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 P-1 P-2 Total  P-1 P-2 Total 

Total Qs 54 54 108 Subject wise Qs. 18 18 36 

Max. Marks 186 186 372 Subject wise Marks 62 62 124 

 

PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER1-MATHEMATICS 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-
wise) 

MCQ NVQ CBQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Maths 12   6   4   22 70 100.00% 

1 
Sequence and 

Series 
3 1,2,10 1 13 _ _ 4 12 17.14% 

2 Trigonometry 5 3,4,9,11,12 2 16,18 2 21,22 9 29 41.43% 

3 
Quadratic 
Equation  

2 5,6,7,8 3 14,15,17 2 19,20 7 23 32.86% 

           

  Total 12   6   4   22 70 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER1-PHYSICS 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic
-wise) 

Total 
Marks 
(Topic
-wise) 

% 
Weightag
e (Topic-

wise) 

MCQ NVQ CBQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencin

g  

No. 
of 

Qs. 

Qs. 
Sequencin

g  

  
Physics 
PHYSICS 

12   6   4   22 70 100.00% 

1 
Mathematic

al Tools 
2 23,34 _ _ _ _ 2 6 8.57% 

2 
Rectilinear 

Motion 
1 24 2 36,38 _ _ 3 9 12.86% 

3 
Projectile 
Motion 

2 25,26 2 35,37 _ _ 4 12 17.14% 

4 Friction 1 27 1 39 _ _ 2 6 8.57% 

5 
Relative 
Motion 

6 
28,29,30,31,

32,33 
_ _ _ _ 6 18 25.71% 

6 
Newton’s 

laws of 
Motion 

_ _ 1 40 4 
41,42,43,4

4 
5 19 27.14% 

  Total 12   6   4   22 70 100% 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER1-CHEMISTRY 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-
wise) 

MCQ NVQ CBQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

Physical Chemistry 

  
Physical 

Chemistry 
CHEMISTRY 

6   3   2   11 35 50.00% 

1 
Atomic 

Structure 
3 45,46,47 1 57 2 63,64 6 20 28.57% 

2 Mole concept 3 48,49,50 2 58,59 _ _ 5 15 21.43% 

Inorganic Chemistry 

  
Inorganic 
Chemistry 

CHEMISTRY 
6   3   2   11 35 50.00% 

3 
Chemical 
Bonding 

3 51,53,56 2 61,62 _ _ 5 15 21.43% 

4 
Periodic Table  

Periodicity 
3 52,54,55 1 60 2 65,66 6 20 28.57% 

  Total 12   6   4   22 70 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER2-MATHEMATICS 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-
wise) 

MSQ NVQ CMQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Class-11 1   14   3   18 64 100.00% 

1 
Sequence 
and Series 

1 1 3 2,3,18 _ _ 4 15 23.44% 

2 Trigonometry _ _ 6 
4,5,11,12, 

16,17 
3 8,9,10 9 32 50.00% 

3 
Quadratic 
Equation  

_ _ 5 
6,7,13, 
14,15 

_ _ 5 17 26.56% 

  Total 1   14   3   18 64 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER2-PHYSICS 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-
wise) 

MSQ NVQ CMQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

  Class-11 1   14   3   18 64 100.00% 

1 
Rectilinear 

Motion 
1 19 _ _ _ _ 1 4 6.25% 

2 
Newton’s 

laws of 
Motion 

_ _ 9 
20,29,30,31, 

32,33,34,35,36 
_ _ 9 28 43.75% 

3 Friction _ _ 2 21,22 3 26,27,28 5 20 31.25% 

4 
Work, Power 

& Energy 
_ _ 1 23 _ _ 1 4 6.25% 

5 
Mathematical 

Tools 
_ _ 2 24,25 _ _ 2 8 12.50% 

  Total 1   14   3   18 64 100% 
 

Academic Session: 2023-24 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

PAPER2-CHEMISTRY 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-
wise) 

MSQ NVQ CMQ 

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

No. 
of 

Qs. 

Qs. 
Sequencing  

Physical Chemistry 

  Class-11 1   7   3   11 40 62.50% 

1 
Introduction 
to chemistry 

1 37 2 38,39 _ _ 3 12 18.75% 

2 
Mole 

concept 
_ _ 5 40,47,48,49,50 _ _ 5 16 25.00% 

3 
Atomic 

Structure 
_ _ _ _ 3 44,45,46 3 12 18.75% 

Inorganic Chemistry 

  Class-11     6       6 21 32.81% 

4 
Periodic 

Table  
Periodicity 

_ _ 3 41,43,51 _ _ 3 11 17.19% 

5 
Chemical 
Bonding 

_ _ 3 42,53,54 _ _ 3 10 15.62% 

Organic Chemistry 

  Class-11     1       1 3 4.69% 

6 
Structural 

Identification 
_ _ 1 52 _ _ 1 3 4.69% 

  Total 1   14   3   18 64 100% 
 

Academic Session: 2023-24 
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PAPER-1  

PART-I : MATHEMATICS 

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

Ans. D C B A D B B A C A 

Q.No. 11 12 13 14 15 16 17 18 19 20 

Ans. C C 02.00 03.00 51.00 02.00 09.00 150.00 D A 

Q.No. 21 22         

Ans. D D         

PART-II : PHYSICS 

Q.No. 23 24 25 26 27 28 29 30 31 32 

Ans. D D A B C B C C A D 

Q.No. 33 34 35 36 37 38 39 40 41 42 

Ans. A B 05.00 09.00 04.00 01.00 10.00 04.00 AC AC 

Q.No. 43 44         

Ans. BD C         

PART-III : CHEMISTRY 

Q.No. 45 46 47 48 49 50 51 52 53 54 

Ans. A C C B B A A B D C 

Q.No. 55 56 57 58 59 60 61 62 63 64 

Ans. C D 02.00 05.00 35.00 05.00 14.00 08.00 B D 

Q.No. 65 66         

Ans. A ABD         

PAPER-2 

PART-I : MATHEMATICS 

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

Ans. ABCD ABC BD CD AB BCD ABC C B A 

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

Ans. 00.00 01.00 02.00 2.5 02.00 10.00 14.64 50.00   

PART-II : PHYSICS 

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

Ans. ACD BD AC BC AB BCD BCD C A B 

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

Ans. 03.00 20.00 15.00 60.00 09.00 01.00 06.00 06.00   

PART-III : CHEMISTRY 

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

Ans. BC AC AC BC AC ABCD CD D A A 

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

Ans. 04.00 06.00 50.00 04.00 06.00 92.00 08.00 04.00   

 

 

  

ANSWER KEY (AK) 
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TEXT SOLUTIONS (TS)  
 

PAPER-1 
 

PART-I: MATHEMATICS  
 

 

1. Givenfn;k gS b – a = c – b 

 Nowvc 
bx 1

ax 1

3

3




= 3

(b – a)x 

  
cx 1

bx 1

3

3




=  3

(c – b)x 

 
These two are equal for all x.  izR;sd x ds 

fy, ;s nksuksa leku gSA 

 

2. Harmoric mean between a & b is = 
2ab

a b
 

 a o b ds e/; gjkRed ek/; gS = 
2ab

a b
  

 So H.M. between  1 and 
1

16
 is  

 = 

1
2.1.

