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PART : MATHEMATICS 
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NTA Ans. (C) 

Reso Ans. (C) 
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NTA Ans. (C) 

Reso Ans. (C) 

Sol. 
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3 

 

NTA Ans. (A) 

Reso Ans. (A) 

Sol.  

 

 

5k 

B 

4k 

C A 
3k 

90º 

 

 a + b = 7 k 

 b + c = 8 k 

 a + c = 9 k 

 2(a + b + c) = 24 k 

  

 a + b + c = 12 k 

 a = 4k, b = 3k, c = 5k  (triangle is right angle at C) 

 
)º90sin(
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C
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4 

 

(A) 2   (B) 3   (C) 4   (D) 6 

NTA Ans. (C) 

Reso Ans. (C) 

Sol.  f(x + y) = 2f(x).f(y) 
 Let f(x) = 22x–1  

 Now 




10

1k

)k(f  = 






 

10

1k

k21–2
10

1k

1–)k(2 2.22  

 = 

 
1–2

1–2

2.2
2

102

21–2 






   = 
 
3

1–22 2012 

 

 
122 
 = 512  2 + 1 = 9  

  = 4 
 

5 

 

NTA Ans. (B) 

Reso Ans. (B) 
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6 

 

NTA Ans. (A) 

Reso Ans. (A) 

Sol. 
g(f(x)) = 

)x(f

1


........(1) 

 to find g(63) put f(x) = 63 

 x3 + x – 5 = 63 

 x(x2 + 1) = 68  x = 4 

 Now  f(x) = 3x2 + 1   f(4) = 49 

 then the value of  g(63) = 
49

1
 

7 

 

 

NTA Ans. (C) 

Reso Ans. (C) 
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8 

 

NTA Ans. (D) 

Reso Ans. (D) 

Sol. 

10101102992101 3.2

k

32

1

3.2

1
........

3.2

1

3.2

1
  

  k = 29 + 28. 3 + 27.32 + …………+2.38 + 39 = 310 – 210 = (35 – 25) (35 + 25) 
 = 211 × 275 
 = (210 + 1) (270 + 5) 

 = (6 + 1) (6µ + 5)  
 Remainder = 5   
 

9 

 

(A) – 15   (B) – 60   (C) 60   (D) 15 

NTA Ans. (A) 

Reso Ans. (A) 

Sol. As f(x) + f'(x) + f"(x) = x5 + 64  

f(x) is a polynomial in x with degree 5 

Let f(x) = x5 + ax4 + bx3 + cx2 + dx + e 

f'(x) = 5x4 + 4ax3 + 3bx2 + 2cx + d 

& f" (x) =  20x3 + 12ax2 +6bx+2c  

Since f(x) + f'(x) + f"(x) = x5 + 64  

a+ 5 = 0, b + 4a + 20 = 0 ; c + 3b + 12a = 0,    d + 2c + 6b = 0 & e + d + 2c = 64  

a = –5, b= 0,   c= 60,    d = –120, e = 64 

f(x) = x5 – 5x4 + 60x2  – 120x + 64  

f(x) = (x–1) (x4 – 4x3 – 4x2 + 56x – 64)  


1

)(

x

xf
= x4 – 4x3 – 4x2 + 56x – 64  

1

)(

1  x

xf
Lim
x

= 1– 4 – 4 + 56 – 64= –15 
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10 

 

NTA Ans. (C) 

Reso Ans. (C) 

Sol. 
P(E1 E2) = 

8

1
 = P(E1) 







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

1

2

E

E
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




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
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2

1

E

E
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So   
4

3
)(

8

1
1  EP  

6

1
)( 1 EP  

And 
2

1
)(

8

1
2  EP  

P(E2) = 
4

1
 

Now option  

(1)   P(E1) P(E2)= )(
24

1

4

1

6

1
21 EEP    

(2)     21 EP.EP = 
24

15

4

3

6

5
  

)EE(P1EEP)EE(P 212121 






   

= 1– [P(E1)+ P(E2) – )( 21 EEP  ]= 









8

1

4

1

6

1
1  = 

24

17

24

7
1   

   212 EPEP)EE(P   
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11 

 

NTA Ans. (A) 

Reso Ans. (A) 

Sol. 
.4–

40

04

02

20
.

