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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 

System of 
Particles, 
Centre of 

Mass, 
Momentum 
and Collision 

2 1,15 1 22 3 12 10.00% 

2 
Rotation 

(Rigid Body 
Dynamics) 

6 2,3,7,12,13,14 2 24,30 8 32 26.67% 

3 Fluid 4 4,8,9,17 _ _ 4 16 13.33% 

4 
Simple 

Harmonic 
Motion 

3 5,11,18 2 27,29 5 20 16.67% 

5 
Rectilinear 

Motion 
1 6 _ _ 1 4 3.33% 

6 Friction 1 10 _ _ 1 4 3.33% 

7 
Newton’s 

laws of 
Motion 

1 16 _ _ 1 4 3.33% 

8 
Work, Power 

& Energy 
2 19,20 2 26,28 4 16 13.33% 

9 
Circular 
Motion 

_ _ 3 21,23,25 3 12 10.00% 

  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 1 31 1 54 2 8 6.67% 

2 Mole concept 3 32,37,40 _ _ 3 12 10.00% 

3 Thermodynamics 2 33,39 2 53,55 4 16 13.33% 

4 Ionic Equilibrium 1 34 _ _ 1 4 3.33% 

5 
Chemical 

Equilibrium 
3 35,36,38 1 51 4 16 13.33% 

6 Thermochemistry _ _ 1 52 1 4 3.33% 

Organic Chemistry 

  Class-11 4   3   7 28 23.33% 

7 
GOC-I (Electronic 

Effect) 
4 41,43,48,49 3 56,57,58 7 28 23.33% 

Inorganic Chemistry 

  Class-11 6   2   8 32 26.67% 

8 Chemical Bonding 6 42,44,45,46,47,50 2 59,60 8 32 26.67% 

  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 Trigonometry 3 61,65,66 1 89 4 16 13.33% 

2 
Binomial 
Theorem 

2 62,63 3 82,83,90 5 20 16.67% 

3 Circle 3 64,75,77 _ _ 3 12 10.00% 

4 Basics 2 67,68 2 85,86 4 16 13.33% 

5 
Quadratic 
Equation  

2 69,70 1 84 3 12 10.00% 

6 
Permutation 

and 
Combination 

3 71,72,73 1 81 4 16 13.33% 

7 
Solution of 

Triangle 
1 74 _ _ 1 4 3.33% 

8 
Mathematical 

Reasoning 
1 76 _ _ 1 4 3.33% 

9 Straight Line 3 78,79,80 2 87,88 5 20 16.67% 

  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 1 1 2 4 3 1 2 2 3 

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

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

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

Ans. 0010 0003 0006 0011 0005 0021 0010 0096 0002 0018 

PART-B: 
CHEMISTRY 

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

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

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

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

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

Ans. 0003 0007 0006 0004 0004 0008 0007 0010 0005 0007 

PART-C: 
MATHS 

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

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

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

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

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

Ans. 0066 0005 0040 0011 0004 0011 0020 0005 0008 0000 

 

 

  

ANSWER KEY (AK) 
 

STUDENT'S SPACE 
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TEXT SOLUTIONS (TS)  
 

PAPER 
 

PART-A: PHYSICS  

 

1. Velocity of particle after 5 s 

 v = u – gt 

 v = 100 – 10 × 5 

 = 100 – 50 = 50 m/s (upwards) 

 Conservation of linear momentum gives 

 Mv = m1v1 + m2v2 ......(i) 

 Taking upward direction positive, the 

velocity v1 will be negative. 

  v1 = – 25 m/s, v = 50 m/s  

 Also M = 1 kg, m1 = 400 g = 0.4 kg 

 and m2 = (M – m1) = 1 – 0.4 = 0.6 kg 

 Thus, Eq. (i) becomes, 

 1 – 50 = 0.4 × (–25) + 0.6 v2 

 or 50 = – 10 + 0.65 v2 

 or 0.6 v2 = 60 

 or v2 =
60

0.6
 = 100 m/s  

 As v2 is positive, therefore the other part 

will move upwards with a velocity 100 m/s. 

gy. 5 lsd.M ckn d.k dk osx]  

 v = u – gt 

 v = 100 – 10 × 5 

 = 100 – 50 = 50 eh@ls (Åij dh vksj) 

 laosx laj{k.k ds fl)kUr ls  

 Mv = m1v1 + m2v2 ......(i) 

