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PAPER  

PART-A: 
PHYSICS 

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

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

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

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

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

Ans. 0003 0008 0004 0010 0035 0048 0019 0010 0020 0003 

PART-B: 
CHEMISTRY 
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PART-C: 
MATHS 
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TEXT SOLUTIONS (TS)  
 

PAPER 

 

PART-A: PHYSICS  

1. N1 = mg …….(1) 
 N2 = fr  …….(2) 
 Appling torque balance about the point A : 

 

cm 

A 

N2 

N1 

mg 37º 

fr  
 (mg) /2 sin 53º = (N2) () sin (37º)  
 get N2 = fr = 200 N 
 
2. From energy conservation  

 U KE    
2

21 m
mg

2 2 3

  
        

 
 

 
3g

 


 

 R = mg + m
2
rcm = mg + m 

3g

2

  
  
  




 

 
5mg

R
2

  

 

3. mv î  + mv ĵ  + 2m v


3 = 0 

 3v


 = 
ˆ ˆ(v i vj)

–
2


 = 

v

2
 –( î  + ĵ ) = – 

v

2
. 

 kf = 
1

2
mv2 + 

1

2
mv2 + 

1

2
2m 

2v

2
. 

 kf = 
23mv

2
 

 

4. Moment of inertia of a cylinder about an 
axis passing through centre and normal to 

circular face 

2MR

2
  

 Moment of inertia of a cylinder about an 
axis passing through centre and normal to 

its length 
2 2L R

M
12 4

 
  

 
  

 But    
2 2 2MR L R

M
2 12 4

 
  

 
 

 or 

2 2 2R L R

2 12 4
  or 

2 2R L

4 12
  

  L 3 R  

 

5. 2
21

tb

21 )–(
2

1
K 




  

 2
i

tb

bt

2

1
K 




  

 

6. mAuA + mB0 = (mA – mB)v 

  mAuA = (mA – mB)v 

  
2

1
mAuA

2
 = 

2

1
(mA – mB)v

2
 

  mAuA
2
 = (mA – mB)v

2
 

  
BA

A

mm

m


 = 

2
A

2

u

v
 

  
BA

A

mm

m


 = 

2
BA

2
A

)m–m(

m
 

  (mA – mB)
2
 = mA(mA + mB) 

  mA
2
 + mB

2
 – 2mAmB = mA

2
 + mAmB 

  mB(mB – 2mA) = mAmB 

  mB = 3mA 

  
B

A

m

m
 = 

3

1
 

 
7. Since, there is no external torque, angular 

momentum will remain conserved. The 
moment of inertia will first decrease till the 
tortoise moves from A to C and then 
increase as it moves from C and D. 

Therefore  will initially increase and then 
decrease. 

 Let R be the radius of platform m the mass 
of disc and M is the mass of platform. 

 Moment of inertia when the tortoise is at A 

  
1
 = mR2 + 

2MR

2
 

 and moment of inertia when the tortoise is at 
B 

O

ar

B C D

vt  

 
2
 = mr2 + 

2MR

2
   

 here    

 r2 = a2 +  2 2 2[ R a vt]   

 From conservation of angular momentum 

    
0
 

1
 = (t)

2
  

 substituting the values we can see that 

variation of (t) is nonlinear. 
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8. a = 
2

2

gsin

k
1

R





 = 

3
g

5
2

1
3





 =
9g

25
 

9. mv1 + mv2 + mv3 = 0 

 1v


 + 2v


 + 3v


 = 0 

 0 + v GB  + 3v


 = 0 

 3v


 = – v GB  

 = v GB  

10. U = 2x
2
 + 3y

3
 + z

2
 

 
dr

du
–F   

 )k̂2ĵy9îx4–(F 2 


 

 ˆ ˆ ˆF (4i 36j 2k) N   


 