02

20
A2 



















 







 
  (symmetric) 

 & A3 = –4A (skew symmetric) 

  


10

1

2

k

KAM =  [(–4) + (–4)2 + (–4)3 +….+(–4)10]      

= –4   is symmetric  

 






10

1k

1K2

AN = A[1 + (–4) + (–4)3 +….+(–4)9]  

    = A   is skew symmetric  

Where = {1 + (–4) + (–4)3 +….+(–4)9}  

Now MN = –42 A = NM 

MN2 = (MN)N = (NM)N = N(MN) =N(NM) = N2M 
Hence (MN2)T = (N2)T MT = (NT)2 MT = (–N)2 M = N2M   

MN2 is symmetric matrix  
 

12 
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NTA Ans. (D) 

Reso Ans. (D) 

13 

 

NTA Ans. (A) 

Reso Ans. (A) 

14 

 

NTA Ans. (B) 

Reso Ans. (B) htt
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15 

 

 

NTA Ans. (B) 

Reso Ans. (B) 

16 

 

NTA Ans. (C) 

Reso Ans. (C) 

Sol. 
Let equation of tangent y = mx + 

m4

1
 

 then is also tangent to curve 

 
1m

m4

1
0–0

2 



 = 2  

 
2m16

1
= 2(m2 + 1) 

 32m4 + 32m2 – 1 = 0 

 m2 = 
64

324)32(32– 2 
 

   then the value of 8.|m1.m2| = 8m2  

 = 8 × 












 

64

324)32(32– 2

 

 = – 4 + 18 = 23 – 4 
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17 

 

NTA Ans. (B) 

Reso Ans. (B) 

Sol.  

 

 

Q ( + 1, , + 1) 

P(1,0, 1) 

x + y + z – 5 = 0 T 

 

 PQ : 
1

1–z

1

y

1

1–x
 

  






 

2

2
,

2
,

2

2
  5

2

43



 

   = 2 so T (2,1,2) 
 and Q (3,2,3) 
 Let A(1,–1,–1) 

 AR : t
1

1z

1

1y

1

1–x






  

  R (1 + t, – 1 + t, – 1 + t)  

  – 1 + 3t = 5  t = 2 
 So R (3,1,1) 
 QR2 = 1 + 4 = 5 
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18 

 

 

 

NTA Ans. (C) 

Reso Ans. (C) 

19 

 

 

NTA Ans. (D) 

Reso Ans. (D) 
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20 

 

NTA Ans. (B) 

Reso Ans. (B) 

21 

 

NTA Ans. (Bonus) 

Reso Ans. (147.5) 

22 
 

NTA Ans. (63) 

Reso Ans. (63) 

Sol. Largest digit in number = 9 

  Sum of three digit maximum can be = 27 

  Hence sum of digit can be = 7, 14, 21 

 Now 321 aaa  a1 + a2 + a3 = 7, 14, 21 

C-1 a1 + a2 + a3 = 7  a3 = odd     C  

  

a3 = 1  (a1, a2)  (1, 5), (2, 4), (3, 3), (4, 2), (5, 1),(6,0) Total number = 6  

a3 = 3  (a1, a2)  (1, 3), (2, 2), (3, 1),(4,0) Total number = 4 

a3 = 5  (a1, a2)  (1, 1),(2,0) Total number = 2 
 

C-2 a1 + a2 + a3 = 14  

a3 = 1  (a1, a2)  (4, 9), (5, 8),.......(9, 4) Total number = 6  

a3 = 3  (a1, a2)  (2, 9), (3, 8),.......(9, 2) Total number = 8 

a3 = 5  (a1, a2)  (1, 8),.......(8, 1),(9,0) Total number = 9 

a3 = 7  (a1, a2)  (1, 6),.......(6, 1), (7,0) Total number = 7 

a3 = 9  (a1, a2)  (1, 4),.......(4, 1),(5,0) Total number = 5  
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C-3 a1 + a2 + a3 = 21  

a3 = 3  (a1, a2)  (9, 9) Total number = 1  

a3 = 5  (a1, a2)  (7, 9), (8, 8), (9, 7) Total number = 3 

a3 = 7  (a1, a2)  (5, 9),.......(9, 5) Total number = 5 

a3 = 9 (a1, a2)  (3, 9),.......(9, 3) Total number = 7 
 Total = 63  

23 

 

