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PAPER-1  

PART-I : MATHEMATICS 

Q.No. 1 2 3 4 5 6 7 8 9 10 

Ans. C C D A C A AD AC ABC AC 

Q.No. 11 12 13 14 15 16 17 18   

Ans. ABD AC 01.00 02.00 01.00 08.00 06.00 12.50   

PART-II : PHYSICS 

Q.No. 19 20 21 22 23 24 25 26 27 28 

Ans. B A D A D D ABC ABCD AD BD 

Q.No. 29 30 31 32 33 34 35 36   

Ans. BC BC 04.00 01.20 01.11 01.33 10.36 06.50   

PART-III : CHEMISTRY 

Q.No. 37 38 39 40 41 42 43 44 45 46 

Ans. B D C D C A ABD ABCD AD ABCD 

Q.No. 47 48 49 50 51 52 53 54   

Ans. ACD BCD 04.00 20.00 75.00 08.00 16.00 04.00   

PAPER-2 

PART-I : MATHEMATICS 

Q.No. 1 2 3 4 5 6 7 8 9 10 

Ans. 7 3 7 2 8 6 ABD AD ABD ACD 

Q.No. 11 12 13 14 15 16 17 18   

Ans. CD BD 14.00 04.25 05.00 14.00 80.00 24.00   

PART-II : PHYSICS 

Q.No. 19 20 21 22 23 24 25 26 27 28 

Ans. 8 4 2 5 6 5 B AB AC ABCD 

Q.No. 29 30 31 32 33 34 35 36   

Ans. BC CD 15.00 64.00 16.00 01.00 10.00 02.00   

PART-III : CHEMISTRY 

Q.No. 37 38 39 40 41 42 43 44 45 46 

Ans. 2 8 6 9 4 7 BC BCD AD BC 

Q.No. 47 48 49 50 51 52 53 54   

Ans. AC ABD 20.00 50.00 96.00 47.00 10.00 13.00   

 

 

  

ANSWER KEY (AK) 
 

STUDENT'S SPACE 
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TEXT SOLUTIONS (TS)  
 

PAPER-1 
 

PART-I: MATHEMATICS  
 

 

 

1. n + m = 120  …….. (1)   

 
120

m60n50
56


  …….. (2)  

 (1) & (2)  n = 48 & m = 72   

  6
m

n9
 . 

2.  

 

   

 

3. Refer to answer key 

4. Converse of p  q is q  p  

 p  q dk izfrykse q  p gSA   

 (q r)  p   

 = (~ q r)  p  

 = (q  ~ r)  p 

5. x
2
 – 10x + 16  0  x  [2, 8]   

 if ;fn x > 2 then rc 

 – x
2
 + 10x – 16 < x

2
 – 4x + 4   

 2x
2
 – 14x + 20 > 0  (x – 2)(x – 5) > 0 

 x  (5, 8] 

6. cos
2
 = 

6

1
 sin. tan   

 6cos
3
 = 1 – cos

2
 

 6cos
3
+ cos

2
– 1 = 0 

 (2cos – 1)(3 cos
2
 + 2cos + 1) = 0 

cos = 
2

1
   = 2n ± 

3


, n  Z 

7. Let roots are 
2

a

r
, 

a

r
, a, ar, ar

2   

 
ekuk ewy 

2

a

r
, 

a

r
, a, ar, ar

2
 

 Now vc, 2

2

1 1
a 1 r r 40

rr

 
     

 
 

 2

2

1 1 1
r r 1 10

a r r

 
     

 
 

 Dividing both nksuksa dks foHkkftr djus ij   

  a
2
 = 4  a = 2 

As product of roots pawfd ewyksa dk xq.kuQy  

= a
5
 = – 

  = 32 or ;k –32 

 

8. x
2
 – 8x + 12 + 4k – k

2
 = 0,  k  R 

  when both roots positive tc nksuks ewy 

 /kukRed  gSA  

  
2

2

(i) D  0          (k – 2) 0 k R

(ii) f(0) > 0   12 + 4k –k 0 k (– 2,6)

     


    
 

  (i)  (ii)   k  (– 2, 6) 

  f(4) = (k
2
 – 4k + 4) = (k – 2)

2
 

f(4)max = 0, at  k = 2  ij   

9. Equation can be written as  

 cos 2x(cos 4x + cos 2x) = 0  

 lehdj.k cos 2x(cos 4x + cos 2x) = 0 dks 

 fy[kk tk ldrk gSA 

 2 cos x cos 2x cos 3x = 0 

 

10. x
2
 – bx + c = 0 

 

  

 

  +  = b 

   b is an odd positive integer and , are 

prime one of then must be 2 

  = c      

 Let  = 2 

  + 2 = b  and 2() = c   4 – 2b + c = 

0   .......(i)   

  b + c = 35   .......(ii) 

 from (i) and (ii)    c = 22, b = 13 

    

  f(x) = x
2
 – 13x + 22 

  f(1) = 10  

  f(–1) = 36 

  fmin

13

2

 
 
 

= 
81

–
4

 
 
 

 

11. 162
r1

a


   
….. (1)   

 160
r1

)r1(a n






  
….. (2)   

 
81

80
r1 n       

 
81

1
rn   

 81
r

1
n









 

 Case fLFkfr – 1 n = 1,   
81

1
r     a = 160 

 Case fLFkfr – 2 n = 2,   
9

1
r      a = 180 

or 144 

 Case fLFkfr – 3 n = 4,   
3

1
r      a = 108 

or 216 
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12. 4x2 + 2x – 1 = 0
 

    

  42 + 2 – 1 = 0  ....(1) 

  Let   = 43 – 3  

 with the help of equation (1) 

  =   [42 – 3] = [1 – 2 – 3] = – 22 – 2   

 = –2 
(1 2 )

4

 
–2   [using (1)]  

  = – – 1/2 

  +  = – 1/2 which is given. hence 

 second  root is 43 – 3. 

gy- 4x2 + 2x – 1 = 0
 
  

 42 + 2 – 1 = 0  ....(1) 

 ekuk   = 43 – 3  

 lehdj.k (1) ls  

  =   [42 – 3] = [1 – 2 – 3] = – 22 – 2   

 = –2 
(1 2 )

4

 
–2   [using (1)]  

