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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

 P-1 Total  P-1 Total 

Total Qs 90 90 Subject wise Qs. 30 30 

Max. Marks 300 300 Subject wise Marks 100 100 

 

PHYSICS 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MCQ NVQ 

No. 
of 

Qs. 
Qs. Sequencing  

No. 
of 

Qs. 
Qs. Sequencing  

  Class-11 20   10   30 120 100.00% 

1 
Mathematical 

Tools 
1 1 _ _ 1 4 3.33% 

2 

System of 
Particles, Centre 

of Mass, 
Momentum and 

Collision 

5 2,3,7,12,18 5 25,26,27,29,30 10 40 33.33% 

3 
Rectilinear 

Motion 
2 4,5 1 23 3 12 10.00% 

4 Relative Motion 2 6,8 _ _ 2 8 6.67% 

5 
Newton’s laws 

of Motion 
2 9,10 _ _ 2 8 6.67% 

6 Friction 1 11 1 22 2 8 6.67% 

7 Circular Motion 5 13,14,16,19,20 2 21,28 7 28 23.33% 

8 
Work, Power & 

Energy 
2 15,17 _ _ 2 8 6.67% 

9 
Projectile 
Motion 

_ _ 1 24 1 4 3.33% 

  Total 20   10   30 120 100% 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

CHEMISTRY 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MCQ NVQ 

No. of 
Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencing  

Physical Chemistry 

  Class-11 10   5   15 60 50.00% 

1 
Atomic 

Structure 
4 31,32,33,40 _ _ 4 16 13.33% 

2 Mole concept 2 34,35 1 51 3 12 10.00% 

3 Gaseous State 2 36,37 3 52,53,55 5 20 16.67% 

4 
Chemical 

Equilibrium 
1 38 _ _ 1 4 3.33% 

5 
Introduction to 

chemistry 
1 39 1 54 2 8 6.67% 

Inorganic Chemistry 

  Class-11 5   1   6 24 20.00% 

6 
Chemical 
Bonding 

2 41,42 1 59 3 12 10.00% 

7 
Periodic Table  

Periodicity 
3 43,48,50 _ _ 3 12 10.00% 

Organic Chemistry 

  Class-11 5   4   9 36 30.00% 

8 
Structural 

Identification 
3 44,45,47 4 56,57,58,60 7 28 23.33% 

9 
IUPAC & 

Structural 
Isomerism 

2 46,49 _ _ 2 8 6.67% 

  Total 20   10   30 120 100% 
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PAT : TOPIC-WISE WEIGHTAGE SHEET (WS) 

MATHEMATICS 

S.No. Topic Name 

Question Type & Sequencing 
Total 
Qs. 

(Topic-
wise) 

Total 
Marks 
(Topic-
wise) 

% 
Weightage 

(Topic-wise) 

MCQ NVQ 

No. of 
Qs. 

Qs. 
Sequencing  

No. of 
Qs. 

Qs. 
Sequencing  

  Class-11 20   10   30 120 100.00% 

1 
Mathematical 

Reasoning 
2 61,66 1 85 3 12 10.00% 

2 
Permutation 

and 
Combination 

3 62,70,74 1 86 4 16 13.33% 

3 Basics 1 63 2 81,87 3 12 10.00% 

4 
Sequence and 

Series 
3 64,76,80 2 84,88 5 20 16.67% 

5 
Quadratic 
Equation  

4 65,69,71,77 1 90 5 20 16.67% 

6 Trigonometry 3 67,72,78 1 82 4 16 13.33% 

7 
Binomial 
Theorem 

3 68,73,79 2 83,89 5 20 16.67% 

8 Sets 1 75 _ _ 1 4 3.33% 

  Total 20   10   30 120 100% 
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PAPER  

PART-A: 
PHYSICS 

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

Ans. 3 3 1 4 4 1 2 3 1 1 

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

Ans. 4 2 4 2 4 2 2 3 3 2 

Q.No. 21 22 23 24 25 26 27 28 29 30 

Ans. 0003 0002 0002 0008 0002 0002 0016 0001 0001 0005 

PART-B: 
CHEMISTRY 

Q.No. 31 32 33 34 35 36 37 38 39 40 

Ans. 1 4 3 1 4 4 4 3 2 2 

Q.No. 41 42 43 44 45 46 47 48 49 50 

Ans. 2 4 4 3 4 1 4 4 2 2 

Q.No. 51 52 53 54 55 56 57 58 59 60 

Ans. 0091 0003 0329 0058 0024 0004 0004 0004 0011 0042 

PART-C: 
MATHS 

Q.No. 61 62 63 64 65 66 67 68 69 70 

Ans. 4 3 2 1 2 1 1 2 3 4 

Q.No. 71 72 73 74 75 76 77 78 79 80 

Ans. 2 1 1 4 4 3 4 2 4 3 

Q.No. 81 82 83 84 85 86 87 88 89 90 

Ans. 0064 0000 0003 0006 0002 0120 0100 0006 0004 0009 

STUDENT'S SPACE 

ANSWER KEY (AK) 
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TEXT SOLUTIONS (TS)  
 

PAPER 

 

PART-A: PHYSICS  

 

1. )ba(k)ba(


  (k > 1) 

  b
1K

1K
a














  

  a


 is in same direction of b


 

  a


 dh fn'kk b


 ds leku gSA 

  0ba 


 & rFkk |b||a|


 . 

