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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-12 11   4   15 60 50.00% 

1 Current Electricity 2 1,18 _ _ 2 8 6.67% 

2 Electrostatics 1 2 1 26 2 8 6.67% 

3 Gravitation 1 3 1 30 2 8 6.67% 

4 
Electro Magnetic 

Induction 
2 5,7 _ _ 2 8 6.67% 

5 Capacitor 1 6 _ _ 1 4 3.33% 

6 Electro Magnetic Field 3 8,11,19 1 24 4 16 13.33% 

7 Geometrical Optics 1 16 1 27 2 8 6.67% 

  Class-11 9   6   15 60 50.00% 

8 Heat Transfer 1 4 _ _ 1 4 3.33% 

9 Unit and Dimension 1 9 _ _ 1 4 3.33% 

10 
KTG And 1St Law Of 

Thermodynamics 
2 10,20 _ _ 2 8 6.67% 

11 
Work, Power & 

Energy 
1 12 1 21 2 8 6.67% 

12 
Simple Harmonic 

Motion 
2 13,17 _ _ 2 8 6.67% 

13 
Rotation (Rigid Body 

Dynamics) 
1 14 _ _ 1 4 3.33% 

14 Circular Motion 1 15 _ _ 1 4 3.33% 

15 

System of Particles, 
Centre of Mass, 
Momentum and 

Collision 

_ _ 1 22 1 4 3.33% 

16 Fluid _ _ 1 23 1 4 3.33% 

17 Sound Waves _ _ 2 25,28 2 8 6.67% 

18 Elasticity _ _ 1 29 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 4   3   7 28 23.33% 

1 Atomic Structure 1 31 _ _ 1 4 3.33% 

2 Mole concept 1 33 1 51 2 8 6.67% 

3 Chemical Equilibrium 1 35 _ _ 1 4 3.33% 

4 Ionic Equilibrium 1 36 _ _ 1 4 3.33% 

5 Gaseous State _ _ 1 52 1 4 3.33% 

6 Thermochemistry _ _ 1 53 1 4 3.33% 

  Class-12     4   4 16 13.33% 

7 Chemical Kinetics _ _ 1 54 1 4 3.33% 

8 Electrochemistry _ _ 1 55 1 4 3.33% 

9 Solid State _ _ 1 56 1 4 3.33% 

10 
Solution Colligative 

Properites 
_ _ 1 57 1 4 3.33% 

Inorganic Chemistry 

  Class-11 3       3 12 10.00% 

11 Chemical Bonding 1 32 _ _ 1 4 3.33% 

12 s-Block elements 1 37 _ _ 1 4 3.33% 

13 
Periodic Table  

Periodicity 
1 38 _ _ 1 4 3.33% 

  Class-12 5       5 20 16.67% 

14 
p-block Elements (15 
& 16 group) (N & O 

Gases) 
2 34,41 _ _ 2 8 6.67% 

15 
Coordination 
Compound 

1 39 _ _ 1 4 3.33% 

16 Metallurgy 1 40 _ _ 1 4 3.33% 

17 Qualitative Analysis 1 42 _ _ 1 4 3.33% 
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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  

Organic Chemistry 

  Class-11 4   1   5 20 16.67% 

18 
IUPAC & 

Structural 
Isomerism 

2 43,50 _ _ 2 8 6.67% 

19 
Structural 

Identification 
2 45,48 1 60 3 12 10.00% 

  Class-12 4   2   6 24 20.00% 

20 Streoisomerism 2 44,47 1 59 3 12 10.00% 

21 
Haloalkane & 
Haloarenes 

1 46 1 58 2 8 6.67% 

22 

Reduction, 
Oxidation & 
Hydrolysis of 

Organic 
Compounds 

1 49 _ _ 1 4 3.33% 

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

Academic Session: 2023-24 

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-12 11   7   18 72 60.00% 

1 DETERMINANT  1 61 _ _ 1 4 3.33% 

2 
Definite 

Integration 
3 63,65,70 1 88 4 16 13.33% 

3 
Application of 

Derivatives  
2 66,69 _ _ 2 8 6.67% 

4 Probability 1 67 1 85 2 8 6.67% 

5 
Indefinite 

Integration 
1 75 _ _ 1 4 3.33% 

6 
Limit Continuity 
and Derivability 

1 76 1 89 2 8 6.67% 

7 
Method of 

Differentiation 
1 77 _ _ 1 4 3.33% 

8 
Relation Function 

ITF 
1 79 1 81 2 8 6.67% 

9 
Differential 

Equation 
_ _ 2 86,87 2 8 6.67% 

10 MATRICES  _ _ 1 90 1 4 3.33% 

  Class-11 9   3   12 48 40.00% 

11 Straight Line 2 62,73 _ _ 2 8 6.67% 

12 Circle 1 64 _ _ 1 4 3.33% 

13 
Permutation and 

Combination 
2 68,72 _ _ 2 8 6.67% 

14 Conic Section 1 71 _ _ 1 4 3.33% 

15 Statistics 1 74 _ _ 1 4 3.33% 

16 
Sequence and 

Series 
1 78 1 82 2 8 6.67% 

17 
Mathematical 

Reasoning 
1 80 _ _ 1 4 3.33% 

18 
Quadratic 
Equation  

_ _ 1 83 1 4 3.33% 

19 Binomial Theorem _ _ 1 84 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. 4 4 3 2 4 2 1 2 1 4 

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

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

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

Ans. 0001 0002 0005 0002 0002 0160 0003 0080 0500 0004 

PART-B: 
CHEMISTRY 

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

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

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

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

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

Ans. 0091 0003 0150 0001 0001 0008 0003 0005 0002 0004 

PART-C: 
MATHS 

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

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

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

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

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

Ans. 0007 0002 0025 0100 0018 0049 0008 0007 0006 0000 

STUDENT'S SPACE 

ANSWER KEY (AK) 
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TEXT SOLUTIONS (TS)  
 

