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TEXT SOLUTIONS (TS)
PAPER 

 

PART-A: PHYSICS 
 

1. 0)k̂xĵ3î2).(k̂3ĵ2î6(s.FW   

  0x3612    2x   

 

2. If two vectors A

 and B


  are given then the 

resultant  

 maxR  =  N7BA  and N134Rmin    

 i.e. net force on the particle is between 1 N 

and 7 N. 

 ;fn nks lfn'k 


A  rFkk 


B  fn;s x;ss gSa rks mudk 

 ifj.kkeh   

 maxR  = N7BA   rFkk N134Rmin    

 vFkkZr~ d.k ij dqy cy 1 N rFkk 7 N ds e/; 

gksxk 

 

3. 17BARmax   when tc  0  

 7BARmin   when tc  180  

 by solving we get 12A   and 5B   

 gy djus ij 12A   rFkk 5B   

 Now when  90  then 22 BAR   

 vc ;fn  90  gS] rks 22 BAR   

  22 )5()12(R  169 13  

 

4. Net force on the particle is zero so the v  

remains unchanged. 

 d.k ij ifj.kkeh cy 'kwU; gS vr% v  dk eku 

vifjofrZr jgsxkA 

 

5. Work done = area under curve and 

displacement axis 

  fd;k x;k dk;Z = oØ rFkk foLFkkiu v{k ls f?kjk 

{ks=Qy     = J10101101101   

 

6. Tension at pt.   .geffm3
L

3/L2
mP 








  

 mg4
3

g
gm3m3 .geff 








   

 

 

7.  

 

 

 

  2–ms2
6

º30sin6018–60

mass Total

force Net
a 


  

 FBD of 1 kg 

 

 

 

 N – 18 – 5 = 1(2) 

 N = 25 N 

 

8. Only direction of displacement and velocity 

gets changed, acceleration is always 

directed vertically downward.    

 flQZ foLFkkiu rFkk osx dh fn'kk esa ifjorZu 

gksxk] Roj.k dh fn'kk lnSo Å/okZ/kjr% uhps dh 

vksj jgsxhA    

 

9. )1t(2
dt

dv
a  dt)1t(2dv   

 

5

0

25

0
t

2

t
2dt)1t(2














   

 







 5

2

25
2  = 15 m/s  

 

10. 
a

v2
tv tat

2

1 2   

 

11. 3r
3

4
V   

  % error is volume %3  error in radius  

 13 = 3% 

 3r
3

4
V   

  vk;ru esa çfr'kr =qfV  

  3  f=T;k esa çfr'kr =kqfV 
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12.  

 

A 

R 

3m 

m  
 Tension is spring initially = 4 mg tension in 

string initially = mg after culting string  

 
 

B 

mg 
 

mg
a g

m
    

 

A 

3mg 

4mg 

 

 
4mg– 3mg g

a
3m 3

   
g

,g
3

 

 

13. The work done,  cosFss.FW , when a 

person walk on a horizontal road with load 

on his head then  90 . 

  Hence 090cosFsW   

  Thus no work is done by the person. 

  fd;k x;k dk;Z  cosFss.FW , tc dksbZ 

O;fDr vius flj ij Hkkj j[kdj {kSfrt lM+d ij 

pyrk gS,  

  rc  90  vr% 090cosFsW   

  vr% O;fDr }kjk dksbZ dk;Z ugha fd;k tkrkA  

 

14. tvFsFW  J6006025   

 

15. As the body moves in the direction of force 

therefore work done by gravitational force 

will be positive. 

J980108.910mghFsW   

 

16. t36x   s/m36
dt

dx
vx    

 2t9.4t48y   t8.948vy   

 at 0t   36v x   and s/m48vy   

 So, angle of projection 
























 

3

4
tan

v

v
tan 1

x

y1  

 Or )5/4(sin 1  

 t36x   s/m36
dt

dx
vx    

 2t9.4t48y   t8.948vy   

 0t   ij 36v x   rFkk s/m48vy   

 blfy;s ç{ksi.k dks.k 
























 

3

4
tan

v

v
tan 1

x

y1  

 vFkok )5/4(sin 1  

 

17. For both cases 
g

h2
t constant.  

 nksuksa fLFkfr;ksaa ds fy;s 
g

h2
t fu;r  

 

18. At the topmost point 

mPpre fcUnq ij 

 

