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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 11   7   18 72 60.00% 

1 
Work, Power & 

Energy 
4 1,2,16,19 4 23,24,25,26 8 32 26.67% 

2 
Rectilinear 

Motion 
2 8,13 _ _ 2 8 6.67% 

3 
Newton’s laws 

of Motion 
2 9,20 3 27,28,29 5 20 16.67% 

4 Circular Motion 1 11 _ _ 1 4 3.33% 

5 
Projectile 
Motion 

1 12 _ _ 1 4 3.33% 

6 Friction 1 15 _ _ 1 4 3.33% 

  Class-12 9   3   12 48 40.00% 

7 Gravitation 1 3 _ _ 1 4 3.33% 

8 Electrostatics 5 4,5,10,17,18 2 22,30 7 28 23.33% 

9 
Geometrical 

Optics 
3 6,7,14 _ _ 3 12 10.00% 

10 
Electro 

Magnetic 
Induction 

_ _ 1 21 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 7   5   12 48 40.00% 

1 Atomic Structure 2 31,32 _ _ 2 8 6.67% 

2 Mole concept 2 34,36 1 51 3 12 10.00% 

3 
Introduction to 

chemistry 
1 35 _ _ 1 4 3.33% 

4 
Chemical 

Equilibrium 
2 40,42 2 54,56 4 16 13.33% 

5 Gaseous State _ _ 2 52,57 2 8 6.67% 

Inorganic Chemistry 

  Class-11 5   2   7 28 23.33% 

6 
Periodic Table  

Periodicity 
2 33,41 1 53 3 12 10.00% 

7 Chemical Bonding 3 37,38,39 1 55 4 16 13.33% 

Organic Chemistry 

  Class-11 3   1   4 16 13.33% 

8 
IUPAC & 

Structural 
Isomerism 

1 43 _ _ 1 4 3.33% 

9 
GOC-I (Electronic 

Effect) 
1 47 _ _ 1 4 3.33% 

10 

GOC-II (Acid base, 
reaction 

intermediate & 
tautomerism) 

1 48 1 59 2 8 6.67% 

  Class-12 5   2   7 28 23.33% 

11 
Haloalkane & 
Haloarenes 

3 44,45,46 2 58,60 5 20 16.67% 

12 Streoisomerism 2 49,50 _ _ 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 11   6   17 68 56.67% 

1 Basics 1 61 2 81,84 3 12 10.00% 

2 
Quadratic 
Equation  

4 62,63,64,65 1 89 5 20 16.67% 

3 
Sequence and 

Series 
2 74,75 1 86 3 12 10.00% 

4 Straight Line 4 77,78,79,80 1 90 5 20 16.67% 

5 Trigonometry _ _ 1 87 1 4 3.33% 

  Class-12 9   4   13 52 43.33% 

6 
Relation 

Function ITF 
4 66,67,68,69 3 82,85,88 7 28 23.33% 

7 
Limit Continuity 
and Derivability 

5 70,71,72,73,76 1 83 6 24 20.00% 

  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. 1 2 1 1 2 1 1 1 2 4 

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

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

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

Ans. 0002 0011 0025 0090 0016 0050 0020 0005 0003 0001 

PART-B: 
CHEMISTRY 

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

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

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

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

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

Ans. 0091 0003 0003 0012 0006 0002 0024 0004 0006 0005 

PART-C: 
MATHS 

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

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

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

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

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

Ans. 0003 0007 0003 1775 0002 0028 0005 0002 0021 2560 

STUDENT'S SPACE 

ANSWER KEY (AK) 
 
 
 
 
 

 

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 
SOLXIIIAIRT1291023-C1-6 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 
 

  

TEXT SOLUTIONS (TS)  
 

PAPER 
 

PART-A: PHYSICS  
 

1. T = m1g 

 gmTkx 122   

 

 

m1 
m2 

T 

T 

T 

T 

2T 

m1g T 
 

 
k

gm
x 12
  

 Energy stored  

 ÅtkZ laxzfgr  

 = 
2

2

1
kx  = 

2

22

14

2

1

k

gm
k = 

k

gm 22

12
 

 

2. Total frictional force on AB  

 AB  ij dqy ?k"kZ.k  

 dxKx
L

Mg
L

x

  

 

x= 0 

 

x= x 

 

x= L 

 

A 

 
B 

 

 

  Heat generated  

 mRiUu Å"ek  

 
3

KMgL
dx

2

xL

L

MgK 222L

0












 
    

 

3. 
nn R

R
T

m
R

mR
141

2

2
2 







 
    

  







 

 2

1n

RT  

 

4. Assuming sphere is complete then charge 

on it = 2Q  

 So potential at point P due to this spherical 

charge = 
d

Q2

4

1

0
 

 Hence potential due to hemisphere  

 = 
d

Q

04

1


 

 ekuk xksyk iwjk gS rks bl ij vkos'k = 2Q  

 vr% P fcUnq ij blds dkj.k foHko  

 = 
d

Q2

4

1

0
 

 vr% v/kZxksys ds dkj.k foHko = 
d

Q

04

1


 

 