PAPER 
 

PART-A: PHYSICS  
 

1. For damped osc. 

 Fnet = – kx – bV  

  
2

2

d x dx
m b kx 0

dtdt
     

 From kirchoff's loop equation for L–R–C 

circuit  

 
di q

L iR 0
dt C

    
2

2

d q dq 1
L R q 0

dt Cdt
     

 m L, b  R,  
1

k
C

  

 

2. 
4r

1
E  ,

3

1
V

r
  

 

3. g = 
3

2 2

Gm G(4 / 3 R )

R R

 
  

  g   R   

  g  18×2  = 36 times 

  T = 2
g

  

   T 
36

1

g

1
  = 

6

1
 times 

 so T ' = 2×
6

1
 = 

3

1
 second  

 

4. ultra – voilet light  

 ijkcSxuh izdk'k   

 

5. R1 = R2, L2 > L1 

 

6. If L >> d, then the capacitors will act like 

dipoles. The interaction force between two 

dipole 1 2

4

6kp p
F

r
 where p1 and p2 = qd so 

2

4

d
F

r
   

 

 

7. 21 = 
20

2

 
 

 

i
r

R


  

 

 

R 

r 

 

  21 = 

2

0

2

r
i

r

  
 
 

 

 

8. M = NA = A 

   B = 0

2


 . 

N

R


 

   = 
0

2BR 
 
 

 

  M = 
0

2BR 
 
 

 × R2 

  M = 
3

0

2 R B


 

 

9. Let radius of gyration  [k]  [h]x [c]y [G]z    

 By substituting the dimension of [k] = [L]  

  [h] = [ML2T–1]  [c]  = [ LT–1], [G]  

 = [M–1L3T–2 ]  

 and by comparing the power of both sides  

 we can get  x = 1 / 2 = – 3 / 2, z = 1 / 2   

 So dimension of radius of gyration are [h]1/2 

[c]–3 / 2 [G]1/2  

  [k]  [h]x [c]y [G]z 

 [k]  = [L] [h] = [ML2T–1], [c] = [LT–1], 

[G] = [M–1L3T–2]  

  

 x = 1 / 2, y = –3 / 2, z = 1 / 2  

   [h] 1/ 2 [c] –3 / 2  

[G]1/2  

 

10. 
5

4 n2
 

 

11. Both A and R are true but R is not correct 

explanation of A 

 A o R nksuksa lR; gsa fdarq R, A dk lgh Li"Vhdj.k 

ugha gSaA 
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12. M = 1 kg 

 a = ĵ
1

t3
î

)1(

t2

M

F 2

  

 V = adt  =  dtt2  1 +  dtt3 2
 

 V = t2 î  + t3 ĵ  

 Power = F.V. = (2ti + 3t2 ĵ ). (t2 i + t3 ĵ ) 

 power = 2t3 + 3 t5 

 

13. Length of pendulum P and pendulum B is 
same. 

 Then frequency of the source is equal to the 
natural frequency of the system, so 
resonance will occur, therefore the 
amplitude of pendulum B will keep on 
increasing. So amplitude of pendulum B will 
be maximum.  

14.   

 

 applying angular momentum conservation 

  MV
0
R

0
 = (m) (v

1
) 0R

2

 
 
 

 

   V
1
 = 2V

0
 

 New KE = 
1

2
m (2V

0
)2 =  

2
02mv  

 Ans. is  (2)  

 

15. 2

n

k
F m R

R
    

 2

n 1

1

R 
   T = 

2


   

 So blfy;s 
n 1

2T R


  

 

16.   

  

 
1

1

f
 =

1.5 1 1
– 1 –

1 –20

  
  

  
   f

1
 = 40 cm 

 
2

1

f
 =

1.7 1 1
1

1 20 20

  
   

   
   f

1
 = – 

100

7
 

cm 

 f
3
 is also 40 cm 

 
eq 1 2 3

1 1 1 1

f f f f
    

eq

1 1 1 1

100f 40 40
7

  


 

  f
eq

 = –50 cm   

 Ans is (2) 

 

17. 
2 2 2 2
1 1V w (A x )   

 
2 2 2 2
1 2V w (A x )   

 substructing 
2 2

2 21 2
1 22 2

v v
x x

w w
    

  
2 2
1 2

2

v v

w


= 

2 2
2 1x x    

  w =
2 2
1 2

2 2
2 1

v v

x x




   

 T = 2
2 2
2 1

2 2
1 2

x x

v v




 

18.  