 Åij dh fn'kk /kukRed ysus ij] osx v1 _.kkRed 

gksxk  

  v1 = – 25 eh@ls, v = 50 m/s eh@ls 

 rFkk m = 1 kg, m1 = 400 g = 0.4 kg 

 m2 = (m – m1) = 1 – 0.4 = 0.6 kg 

 leh- (i) ls  

 1 × 50 = 0.4 × (–25) + 0.6 v2 

 or 50 = – 10 + 0.65 v2 

 or 0.6 v2 = 60 

 or v2 = 
60

0.6
 = 100 eh@ls  

  v2 /kukRed gS vr% nwljs Hkkx dk osx      

100 eh@ls gksxk rFkk bldh fn'kk Åij dh vksj 

gksxhA 

 

2. Torque equation 

 cyk?k w.k Z lehdj.k 

 Hinge = Hinge   

 mg   = 
2

2m(4 )
m

12

 
   

 


  

 
3g

7
 =   

 Tangential acceleration =  = 
3g

7
 

 Li'k Z j s[kh; Roj.k  =  = 
3g

7
 

 Radial acceleration = 2  = 0 

 f=kT;h; Roj.k = 2  = 0 

 Ans. 
3g

7
 

3. Angular velocity (dks.kh; osx) w = 
20 10

0.5


 = 

20 rad/sec.  

 

 

4. FH = Pave × vertical projected area of gate 

 }kj ds {ks=kQy dk Å/okZ/kj ?kVd 

 = A BP P
(2R 3R)

2


 =  2gR g3R

6R
2

   
  

 

= 12gR3  

 

5. C.O.L.M. 

 js[kh; laosx laj{k.k ls (C.O.L.M.) 

 MV
max

 = (m + M)V
new

  , V
max

 = A
1


1
 

  V
new

 = maxMV

(m M)
 

 vc, V
new

 = A
2
.

2
 

  1M.A K

(m M) M
 = 2

K
A

(m M)
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  A
2
 = 1

M
A

(m M)
 

 

1/ 2

1

2

A m M

A M

 
   

 

 

6. Suppose the man drops at A, from A to B 

he is falling freely & than at B parachute 

opens out & he falls with a retardation of 

2.5 m/s
2
. 

2495 m

a  = –10m/s1

2

a  = 2.5m/s2

2

A

B

C  

 AB = 1/2 × 10 × 10
2
 = 500 m 

 BC = AC – AB = 2495 – 500 = 1995 m. 

 Velocity at B, 

  VB = gt = 10 × 10 = 100 m/s   

 Velocity at C, 

 VC = 2
BV 2ay   

= 2100 2 2.5 ( 1995)    = 25 = 5 m/s.  

gy. ekuk fd O;fDr A ij dwn tkrk gS rFkk xq:Ro ds 

v/khu LorU=k :i ls fxj jgk gSA tc ;g B ij 

igq¡p tkrk gS rc isjk'kwV [kqyrk gS rFkk 2.5 

m/s
2 
dk eUnu mRiUu gksrk gSA. 

2495 m

a  = –10m/s1

2

a  = 2.5m/s2

2

A

B

C  

 AB = 1/2 × 10 × 10
2
 = 500 m 

 BC = AC – AB = 2495 – 500 = 1995 m. 

 B ij osx, 

  VB = gt = 10 × 10 = 100 m/s   

 C ij osx, 

 VC = 2
BV 2ay  = 2100 2 2.5 ( 1995)     

       = 25  = 5 m/s  .
 

7. 
2

2




     

 

8. Pressure at (1) :   

 (1) ij nkc 

 P
1
 = P

atm
 + 

 
g (2h) 

 Applying Bernoulli's theorum between 

points (1) and (2) 

 fcUnqvksa (1) o (2) ds e/; cjuksyh izes; vkjksfir 

djus ij 

  

 [P
atm

 + 2
 


 
g

 
h] + g(2h) + 1/2 (2

 
) (0)2    

   

 =  P
atm

 + (2
 
) g

 
(0)

 
+  1/2(2

 
) v2   

  

  v = 2 gh  Ans. 

 

9. P0 + 
2

rw 22
 – gh = P0  

 h = 
g2

rw 22

 

 

10.   

  

 Solving from the frame of cart, we get      

 xkM+h ds funsZ'k ra=k ls gy djus ij gesa izkIr 

gksrk gS  

 N = ma, mg = N   

  mg = ma  a = 
g


 

 

11. 
4 4 4 3M

T 2 m 4
K K K K

 
      

 
s 
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12. 
1


1
 = 

2


2
 

 Since, men move towards middle of turn 

table  decreases hence 
2
 increases. 

 pwafd, O;fDr dsUnz dh vksj xfr djrs gS blfy,  

?kVsxk QyLo:i 
2
 c<sxkA 

 KE = 
2L

2 
 ; L = constant and  

decreases so KE increases  

vr% xfrt ÅtkZ c<sxhA 

 

13. Applying angular momentum conservation 

about the rotating axis 

 ?kw.kZu v{k ds ifjr% dks.kh; losax lja{k.k ls  

 Li = Lf  

 O + mvR = 
2

2
f

mR
mR

2

 
   

 

 

 
2V

3R
   

14.  