19. Instantaneous velocity of rising mass after t 

sec will be 2
y

2
xt vvv   

 where  cosvvx Horizontal component 

of velocity 

  gtsinvvy Vertical component of 

velocity 

22
t )gtsinv()cosv(v   

gtsinv2tgvv 222
t   

 t lSd.M i'pkr~ nzO;eku dk rkR{kf.kd osx gksxk 

22
yxt vvv   

tgk¡  cosvv x osx dk {kSfrt ?kVd 

 gtvvy sin osx dk Å/okZ/kj ?kVd 

22 )sin()cos( gtvvvt    

gtvtgvvt sin2222   

 

20. ,cotH4R  if R=3H then 
4

3
cot   

  '853  

 ,cotH4R  ;fn R=3H rc  

 
4

3
cot   '853  

 

21. The relative velocity of policeman w.r.t. 

thief s/m1910  . 
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  Time taken by police to catch the thief 

1

100
 =100 sec 

 iqfyl dk pksj ds lkis{k] vkisf{kd osx  

s/m1910   

  pksj dks idM+us esaa iqfyl }kjk fy;k x;k le; 

1

100
 =100 sec 

 

22.Time sec4
25

100

1510

5050

velocity  Relative

 length Total





  

 le; sec4
25

100

1510

5050

 

 







sxvkisf{kd o

dqy yackbZ
 

 

23. Relative velocity  vkisf{kd osx 

 sec/m15510   

  sec10
15

150
t   

 

24. Let the velocity of the scooterist =v 

 Relative velocity of scooterist with respect to 

bus )10v(   

 100)10v(S 

100)10v(1000   

  s/m201010v   

 ekuk fd LdwVj pkyd dk osx =v 

 cl ds lkis{k LdwVj pkyd dk vkisf{kd 

osx )10v(   

 100)10v(S 

100)10v(1000   

  s/m201010v   

 

25. When the man is at rest w.r.t. the ground, 

the rain comes to him at an angle 30° with 

the vertical. This is the direction of the 

velocity of raindrops with respect to the 

ground. 

 Here rgv velocity of rain with respect to 

the ground    

 mgv  velocity of the man with respect to 

the ground. 

 and rmv velocity of the rain with respect 

to the man, 

 We have mgmrgr vvv   ......(i) 

 Taking horizontal components equation (i) 

gives  

 hr/km10v30sinv gmgr    

 or  hr/km20
30sin

10
v gr 


  

 tc euq"; fojke voLFkk esa gS rc ikuh dh c¡wnsa 

mlds Åij Å/okZ/kj ls  30° ds dks.k ij fxjrh 

gSaA ;gh ikuh dh c¡wnks ds osx dh tehu ds lkis{k 

fn'kk gksxhA 

 vc rgv ikuh dh cw¡nksa dk tehu ds lkis{k 

osx  

 mgv  euq"; dk tehu ds lkis{k osx 

 rFkk rmv ikuh dh c¡wnksa dk euq"; ds lkis{k osx 

 mgmrgr vvv


  ......(i) 

 {kSfrt ?kVd ysus ij lehdj.k (i) ls 

 hr/km10v30sinv gmgr    

 vFkok  hr/km20
30sin

10
v gr 


  

 

26. mg5)g4g(m)ag(mR    

 

27. Both Assertion and Reason are true and 

the Reason is the correct explanation of 

the Assertion. 

 

28.  )1010(m)ag(mR zero 

 

29. 
3

g
g

510

510
g

mm

mm
a

21

12 








  

 

30. By lowering his hand player increases the 

time of catch, by doing so he experience 

less force on his hand because dt/1F  . 

       vius gkFkksa dks uhps ys tkdj f[kykM+h xsan 

idM+us ds le; dks c<+krk gSA ,slk djus ls og 

gkFkksa ij de cy eglwl djrk gS, D;ksafd 

dt/1F   

 

31. Dynamic friction xfrd ?k"kZ.k  
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32. J9818.9502.0mgSW    

 

33. On a rainy day, the roads are wet. Wetting 

of roads lowers the coefficient of friction 

between the tyres and the road. Therefore, 

grip of car on the road reduces and thus 

chances of skidding increases. 

 o"kkZ gksus ij lM+dasa xhyh gks tkrh gSaA lM+d ds 

xhyk gksus ls Vk;j rFkk lM+d ds chp ?k"kZ.k 

xq.kkad dk eku de gks tkrk gSA vr% lM+d    

ij dkj dh idM+ de gks tkrh gSA vr% dkj ds 

fQlyus dh lEHkkouk c<+ tkrh gSA 

 

34. Limiting friction N5.2)5(5.0RF sl   

 Since downward force is less than limiting 

friction therefore block is at rest so the 

static force of friction will work on it. 