16
1

1
16



 = 
2

17
 

 vr% 1 ,oa 
1

16
 ds e/; gjkRed ek/;  

 = 

1
2.1.

16
1

1
16



=
2

17
  

3. 

 

 

 tan45º =
h

y
 , tan30º = 

h

y x
 

  3 =
y x

y


  

x

y
= 3  – 1   

 speed pky = 
x

12
 m/min  eh@feuV  

 y =  
3 1

2

 
  
 

x. Now taken to cover 

distance  

 CA =
y

x

12

 
 
 

= 12 
y

x
 = 6 ( 3 1) min.  

 y = 
3 1

2

 
  
 

 x. CA nwjh r; djus esa yxk 

le; = 
y

x

12

 
 
 

 = 12 
y

x
 = 6 ( 3 1) min. feuV  

 Total time taken by car to reach to tower = 
6 (1.732 + 1) = 6 5 2.732 = 16.392 min.  

 = 16 min + 0.392 × 60 second  = 16 min 
23.520 second  = 16 min 23 second  

 LrEHk rd igqapus esa dkj dks dqy yxk le; = 6 

(1.732 + 1) = 6 5 2.732 = 16.392 min. feuV   

 = 16 feuV + 0.392 × 60 lsd.M = 16 feuV 

23.520 lsd.M = 16 feuV 23 lsd.M  

 
4. tan23x < 1  

 – 1< tan3x < 1  

 n –
4


  < 3x < 

4


+ n

 x  
n n

– ,
3 12 3 12

    
 

 
 

 

5. (n – 2)x
2
 + 8x + n + 4 > 0,  x  R  

  64 – 4(n – 2)(n + 4) < 0  

 and vkSj n – 2 > 0   

  n
2
 + 2n – 24 > 0 and vkSj n > 2  

  (n + 6)(n – 4) > 0 and vkSj n > 2  

 n > 4 as n  N and vkSj n > 2  

 n  5 

 

6. Let ekuk 2
x
 = t     

 t
2
 + 2at + a + 1 = 0 

 1 must lie between roots  

 1, ewyksa ds e/; fLFkr gSA  

 
3

2
a0)1(f   

 1a0)0(f   

 









3

2
,1a  

9. The given equation is  

(cos x – 1)(12 cos
2
x + 5 cos x + 9) = 0  

  cos x = 1 

 x = 2n, n  Z     

 Hence It has infinite solution as n  Z 

gy-  fn;k x;k lehdj.k gS  

 (cos x – 1)(12 cos
2
x + 5 cos x + 9) = 0 

  cos x = 1 

 x = 2nn, n  Z 

 vr% vuUr gy n  Z  
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10. 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 

11.  b sinx = c – a cos x. square  

 b
2
 – b

2
 cos

2
 x = c

2
 + a

2
 cos

2
 x – 2ac cosx 

or (a
2
 + b

2
) cos

2
x – 2ac cos x + c

2
 – b

2
 

 Its roots are cos  and cos  

 cos. cos = 
22

22

ba

b–c


   

Similarly arranging as a quadratic in sin x  

sin  sin  = 
22

22

ba

a–c


 

 cos( – ) = cos cos + sin sin 

= 
22

222

ba

)ba(–c2




  

gy-  b sinx = c – a cos x oxZ djus ij  

 b
2
 – b

2
 cos

2
 x = c

2
 + a

2
 cos

2
 x – 2ac cosx 

;k (a
2
 + b

2
) cos

2
x – 2ac cos x + c

2
 – b

2
 

 blds ewy cos  vkSj cos gSA 

 cos. cos = 
22

22

ba

b–c


   

blh izdkj sin x ds f}?kkr lehdj.k   

sin  sin  = 
22

22

ba

a–c


 

 cos( – ) = cos cos + sin sin 

= 
22

222

ba

)ba(–c2




 

 
12.  (s – 2)(3s – 1) = 0   

  s = 1/3 = sin , say 

 x=n + (–1)
n
 , n=0, 1, 2, 3, 4, 5 in (0, 5) esa

  

 
13.  y

2
 = 60  ...(1) 

 nowvc 3 + y, 2y, 20 + y are in H.P. gjkRed 

Js<h esa gSA 

 
1

3 y
, 

1

2y
, 

1

20 y
 are in A.P.  

 lekUrj Js<h esa gSA 

  
y


 = 

1

3 y
 + 

1

20 y
 

 
1

y
 = 

23 2y

(3 y)(20 y)



 
 

 
1

y
 = 

2

23 2y

60 23y y



 
 

 
1

y
 = 

2

23 2y

2y 23y




 

 
1

y
 = 

1

y
 

 Hence infinite values for y.     

  vr% y ds ekuksa dh la[;k vuUr gksxhA 

 

14. 0172       

 1)7(   

 



1

7      

  22
22 )7(

1

)7(

1






 

 472)( 2   

15.  Clearly, 0x)x(P 3  has roots 1, 2, 3, 4  

   )4x)(3x)(2x)(1x(x)x(P 3    

    3x)4x)(3x)(2x)(1x()x(P   

  Hence, 1491254321)5(P   

gy-  Li"Vr;k, 0x)x(P 3   ds ewy 1, 2, 3, 4 

   )4x)(3x)(2x)(1x(x)x(P 3   

    3x)4x)(3x)(2x)(1x()x(P   

  vr%, 1491254321)5(P   

16. 

0 0 0 0 0

0

sin8 .sin(60 – 8 ).sin(60 8 )

sin24


= 

0

0

sin(8 3 )

4sin24


 = 

1

4
. 
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17. 2x
2
 + 3x + 4 = 0 has imaginary roots. Thus 

the given equations have identical roots. 