  

  

 using energy conservation ÅtkZ lja{k.k ls  

   mg  
2


 =  

1

2
2 

   mg  
2


 = 

1

2
.

2m

3


 2 

  = 1m   = 
3g


 

   VA =  = 3g  =  3g  

15.    

    

    

v
B
 = ucos  

 V
A
 = usin 

 

16.   

53°

53°

w

100N

T

 

 T sin 53° – 100 cos 53° = 0        T = 75 N 

 Also rFkk, 100 sin 53° – T cos 53° – W = 0 

            W = 35 N 

 

17.   

  

 Thrust force {kSfrt cy F = F
1
 – F

2
 

 = av
1

2 – av
2

2 

 = a(2gh
1
) – a(2gh

2
) 

 = 2ag(h
1
 – h

2
)  = 2agh. 

 

18. f
0
 = 

1

2

mg




  

 where,  is distance between point of 

suspension and centre of mass of the 

body. 

 Thus, for the stick of length L and mass m : 
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 f
0
 = 

1

2 2

L
m.g.

2

(mL /3)
 = 

1

2

3g

2L
  

 when bottom half of the stick is cut of 

 f
0
’ = 

1

2
 

2

m L
.g.

2 4

m (L / 2)

2 3

 = 
1 3g

2 L



= 2  

f
0 
 Ans.  

gy. f
0
 = 

1

2

mg




  

   

 ;gk¡,  fuyEcu fcUnq o oLrq ds nzO;eku dsUnz ds 

chp dh nqjh gSA  

 vr% nzO;eku m rFkk L yEckbZ dh NM+ ds fy,  

 f
0
 = 

1

2 2

L
m.g.

2

(mL /3)
 = 

1

2

3g

2L
 

 tc NM+ dks vk/kk dkV ysa rks  

 f
0
’ = 

1

2
 

2

m L
.g.

2 4

m (L / 2)

2 3

 = 
1 3g

2 L



= 2  

f
0 
 Ans 

 

19. By work energy theorem 

 Wall = K 

 

20. F = 
dU

–
dx

 

  U(x) = kx2   

   

  

 F = –2kx 

 

 

 

21. The horizontal force N by the wall on the 

man provides the needed centripetal force : 

N = m
 
R

 
2. The frictional force f (vertically 

upwards) opposes the weight mg. The man 

remains stuck to the wall after the floor is 

removed if mg = f < 

N i.e. mg <  m R 2. 

The minimum angular speed of rotation of 

the cylinder is 
min

 = g/ R  = 10 s–1. 

 O;fDr ij nhokj }kjk yxk;k x;k {kSfrt cy N 

vko';d vfHkdsUnzh; cy çnku djrk gS: N = m
 

R
 
2 gSA Hkkj mg ds foijhr ?k"kZ.kcy f (Å/okZ/kj 

Åij dh vksj gSA Q'kZ ds gVkus ds ckn Hkh fcuk 

fxjs nhokj ls fpidk jg ldrk gS ;fn         

mg = f < 

N vFkkZr~ mg <  m R 2 gSA csyu 

ds ?kweus dh U;wure dks.kh; pky 


min

 = g/ R  = 10 s–1 gSA 

 

22. Solve in the reference frame fixed to the 
wall. 

 Before collision, velocity of ball = 3v 
towards it. 

  After elastic collision of ball = 3v 
away from it (here we have used the result 
that a light mass is reversed by a heavy 
body at rest). 

 Time of flight = 
2h

g
 

  Distance between wall and ball  

= 
2h

3v.
g

. 

gy. ;gk¡ ge nhokj ds funsZ'k ra=k ds lkis{k bls gy 

djsaxsA  

 VDdj ds igys] ckWy dk osx, = 3v ikl vkus 

okyk 

   çR;kLFk VDdj ds ckn] ckWy dk osx = 

3v nwj tkus okyk (fLFkj Hkkjh oLrq ls Vdjkus ds 

ckn ckWy dk osx iyV tkrk gSA) 

 tehu ij fxjus esa yxk le; = 
2h

g
 

 fxjrs oDr nhokj vkSj ckWy ds chp nwjh  

= 
2h

3v.
g

. 