5.   The electric field due to the dipole on the 

circumference of the ring
3

04 R

p
E


  and 

it is directed normal to the plane of charged 

ring. 

 f}/kqzo ds dkj.k oy; ij fo|qr {ks=k 
3

0R4

p
E


  

gS rFkk fn'kk oy; ds ry ds yEcor~ gSA 

 

 Hence force on the charged ring  

 vr% oy; Ikj cy  

 
3

04 R

pq
qEF


   

 

6. Focal length of the convex lens  

 mry ySal dh Qksdl nwjh   

 
f

1
 = 






















211

12 11

RR
 

 
f

1
 = 


















  11

1

15.1

R
 = 

R2

1
  f = 2R 

 So the ray would become parallel to the 

principal axis after the refraction and fall r 

to the mirror and hence would get reflected 

back along the same path. 

 vr% fdj.k viorZu ds Ik'pkr~ eq[; v{k ds lekUrj 

gks tk,xh rFkk niZ.k ij yEcor~ vkifrr gksxh rFkk 

iqu% vius iFk ds vuqfn'k pyh tk,xhA 

 

7.   ri sin290sin3   

 

 D 

C B 

A 

air 
2  

3  

Liquid 

i 

 

  ri  090sin2sin1  

 on solving we get gy djus ij i = 450 
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8. f = a – bx 

 For maximum velocity, acceleration should 

be zero. 

 i.e. a – bx = 0   x = 
a

b
 

  At x = 
a

b
, the particle has its 

maximum velocity. 

 f = 
vdv

dx
 = a – bx  

2v

2
 = 

2bx
ax c

2
   

 At x = 0 ; v = 0  c = 0 

 Substituting ; x = 
a

b
 ; gives 

  vmax = 
a

b
 

 Also, the velocity of the car should become 

zero at station B. 

 i.e. 
2bx

ax 0
2

    

  x = 0 ; x = 
2a

b

 
 
 

 

  Distance between the cars is 
2a

b
 

 Alternate : f = a – bx means particle will do 

SHM.  

 At mean position ; f = 0 

  x = 
a

b
  

 

 

   
 In the figure shown, 'C' is the mean position 

and A & B are extreme positions 

  xmax = 
2a

b
 &  

 Vmax = A = 
a a

b.
b b
   

 f = a – bx 

 vf/kdre osx ds fy,] Roj.k 'kwU; gksuk pkfg,A 

 vFkkZr~ a – bx = 0   x = 
a

b
 

  x = 
a

b
 ij, d.k dk osx vf/kdre gSA 

 f = 
vdv

dx
 = a – bx  

  
2v

2
 = 

2bx
ax c

2
   

 x = 0 ij; v = 0 c = 0 

  x = 
a

b
  j[kus ij  

  vmax = 
a

b
 

 LVs'ku B ij Hkh dkj dk osx 'kwU; gksuk pkfg,A 

 i.e. 
2bx

ax 0
2

    

  x = 0 ; x = 
2a

b

 
 
 

 

  dkjks ds chp dh nwjh 
2a

b
 

 

9. Acceleration of boy, 

 yM+ds dk Roj.k 

  
2

b

50 1
a m/ s

250 5
   

  b

1
v 0 5 1m/ s

5
     

 Acceleration of box, 

 cDls dk Roj.k 

  
2

box

50 1
a m/ s

500 10
   

  box

1
v 0 5 0.5m/ s

10
     

  
bv ,box 1 ( 0.5)    

  = 1.5 m/s. 
 

10. The net charge on middle plate is zero and 

is placed in uniform electric field. Hence net 

force on middle plate is zero. 

 e/; ifêdk ij dqy vkos'k 'kwU; gS rFkk ;g leku 

fo|qr {ks=k ij j[kk x;k gSA vr% e/; ifêdk ij 

dqy cy 'kwU; gksxk 

 

11. V = g R tan   

  (20)2 = 10 × 100 × tan   

 tan  = 
4

10
 = 

2

5
 =tan–1 (2/5) 

 

12. y = x tan – 
2

2 2

gx

2u cos 
 

 4 = 2 tan –
2

10 4

2(2)


  tan = 

9

2
 . 

 

13. v = 
dx

dt
 = 3t2 – 2t 

 v
4
 = 3 × 42 – 2 × 4   = 40 
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 v
2
 = 3 × 22 – 2 × 2 = 8 

 <a> = 4 2v v

4 2




  

         = 
40 8

4 2




  = 16 m/s2. 

 

14. Image velocity (w.r.t. mirror)  = – m × object 

velocity (w.r.t. mirror)  

 Here  m = 1.  

 izfrfcEc dk osx = – m2 × fcEc dk osx  

 ;gk¡ m = 1.  