  

 V
B
 = V

C
 = V

A
   

  

 

19. cot2  = cot2 1 + cot2  2  (standard result) 
 

20. C = CV +  

 C – CV =      

 1 – n =  

 n = 1 –  =  
 

 

 

R

1 n

P vC C

1 n





P v

v

C C

C C





P v

v

C C

C C





P

v

C C

C C




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21. If the surface is rough we will apply modified 

work energy theorem. 

 us ncW W KE U      

 2 2 2
k f i

1 1 1
0 –( mg)x mv – mv kx 0

2 2 2

   
       

   
 

 2 21 1
–(0.1)(50)(10)x 0 – (50)(2) (100)x

2 2

 
  
 

 

 x2 + x – 2 = 0        x2 + 2x – x – 2 = 0 

 (x – 1) (x + 2) = 0   x = 1 m   

 

22.  

 

 
A A B B 

v vA 
vB 

Initially Finally  

 Momentum Conservation  

 laosx laj{k.k ls 

 mv = mvA + 
2

m
vB ...(i)  

 e = 
v

v–v AB  = 1  ...(ii) 

 2(vB – vA) = 2vA + vB  

 2vB – vB = 4vA  

 vB = 4vA  

 A B B

B A A

m v m/ 2
4

m v m


  


 = 2   

 

23.  

 

 

 Applying bernaullis’ equation for air above 

and below the wing 

 ia[kqM+h ds Åij rFkk uhps dh ok;q ds fy, cjukWyh 

lehdj.k yxkus ij 

  P
1
 +  

1

2
 V

1
2 = P

2
 +  

1

2
 V

2
2 

  (P
2
 – P

1
) = 

1

2
 (V

1
 + V

2
) (V

1
 – V

2
) 

 Here ;gkW V
1
 = V + V 

   V
2
 = V – V 

 So vr, (P
2
 – P

1
) = 

1

2
 (2V) (2V) = 2V V 

 For level flight  

 leku Lrj ij mM+us ds fy, 

  (P
2
 – P

1
) = mg 

  (2V V)A = mg 

 Putting the values we will get 

 eku j[kus ij izkIr gksrk gSA 

 V = 5 m/sec. 

 

24. If the magnet is cut into two pieces then  

 

 

S N 

 

 
1

2
   

1
M

2
  

 And 
2m

12
  , Since  

1
m

2
  and  

1

2
  so  

 I will be 

2
1 1 1

2 2 8

   
    

   
 times, so  

 T 2
MB


   will be 

1/ 8 1

1/ 2 2
  times  

 

25. 0002 

 

26.  

 
n drops 

q, n  

 Charge on the bigger drop = nq 

 Radius of the bigger drop = n1/3R 

 16)64(timen
n

n

R

q
V 3/23/2

3/1


times  

 = 16 × 10 m volt = 160 m volt   

 

27. 
 

air

waterBird
Fish

v
vv




  

  
3

4
v812 Bird  

  
3

4
v4 Bird  

 vBird = 3 m/s 
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28. f = 
Ap

T
 
2

1
 = 

P

stress
 
2

1
  

 f = 
P

strain4
 
2

1
 = 





2

1

P

y 
    

 
3

410

1085.0

102.3108



 

 
5.02

1


 = 80  

 

29. 005.0
100

5.0

v

dv



 = 0.005 

 B = 

v

dv

dP
 = 

v

dv

pgh


   

 9.8 × 108 = 
3

3

105

d8.910



 d = 500 m 

 

30. Let at a distance 'X' from planet 'A', the net 

gravitational field becomes zero 

  
22 )XR8(

M9G

X

GM




  

  (3X)2 = (8R – X)2 

       X = 2R 

 Now, Particle should be projected such that 

it covers a minimum distance of '2R'. 

 Thus 

R6

m)M9(G

R2

GMm

R7

m)M9(G

R

GMm
mv

2

1 2   

   
R

GM

7

2
v

2

1 2    v = 
R

GM

7

4
 

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

PART-B: CHEMISTRY 

 

31. 

 

 

 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 

 

32.     sp3  

     sp 

 SF4
 

 

sp3d  

 XeOF4 



 sp3d2,  

 square pyramidal  

 

33. (4)  Valency factor of KMnO4 = 5   

  Valency factor of oxalate = 2 

  5 M1 V1 = 2M2 V2 

gy. (4)  KMnO4 dk la;kstdrk xq.kkad = 5   

  vkWDlsysV dk la;kstdrk xq.kkad = 2 

  5 M1 V1 = 2M2 V2 

34. (NH4)2Cr2O7 


N2 + 4H2O + Cr2O3 

 (1) NH4Cl 


NH3+HCl  

 (2) CuSO4.5H2O  CuSO4 + 5H2O 

 (3) Ba(N3)2 


Ba + 3N2 

 (4) NaNO3 + Zn + OH–   Zn2+ + NH3 

 

35. (2) (i) – b (ii) – c (iii) – a   

 


4NH

 

N 

H 

H H 
H 




2NO ONO 



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36. Ni(OH)2   
1 1

2 –

S 2S
Ni 2OH  

 (S1)(2S1)2 = 2 × 10–15 

  S1 = 8 ×10–6 M 

 AgCN   
2

2

–

SS

Ag CN  

 
17

2 2(S )(S ) 6 10   

  S2 = 7.8 ×10–9 M 

 

