ……..(2) 

Now  
4

xxxx 4321 
 

2

7
      

  x1 + x2 + x3 + x4 = 14   ……..(3) 
 

   a
2

7

4

xxxx
22

4
2
3

2
2

2
1 











 

  a
4

49

4

x154 2
5 


 

  a
4

x

4

49

4

154
2
5   

  4a + 2
5x  = 105 

  from equation (1) and (3)  
  x5 = 10, 4a = 5 

  4a + x5 = 5 + 10 = 15 
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NTA Ans. 26 

Reso Ans.  

  

22 

 

NTA Ans. 2 

Reso Ans.  

  

23 

 

NTA Ans. 26 

Reso Ans.  
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NTA Ans. 32 

Reso Ans.  

  

25 

 

NTA Ans. 1 

Reso Ans. 1 

Sol. 4 – (1+cos2) + 22  = 0 

 1 + cos 2= 4 + 22  

  

 

(0,–2 2 ) 

/4 
 

1 

–/2 

 
 by graph clearly only one solution 
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NTA Ans. 29 

Reso Ans. 29 

  

27 

 

NTA Ans. 3395 

Reso Ans. 3395 
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NTA Ans. 88 

Reso Ans. 88 

Sol. 
        

2

2

2

2
2

a

b
1

4

11

a

b
1e   

   7a2 = 4b2 

  b2 = 2a
4

7
  ……….(1) 

 So hyperbola is 1

a
4

7

y

a

x

2

2

2

2











  

 Sum of lengths of transverse axis and conjugate axis  
 

   41422a7a2   

        

 )72(24a)72(    

  24a   

 and b2 = 56 

 Hence 22 ba  = 32 + 56 = 88 
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NTA Ans. 28 
Reso Ans. 28 
  
30 

 

NTA Ans. 18915 

Reso Ans. 18915 
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PART : CHEMISTRY 
 

1 

Ans. (C) 

Sol. Fe3O4           +  4CO     3Fe + 4CO2 

 Mole (4.64×103232 )   
2.52×10328  

  20  90 Mole  LR is Fe3O4 

  0  (90–80)  3 × 20 

      = 60 Mole 

 Mass of Fe = 60 × 56 = 3360 Gram  
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2 

Ans. (D) 

Sol. Total number of nodes are (n – 1). 

  

3 

 

 

Ans. (C)  

Sol. On moving down the group covalent character is decreasing. 
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4 

 

 

Ans. (D) 

Sol. In KCl, HCl and AgNO3 solubility decrease due to common ion effect so solubility maximum in 

deionised water 

  

5 

 

Ans. (D)  

Sol. Similar charge on colloidal particle makes the sol stable 

  

6 

 

Ans. (A) 

Sol. Pt (Z = 78) = [Xe] 4f14 5d9 6s1 
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7 

Ans. (D) 

Sol. Chief extraction of Cu is, CuFeS2. In it self reduction is involved.    

  

8 

Ans. (C) 

Sol. MnO4−     +  H2O2     MnO2 + O2 + OH– 

 Oxidising    Reducing   (alkaline Medium) 

 Agent    agent 
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9 

 

Ans. (A) 

Sol.  

Metal Li Na K Rb Cs 

Colour Crimson red Yellow Violet / Lilac Red violet Blue 

Wave length ((nm)) 670.8 589.2 766.5 766.5 766.5 
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10 

 

Ans. (A) 

Sol. These are main use of given elements.  

  

11 

 

Ans. (B) 

Sol. P4 (White) + Conc. NaOH NaH2PO2 + PH3 

     

             H3PO2 

              Phosphinic acid 
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12 

 

Ans. (A) 

Sol. The acid rain reacts with marble, CaCO3 of Taj Mahal 

(CaCO3 + H2SO4  CaSO4 + H2O + CO2) 

causing damage to this wonderful monument that has attracted people from around the world. As a 

result, the monument is being slowly disfigured and the marble is getting discoloured and lustreless. 

  

13 

 

Ans. (D) 

Sol.  KMnO4 

Acidified 
O + CO2  
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14 

 

Ans. (B) 

Sol.  
 

Br 
(CH3)3CLi 

OH 

(i) CO2 

(ii) H3O 

COOH 

OH 

Br 

O–Li+ 
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15 

 

Ans. (A) 

Sol. Both statement-I & II are correct. 