NTA Ans. (576) 

Reso Ans. (576) 

Sol. 
Given | a


| = 4, | b


| = 3, ba


  







 

3
,

4
 

   22
)b.a(4)b–a()ba


  

   22
)b.a(4abba–


  

   22
)b.a(4ba4


  

= 4 | a


|2 | b


|2  

= 4 × 16 × 9 = 64 × 9 = 576 

24 

 

NTA Ans. (7) 

Reso Ans. (7) 

Sol.  

25 

 

NTA Ans. (4) 

Reso Ans. (4) 

26 

 

NTA Ans. (4) 
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Reso Ans. (4) 

Sol. 
 

)12–19(57

)12–19(–)12–19(31
88

101099

 

  
)12–19(57

)19(12–)12(19
88

99

 

  
)12–19(57

)12–19(1219
88

88
  

  4 

 

27 

 

NTA Ans. (2) 

Reso Ans. (2) 

Sol. g(x) = f(f(f((x))) + f(f(x)) 
 g(1) = f(f(f((1))) + f(f(1))   ........(1) 

 f(1) = )3(  

 f(f(1)) = f( 3 ) = ((2 – x) (2 + x))1/2 

 = (4 – 3)1/2 = 1 

 f(f(f(1))) = f(1) = 3  

  [g(1)] = [ 3 + 1 ] = 2 

28 

 

NTA Ans. (5) 

Reso Ans. (5) 

29 

 

NTA Ans. (414) 

Reso Ans. (414) 
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Sol. Largest digit in number = 9 
 Sum of three digit maximum can be = 27 
 Hence sum of digit can be = 7, 14, 21 

 Now 321 aaa  a1 + a2 + a3 = 7, 14, 21 

C-1 a1 + a2 + a3 = 7  a3 = odd     C  

  

a3 = 1  (a1, a2)  (1, 5), (2, 4), (3, 3), (4, 2), (5, 1)  Total number = 5  

a3 = 3  (a1, a2)  (1, 3), (2, 2), (3, 1) Total number = 3 

a3 = 5  (a1, a2)  (1, 1) Total number = 1 
 

C-2 a1 + a2 + a3 = 14  

a3 = 1  (a1, a2)  (4, 9), (5, 8),.......(9, 4) Total number = 6  

a3 = 3  (a1, a2)  (2, 9), (3, 8),.......(9, 2) Total number = 8 

a3 = 5  (a1, a2)  (1, 8),.......(8, 1) Total number = 8 

a3 = 7  (a1, a2)  (1, 6),.......(6, 1) Total number = 6 

a3 = 9  (a1, a2)  (1, 4),.......(4, 1) Total number = 4  
 

C-3 a1 + a2 + a3 = 21  

a3 = 3  (a1, a2)  (9, 9) Total number = 1  

a3 = 5  (a1, a2)  (7, 9), (8, 8), (9, 7) Total number = 3 

a3 = 7  (a1, a2)  (5, 9),.......(9, 5) Total number = 5 

a3 = 9 (a1, a2)  (3, 9),.......(9, 3) Total number = 7 
Total = 57  

30 

 

NTA Ans. (98) 

Reso Ans. (98) 

Sol. 
S = 



























27

8
–1

9

4
–1

3

2
–1 + upto 100 terms 

 S = 100 – 































 term100......