37. LiCI is covalent compound. Due to the large 

size of the anion (Cl–) its effective nuclear 

charge lessens and its valence shell is held 

less tightly towards its nucleus. Here, 

assertion is correct but reason is incorrect. 

gy- LiCI lgla;ksth ;kSfxd gSA _.kk;u (Cl–) ds cM+s 

vkdkj ds dkj.k bldk çHkkoh ukfHkdh; vkos'k 

de gksrk gS rFkk bldk la;kstdrk dks'k ukfHkd 

ds çfr de vkd"khZ gksrk gS vr% dFku lgh gS 

ysfdu dkj.k xyr gSA 

 

38. Option (A)  Element   Heg (KJ/mole)  

          F         –328  

          Cl        –349 

 So option (A) is incorrect. 

 Option (D) Al2O3 is Amphoteric but NO is 

neutral oxide so option 'D' is incorrect. 

gy. fodYi (A) rRo Heg (KJ/mole)  

      F  –328  

      Cl  –349  

 fodYi (A) xyr gSA 

 fodYi (D) Al2O3 mHk;/kehZ gksrk gSA ysfdu NO 

mnklhu vkWDlkbM gksrk gSA blfy, fodYi 'D' 

xyr gSA 

 

39. (A) [NiBr2Cl2]2– is tetrahedral and 

 paramagnetic with 2 unpaired electrons. 

 (B) V(CO)6 is octahedral and paramagnetic 

with 1 unpaired electron.  

 (C) [Cr(CN)6]3– is octahedral and 

paramagnetic with 3 unpaired electrons. 

 (D) Ni(CO)4 is tetrahedral and diamagnetic. 

 

gy. (A) [NiBr2Cl2]2– prq"Qydh; rFkk 2 v;qfXer 

bysDVªkWuks ds lkFk vuqpqEcdh; gksrk gSA 

 (B) V(CO)6 v"VQydh; rFkk 1 v;qfXer bysDVªkWu 

ds lkFk vuqpqEcdh; gksrk gSA 

 (C) [Cr(CN)6]3– v"VQydh; rFkk 3 v;qfXer 

bysDVªkWuks ds lkFk vuqpqEcdh; gksrk gSA 

 (D) Ni(CO)4 prq"Qydh; rFkk izfrpqEcdh; gksrk 

gSA 

 

40. (2)  Cyanide process is for gold & silver  

( I– D) ; floatation process – pine oil (II–B) ; 

Electrolytic reduction – Al (III –C) ; Zone 

refining – Ge ( IV – A).  

 (2)  xksYM o flYoj ds fy, lk;ukbM izde  

(I– D) ; Iyou izde&phM dk rsy (II–B) ; 

oS|qrvi?kVuh; vip;u – Al (III –C) ; {ks=k 

ifj'kks/ku& Ge ( IV – A) 

 

41. (1) Orthophosphorous acid  

 vkWFkksZQkWLQksjl vEy: H3PO3 (O.S. = +3) 

 (2) Hypophosphorous acid  

 gkbiksQkWLQksjl vEy : H3PO2 (O.S. = +1) 

 (3) Hypophosphoric acid  

 gkbiksQkWLQksfjd vEy : H4P2O6 (O.S. = +4) 

 (4) Orthophosphoric acid  

 vkWFkksZQkWLQksfjd vEy : H3PO4 (O.S. = +5) 

 

42. Brown ring test : When a freshly prepared 

saturated solution of iron (II) sulphate is 

added to nitrate solution and then 

concentrated H2SO4 is added slowly from 

the side of the test tube, a brown ring is  

obtained at the junction of two layers.  

    

 NaNO3 + H2SO4  NaHSO4 + HNO3  

      

 6FeSO4 + 2HNO3 + 3H2SO4  

  3Fe2(SO4)3 + 2NO + 4H2O 
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or 2NO3
– + 4H2SO4 + 6Fe2+  

  6Fe3+ + 2NO + 4SO4
2– + 4H2O. 

 Fe2+ + NO + 5H2O   

 [Fe(H2O)5 NO+]2+ (brown ring). 

gy. Hkwjh oy; ijh{k.k: tc vk;ju (II) lYQsV ds rktk 

fufeZr lUr`Ir foy;u dks ukbVªsV foy;u esa 

feyk;k tkrk gS rFkk rc ij[kuyh ds ,dfljs ls 

lkfUnzr H2SO4 dks /khjs ls feyk;k tkrk gSA nksuks 

ijrksa ds laf/k ij Hkwjh oy; izkIr gksrh gSA 

    

 NaNO3 + H2SO4  NaHSO4 + HNO3   

 6FeSO4 + 2HNO3 + 3H2SO4  

  3Fe2(SO4)3 + 2NO + 4H2O 

;k 2NO3
– + 4H2SO4 + 6Fe2+   

 6Fe3+ + 2NO + 4SO4
2– + 4H2O. 

 Fe2+ + NO + 5H2O   

 [Fe(H2O)5 NO+]2+ (Hkwjh oy;). 

 

43. 