 

 

 



 

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 
SOL01JAMCT4140124C1-10 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 

 

23. f  mg sin  + mr
2   

 

 µ mg cos  mg sin  + mr
2
  

 or ;k µ  tan  + 
2r

gcos




   

  
 

 
2 

mg sin  + mr 

 

 

24. For A : 5m(r) = 5 mg sin37º – T
1
 

  5mr = 3mg – T
1 

.............(i) 

 For B : m2r = T
2
 – mg  .............(ii) 

 For pulley, 

  = T
1
r – T

2
2r 

  = (3mg – 5mr)r – (mg + mg 2r)2r 

  = 3mgr – 5mr2 – 2mgr – 4mr2  

  = mgr – 9mr2  

 ( + 9mr2) = mgr 

  = 
2

mgr

9mr 
 = 

2

mgr

11mr
 

   = 
g

11 r
. 

 

25.   

  

 For the just completing the circular motion, 

minimum velocity at bottom in 

  v
B
 = 5gR  

 Energy conservation b/w point A and B  

  MgH + 0 = 0 + 
1

2
mv

B
2 

  MgH =
1

2
 m (5gR) 

  H = 
5R

2
 

 

gy  

 o`Ùkh; xfr dks iwjk djus ds fy;s ry ij U;wure 

osx  

  v
B
 = 5gR  

 fcUnq A rFkk B  ds e/; ÅtkZ laj{k.k ls  

  MgH + 0 = 0 +
1

2
 mv

B
2 

  MgH =
1

2
 m (5gR) 

   H =
5R

2
 

 

26. work done fd;k x;k dk;Z = 
2

0

f.dx  

  

27. 
2

2

d x

dt
 = 

x

100
    ........ (i) 

 We know ge tkurs gS fd  

a = 
2

2

d x

dt
 = – 2x   ........ (ii) 

 From Eq. (i) and (ii), we have 

 lehdj.k (i) o (ii) ls] 

   2 = 
1

100
 

   =  
1

10
 

 or ;k  
2

T


=

1

10
   

 T = 20= 62.8 

 

28. ma .252 = 
1

2
m (36–9) 

 where a = 
2

2 252

t


 

  t = 96 s 

 

29. 
2
A = 50     

  
 5

2
A = 50 

 25 × A = 50 
 A = 2m 

30. 323   0018 

   

-------------------------------------------------------------- 
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PART-B: CHEMISTRY 

 

31. (a) 5 p  (b) 5 s (c) 4 d (d) 4 p 

 Acc. to (n + ) rule, increasing order of 

energy (d) < (b) < (c) < (a) 

gy % (a) 5 p  (b) 5 s (c) 4 d (d) 4 p 

 (n + ) fu;e ds vuqlkj] ÅtkZ dk c<+rk gqvk 

Øe (d) < (b) < (c) < (a) 

 

32. Mole = 
180

180
 = 1 mol 

 mass of solution = 1180 g 

 V =  
1180 118

1.15 1000 115



 L  

 M =  
1 115

118


= 0.97 M 

gy- eksy = 
180

180
 = 1 mol   

 foy;u dk Hkkj = 1180 g 

 V =  
1180 118

1.15 1000 115



L  

 M = 
1 115

118


 = 0.97 M 

 

33. 
V

P

C

C
 = 1.4 =  

 CP – CV = R 

 CV – CV = R 

 or ;k CV = 
)1–(

R


 and rFkk 

  CP – 


PC
 = R or ;k CP = 

1–

R




 

 CV = 
4.0

2
 = 5 cal/mol K   

 Also (;g Hkh) cV  

 or ;k sV = 
324.0

2


 = 0.15 cal/mol K 

  

35. When some amount of HCl is added to 

equilibrium, the first eq will shift in 

backward direction leading to decrease in 

amount of O
2
. Then, the second eq. will 

shift in backward direction to increase the 

amount of O
2
. Thus, amount of N

2
 gas will 

increase. 

 tc lkE; ij HCl dh dqN ek=kk feyk;h tkrh 

gS] rc izFke lkE; izrhi fn'kk esa foLFkkfir gksxk 

rFkk O
2 
 dh ek=kk esa deh vkrh gSA fQj f}rh; 

lkE; Hkh izrhi fn'kk esa foLFkkfir gksxk] ftlls 

O
2 
dh ek=kk esa o`f) gksxhA bl izdkj N

2
 xSl dh 

ek=kk esa of̀) gksxhA 

 

36. For reaction n < 0 so high pressure is 

favoured for forward reaction. 

 Reaction is endothermic so high 

temperature favours forward reaction. 

 vfHkfØ;k ds fy, n < 0 vr% vxz vfHkfØ;k ds 

fy, mPp nkc lgk;d gSA 

 vfHkfØ;k Å"ek'kks"kh gS vr% vxz vfHkfØ;k ds 

fy, mPp rki lgk;d gSA 

 

37. CaC2 + 2H2O  Ca(OH)2 + C2H2 
 50 gm 

 
2CaCn  = 

64

50
 = 

22HCn  

 Volume vk;ru = 
64

50
 × 22.4 L = 17.5 L 

38.  2HI (g)    H2 (g) + 2(g) 

  0.2  0 0 

  0.04  0.08 0.08 

 Kp = 4 

 

39. It is an open system. 

 ;g ,d [kqyk fudk; gSA 

 

40. N2 (g) + O2 (g)   2NO (g) 

 5L          15 L     2 × 5 (  V  n) 

 (LR)   = 10 L  

 

41. 