  
2

a
 = 

3

b
 = 

4

c
 = k(say)    

  a + b + c = 9 k. for least value take k = 1
  

gy-  2x
2
 + 3x + 4 = 0 ds dkYifud ewy gS vr% nh 

xbZ lehdj.k ds loZle ewy gSA  

  
2

a
 = 

3

b
 = 

4

c
 = k(say)  a + b + c = 9 k.  

  k = 1 ds fy, U;wure eku    

  
18. tanx + tan y = 25   

   
 cot x + cot y = 30 

 i.e.
25

30
tanx.tany

   

 
25 5

tanx.tany
30 6

   

 tan (x + y) = 
tanx tany 25

150
51 tanx.tany

1
6


 




 

Sol.  (19to20) 

  3
2




a

b
 ab 6  ….(1) 

  2
4




a

D
  2

4

42




a

acb
 

   aab 8)10(42   

  ab 482   

  aa 48)6( 2    04836 2  aa  

  
3

4

36

48
a  ab 6   

  b = –8 

  108
3

4 2  xxy  

  
3

30244 2 


xx
y

 
3

2

3

30244

3

2 2








xx

y  

  032244 2  xx  0862  xx  

  0)2()4(  xx  

  ),4[]2,( x   

21. G.E = 4sin3 6cos3 5x x        
 

22. 3 1 1
G.E = cos sin .

2 2 2
 x x

 
  

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

PART-II: PHYSICS  

 
23. P = Q 
 

24. a = t = 
dt

dv
 

 
0 0

v t

dv dt   

 

6
2

0

0
2

t
v

 
   

 
 

 18m/sv  . 

 
8

0
S Vdt   

 

2
6

0 2

t
dt   

 

6
3

0
6

t 
  
 

 36m  Total time  

 
36

6 8sec.
18

    

 

25. 

2 2sin

2

U
H

g


  

 const.   fu;r 

 
2U  increasing by 5% 

 
2U  5% ls c<+k nh tkrh gSA  

 So range increases by 5%. 

 bl izdkj ijkl 5% ls c<+ tkrh gSA 

 
26. Parallel to the plane  

 ry ds lekUrj  

  
00 cos 60parallelu g t   

 Perpendicular to plane  

 ry ds yEcor  

 
0sin 60v u g t   
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27. The normal reaction on the block is   

 CykWd ij vfHkyEc izfrfØ;k gS 

  N = mg – F sin 

  Net force on block is   

  CykWd ij usV cy gS 

 Fcos – µN = F (cos + µ sin ) – µ mg 
 or acceleration of the block is   

  CykWd dk Roj.k gS 

 a = 
F(cos µsin ) µmg

m

   
  

 = 
F

m
(cos + µsin) – µg 

 
28. Time taken by man to cross the river  

 = 
y

width of river

v
  

  12 = 
y

60

v
  

     
   

  vy = 5 m/sec. 
 Let the x component of velocity of man w.r. 

to river is vx  
 Since velocity of man w.r. to ground makes 

an angle of 45° with river flow 
 x component of velocity of man w.r. to 

ground 
 = y component of velocity of man w.r. to 

ground 
  vr + vx = vy  
  5 + vx = 5 
  vx = 0 
 So velocity of man w.r. to water  
 = vy = 5 m/sec. 

 unh dks ikj djus esa vkneh dks yxk le;  

 = 
yv

unh dh pkSMkbZ
 

  12 = 
y

60

v
   

    
  vy = 5 m/sec. 

 ekuk vkneh ds osx (unh ds lkis{k) dk x ?kVd vx 

gS 

 pwafd vkneh dk osx tehu ds lkis{k unh izokg 

ds lkFk 45° dk dks.k cukrh gSA 

 vkneh ds osx ¼tehu ds lkis{k½ dk x ?kVd 

 = vkneh ds osx ¼tehu ds lkis{k½ dk y ?kVd 

  vr + vx = vy  
  5 + vx = 5 
  vx = 0 

 vkneh dk ikuh ds lkis{k osx = vy = 5 m/sec.
 

 
29. Vr, m = (0.5) (cot 30º) 

   

 = 0.5 3 m/s 

 
30. – The boatman cannot reach the other bank 

directly by steering with the boat.  
 – Hence, Boatman should maintain velocity 

'v' at angle [sin
–1 v

u
 + 

2


] with river flow, so 

that his distance travelled in river as well as 
drift is minimized & then he should walk to 
destination. 

 – ukfod uko ds }kjk unh ikj dj lh/ks lEeq[k 

fcUnq ij ugha igq¡p ldrk gSA  

 – vr% ukfod dks uko dk osx 'v' unh ds izokg ds 

lkFk dks.k [sin
–1

 
v

u
+ 

2


] cuk;s j[kuk iMsxk] 

rkfd unh esa rFkk nwljs fdukjs ij iSny py dj 

r; dh xbZ nwjh U;wure gks ldsA  

 
31. w.r.t observer   

 izs{kd ds lkis{k 

 let final velocity of rain be v' 

 ekuk] o"kkZ dh cWwnksa dk vfUre osx v' gSA 

 initial velocity of rain = 
3v 4vˆ ˆi j
5 5

  

  

 ckfj'k dk izkjfEHkd osx = 
3v 4vˆ ˆi j
5 5

  

 

 Acceleration of rain = –2 ĵ  m/s
2
  

 ckfj'k dh cWwnksa dk Roj.k = –2 ĵ  m/s
2
  

 Final velocity of rain = 
3v' 4v 'ˆ ˆi j
5 5

   

 ckfj'k dk vfUre osx = 
3v' 4v 'ˆ ˆi j
5 5

   

 in y-direction 

 y-v{k dh fn'kk esa 
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 vy final  = vy initial 
 v' = v 
 in x-direction 

 x-v{k dh fn'kk esa 

 vx final  = vx initial + at 

 
3v'

5
  = 

3v

5
– 2*6 

 
3v

5
  = 

3v

5
 – 12 

 v = 10 m/s 
 

32. v sin  = v1 ......(1) 

 and t = 
d

vcos
 .....(2) 

 

 v 


A 

v1 

B 
d  

 Solve (1) and (2) 
 Correct options is (D) 

 v sin  = v1 ......(1) 

 rFkk t = 
d

vcos
 .....(2) 

 

 v 


A 

v1 

B 
d  

 lehdj.k (1) rFkk (2) ls 

 fodYi (D) lgh gS 

 
33. Velocity of approach will be vcos60 – v 

cos60
0
 = 0 

 igq¡pus dk osx vcos60 – v cos60
0
 =  0 

 
34. y = x2 sinx3    

  dxxsinx 32    let ekuk u = x3    du = 3x2 

dx   

  
3

1

3

xdxsin
 (–cosx) + C = – 

3

1
cosx3 + C    

 
35. For particle 1  

 d.k 1 ds fy,    

  
 1 4 m/s 2 3 m/s 

 