  
2

7
   

 
2.  Mg is balanced by upward impulsive force. 

 Åij dh vksj dk;Zjr vkosxh cy Mg dks larqfyr 

djrk gSA   

 Fdt = dp 
 Fdt = mu (1+e)    
 Mg = mu (1+e)n 
 n = no. of bullets per second 

 n = izfr lSd.M xksyh;ksa dh la[;k  

 n = 
Mg

mu(1 e)
 

 
3. Let u be velocity of the particle relative to 

centre of the hemisphere at an angular 

displacement () tangentially. 

  
 As the external force on the system is zero. 
 From conservation of linear momentum, 
  Pf = Pi 

  3mv + m(v – u cos) = 0 

  u = 
4v

cos
. 

 Hence, angular velocity of the particle 
relative to the centre of hemisphere  

   = 
u

R
 =  

4v

Rcos
.   

 

4. m 
dV

dt
 = 

2

R
V

t
 

   m
dv

v
 = 

2

dt
R

t
 

   

2

1

V

V

dV
m

V  = 

2

1

t

2

t

dt
R

t
 

   2

1

V
m n

V

 
 
 

 = 
2

1

t

t

R

t


 

   2

1

V
n

V

 
 
 

 = 
R

m


 

2 1

1 1

t t

 
 

 
 

 log V vs 1/t will be a st. line curve 

 

5. a = g – v 

 
dv

dt
 = g – v 

 

v t

0 0

dv g v
dt n t

g v v
l

 
    

   
   

 V = v0 (1 – e–t), a = – t – t
0 0

dv
v e a e

dt

     

 

 

t 

v 

 

 

 

t 

a 

 
 

6. Flag will flutter in the direction of wind and 

opposite to the direction of velocity of man 

 i.e. in the direction of Vwm  

 >.Mk gok dh fn'kk esa rFkk O;fDr ds osx dh fn'kk 

ds foijhr esa ygjk;sxk vFkkZr Vwm dh fn'kk esa  

   

+   =   

  

m 

vu

3m 
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7. Velocity of bucket at lower most point = 

2g  

 when bucket will be filled with water, its 

velocity will be V = 
M

2g
m M

 

 From energy conservation  

 
1

2
 (M + m). V2 = (M + m) gh  

  h = 

2
M

M m

 
 

 


 

8. velocity of particle wrt ground is vertically up 

so path will be straight line  

 /kjkry ds lkis{k d.k dk osx Å/okZ/kj Åij dh 

vksj gS vr% iFk ,d ljy js[kh; gksxkA 

 

9. In the frame of wedge acceleration = (g + a) 

sin  = 7 m/s2  

 Normal reaction m (g + a) cos  = 7 3 N 

 ost ds rU=k esa Roj.k = (g + a) sin  = 7 m/s2  

 vfHkyEc izfrfØ;k m (g + a) cos  = 7 3 N 

10. 

 

10g 

6g 4g 

6g 

6g 

6g 

 

a = 6g/4 = 15 m/s2 

 

11. To Slide fQlyus ds fy,      

 F cos 53º > s (mg + F sin 53º)   

 
 

 
3F

5
 > 0.8 mg + 

3.2

5
F 

 Which is impossible, so block cannot slide. 

This situation is called self-locking. 

 ;g lEHko ugha gS vr% CykWd ugha fQlysxkA ;g 

fLFkfr Lo%rkykcUnh dgykrh gSA 

 

12.   

 

ycm = 0 

 
1 2

1 2

h 3R
M M

4 8 0
M M






   

  

 M1 
h

4
 = M2

3R

8
 

  ×
1

3
 R2h

h

4
 =  ×

2

3
 R3 . 

3R

8
 

 h = 3  R. 

 

13. (Easy) In nonuniform circular motion, 
particle's kinetic energy changes with time. 
By work energy theorem, net work done on 
the particle is non zero. In uniform circular 
motion, total force on the particle is 
centripetal in nature.  

 vleku o`Ùkh; xfr esa d.k dh xfrt ÅtkZ le; 

ds lkFk ifjofrZr gksrh gS dk;Z ÅtkZ izes; ls d.k 

ij fd;k x;k dqy dk;Z 'kwU; ugh gS leku o`Ùkh; 

xfr esa dqy cy vfHkdsUnzh; cy gksrk gSA  

 
14. v2 = 4/r  

 m2 v2 =  
24m

r
  p = 

2m

r
 

 

15.  v = 
ds

a s
dt

  

 2 s at  

 
2 2a t

S
4

  

 F = 
2a

m
2

  

 Work = 
2 2 2ma a t

2 4
  = 4 21

ma t
8

 

16.  