 

 

 

 sF = downward force = Weight 

 98.08.91.0  N 

 lhekar ?k"kZ.k N5.2)5(5.0RF sl   

 pw¡fd uhps dh vksj yxus okyk cy lhekar ?k"kZ.k ls 

de gS, vr% xqVdk fojke fLFkfr esa ghs jgrk gS rFkk 

bl ij LFkSfrd ?k"kZ.k dk;Z djrk gSA  

 

 

 

 sF = uhps dh vksj yxus okyk cy  

 = Hkkj 98.08.91.0  N 

 

 

35. Coefficient of friction = Tangent  of angle of 

repose  

   tan      

 ?k"kZ.k xq.kkad = fojke dks.k dh Li'kZT;k  

   tan      

36. Kinetic energy acquired by body 

 = (Total work done on the body) – (work 

against friction)   

101052.01025mgSSF   

Joule150100250   

oLrq }kjk çkIr xfrt ÅtkZ 

 = (oLrq ij fd;k x;k dqy dk;Z) – (?k"kZ.k ds fo#) 

fd;k x;k dk;Z)   

101052.01025mgSSF   

J150100250   

 

37. 
m2

P
E

2

   2PE   

  i.e. if P is increased n times then E will 
increase n

2
 times.  

 
38. Potential energy of water = kinetic energy 

at turbine  
  

2mv
2

1
mgh  

s/m6.196.198.92gh2v   

  

39. Here m/N10
101

10

x

F
k 4

3






 

  W J8)1040(10
2

1
kx

2

1 2342    

 

40. 2kx
2

1
U   if x becomes 5 times then energy 

will become 25 times i.e. J100254   

  
41. Kinetic energy for first condition   

 çFke fLFkfr esa xfrt ÅtkZ 

 =    222
1

2
2 1020m

2

1
vvm

2

1
 = mJ150  

 K.E. for second condition f}rh; fLFkfr esa 

xfrt ÅtkZ  =   mJ50010m
2

1 22   

  3
m50

m150

II.)E.K(

I.)E.K(
  

3
m50

m150

II

I

)(

)(


ÅtkZxfrt

ÅtkZxfrt
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42. The work done on the spring against the 

restoring force is stored as potential energy 

in both conditions when it is compressed or  

stretched. 

  çR;kuu cy ds fo:) fLçax ij fd;k x;k dk;Z 

nksuksa fLFkfr;ksa esa fLFkfrt ÅtkZ ds :i esa lafpr 

gks tkrk gS, tc bls [khapk vFkok  laihfMr fd;k 

tkrk gSA 

 

43. Kinetic energy 
2mv

2

1
E   2vE  

 graph will be parabola symmetric to 

E-axis. 

 xfrt ÅtkZ 
2mv

2

1
E   2vE  

 xzkQ E-v{k ds lefer ijoy; gksxkA  

 

44.   

 

 

 

  Work done = (Shaded area under the 

graph between 

  fd;k x;k dk;Z = xzkQ dk Nk;kafdr Hkkx (x=0 ls x 

=35 m rd) 

  x = 0 to x = 35 m) J5.287  

 

45. 2xU   

  25
02.0

1.0

x

x

U

U
22

1

2

1

2 





















  U25U2   

 

 

46.  

 

 

 

 vk/ks pôj ds i'pkr~ fcUnq P dk foLFkkiu 

 22 )R2()R('PP  4R 2  45 2   

 

47.  22
0

2
  2n40 22  

 rad200
42

60

1200
4

2

2
2














  

 314100n200n2 2   pôj 

 

48.  rv   
r

v
  = constant  

 [As v and r are constant] 

 ;fn ,d oLrq r f=T;k ds o`Ùk esa vpj osx v ls 

xfr dj jgh gS] rks bldk dks.kh; osx gksxk  

  rv   
r

v
  = fu;r 

  [pw¡fd v rFkk r fu;r gSa] 

 

49. 
min

Rad

60

2
min


 and 

min

Rad

6012

2
hr






  

  
6012/2

60/2

hr

min









 

      
min

Rad

60

2
min


 rFkk 

min

Rad

6012

2
hr




  

  
6012/2

60/2

hr

min









  

 

50. s/rad47.10
60

1002
n2 


  
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PART-B: CHEMISTRY 
 

 

51. Moles of NO2 = 
112

22400
 = 0.005   

mass of NO2 () = 0.005  46 = 0.23 g   

  volume of NO2 () =  
Mass 0.23

Density 1.15
   = 

0.2 mL  

  molecules of liquid NO2 = moles  NA = 

0.005  NA = 3.01  10
21

.  

