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TEXT SOLUTIONS (TS)
PAPER 

 

PART-A: PHYSICS 
 
1.   

 

 

 
 20vy   and rFkk 10vx   

  velocity osx ĵ20î10v 


 

 direction of velocity with x axis  

 x v{k ds lkFk osx dh fn'’kk 

 2
10

20

v

v
tan

x

y
  

  )2(tan 1  

 

2. BARmax   when  

 tc  0  N20812Rmax   

 

3. )k̂5ĵ4î3()k̂6ĵ5î4(AB   

 = k̂ĵî   

 )k̂3ĵ9î7()ĵ6î4(CD  k̂3ĵ3î3   

 AB  and CD  are anti-parallel, because its 

cross-products is 0. 

 AB  rFkk CD  izfrlekUrj gSa D;ksafd budk lfn'k 

xq.ku 'kwU; gSA 

 

4.  (i)  C ,  (ii)  A  ,  (iii)  B  
 
5. The area under acceleration time graph 

gives change in velocity. As acceleration is 
zero at the end of 11 sec  

 i.e. maxv Area of OAB  

 s/m551011
2

1
  

 

 

 
 Roj.k-le; xzkQ ls f?kjk {ks=kQy osx esa ifjorZu 

dks n'kkZrk gSA ;gk¡ 11 sec i'pkr~~ Roj.k 'kwU; gS  

 vFkkZr~ maxv  OAB  dk {ks=kQy 

 s/m551011
2

1
   

 

 

 
 

6. From the graph xzkQ ls   

  
 V = v0 – mx 

  acceleration Roj.k a = 
dv

dt
 = – m 

dx

dt
 

= – mv = – m (v0 – mx) = – mv0 + m2x 

 i1e  slope  <ky  positive  /kukRed  

 y axis intercept   

 y v{k ij dkVk vUr[k.M   

 negative  _.kkRed   

 

7. 

2

2

1

1

2

1
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T

T

L

L
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
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


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







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21

32
sec3600
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m10

m
10n



















 129600  

 
8. x = A

2
 sin kt    

 t denote time (t le; dks iznf'kZr djrk gS) 

 As angle is dimensionless so [kt] = M
0
L

0
T

0 

 
pw¡fd dks.k foekghu gS vr% [kt] = M

0
L

0
T

0
 

 [k] = 
1 1

[t] T
  

 So, unit of k is Hertz vr% k dk ek=kd gVZ~t gS 

 

9. By substituting the dimensions of mass [M], 
length [L] and coefficient of rigidity  

 [ML
–1

T
–2

] we get   

T = 2
L

M


 is the right formula for time 

period of oscillations  
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 (4) æO;eku [M], yEckbZ [L] rFkk ǹ<+rk xq.kkad [ML
–

1
T

–2
] dh foek;sa lw= esa çfrLFkkfir djus ij  

 T = 2
L

M


vkorZdky dk lgh lw= gSA 

 

10. Zero error = main scale reading + (vernier 

scale reading ) ( least count ) 
 = –1 mm + 6 (0.1 mm)  =  –0.4 mm 
 observed reading = 11.8 mm  
 So actual thickness = 11.8 - (-0.4) = 12.2 

mm Ans. 

 'kwU; =kqfV = eq[; iSekus dk ikB~;kad + ( ofuZ;j 

iSekus dk ikB~;kad) ( vYirekad) 

 =  -1 mm + 6 (0.1 mm) =  -0.4 mm 

 çsf{kr ikB~;kad = 11.8 mm 

 vr% okLrfod eksVkbZ  

 = 11.8 - (-0.4) = 12.2 mm  Ans. 
 

11. A  = b = 10.0 × 1.00 = 10.00  

 
A

A


 = 




 +  

b

b


 

 
A

10.00


 = 

0.1

10.0
  + 

0.01

1.00
   

  A = 10.00 
1 1

100 100

 
 

 
  

 = 10.00 
2

100

 
 
 

 = ± 0.2 cm
2
. 