  1V  = 4 î  – 10t ĵ  

  For particle 2 d.k 2 ds fy,  

  2V  = –3 î  – 10t ĵ  

  1V  2V  = –12 + 100t
2
 = 0 

  t = 
5

3
, P = 5 [Ans.: 5] 

 
36. In air time taken is t1   

  gok esa fy;k x;k le; t1 gS 

  5x = 
2

1
g 2

1t  

  t1 = x   

  

 

5x 

u = 0 

Lake 

g 

2

g  

100 m 

 
  In water time taken is t2  

  ikuh esa fy;k x;k le; t2 gS   

  V = u + gt1 = 10t1 
 on entering water velocity becomes half  

 ikuh esa izos'k djus ij osx vk/kk gks tkrk gS 

  100 = 
2

V
t2 + 

2

1

2

g 2
2t  

  100 = 5t1t2 + 
2

5 2
2t  

  40 =  2t1t2 + 2
2t  

  40 = t2[t1+7] 
  40 = (7 – t1) (7 + t1) 

  40 = (7
2
 – 2

1t ) 

  t1 = 3 sec 
  x = 9 
 

37. (1) vav = 
S

T / 2
 

 

   = 

2
2R

H
2

T

2

 
 

 
  

 (2) Putting R j[kus ij = 
g

2sinu2 
 

   H = 
2 2u sin

2g


 

   T = 
2usin

g


 

 vav = 
2u

1 3cos
2

   = 4 m/sec 

 
38. (1) 

 
2

t
x

2

  

 1at
dt

dx
V xx   

 0a1Vtytyx2y yy
222 

2
xa a 1m/s   
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39. The block begins to slide if 

 CykWd pyuk izkjEHk dj nsxk ;fn 

 F cos 37° = µ (mg – F sin 37°) 
 5t [cos 37° + µ sin 37°] = µ mg 

 5t
4 3

5 5

 
 

 
= 70    

 or t = 10 second  
 
40. T = T

1
 + T

2
 = m

1
(g + a) + m

2
 g 

 

    = 10 (10 + 2) + 8(10) = 120 + 80 = 200 N.  
 

41. Weight of block CykWd dk Hkkj = m(g – a) 

   = 1 (10 – 5) = 5N 
 
42. ma0 = 20 – m(g) 
 a0 = 20 – 10 
  = 10 m/s

2
 

 

 20 N 

mg 

a0 

 
 
43.  

 

 
m 

M 


a 

 
 fBD of Block 

 

 

ma 

masin 

mgcos 
 

mg 
 

mgsin 
 

N 
 

macos 
 

 
 along the inclined plane net force = 0 

 mg sin  = ma cos  

 a = g ten   
 

44. g cot toward left ck;ha vksj  

 
  

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

PART-III: CHEMISTRY 

 
45. Energy absorbed = Energy emitted  

 vo'kksf"kr ÅtkZ =  mRlftZr ÅtkZ 

 
0 0 0

hc hc hc hc

2 4 8
  

   
+ ……… 

 
0

1 1 1 1
1 ......

2 2 4

 
    

   
  

= 
0 0 0

1 1 2 1

12 2
1

2

 
 

  
    

 

 

  =  

 x = 1  Ans. 1 
 

46. 
2

3

Z

n
T    

  
3

2

2

3

3

2

x

T
2

2

3

3

    

 

47. E1 = 
1

12400


  1 2

2 1

E 1

E 2


 


 

  1 22    E2 = 
2

12400


 

 E = 
1 2

12400 12400 12400
2

3100

 
  

  
 

   
1 1

2

12400 12400 12400
2

3100

 
          

 

 

  
1

12400 12400
4

3100

 
  

 
 

 1 = 4×3100 Å 
 = 12400Å = 1240 nm  
 

48. Mol. wt. of gas is  = 
16 22.4

5.6


 = 64 g 

 32 + 16x = 64  x = 2 

gy. xSl dk v.kqHkkj = 
16 22.4

5.6


 = 64 g 

 32 + 16x = 64  x = 2   
 
49. (B) 3, 4, 1, 4 
 
50. For maximum amount of product, the 

reactants should be present in their 
stoichiometric ratio. 

  2SO2 (g) + O2 (g)   2SO3 (g)  

 mass   x     5 – x  

 mole  
x

64
     

5 – x

32
     

 So, 

x

64

5 – x

32

 
 
 

 
 
 

 = 2 : 1   

 Therefore, x = 4 
 mSO2 : mO2 = 4 : 1. 
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51. (A) NaCl   
 

52. Rb is most electropositive  

 Rb lcls vf/kd oS|qr/kukRed gS 
 

53. 
 O=C=O  

 

54. Due to stable configuration the Heg for Ne 
is +ve.   

 LFkk;h foU;kl ds dkj.k Ne dk Heg /kukRed 

gksrk gSA  
 

55. 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 
 

56. O=C=C=C=O (4and 4 bonds) 
 Sum = 4 + 4 = 8  

 O=C=C=C=O (4o 4 cU/k) 

 ;ksx = 4 + 4 = 8. 

 

57. 
 
 






 



4 3 He

H4 3

ZH r r 2

Z 1He r r
 

 
58. MxCly = MCly (valency of Cl = 1) 
 Molar mass of MxCly = 85.5 × 2 = 171 g/mol 

 
Mass of chlorine

Mass of metalic chlorine
= 

0.835

1
= 

35.5 y

171
  

On solving y = 4 

 MxCly = MCly (Cl dh la;kstdrk = 1) 

 MxCly dk eksyj æO;eku = 85.5 × 2 = 171 

g/mol 

 
Dyksjhu dk æO;eku

/kkfRod Dyksjhu dk æO;eku
= 

0.835

1
= 

35.5 y

171
 

gy djus ij y = 4  

 

59. Mg  +  Cl2 MgCl2 
 24 g     142 g   
 1 moles     2 mole      1 mole (Theoretically 

produced.)  

       lS)kfUrd :i ls mRikfnr 

 (L.R.) % Yield yfC/k = 
0.35

1
 × 100 = 35%.  

60. Fe, Zn, Be, Pb, Co are most stable in their +2 
states. 

 Fe, Zn, Be, Pb, Co budh +2 vkWDlhdj.k voLFkk lcls 

vf/kd LFkk;h gSaA 
 

61. 

 
 
62. 1, 2, 3, 4, 5, 6, 8, 9 
 

63.   = 2R 

 (A) 2 R = R × 12 2 2
1 2

1 1

n n

 
 

 
 

  

  2 = 2 2
1 2

1 1

n n

 
 

 
 

 

 as n1 and n2 are integers, no value of n can 

satisfy this equation. Hence the H-atom 
sample do not get excited. For ionization 

 is R but the photon incident is of 2R. 