 

15. The magnitude of deceleration from graph is   

 eanu dk ifjek.k ¼xzkQ ls½ 

  a = 
8 0

4 0




 = 2m/s2 

 The deceleration of block is   

 CykWd dk eanu 

 a = µg    µ = 
a

g
 = 0.2  

16. U(x) = 
3x

3
 – 

25x

2
 + 6x + 3 

 
dU

dx
 = x2 – 5x + 6 = 0 

  x = 2, 3 

 
2

2

d U

dx
 = 2x – 5 

 At x = 2m, 
2

2

d U

dx
 = –1, which is a negative 

value thus U is maximum 

 x = 2m, 
2

2

d U

dx
 = –1, ftldk eku _.kkRed gS] 

blfy, U vf/kdre~ gksxkA 

 At x = 3 m, 
2

2

d U

dx
 = +1, which is a positive 

value thus U is minimum 

 x = 3 m,  
2

2

d U

dx
 = +1, ftldk eku /kukRed gS] 

blfy, U U;wure~ gksxkA 

 U
min

 = U(x = 3) = 7.5 J 

 T.M.E = 15.5 J 

 K
max

 + U
min

 = 15.5 J 

 K
max

 + U
min

 = 15.5 J 

 K
max

 = 15.5 – 7.5 = 8 

 
1

2
 (4) V2

max
 = 8 

  V2
max

 = 4 

  V
max

 = 2 m/s 

17. U
s
 = 2U

h
 + interection energy vUr% ÅtkZ 

 

18. V
B
 – V

A
 = – xE dx  = – [Area under E

x
 – x 

curve] 

 V
B
 – V

A
 = – xE dx  = –[E

x
 – x oØ ls f?kjk gqvk 

{ks=kQy ] 

 V
B
 – 10 = – 

1

2
.2. (–20) = 20 

 V
B
 = 30 V.  

 

19. F 0   means F  is conservative 

 F 0   vFkkZr~ F  laj{kh gSA 

 ˆ ˆF i j
x y

  
    

  
 ×  x y

ˆ ˆF i F j   

 = 
y x

F Fˆ ˆk k
x y

 


 
 = 0 

  
yF

x




 = xF

y




 

 (1) 1
ˆF x j , F

y
 = x, F

x
 = 0 

  
yF

1
x





, xF

0
y





 

 1F  is not conservative   

 1F  vlaj{kh gSA 

 (2) 2
ˆF yi  is not conservative 2

ˆF yi  

vlaj{kh gSA 

 as xF
1

y





, 

yF
0

x





 

 (3) 3
ˆ ˆF y i x j   is conservative as 

 3
ˆ ˆF y i x j   laj{kh gSA 

  xF
1

y





,   

yF
1

x





 

 (4)  4
ˆ ˆF yi xj   is not conservative 

 4
ˆ ˆF yi xj   vlaj{kh gSaA 

 

20.  
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 1+ 22 = constant   

  1d

dt
+ 22 d

dt
= 0   

 (5 + 5) + 2 (5 + v
B
) = 0 or v

B
 = 10 m/s 

 

21.  

  

 By energy equation   

 ÅtkZ lehdj.k }kjk 

 
0

1 2 a

4 2a

 


q =  

1

2
mv2. 

 v = 
0

q

2 m




  x = 2 

 

22. Flux through ABCD.        

 ABCD ls gksdj fo|qr ¶yDl  

 
 

A B 

C D 
z 

G 

F E 
x 

y 

H 

 

  
1
 =EA   

  = (
2ˆ ˆx i y j ). (

2 ˆa i ) 

  = 0 as x = 0 

 Flux through EFGH  

 EFGH ls gksdj fo|qr ¶yDl 

  
2
 = (

2ˆ ˆx i y j ). (
2 ˆa i )   

 = x2.a2 = a4 = 1.0 × 10–4 Nm2/C  

 Flux through BCGF  

 BCGF ls gksdj fo|qr ¶yDl 

  
3
 = (

2ˆ ˆx i y j ). (
2ˆa j ) 

  = a3 = 1.0 × 10–3 Nm2/C  

 Flux through EADH  

 EADH ls gksdj fo|qr ¶yDl 

 
4
 = (

2ˆ ˆx i y j ). (
2ˆa j )  = 0  as   y = 0  

 Flux through ABFE  

 ABFE ls gksdj fo|qr ¶yDl 

  
5
 = (

2ˆ ˆx i y j ). (
2 ˆa k )  = 0   

 Flux through CDHG  

 CDHG ls gksdj fo|qr ¶yDl 

  
6
 = 0 

 Net flux (usV ¶yDl) = (1.0 × 10–4 + 1.0 × 10–3) 

N-m2/C   = 11 × 10–4 N-m2/C 
 

23. F cos  = N  

 N =mg – F sin  

 F = 
mg

cos sin



   
 

 P = F v cos = 
mg v cos

cos sin

 

   
 

          = 
mg v

1 tan



 
 = 25 W 

 

24. Change in velocity   

 =  
area under F – T graph

mass
 

 =  
40 (–10)

5


 = 6 m/s  

 W
F
 = K.E. = 

1

2
 (5) 62  =  90 J  

 

25. W = 

D

1 2

A

(F F ) . ds  

 =  ˆ ˆ ˆ(4i j 4k)   . ˆ ˆ(2i 2k)  = 8 + 8  

 = 16 Joule  ...Ans. 