  = – – 1/2 

  +  = – 1/2 tks nh x;h lehdj.k ds 

vuqlkj lgh gSA vr% nwljk ewy 43 – 3gh 

gksxkA 

13. Graph of y = |x
2
 - 6|x| + 5|  

  

 

 integral value of m for four solns.  m = 0 

gy- y = |x
2
 - 6|x| + 5| dk vkjs[k gS 

 

  

 pkj gyksa ds fy, m ds iw.kkZad eku  m = 0 

14. 417 = 17 + (n – 1)4   

  400 = 4(n – 1)   

  n = 101  …(i)    

 Similarly blh izdkj 466 = 16 + (m – 1)5   

    450 = 5(m – 1)   

 m = 91   

    

 Let Tn is common to both for some n for 

 which  m is an integer  

 ekuk Tn fdlh n ds fy, nksuksa mHk;fu"B gS 

 tcfd m ,d iw.kk±d gSA 

 171(n – 1)4 = 16 + (m – 1)5 

 5m = 4n + 2 

 Hence vr% n = 2, 7, 12,…..97  20 

15. one solution ,d gy   

 

 

 

16. – 
22 ba    a cos + b sin 

22 ba   

 – 74   2k + 1  74    

– 8  2k + 1  8 

– 4.5  k  3.5     

so, k can take eight integral values.  

blfy, k ds 8 iw.kkZad eku gSA  

17. New mean = 
11(11 1)

X X 6
2.11


     

18. 
1 1

2 sinx x
1 sinx 2 6


    


  

 
       

-------------------------------------------------------------- 

 

PART-II: PHYSICS  
 

19. Friction force between wedge and block is 

internal i.e. will not change motion of COM. 

Friction force on the wedge by ground is 

external and causes COM to move towards 

right. Gravitational force (mg) on block 

brings it downward hence COM comes 

down. 

20. x  = 1 1 2 2

1 2

m x (–m ) x

m (–m )




  

 = 1 1 2 2

1 2

A x (–A ) x

A (–A )




  

 A1 =  (3R)
2
 , A2 = R

2
 

 x1 = O , x2 = 2R 

  = – R/4 

4
 
4 

4
 
4 
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21. Momentum given to the wall during one 

collision = 2 mV cos 60º 

 Momentum given to the wall during one 

collision = (2 mV cos 60º)n  

 
dp dn

F 2mV
dt dt

 
   

 
 cos60º 

 Pressure = 
A

dt

dn
60cosvm2

A

F

o










   

=  2×10
3 
N/m

2
 

  
 

22.  

 

 

 

u 

v 

B 

A 

R

v
a

2

c 
 

at = g 
 

 u = gR5 , 

 gh2uv 2
B 

  gR3vgR2gR5v B

2

B   

 ac = g3
R

gR3

R

v2

   and  g
m

mg
a t       

  g10gg3aaa 222
t

2
cnet   

 

23. v40)ĵ4î3(20k̂1040ĵ2010î1010   

 v40k̂400ĵ120î40   

 vk̂10ĵ3î   

 

24. P = FV = constant  

 maV = P 

 aV = 
m

P
 

 V. 
m

P

dt

dv
  

  

t

0

V

0

dt.
m

P
dv.V  

 t
m

P

2

V2

  

 V
2
 = t

m

P2
 

 2/1t.
m

P2
V   

 2/1t.
m

P2

dt

ds
  

 dtt
m

P2
ds

t

0

2/1

s

0

   

 S = 
2/3

t
.

m

P2 2/3

 

 S = 2/3t.
m

P2

3

2
 

 = 

2/1
32/1

3

m9

Pt8
t.

m

P2
.

9

4





















 

25. 
xx
 = 

2 2 2 2
a a a a

m m m m
2 2 2 2

       
         

       
  

 = ma2
  

 
 

yy
 =  

2 2 2 2
a a a a

m m m m
2 2 2 2

       
         

       
 

 = ma2
 
  

m m

mm

z

A
y

x

a

A'

 

 
AA'

 =  

2 2
a a

m m 0 0
2 2

   
     

   
 = ma2

 
 

 
zz
 = 

2
a

m 4
2

  
      

 = 2ma2
  

26.  

 

 

D 

M 

Rest 

2m 



D 

V1 

V2 



 

 MV = 2MV2cos ...(1)  

 0 = MV1 – 2MV2sin   …(2) 

 2
2

2
1

2 MV2
2

1
MV

2

1
MV

2

1
  …(3) 

       V
2
 = 

2
2

2
1 V2V   

           = 
2
2

2
2 V2)sinV2(   
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       V
2
 = 

2
2

2
2 V2)sinV4   

       V
2
 =  2sin4V 22

2   

       V
2
 = )2sin4(

cos4

V 2

2

2




 

   4cos
2
 = 4sin

2
 + 2 

 4 – 4sin
2
 = 4sin

2
 + 2 

 8sin
2
 = 2 

   sin
2
 = 

4

1
 

   sin = 
2

1
 

         = 30° 

  V2 = 
3

V

30cos2

V



 

      V1 = sinV2 2  

           = 
3

V

2

1

3

V2
  

 KE = 
3

mV
mVV)m2(

2

1 2
2
2

2
2   

 
3

2

mV
2

1
3

mV

K

KE

2

2

beforeD

  

 

27. (A) just before reaching the point P is 3mg

  

 fcUnq P ij igq¡pus ds Bhd igys 3mg gSA 

 (D) just after reaching the point P is zero 

 fcUnq P ij igq¡pus ds Bhd ckn 'kwU; gSA 

 

28.  

 
m 

u 

   

 
Am 

u=0 

 

 
m 

V1 

 

 
Am 

V2 

 

 From momentum conservation : 

 laosx laj{k.k ls % 

 mu + 0 = mv1 + (Am) v2  

  v1 + Av2  = u  ............. (1) 

 e = 2 1v – v

u
, for elastic collision e = 1  

 e = 2 1v – v

u
 izR;kLFk VDdj ds fy, e = 1  

 vr% so v2 – v1 = u  ................ (2) 

 Solving equ. (1) and (2),   

 v1 = 
1– A

u
1 A

 
 

 
 

 lehdj.k (1) o (2) dks gy djus ij  

 v1 = 
1– A

u
1 A

 
 

 
 

 fraction of KE retained by neutron  

 = 

2
1

2

1
mV

2
1

mu
2

 = 
2

1– A

1 A

 
 