 

 


m

2
x 

mg 

x 

N 

Y 

X 
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 (1) m2x cos  = mg sin   tan = 
2x

g


 ; 

tan  = 
dy

dx
 = 10x 

 (2) N = m2x sin  + mg cos   

  10 rad/sec    

 

17.    

 
 F = 6t 

 

 a = 
1

t6

m

F
  = 6t 

 
dt

dv
 = 6t 

 dv = 6tdt 

  

v

0

v

0

tdt6dv  

 v = 

1

0

2

2

t
6












 = 3 

 W = KE = KF – Ki   

 = 
2

1
(1)(3)2 = 4.5 J 

 

18. Statement-2 contradicts Newton's third law 

and hence is false. 

 oDrO;-2 U;wVu ds rhljs fu;e dk fojks/k djrk gS 

rFkk blfy;s vlR; gSA 

 

19. (3) Ball falls outside the circular track   

 (3) xsan o`Ùkkdkj iFk ds ckgj fxjsxhA   

  

20. Tmax = 4Tmin 

 mg + 2mg (1–cos0) = 4mgcos0  

 cos0 = 
1

2
 

 0 = 60° 
 

21. 2
2 2T m (2l)    

 2
1 2 1T T m    

 2 2
1 1 2T m 2m     

 given (fn;k gS) 

 1

2

T 5
.

T 2
  

  1 2

2

m 2m 5

2m 2


  

  1

2

m
3.

m
  

22. Apply system equation fudk; dh lehdj.k 

yxkus ij 

 

 
m

4
g = 

3m

4
g ×                              

   = 1/3 = 0.33  
 Ans. 2 

23. 

0

6.25

dv

v  = 

t

0

2.5 dt   

 
0

6.25
2   = –2.5 t 

 2. 6.25  = 2.5 t   

  t = 2 sec. Ans. 
 
24. – 200 = 25 sin 37º t – 1/2 (10) t2\ 

  t = 8 sec. 
 

25. Velocity before collision VDdj ds igys osx  

= 2g16   

 velocity after collision VDdj ds i'pkr~ osx  

= 2g4  

 e = 
2g4

2g16
 = 

1

2
 

 

26. r
1
 = 

2

2 2

[ R ] R

[ R ] [ (2R) ]

 

  
 &  

 r
2
 = 

2

2 2

[2 R ] R

[2 R ] [ (2R) ]

 

  
 2

1

2r

r
= 2   

 
 

27.  u1 = 
1m

3
 

  u2 = 0   

 v1 =  
1m

1
   

v2 = 
2m

4
  

 For elastic collision, velocity of separation = 
velocity of approach 

 izR;kLFk VDdj ds fy,] ikl vkus dk osx = nwj 

tkus dk osx 

 
2m

4
 + 

1m

1
 = 

1m

3
 

 4 + 
1

2

m

m
 =

1

2

m

m3
     

1

2

m

m
= 2 
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28. 
g

1rad / sec
R


  

 
 
29. J = mv – 0 

 
3t

3
 = mv 

 F = 
dt

dp
 

 t2 = ma = f 

 P = Fv = t2 ×
3t

3m
 

 81 = 
53

3m
 

 m = 1 kg. 
 
 

30. a = g = (.2) (10)  = 2 m/s2 . 

 v2 = 12 – 2(2) 
16

100

 
 
 

  = 1 – 
16

25
 =  

9

25
  

  v = 3/5  m/s 

 cons. of linear momentum 

  2(3/5)  = 2(v
1
) + 4 v

2
  

  v
1
 + 2v

2
  = 3/5  .... (1) 

 e = 1  3/5   = v
2
 – v

1
  .... (2) 

 (1) and (2)     3v
2
  = 6/5      v

2
 = 2/5  m/s. 

 and v
1
 = v

2
  – 3/5   = 

2 3 1

5 5 5
    m/s 

 x
2
 = Distance covered by 4 kg block  

= 
2(2 / 5)

2 (2)
= 

4

100
 m = 4 cm    

 x
1
 = Distance covered by 2 kg block in left 

direction = 
1

100
 m = 1 cm. 

 Hence ANS = x
1
 + x

2
 = 5 cm. 

   

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

PART-B: CHEMISTRY 

 

31. (1) 

 

2p 

Energy 
2s 

1s 
 

  

32. 

 

 

 Out of 6 electrons in 2p and 3p must have 

on electron with m = +1 and s =
1

2
  but in 

3d-subshell an orbital having m = +1 may 

have spin quantum no. –
1

2
 or +

1

2
 . 

Therefore, minimum and maximum 
possible values are 2 and 3 respectively. 