11. v = 
dt

ds
 = 6t + 6  

 at =  
dt

dv
= 6   

 ac = 
r

v 2

 = 
12

122

= 12    

 a =  2
t

2
C aa  =  56 m/s2   

12. If the both mass are revolving about the 

axis yy' and tension in both the threads are 

equal then 

 ;fn nksuksa nzO;eku yy' v{k ds ifjr% pDdj yxk 

jgs gSa rFkk nksuksa /kkxksa esa ruko leku gS] rks] 

 

M m x 

y 

l 
y' 

 

 
2 2M x m (l x)      

  Mx m(l x)    
ml

x
M m




 

13. 22(u gL)  

 

14. mv = 4mv1 + m
2

v
  

  m
2

v
 = 4mv1 

 v1 = 
8

v
    

  
2

1
mv1

2
 = mgh 

 
2

1
 × 

64

v2

 = gh   

  h = 
g128

v2

 

 

15. m
2
  m

1
  

  v       

   u = 0 

 conservation of linear momentum along x 

direction   

 x fn'kk ds vuqfn'k laosx laj{k.k fu;e ls  

 m
2
v  =  m

1
v

x
  

  2

1

m v

m
= v

x
  

 along y direction    

 y fn'kk ds vuqfn'k  

 m
2 
×  

v

2
 = m

1
 v

y 
  

 tan   = 
1

2
  

 

16.  Both Assertion and Reason are true and 

Reason is the correct explanation of 

Assertion. 

 dFku o dkj.k nksuksa lR; gS rFkk dkj.k dFku dk 

lgh Li"Vhdj.k gSA 

   

17. If force on a particle is zero, then 

momentum of the particle is constant. 

 If torque  r F  


 = 0 = 
dJ

dt



 

 Then angular momentum J


 is constant  

 For couple forces on finite sized object, net 

external force is zero, but torque is non 

zero. 

 ;fn ,d d.k ij cy 'kwU; gS] rks d.k dk laosx 

fu;r gksxkA 

 ;fn vk?kw.kZ r F  


 = 0 = 
dJ

dt



 

 rks dks.kh; laosx J


 fu;r gSA 

 ifjfer vkdkj dh oLrqvksa ij cy ;qXeksa ds fy, 

dqy ckg~; cy 'kwU; gS ysfdu vk?kw.kZ v'kwU; gSA 
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18. If the surface is smooth, there will be no 

energy loss. So we can apply the energy 

conservation  

 Ki + Ui = Kf + Uf  

 2 21 1
mV 0 0 kx

2 2
    

 2 21 1
(50)(2) 0 0 (100)x x 2m

2 2
      

 

19. 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

 
  
 

 

 x
2 
+ x – 2 = 0    

   x
2 
+ 2x – x – 2 = 0 

  (x – 1) (x + 2) = 0   

  x = 1 m   

20.  

 

 

M/4 

R/2 

M, R 

 

 I1 = 
2MR

2
 

 I2 = 

2

2 2

M R

M R 3MR4 2

2 4 2 32

  
  

    
   
  

 

 Inet = I1 – I2 = 
2 2 2MR 3MR 13MR

–
2 32 32

  

 so answer is 3. 

 

21. a = 

2

cm

mR
1

sing





 = 

2

1
1

2

1
10




 = 

3

10
 

 time taken to return back 

 T = 
effg

u2
 = 

3/10

52
 = 3 sec. 

 

22. 0008 

 

23. 0004 

 

24. From momentum conservation in 

perpendicular direction of initial motion. 

 2211 sinmv10sinmv 
 
 ......(1) 

 Given that 2
1

2 mv
2

1

2

1
mu

2

1








  .......(2) 

 From equation (1) & (2) 

 sin 1 = 10  sin 2  

 n = 10 

 

25. Speed of the cylinder at the lowest point  

 
cm

2

2gh 2gR 4
V gR

1 3
11

2mR

  




 

 
2
cmmV m 4

N mg mg gR
R R 3

 
     

 
 

 
7

N mg
3

  

 

26. 2 21 2
cm

1 2

m m (12m)(16m)
d d

m m 12m 16m

 
   

  
 

 2
cm

48
md

7
   

 

27. ˆ ˆ ˆ ˆr OP (3 – 5) i (6 – 3)j –2i 3j    


 

 ˆ ˆ ˆ ˆr F (2i 3j) (3i 5j)      


 = ˆ–19 k  

 

28.  