 

C=C 

Cl 

H 

H 

Cl  

 = 0   C=C 

HOOC 

H 

H 

COOH 

 

    

 

  0
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S 

H 

S 
H 

µ  0    

  

C 

µ = 0 

N 

C 

N 

 

 

42. (1) the charge size ration increases and 

thus palarising power increases. 

 (2) Boiling point of H2O = 100°C, HF = 20°, 

NH3 = - 35°C etc. 

 (3) Electron affinity of oxygen is least in the 

group 

gy % (1) vkos'k vkdkj vuqikr c<+rk gS rFkk blfy, 

/kzqo.k 'kfDr c<+rh gSA 

 (2) DoFkukad H2O = 100°C, HF = 20°, NH3 = - 

35°C bR;kfnA 

 (3) vkWDlhtu dh bysDVªkWu ca/kqrk lewg es lcls 

de gksrh gSA 

 

43. Positive charge is in conjugation with 

 double bond in (1), (2) and (4). 

 In (3) +ve charge is sp
2
 hydridised and it 

 will not be involved in resonance.   

gy % (1), (2) rFkk (4) esa /kukRed vkos'k f}ca/k ds lkFk 

 la;qXeu esa gSA   

 (3) es +ve vkos'k sp
2
 ladfjr gS rFkk ;g vuqukn 

esa fufgr ugha gksxkA   

 

44. [Al(CH3)3]n  

 

45.  

H–O–O–S–OH 

O 

O  

 

Borax (cksjsDl)

  

 

 

2Na
+
 HO—B 

O—B—O 

O—B—O 

B—OH 

OH 

OH 

2
–
 

O 
,  

 

 O 

P 

O O 

O O 

P 

O 

P=O O=P 
O 

O  

 

 H2S2O5    (Pyrosulphurous acid) 

H–O–S–S–OH 

O 

O 

O 

  

 

 H2S2O5    (ik;jkslY¶;wjl vEy) 

H–O–S–S–OH 

O 

O 

O  

 

46. Bond order of NO = 2.5 

 Bond order of NO
+
 = 3.0  

gy % NO dk ca/k Øe = 2.5 

 NO
+
 dk ca/k Øe = 3.0 

  

47. H4P2O6  = Hypophosphoric acid  

 

 

H – O – P – P –O – H 

O O 

OH OH 
 

gy % H4P2O6  = gkbiksQkWLQksfjd vEy 

 

 

H – O – P – P –O – H 

O O 

OH OH 
 

  



 

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 
SOL01JAMCT4140124C1-13 

Toll Free :  1800 258 5555 | CIN: U80302RJ2007PLC024029 

 

48. 

 O–CH3 

 is impossible structure because 

o-atom does not have 10 electron in its 

valence shell.   

gy % 

 O–CH3 

 vlEHko lajpuk gS D;ksfd o-ijek.kq 

blds la;kstdrk dks'k es 10 bysDVªkWu ugha j[krk 

gSA

 

49. 

 

  

50. 

 

Xe 
F 

F 

F 

F 

   

  4 bond pair + 2 lone pair.  

  Steric Number = 6 

 = sp
3
d

2
.  

gy % 

 

Xe 
F 

F 

F 

F 

   

  4 ca/k ;qXe + 2 ,dkdh ;qXe.  

  f=kfoe la[;k = 6 

 = sp
3
d

2
.  

 

51. AB(s)      A(g)   +   B(g)  

  

            y    2x+y   

 KP = 4.8 × 10–6 

 CB2(s)      C(s)   +   2B(g)   

   x     2x+y   

 KP = 5.76 × 10–6 

  (2x + y)2 = 5.76 × 10–6 

  (2x + y) = 2.4 × 10–3 

  2.4 × 10–3 × y = 4.8 × 10–6  

   y = 2 × 10–3  

 

52. (0007)  

 (i, iii, iv, v, vi, vii, x) 

 

53. (0006)  

 (i, iii, iv, v, vi, vii) 

 

54. For H,  n = 2 is first excited state. we have  

2s, 2px, 2py and 2pz.  