 

26. Displacement of the point of 'A' of the string  

 jLlh ds fcUnq 'A' dk foLFkkiu 

 = 2 2(3 3) (3)  – 
2 24 3  

 = 6 – 5 = 1 m 

 k = Work done by tension  

 k = ruko }kjk fd;k x;k dk;Z   

 = 50 × 1 = 50 Joule. 

 

27. let m = 300 kg, x = 40 kg 

 (m + x) g – B = (m + x)a 

 B – (m – x) g = (m – x) a 

 mg + xg – mg + xg = 2ma 

 2xg = 2ma 

 a = 
xg

m
= 240 10 4

m/ s
300 3


  

 15a = 20 Ans.  
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28.  

 

 N1 sin 30° = N2 sin 60° 

 N1 cos 30° + N2 cos 60° = mg 

 Solving above equation  

 mijksDr lehdj.k dks gy djus ij 

 N2 = 
mg 10 10

50
2 2


   

 

29.  

  

 All the blocks will be having the same 

acceleration along the length of the string. 

 So, Applying Newtons law along the string 

on A, B & C. 

  6g – 2g sin300 – 2g = (6 + 2 + 2)a   

  

  3g = 10a  

  a = 3g/10  

 or a = 3 m/s2  

30.  

 

 

 

 F
2
 – 2F

1
 cos 30º = 0   

  

  
2

K(q) (Q)

R
 = 

2

2

2(Kq )

( 3R)
 cos 30º  

  Q = 
q

3
 = 

3

3
C = 1 C.  

 

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

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. The wave function is independant of angle 

which implies it belongs to spherically 

symmetric s orbital. Further, it has only one 

radial node at r = Z/2 which indicates 2s 

orbital. 

Sol. rjax Qyu dks.k ls Lora=k gS vFkkZr~ ;g xksyh; 

:i ls lefer s d{kd ls lEcaf/kr gSaA vkxs ;g r 

= Z/2 ij dsoy ,d f=kT;h; uksM+ j[krk gSA tks 

2s d{kd dks bafxr djrk gSA 

 

33. (3) I and II 

 (3) I o II 

34. 3 2 5N H + 2 2–
2 7Cr O  + 13H+   

 3N2 + 4Cr3+ + 14H2O 

 

35. (2) A Q, B S, C R, D P 

 

36. Given : M1 = M2 

 1 1

1

10d x

M
 = 2 2

2

10d x

M
    

  1

2

d

d
 = 2

1

x

x
 × 1

2

M

M
   = 

20

40
 × 

180

60
= 

3

2
 

 Thus, d1 > d2  

2 1
60° 30°

30°60°

N2
N1

N  sin 60°2

N  sin 30°1

N  cos 60°2

N  cos 30°1
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gy fn;k gS] M1 = M2 

 1 1

1

10d x

M
 = 2 2

2

10d x

M
    

  1

2

d

d
 = 2

1

x

x
 × 1

2

M

M
   = 

20

40
 × 

180

60
= 

3

2
 

 vr%] d1 > d2 

 37.     sp3  

     sp 

 SF4
 

 

sp3d  

 XeOF4 



  

 sp3d2, square pyramidal  

 

38. (2)  

 (4) Species  Number of * electrons  

 Lih'kht  * bysDVªkWuksa dh la[;k  

 O2  2 

 O2
–  3 

 O2
2–  4 

  

 Total (dqy) = 9 electrons (bysDVªkWu) 

 

39.  (A) (B) (C) (D)  

 (1) p q r s  

 

40.  (A) (B) (C) (D)  

 (1) p q s r  

   

41. (A) Nitrogen has less favourable electron 

affinity because of stable half filled electron 

configuration, ns2np3. 

 Nitrogen has higher first ionisation energy 

because of stable half filled electron 

configuration, ns2 np3. 

 Across the period, atomic size decreases; 

electrons are added in the same valence 

shell but for addition of each sucessive 

element , the nuclear charge increases by 

one unit positive charge (i.e. proton) So, C > N. 

 IE
2
(C) = 2.35 MJ mol–1  ;  

 IE
2
 (N) = 2.85 MJ mol–1 

 (B) 
eg

H : O = –142 kJmol–1 ;  

 F = –333 kJ mol–1 

 
IE1

; O = 1410 kJ mol–1 ;  

 F = 1681 kJ mol–1 

 Across the period, atomic size decreases. 

So, O > F.  

 O will have greater IE
2
 because it attains half 

filled configuration of N after losing 1 

electron. 

 F has maximum EN in periodic table. 