 
1 
 

 

CHO 
 OCH3 

 

NO2 
 

2 

 3 

 
4 

 

 

 

44. No group with restricted rotation about 

 which GI is possible in option (4).   

 fodYi (4) esa izfrcaf/kr ?kw.kZu ij T;kferh; 

 leko;ork n'kkZus okys lewg mifLFkr ugha gSA 

 

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. Fact 

 

47. Enantiomers are non-superimposable 

 mirror image of each other.  

 izfrfcEc :i leko;oh ,d&nwljs ij 

 vuk/;kjksfir niZ.k izfrfcEc gksrs gSA 

 CHO 

H OH 

H OH 

CH2OH 
(2R,3R)  

 
HO H 

HO H 

CHO 

CH2–OH 
(2S,3S) 

 

 

48. (4) a, c & d 

 

49. 
 O O H2O/H+ 

 

  OH +  
H 

O 

    

 (from  OH 
 after tautomerism) 

 
 O O H2O/H+ 

 

  OH +  
H 

O 

    

 ( OH 
dh pyko;ork ds ckn) 

  

50.       

 Functional isomers. ¼fØ;kRed leko;oh½ 

       

 Chain isomers ¼J`a[kyk leko;oh½ 

 

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  

http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


 

Corp.           Reg. & Corp. Office: CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.)-324005 
 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
SOLXIIAIRT1291023-C1-13 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 

 

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. Hº
r
 = {4E

C–H
 + 2E

Cl–Cl
} –  

 {2E
C–H

 + 2E
C–Cl

 + 2E
H–Cl

} 

 

54. For [A], as concentration is decreasing 

linearly with time, so it is zero order with 

respect to A.  

 So, x = 0 ; for B, as ln[B] vs time is linear, so 

it is First order wrt B. 

 Hence ,   y = 1. So ,   2 x + y = 1 

 [A] ds fy,] lkUnzrk le; ds lkFk js[kh; :i ls 

deh gksrh gS blfy, ;g A ds lkis{k 'kqU; dksfV 

dk gksrk gSA  

 vr%, x = 0 ; B ds fy, n[B] o le; ds chp 

vkjs[k js[kh; gS vr% ;g B ds lkis{k izFke dksfV 

dk gksrk gSA 

 blfy,,  y = 1. vr%,  2 x + y = 1 

 

55. Ecell  = E0
cell – 

2.303 RT

nF


 log 

2

2

(Zn )

(Cu )




 

 = 0.76 + 0.34 – 
0.06

2
 log 

2

0.2
 = 1.07 volt. 

 

56. Diameter of Cr   (Cr dk O;kl)    

 =  2 × 2.6 = 5.2 Å  =  5.2 × 10–8cm. 

 Number of atoms in 2.50 cm row     

 (2.50 cm iafDr es ijek.kqvks dh la[;k) 

 =   
8

2.50

5.2 10
 = 0.48 × 108       

 =    4.8 × 107 Cr atoms 

  Moles of Cr atoms  (Cr ijek.kq ds eksy)     

 =   
7

23

4.8 10

6.022 10




   =   0.797 × 10–16      

 =    0.797 × 10–17      8.0 × 10–17 

  x = 8.0 

 

57. Tƒ = kƒ × m 

 (Tƒ)A = kƒ × 
A

5 1000

M 95




 ;  

 (Tƒ)B = kƒ × 
B

5 1000

M 95




 ;   

 
ƒ A

ƒ B

( T )

( T )




 = B

A

M

M

 
 
 

 = 
3

1
 = 3. 

 

58. (i), (iii), (iv), (v), (viii) 

 

59. 
 

 

* 

* 
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60. 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. 

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

PART-C: MATHEMATICS  
 

61. 

 








 







 










 








 









 








 












tan
4

log
4

cot

4
log

2
cos

4
sin

4
tan

4
cossin

1sin1

sin1sin

1sin1

2

1
f

e

e

 

  Skew symmetric 

 

 
1sin1

sin1sin

1sin1

2

1
f









+ 0 

 
     22 sin1sin22

2

1
f

 

 now   1
2

f1)(fg 










  

 
   cossing

, 
2

0


  

 
    1g&2g minmax 

 

 Hence P(x) = 
  1x2xa 

 

 
  1a222P 

. 

 

 

 

1 

2

 2

 2  

 

Thus     1x2xxP   

 clearly A  is correct options 
 

62.  = –3,  = 5 
 

63. |A| = 

33

2322

131211

a00

aa0

aaa

 

 |A| = a11. a22. a33 

 |A| = (5, 2 – 3, 2). (6, 2 – 4, 2). (7, 2 – 5, 2) 

 = 
120

1

6.5.4

1
  

 P = |adj(A–1)| = |A–1|2 = 
2|A|

1
= 42. 52.62 

 P = 26. 32.52 
 Number of divisors = 7 × 3 × 3 = 63 
 
64.  

  
 circumcentre will be midpoint of PC 

 PC ds e/; fcUnqdk fcUnqiFk gS 

  

  

  

  

  

 

65.    




2 2t

0

2/

0

t

0

362 dx)x(xf2xdxsint
2

1
dxxf  

  

22 t

0

6t

0

2 dx)x(xf2
3

2
.

2

t
dx)x(f  

     t2.tft2t2t2.tf 22522   

     0tft2–ttf 22422      0t)t(f
222   

  
22 t)t(f   

  0xx)x(f   

 From the graph, it is clear that x = 0 and x = 
1 are only two solutions.  