 NO2 ds eksy =  
112

22400
= 0.005   NO2 () 

dk nzO;eku = 0.005  46 = 0.23 g   

  NO2 () dk vk;ru =  
0.23

1.15


Hkkj

?kuRo
  = 

0.2 mL  

  nzo NO2 ds v.kq = eksy  NA = 0.005  NA 

= 3.01  10
21

.  
  
 

53. Number of gold  atoms (xkWYM ijek.kqvksa dh 

la[;k) = 
319.7 10

197


 NA  

            = 6.02 × 10
25

  

54. 180 amu  Mol. mass of glucose  1 

molecule 

  360 amu ............................ 2 

molecules of glucose 

 Number of H-atoms = 2 × 12 = 24 

 Number of C-atoms = 2 × 6 = 12 

 180 amu  Xyqdksl dk vkf.od nzO;eku  1 

v.kq 

  360 amu ............................ Xyqdksl ds 2 

v.kq 

 H-ijek.kq dh la[;k = 2 × 12 = 24 

 C-ijek.kq dh la[;k = 2 × 6 = 12 

 

55. Mol. wt. of gas is  = 
16 22.4

5.6


 = 64 g 

 32 + 16x = 64 

 x = 2 

xSl dk v.kqHkkj = 
16 22.4

5.6


 = 64 g 

 32 + 16x = 64 

 x = 2   

 

56. 16.8 g  

 

57.  A  B  C 

  W  W  W 

 mole 
W

20
  

W

40
           

W

60
 

 Simple ratio 3 1.5  1 

 Whole no. ratio 6 3  2 

 Empirical formula  ewykuqikrh lw=k A6B3C2  

Ans.  

  

59. Ka = 
w

b

K

K
 = 

14

5

10

1.8 10




 = 5.6 × 10

–10
 < 1  

  Weak acid nqcZy vEy 

 
60. 5  
  

62. M/3  

 

63. Hypo phosphorous acid     

gkbiks QkWLQksjl vEy esa    

 

64. [Cl
¯
] = 

300 3 200 4 2

500

   
 = 

2500

500
 = 5 M  

 

65. 11.65 g 

 

66. 14/3  

68. E = 
M

n factor
, N–1  N+1  n-factor = 2. 

E = 
M

n  dkjd
, N–1  N+1  n-dkjd= 2.  

  

69. Cl2(g)     2Cl (g)  

 ½atm  ½atm 

Kp = 
)2/1(

)2/1( 2

  

Kp = 
2

1
 = 0.5  

Kp = 5 × 10
–1   
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70. In KCl, HCl and AgNO3 solubility decrease 

due to common ion effect so solubility 

maximum in deionised water. 

 

71. 4-Methylhept-2-en-5-yne 

 4-feFkkby gsIV-2-bu-5-f;u  

  

72.  BF4
– 

 hybridisation sp
3
, tetrahedral 

structure. 

 NH4
+ 

 hybridisation sp
3
, tetrahedral 

structure. 

 BF4
– 
 ladj.k sp

3
, prq"Qydh; lajpuk 

 NH4
+ 
 ladj.k sp

3
, prq"Qydh; lajpuk 

 

73. If the no. of C-atoms in the ring and in the 

side chain are the same, then the name of 

ring appears in word root and side chain 

appears as secondary prefix. 

 ;fn oy; esa rFkk ik'oZ&J`a[kyk esa C–ijek.kq dh 

la[;k leku gS rc oy; dk uke ewy 'kCn esa 

fy[kk tkrk gS rFkk ik'oZ J`a[kyk f}rh;d iwoZyXu 

ds :i esa jgrh gSA  

  

74. (BH3)2   or  (B2H6) 

    
 It contains two 3 centre-2 electron bonds. 

 (BH3)2   ;k  (B2H6) 

    

 blesa nks 3 dsUæ-2 bysDVªkWu caèk gksrs gSA  

  

75. 3-Methylpent-2-en-4-yn-1-oic acid 

  

 

76.  SF4 has sp
3
d hybridisation and seesaw 

shape (4bp + 1p)  and resultant  

0. 