 
12. 0.0393 kg  
 
13. Vertical component of velocity of ball at 

point P  

 s/m44.010gt0vV   

 Horizontal component of velocity = initial 
velocity         

 s/m4vH   

 
 

 

 So the speed with which it hits the ground 

 s/m24vvv 2
V

2
H   

 and 1
4

4

v

v
tan

H

V     45  

 It means the ball hits the ground at an 
angle of 45° to the horizontal. 

 Height of the table 

m8.0)4.0(10
2

1
gt

2

1
h 22   

 Horizontal distance travelled by the ball 
from the edge of table 

m6.14.04uth    

  fcUnq P  ij xsan ds osx dk Å/okZ/kj ?kVd 

 s/m44.010gt0vV   

 osx dk {kSfrt ?kVd = çkjfEHkd osx 

s/m4vH   

 

 

 blfy;s og pky ftlls ;g tehu ij Vdjk;sxh 

 s/m24vvv 2
V

2
H   

 rFkk 1
4

4

v

v
tan

H

V     45  

 vFkkZr~ xsan {kSfrt ls 45° ds dks.k ij tehu ls 

Vdjk;sxhA 

 est dh Å¡pkbZ 

m8.0)4.0(10
2

1
gt

2

1
h 22   

 xsan }kjk est ds fljs ls pyh x;h {kSfrt nwjh  

 m6.14.04uth   

 
14. 20 m  
 
15. 4s  
 
16.  

   

 

 

  tcct vvv   

 )v(vv tcct   

 Velocity of car w.r.t. train )v( ct  is towards 

West – North 

 jsyxkM+h ds lkis{k dkj dk osx )v( ct  mÙkj-

if'pe fn'kk esa gksxhA  

 

17. 
c

ˆv 8i


 

 
TC T C

ˆv 15j v v  
  

 

 
T TC C

ˆ ˆv v v 15j 8i   
  

 

 VT = 17 
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18. VA = +20, VB = +5  

 VAB = VA – VB 20 – (+5) = 15 m/s    

 since separation is decreasing  
 hence Vapp = |VAB| = 15 m/s    

 VA = +20 , VB =  +5    VAB = VA – VB 

    20 – (+5) = 15 m/s    

 D;ksafd muds e/; nwjh de gks jgh gSA vr% 

Vapp = |VAB| = 15 m/s    

 

19. Given that ĵtsin2îtcos2ĵpîpp yx 


 

  ĵtcos2îtsin2
dt

pd
F 


 

 Now, 0p.F 


 i.e. angle between p andF


is 

90°. 

 fn;k x;k gS fd 

ĵtsin2îtcos2ĵpîpp yx   

  ĵtcos2îtsin2
dt

pd
F   

 vc, 0p.F   vFkkZr~  

 F rFkk p ds e/; dks.k 90° gksxkA 

 
20.  

  
 '1 + '2 + '3 = 0 
 (–v + v0) + (–v + v0) + (0 + v0) = 0 

 3 v0 = 2 v  v = 03v

2
    

  VAB = VA – VB = V – V0 = 0 0
0

3V V
V

2 2
   

 
21.    

  
 By string constraint  jLlh ds izfrcU/k ls    

 aA  =  2aB  ................................(1) 

 equation for block A. CykWd A ds fy, lehdj.k  

 10 × 10 × 
1

2
 – T  =  10 aA  ......(2) 

 equation for block B.   

 CykWd B ds fy, lehdj.k   

 2T –  
400

2
 =  40 aB .........................(3) 

 Solving equation (1) , (2) & (3)   we get     

lehdj.k (1), (2) vkSj (3) gy djus ij ge izkIr 

djsxsa  

 aA  = 
5

2


m/s

2
 

 aB  = 
5

2 2


 m/s

2
 

 T    = 
150

2
  N 

 

22. )cos(sinmgF   

  N4.91)30cos5.030(sin8.910  . 

 
23. 1.8 N  
 
24. Assertion is also practical experience 

based; so it is true. 
 Reason is also true but is not the correct 

explanation of statement-1. Correct 
explanation is ''there is increase in normal 
reaction when the object is pushed and 
there is decrease in normal reaction when 
object is pulled". 