 H ds fy, n = 2 izFke mÙksftr voLFkk gSA gekjs 

 ikl 2s, 2px, 2py rFkk 2pz gksxsaA 

 

56. (0008)  

 (i, ii, iii, iv, v, vii, ix, x) 

 

57. (0007) 

 

58. (0010) 

 

59. Mn
2
O

7
, SO

2
, NO

2
, CrO

3
, SiO

2
 = acidic 

gy % Mn
2
O

7
, SO

2
, NO

2
, CrO

3
, SiO

2
 = vEyh; 

 

60. XeF2  – sp
3
d  XeO4 – sp

3
 

 XeF4 – sp
3
d

2  
XeF6 – sp

3
d

3
 

 PCl3 – sp
3  

PCl2F3 – sp
3
d 

 SF6 – sp
3
d

2  
SiCl4 – sp

3
 

 SO3
2–

 – sp
3  

ClF3 – sp
3
d 

 IF7 – sp
3
d

3  
HClO4  – sp

3
 

 

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

 

PART-C: MATHEMATICS  
 

 

62. Coeff. of x
10

 = 
21

C0 + 
21

C1 + ….. + 
21

C10  

  k = 2
21 - 1

 = 2
20

 

 no. of digits in k = 7 

 (  log10 k = 20 × 0.3010 = 6.020) 

gy- x
10

 dk xq.kkad = 
21

C0 + 
21

C1 + ….. + 
21

C10 

  k = 2
21 - 1

 = 2
20

 

 k ds vadks dh la[;k = 7 
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 (  log10 k = 20 × 0.3010 = 6.020) 

 

 

63 .   

4 2 4 2 4 2

2 2 2

2 2 2

2 2 2

2 2 2

( 3 1) ( 5 1) ( 7 1)

1 1 1
3 5 7

1 1 1
5 7 9

        
   
   

   
        

   

        
                        

a a b b c c

a b c

a b c
a b c

a b c
a b c

 

So minimum value => 5 x 7 x 9 = 315 

U;wure eku = > 5 x 7 x 9 = 315 

 

64. General equation of circle is  

 o`Ùk dk O;kid lehdj.k  

 x
2
 + y

2
 + 2gx + 2fy + d = 0 .....(1) 

 Putting (2,0), (0,1), (4,5) in (1),  we get  

respectively,   

 lehdj.k (1) esa (2,0), (0,1), (4,5) j[kus ij 

 4 + 4g + d = 0,   1+ 2f + d = 0,    41 + 8g + 

10f + d = 0 

  4g – 2f = – 3, g + f = – 5 

  g = – 
13

6
, f = – 

17

6
,  d = 

14

3
  

  x
2
 + y

2
 – 

13

3
x – 

17

3
y + 

14

3
 = 0 

  3 (x
2
 + y

2
) – 13x – 17y + 14 = 0 ......(2) 

 Put (0,c) in (2), 3c
2
 – 17c + 14 = 0 

3c
2
 – 17c + 14 = 0  

lehdj.k (2) esa (0,c) j[kus ij  

  c = 1, 
14

3
. 

 

65. (1) 

   0 0 1
sinAsin 60 A sin 60 A sin3A

4
    

  
0A 25  

 
0 0 0 01

sin25 sin35 sin85 sin75
4

  

               
1 3 1

4 2 2


   

 (2) 

5 2
sin

1011 2 cos
2 11 2

sin
11 2

 
 

   


 

 

5 5 10
sin cos sin

111 11 11
2

sin 2sin
11 11

  


 
 

 

 

(3)  
sin(33º 57 )sin(57º 33 )

sin21 – sin69

   

 
 

 = 
sin24º

–2cos45 sin24 
 = –

1

2
 

 (4)  
1

2
[2cos20°cos100° + 

2cos100°cos140° – 2cos140°cos200°] = 
1

2
 

 
1

2

1 1 1
– cos80 – cos40 – cos340 –

2 2 2

 
     

 
 = 

– 
3

4
 

 

66.  D  0 

  4b
2
  16 ac  b

2
  4ac 

  If ;fn b = 4  4ac  16  ac  4 

   (a, c) = (1, 4), (2, 2), (4, 1), (1, 3), (3, 1), 

 (1, 2), (2, 1), (1, 1) 

  If ;fn b = 3  4ac  9 

   (a, c) = (1, 1), (1, 2), (2, 1) 

  If ;fn  b = 2  ac  1 

   (a, c) = (1, 1) 

 

67. By wavy curve method x  (–3, –1]  (2, 4] 

 {–8} 

non negative integral solutions are x = 3, 4 

gy-  gy djus ij   x  (–3, –1]  (2, 4]  {–8} 

v_.kkkRed iw.kkZad gy x = 3, 4 

 

68. Last term of n
th
 row 

 noha iafDr dk vfUre in  

  
1

1 2 3 ... n n n 1
2
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 As terms in the nth row forms an A.P. with 

common difference 1, 

 noha iafDr lekUrj Js<h esa gS ftldk lkoZvUrj 

1 gSA  

 First term izFke in  = last term vfUre in  – 

(n – 1) (1) 

      
1

n n 1 n 1
2

     

     21
n n 2

2
    

 Sum;ksxQy 

   2 21 1 1
n n n 2 n n

2 2 2

 
     

 
 

     21
n n 1

2
   

 

69. a = k 

 b = 2k 

 c = 3 k 

 
2

222

a

cba 
 = 

2

2

k

k14
 = 14

 

 

70. 
 