3

2

3

2

3

2
32

 

 S = 100 – 
3

2
 





























3

2
–1

9

2
–1

100

 

 S = 100 – 2 





















100

3

2
–1  

 S = 98 + 2 

100

3

2








 

 0 < 2 × 

100

3

2








< 1 

 [S] = 98  
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PART : CHEMISTRY 
 

1 

 

 

Ans (C)  

Sol. Species  B2  NO N2
  O2 C2  

Bond order  1 2.5 3 2 2   

Species  B2
+   NO+ N2

+  O2
+ C2

+  

Bond order  0.5 3 2.5 2.5 1.5 

  

2 

 

 

 

Ans (B) 

Sol. According to NCERT text 

*The diameter of the dispersed particles is not much smaller than the wavelength of the light used 
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*The intensity of scattered light depends on the difference between the refractive indice of the D.P and 

D.M., In lyophobic colloids, this difference is appreciable and therefore the tyndal effect is quite well 

defined but in lyophilic sols the difference is very small and the tyndal effect is very weak. 

So, to show Tyndall effect the refractive indices of the dispersed phase and dispersion medium differ 

greatly in magnitude. 

  

3 
 

 

Ans (D) 

Sol. Species  Al3+  Mg2+ Be2+ O2–    Br– Cl– Li+  S2–  K+ 

No. of e– 10 10 2 10 36 18 2 18         18 

So Mg2+ & O2– are isoelectronic with Al3+ 

  

4 

 

Ans (C) 

Sol. 4Au(s) + 8CN–(aq) + 2H2O(aq) + O2(g)  4[Au(CN)2]–(aq) + 4OH–(aq) 

2[Au(CN)2]–(aq) + Zn(s)  [Zn(CN)4]2–(aq) + 2 Au(s) 

  

5 
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Ans (C) 

Sol. Electron deficient among the given compounds : B2H6, BCl3  

  

6 

 

Ans (D) 

Sol. Smaller the size of ion greater is it's hydration & greater is it's hydrated radii & smaller is ionic mobility. 

So order of ionic mobility : Be2+ < Mg2+ < Ca2+ < Sr2+ < Ba2+ 

  

7 

 

Ans (C) 

Sol. AgCl↓ + 2NH4OH  [Ag(NH3)2]Cl + 2H2O 
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8 

 

Ans (B) 

Sol. Formation of CeIV is favoured by it's noble gas configuration but it is strong oxidant reverting to the +3 

state. The Eº value for Ce4+/Ce3+ is V74.1E/E 0

Ce

0

Ce 34  is favourable for its oxidising nature. 

  

9 
 

 

Ans (A) 

Sol. Oxidising agent gets reduced. 

Due to much large third ionization energy of Mn(required for changing d5 to d4) is responsible for strong 

oxidising agent property of Mn3+  

Most stable oxidation state of  

Ti  +4 ; Cr  +3 ; Fe  +2 ; Mn  +2 (acidic medium), 4(basic medium)  

  

10 
 

 

Ans (A) 
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Sol. This process in which nutrient enriched water bodies support a dense plant population, which kills animal 

life by depriving it of oxygen and results in subsequent loss of biodiversity is known as Eutrophication. 

  

11 

 

Ans (C) 

Sol.   

OH 
Conc. 
HNO3

+ 

O–H 

H2SO4 + 

OH 

NO2 
More 

volatile 

NO2 
 

Mixture of ortho &para nitro phenol is separated by steam distillation as ortho isomer is steam volatile. 

  

12 

 

    

Ans (C) 

Sol. Anti-conformation of butane along C2–C3 bond has maximum dihedral angle i.e. 180º. 
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13 

 

 

 

Ans (B) 

Sol. 
(CH3)2C=CH2 

H
 (CH3)3C+ + (CH3)2C=CH2   (CH3)3C–CH2–C+(CH3)2  

  (CH3)3C–CH2–CH(CH3)2 

  

14 
 

 

Ans (D) 

Sol. CH3-CH-Cl2  (1,1-Dichloroethane) 
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15 

 

 

Ans (D) 

Sol.  

CH3–C–O 
E2 

CH3 

CH3 

+ CH2–C–Cl 

CH3 

CH3 

H 


CH3–C + t-BuOH 

CH3 

CH2 

 

t-butoxide ion carryout Elimination reaction at 3º alkyl halide 

  

16 
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Ans (C) 

Sol.  

+  

O 

CCl2 


O 


H 

CCl2 

O 

H 

CHCl2 
H2O 

OH 


O 

CHCl2 

 

  

17 
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Ans (C) 

Sol.  