 2p rFkk 3p es 6 bysDVªkWu m = +1 rFkk s =
1

2
 

eku j[kus pkfg, ysfdu 3d-midks'k es m = +1 

j[kus okyk ,d d{kd –
1

2
 ;k +

1

2
 pØ.k 

Dok.Ve la[;k eku j[k ldrk gSA blfy,] 

U;wure rFkk vf/kdre lEHko eku Øe'k% 2 rFkk 

3 gSA 

 

33.  = 
h

2mQV
 

 For graph  v/s 
1

V
, slope will be 

h

2Qm
, 

  slope  
m

1
 

 Hence heavier is the particle, lesser is the 
slope. 

gy.  = 
h

2mQV
 

  v/s 
1

V
 xzkQ ds fy,] <ky 

h

2Qm
 gksxkA  

  <ky  
m

1
 

 vr% d.k Hkkjh gS] rks <+ky de gksrk gSA  

 

34. Molality = 
Number of moles of solute

weight of solvent (in kg)
 

 If number of moles of solute = 1 
 weight of solvent = 1 kg 
 then, molality = 1, i.e., one molal 
 Glucose (C6H12O6), 
  Molecular weight = 180 

  Number of moles = 
180

180
 = 1 

  Weight of water = 1 kg 
 Hence, molality of the solution is one. 

gy.  eksyyrk = 
  

(kg )

foys; dseksyksa dh l[;k

foyk;d dk Hkkj esa
 

 ;fn foys; eksyksa dh la[;k = 1 

 foyk;d dk Hkkj = 1 kg 

 rc, eksyyrk = 1, vFkkZr~ ,d eksyy~ 
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 Xywdksl (C6H12O6), 

  v.kqlw=k Hkkj = 180 

  eksyksa dh la[;k = 
180

180
 = 1 

  ty dk Hkkj = 1 kg 

 vr%, ,d foys; dh eksyyrkA 

 

35. 3 2 5N H + 2 2–
2 7Cr O  + 13H+   

 3N2 + 4Cr3+ + 14H2O 

 

36. C = 
3 RT

M
   

 ` 2

2

H

O

C

C
 = 2

2

O

H

M

M
  

 at same temperature (leku rki ij) 

 
2HC  = 4 

2OC   

 

37. (III)  Z = 1+
Pb

RT
 

 
38. Find equation required is given below,  

 vko';d lehdj.ksa uhps nh x;h gS & 

 CO + H2O CO2 + H2 

 2CO + O2 2CO2  ………(1) 

 2H2 + O2 2H2O  ………(2) 

 (1) 2 2O
2

1
CO  

 2CO   
1
2

1k   ………(3) 

 Reverse (2) & 2  

 (2) dks mYVk djus ij rFkk 2  

 2H2O O2 + 2H2  
1
2

2k   

 H2O

1

2

2 2
2

1 1
O H

2 k

 
  

 
……. (4) 

 (3) + (4) 

 CO + 2

1
O

2
CO2   

1
2

1k  

 H2O 
2

1
O2 + H2   

1

2

2

1

k

 
 
 

 

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

  CO + H2O CO2 + H2  

k = 1
1

2 2

k1
k

k k
 

 
  

39. (2) A Q, B S, C R, D P 
 
40. Maximum energy change = n1 lowest and 

n2 highest. 
 Energy of n = 5 = –0.544 eV 
 Energy of n = 4 = –o.85 ev 

 Energy of n = 3 = –1.51 ev 
 Energy of n = 2 = –3.4 ev 
 n3 –n2 = 1.89 eV 
 n4 –n3 = 0.66 eV 
 n4 –n2 = 2.856 eV 
 n5 –n3 = 0.966 eV 

vf/kdre ÅtkZ ifjorZu = n1 U;wure rFkk n2 

mPpre 

 n dh ÅtkZ = 5 = –0.544 eV 

 n dh ÅtkZ = 4 = –o.85 ev 

 n dh ÅtkZ = 3 = –1.51 ev 

 n dh ÅtkZ = 2 = –3.4 ev 

 n3 –n2 = 1.89 eV 
 n4 –n3 = 0.66 eV 
 n4 –n2 = 2.856 eV 
 n5 –n3 = 0.966 eV 

41. O=C=O(sp, 180º),   

 

42.      sp3  

      sp 

 SF4
  

 

sp3d  

 XeOF4 



  

 sp3d2, square pyramidal  
 

43. Option (A)   Element Heg (KJ/mole)  
   F  –328  
   Cl  –349  
 So option (A) is incorrect. 
 Option (D) Be has higher ionization enthalpy 

than AI. 

gy. fodYi (A)   rRo Heg (KJ/mole)  

        F  –328  
   Cl  –349  

 fodYi (A) xyr gSA 

 fodYi (D) Al dh vis{kk Be dh vk;uu ,UFkSYih 

 vf/kd gSA 
 

44. Methyl amine can give Lassaigne test of 
 nitrogen. 

 esfFky ,ehu] ukbVªkstu dk yslkus ijh{k.k ns ldrk 

gSA 


4NH

 

N 

H 

H H 
H 




2NO ONO 
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45. 1-Butyne is terminal alkyne and gives 
Tollen's and Cu2Cl2 + NH4OH test but 2-
butyne is internal alkyne so it does not give 
the above tests.   
1-Butyne is terminal alkyne and gives 
Tollen's and Cu2Cl2 + NH4OH test but 2-
butyne is internal alkyne so it does not give 
the above tests.   