 


m

2
x 

mg 

x 

N 

Y 

X 

 

 (1) m
2
x cos  = mg sin   

  tan = 
2x

g


 ; tan  = 

dy

dx
 = 10x 

 (2) N = m
2
x sin  + mg cos   

   10 rad/ sec   
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29. x + 5 x = 24 R     

 so      x = 4 R , 5 x = 20 R 

 

30. 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

. 

 ;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

. 

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

PART-B: CHEMISTRY 

 

41. 

 

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
.  

 

 

42. Due to inert pair effect. 

 vfØ; ;qXe izHkko ds dkj.kA 

 

43. XeO4 will have normal bond angle of sp
3
 

hybridization and SF4 has no -bond. 

gy- XeO4  sp
3
 ladj.k dk lkekU; ca/k dks.k j[ksxk 

rFkk SF4 -ca/k ugha j[krk gSA  

 

44. 
 

z = -bond 

py py 

 

 

 

z = -bond 

px px  

gy- 
 

z = -ca/k 

py py 

 

 

 

z = - ca/k 

px px  

 

45. (3) SO3 does not follow octet rule. 

 (3) SO3 v"Vd fu;e dk ikyu ugha djrk gSA  

  

46. sp3d hybridisation in XeF2 does not involve 

22 y–x
d  orbital.  

gy- XeF2 esa sp
3
d ladj.k esa 22 y–x

d  d{kd lfEefyr 

ugha gSA 

 

47. H4P2O6  = Hypophosphoric acid  

 

 

H – O – P – P –O – H 

O O 

OH OH 
 

gy- H4P2O6  = gkbiksQkWLQksfjd vEy 
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H – O – P – P –O – H 

O O 

OH OH 
 

 

48. (BH
3
)

2
   or  (B

2
H

6
) 

     

 It contains two 3 centre-2 electron bonds. 

gy- (BH
3
)

2
   ;k  (B

2
H

6
) 

   

 blesa nks 3 dsUæ-2 bysDVªkWu caèk gksrs gSA 

 

49. In PH3, bond angle is 93º, because of 

drago rule.  

 Mªsxks fu;e ds dkj.k PH3 esa ca/k dks.k 93º gSA  

  

50. -character in Si–N bond is due to  

 3d  2P back bonding. 

gy- Si–N cU/k esa -y{k.k] 3d  2P  

 i'p cU/ku ds dkj.k gksrk gSA 

 

56. Mn
2
O

7
, SO

2
, NO

2
, CrO

3
, SiO

2
 = acidic 

 Mn
2
O

7
, SO

2
, NO

2
, CrO

3
, SiO

2
 = vEyh; 

 

57.  

 Number of 90º bond angle in PCl5 are 6 

 PCl5 esa 90º ds fdrus ca/k dks.k 6 gSA 

58. % of s character in sp
3
 = 25%  

 sp
3
 esa % s y{k.k = 25% 

 

59. (i) Planar molecules :  

 XeF
2
, ClF

3
, H

2
O, [XeF

5
]–, I

3
–, BCl

3
, XeF

4
. 

 (ii)  SF
4
 – See - Saw shape 

  PCl
5
 – Trigonal bipyramidal 

  SF
6
 – Square bipyramidal 

  IF
7
 – Pentagonal bipyramidal 

gy- (i) leryh; v.kq :  

 XeF
2
, ClF

3
, H

2
O, [XeF

5
]–, I

3
–, BCl

3
, XeF

4
. 