O2/hv 
H 


O–OH 
O–OH2 



after several steps 

+ CH3–C–CH3 

OH 

O 

 

Cumene hydroperoxide undergoes rearrangement to give phenol and acetone. 

  

18 

 

Ans (C) 
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Sol.   
R–C–NH2 

Br–Br 
KOH 

R–C–NH R–C=NH 

R–C–NH–Br R–N=C=O 
intermediate 

O O 

O 

– 

–O 
Migration 

of R 

 

  

19 

 

Ans (C) 

Sol. Micelle or associate colloid formation occurs above a certain conc. known as CMC. 

  

20 

 

 

Ans (B) 

Sol. Alitame is an aspartic acid containing dipeptide artificial sweetner. 

  

21 

 

Ans (5418) 

Sol. Moles of compound (C6H5N3O6) = 
645215 = 3 mol 

moles of Nitrogen = 9 mole   

No. of atoms of Nitrogen = 9 × 6.02 × 1023    

    = 54.18 × 1023   

   = 5418 × 1021  
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22 

 

Ans (1) 

Sol. For NaCl Z = 4 & M = 58.5 gram 

d = 
𝑍×𝑀𝑁𝐴×𝑉𝑜𝑙𝑢𝑚𝑒 

43.1 = 
4×58.56×1023×[𝑎]3 

a3 = 
4×58.56×43.1 × 10–23 

    = 0.9 × 10–23 

    = 9 × 10–24 

a = 2.08 × 10–8 cm   

 Cl– Na+
 

Cl– 

a 

 

𝑑𝑁𝑎++𝐶𝑙– = 
𝑎2 = 

2.08×10–102  m 

Ans : 1 

  

23 

 

Ans (4) 

Sol. Electronic configuration of Li = 1s2 2s1  

(ELi)n=2 = (EH) 
2

2

n

Z
 = –2.2×10–18 × 

4

9
  

E = 









hc
 = 2.2×10–18 × 

4

9
 


 834– 1031063.6

 = 2.2×10–18 × 
4

9
  

 = 4 × 10–8 m  
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24 

 

Ans (300) 

Sol. 4Fe(s) + 3O2(g)  3Fe2O3(s) Sr = – 550 J/K 

    Sr = – 165 kJ/mole 

At equilibrium G = 0 

T = (∆𝐻∆𝑆 )  at equilibrium 

= 
–165×103–550  = 300 K 

   

25 

 

Ans NTA answer is 15, but Reso answer is 20. 

Sol. Initial moles of H2SO4 (in/Lit.) = 0.02  

In 50% solution moles of H2SO4 = 0.01 

Added moles of H2SO4 = 0.01  

Total moles of H2SO4 in resulting solution = 0.02  

 = 20 × 10–3 moles   

 = 20 milimoles  

Ans 20 

  

26 

 

Ans (710) 

Sol. N2O4(g) ⇌ 2NO2(g) 

1–     2 

kp = 
4𝛼2𝑝1−𝛼2 = 

4×(0.5)2×1 1−(0.5)2  = 
10.75     

kp = 
43 

Gº = – 2.3 RT log kp 

       = – 2.3 × 8.31 × 300 × log(1.33) = 710.4 J mol–1  710 J mol–1  
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27 

 

Ans (23)  

Sol. 
A

0
RPC

0
RP

0
Cell )E(–)E(E   

         = 0.77 – 0.54 

         = 0.23V   

         = 23 × 10–2 V 

Ans 23  

  

28 

 

Ans (1) 

Sol. 

dt

]c[d
 = 







 
10

1020
 = 1 milimole/dm3 sec  

1A +  2B  3C + 4D  

dt

]D[d
 = 








]B[

dt

d–5.1  = 9 milimole/dm3 sec  









]B[
dt

d–  = 






 ]A[
dt

d
2   

Rate = 
dt

]A[d1

1
  = 

dt

]B[d1

2
  = 

dt

]C[d1

3
 = 

dt

]D[d1

4
  

(i) 
dt

]D[d
 = 








dt

]B[d

2

4  = 







]B[

dt

d–5.1   
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2

4




 = 1.5  

(ii) 








dt

]A[d

1

2  = 







]B[
dt

d–  = 2 







]A[
dt

d–  

1

2




 = 2  

(iii)  
dt

]C[d
 = 








dt

]D[d

4

3   

1 = 9
4

3 



  