 (C) 
eg

H; K = –48 kJ mol–1; Mg 67 kJ mol–1 

(stable configuration ns2) 

 
IE1

; K = 419 kJ mol–1; Mg = 737 kJ mol–1 

 Metallic radius/pm K = 227; Mg = 160 

 IE
2
(Mg) = 1.45 MJ mol–1  ; IE

2
 (K) = 3.05 MJ 

mol–1 

 (D) 
eg

H ; F = –328 kJ mol–1 (more inter 

electronic repulsions on account of small 

size) 

 Cl = –349 kJ mol–1 

  
E1

; F = 1680 kJ mol–1; Cl = 1256 kJ mol–1 

 Covalent radius/pm; F = 64 ; Cl = 99 

 IE
2
(F) = 3.37 MJ mol–1  ;  

 IE
2
 (Cl) = 2.29 MJ mol–1 

gy. (A) ukbVªkstu dh bysDVªkWu ca/kqrk blds LFkk;h v)Z 

iwfjr bysDVªªkWfud foU;kl] ns2np3 ds dkj.k de 

gksrh gSA vr% ukbVªkstu dh izFke vk;uu ÅtkZ 

LFkk;h v)Z iwfjr bysDVªkWfud foU;kl ns2 np3 ds 

dkj.k mPp gksrh gSA 

 vkorZ ds vuqfn'k] ijekf.od vkdkj esa deh gksrh 

gS] D;ksafd bysDVªkWu leku la;ksth dks'k esa gh tqM+rs 

gSa fdUrq izR;sd mÙkjksÙkj rRo ds tqM+us ij ukfHkdh; 

vkos'k esa ,d bdkbZ /kukos'k ¼vFkkZr~ izksVkWu½ dh 

o`f) gksrh gSA vr%, C > N. 

 IE
2
(C) = 2.35 MJ mol–1  ;  

 IE
2
 (N) = 2.85 MJ mol–1 

 (B) 
eg

H : O = –142 kJmol–1 ;  

 F = –333 kJ mol–1 

 
IE1

; O = 1410 kJ mol–1 ; F = 1681 kJ mol–1 


4NH

 

N 

H 

H H 
H 




2NO ONO 
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 vkorZ dh vksj] ijek.oh; vkdkj esa deh gksrh gS] 

blfy, O > F.  

 O ds fy, IE
2
 dk eku vf/kd gksxk] D;ksafd ,d 

bySDVªkWu [kksus ds i'pkr~ N ds leku v)Z:i ls 

Hkjk gqvk foU;kl izkIr djrk gSA 

 vkorZ lkj.kh esa F ds fy, EN dk eku vf/kdre 

gksrk gSA 

 (C) 
eg

H; K = –48 kJ mol–1;  

 Mg67 kJ mol–1 (LFkk;h foU;kl ns2) 

 
IE1

; K = 419 kJ mol–1; Mg = 737 kJ mol–1 

 /kkfRod f=kT;k/pm K = 227; Mg = 160 

 IE
2
(Mg) = 1.45 MJ mol–1  ;  

 IE
2
 (K) = 3.05 MJ mol–1 

 (D) 
eg

H; F = –328 kJ mol–1 (NksVk vkdkj dk 

gksus ds dkj.k vf/kd vUrj bysDVªkWfud izfrd"kZ.k) 

Cl = –349 kJ mol–1 

  
E1

; F = 1680 kJ mol–1;  

 Cl = 1256 kJ mol–1 

 lgla;ksth f=kT;k/pm; F = 64 ; Cl = 99 

 IE
2
(F) = 3.37 MJ mol–1  ;  

 IE
2
 (Cl) = 2.29 MJ mol–1 

 

42. 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
 

 
 

43. 

 
1 
 

 

CHO 
 OCH3 

 

NO2 
 

2 

 3 

 
4 

 

 

 

44. Halides undergo S
N
1 reaction in aqueous 

acetone forming a carbocation intermediate. 

The Substrate which forms most stable 

carbocation. Hence it is most reactive. 

 gSykbM] tyh; ,slhVksu esa S
N
1 vfHkfØ;k nsrs gS] 

ftlesa dkcZ/kuk;u e/;orhZ curk gSA vfHkdkjd 

tks lcls vf/kd LFkk;h dkcZ/kuk;u cukrk gSA 

blfy, ;g lcls vf/kd fØ;k'khy gksrk gSA  
 

45. 

 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

 

 

All –Cl atoms are trans to each other and 

 hence are axial 

 lHkh –Cl ijek.kq ,d nwljs ds foi{k gSa rFkk 

 blfy, v{kh; gaSA  

 

 

H 

H H 

H H 

H 
Cl 

Cl 

Cl Cl 

Cl 

Cl 

 

 –Cl and –H are not suitably placed for an 

 E2 reaction i.e. anti-elimination to take 

 place.  

 –Cl rFkk –H  ,d E2 vfHkfØ;k ds fy, mfpr 

 O;ofLFkr ugha gksrs gSa vFkkZr~ izfr&foyksiu gksrk 

 gSA  

 

46. (1)  CH3–O–CH–CH3 

Br 

>  CH3–CH2–CH–CH3 

Br 

   

 

47. 
 

 

is resonance stabilized.  vuqukn 

}kjk LFkk;h gS 

 

48. Carboxylic acids are stronger than H2CO3 

 and H2CO3 is more acidic than phenol and 

 cresol.  

 dkcksZfDlfyd vEy H2CO3 ls izcy gksrs gS ,oa 

 H2CO3 fQukWy vkSj fØlkWy ls izcy gksrs gSA 
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49. 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 
  

50. 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) 

 

 

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. The correct definition also includes the 

terms neutral gaseous atom in ground state. 