1-C;wVkbu vUrLFk ,Ydkbu gS ,oa VkWysu vkSj 

Cu2Cl2 + NH4OH ijh{k.k nsrk gS ysfdu 2-

C;wVkbu e/;LFk ,Ydkbu gS blfy;s mijksDr 

ijh{k.k ugh nsrk gSA 

 

46. 

 
1 
 

 

CHO 
 OCH3 

 

NO2 
 

2 

 3 

 
4 

 

 

 
47. (4) a, c & d 
 
48. Cations are smaller than neutral & as +ve 

charge  the attraction   

  Al+3 > Al+2 

gy. /kuk;u mnklhu dh vis{kk NksVs gksrs gSa rFkk tSls 

gh +ve  vkos'k  vkd"kZ.k  

  Al+3 > Al+2 

 

49.      
  

 Functional isomers. ¼fØ;kRed leko;oh½ 

      

  

 Chain isomers ¼J`a[kyk leko;oh½ 

  
50. (2) Calcium chlorite 

 (2) dSfY'k;e DyksjkbV 

 
51. 70% W/W H3PO4 
 70g H3PO4  in 100g / cm3 
 P = 1.5 g/ cm3 

 M = 
98

70
 × 

100

1000
 × 1.54 = 11 

 11 × V = 1 × 1000 

 V = 90.9  91 

gy% 70% W/W H3PO4 

 100g / cm3 esa 70g H3PO4   

 P = 1.5 g/ cm3 

 M = 
98

70
 × 

100

1000
 × 1.54 = 11 

 11 × V = 1 × 1000 

 V = 90.9  91  
 
52. The vander waals equation of state is :  
 (for 1 mole of gas) 

 
2
m

a
P

V

 
 

 
 (Vm – b) = RT 

 When a is negligible, then 

 Z = mpV

RT
 = 1 + 

b

RT
 P 

 that is Z increases with increaser in p. 
 when b is negligible, then  

 Z = mpV

RT
 = 1 – 

a

VRT
 

 increasing p implies decrease in V, which is 
turn, implies increase in the value of a/VRT 
and hence decrease in the value of Z. 

 The curve IV is applicable provided 
temperature of the gas is near but larger 
than it’s critical temperature Hence, the 
choice (A), (B) and (C) are correct. 

gy. okUMj okWy lehdj.k] (1 eksy xSl ds fy,) 

 
2
m

a
P

V

 
 

 
 (Vm – b) = RT 

 tc 'a' ux.; gS, rc 

 Z = mpV

RT
 = 1 + 

b

RT
 P 

 P c<+us ds lkFk Z Hkh c<+rk gSA 

 tc  'b'  ux.; gS rc 

 Z = mpV

RT
 = 1 – 

a

VRT
 

 p  c<kus ij V ?kVrk gS tks fd a/VRT  dks c<krk 

gS ftlls Z ds eku esa deh vkrh gSA 

 oØ IV  ykxw gksxk ;fn xSl dk rkieku Økafrd 

rki ds lehi gS ijUrq mlls vf/kd gSA  

 blfy, (A), (B) o (C) lgh gSA 

 
53. P

1
V

1
+ P

2
V

2
 = P

f
V

f  
 

 195 × 3 + 530 ×2 = p
f
 × 5  

 P f  = 329 Torr 
  
54. In PV = nRT; P, V & R are same in this 

process  
 So,    )447273(n)27273(100TnTn 22211      

 )447273(n)27273(100TnTn 22211    

 (Taking initial 100 moles assumption) 

 66.412  n  

 So amount expelled =  

 %33.58)%66.41100(   

gy. PV = nRT esa ; bl izØe esa  P, V rFkk R leku 

gS  

 vr%,    )447273(n)27273(100TnTn 22211      

 )447273(n)27273(100TnTn 22211    

 (ekuk izkjEHk esa 100 eksy ysus ij) 

 66.412  n  

 vr% fu"dkflr ek=kk =  

 %33.58)%66.41100(   
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55. According to Gay Lussac’s law, at constant 
volume, pressure of a gas   temperature 