 (ii)  SF
4
 – lh&lkW vkd`fr 

  PCl
5
 – f=kdks.kh; f}fijkfefM; 

  SF
6
 – oxkZdkj f}fijkfefM; 

  IF
7
 – iapdks.kh; f}fijkfefM; 

 

60. 

 

Te 

Cl 

Cl 

Cl 

Cl 
 

 

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

 

PART-C: MATHEMATICS  
 

61. y = f(|x|)  

    

   y = –f(|x|)  

     

 

62. 
ix

16
16




  ix  = 256  

 Excluding 16 sum of 15 observation = 240 

 Adding 3 more observations  

 Sum = 252 and number of observation = 18 

 So mean = 
252

18
=14  

gy- 
ix

16
16




  ix  = 256 

 16 os NksMdj 15 izs{k.kksa dk ;ksxQy = 240 

 3 vkSj vf/kd izs{k.k dks tksMus ij  

 ;ksx = 252 rFkk izs{k.k dh la[;k = 18 
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 blfy, ek/; = 
252

18
=14  

 

63. 8

6

log x2
x

x

 
 

 
 

 T4 = 
6
C3 .  8

3
3

log x2
. x

x

 
 
 

= 20 × 8
7 

 
 8log x 72

.x 2
x

   
8log x

6 2x
2 8

x
   

 Taking logarithms on both sides to the 

base 8, we get  

 nksuksa i{kksa dk vk/kkj 8, ds lkFk y?kqx.kd ysus ij 

      
2

8 8log x 2 log x  

   log8 x = 2 or – 1   x = 8
2
 or 

1

8
 

 

64. |a| + |b| > |a – b|       ab > 0    

      (x
2
 – 2x)(x – 4) > 0    

      x(x – 2)(x – 4) > 0    

     x (0, 2)  (4, )    

 

65. Coefficient of x
2
 in (1 + ax + bx

2
)(1 – 3x)

15
 

 = 
15

C2(–3)
2
 + a.

 15
C1(–3) + b.

15
C0  = 0 

 9.
2

14.15
– 3.a.15 + b = 0 

 15 × 63 – 45a + b = 0   ……..(1) 

 Coefficient of x
3
 in (1 + ax + bx

2
)(1 – 3x)

15
 

 = 
15

C3(–3)
3
 + a.

 15
C2(–3)

2
 + b.

15
C1 (–3) = 0 

 23.
23

13.14.15


– a.3.

2

14.15
+ 15.b = 0 

 7.13.3 – 21a + b = 0   ……(2) 

 by using (1) – (2) 

 672 – 24a = 0   a = 28 

 Hence b = 315 

 

 

66. n = 88  

 Median = 
th th44 value 45 value 56 57

2 2

 
  

= 56.5  

 ekf/;dk = 
44 45 56 57

2 2

 


ok ¡ eku ok¡ eku
 = 

56.5   

 M.D.(median) = ekf/;dk ds lkis{k ek/; 

fopyu  

= 

88

i

i 1

x – 56.5
43.5 42.5 .... 0.5 0.5 .... 43.5

88 88
      




  

 = 
1 3 5 ..... 85 87

88

    
 = 22 

 

67. |x – 3| – a = ±5  |x – 3| = a + 5, a – 5  

 a + 5 < 0   and vkSj   a – 5 < 0  

 a < – 5   and vkSj a < 5 

 a (–, –5) 

68. Tr + 1 = 10Cr x
10 – r 

r

2

–1

ax

 
 
 

  

 Tr+1 = 10Cr x
10 – 3r 

r
–1

a

 
 
 

 

  coefficient of x is – 15 x dk xq.kkad –15 gS 

   10C3. 

3
–1

a

 
 
 

 = – 15  

 

69. Given fn;k x;k   = 9 

 Let a student obtains x  marks out of 75. 