So, (ii), (iii), (iv). 

gy. lgh ifjHkk"kk esa Hkh vk| voLFkk esa mnklhu xSlh; 

ijek.kq ds in fufgr gksrs gSA vr% (ii), (iii), (iv).

  

54.  

 x = 0.03 

 nx = 0.06 

 n = 2 

 K
C
 = 

2(0.06)

0.03
= 0.12 

  

55. (i) PCl3   

 

P 

Cl Cl 
Cl 

  

 Pyramidal, non planar  

 (ii) SO3   

 

S 

O O 

O 

  

 

Trigonal, Planar  

 (iii) [Al(OH)4]–   

 

Al 

OH HO OH 

OH 
– 

  

 Tetrahedral, non planar  

 (iv) BF3   

 

B 

F F 

F 

  

 Trigonal, planar 
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 (v) NO3
–  

 

N 

O– O 

O 

  

 Trigonal, planar  

 (vi) H2O2 

 

O 

H 

O 

H 

   

 Open book, planar  
 

56.   N2O3  NO + NO2 

 In 1st vessel  

 at equilibrium 1 atm         1atm 1atm 

 hence Kp = 1 atm  

 In 2nd vessel  

 initially  3 atm         3atm  3atm

  

 at equilibrium 3+x         3–x     3–x 

    Kp = 




2(3 x)

(3 x)
 = 1 

 hence x = 1 

 
2NOP 2atm  Ans. 

gy.   N2O3  NO + NO2 

 lkE; ij  

 1st ik=k esa 1 atm         1atm 1atm 

 vr% Kp = 1 atm  

 

 izkjEHk esa 2nd ik=k esa  3 atm      3atm  3atm 

 lkE; ij        3+x         3–x     3–x 

    Kp = 




2(3 x)

(3 x)
 = 1 

 vr% x = 1 

 
2NOP 2atm  Ans. 

 

57. 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  
  

58. (0004)  

 

59.           

  

  
  

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

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

PART-C: MATHEMATICS  
 

61.    4 3 2 3 6       

    9 2 2 2 7      722   

62.  = 



 

 



+ 



= 1   ,  +  = 

2m3

)4–m(m–
= 

m3

m–4
 

, = 
2m3

2
  

    

 Now vc ( + )2 = 3


22

2

m3

2
3

m9

)m–4(
  

 (4 – m)2 = 18    m2 – 8m – 2 = 0 
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1 2

 

63. x2 + x + 1 = t  
3

,
4

 


 
     

 f(t)=t2 – (m-3)t+m=0 



  

 Case fLFkfr-1
3

0
4

f
 

 
 

 

  
9 3

3 0
16 4

m m     

 
9 9

0
16 4 4

m
    

 
45

4 16

m 
  

 m < 
45

4


 

 Case fLFkfr -II 

 

3/4 

 

 (i) D = 0  (m – 3)2 = 4m 

 m2 – 10m + 9 = 0 

 m = 1,9 

 (ii) f(3/4) > 0  m > – 45/4 

 (iii) +
2

3–m
 > 

4

3
 

 4m – 12 > 6 

 m > 
2

9
 

 from (i) and (ii) and (iii)  m = 9  

 (i), (ii) vkSj (iii) ls  m = 9 

 

64. x2 – 2px + (8p – 15) = 0 

  f(1) < 0  and rFkk f(2) < 0  

   f(1) = 1 – 2p + 8p – 15 < 0   

   p < 7/3 

  and rFkk f(2)  = 4 – 4p + 8p – 15 < 0 

   

  4p – 11 < 0    
11

p
4

     

 Hence vr%, p ( , 7/3)   Ans. 

 

65. Given equations are    

 x3 + ax + 1 = 0    

 or x4 + ax2 + x = 0 

 and x4 + ax2 + 1 = 0 

 from (1) – (2), we get x = 1. Thus, x = 1 is 

common root    

Hence, 1 + a + 1 = 0 

a = – 2  

gy-  nh xbZ lehdj.k  

 x3 + ax + 1 = 0 

 ;k x4 + ax2 + x = 0 

 vkSj x4 + ax2 + 1 = 0 

 (1) – (2) ls x = 1 vr% x = 1 mHk;fu"B ewy 

vr%, 1 + a + 1 = 0 

a = – 2  

 

66. Sin (x – 3) > 0 = 2n𝜋< x – 3 < (2n + 1)𝜋 

   

 3 + 2n𝜋< x < 3 + (2n +1)𝜋 

 For n = –1 ds fy,    

 3 - 2𝜋< x < 3-𝜋   

 Also rFkk 16-x  0  –4  x  4   

  Domain izkUr : x  (3 – 2, 3–)  (3, 4] 

 

67. Let  h(x) = x3 – 3x2 – 9x + 2,    x  (–, 3]  

 h(x) = 3x3 – 6x – 9 = 0   x2 – 2x – 3 = 0

   

 

 

7 

2 

3 –1 

 

 – < h(x)  7 

 0 < eh(x)  e7 

 so range = co-domain so onto 

 f (x) = 2x9–x3–x 23

e  (3x2 – 6x – 9) 

 f (x) can be positive and negative on (–, 3] 

 so many-one 

gy-  ekuk h(x) = x3 – 3x2 – 9x + 2,    x  (–, 3] 

 h(x) = 3x3 – 6x – 9 = 0   x2 – 2x – 3 = 0 

 