 Or            
P

T
= constant 

 At two different temperature 

 1

1

P

T
 = 2

2

P

T
 

 P1 = 760 mm of Hg (At 273 K) 
                      = 14.7 lb / sq. inch 

 1T  = 273 K, 2T  = (160 + 273) K = 433 K 

 Now, P2 = P1 x 

1

2

T

T
 = 

273

433147 
  

 = 23.3 lb / sq. inch 
 At 160oC, the pressure of air would be 23.3 

lb / sq. inch. 
 Hence, valve should be set at 24 lb / sq. 

inch.  

gy. fu;r vk;ru ij xsywlsd fu;e ds vuqlkj] xSl 

dk nkc   rki  

 ;k           
P

T
= fu;r 

 nks fHkUu rki ij  

 1

1

P

T
 = 2

2

P

T
 

 P1 = 760 mm Hg (273 K ij) 

                      = 14.7 lb / sq. inch 

 1T  = 273 K, 2T  = (160 + 273) K = 433 K 

 vc, P2 = P1 x 

1

2

T

T
 = 

273

433147 
  

 = 23.3 lb / sq. inch 

 160oC ij, ok;q dk nkc 23.3 lb / sq. inch. gksxkA 

 blfy,] okWYo 24 lb / sq. inch. ij O;ofLFkr gksuk 

pkfg,A  

 

56. CH2=CH–CH2–CH3 
3

2

O

Zn,H O
   

 CH2=O + CH3–CH2–CH=O  

 CH3–CH=CH–CH3 
3

2

O

Zn,H O
  

 CH3–CH=O + CH3–CH=O 

 CH2=C(CH3)2 
3

2

O

Zn,H O
  

 CH2=O + (CH3)2C=O 
 Total products = 4.  

 dqy mRikn = 4.  

 

57. 

 

1 
2 

3 
4 

2Cl
 Total four different 

type of hydrogen atoms are present in it, so 
total 4 monochloro structure isomers are 
formed.  

 

1 
2 

3 
4 

2Cl
dqy fofHké pkj izdkj dh 

gkbMªkstu ijek.kq mifLFkr gSaA vr% dqy 4 

eksuksDyksjks leko;oh izkIRk gksrs gSA  

 
58. Only 1º Amines give carbylamine test. 

 dsoy 1º ,ehu dkfcZy,ehu ijh{k.k nsrh gSA 

 

59. 
P O 

 

Cl 

Cl 

Cl 
 

  
60. % sulphur  

 = 100
compoundorganicofWeight

formedBaSOofWeight

233

32 4    

  = 100
471.0

4439.1

233

32
  = 42.10  

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

 

PART-C: MATHEMATICS  
 

61.  

FTFTFTTTFF

FTFTTTFTTF

FFTTTFTFFT

FTFTTTFFTT

)qp(~)q~p(qp~q~p)pq(~)qp(pq~qpq~p~qp 

  

 From table 
 )pq(~)qp(   is tautology 

 and )qp(~)q~p(   is fallacy 
 

62. 21C0 +21C1 +21C2 + …… + 21C10 = 

212

2
 = 220

   

 

63. log10
2 = 

  log10
1025 4

1024 4

 
 

 
= 

  log10 4100 – log10 212 =  

  log10 4100 =  + 12
 
64. Tn= n (2n+1)2 =4n3 +4n2 + n   

 Sn=
n

n

1

T  =
n

3 2

1

(4n 4n n)     

  = 4
n

3

1

n 4
n

2

1

n +
n

1

n  

 = 4  
2

n
n 1

2

 
 

 
+

4

6
n(n + 1)(2n + 1)  

+ 
n

2
 (n+1) 

 = 
n

6
 (n+1)(6n2 +14n +7) 

 Trick : put n = 1 j[kus ij, we get T1 = 9 

n = 2 j[kus ij, we get T1 + T2 = 59 
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65. We know that only even prime is 2 

 levHkkT; 2 gS  

 then rc (2)2 – (2) + 12 = 0   

  = 8  and  rFkk  2 = 4µ µ = 16 

  

66. ~p : Rohan is not smart jksgu lqUnj ugha gSA  

 ~q : he is not poor og xjhc ugha gSA 

 

67. tan60º = 
3

h
a

a

h
  , 

 BE = 432 × 
5

12

3600

20
   

 

 C D 

E 

h 

B 

h 

A 
60º 

• 

• 

30º 

a  

 
3

1

5

12

3

h

h
30tan 



  

 = 
3

1

5

12

3

h

h




 

  
5

12

3

h
h3   

  15h = 5h + 12 3   h = 
10

312
 = 

5

36
 

km = 31200 m 

 

68. T
r+1

 = 642C
r

r642–r

625 .7
    

 

 r = 0, 6,12,.....,642  total 108 terms.  

   dqy 108 in   

 

69. 
2

2

6x – 5x – 3

x – 2x 6
– 4  0  


2

2

2x 3x – 27

x – 2x 6




  0 

 denominator x2 – 2x + 6 > 0       x  R

( D 0)    

 then 2x2 + 3x – 27  0   

 (2x + 9) (x – 3)  0 

 – 
9

2
   x  3  0  x2 

81

4


 (4x2)
max

 = 4

2
9

–
2

 
 