2
p r 2prp r

r p pr

 
      

 
2

4pr
2

q
   

2pr
q

r p

 
 

 
     

 
24b

2
ac

    2 2b q acpr    

 
 

22 a c 2ac4b 2ac a c

ac ac c a

 
   

  2b a c   

 

71. Refer to answer key 

 

72. x, y, z are amounts, 

 then 
101

50

x y z x x

x

    

 
 

 and y, z   50 

 x + y + z = 101 

   no. of ways = coefficient of x
101

 in (1 + x 

+ x
2
 + …….. + x

50
)
3
 

 = 103 52
101 503C . C  

gy- x, y, z jkf'k gSA  

 rc 
101

50

x y z x x

x

    

 
 

 vkSj y, z   50 

 x + y + z = 101 

   rjhdks dh la[;k(1 + x + x
2
 + …….. + x

50
)
3 

esa x
101 

dk xq.kkad gS  

 = 103 52
101 503C . C  

 

73.  Clearly x = 0, 1, 2, 3, … , 10. Let x = k; then 

 0  k  10. 

  When x = k, y + z = 21 – 2k. 

  The number of non-negative integral 

 solutions  

  = the number of ways to distribute (21 – 2k) 

 Identical things (each thing is the number 

1)  among 2 persons 

  = 



12
12k221 C 1

k222 C = 22 – 2k 

   The required number of solutions  

  = 



10

0k

)k222(  = 22 + 20 + 18 + … + 2 

  = 2(1 + 2 + 3 + … + 11) = 132
2

1211
2 


  

gy- Li"Vr;k x = 0, 1, 2, 3, … , 10 ekuk x = k rc 

0  k  10. 

  tc x = k, y + z = 21 – 2k. 

  v_.kkRed iw.kkZad gyksa dh la[;k = (21 – 2k) 

 lozle oLrqvksa dks nks O;fDr;ksa esa ckVus ds rjhds  

  = 



12
12k221 C 1

k222 C = 22 – 2k 

   gyksa dh la[;k  

  = 



10

0k

)k222(  = 22 + 20 + 18 + … + 2 

  = 2(1 + 2 + 3 + … + 11) = 132
2

1211
2 
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74.  
a cosA b cosB c cos C

a b c

 

 
 = 

 
2(sin2A sin2B sin2C)

2R(sinA sinB sinC)

 

 
 = 

 
4sinA sinB sinC

A B C
8cos cos cos

2 2 2

    

 = 4
A B C

sin sin sin
2 2 2

=
r

R
. 

75.  AM = MB = 3. 

 CM  = 
2 2

2(3) – 5(–1) 18

2 5




= 29  

  

 R = Radius f=kT;k  R
2
 = CA

2
 = AM

2
 + CM

2
 

= 3
2
 + 29 = 38 

 Equation of circle is o`Ùk dk lehdj.k   

 (x – 3)
2
 + (y + 1)

2
 = R

2
 = 38  

  x
2
 + y

2
 – 6x + 2y = 28 

 

78. Let slope of line L = m   

 
m – (– 3)

1 m(– 3)
 = tan 60º = 3   

 
m 3

1 3m




= 3    

 taking positive sign, m + 3  =  3 – 3m 

  m = 0  

 taking negative sign  m + 3 + 3 – 3m = 0 

  m = 3    

 As L cuts x-axis    m = 3  

 so L is y + 2 = 3 (x –3) 

gy- ekuk js[kk L dh izo.krk = m 

 
m – (– 3)

1 m(– 3)
= tan 60º = 3   

 
m 3

1 3m




= 3    

 /kukRed fpUg ysus ij m + 3  =  3 – 3m  

 m = 0  

 _.kkRed fpUg ysus ij m+ 3 + 3 – 3m = 0 

  m = 3    

 pwafd L, x-v{k dks izfrPNsn djrh gS   

  m = 3  

 blfy, L dk lehdj.k y + 2 = 3 (x –3) 

 

79. ax2 + 2hxy + by2 + 2gx + 2fy + c can be 

 resolved in 2 linear factors if :  

 abc + 2fgh – af2 – bg2 – ch2 = 0  

   – 12 – 2 

2
5

2

 
 
 

 + 2

2
m

2

 
 
 

  = 0 

  m2 = 49 

  m = ± 7 

gy ax2 + 2hxy + by2 + 2gx + 2fy + c dks nks 

js[kh; xq.ku[k.Mksa ds xq.kuQy esa O;Dr fd;k tk 

ldrk gS ;fn & 

 abc + 2fgh – af2 – bg2 – ch2 = 0  

   – 12 – 2

2
5

2

 
 
 

  + 2

2
m

2

 
 
 

  = 0 

  m2 = 49      m = ± 7 

 

80. 