 SF4 esa sp
3
d ladj.k gksrk gS rFkk bldh vkd`fr 

lhlkW gksrh gS  (4bp + 1p)  o ifj.kkeh 

 0. 

 

77. I, II, III   

 

78.   sp
3
d & Linear 

  sp
3
d & Linear 

   sp
3
 pyramidal 

  sp Linear 

   sp
3
 V-shape 

   sp
3
d rFkk js[kh; 

  sp
3
d rFkk js[kh; 

   sp
3
 fijSfeMy 

  sp js[kh; 

   sp
3
 V-vkd`fr 

  

79.  ,  

 ,  

 ,   

,   

 

  

81. Na+ 

  

83. Alkali metals 

{kkj /kkrqvksa dk 
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84. 

 
 

85. O  O2–  

 

86. Law of mass action    

nzO; vuqikrh fØ;k fu;e   

  

87. n-factor = 
2

3 0.9 0.7
0.9

 
   

 
    

 equivalent weight = 
M

0.7
  

 n dkjd = 
2

3 0.9 0.7
0.9

 
   

 
    

 rqY;kadh Hkkj = 
M

0.7
  

 

88. KC = 
2

2 2

[Z]

[X] [Y]
  

 

90. [K  Product ]  

 

91. H2A   H
+
 + HA

–
 ;     

K1 = 
2

[H ] [HA ]

[H A]

 

 = 1 × 10
–5

 

 HA
–
  H

+
 + A

2–
 ;    

K2 = 5 × 10
–10

 = 
2[H ] [H ]

[HA ]

 


  

 K = 
2 2

2

[H ] [H ]

[H A]

 

 = K1 × K2 = 1 × 10
–5

 × 5  

× 10
–10

 = 5 × 10
–15 

 

 K = K1 × K2  

 

92. Final milimoles of H2O2 solution = (100) 

(0.1) + (0.5) (400) = 210 m.mol  

 Now, mili. eq. (H2O2) = mili. eq. (KMnO
4
) 

  (210) (2) = (V) (0.1) (5) 

  V = 840 ml 

 H2O2 foy;u ds vfUre feyheksy = (100) (0.1) 

+ (0.5) (400) = 210 m.mol 

 vc, (H2O2) ds  feyh rqY;kad = (KMnO
4
) ds 

feyh rqY;kad 

  (210) (2) = (V) (0.1) (5) 

  V = 840 ml 

 

93. pH = –log[H
+
] ; 7.4 = –log[H

+
] ; [H

+
] = 4 × 

10
–8

 M  

 [H
+
] = antilog (–7.4) = antilog (1 – 0.4)× 10

–

1+7
 = (antilog 0.6) × 10

–8
 = 4 × 10

–8
 

 

94. Rate of chemical reaction has nothing to do 

with value of equilibrium constant. 

96. Hydrogen bonding 

 gkbMªkstu cU/k 

 

98. co-ordinate bond between B and N  

 B rFkk N ds e/; milgla;ksth ca/k ls  

  

99. In NO
3
–, N is sp2 hybridised , therefore , 

NO
3
– ion has trigonal planar geometry. PO

3
– 

units are linked together through P – O – P 

bonds to form either linear or cyclic 

structures. In these polymeric structures, 

the P–atom is sp3 hybridised and thus each 

PO
3
– unit has tetrahedral shape. 

 NO
3
– esa N dk sp2 ladj.k gksrk gSA blfy, NO

3
– 

vk;u leryh; f=kHkqth; T;kfefr j[krk gSA PO
3
– 

bdkbZ P – O – P  

cU/k ds lkFk caf/kr gksdj js[kh; ;k pØh; 

lajpuk cukrk gSA bu cgqydh; lajpuk esa P-

ijek.kq sp3 ladfjr gksrk gSa rFkk blfy, PO
3
– 

bdkbZ prq"Qydh; vkd`fr n'kkZrh gSA 

  

100. XeF6 —sp
3
d

3
 — distorted octahedral 

fod`r v"VQydh;   
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Xe 

F 

F 

F 

F 

F 

F 




 

 XeO3 —sp
3
 —pyramidal fijkfeMh; 

 

 

O 

Xe 




O O 

 

 XeF4 —sp
3
d

2
 — square pyramidal  oxZ 

fijkfeMh;  

 

 

O 

Xe 




F F 

F F 

 

 XeF4 —sp
3
d

2
 — square planar oxZ 

leryh;   

 

 

Xe 




F F 

F F 




 

  

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

 