Then his marks out of 100 are 
4x

3
. Each 

observation is multiply by 
4

3
. 

 ekuk ,d fo|kFkhZ 75 esa ls x vad izkIr djrk gS 

rks mlds vad 100 esa ls 
4x

3
 gksxsaA izR;sd izs{k.k 

dks 
4

3
 ls xq.kk djus ij 

 New  SD u;k ekud fopyu,  = 
4

3
  9  

= 12 

  
2
 = 144. 

70. x2   > x + 18 ..... (i)    

 2 – x  0  x  2 ..... (ii)  

 Case fLFkfr I x + 18  0 x  –18 ..... (iii) 

 equation (i) always holds 

 lehdj.k (i) gksxh ;fn  

 x  (–, –18] 

 Case fLFkfr II x + 18  0   

x  –18 ..... (iv) 

 2 – x > x2 + 36x + 324 

 x2 + 37x + 322 < 0 

 (x + 14) (x + 23) < 0 
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 x  (–23, –14)  ..... (ii) 

 from equation (ii), (iv) & (v), we get 

 (ii), (iv) vkSj (v), lehdj.k ls  

 solution of equation (i) x  (–, –14) 

 lehdj.k (i) dk gy x  (–, –14) 

 

71. (1 + x
2
)
40

10
1

x
x


 

 
 

= (1 + x
2
)
40

 
2 10

10

(1 x )

x






 

= x
10

 (1 + x
2
)
30

  

  Coefficient of x
20

  = Coefficient of 

x
10

 in (1 + x
2
)
30

 = 
30

C5 = 
30

C25  

gy- (1 + x
2
)
40

 

10
1

x
x


 

 
 

 = (1 + x
2
)
40

 
2 10

10

(1 x )

x






 

= x
10

 (1 + x
2
)
30

  

 x
20

 dk xq.kkad = (1 + x
2
)
30

 esa x
10

 dk 

xq.kkad = 
30

C5 = 
30

C25  

 

72. From the formula of mean we have   

 ek/; ds lw=k ls      

 14.7 = 
114 a b

10

 
  a + b = 33   

 from the formula of variance we have 

 izlj.k ds lw=kkuqlkj  

 
2
 = 

2n
i

i 1

(x – x)

n

  

 10.01 = 
2 269.12 (a – 14.7) (b – 14.7)

10

 
 

 put a = 33 – b j[kus ij  

 100.1 = 2b
2
 – 66b + 620.1 

  b
2
 – 33b + 260 = 0 

  b = 13 or 20 

 So blfy,  a = 20 or ;k 13 

 2a + b is either 46 or ;k 53   

2a + b dk eku ;k rks 46 ;k 53 gksxkA 

73. (x – 3)2 (x – 1)(x – 2)  0 

 x  [1, 2]  {3} 

 

74. 
 n
Cr + 

n
Cr – 1 = 

n+1
Cr 

   51

3 +  50

3 +  49

3 +  48

3 +     47 47

3 4  

 =  51

3 +  50

3 +  49

3 +  48

3 +  48

4  

 =  51

3 +  50

3 +  49

3 +  49

4  =  51

3 +  50

3 +  50

4  

  =  51

3 +  51

4 =  52

4 . 

 

75. |4 –|x – 2| | = 3     

 |x – 2| = 7 or ;k 1 

 x = 9, – 5, 3, 1 

 P = 8, Q = – 135 

 |P| + |Q| = 143 

 

76. T
r+1

 = 642C
r

r642–r

625 .7
    

 

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

 dqy 108 in   

 

77. 
10

2

i

i 1

(x 50)


  = 250    

  = 

10
2

i

i 1

(x 50)

10



 = 5  coeff. of variation 

pfjrk xq.kkad = 100
x


  = 10% 

 

78. Obviously ¼Li"V gSA½ by graphical 

transformation. xzkQh; :ikUrj.k ls  

 

79. (1 + x) (1 – x)
–1

 

 = (1 + x) (1 + x + x
2
 + ........ )  

 coeff. of x
10

 = 1 + 1 = 2. 

 x
10

 dk xq.kkad = 1 + 1 = 2. 