 

 = 81  

 (4x2)
min

 = 4(0) = 0    

gy- 
2

2

6x – 5x – 3

x – 2x 6
– 4  0  


2

2

2x 3x – 27

x – 2x 6




  0 

 gj x2 – 2x + 6 > 0       x  R 

 ( D 0)    

 rc 2x2 + 3x – 27  0   

 (2x + 9) (x – 3)  0 – 
9

2
   x  3    

 0  x2 
81

4
 (4x2)

 vf/kdre
 = 4

2
9

–
2

 
 
 

 = 81 (4x2)
 U;wure

  = 4(0) = 0     

 
70. Number of ways to select atleast two 

persons      
 Total ways – No selection – 1 person 

selected  
 = 212 – 1 – 12 = 212 – 13 
 Required number of ways = 212 – 13 – (no 

boy selected) – (no girl selected) 
 = 212 – 13 – 2(6C2 + 6C3 + 6C4 + 6C5 + 6C6) 
 = 212 – 13 – 2 (26 – 7) = 212 – 27 + 1 

gy- de ls de nks O;fDr pquus ds rjhds  

 = dqy rjhds – dksbZ pquko ugha – 1 O;fDr dk 

pquko  

 = 212 – 1 – 12 = 212 – 13 

 vko';d rjhdksa dh la[;k = 212 – 13 –  (dksbZ 

yMds dk pquko ugha) – (dksbZ yMdh dk pquko 

ugha) 

 = 212 – 13 – 2(6C2 + 6C3 + 6C4 + 6C5 + 6C6) 
 = 212 – 13 – 2 (26 – 7) = 212 – 27 + 1 
 

71. If ;fn  y  0,  4y4 – 256y  0 

  4y(y3 – 64)  0 

  4y(y – 4) (y2 + 4y + 16)  0 

  y  (– , 0)  [4, ) 

 as y2 + 4y + 16 > 0 y R   

 Now, y = 0 is not possible as  
then x2y + 2xy2 + 64 = 0 

 vc, y = 0 is lEHko ugh gS  

rc x2y + 2xy2 + 64 = 0 

   64 = 0, not possible lEHko ugh 

  

72. f(x) = c cos sinx + c sin cosx  

 = c sin(x + ) 

 f(x) =0   x1 + a = k1  , k1   

   2121 kkxx    n,nxx 21   

 
73. Greatest term in the expansion of (1 + x)2n  

is having greatest coefficient  

 if x  
n n 1

,
n 1 n

 
 

 
  n = 9   

 coefficient of x5 in (1 + x – 2x2)9   

(1 + x – 2x2)9  esa x5 dk xq.kkad 

 = (1 + x + (–2x2))9 

 = 
31 2 2

1 2 3

9!(1) (x) ( 2x )

! ! !
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coeff 126

  
74. 2 can be taken in 2 ways (20 or 22)  

 2 dks 2 rjhds ls fy;k tk ldrk gS (20 ;k 22) 

 3 can be taken in 3 ways (30 or 32 or 34) 

 3 dks 3 rjhds ls fy;k tk ldrk gS  

(30 ;k 32 ;k 34) 

 Similarly, 5 can be taken in 4 ways  
(50 or 52 or 54 or 56) 

 blfy, 5 dks 4 rjhds ls fy;k tk ldrk gS  

(50 ;k 52 ;k 54 ;k 56) 

 and 7 can be taken in 5 ways (70 or 72 or 74 

or 76 or 78) 

 rFkk 7 dks 5 ls rjhds ls fy;k tk ldrk gS  

(70 ;k 72 ;k 74 ;k 76 ;k 78) 

 Hence, total divisors which are perfect 
squares = 2.3.4.5 = 120 

 vr% dqy Hkktd tks iw.kZ oxZ gS = 2.3.4.5 = 120 

75.  

 

 
C 

x 



y 

 

H z 

F 

20 
 

 15 +  +  +  = 40 

 15 +  +  +  + x+ y + z + 20 = 100 
 

76. 
 
  7n2

5m3

d1na2

d1ma









 

  
 

 
 

 
  5n4

2m6

71n22

51m23

d11n2a2

d11m2a

d1na

d1ma

t

t

n

m





















 

    
    5n4

2m6

3n53nn4

3n23nm6

15n5n12n4

6n2m18mn6
2 











  

 

77. Let ,
3

10
,2t,

1xx

3x4x3
t

2

2














  t = 3  

 x = 0 

 01tt2   

 

 

2 

3

10

   

   0
3

10

9

109
25 







 
  

30

109

2

5
  

 t = 3  
3

10
  

78. 10°, 50°, 130° are solutions of 
2

1
3sin    

8sin3 – 6sin + 1 = 0 
 Sum = sin10° + sin50º + sin130º = 0 

 Product = sin10°sin50°sin130° = 
8

1
  

79. ((2 – 15)2 + 4) ((5 – 34)2 + 3) = 12     

 2 = 15,  5 = 34 

 2

19

2

52

xx








 