 
 

 U;wVªkWau }kjk jksdh xbZ xfrt ÅtkZ dk Hkkx  

 = 

2
1

2

1
mV

2
1

mu
2

 = 
2

1– A

1 A

 
 

 
 

 fraction of KE lost by neutron = 1 – 
2

1– A

1 A

 
 

 
 

= 
2

4A

(A 1)
 

 U;wVªkWau }kjk [kksbZ gqbZ xfrt ÅtkZ dk Hkkx  

 = 1 – 
2

1– A

1 A

 
 

 
 = 

2

4A

(A 1)
 

 (A,B) If D is used as a moderator  

 (A,B) ;fn D eand ds :i esa dke esa ysrs gS rks  

 f = 
2

4x2

(2 1)
 = 

8

9
 

 (C) If a nucleus of mass number 207 is 

used f = 
2

4 207

(207 1)





 

1

50
 

 ;fn 207 nzO;eku la[;k dk ukfHkd dke esa ys rks 

f = 
2

4 207

(207 1)





 

1

50
 

 (D) If D is used as a moderator, the neutron 

will lose more fraction of its kinetic energy, 

as compared to heavy nuclei like Pb   

 ;fn D eand ds :i esa dke esa ysa rks U;wVªkWau 

bldh xfrt ÅtkZ dk T;knk Hkkx [kks,xk Hkkjh 

ukfHkd tSls Pb dh rqyuk esa  

 

29. Velocity of the block just after the impulse is 

given by :  

 Pf – Pi = Jext = mV – 0  

 = 
–3 41

(1 10 ) (4 10 )
2
     

 V = 5 m/sec. 

 For maximum compression Vf = 0 for an 

instant  
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 Wnc = KE  + PE

 – (Kmg) xmax = (0 – 
1

2
m(5)

2
) + 

1

2
Kx

2
max 

 Solving we get  

 xmax = 1 m 

 At maximum compression, applied force on 

the block is kx = (40)(1) = 40 N 

 And the shear strength  

 = sN = 
3

(40) 30N
4

 
 

 
 

 So the block will turn back. 

 We can also estimate the time taken by the 

block to reach the maximum displaced 

position 

 The hypothetical equilibrium position will be 

behind the natural position by distance of 

mg

K


 

 (from Kx = mg)   

 N. . 

mg 

K 

Hypothetical 
Equilibrium 

Extreme. 

V = 0 

V = 5 

 

  Time taken by the block to go from 

hypothetical equilibrium to the extreme 

position = 
T m

4 2 K


  

  Time taken by the block from initial 

position (Natural length) to the extreme 

position will be less than 
T

4
 

 
m

t
2 K


  

gy % vkosx nsus ds Bhd ckn CykWd dk osx:  

 Pf – Pi = Jext = mV – 0  

 = –3 41
(1 10 ) (4 10 )

2
     

 V = 5 m/sec. 

 vf/kdre lEihMu ds fy,] Vf = 0 fdlh {k.k ij  

 Wnc = KE  + PE

 – (Kmg) xmax = (0 – 
1

2
m(5)

2
) + 

1

2
Kx

2
max 

 gy djus ij  

 xmax = 1 m 

 vf/kdre lfEiMu ij] CykWd ij dk;Zjr cy kx 

= (40)(1) = 40 N 

 vi:i.k cy = sN = 
3

(40) 30N
4

 
 

 
 

 vr% CykWd vkil vk;sxkA  

 ge CykWd }kjk vf/kdre foLFkkiu rd igq¡pus ds 

le; dh x.kuk Hkh dj ldrs gSA  

 vf/kdfYir lkE;koLFkk dh fLFkfr izkÑfrd fLFkfr 

ls 
mg

K


 nwjh ij gksxhA 

 (Kx = mg ls)   

 N. . 

mg 

K 

vf/kdfYir  

lkE;koLFkk 

pje  

V = 0 

V = 5 

 

  CykWd ds vf/kdfYir lkE;koLFkk dh fLFkfr ls 

pje fLFkfr rd tkus esa fy;k x;k le;  

 = 
T m

4 2 K


  

  CykWd ds izkjfEHkd fLFkfr ¼izkÑfrd yEckbZ½ ls 

pje fLFkfr rd tkus esa le; 
T

4
ls de gksxkA 

 
m

t
2 K


  

 

30.   

 

 

(300)g 

a=5 

(300)(a) 
 

 If we see with respect to the helicopter  

 N = (300)g + (300) (1) 

 N = (300) (g + a) = (300) (10 + 5) 

 N = 4500 N 
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1000+300=1300kg 

a=5 

Force due  
to air (Fair) 

(1300)g 
 

 If we draw the free body diagram of 

(helicopter + passenger) system  

 Fair – (1300) g = (1300) (5) 

 Fair – (1300) (g + 5) = 19500N  

 

31.  

 

 

V1 V2 u  

 During the collision, we will apply 

momentum conservation VDdj ds nkSjku] ge 

laosx laj{k.k yxk;sxs  

 (0.1) (400) = (3)V1 + (0.1)(40)  

  V1 = 12m/sec, but g5   

 = 2105   = 10 m/sec 

 Since V1 > g5   so the pendulum will able 

to complete the vertical circle,  

 so hmax = 2 = 2 × 2 = 4 m   

 pw¡dh V1 > g5  rks yksyd Å/okZ/kj o`Ùkh; xfr 

iw.kZ djsxkA blfy, hmax = 2 = 2 × 2 = 4 m   

 

32.  

 

 

Vrel 

mg 

Fth = Vrel dm/dt 

 

 
rel

dm
V – mg

dta
m



 relV (20) – (2000)g
2

2000
  

 Vrel = 1200 m/sec 

33. a = 
(nm – m)

nm m
 g 

 = 
(n – 1)

(n 1)
 g 

 a1 = a2 = a 

 acm = 1 2nma – ma

(nm m)
 = 

(n – 1)
a

(n 1)



  

   

 acm = 
2

2

(n – 1)
g

(n 1)
= g/9 = 01.11 

34. mr
cm

 = m
1
r

1
 + m

2
r

2
 

 = (m + 2m) (0) = m(x – 4) + 2m(x)    

 x = 
3

4
cm. 

35.  