 
 
66.  y = ax2 + bx 
 thr' (1, 2) , a + b = 2 ____(i) 

  
dx

dy
 2ax + b 

  
1xdx

dy


 = 2a + b = 3 ______ (ii) 

   a = 1, b = 1 
 Req. Equation of circle is 

     K1y1x
22
  (2x – y – 1) = 0 

  thr' (3, 1),  k = –1 

 Req. Equation is, 03yx4yx 22   

 
 

2

2cos2
h




2

sin2
k




1
2

k2

2

2h2
22





















 

  1k)1h(2 22 

01y2x4x2 22 
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67. 
6 6

1 1

1 1 35
p , q 1 p

36 36C C
    


  

 As given fn;k x;k gS    

 Probability of getting at least one double  

six 
99

100
   

 de ls de ,d ckj nksuksa ij 6 vkus dh çkf;drk 

99

100
   

  

n
35

1 0.99
36

 
  
 

  

n
35

0.01
36

 
  
 

 

  

n

2 35
10

36

  
  
 

 – 2 > n [– .01224]   

 n > 
2

0.01224  

  n = 164  

(least value U;wure eku) 

 

68. 13 letters (4, 2N, 7 diff) 9 type   

    

 All different 9C55! = 15120 

 2 alike 3 different 2C1.8C3
!2

!5
 = 6720 

 3 alike 2 alike 1 different  2C2. 7C1
!2!2

!5
  

= 210 

 3 alike 2 different 1C1.8C2
!3

!5
 = 560 

 3 alike 2 alike 1C1.1C1
!2!3

!5
 = 10 

 4 alike 1 different 1C1.8C1
!4

!5
 = 40 

total = 22660  

gy- 13 v{kj (4, 2N, 7 fHkUu) 9 type  

 lHkh fHkUu 9C55! = 15120 

 2 ,d leku] 3 fHkUu 2C1.8C3
!2

!5
 = 6720 

 3 ,d leku] 2 ,d leku 1 fHkUu 2C2. 7C1
!2!2

!5
  

= 210 

 3 ,d leku] 2 fHkUu 1C1.8C2
!3

!5
 = 560 

 3 ,d leku] 2 ,d leku 1C1.1C1
!2!3

!5
 = 10 

 4 ,d leku] 1 fHkUu 1C1.8C1
!4

!5
 = 40 

dqy = 22660  

 

69. f(x) x 1,1 x 2       

 g(x) x 1 b sin x,1 x 2
2


      

 f(1) 0; f(2) 1  Rolle’s theorem is not 

applicable to ‘f’ but LMVT is applicable to f 
 ( x – 1 is continuous and differentiable in 

[1, 2] and (1,2) respectively) 
 Now  g(1) = b; g(2) = 1 and   

 Function  x – 1, 
x

sin
2


are both continuous 

in [1, 2] and (1, 2) 
  For Rolle’s theorem to be applicable to g, 

we must have b = 1 

gy- f(x) x 1,1 x 2     

 g(x) x 1 b sin x,1 x 2
2


      

 f(1) 0; f(2) 1   jksy izes; f ds fy, ykxw ugha 

gS ijUrq  f ykxzkat ykxw gksrh gSA 

 ( x – 1,  [1, 2] vkSj (1,2) esa lrr~ vkSj 

vodyuh; gS ) 

 vc g(1) = b; g(2) = 1 vkSj  

 Qyu x – 1, 
x

sin
2


nksuksa [1, 2] vkSj (1, 2) esa 

lrr~ gSA 

   b = 1 ds fy, jksy izes; ykxw gksrh gSA 

70. 

2n 2n

2n 2n 2n 2n
r 1 r 1

r 1 r 1 r 1 r 1

nn n n

r 1

1 r 1 1

1 1 n n n rr r
r r n

lim lim lim
12n(n 1)

2(1 )4 r
n

 

   

  



 
 
 

 




 
   


   

 

2n 2n

2n 2n 2n 2n
r 1 r 1

r 1 r 1 r 1 r 1

nn n n

r 1

1 r 1 1

1 1 n n n rr r
r r n

lim lim lim
12n(n 1)

2(1 )4 r
n

 

   

  



 
 
 

 




 
   


 

2 2
3 1

2 2

0 0

1 2.xdx dx 2 .2.2
8x 3

2 2 3
  
 

 

 
71. Normal at P is x + y =3 is tangents to  

2x

5
+ 

2

2

y

b
= 1 

 So 5 + b2 = 9  b = 2 

 Comparing with 1xx

5
 + 1yy

4
= 1 ,  

 we get Q 
5 4

,
3 3

 
 
 

 

 So R
5 4

,
3 3

 
 
 

   

  QR = 
2

3
41, PQ = 

2 2

3
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 Area of PQR = 
1

2

1 2 1

5 4
1

3 3

5 4
1

3 3
 

  

 = 
1

2
    

1 2 1

5 4
1

3 3

0 0 2

= 
10 4

3


= 2 

gy- 
2x

5
+ 

2

2

y

b
= 1 ij Li'kZ js[kk, tks P ij vfHkyEc 

 x + y = 3 gSA  

 blfy, 5 + b2 = 9  b = 2 

 rqyuk djus ij 1xx

5
 + 1yy

4
= 1 , Q 

5 4
,

3 3

 
 
 

 

 blfy, R
5 4

,
3 3

 
 
 

   

 QR = 
2

3
41, PQ = 

2 2

3
 

 f=kHkqt PQR dk {ks=kQy = 
1

2

1 2 1

5 4
1

3 3

5 4
1

3 3
 

  

 = 
1

2
    

1 2 1

5 4
1

3 3

0 0 2

= 
10 4

3


= 2 

 

72. No. of ways getting one correct  

 dsoy ,d lgh vkus ds rjhds gSA 

 =  7C1 6! 