  

16 
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Ans. (C) 

Sol.  

Br 

NH2 

Br 

Br 

 and 

 NH2 

Br 
 

 

  

17 

 

Ans. (C) 

Sol. In elastomeric polymers, the polymer chains are held together by the weakest intermolecular forces. 

These weak binding forces permit the polymer to be stretched. A few ‘crosslinks’ are introduced in 

between the chains, which help the polymer to retract to its original position after the force is released 

as in vulcanised rubber. The examples are buna-S, buna-N, neoprene, etc. 
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18 

 

Ans. (B) 

Sol. The sugar found in polynucleotides is either ribose (a monosaccharide pentose) or 2’ deoxyribose. A 

nucleic acid containing deoxyribose is called deoxyribonucleic acid (DNA) while that which contains 

ribose is called ribonucleic acid (RNA). 

  

19 

 

Ans. (C) 

Sol. It is fact.  

 

 

N 

Histamine 

NH2 

HN 
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20 

 

Ans. (C) 

Sol. Phenol is stronger acid than alcohol and water but weakest acid then organic and mineral acids. 

  

21 

 

Ans. 152 

Sol. 
P = 

M

dRT
(Litre ATM unit system) 

760

100
 = 

M

530082.046.0 
 

M = 151.93 gram/mole  152 

  

22 

 

Ans. 117 

Sol. Hvap of 17 gram of NH3 = 23.4 gram   

Hvap of 85 gram of NH3 = [23.417 × 85] 
   = 23.4×5 = 117 kJ 
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Ans. 5 

Sol. Mass of CN3 COOH = dV = 1.02 × 1.2 

       = 1.224 gram 

 Molality of CH3COOH solution = (1.22460×2) 
 Tb = ikƒ × m 

 0.0198 = i × 1.85(1.22460×2) 
 i = 1.0493 

 i = 1 + (n – 1) 

 1.0493 = 1 + (2 – 1) 

  = 0.0493 

 % = 4.93  5 

 

  

24 

 

Ans. 127 

Sol. Charge = q = it = 0.1 × 2 × 60 × 60 

    = 720 C 

 Anode : 2H2O(l)  O2(g) + 4H+ + 4e– 

 Cathode : [2H2O(l) + 2e–  H2(g) + 2OH–] × 2 

   _______________________________ 

   2H2O(l) + 4e–  2H2(g) + O2 

 4F charge produced = 3 mole gas 

 ( 72096500)F charge produced = (34 × 72096500) mole = 
3×189650 mole 

 Volume of gas (at NTP) = 
549650 × 22.7 = 0.127 lit. = 127 ml 
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Ans. 1 

Sol. ln(𝐾310𝐾300) = 
𝐸𝑎𝑅 ( 1300 – 1310) 

  = 
5326118.3 ( 10300×310) = 6.9 

 ln(𝐾310𝐾300) = 6.9 

 ln(𝐾310𝐾300) = 2.3 × 3 

 ln(𝐾310𝐾300) = 3 ln (10) 

 (𝐾310𝐾300) = 103 

 K300 = 1×10–3 K310 

 So X = 1 

  

26 

 

Ans. 6 

Sol. A = Na2CrO4, B = Cr2O7
–2 

 

Cr 

O 

O – 
O 

O 
Cr 

O 

O O – 

 
  

27 

 

Ans. 0 

Sol. 3MnO4
2– + 4H+ → 2MnO4

– + MnO2 + 2H2O 

25Mn7+ = 3d0 unpaired electron = 0 

(spin only) = 0 
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Ans. (64) 

Sol. Organic compound  NH3(g) 

0.55 g 

NH3 + H2SO4 (NH4)2 SO4 

VF =1 VF = 2 

Eq. of NH3 = eq. of H2SO4 

1(nNH3) = 2 [1×12.5]×10–3 

nNitrogen = 2 × 12.5 × 10–3  

WNitrogen = [14 × 2 × 12.5] × 10–3 gram = 35 × 10–2 gram 

% of Nitrogen = 
35×10–1255×10–12 × 100 = 63.636%  64% 

  

29 

 

Ans. (3) 

Sol. Structure (i), (iii), (v) have asymmetric carbon. 