 

 

200 kg 

20 kg 

10 kg 

200 kg 

Vrel = 4 

V 

20 kg 
V 

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\  

 Since there is no external force is acting on 

the man + cart system, so its total 

momentum will remain conserved  

 Pf = Pi   (200 + 20) (10) = (200) ( V) 

+ (20) (+V – 4)  

 
114

V 10.36m / sec
11

    

36. F  x
n 

 mv
dv

dx
 x

n 

 
Vdv µ x

n
 dx 

 V
2
 x

n+1 

 V  n 1

2x
  

 P = F v  x
n
 × n 1

2x


 

 
P  3n 1

2x


 

-------------------------------------------------------------- 
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PART-III: CHEMISTRY 

 
37. For 1 mole of gas, 

 1 eksy xSl ds fy,] 

 









2V

a
P (V – b) = RT 

 On substituting value, we get, 

 eku j[kus ij] ges izkIr gksrk gS] 

 















2)15.0(

64.3
P (0.15 – 0.04)  

 = 0.083 × 300 

 









0225.0

64.3
P (0.11) = 24.9 

 









0225.0

64.3
P  = 

11.0

9.24
 = 226.36 

 P + 161.78 = 226.36 

 P = 64.58 bar  

38. Molarity of Na2CO3xH2O = 
11.44

106 18x
M 

 Na2CO3xH2O dh eksyjrk = 
11.44

106 18x
M 

  Moles of Na2CO3.xH2O  

 = Moles of H2SO4 

  Na2CO3.xH2O ds eksYk = H2SO4 ds eksYk 

 
11.44

106 18x

 
 

 
 

25

1000

 
 
 

 = 
10

1000

 
 
 

 (0.1) 

 x = 10 

39. Orbital angular momentum of electron  

  = 






h

.3
2

h
.)1l(l   l = 3 

  number of orientation  

   = 2l + 1 = 2 × 3 + 1 = 7 

gy. bysDVªkWu dk d{kd dks.kh; laosx  

   = 






h

.3
2

h
.)1l(l  

   l = 3 

  foU;kl dh la[;k  

   = 2l + 1 = 2 × 3 + 1 = 7 

40. (A) 
 

 

Cl2

h
  

 Cl 

  

 + 

 Cl 

 + 

 Cl 

 

 (B) 

 
Cl2

h


 Cl 

 + 

 Cl 

 

 
(C) 

 

Cl2

h
  

 Cl 

 +  

 

 

Cl  + 

 

Cl 
 + 

 

Cl 

 

 
(D) 

 

  Gives one monochloro 

 product (,d eksuksDyksjks mRikn nsrk gSA)  

 

41. After removal of one electron :  

 C+ : 1s2 2s2 2p1  ; N+ : 1s2 2s2 2p2  

 O+ : 1s2 2s2 2p3   ; F+ : 1s2 2s2 2p4 

 Removal of second electron will require 

maximum energy in case of O because of 

its half filled electronic configuration after 

removal of one electron. 

  increasing order of 2nd ionisation 

enthalpy : C < N < F < O 

gy. ,d bysDVªkWu gVkus ds i'pkr~  

 C+ : 1s2 2s2 2p1  ; N+ : 1s2 2s2 2p2  

 O+ : 1s2 2s2 2p3   ; F+ : 1s2 2s2 2p4 

 Li"V gS] fd O esa ls nwljk bysDVªkWu gVkus ds 

fy, vf/kdre ÅtkZ dh vko';drk gksxh] D;ksafd 

,d bysDVªkWu ds fudy tkus ds ckn ;g v)Z 

iwfjr foU;kl /kkj.k dj ysrk gSA  

  f}rh; vk;uu ,UFkSYih dk c<+rk gqvk Øe % C 

< N < F < O 

 

42. XeO4 will have normal bond angle of sp
3
 

hybridization.  

 XeO4  sp
3
 ladj.k dk lkekU; ca/k dks.k j[ksxkA 

 

43. (C) Rate of effusion of 2 : 1 molar ratio of 

H2 and O2 is 8 : 1 at constant temperature. 

 fu;r rkieku ij H2 o O2 ds 2 : 1 eksyj 

vuqikr dh fulj.k dh nj 8 : 1 gksrh gSA 
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44. At points A & C  z < 1   

  Attractive forces are dominant. 

 Z = 










ideal

Real

PV

PV
 

 fcUnq A rFkk C ij  z < 1   

  vkd"kZ.k cy izeq[k gSA 

 Z = 














Zkvkn'

okLrfod

PV

PV
 

 

45.  N2  +  3H2  2NH3  

 Initially  

 izkjEHk esa  a atm   b atm       0 

 Finally  vUr eas   a – x  b – 3x        2x 

  a + b = 1 and rFkk a + b – 2x = 0.75  

  
3NHP  = 2x = 0.25 atm 

 

46. (A) Tollen’s reagent   

 (B) Fehling solution  

 (C) 2,4-D.N.P   

 (D) Iodoform test  

 (A) VkWysu vfHkdeZd  

 (B) Qsgfyax foy;u  

 (C) 2,4-D.N.P   

 (D) vk;ksMksQkWeZ ijh{k.k  

  

47. sp3d hybridisation in XeF2 does not involve 

22 y–x
d  orbital.  

 XeF2 esa sp
3
d ladj.k esa 22 y–x

d  d{kd lfEefyr 

ugha gSA 

48. 
(A) 

 Cl–O–Cl   (B) 

 

Cl–S–Cl 

O 
|| 

|| 
O 

  

 (C) 

 

Cl——Cl 



   (D) 
 Cl–P–Cl 

Cl 
|   

49. (i) Z = 
PM

dRT
 = 

10 32

1
20 300

12



 

 = 
16

25
  

  O2 shows negative deviation 

 (ii) Z = 
11.2

6
 Z < 1    

  N2  shows negative deviation 

(iii) A shows negative deviation at  

T = TC and P < PC  

 (iv) Z > 1 

 (v) Z > 1 

 (vi) Z < 1 

 (vii) P = low, T = TB 

  Z = 1  or  PV = nRT 

gy.  (i) Z = 
PM

dRT
 = 

10 32

1
20 300

12



 