9
3

4 



  

  

29 

 

Ans (745)  

Sol. 
t = 


hc

 = 

















9

834

10600

1008.31063.6
 = 340.34 × 10–21 J  

o = t
4

9
  = 211034.340

4

9   = 765.765 × 10–21  766 × 1021J   

  

30 

 

Ans NTA Answer is 1136, Reso answer is 1142. 

Sol. Moles of Pent-1-ene = 
570 

Moles of Br2 =  
570 

Weight of Br2 =  
570 × 160 

= 11.42 

= 1142 × 10–2 g. 
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PART : PHYSICS 
1. 

 

 

 

Ans. (C) 

Sol. Z = 
4

32

C

BA
 

 n(Z) = 2nA + 3nB – 4nC 


C

C
4

B

B
3

A

A
2

Z

dZ 















 

 

2. 

 
 

Ans. (C) 

Sol. AAA 


 

 00sinA   
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3. 

 
 

Ans. (B) 

Sol. B̂Â   = )cos1(2cos)1)(1(2)1()1( 22   

  = 






 
2

cos22 2  = 2cos 
2


 

 B̂Â   = )cos1(2cos)1)(1(2)1()1( 22   

  






 






 
2

sin2
2

sin22 2  

  






 









2
tan

2
cos2

2
sin2

B̂Â

B̂Â
 

   = B̂Â  = 






 
2

tan B̂Â   
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4. 

 
 

Ans. (B) 

Sol. )k̂2ĵ4î3()k̂2ĵ1î2(Fr 


 

 

243

212

k̂ĵî





 = )38(k̂)64(ĵ)82)(î(   

                           = k̂5ĵ10î10   
 

 

5. 

 
 

Ans. (D) 

Sol. 
222out

R

GM

9

1

)R2R(

GM

r

GM
g 


  

 gout = 
9

gS  
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6. 

 

Ans. (C) 

Sol. Vt = 
4

gr)(

9

2 2
i   vt  r2 

 

7. 

 

 
 

Ans. (B) 

Sol. vrms = 
M

RT3
 

 vmp = 
M

RT2
;   

2

3

V

V

mp

rms   
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8. 

 

 

Ans. (C) 

Sol. Electric field due to a large non–conducting sheet  

 E = 
02


 and it is uniform width distance from the sheet 

 

 

9. 
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Ans. (A) 

Sol. Transformer is used in charging the amplitude of alternating voltage. 

 A metal detector works on the principle of resonance 

  
 

10. 

 

 

Ans. (B) 

Sol. Bin = n
R2

i
2

0 










  Bin  n 

 

 

11. 

 
 

Ans. (B) 

Sol. If the entire current passing through a wire is wattles then the phase difference between I and v should 

be 
2


, so the circuit should be either purely inductive or purely capacitive. 

  

 V 

i  
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12. 

 

 

Ans. (B) 

Sol. Average electrical energy density = 2
00

2
rms0 E

4

1
E

2

1
  

 2
00E

2

1

Adx

dE
  

 Intensity 
Adt

dE
 

 dividing get 
2
00E

2

1dt

dx




  where C

dt

dx
  

 C = 
2
00E

2

1



   = )C(E

2

1 2
00 






   

  = 
2

1
(8.85 × 10–12) (56.5)2 × (3 × 108)  = 4.24 × W/m2 

13. 

 

Ans. (B) 

Sol. IP = I1 + I2 + 
2

cosII2 21


 

 IP = I1 + I2 = 10I 

 IQ = I1 + I2 + cosII2 21  

 = 9I + I + 2 × 3I(–1) = 4I 

 
2

5

4

10

I

I

Q

P   
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14. 

 

Ans. (D) 

Sol. rrn   

 2
11

14

n

n
n

r

D
ree 




  

  > c 

 sin > sinc 

 sin > 
reen

1
 

 sin > 1/2 

  > 30° 

 
 

 

15. 