Hence H-atom sample will get ionized.  

 pwafd n1 rFkk n2 iw.kk±d gS] vr% n dk dksbZ eku 

bl lehdj.k dks larq"V ugha dj ldrk gSA vr% 

H-ijek.kq izkn'kZ mÙksftr ugha gksrk gSA vk;uu 

ds fy,  , R gS] ysfdu vkifrr QksVksu 2R gSA 

vr% H-ijek.kq izkn'kZ vk;uhd`r gksxkA  

 (B) 2R = R × (C)2 
2

1 1

4 x

 
 

 
 

  
2

2 1 1

9 4 x
   

  
2

1

x
=

1 2

4 9


  =

1

36
   

  x = 6 
 (C) To get ionized, this Li2+ require photon 

of  = 9R, from ground state.  

 (C) vk;uhd`r gksus ds fy,] vk| voLFkk ls Li2+ 

ds fy,  = 9R dk QksVksu vko';d gSA  

64. B.E.1 n = 4   n =   

 4th state 

    = R 
1 1

16

 
 
 

 

   =
16

R
 . 

 Second excitation : 1   3 

    = R × 
1 1

1 9

 
 

 
=

8R

9
  

   = c  = 
8Rc

9
  

 To ionize the H-atom, n = 1    n =   

    = R  
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   = Rc  if Rc  ,  H-atom will get 

ionized. 

 Shortest line : n =    n = 1 

    = R     =  
1

R
.  

gy. B.E.1 n = 4   n =   

 4th voLFkk 

    = R 
1 1

16

 
 
 

 

   =
16

R
 . 

 f}rh; mÙkstuhdj.k : 1   3 

    = R × 
1 1

1 9

 
 

 
=

8R

9
  

   = c  = 
8Rc

9  
 H-ijek.kq dks vk;fur djus ds fy,, n = 1 

  n =   

    = R  

   = Rc  

 ;fn Rc   ,  H-ijek.kq vk;uhd`r gksxkA  

 lcls NksVh js[kk : n =    n = 1 

    = R     =  
1

R
.  

 
65. After removal of 2e– from s-subshell, the 

element attains the noble gas 
configuration. 

gy. s-midks'k ls 2e– gVkus ij rRo vfØ; xSl 

foU;kl izkIr dj ysrk gSA  

 
66. (A) Ca < K < Ne < P < F   
 (B) F < Ca < Ne < P < K  
 (D) Ne < F < P < Ca < K 
 
 

PAPER-2 
 

PART-I: MATHEMATICS 
 

 

1. Let 1, 2, 8 are p
th
 , q

th
 & r

th
 term of an A.P. 

with common  difference d, then 

 ekuk 1, 2, 8 lekUrj Js<h ds posa, qosa rFkk rosa in 

 gS ftudk lkoZvUrj d gS] rc  

 2 – 1 = (q – p) d 

 8 – 1 = (r – p) d 

 
q p

1


= 

r p

7


= d  q = p + d

 infinite possibility vuUr lEHkkouk 

  r = p + 7d

 

2. We have a9 = 5 

  a1 + 8d = 5 

  3 + 8d = 5 

   d = 
1

4
 = common difference of A.P. 

xq-Js- dk lkoZvuqikr 

 Also iuq%, g9 = 5 

  g1r
8
 = 5  2r

8
 = 5 

 r = 

1

85

2

 
 
 

 = common ratio of G.P. 

 Now  

 (A) a5g17 = 
1

3 4
4

 
  

 

16

85
2

2

 
       

 

  

 = (4) 
25

2
4

 
 

 
  = 50 

 (B) a21g25 = 
1

3 20
4

 
  

 

24

85
2

2

 
       

 

 

 = (8) 
125

2
8

 
 

 
  = 250 

 (C) a37g17 = 
1

3 36
4

 
  

 

16

85
2

2

 
       

 

 

  = (12)
25

2
4

 
 

 
 = 150 ] 

 (D) a29g9 = 
1

3 28
4

 
  

 

8

85
2

2

 
       

 

 

 = (10) 
5

2
2

 
 

 
= 50 = a5g17 

3. a
1
 + 4a

2
 + 6a

3
 – 4a

4
 + a

5
 = 0  

 a – 4(a + d) + 6(a + 2d) –  
 4(a + 3d) + (a + 4d)  = 0 – 0 = 0 
 Like wise we can check other options 

gy- a
1
 + 4a

2
 + 6a

3
 – 4a

4
 + a

5
 = 0  

 a – 4(a + d) + 6(a + 2d) –  
 4(a + 3d) + (a + 4d) = 0 – 0 = 0 

 blh rjg ge nwljs fodYiksa dh tk¡p dj ldrs 

gSA

4. 02sin5sin2 2   2,
2

1
sin    

   3 tan tan 1 1 tan 1 0      

  
3

1
 ,1tan   

'' lies in II quadrant  

'' f}rh; prqFkkZa'k esa gSA   
6

5
2


  n  

n   I 
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5. tan A + tan B + tan C = tan A tan B tan C = 
 3 tan B = 6 tan A  

  3 tan A + tan C = 6 tan A  
  tan C = 3 tan A 

  tan A + 2 tan A + 3 tan A = tan A . 

 2 tan A . 3 tan A i.e. vFkkZr~ tan A = tan3A 

 i.e. vFkkZr~ tan2 A = 1 i.e. vFkkZr~

 tan A = 1  

  A
4


  

 tan A tan B = 2 tan2A = 2 
 

6. Given equation is 

 x
2
 + 2(a + 1)x + 9a – 5 = 0 

 D = 4(a + 1)
2
 – 4(9a – 5) = 4(a – 1) (a – 6) 

  D  0  a  1 or a  6  roots are real 

 If a < 0, then 9a – 5 < 0. Hence, the 

products of roots is less than 0. So, the 

roots are of opposite sign. If a > 7, then 

sum of roots is –2(a + 1) < 0. Product of 

roots is greater than 0.  

gy- fn;k x;k lehdj.k  

 x
2
 + 2(a + 1)x + 9a – 5 = 0 

 D = 4(a + 1)
2
 – 4(9a – 5) = 4(a – 1) (a – 6) 

  D  0  a  1 ;k a  6  nksuksa ewy 

okLrfod gSA  

 ;fn a < 0 rc 9a – 5 < 0 vr% ewyks dk 

xq.kuQy 'kwU; ls de gS  

 blfy, ewy foijhr fpUg ds gSA ;fn a > 7 rc 

ewyksa dk ;ksxQy –2(a + 1) < 0 ewyksa dk xq.ku 

'kwU; ls cMk gSA  

7.  f(1) = 0 one root is x = 1  

   