 

80. Here the class 30-40 has maximum 

frequency. so this is the model class  

  = 30, f0 = 45, f1 = 30, f2 = 35, h = 10  

Mode= + 

3610
3530452

3045
30

2 210

10 








h

fff

ff  

 

 

81. N = 7
100

 – 3
100

 
 

 
= (10 – 3)

100
 – 3

100
 = (

100
C0. 10

100
 – ........... 

–
 100

C99. 10.3
99

) + 3
100

 – 3
100

 

 = (1000)N + 3
100

 – 3
100

 

 = (1000) N 

 last 3 digits (vafre 3 vad) = 000 

82. a1,a2......... , a5,a6,a7,.........a10 
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10

i

i 1

a

12.5
10
 


, 

6

i

i 1

a

15
6

 


,

10

i

i 6

a

10
5

 


  

 a6 + 12.5 × 10 = 90 + 50   

 a6 = 15 

83. 1
x1

4x
log

22 










   i.e. vFkkZr~ 1
x1

4x
log

22 










   

  i.e. vFkkZr~ 2
x1

4x
2





    

 02
x1

4x
2





   i.e.  vFkkZr~ 0

)1x()1x(

)3x2()2x(





 

  )2/3,1()1,2(x   

 a = 1, b = 3/2 

 2 (a + b) = 5 

84. General term egÙke in
!!!

!10


 x

+2

 for coefficient of  x
4
  dk xq.kkad   + 2 = 4 

  = 0,  = 4 ,  = 6      
!0!4!6

!10
= 210 

  = 1,  =2,  = 7       
!1!2!7

!10
= 360 

 = 2,  = 0,  = 8     
!2!0!8

!10
= 45 

  Total dqy= 615 

85. 
7

1
1

i S  
7

2

1

1

i P
 

 

 84S4S811
8

4S
X 11

1
in 


  

 13
8

2084

8

20S
X 1

cor 





  

 2
in

2
1

in
2 )x(

8

4P



  

 21 )11(
8

16P
21 


  

 21
corr

2 )13(
8

400P



  

 22
corr

2 1113
8

16400
21 


  

 21corr
2   

86. Minimum value occur in x 2, 3     
 

 U;wure eku x 2, 3     
esa gksxk  

         x 1 x 2 x 3 x 4 4          

 

87. Coefficient of x
18

 in (1 + x) (1 – x)
10

  

(1 + x + x
2
)
9 

 = Coefficient of x
18

 in (1 – x
2
) {(1 – x)  

(1 + x + x
2
)}

9
 

 = Coefficient of x
18

 in (1 – x
2
) (1 – x

3
)
9 

 = 
9
C6 – 0 = 84

 

 

88. Variance of 10, 20,........ 100 is A then 

variance of 2 × 10 + 2, 2 × 20 + 2, 2 × 30 + 

2,......., 2 × 100 + 2 is 4A = B 

 10, 20,........ 100 dk izlj.k A rks 2 × 10 + 2, 

2 × 20 + 2, 2 × 30 + 2,......., 2 × 100 + 2 dk 

izlj.k 4A gksxk  

 B = 4A So blfy,, 
B

A
 = 4 

 

89. log1/2 |sinx| = 2 – log1/2 |cosx| 

 log1/2 |sinx cosx| = 2 

 |sinx cosx| = 
4

1
 

 sin2x = ± 
2

1
 

 

 


 

2
 

2

1  

2

1
–  

 

 Number of solution gyksa dh la[;k = 8.  

 

90. 
n

n
2

n
1

n
0

n
i

n2
i

CCCC)frequency(f

2220)nobservatio(x
 

 
i

ii

f

xf
x




  

 
n

n

n
n

2
n

1
n

0
n

n
nn

2
n2

1
n

0
n

2

1–3

C......CCC

C2......C2C2C0




  = 
n2

728
  

  3
n
 = 3

6
 

  n = 6 
 

  

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