Sol. dFku iz;ksfxd vuqHko ij vk/kkfjr gS vr% ;g 

lR; gSA  dkj.k lR; gS ijUrq oDrO;-1 dh lgh 

O;k[;k ugha djrk gSA lgh O;k[;k ;g gS fd tc 

oLrq dks /kdsyk tkrk gS rks vfHkyEc cy c<+rk gS 

tc oLrq dks [khapk tkrk gS rks vfHkyEc cy 

?kVrk gSA 

 

25. By conservation of energy, ÅtkZ laj{k.k ds 

fu;e ls 2mv
2

1
mgh   

    s/m43.46.1918.92gh2v   

 

26. Work done is displacing the particle  d.k dks 

foLFkkfir djus esa fd;k x;k dk;Z  

 W =  F


. r


 

 = (5 î  + 3 ĵ  + 2 k̂ ). (2 î  – ĵ ) 

 = 5 × 2 + 3 × (–1) + 2 × 0  
 = 10 – 3  
 = 7 J  
 
27. Let initial velocity is u and retardation is a  

(ekuk izkjfEHkd osx u rFkk eanu a gS½ 

 So, (vr%)    
2u

4
  = u

2
 – 2a × (0.03)...(i) 

  0 = 
2u

4
 – 2a × S  ..(ii) 

 here S is required distance(;gk¡ S vko';d 

nwjh gS½ 

 from equation (i) & (ii) lehdj.k (i) o (ii)  ls 

 S = 0.01 m = 1 cm  
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28. We know that 
Rg

v
tan

2

  and 
b

h
tan   

 Hence 
Rg

v

b

h 2

   
Rg

bv
h

2

  

 ge tkurs gSa fd 
Rg

v
tan

2

  rFkk 
b

h
tan   

 vr% 
Rg

v

b

h 2

   
Rg

bv
h

2

  

 

29. 3 2d d
(2t 0.5) 6t

dt dt


       

 at t =2 s, 26 (2) 24rad/s     

 

30. Using the relation fuEu lw=k ls  

  
2mv

r
  = R,  

 R = mg 
2mv

r
 = mg or  v

2
 = rg 

 or v
2
 = 0.6 × 150 × 10 

   v = 30 m / s  
 
31. Initial charge on sphere of radius R = q  
 Charge on this sphere after joining 

R2R

R)q2(q(
'q






3

q

R3

Rq



  

 Now charge flowing between them 

3

q4

3

q
q 








  

 R f=kT;k ds xksys ij izkjfEHkd vkos’'k = q  

 tksM+us ds i'pkr~ bl ij vkos’'k  

R2R

R)q2(q(
'q






3

q

R3

Rq



  

 vr% nksuksa xksyksa ds e/; çokfgr vkos’'k 

3

q4

3

q
q 








  

 
32. Electric lines of force never intersect the 

conductor. They are perpendicular and 
slightly curved near the surface of 
conductor.  

 fo|qr cy js[kk;sa pkyd dks dkVrh ugha gSaA ;s 

lnSo pkyd dh lrg ds yEcor~ ,oa lrg ds 

utnhd FkksM+h lh oØh; gksrh gSaA   

 
33. Metal plate acts as an equipotential 

surface, therefore the field lines should 
enter normal to the surface of the metal 
plate.  

 /kkfRod IysV lefoHko lrg dh Hkkafr O;ogkj 

djrh gSA vr% cy js[kk;sa /kkrq dh IysV dh lrg 

ij yEcor~ vkifrr gksaxhA 

 

34. To apply Gauss's theorem it is essential 
that charge should be placed inside a 
closed surface. So imagine another similar 
cylindrical vessel above it as shown in 
figure (dotted). 