 

 
            f(0) < 0   r + p – 2q < 0  

  r p

q


 < 2…….  (A)] 

        Product of roots  = 
r2–qp

q2–pr




= 1

   = rational (B) 

 Also (r + p) < 2q   (r + p)
2
 < 4q

2
 

       4q
2
 – 4pr > (p – r)

2
  

   Roots of  

 px
2 
+ 2qx + r = 0 are real and distinct  

gy-  f(1) = 0 dsoy ,d ewy x = 1 gSA  

   

 

 

            f(0) < 0   r + p – 2q < 0  

  r p

q


 < 2…….  (A)] 

ewyksa dk xq.kuQy = 
r2–qp

q2–pr




= 1

  = ifjes; (B) 

 rFkk (r + p) < 2q   (r + p)
2
 < 4q

2
 

       4q
2
 – 4pr > (p – r)

2
   px

2 
+ 2qx + r = 0 

ds ewy okLrfod rFkk fHkUu fHkUu gSA 

 
11.  y = cos4 x – 6 cos2 x + 5cos2 x = t 

 
1                   5

 
y = t2 – 6t + 5 0  t  1   

 for t  [0, 1] min occurs at t = 1 (t = 1 ij 

U;wure eku gS) 

 y
min

 = 0 

 12. 16cos A . cos 2A . cos2
2 
A . cos2

3 
A  

 = 16














Asin2

A2sin
4

4

 = 

15

2
sin

15

2
2sin 4










 

 

 = 

15

2
sin

15

32
sin





 = 1 

13. Let ekuk 22)(y     

 42y   

 22y   

  02y22y2   

14.  +  = – p,  = q     

  +  = – q,  = p   

  +  +  +  = 0  p = – q 

 
1 1 1 1
  

   
 = 

  


 + 

  


 =  

p

q


–  

q

p
 

= 
q

q
– 

q

–q
 = 2 

15.  

  
 f(1) < 0 
 (2 – 2k + k – 4) < 0 
 k > – 2  ……… (i)  
 f(2) < 0 
 (8 – 4k + k – 4) < 0 

 
3

4
k   ……. (ii) 

 from (i), (ii) ls 
3

4
k   
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 16. –101  20p + 35  101    

– 6.8  p  3.3      

  Number of integral values of p is 10   

  p ds iw.kk±d ekuksa dh la[;k 10 gSA  

 
17.  

 

 

E' 

B S 

E 

20m 

 30° 
 45° 

x y A 


InAES  

tan45° = 
x

20
 

x = 20   

In BE' S   

tan30° = 
y20

20


 

320 20 + y  

y = 20  13 14.64 m/s 

 

18. Let the successive terms of the A.P. be 

a1,a2 ...., a9 a10.   

 ekuk lekUrj Js<+h ds in a1,a2 ...., a9 a10.   

 By hypothesis iz'ukuqlkj a2 + a4 + a6 + a8 + 

a10 = 15    

 i.e., vFkkZr~~  

 (a + d) + (a + 3d) + ...... + (a + 9d) = 15 

 i.e. vFkkZr~, 5a + 25d = 15 .... (i) 

 and vkSj   a1 + a3 + a5 + a7 + a9 = 
1

12
2

 

 5a + 20d = 
1

12
2

  

 From (i) and (ii)., we get 5d = 
1

2
2

    

 or  

 d = 
1

2
and a = 

1

2
 

 (i) o (ii)., ls  5d = 
1

2
2

   ;k d =
1

2
 vkSj a = 

1

2
 

 Hence the A.P. is vr% lekUrj Js.kh gS
1

2
, 1, 

1
1

2
, 2, ..... 

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

PART-II: PHYSICS  
 

19. At E, the acceleration a < 0 

 E ij, Roj.k a < 0 

 At C, the slope of x-t curve almost zero i.e., 
velocity at C is also zero. 

 C ij, oØ dk <ky 'kwU; gSA vFkkZr~ C ij osx 

'kwU; gS]  

 At point B velocity = 0, before B velocity is 
positive so speed of particle is decreasing 
i.e., if v > 0 then  

 a < 0 (acceleration is negative hence at B. a 
< 0). 

 B ij osx = 0, B ls igys osx /kukRed gS blfy, 

d.k dh pky ?kV jgh gS vFkkZr~ ;fn v > 0 gS rks  

 a < 0 (Roj.k _.kkRed gS blfy, B ij a < 0). 

 < v


> between A and D is negative because 
initial position is greater than final position. 

 A rFkk B ds e/; < v


> _.kkRed gS D;kasfd 

izkjfEHkd fLFkfr vfUre fLFkfr ls T;knk gSA 

 From graph it is clear that  

 vkjs[k ls ;g Li"V gS fd 

 |slope at D | > | Slope at E | 

 | D ij <ky | > | E ij <ky | 
 

20. Since the apparent weight is increasing, 
hence acceleration of the lift should be 
upwards. This is possible in case of (b) and 
(d). 

 pwafd vkHkklh; Hkkj c<+rk gS blfy, fy¶V dk 

Roj.k Åij dh rjQ gksuk pkfg,A tksfd fodYi 

(b) rFkk (d) esa lEHko gSA 
 

21. mgsin  + mg cos  = ma  

 a = g sin  + g cos   

 = 10 
3 4

5 5

 
 

 
 = 14 m/sec2.    

m
g si

n

m
g co

s

mg cos
=37° mg  

 If f
r
 = mg sin  

 = mg ×  
3

5
 = 

3mg

5
 < f

r max 
  

m
g si

n

f r

v =
 consta

nt

 
 f

r
 < f

r max
    

 
3mg

5
 <  

4mg

5
 hence insect can   

 move with constant velocity.    
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22. Friction opposes relative motion.   
 No work is done by action reaction pair of 

friction. So, it can not be positive. 

 ?k"kZ.k lkisf{kd xfr dk fojks/k djrk gSA ?k"kZ.k ds 

fy, fd;k çfrfØ;k ;qXe }kjk dksbZ dk;Z ugha 

fd;k tkrk gSA vr% ;g /kukRed ugha gks ldrk 

gSA 

 
23. T = m(g + a)   But a = 0    

   T = mg   and KE = 1/2 mv2 i.e.,  
constant.    