!6

1
...

!3

1

!2

1

!1

1
1  = 7C1.265  

 No. of ways getting two correct  = 7C2.5! 











!5

1
...

!3

1

!2

1

!1

1
1  = 7C2 . 44 

 nks lgh vkus ds rjhds = 7C2. 5! 











!5

1
...

!3

1

!2

1

!1

1
1 = 7C2 . 44 

 No. of ways getting three correct = 7C3.4! 











!4

1

!3

1

!2

1

!1

1
1 = 7C3.9  

 rhu lgh vkus ds rjhds = 7C3.4! 











!4

1

!3

1

!2

1

!1

1
1 = 7C3.9 

 Required no. of ways 

 vHkh"V rjhds   

 = 7C3 . 9 + 7C2 . 44 + 7C1. 265 

 

73. 
x 8

1/ 5


 = 

y 8

2 / 5


 = PA or ;k PB 

 Let r now it lies on y = x2 + x – 2 

 ekuk r ,y = x2 + x – 2 ij fLFkr gSA  

 
     

          
     

2
2r r 2r

8 8 8 2
5 5 5 













8–

5

r
– 2 

 062
5

17
r

5

r2













 
  

 PA + PB = 517  

    PA PB 62 5 310  

 

74. NK,2dxkxsin
0




 

Here age wise data in ascending order is 
given as 14,16,18,20,22,24  
So, n=6, Hence median is the A.M. of 3rd & 
4th observation  

Median (M) = 19
2

2018



 

 

 

 ix  14 16 18 20 22 24 Total 

19xd ii   5 3 1 1 3 5   18di  

 

  3
6

18
d

n

1
DM i    

 

75. diff. 
2x

xx

x )1e(

)xe1e()x(g

1e

)xsinx(cosx









      

= g(x) • 
 

1e

x
)x('g

)1e(

xe1e
x2x

xx







 

  g'(x) = cos x – sin x 
       g"(x) = –sin x – cos x 

 

 

 

 

  

  

4

  
2

  

 
 h(x)  = g + g'      h(x) = g'+g" –2sinx  

 
76. f(0) = k 

 LHL = 
–

–1

x 0

xsin (1– x [x])
lim

sgn(x) cosx




 

 = 
–

–1

x 0

x sin (–x)
lim

–(1– cos x)

= 2 
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 RHL = 
–1

2x
x 0

tan (x – [x])
lim

–(e –1)

. 

 = 
–1

2x
x 0

tan x
lim .

–(e –1)

  = – 
2


 

   k = 2 and  = – 4  
 

77. h'(x) 2f(x)f '(x) 2g(x)g'(x)   

 2f(x)g(x) 2g(x)f(x) 0     
 
78. {x}, [x], x is in G.P.    
 [x]2 = x{x} 
 Let x = I + f    

  
 I2= (I + f) f 

  f2 + fI – I2 = 0 

 f = 
2

I44II– 22 
 

 f = I










 

2

51–
 

 So, common ratio is 
2

51– 
 as fractional 

part should be positive. 

 

79. f(x) + f 








x

1  = x2 + 
x

1
    

 Replacing x by 
x

1
, we get f 









x

1  + f(x)  

= 
2x

1
 + x 

 or  
2x

1
 + x = x2 + 

x

1
 

 x – 
x

1
 = x2 – 

2x

1
 

 








x

1
–x  = 









x

1
–x 










x

1
x  

 








x

1
–x 








 1–

x

1
x  = 0 

 x = 
x

1
, x + 

x

1
 = 1 (rejected) 

 x = ± 1 
 so, p = 2 
 

 
80.  

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 
 

81. 









 































 











 


 

2
cot

2
1

2
2

sin
4

1

2
tan

2

3 1

2

11  

 2
tan

2tan1

tan2
sin

4

1

2
tan

2

3 1

2

11 



















 

 

 

 
2

2sinsin
4

1

2
tan

2

1 11 



 

 

 

 
2

2
4

1

2
tan

2

1 1 



 

 

 
2242

tan
2

1 1 









 

 

 
4

3

22
tan

2

1

42
tan

2

1 11 












 

 

= 
b

a
 

 

82. Let , , ,  

 , + d, + 2d,   + 3d 

 ,  are roots of 2ax2 – 8ax + 1 = 0

 ,  are roots of 6bx2 + 12bx + 1 = 0 

 Now,  2 + 2d = 4   + d = 2 -------(1) 

 2 + 4d = –2    + 2d = –1 -------(2) 

 (2) – (1)  d = – 3   = +5 

 Now  ( + 2d) =   a–1 = 2 ( + 2d)  

 = 10 (5 – 6) = –10 

& ( + d) ( + 3d) =   b–1 = 6 ( + d) ( 

+ 3d) = 6 (2). (5 – 9) = – 48 

 so. a–1 – b–1 = –10 + 48 = 38  

 

83. f(x) = x2 + bx + p 

  

Let be the common root 

and  

 

 

 

 

p

1

q

1

r

1

s

1

p

1

r

1

q

1

s

1

a2

1

b6

1

 
3

1
pb1

3

1
1f 

3

2
pb 

  0f       0ffff 

    00fff 

   0pff 

    0ppbfpf 2 

   0pbpbpppbpp 22 
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 = =25 

 

84. 