 ,   4925 xx    
 

 
       

 x1

x101
x....x1xx1xx1xf

x1

x
)x(f

101
98299100







 

 f(x) = (1 + x)102 – (1 + x) x101 – 101x101. 
 coefficient of x49 is 102C49  
 f(1) = 2102 – 103 

 
1002

51

2

1
f 








  

 
80. 1 + 13 + 132 + 133 + ….. + 1389 = (1345 + 1) 

(134 + 133 + 132 + 13 + 1) (1310 + 135 + 1) 
(1330 + 1315 + 1) 

 k = 15 
 

 

 

81. 192
x

192xx 2
8

x
2.8x 








  

 192 = 4 × 4 × 4 × 3 

   884443
x

82
8

x 









 

 8
8

x
8

8

x 88

x









 x = 64 

82. We have fn;k x;k gS, sin3x sin 3x =  m

m 0

C






cos mx 

 Now vc, sin3 x sin 3x =  
1

4
(3 sin x – sin 3x) 

sin 3x 

 = 
3

8
. 2 sin x sin 3x –

1

8
. 2 sin2 3x 

 = 
3

8
(cos 2x – cos 4x) – 

1

8
(1 – cos 6x) 

          = –
1

8
 + 

3

8
cos 2x – 

3

8
cos 4x + 

1

8
cos 6x ...(i) 

 RHS = 
n

m

m 0

C


 cos mx = C0 + C1 cos x + C2 

cos 2x + C3 cos 3x + ... + Cn cos nx ...(ii) 
 
83. Number of terms in the exp. of 

2 3 n(1 x x x )   = 3n+1 

 2 3 n(1 x x x )    ds izlkj esa inksa dh la[;k  

= 3n+1  

 Number of terms in the exp. of n(x y z)   

= n 2
2C  

 n(x y z)   ds izlkj esa inksa dh la[;k = n 2
2C  

  n 2
2C  = 3n+1 

  (n+2) (n+1) = 6n+2 
  n2 + 3n + 2 = 6n+2 

  n2 = 3n  n = 0  or  ;k 3 

   n N   n = 3 
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84. tan x (cot y + cot z) + tan y (cot x + cot z) + 
tan z (cot x + cot y) 

 (tan x cot y + tany cot x) + (tan x cot z + cot 
x tan z) + (tany cot z + coty tanz)  

 2 + 2 + 2  6 

85. p  q  (r  q)  ((p  r)  q)) 

 we know p  q  ~p  q 

 Hence (p  r)  q  ~(p  r)  q 

        (~p  ~r)  q 

  p  q  (r  q)  ((~p  ~r) q)) 

  ~(p  q)  (r  q)  ((~p  ~r) q)) 

  (~p  ~q)  (r  q)  ((~p  ~r) q)) 

  (~p  (~q  r  q)  ((~p  ~r) q)) 

  (~p t)  ((~p  ~r) q)) 

  ~p  ~r  q 

 When r = ~p  or  r = q      ~p  ~r  q = t 
 

86. Vowel  , U     

 consonents  S, T, H, M, S. 

 Number of arangements = 2 ! × 
5!

2!
 = 5 !  

= 120   

gy- Loj  , U 

 O;atu  S, T, H, M, S. 

 O;ofLFkr djus ds rjhds = 2 ! × 
5!

2!
 = 5 !  

= 120 
 

87. (logx)2 – logx – 2 0     
  x > 0   ....(i) 

  (log x – 2) (log x +1) 0 

  log x  – 1 or ;k log x  2  

  x   
1

10
 or ;k x  100 ....(ii) 

 (i) (ii)  ls   x  
1

0, 100,
10

 
  

 
. 

 
88. Let A be the kth A.M., then H will be the kth 

H.M., 

 ;fn kok¡  l- ek- A gS rc H Hkh k ok¡ g-ek- vuq:i 

gksxkA   

 Now vc, A = 2 + kd = 2 +k 
3 – 2

10

 
 
 

 

= 
20 k

10


 

 
1

H
=

1

2
+ kd’ =

1

2
+ k 

1 1
–

3 2

10

 
 
 

 =
30 – k

60
 

  A +
6

H
 = 5  H (5 – A) = 6 

 
 
 
 
 

89. 798 = (50 –1)49 = 49C0(50)49 – 49C1(50)48 
+ .....– 49C49   

 Remainder 'ks"kQy = 5 – 1 = 4  

   

90. x2 + 2x + 6 = 0 D < 0   

 a, b  R both root must be in 

common nksuksa ewy mHk;fu"B gSA  

 
a 1 b

1 2 6
       

 a = 
1

2
, b = 3 

b + 12a = 3 + 6 = 9 
  

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