 
24. All statements except (a) are correct. 

 fodYi (a) ds vykok lHkh dFku lgh gSA 

 

25. | A


| cos  is magnitude along B


 of A


 

component of A


 along B


 is  

 = 











 

2

ˆˆ
cos||

ji
A 


 

 | A


| sin  is magnitude of A


 perpendicular 

B


 

 | A


| cos , B

ds vuqfn'k A


 ifjek.k gSA vr% 

A


 dk B

ds vuqfn'k ?kVd  

 = 











 

2

ˆˆ
cos||

ji
A 


 

 | A


| sin , B

ds yEcor~ A


 dk ifjek.k gSA 

 

26. If = 10N, Min F req to move is 30N hence 
blocks will not move 

 tc F = 10N gS, xfr djkus ds fy, U;wure~ cy 

30N pkfg,A vr% CykWd xfr ugh djsxsaA 

 
10 N 10 (A) 

20 (B) 

 = 0.4 

FL2 = 40N  

 = 0.1 N  

FL2 = 30 N    
 

27. If ;fn F = 35 N 

 
35 N 10  

20 (B) 

FL2 = 35 N 

FL2 = 30N  F 

F 

 
   

 2LF 40N
 

235 30 1
Q m / s

30 6


 

 

 2LF 30N
 

1
35 F 10

6
  

  

 1LF 33.33N F  
 

  Hence, system move together with 
common acceleration 

 vr% fudk; mHk;fu"B Roj.k ls ,d lkFk xfr 

djsxsaA 

 

28. If ;fn F = 50 N   
 

50 N 10  

20 (B) 

FL2 = 40 N 

FL2 = 30N  FL = 40 N 
 

 

2

A

50 40
Q 1m / s

10


 

 

 

2

B

40 30 1
Q m / s

20 2


 

 
 
 

29. Let a = acceleration of A w.r.t. B  

 a = A dk B ds lkis{k Roj.k   

 b = acceleration of wedge B  

 b = B ost dk Roj.k  

 By string constraint, a = b  

 Mksjh esa caf/kr xfr ls, a = b 

 
 
 

 For system A + B  

 fudk; A + B ds fy, 

 T = 8b + 5(b – a cos 37) 

   

 T = 8b + 









5

b4
b5  

   = 8b + b = 9b  …(i) 

 For A ds fy, 

 
 
 

 30 – T = 5 × (a – b cos 37) 

 30 – T = 5 × b
5

b
  …(ii) 

 Add (i) and (ii) 

 (i) rFkk (ii) dks tksM+us ij 

 30 = 10b  b = 3 m/s
2
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30. CT

2
 = T

A
 = T

B
.   

 

TC

2

TC

2

TA

TB

 
 
31. T

1
 – 60 = 6 × 2   

 T
2
 – 40 = 4 × 2 

 1

2

T

T
 = 

3

2
 

 
32. Just before cutting the spring 

 fLiazx dkVus ds Bhd igys  

  
 (100x + 60x + 60x) = 220 
 x = 1m 
 Just after cutting the spring 

 fLiazx dkVus ds Bhd ckn 

  

 a = 
(220 100)

22


 = 

60

11
 

   n = 6 
 
33. T = 5a    ....(i)   
 2g - T – 0.1 N = 2a ....(ii) 
 N = 2a   ...(iii)  

   

 

 T 

 
 2g = 7.2a 

 
2100 25

a m / s
36 9

     

      
22 x 25

a m / s
9

  

 
 

34.  

  
  

    

 v = a dt  = 
F

dt
m

 

 v = 
3

1

2 10
F dt    

 =  
3

1

2 10
 ×  

(2)(2)

2


 

 =  × 103 m/s =  km/s 
 v

0
 = 1  Ans. 

 

35. FBD of m
1  

m1 dk FBD 
 

  

T

m g1

5m/s
2

  
  m

1
g – T = m

1
.5 

  T = 5m
1
  ........(i) 

 By symmetry acceleration of block C and B 
will be same. 

 lfEefr ls CykWd C rFkk B dk Roj.k leku gksxkA 

 By constraint acceleration of B will be 5 
m/sec2 upwards. 

 cfU/kr xfr ls B dk Roj.k Åij dh rjQ 5 

m/sec2 gksxkA 

 Now, FBD of B  B dk FBD  

   

  
T

2
 – m

2
g = 5m

2
 

  
T

2
 = 15 m

2
 

  T = 30 m
2
  ........(ii) 

 by (1) and (2)  (1) rFkk (2) ls 

 5m
1
 = 30m

2    
= 1

2

m

m
 = 6 Ans. 
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36. 
xr

V  = V
1
 cos 37º = (g sin 37º t

1
) cos 37º 

 
yr

V  = V
2
 sin 37º = g sin2  37º t

2
  

  

 V
r
 = 

x y

2 2
r rV V  

 = 
10 3

25

 2 2
1 216t 9t    

   
  

 = 
6

5
4 21 6m / s     

 

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

PART-III: CHEMISTRY  

 
37. Mass of NA molecules (Molar mass) 

 NA v.kqvks dk nzO;eku ¼eksyj nzO;eku½ 

 = 23

19

3–

106
103

104.3





  

 = 68 g/mol  
 This is satisfied only for x = 3 and y = 2.  

 ;g dsoy  x = 3 rFkk y = 2 ds fy, lUrq"V gksrk 

gSA 

 
38. Half mole of diatomic element X

2
 contains 

17 and 20 moles of electrons and neutrons 
so one mole atoms of X contains 17 and 20 
moles of electrons and neutrons hence 

 Z = 17 
 N = 20 
 A = 37 

gy. f}ikekf.od rRo X
2
 ds vk/ks eksy esa 17 rFkk 20 

eksy bysDVªkWu rFkk U;wVªkWu gS vr% X dk ,d eksy 

ijek.kq 17 rFkk 20 eksy bysDVªkWu rFkk U;wVªkWu 

j[krk gS vr % 

 Z = 17 
 N = 20 
 A = 37 
 

39. Mole (eksy) = 
m(g)

M
= LV (NTP)

22.4
 

 V = 
22.4

M

 
 
 

× m 

 
22.4

M

 
 
 

 = 11.2 or (;k) M = 2   

 

40. 4Al + 3O2   2Al2O3 

Mole 
5.4

27
 = 0.2 

9.6

32
 = 0.3      

0.2 2

4


 = 0.1 

  (LR)    

  m =  0.1 × 102 = 10.2 g. 

 Moles of O2 reacted = 
0.2 3

4


 = 0.15 

  Moles of O2 (ER) left = 0.3 – 0.15 = 0.15. 
 To completely consume the extra amount 

of excess reagent, 

 Extra moles of Al required = 
0.15 4

3


 = 0.2 

moles (According to stoichiometry).  

gy. 4Al + 3O2   2Al2O3 

eksy  
5.4

27
= 0.2 

9.6

32
= 0.3       

0.2 2

4


= 0.1 

  (LR)    

  m =  0.1 × 102 = 10.2 g. 

 vfHkÑr O2 ds eksy = 
0.2 3

4


 = 0.15 

  'ks"k cps O2 (ER) ds eksy = 0.3 – 0.15  

= 0.15. 

 vkf/kD; esa fy;s x;s vfHkdeZd dh vfrfjDr ek=kk 

dks iw.kZ:i ls dke esa ysus ds fy,] 

 Al ds vko';d vfrfjDr eksy = 
0.15 4

3


  

 = 0.2 eksy (jllehdj.kferh ds vuqlkj). 