9 9
20 20 20 20

2 2 2 2 18 2

0 0

r r r r

r r

C C C C 

 

      

 = Coefficient of x18 in (20C0 + 20C2 x2 + 

…..+ 20C20 x20) x (20C0 + 20C2 x2 + ….. + 

20C20 x20) 

 = Coefficient of x18 in 
   

2
20 20

1 1

2

x x   
 
  

  

 = Coefficient of x18 in 

      
2040 40 21 1 1

1 1 1
4 4 2

x x x        

 = 40 40 20
18 18 9

1 1 1

4 4 2
C C C    

   

 = 40 20 39 19
22 11 21 10

1 1 40 20

2 2 22 11
C C C C

        
  

 = 39 19
21 10

10

11
C C 

 
 

 a = 10 

gy- 

9 9
20 20 20 20

2 2 2 2 18 2

0 0

r r r r

r r

C C C C 

 

     

 = (20C0 + 20C2 x2 + ….. + 20C20 x20) x (20C0 + 

20C2 x2 + ….. + 20C20 x20) esa x18 dk xq.kkad 

 = 
   

2
20 20

1 1

2

x x   
 
  

 esa x18 dk xq.kkad 

 =      
2040 40 21 1 1

1 1 1
4 4 2

x x x      esa x18 

dk xq.kkad 

 = 40 40 20
18 18 9

1 1 1

4 4 2
C C C   

 = 
40 20 39 19

22 11 21 10

1 1 40 20

2 2 22 11
C C C C

        
 

 = 39 19
21 10

10

11
C C 

 
 

 a = 10 

 

85. 6
2

ba
lim

x

2
xx

0x














 


   

  62–
2

ba
1lim

x

2

xx

0x




























 



   

  x

)1–b()1–a(
lim

2x

0xe



 = 6    ab = 6 

 a = 6, b = 1 ;  a = 3, b = 2 ; a = 1, b = 6  ; a 

= 2, b = 3   

   p = 
36

4
= 

9

1
     

p

2
 = 










9

1

2
= 18 

 

86. Equation of normal at any point (x, y) is 

    0xXyY
dx

dy
  

 Passes through (3, 0)  

    0y
dy

dx
x3    ydy = (3 – x) dx 

 C
2

x
x3

2

y 22

  …………. (i) 

 The curve contains the point (3, 4)  8 = 9 

– C
2

9
   C = 7/2 

 By equation (i) 

 07x6yx
2

7

2

x
x3

2

y 22
22

  

 a + b + c + d = 8 

 

 

   01bpbpp1bp 2 

01p
3

2

3

p

3

1



















01
9

p22








 

1
9

p22





2

7
p 

   p2p39pb393f 











2

7
411p411
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87. x dy – (y2 – 4y) dx = 0  

  dx
x

1

y4y

dy
2  


   

  
 

dx
x

1
dy

4yy

4yy

4

1
 



  

  dx
x

1
dy

y

1

4y

1

4

1
 











  

 Cln
4

1
xln

y

4y
ln

4

1








 

 

 4ln
4

ln Cx
y

y



 4x

y

4y



y(1) = 2   

  –1 =    So  4x
y

4y


   

since we have to find  2y10   

 so put x = 2  

 we get 4
y

4y



,   y – 4 = – 4y  

 5y = 4  

 So    8
5

4
102y10   

88. Given curves are  

 x2 + y2 = 4 and y = |x|3  

  |x|2 + 3|x| – 4 = 0 

  x =  1 and y = 3  

 Now, equations of tangents are 

 x + 3 y = 4 and – x + y3  = 4; 

 The tangents intersects on y-axis at 















3

4
,0  

 Now, 

  AOB = 
3



 

 

 

 

89. Let n = 2 m 

    
4

1n

1
n1n432

n

232.....3232lim













 




 

  =   
4

2 1m4

1
m2.....6421m2......531

m
3.2lim




















 

  = 

4

222
1m4

1

mmm

m
3.2lim






















 


 

 = 

4

2

2

2

2

1m4

mm

1m4

m

m
3.2lim























= 6 

 

90.          )Adet(AAdetAAAdetAAAdetIAdet TTT2
3

2 

          )Adet(AAdetAAAdetAAAdetIAdet TTT2
3

2   

Further det A =  1, and matrix A – AT is a 

skew symmetric matrix with odd order hence 

its determinant is 0. 

iqu% det A =  1 rFkk vkO;wg A – AT fo"ke Øe 

dk fo"ke lefer vkO;wg gS vr% blds lkjf.kd dk 

eku 0 gSA 

  

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