  

30 

 

Ans. (1) 

Sol.  
C6H12O6 

Zymase 
C2H5OH 

I2/OH– 

H3O 
HCOOH + CHI3  

  

htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  

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 

 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  ((MMAAIINN))  22002222  SSoolluuttiioonn  ppoorrttaall   
 

 

 

7340010333 

 

 

 

htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



 

RReessoonnaannccee  EEdduuvveennttuurreess  LLttdd..  

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 

 

TThhiiss  ssoolluuttiioonn  wwaass  ddoowwnnllooaadd  ffrroomm  RReessoonnaannccee  JJEEEE  ((MMAAIINN))  22002222  SSoolluuttiioonn  ppoorrttaall   
 
 

 

7340010333

 
 
  

  

COMPUTER BASED TEST (CBT) 

Questions & Solutions 
 

DDaattee::  2299  JJuunnee,,  22002222  ((SSHHIIFFTT--11))  ||    TTIIMMEE  ::  (9.00 a.m. to 12.00 p.m)  
w 

DDuurraattiioonn::  33  HHoouurrss  ||  MMaaxx..  MMaarrkkss::  330000  

  

SSUUBBJJEECCTT::  PPHHYYSSIICCSS  

JEE 
(Main) 
2022 

PPAAPPEERR--11  ((BB..EE..//BB..  TTEECCHH..)) 

htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



   | JEE MAIN-2022 | DATE : 29-06-2022 (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 # 1 

7340010333

 

PART : PHYSICS 
 

1. 

 

Ans. (D) 

Sol. For ball A, s = 4t + 2at
2

1
 

 80 = 0 + 2t)10(
2

1
 t = 4 sec. 

 For ball B, S = 4t + 2at
2

1
 

                           80 = 4(2) + 
2

1
(10)(2)2  4 = 30 m/sec 

2. 

 
Ans. (B) 

Sol.   

 

4M 

Rest 

M M 

2 M 

V 

40 m/s 

30 m/s

 
 (M × 30)2 + (M × 40)2 = (2M × V)2 
 M × 50 = 2M × V 
 V = 25 m/s  
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3. 

 

Ans. (B) 

Sol. R = R0e–t = 

2

1
t

t
0

2

R
 

 

2

1
t

t

3
5

2

1056.2
102


 

  

 7

2

1
t

t
 ;  t = 7 × 5 = 35 days 

4. 

 

Ans. (C) 

Sol. L = mvR + Icm
 = mR2 + 2/3 mR2

 L = 2mR
3

5
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5. 

 

Ans. (C) 

Sol. At STP, n = 
4.22

8.44
 = 2 moles 

 Q = nCvT = (2) 







R

2

3
(20) = 3 × 8.3 × 20 = 498 J 

6. 

 

 

Ans. (C) 

Sol. 1 = k (L1 – L) 
 2 = k (L2 – L) 

 2 = 
LL

LL

1

2




 

 2L1 – 2L = L2 – L 
 L = 2L1 – L2 

 htt
ps:

//p
rev

iou
spa

pe
r.in

https://previouspaper.in

https://previouspaper.in



   | JEE MAIN-2022 | DATE : 29-06-2022 (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 # 4 

7340010333

7. 

 

 

Ans. (B) 

Sol. If h < , then the electron will not be able to cross the barrier of work function  

8. 

 

Ans. (D) 

Sol. w = 2
fmV

2

1
 – 2

imV
2

1
 

 =  55 025.0425.05.0
2

1
  = 16 Joule 

9. 

 

 

Ans. (C) 

Sol. R = 
qB

)KE(m2

qB

mv
    R  KE  ;  

1

2

KE

KE

R

R

1

2

1

2   
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10. 

 

 

 
Ans. (C) 

Sol. If  < r, 


L
C

1
, so the circuit will be capacitive 

 At   = r, |Z| = R, Answer is (C) 
  
11. 

 

 

 
Ans. (C) 

Sol. F = dp/dt = vdm/dt = 10 × 1 

 Acc. = F/M= 10/2 = 5 m/s2 
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12. 

 

Ans. (C) 

Sol. [p] = 
2V

]a[
 and [b] = [V] 

 PV
V

PV

]b[

]a[ 2

  

   

13. 