 
41. Isoelectronic species have same number of 

electrons, but different nuclear charge.  

 Ionic radius   
1

Nuclear charge
 

gy. lebysDVªkWfud iztkfr esa bysDVªkWu dh la[;k 

leku gksrh gSa ysfdu ukfHkdh; vkos'k fHkUu gksrk 

gSA 

 vk;fud f=kT;k   
1

ukfHkdh; vkos'k
 

 
42. All have 16 pair of electrons. 

 lHkh 16 bysDVªkWu ;qXe j[krh gSA  

 
43. (C) Fe

3+
   

 (D) Cu
2
 

 
44. (D) (III) (i) (S) 
 
45. (A) (I) (iii) (R)   
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46.  
(I) First line of Balmer series 
 n1 = 2  n2 = 3 

 P.E. = 27.2 × Z
2













2
2

2
1 n

1
–

n

1
 

  = 27.2 × (A)
2










9

1
–

4

1
 = 27.2 × 

36

5
 

= 3.78 eV 

 E = 13.6 × (A)
2










9

1
–

4

1
 = 1.88 eV 

   = R × (A)
2










9

1
–

4

1
 = 

36

R5
 

  = 
R5

36
 

 Angular momentum = 
2

h3
 – 

2

h2
 = 

2

h
 

(II) Third line of Paschen series of He
+
 ion 

 n1 = 3  n2 = 6 

 P.E. = 27.2 × (B)
2










36

1
–

9

1
 = 9.06 eV 

 E = 13.6 × (B)
2










36

1
–

9

1
 = 4.54 eV 

   = R × (B)
2










36

1
–

9

1
 = 

3

R
 

  = 
R

3
 

 Angular momentum  = 
2

h6
 – 

2

h3
 = 

2

h3
 

(III) Lyman series limit for Li
2+

 ion 

 n1 = 1  n2 =  

 P.E. = 27.2 × (C)
2










22

1
–

1

1
 = 27.2 × 9 = 

244.8 eV 

 E = 13.6 × 9 








22

1
–

1

1
 = 122.4 eV 

   = R × (C)
2










22

1
–

1

1
 = 9R 

(IV) 2
nd

 line of Lyman series of He
+
 ion 

 n1 = 1  n2 = 3 

 P.E. = 27.2 × (B)
2










9

1
–

1

1
 = 96.71 eV 

 E = 13.6 × (B)
2










9

1
–

1

1
 = 48.4 eV 

   = R × (B)
2










9

1
–

1

1
 = 

9

R32
 

  = 
R32

9
 

 Angular momentum  = 
2

h3
 – 

2

h
 = 

2

h2
  

= 


h
 

gy.  

(I) ckej Js.kh dh izFke js[kk  

 
 n1 = 2  n2 = 3 

 P.E. = 27.2 × Z
2













2
2

2
1 n

1
–

n

1
 

  = 27.2 × (A)
2










9

1
–

4

1
 = 27.2 × 

36

5
 

= 3.78 eV 

 E = 13.6 × (A)
2










9

1
–

4

1
 = 1.88 eV 

   = R × (A)
2










9

1
–

4

1
 = 

36

R5
 

  = 
R5

36
 

  dks.kh; laosx = 
2

h3
 – 

2

h2
 = 

2

h
 

(II) He
+
 vk;u ds fy, ik'pu Js.kh dh rhljh js[kk 

 n1 = 3  n2 = 6 

 P.E. = 27.2 × (B)
2










36

1
–

9

1
 = 9.06 eV 

 E = 13.6 × (B)
2










36

1
–

9

1
 = 4.53 eV 

   = R × (B)
2










36

1
–

9

1
 = 

3

R
 

  = 
R

3
 

  dks.kh; laosx = 
2

h6
 – 

2

h3
 = 

2

h3
 

(III) Li
2+

 vk;u ds fy, ykbeu Js.kh lhek (series 

limit)  

 n1 = 1  n2 =  

 P.E. = 27.2 × (C)
2










22

1
–

1

1
 = 27.2 × 9 = 

244.8 eV 

 E = 13.6 × 9 








22

1
–

1

1
 = 122.4 eV 

   = R × (C)
2










22

1
–

1

1
 = 9R 

 
47. Moles of Fe2(SO4)3 required = 6 

  Mass of pure Fe2(SO4)3 required = 6 × 
400 = 2400 g 

  Mass of 60 % pure Fe2(SO4)3 required = 

2400 × 
100

60
 = 4000 g = 4 Kg. 
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gy. Fe2(SO4)3 ds vko';d eksy = 6 

  'kq) Fe2(SO4)3 dk vko';d Hkkj = 6 × 400 

= 2400 g 

  60 % 'kq) Fe2(SO4)3 dk vko';d Hkkj  

= 2400 × 
100

60
 = 4000 g = 4 Kg. 

 

48. Oxidation number of P in Ca
3
(PO

4
)

2
 =+5 = x 

 Oxidation number of Si in CaSiO
3
 = +4 = y 

 2x – y = 6. 

gy. Ca
3
(PO

4
)

2
  esa P dh vkWDlhdj.k la[;k = +5 = x 

 CaSiO
3
 esa  Si dh vkWDlhdj.k la[;k = +4 = y 

 2x – y = 6. 
   

49. Ca(ClO3)2 


  CaCl2(s) + 3O2 

 x mole     3x mole 

  3x = 
3.36

22.4
  

  x = 0.05  

 Wt. of Ca(ClO3)2 in the sample (izkn'kZ esa 

Ca(ClO3)2 dk Hkkj) = 0.05 × 207 = 10.35 g 

 % purity (% 'kq)rk) = 
10.35

20.7
 × 100 = 50%  

50. X = 1; Y = 3  
 

51. S2–, O2–, F–, Br–, I–, Ne  have greater radii 

then oxygen atom. 

 S2–, O2–, F–, Br–, I–, Ne  dh f=kT;k vkWDlhtu 

 ijek.kq ls vf/kd gSA 

 

52.   

 
53. 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 

  

54. (A) 
 Xe 

O 
O O 

 

 (B)  all three atoms carry 3 lp 

each  

 (B)  blesa izR;sd ijek.kq ij 3 ,dkdh 

;qXe gS 

 (C) 

 

C 

O 

O 


O 

 
 
 

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