 

 
 xkWl çes; ykxw djus ds fy;s vko’;d gS fd 

vkos’'k fdlh can i`"B ds vanj fo|eku gks] vr% 

csyukdkj crZu ds Åij mlh vkdkj dh ,d 

csyukdkj xkWfl;u lrg ekuh tkrh gS ¼fcUnqor~½A 

vc vkos’'k q ,d cUn i`"B ds vUnj gSA  bl can 

i`"B ls fuxZr dqy fo|qr ¶yDl =q/0
 
 vr% 

blds vk/ks Hkkx ls vFkkZr~ fn;s x;s csyu ls 

fuxZr ¶yDl q/0 gksxkA 

 

 
 
35. Gravitational force does not depend on the 

medium. 

 xq#Rokd"kZ.k cy ek/;e ij fuHkZj ugha djrk gSA 

 
36. Value of g decreases when we go from 

poles to equator. 

 tc ge /kzqoksa ls Hkwe/; js[kk dh vksj tkrs gSa rks g 

ds eku esa deh vkrh gSA 

 

37. GR
3

4
g  

22

11

2

1

R

R

g

g




  

 
38. Potential difference between A and B 

 A o B ds chp foHkokUrj 

5.11VV BA   

V5.1VV5.10V AA   

Potential difference between B and C 

B o C ds chp foHkokUrj 

V5.25.21VV CB   

 V5.2VV5.2V0 CC   

Potential difference between C and D 

C o D ds chp fpHkokUrj 

V2VV DC 

.V5.0V2V5.2 DD   
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39. (1) Vd = 
m

eE
  …….(R) 

 (2)  = 
J

E

ne

m
2




  …….(S) 

 (3) 



2ne

m
  ……..(P) 

 (4) dneV   …….(Q) 

 

40. i = q 
1519 106.6106.1  

mA1A1056.10 4    

 

41. 
l

V

m

e
vd  or 

l

El
.

m

e
vd   

 (Since )ElV   

 Evd   

 
l

V

m

e
vd  ;k 

l

El
.

m

e
vd   

 (pw¡fd )ElV   

 Evd   

 
 

 

PART-B: CHEMISTRY 
 

51. Photoelectric effect is a random 
phenomena. So, electron It may come out 

with a kinetic energy less than (h – W), as 
some energy may be lost while escaping 
out.  

izdk'k fo|qr izHkko ;kn`fPNd izfØ;k gSA blfy, 

bysDVªkWu (h – W) dh vis{kk de xfrt ÅtkZ ls 

ckgj fudy ldrk gSA dqN xfrt ÅtkZ ckgj 

fudyus esa O;FkZ gks ldrh gSA 

 

52. Theory Based lS)kfUrd  

 

53. K = f

b

K

K
  

 
54. pH = 0 means [H

+
] = 10

0
 = 1M. Hence 

solution is strongly acidic. 
 pH = 0 vFkkZr~  [H

+
] = 10

0
 = 1MA blfy, foy;u 

izcy vEyh; gSA  

 

55. A(g)  B(g) + C(g) 

 P
i
  100         0        0 

 P
eq

 100–x         x        x 

 Therefore vr% , 
x

100 x
 = 

1

3
   

 x = 50 mm 

 K
p
 = B C

A

p p

p


 = 

50 50

50


 = 50 mm  

 

56. According to Lewis concept water act as 
Base. 

 
57. H

2
(g) + I

2
(g)  2HI(g)  

 K
C
 = 

2

2 2

[HI]

[H ][I ]
  if [H

2
] = [I

2
] 

 K
C
 = 

2

2
2

[HI]

[I ]
   or  

2

[HI]

[I ]
 = CK   

= 49  = 7  
 

58. OH 1
P

2
  [pkb – log C] = 

1

2
 [4.76 + 1]  

= 
5.76

2
 = 2.88 ~ 2.9 

 pH = 14 – 2.9 = 11.1 
 

59. ng > 0 

Kp > Kc . So, ng > 0. So, (1) and (4) are 

corrects options. blfy, (1) rFkk (4) lgh 

fodYi gSaA 

 

60.  CH3COOH   CH3COO
–
 + H  

 C 

 C(1–)     C C 

 
02.0

108.1

C

K 5
a


 = 3 x 10

–2
 

 % dissociation (%fo;kstu) = 3 

 
61. HSO4

–
 – can accept and donate a proton.    

HSO4
–
 + H

+
  H2SO4 ; HSO4

–
   H

+
 + 

2

4SO    

 Note : Answer could also be NH3 or OH
–
. 