 = 
16

25
   

  O2 _.kkRed fopyu n'kkZrh gSA 

 (ii) Z = 
11.2

6
 Z < 1    

  N2  _.kkRed fopyu n'kkZrh gSA 

(iii) A, T = TC rFkk P < PC ij _.kkRed fopyu 

n'kkZrh gSA 

 (iv) Z > 1 

 (v) Z > 1 

 (vi) Z < 1 

(vii) P = U;wu, T = TB 

  Z = 1 ;k PV = nRT 

50. Z = 1 + 
Pb

RT
 (high pressure) mPp nkc 

 
dZ

dP
 = 

b

RT
= 

1

2.8
 

 b = 
RT

2.8
 = 

22.4

2.8
= 4(NA × 

4

3
r

3
) 

 (NA × 
4

3
r

3
) =Volume of 1 mol gas  

 molecules (1 eksy xSl v.kqvksa dk vk;ru½  

 = 
5.6

2.8
= 2 

51. Mole of HNO3 = 
63

63
 = 1 ;  

 Volume of HNO3  solution  = 125 mL  
 Molarity of HNO3 = 8 M ;  
 Let’s assume that volume of HNO3 solution 

required for NaOH = V L 
 Mole of HNO3 required for NaOH = 8 V.  

 Mole of NaOH = 
24

40
 = 

6

10
  

 8 V = 
6

10
  

 V = 0.075 L = 75 mL. 
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gy. HNO3 ds fy, eksy = 
63

63
 = 1 ;  

 HNO3 foy;u dk vk;ru = 125 mL  

 HNO3 dh eksyjrk = 8 M ;  

 ekuk fd NaOH ds fy, vko';d HNO3 foy;u 

dk vk;ru = V L 

 NaOH ds fy, vko';d HNO3 ds eksy = 8 V.  

 NaOH ds eksy = 
24

40
 = 

6

10
 

 8 V = 
6

10
  

 V = 0.075 L = 75 mL.  

 

52. Expanded octet: PCl5, SF4 

 Incomplete octet: BF3, BCl3 

 Odd electron molecules: NO2, NO, ClO2 

gy. izlkfjr v"Vd : PCl5, SF4 

 viw.kZ v"Vd : BF3, BCl3 

 fo"ke bysDVªkWu v.kq : NO2, NO, ClO2 

 

53. 16 lone pairs, hence 32 unshared 

electrons.  

 16 ,dkdh ;qXe, blfy, 32 vlk¡f>r bysDVªkWu  

  

 

54. 
 O=C=O  

 

PAPER-2 
 

PART-I: MATHEMATICS 
 

1. Let other two observations are x & y 

 ekuk fd nks izs{k.k x vkSj y gSa  

 4
5

yx443



   

 x + y = 9 …………… (1)  

  

 20.5)4(
5

yx443
2

22222




  

  x
2
 + y

2
 = 65 …………… (2) 

 From (1) & vkSj (2) ls 

 x = 1  x = 8 

 y = 8  y = 1 

 |x – y| = 7 

 

2. |x
2
 – 3x + 2| + |x + 1| = |x

2
 – 4x + 1|  

   (x
2
 – 3x + 2)(x + 1)  0   

   (x – 1)(x – 2)(x + 1)  0   

   x  (–, – 1]  [1, 2]    

   sum of natural solutions = 3   

   izkd`r gyksa dk ;ksxQy = 3   

 

3. Given series  nh xbZ Js<h 

 
2 6

27 9 5 3 ...
5 7

   

 
27 27 27 27

27 .... ....
3 5 7 2n 1

     


 

 Hence, n
th
 term of given series n

27
T

2n 1



. 

 So, 9

27 27 10
T 1

2 9 1 17 17
  

 
 

 vr% nh xbZ Js<h dk noka in n

27
T

2n 1



 gS 

 blfy, 9

27 27 10
T 1

2 9 1 17 17
  

 
 

 

4.  
1

y 6 4cos2x 3sin2x
2

     
1 11

y
2 2
   

 

5.  
4sin9 sin21 sin39 sin51 sin69 sin81

sin54

     


 

  = 
4sin9ºcos9º . sin39ºcos39ºsin21ºcos21º

sin54º
   

  = 
sin18º . sin78ºsin42º

2sin54º
  

 = 
sin18º

4

(cos36º –cos120º )

sin54º
=  

1

8
  

 

6. x 1 1 1    = 
1

2
      

 x 1 1   = 
1

2
 , 

3

2
     

 x 1  =
1

2
 , 

3

2
 , 

5

2
      

 x =  
1

2
, 

3

2
 , –

1

2
, 

5

2
, –

3

2
, 

7

2
  

 Number of solution is 6. 

 gyksa dh la[;k 6 gSA  
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7. As 24,,2 42   are in A.P.  

 pawfd 24,,2 42   lekUrj Js<h esa gSA  

 So blfy,, 2422 24   

   01224   

   0)3)(4( 22   

  2  (As 032   for any real  ) 

  2  (pawfd 032  ,   ds 

 fdlh okLrfod eku ds fy,) 

 Also,  
22 6,,1   are in G.P. 

 rFkk 
22 6,,1   xq.kksÙkj Js<h esa gSA 

 So, blfy,  )6(1 24        

   0624    

   0)2)(3( 22    

  2  (As 032   for any real  ) 

   0)2)(3( 22    

   2  (pawfd 032  ,    

 ds fdlh okLrfod eku ds fy,) 

 Hence vr% , 122

2

2

2

2

1  

  

 

8. Suppose a and b are the rest of the 

 observations   

 ekuk fd a vkSj b vkSj 'ks"k izs{k.kksa dk ek/;  

 
ix nx   

  1 + 2 + 6 + a + b = 5(4, 4)  

  a + b  + 9 = 22   

  a + b  = 13   ........(1) 

 2

ix  = 1
2
 + 2

2
 + 6

2
 + a

2
 + b

2
 = 41 + a

2
 + b

2
 

 x
2
 = 

2
2ix

– x
n


 

 8.24 + 19.36 = 
2 2a b 41

5

 
 

 5 × 27.6 = a
2
 + b

2
 + 41 

 138 = a
2
 + b

2
 + 41 

   a
2
 + b

2
 = 97   ........(2)  

 a
2
 + (13 – a)

2
 = 97 (from 1 ls) 

 a
2
 + a

2   
– 26a

2
 + 169 = 97 

 a
2
 – 13a + 36 = 0 

  a = 9  or ;k a = 4  i.e. vFkkZr~ b = 4 or ;k  

 b = 9   

 

9. p : mathematics is tough 

 q : physics is easy 

 r : chemistry is huge 

 Given statement p  (q v r) is logically 

 equivalent to ~ (q v r) ~p 

 

10. 