 

7 

2 

3 –1 

 

 – < h(x)  7 

 0 < eh(x)  e7 

 blfy, ifjlj = lgizkUr blfy, vkPNknd  

 f (x) = 2x9–x3–x 23

e  (3x2 – 6x – 9) 

 f (x) /kukRed ;k _.kkRed gks ldrk gS (–, 3] 

ij  

 blfy, cgq,sdh 
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68. 
1 x

22
1

g '(y) f '(x) 2e x x 1
f '(x)



     

  

 
1 x

22

1
g '(y) .............(1)

2e x x 1


 

  

   

 
1 x 2 3

2
x x 7

y f (x) 4e 1 x
2 3 6



         

    x = 1   

  
7 1 1

g '
6 2 1 1 1 5

 
    

   
 

 

69. period of f(x) = 




]a[2

2
 = 1   

  f(x) dk vkorZ = 




]a[2

2
 = 1  

   ]a[2 = 2    2[a] = 4     [a] = 2   

   a  [2, 3) 

 

70. b
x

a

x

x3sin
lim

230x



= 

3

3

0x x

bxaxx3sin
lim




 

  = 
2

2

0x x

bxa
x3

x3sin
3

lim




 

 For existence, if limit (3 + a) = 0 

 vfLrRo ds fy, ;fn lhek limit (3 + a) = 0 

  a = –3 

   1 = 
3

3

0x x

bxx3x3sin
lim




 

  = )tx3(0b
t

ttsin
lim27

30t





 

  = 0b
6

27
  

  
2

9
b 

 

 

71. For continuity, lim = value = 2(given)  

 
2x

lim


f(x) = 
0

0
, Apply L'Hospital's rule   

  lim = 
2x

lim


{2x – (A + 2)} = 2 – A  

  2 – A = 2  A = 0 

gy-  lrrrk ds fy,, lim = value = 2(fn;k x;k gS) 

 
2x

lim


f(x) = 
0

0
, L' gkWLihVy fu;e ls  

  lim = 
2x

lim


{2x – (A + 2)} = 2 – A  

  2 – A = 2  A = 0 

72. f(x + y) = f(x).f(y)      

 f(0) = 
f(h) f(0)

h


  = 11     

 f(3) = 
x 3

lim


 
f(3 h) f(3)

h

 
  

 =  
h 0
lim


 
f(3).f(h) f(3)f(0)

h


 

 
h 0
lim


= f(3) 
f(h) f(0)

h

 
 
 

   

 = f(3).f(0)  

  = e6 × 2 = 2  e6 
 

73. Put x = 
t

1
 we get t  0     

 
t

1
e

t

1
tlim t

0t












    

  = 
t

1e)1t(
lim

t2

0t




= 

t

1eet
lim

tt2

0t




 

 = 
t 0
lim
 












 


t

1e
te

t
t

 

=  0 + 1 = 1 

 

74. A.M   G.M.

8

b2

1

b2

1

a4

c

a4

c

a4

c

a4

c

64

b

c

a 22222

8

4



 

  

8/1

24

82

8

4

b4

1

a256

c

64

b

c

a













  

8/1

84

1








 

  
4

1
 

  
b

1

a

c

64

b

c

a 82

8

4

   8 × 
4

1
  2 

 

75. It is an A.P. ,  a = 20, d = 
3

8
   

 ;g ,d lekUrj Js.kh esa gS,  a = 20, d = 
3

8
  

 Sn > 1568     

 
2

n
[40 + (n – 1) 

3

8
] > 1568  

2

n
× 

3

n8112
 > 1568    

 n2 + 14n > 
8

6
× 1568 = 1176   

 n2 + 14n – 1176 > 0 
 (n + 42)(n – 28) > 0 
 n is positive  

n /kukRed gSA  

 n > 28 

 n = 29  
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76. 
x x

x 0

(2 1)(5 1)
lim

ln(1 cosx 1)

 


  
     

 

x x

x 0

2

(2 1)(5 1)
lim

(ln2)(ln5)x x

ln(1 (cosx 1)) (cosx 1) 1
1x

(cosx 1) x 2



 


  
  




 

 (ln4) (ln5)  

 

77. 
1

. 1
2 1

  
 


 

 
2 2    

 
2 2 0     

 { 1,2}   

  
 Equation of BC   

 BC dk lehdj.k   

 y – 1 =  
1

1
3

x   
1

1
3




   

 
2

3
   

78. Acute angle between the lines 22 yxy4x 

 
= 0 is 

 3/3tan
11

142
tan 11 



        

 Angle bisectors of 0yxy4x 22  are 

 given by 

  0yx
2

xy

11

yx 22
22





 

   yx   

 As x + y = 0 is perpendicular to x – y = 4, the 

 given 

 Triangle is isosceles with vertical angle 

 equal to 3/  

 And hence it is equilateral. 