 
 

Ans. (A) 

Sol. In Davissor–Germer experiment, the high speed electrons are incident on Ni crystal and they get 

diffracted just like a wave. So wave nature of electron was experimentally observed in this experiment. 
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16. 

 

Ans. (D) 

Sol. v = (2.19 × 106 m/sec.) 
n

Z
  v 

n

Z
 

 v1   
3

2
 , v2  

3

1
 

 
1

2

v

v

2

1   

   
 

17. 

 
 

Ans. (D) 

Sol. In photo–diode, the diode is connected in reverse bias, so initially the current will be very small. If light is 

incident on thediode, its photons produce more minority charge carriers, which are called photo generated 

charge carriers, due to which the reverse current increases. 

 In reverse bias, the current is already very small, So fractional charge in the current due to the light will 

be large. 
 

18. 

 
 

Ans. (B) 

Sol. Such a large frequency signals (100THZ) can be transmitted by optical fibre. 
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19. 

 

 

Ans. (C) 

Sol. VA = 
A

0

n

C
, VB = 

B

0

n

C
 

 VA – VB = 









BA
0

n

1

n

1
C = 2.6 × 107 

  (3 × 108) 









Bn

1

47.1

1
 = 2.6 × 107 

 nB = 1.67    
47.1

67.1

n

n

A

B   = 1.13 

 

 

20.  
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Ans. (B) 

Sol.  

 G 

i = constant R = very large  

 

G 

i = constant R = very large 

S 

  

If a large resistance R is connected with a battery, then current will be approximately 
R


, and t will remain 

almost constant. 

In 1st case, only (G) is connected  (ig) , = i 

In 2nd case, (ig)(Rg ) = (I – ig)(S)  (ig)2 = i
SR

S

g












 

If (ig)2 = )i(
3

1
g ,  i

SR

S

g












 = i

3

1
 

 Rg = 2(S) 

 

  
 

21. 

 

Ans. 2 

Sol.  

 

 

x, x
6

m
 

(6–x), )x6(
6

m
  

 

 To prevent sliding sg)x6(
6

m
gx

6

m







 







 

   x  2   xmax = 2 
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22. 

 
 

Ans. 600 

Sol. 2
2

2 )3.0(k
2

1

4

V
m

2

1
mV

2

1











  

 )9.0(k
2

1
V

4

3
m

2

1 2   

 k = 600 N/m  

 
 

23. 

 

Ans. 100 

Sol. Fv = A 
y

v




 

 Shear stress = 
y

v

A

Fv




  

 10–3 = (10–2) 
h

010 
  h = 100 m 

 

 

24. 

 

Ans. 31 

Sol. 50 × 540 cal + 50(1) (80) cal 

 = 50(540 + 80) 

 = 50 × 620 = 31000 cal 

 = 31 kcal 

 = 31 × 4.2 

 = 130.2 × 103 J 

 
 

 

25. 

 

Ans. 80 
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Sol. 
21 4

V

2

V2


   1 = 42 = 4 × 20 

            1 = 80 cm 
 

 

26. 

 
 

Ans. 6 

Sol. 

 
8F 

8F 

8F 
8F 

A B 


8F 24F 

 

 

F6
824

824
CAB 




  

 

27. 

 
 

Ans. 450 

Sol. H = i2 Rt  

 
152

103

ti

ti

H

H
2

2

1
2
1

2
2
2

1

2




  

 H2 = 450 J 

 
 

28. 

 
 

Ans. 2 
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Sol. 

 

5v 

5 

5 

5 

2.5 

   

 

5v 

5 

2.5 

 

 A2
5.2

5
i   

 
 

29. 

 

Ans. 4 

Sol. E = 2
fLi

2

1
 – 2Li

2

1
 

 E = 
2

1
 (2) (22 – 02) = 4J 

 

 

30. 

 
 

 

Ans. 2 

Sol. s/mĵ10î20
m

f
a 


 

 mĵ210
2

1
î220

2

1
s 22   

 
1

2

b

a
   
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