2sin(40º )cos(40º ) sin(20º )

cos(80º ) cos(20º )

cot(20º ) tan(80º )

cot(20º )





 

 = 
tan(20º ) – tan(80º )

1 tan20º tan80º
= tan(20º – 80º) 

  = – 3  

 

11. Given abc < 0  

 product of roots of the given equation  

 = 
a bc

bc bc
   = 

2

abc

(bc)
< 0 

  product of roots is < 0   

  one roots is positive and one is negative  

 real roots   

gy- fn;k x;k gS abc < 0 

 nh xbZ lehdj.k ds ewyksa dk xq.kuQy  

 = 
a bc

bc bc
   = 

2

abc

(bc)
< 0 

  ewyks dk xq.kuQy < 0 

  ,d ewy /kukRed gS rFkk ,d _.kkRed 

 (okLrfod ewy)  

 

12. 27 – log x  = 5 – log2x   

 Let  ekuk A = log2x  then rc 

 7 – A = 5 – A      7 – A = 25 + A
2
 – 10A 

       A
2
 – 9A + 18 = 0 

       (A – 6)(A – 3) = 0 

       A =  3, 6  

 .  log2x = 3, 6      x = 2
3
 , 2

6
 = 8, 64 

 But  ifijUrq ;fn  x = 2
6
 then rc 5 – log2x = 5 

 – 6 = – 1 

 i.e.  27 – log x  = –1 which is impossible 

 tks fd vlaHko gSA 

   x = 8 only dsoy 
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13. +  +   = 0 ;  3    = 1 

  
2 
+ 

2 
+ 

2  
+ 2= (+  +  )

2
 

  
2 = 0 – 2= – 6 

  
2 


2 


2  
= (1)

2
 = 1 

  
2 


2 
+ 

2


2  
+ 

2


2
 = (

 
+ 

  
+ )

2
 – 2 

  (+
 
 +

 
)  

  = 3
2
 – 2.(1)(0) = 9 

  Now equation u;h lehdj.k  x
3
 – (– 6) x

2
 + 

  9x – 1 = 0 

 x
3
 + 6x

2
 + 9x – 1 = 0 

  

14.  

  y = 
2

2x

1 x
   x

2
y – 2x + y = 0      x  R 

  D  0     

    

  4 – 4y
2
  0 y  [– 1, 1] 

  Now vc  f(y) = 4y
2
 + 13  

  Maximum value of 
4

)(yf
 is 4.25 

  
4

)(yf
dk vf/kdre eku 4.25 gSA 

15. Let l R and Let the equation E be |x|
2
 – 

 2|x| + | – 3| = 0. Then the largest element 

 in the set  

 S = {x +  : x is an integer of solution E} is.  

 |x| = 
12

|3–|4–42




 

 |x| = |3–|–11   

 1 – | – 3|  0 

 | – 3|  1 

 –1   – 3  1 

 +2  l  4 

 here 'x' is an integer so , possible value of 

  = 2, 3, 4  

 for   = 3  |x| = 2 , 0  x = ± 2, 0 

   = 2  |x| = 1,  x = ± 1 

      = 4  |x| = 1,  x = ± 1 

 So,  S = {5,1,3} 

 hence largest elements of S is 5 

16. 3 sin x + 4 cos x = 5 

  1xcos
5

4
xsin

5

3
  

  sin (x + ) = 1; where tgk¡ tan  = 
3

4
 

  x +  = 
2


  x = 



2
 

 Now  vc 2 sin x + cos x + 16 tan x  

   = 2 cos  + sin  +16 cot  

   = 14
4

316

5

4

5

32






 

 

17.  

 

 

A B C 

D 

E 

x z 

y 

F 

h – y 

30º 
45º 

75º 

80 

 

 x = 80cos30º = 340  

 y = 80 sin30º = 40 

 tan45º = 1  

  x + z = h 

  hz340    ………..(i) 

 tan75º = 
z

yh 
  

  32   = 
z

40h 
   

  z = 
32

40h




 

  
32

40h
340h




  

  )31(80h)31(   

  h = 80. 

18. a7 = 3 = a + 6d 

  a = 3 – 6d 

 a1a4 = a(a + 3d) 

         = (3 – 6d)(3 – 3d) 

         = 18d
2
 – 27d + 9 

         
4

3

182

27
d 


  

         a = 
2

3

2

9
3
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 Sn=
2

n
[2a + (n – 1)d] =0 

 
4

3
1) - (n + 3– = 0 

  n = 5 

 Now n! – 4an(n+2) = 5! – 4a35 

 = 120 – 4(a+34d) 

 = 120 – 4(
2

3
 + 34×

4

3
) 

 = 120 + 6 –102 = 24 

 

-------------------------------------------------------------- 
 

 

PART-II: PHYSICS  

 

19. 8 

 

20. On the man + shell system, there is no 

external force, so the momentum of the 

system will remain conserved. 

 

144m/sec 

2 kg 

v 

70 kg 

v 

 

 pi =  pf  0 + 0 = (70) (v) + 2 (+ v – 144)  

 so v = 4 m/sec. 

 

21. Applying Newton’s second law to a particle 

of mass m moving in a circular orbit of 

radius r with speed v, we get 

 

2

3

mv k

r r
  

 
k 1 1

v V
m r r

     

 Time period, 
22 r 2 r m

T 2 r
v k1 k

r m

 
     

 T  r
2 

 

22. 5 

 

23. 2/g
8

g4

8

g2–g6
a   

 

 

6g 

a 

 

 6g – T = 6 (g/2) 

 T = 3g  

  reading of spring balance = 2T = 6 kg f
 

 

24.   

 

 

 To complete the vertical circle   

 1g  = 25g  

 1

2




 = 5 

gy.   

 

 

 Å/okZ/kj o`Ùk iw.kZ djus ds fy, 1g  = 25g  

 1

2




 = 5 
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25.  