 

Ans. (C) 

Sol. Sol.  BA2BA


  

  cosAB2BA2cosAB2BA 2222  

 A2 + B2 + 2ABcos = 4(A2 + B2 – 2ABcos

 10ABcos = 3A2 + 3B2 

 cos = 
B.A10

)BA(3 22 
 = 

5

3

10

6

A10

A23
2

2





  

  = cos–1 (3/5) 
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14. 

 

 

Ans. (A) 

Sol. Ve = 
R

R
3

4
)(G2

R

GM2

2 





 

  

 Ve  R    4
2

1
 = same 

 

15. 

 

Ans. (A) 

Sol. BE cos = BH 

 BE cos30° = 0.5 G  Be = 
3

1
G 

16. 

 

Ans. (B) 

Sol. VPmax = 4 V wave 

 10 ×  = 4 × 6
 10 × 2f = 4 × f = 5 
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17. 

 

 

Ans. (A) 

Sol. Ui = 2
1 V)CK(

2

1
 

 Uf = 2
2 V)CK(

2

1
 

 U = Uf – Ui = 
2

1
(K2 – K1)CV2 


2

1

CV10
2

1

CV5
2

1

U

U

2

2

i








 ;  

iU

U
× 100 = 50% 

18. 

 

Ans. (D) 

Sol. a = 
6

56

10100

101040

m

qE







 = 4 × 104 

 v2 = u2 + 2as  02 = (200)2 + 2(–4 × 104)(s) 

 (s) = 0.5 m 
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19. 

 

Ans. (D) 

Sol.  = 
d

D
  ' = 

d2

D
 

 
25

6

2

''











 

 ' = 0.5 × 
10

6
 = 0.3 mm 

20. 

 

Ans. (B) 

Sol. F = 
9

8

101000

103c






 = 3 × 1014 Hz 

 Band width used for transmission = 14103
100

2
 Hz = 6 × 1012 Hz 

 Number of channels = 
8

600

108

106
3

12





 × 107 = 75 × 107  

21. 

 

Ans. 15 

Sol. t = 
21

21

tt

tt


   =  

8

120

80

6020



 = 15 min 
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22. 

 

Ans. 43 

Sol.  = 
Adt

dE
 

 ud = 
Adx

dE
 

 Dividing c
dt

dx

ud




 

  ud = 
8103

22.0

c 



 = 7.2 × 10–10 J/m3 

 Magnetic energy density = 3.6 × 10–10 

  
0

2
rms

2

B


 = 3.6 × 10–10  where 

2

B

2

B
B

2
002

rms 







  

  
0

2
0

4

B


 = 3.6 × 10–10    B0 = 107 106.3)104(4    

  B0 = 4 × 6 ×   × 10–9 Tesla 

  B0 = 42.54 = 43 

23. 

 

Ans. 21 

Sol. Req = R1 + R2 

 
A)K2(

cm5.2

KA

cm4

AK

cm5.6

eq

  

 Keq = 
21

26

5.52

65
  = 


5

 

       = 



5

21

5
   = 21 
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24. 

 

Ans. 700 

 

25. 

 

Ans. 144 

Sol. R = 
i

V
 = tan45° = 1 

 R = 
A

i
  

i

RA
  = 

4.31

)2.1(1 2
 = 144 × 10–3 .cm 

 Ans. is 144 

26. 

 

Ans. 102 

Sol. 
2

1

2

1

T

T

Q

Q
  

 
2T

500

225

300
  

 T2 = 375 k = 102°C 

 

27. 

 

Ans. 3 
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Sol. The velatron between impact parameter and scattering angle is b = 






 
2

cot
E

kze 2

 

  b  cot 






 
2

 

 1d    







2

60
cot  

 2d   







2

90
cot  

 3
d

d

2

1     d1 = 3d2  x = 3, Ans is 3 

28. 

 

Ans. 2 

Ans. 100
10100

1010

i

i
6

3

B

c
AC 














 

 AP = 
3

3
2

in

out2
AC

101

102
)100(

R

R




  = 2 × 104 

 x = 2 Ans. is 2 

29. 

 

Ans. 225 

 
 
Sol.  

 

 
15

15.11

V

5.1

1 





  

 V1 = 45 

 
15

5.11

15

5.1

V

1

2 


  

 V2 = 7.5 cm 
 From centre 15 + 7.5 = 22.5 cm 
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30. 

 

Ans. 10 
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