 

B 

A 















2

3
,0
















0,

2

3 

O (0,0) 

(sin, cos) 


P 

 

 P will lie inside the OAB    






 

2
,0  

 P, OAB ds vUnj fLFkr gksxk   

   






 

2
,0  

 and vkSj sin  + cos  < 
2

3
  

sin 






 


4
 < 

2

3
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  + 
4


 < 

3


 or ;k  + 

4


 > 

3

2
 

  0 <  < 
12


 or;k 

2


 >  > 

12

5
 

 

81. 
5
C2 × 2 + 

5
C1 × 

4
C1 × 2 + 

4
C2 = 66 

 

82. use ...CCC k
2k

k
1k

k
k  

1r
1n

r
n CC 

  ls

 sum ;ksx = )C...CC( 30
30

30
97

30
98  + 

 )C(...)C...C( 30
30

30
30

30
97     

  = ]CCAs[C...CC 31
31

30
30

31
31

31
98

31
99   

  = 32
100 C  

 

 

 

 

83.  75/19| –2–x||2–x| )3(3   

    56733CT 9|2x|2|2x|
5

7
6    

  2,6x4|2x|273 9|2x|3 

  

 

84.  a + b + c + d = 0 

    Roots are ewy gS
dcba

1
,

1
,

1
,

1 
  

  Replace 
x

x
1

   

  03
11

4




















x
b

x
 

  x dks 
x

x
1

  j[kus ij  

  03
11

4




















x
b

x
 

 013 34 bxx  

  3,   1,   1      

 

85. 
    

3

r

3 3

r 2
log

r 1
T

log r 1 log r 2

 
 

 


 
  

 
   
   

3 3
r

3 3

log r 2 log r 1
T

log r 1 log r 2

  


 
 

 
   r

3 3

1 1
T

log r 1 log r 2
 

 
 

 1
3 3

1 1
T

log 2 log 3
   

 2
3 3

1 1
T

log 3 log 4
   

   

 160
3 3

1 1
T

log 160 log 162
   

 Sum ;ksxQy = 4
)2)(log162(log

2log162log

33

33 


 

 

 

 

 

 

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

 

   

 

 integral value of m for four solns.  m = 0 

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

 

   

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

 

87. ax + by + c = 1 

  ax + by + 
t – 5a – 4b

20
 = 1 

  20ax + 20by + t – 5a – 4b = 20 

4
 
4 

4
 
4 
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  a(20x – 5) + b(20y – 4) + (t – 20) = 0 

 If  t = 20, then line passes through 
1 1

,
4 5

 
 
 

. 

 ;fn t = 20 gS] rks js[kk fcUnq 
1 1

,
4 5

 
 
 

 ls xqtjrh 

gSA 

 

88.  

 

 

D C(–4, –3)  

A(4, 3)  B 

(a, b)  

  

Slope of DC dh izo.krk = 
4

3





a

b
 

 Slope of DA dh izo.krk = 
4

3





a

b
 

 1
4a

3b

4a

3b










 

   25ba 22   

 Possible points of B & D 

 B vkSj D ds laHkkfor fcUnq 

 B(3, 4)  D(–3, 4) 

 B(3, –4)  D(–3, 4) 

 B(4, –3)  D(–4, 3) 

 B(5, 0)  D(–5, 0) 

 B(0, 5)  D(0, –5) 

 

 

89. 4sin9 sin21 sin39 sin51 sin69 sin81

sin54

     


 

 = 4sin9ºcos9º . sin39ºcos39ºsin21ºcos21º

sin54º
   

 = 
sin18º . sin78ºsin42º

2sin54º
 = 

sin18º

4

(cos36º –cos120º )

sin54º
=  

1

8
  

 

 

90.  
r2n 1

r ra C 1    

    
r 12n 1

r 1 r 1a C 1


    

    
2n r 2n r2n 1 2n 1

2n r 2n r r 1a C 1 C 1
  

       

      
r 1 2n r2n 1

r 1 2n r r 1a a C 1 1 0
 

  
      
  

 

  

 

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