 

 

5 kg 

3 kg 

2 kg 

10 kg 

B 

A 

F 

 

 By F. = ma 

 F – 10g = 10 [2.19]   

 F – 100 = 2.19 

 F = 121.9 Newton 

 Tension at mid point of rope 

 

5 kg a=2.19 m/s2 

1 kg 

T 

F=121.9 N 

 

 By F = ma 

 121.9 – 6g – T = 6[2.19]   

 T = 48.76 N 

 48 N 



26. (A) 
2

kqQ

r
    

 (B) 
2mv

r
  

27. (A) S
m
 = 1 1 2 2

1 2

m S m S

m m




 

  0 = 
(3m) ( x) (m) ( n)

3m m

  




 

   x = 
4


 

 (C)

  

  T = 
2usin

g


 

  Displacement of sled in this time =  

ucos

3

 
 
 

2usin

g

 
 
 

= 
21 u sin2

3 g

 
  
 

 

 bl le; esa flYyh dk foLFkkiu  

 = 
ucos

3

 
 
 

2usin

g

 
 
 

 = 
21 u sin2

3 g

 
  
 

 

 Total distance dqy nwjh  = 
24 u sin2

3 g

 
  
 

 

28. vcos = ucos 

 vsin = eusin 

 v
2 
= 2 2 2u cos e sin   

 v = 2 2 2u (1– sin ) e sin    

 

 

 

  v = u 2 21– (1– e )sin   

 tan = etan. 

 I = m (vLOI –uLOI) 

 = m (eusin + usin) 

 = mu (1 + e) sin. 

 ki = 
1

2
mu

2
 kf = 

1

2
 mv

2
 

 f

i

k

k
 = 

2

2

1/ 2 mv

1/ 2 mu
 = cos

2
 + e

2
 sin

2
 

29. Lets see the motion of the ball relative to 

the boat. 

 uko ds lkis{k oLrq dh xfr dks nsf[k,saA  

 

 

40 m 10 m 

V 

m 
37° 

32 m (uy)rel = 6 

10 m/sec 

(ux)rel = 8 + v 

 

 Sy = uyt + 1/2 ayt
2
 

 32 = 6t + 1/2(10)t
2
 

 get t = 2 

 (Sx)rel = (ux)rel t 

 for minimum v 

 v U;wure ds fy,  

 40 = (8 + v) (2)vmin. = 12 m/s 
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 for maximum v 

 v vf/kdre ds fy, 

 50 = (8 + v) (2)vmax. = 17 m/s 

 

30. (1) From graph 

  F = 4 0 < x < 2 

 (2)   F = – 4x + c   

  for 2   x   4 

  for x = 3 F = 0 

  0 = – 4(3) + c 

  c = 12 

  for     4  x  6 

 F = 2x + c 

  x = 6 F = 0 

  0 = 12 + c 

  c = – 12 

  F = 2x – 12 for 4   x   6 

 (1) U = 
x

0

dx4  

  U = – 4x + c 

  x = 0 U = 0  c = 0 

  U = – 4x for 0 < x   2 

  U(2 , 0) = – 8 

 (2)   



x

2

U

8)0,2(U

dx)12x4(du

x

 

  Ux + 8 = 
x
2

2 )x(2  – 12(x – 2) 

  Ux + 8 = 2x
2
 – 8 – 12 x + 24 

  Ux = 2x
2
 – 12 x + 8 

  x = 4 Ux = 32 – 48 + 8 = –8 

  x = 3 Ux = 18 – 36 + 8 = – 10J 

 (3)  



x

4

U

8U

dx)12x2(du

)0,4(

 

  U + 8 = 
x
4

2 )x12x(   

            = – x
2
 + 12x + 16 – 48 

   U = – x
2
 + 12 x – 40  

 Option (c) and (d) are correct 

 

 

31. (a) P1 = 2.4 × 10–26 kg–m/sec. 

 P2 = 7.0 × 10–27 kg–m/sec 

 (b) Pe = 2.4 × 10–26 î  , P


an = 7.0 × 10–27 ĵ  

 From momentum conservation,  

 P


electron + P


anti-neutrino +P


proton = 0 ;  

 so P


proton = –( P


e + P


an)  

 = – (24 × 10–27 î  + 7.0 × 10–27 ĵ ) 

 PP


 = 2 2(24) (7.0)  ×10–27 

 Vp = 
p

p

| P |

m



 = 15.0 m/sec. 

 

32. dI = (dm)x
2 

 

 

dx 
x 

dm 

 
 

 2
net (dm)x    

 

x 2

2 2
net

x 0

(10x dx)x





    

 net = 64 unit  

 

33. If m is mass of one plate, then      

 ;fn m ,d IysV dk nzO;eku gS rks -  

 Zcm = 
m.20 m.20 m.20 m.20 m.0

5m

   
  

 = 16 cm   Ans.  

 

34. AB = 2 R cos  

 acceleration along  AB  

 a = g cos   

 u  = 0  from A to B   

fixed

gc
os


g

 

 S = ut +  at
2
  

 2R cos  =  0 +  
1

2
 (g cos ) t

2
  

  t = 2 
R

g
 

  since the time taken doesn't depend on  

so the time taken will be same for AB and 

AC.  
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35. 
g

g2

30sinu
2002

g

sinu
t

22



















  

 
10

)45200(2

102

60 



  

 sec10
10

2452
3 


  

 

36. When balloon of mass M is descending  

 Mg – T = Ma 

 Mg – T = Mg/3 

 
3

Mg2
T   

 When balloon of mass M' is ascending.  

 
3

g'M
g'M–T   

 
3

g'M4
T   

 
3

g'M4

3

Mg2
  

 
2

M
'M   

 

-------------------------------------------------------------- 

 

PART-III: CHEMISTRY  

 

37. Z =
m

a
1

RTV
   

 Slope (<ky) = 
a

R
 

  a = 
0.4

0.082
1.64

  

  = 0.02 = 2 × 10–2 

  

38. 2 NO2      N2O4 

 100 – x   x/2 mol 

 mole fraction of N2O4  

 = 

x

2
x

(100 x)
2

 

 = 
2

3
  

 200 – 2x + x  = 
3x

2
  

 200 = 1.5 x + x  

 x = 
200

2.5
 = 80 = 8 Ans.  