gy-  js[kkvksa ds e/; U;wudks.k 
22 yxy4x  = 0 gS  

 3/3tan
11

142
tan 11 



   

 0yxy4x 22  ds dks.k v)Zd  

 0yx
2

xy

11

yx 22
22





 

   yx   

 pwfd x + y = 0, x – y = 4 ds yEcor~ gS  

 f=kHkqt lef}ckgq gS ftldk 'kh"kZ dks.k 3/  gSA  

 vr% ;g ,d leckgq gSA  

 
79. Vertex A is mirror image of ex – centre about 

x + y – 2 = 0  

 'kh"kZ A, cfg"dsUnz dk x + y – 2 = 0 ds lkis{k niZ.k 

izfrfcEc gS  

 So put blfy, x = 2  y = 0 

 y = –4   x = 6  

 So blfy,  = 6,  = 0 

80. 1 = ar(ABC) 

 = 
2

1
 × BD × AC 

 = 
2

1
 × 1 × 3 = 

2

3
 sq. unit  

 

 

K L 

B(2,1) 

A

S (2,0) 
D

S (0,0) 
C(3,0) 

 

 Equation of DK : y – 0 = 
2

1
(x – 2) 

 x – 2y – 2 = 0 
 equation of BC : x + y = 3 

 solving then ; k = 








3

1
,

3

8
 

2 = ar(BDK) = 
2

1
 × BD × KL 

= 
2

1
× 1 × 








2–

3

8
 = 

3

1
 sq. units 

ar(ABC). ar(BDK) = 
2

3
 × 

3

1
 = 

2

1
 

gy- 1 = ar(ABC) 

 = 
2

1
 × BD × AC 

 = 
2

1
 × 1 × 3 = 

2

3
 oxZ bdkbZ  

A:(0,

) 

(1, 1)C 

B:(-2,0) 
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K L 

B(2,1) 

A

S (2,0) 
D

S (0,0) 
C(3,0) 

 

 DK dk lehdj.k gS  : y – 0 = 
2

1
(x – 2) 

 x – 2y – 2 = 0 

 BC dk lehdj.k : x + y = 3 

 gy djus ij; k = 








3

1
,

3

8
 

2 = ar(BDK) = 
2

1
 × BD × KL 

= 
2

1
× 1 × 








2–

3

8
 = 

3

1
 oxZ bdkbZ 

ar(ABC). ar(BDK) = 
2

3
 × 

3

1
 = 

2

1
 

 

81. Here   x  N, therefore the 2nd value x = 

6log

3

2

 has to be rejected   

 given equation reduced to   2x32  – 8 · 
x32

+ 12 = 0 ; put 
x32 = y and proceed.  

gy- ;gk¡ x  N blfy, nqljk eku x = 
6log

3

2

 

vLohdk;Z gSA  

 nh xbZ lehdj.k   2x32  – 8 · 
x32 + 12 = 0 ; 

put 
x32 = y j[kus ij rFkk  

 

82. Since f(x) is onto hence range of f(x) 

equals co-domain  

 Now range of 4x2 + 3x in 







0,

2

1–
 is 









0,

16

9–
  

 Hence range of f(x) = cos–1(4x2 + 3x) is 













16

9
cos–,

2

1–
 

 

83. f(x)  = 
1x

x


, f(x) is not differentiable at x = 0, 

x = – 1  

 g(x) = 

)x(f

2
1

1



 = 
2x3

x


   

 g(x) is not differentiable at x = 0,  

 x = – 1 and x = –
3

2
  

gy- f(x)  = 
1x

x


, f(x) x = 0 vkSj x = – 1 ij 

 vodyuh; ugh gSA  

 g(x) = 

)x(f

2
1

1



 = 
2x3

x


 

 g(x), x = 0 ij vodyuh; ugh gSA  

 x = – 1 vkSj x = –
3

2
 

 

84. 

 

y=3 

y=2 

y=1 

  

85. Domain of f(x) = n cos–1 x 

 is  x  [–1, 1) 

  [] = –1 or 0 

gy- f(x) = n cos–1 x dk izkUr 

 x  [–1, 1) gSA 

  [] = –1 ;k 0 

 

86. 
2ab

(a b) ab
 = 

4

5
  5 a b  = 2(a + b) 

  2

2

a

b

 
  
 

 – 5
a

b

 
  
 

 + 2 = 0 

  
a

b
 = 2 or 

1

2
 

 
a

b
 = 4 or 

1

4
 

 

87. sinxlog x 0     

   

  
5

x 1, , 2 , 3
2 2 2
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88. by considering all four quadrants one by 

one, we get then Range of f(x) as {–2, 0, 4} 

gy-  lHkh pkj prqFkkZ'kksa esa ,d ,d djds ysus ij f(x) 

 dk ifjlj {–2, 0, 4} gSA 

 

89.  Given a + b + c = 1 

  0cabcab    

     abc = 2 

  Now 1)cba( 2   

     1ab2cba 222
 

   1cba 222   

  Now, 3cba 333   abc = 1 + 3 × 2 = 7 

 

90. 0LL 21    

     021y1x1    

 0

112

543

2111









  

   
16

3
  

  022y13x19   
  

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