 

39. PV = 
3

1
 m N × v

rms
2 

 P × 10 × 10–3  

 = 
3

1
× 3 × 10–25 × 6 × 1024 × (102)2 

 P = 

–1 4

–2

6 10 10

10

 
 = 6 × 105Pa = 6 bar 

 

40. (9) 

 

41. As there is sudden Jump between I.E4 & 

I.E5, so this element will have 4 electrons in 

outermost shell Hence, It has four valence 

electron. 

 ;g I.E4 o I.E5 ds e/; vpkud dwnrk gS blfy, 

;g rRo ckáre dks'k esa 4 bysDVªkWu j[ksxkA vr% 

;g pkj la;ksth bysDVªkWu j[krk gSA 

 

42. Planar species-  

 XeF2, ClF3, H2O, 5XeF , 3I
 , BCl3, XeF4. 

gy. leryh; Lih'kht&  

 XeF2, ClF3, H2O, 5XeF , 3I
 , BCl3, XeF4. 

 

43. For 1 mole of gas, 

 









2V

a
P (V – b) = RT 

 On substituting value, we get, 

 















2)15.0(

64.3
P (0.15 – 0.04) = 0.083 × 300 

 









0225.0

64.3
P (0.11) = 24.9 

 









0225.0

64.3
P  = 

11.0

9.24
 = 226.36 

 P + 161.78 = 226.36 

 P = 64.58 bar 

gy. 1 eksy xSl ds fy,] 

 









2V

a
P (V – b) = RT 

 eku j[kus ij] ges izkIr gksrk gS] 

 














2)15.0(

64.3
P (0.15 – 0.04) = 0.083 × 300 
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0225.0

64.3
P (0.11) = 24.9 

 









0225.0

64.3
P  = 

11.0

9.24
 = 226.36 

 P + 161.78 = 226.36 

 P = 64.58 bar 

 

44. Theory based. 

45. d = 
PM

ZRT
  or Z = 

PM

dRT
 

   
2OZ  = 

1 32

1
0.8 400

12



 

 = 1.2  

 (positive deviation, so less compressible 

than ideal gas). 

  
2SOZ  = 

1 64

32 1
400

15 12



 

 = 0.9  

 (negative deviation) 

  
2HZ  = 

1 2

1 1
400

25 12



 

 = 1.5  

 (positive deviation from ideal gas). 

 1 atm is a low pressure, and at 400K, 
2OZ  

is greater than 1. Hence 
2OZ  will be equal 

to 1 at temperature lower than 400K. 

Hence Boyle's temperature of O2 will be 

less than 400K. 

gy. d = 
PM

ZRT
  ;k  Z = 

PM

dRT
 

   
2OZ  = 

1 32

1
0.8 400

12



 

 = 1.2  

 (/kukRed fopyu] vr% vkn'kZ xSl ls de 

lEihfMr gksrh gSA). 

  
2SOZ  = 

1 64

32 1
400

15 12



 

 = 0.9  

 (_.kkRed fopyu) 

  
2HZ  = 

1 2

1 1
400

25 12



 

 = 1.5  

 (vkn'kZ xSl ls /kukRed fopyu) 

 1 atm fuEu nkc gS rFkk 400K, ij 
2OZ 1 ls 

vf/kd gksrk gS vr% 400K  ls de rki ij 

2OZ 1 ds cjkcj gksxkA vr% O2 dk ckW;y rki 

400K ls de gksxkA 

46.  

 

47. B and N can not expend their octet due to 

absence of d-orbital. 

 B o N esa d-d{kd dh vuqifLFkfr ds dkj.k viuk 

 v"Bd izlkfjr ugah dj ldrk gSA 

 

48. (A) PbCl2    (B) AlO2
–

 (D) PbO2 

 

49. KClO3 (s) 


KCl(s) + 3/2 O2(g) 

 Thus, loss in mass is due to O2 escaped 
and so mass of O2 formed is 0.384 g. 

 or Moles of O2 = 
32

384.0
 

  = 1.2 × 10
–2

 mole 

  Moles of KClO3 = 
3

2
× Moles of O2  

  Moles of KClO3 = 
5.1

102.1 2
 

  = 8 × 10
–3

 Mole 
 and mass of KClO3 decomposed  
 = 8 × 10

–3
 × 122.5   

 = 0.980 g 

  % of decomposition  

 = 
9.4

980.0
× 100 = 20%  

gy.  KClO3 (s) 


KCl(s) + 3/2 O2(g) 

 vr% nzO;eku es gkfu eqDr gqbZ O2 ds dkj.k gksrh 

gSA vr% cuus okyh O2 dk nzO;eku 0.384 g gSA 

 ;k O2 ds eksYl = 
32

384.0
 

  = 1.2 × 10
–2

 eksy 

  KClO3 ds eksYl = 
3

2
× O2  ds eksYl 

  KClO3 ds eksYl = 
5.1

102.1 2
 

  = 8 × 10
–3

 eksy 

 vr% fo?kfVr KClO3 dk nzO;eku  

 = 8 × 10
–3

 × 122.5   
 = 0.980 g 

  fo?kVu dk izfr'kr  

  = 
9.4

980.0
× 100 = 20%  
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50. 600X
12

1
X

M

40
50X1

X

  

 40MX   

 600X
12

1
X

M

20
50X2

y

  

 yM 10  

 501040nm   

 

51. 32

2

r

r
;

M

M

r

r

2

2

2

2

2

2

H

O

O

H

H

O


  

 4:1r:r
4

1

r

r

22

2

HO

2H

O


 

 

1

t
1

24

= 
1

4
 or t = 96 S 

 

52. Electronic configuration of an ion [ M+ ] is 

[Ar] 3d10, so electronic configuration of M is 

[Ar] 3d10, 4s1. Atomic number of M is 29 so 

atomic number of element which is just 

below M in the periodic table is 47.   

 ,d vk;u [ M+ ] dk bysDVªkWfud vfHkfoU;kl [Ar] 

3d10 gSA vr% M dk [Ar] vfHkfoU;kl 3d10, 4s1 gSA 

M dk ijek.kq Øekad 29 gS blfy, M ds uhps 

okys rRo dk ijek.kq Øekad 47 gSaA  

 

53. 

 

1 
2 8 

7 

5 

6 

4 

3 9 
10 

 

 

54. a = 5 

 b = 4 

 

---- TEXT SOLUTIONS (TS) END ---- 
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