 HSO4
–
 – çksVkWu] nku o xzg.k nksuksa dj ldrk gSA  

HSO4
–
 + H

+
  H2SO4 ; HSO4

–
   H

+
 + 

2

4SO    

 fVIi.kh : NH3 ;k OH
–
 Hkh mÙkj gks ldrs FksA   

 
62. Refer to Solution 
 

63. Relative strengths of weak acids = 1

2

a

a

K

K

 
 
 
 

 

 Assume C1 and C2 are same (Although not 
given). 

  Relative strength = 1

2

a

a

K

K

 
 
 
 

  

= 
–4

–5

1.8 10

1.8 10

 
   

 

 Relative strength for HCOOH to CH3COOH 

= 10  : 1 
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nqcZy vEy dk vkisf{kd lkeF;Z = 1

2

a

a

K

K

 
 
 
 

 

 ekuk fd C1 o C2 leku gS (;|fi fn;k x;k ugha gSA) 

  vkisf{kd lkeF;Z = 1

2

a

a

K

K

 
 
 
 

 

= 
–4

–5

1.8 10

1.8 10

 
   

 

 HCOOH rFkk CH3COOH ds fy, vkisf{kd lkeF;Z 

= 10  : 1  

 
64. When the new interactions are weaker than 

those in the pure constituents, the boiling 
point of the resultant solution is less than 
that of the constituents. Such condition is 
found in case of non-ideal solution showing 
positive deviation from Raoult's law. Among 
the given, solution of CH

3
CH

2
OH and 

CH
3
COCH

3
 is non-ideal and show positive 

deviation. Hence, it has lesser boiling point 
or higher vapour pressure. 

 tc ubZ vUr%vfHkfØ;k,W 'kq) ?kVkdsa dh vis{kk 

nqcZy gksrh gS] rc ifj.kkeh foy;u dk DoFkaukd 

?kVdksa dh vis{kk de gksrk gSA bl izdkj dh 

ifjfLFkfr vUr&vkn'kZ foy;u dh fLFkfr esa ik;h 

tkrh gS tks jkWÅYV fu;e ls /kukRed fopyu 

n'kkZrs gSA fn;s x;s foy;uksa esa ls CH
3
CH

2
OH o 

CH
3
COCH

3
 dk foy;u vUr&vkn'kZ foy;u gS 

rFkk /kukRed fopyu n'kkZrk gS] vr% bldk 

DoFkukad de ;k ok"inkc mPp gksrk gSA 

  

65. New concentration of HCI = 
610

100



 = 10
–8

 M 

 [H
+
] = 10

–7
 + 10

–8 
(approximately) 

 (Little less than 10
–7

 from water). 

 HCl dh u;h lkUnzrk = 
610

100



= 10
–8

 M 

 H
+
 = 10

–7
 + 10

–8
 ¼yxHkx½  

 (ty ls 10
–7
 ls FkksMk de½A 

 

66. 
B

s
x

p

Pp

4

4




  

 

67. As V , effect of water dominates, so pH 
become 7. 

 V  ij] ty viuk izHkko n'kkZrk gS] vr% pH 7 

gksxhA 

 
68. Lewis concept   

 ywbl ladYiuk   

 
69. Ostwald’s dilution law is valid only for weak 

electrolyte. 

 vkWLVokYM dk ruqrk fu;e dsoy nqcZy 

oS|qrvi?kV~; ds fy, ekU; gSA 

 

70. Ka = 
14

w

2

K 10

[H O] 55.5



  = 1.8  10
–16

 

  

 (1) 

 

71.        

       

  
72. Ph–CH2–CH2–C C–CH3  

 3Na/NH
  

C=C 
Ph–CH2–CH2 

H 

CH3 

H 

  

    

 
Cl2/h 

 

 

 
C=C 

Ph–CH(Cl)–CH2 

H 

H 

CH3 

 

 

 Na/NH3(l) this is Birch reduction reduce 

only alkyne into trans alkene and Cl2/h is 

free radical substitution reaction. 

 

73.  molecular formula (v.kqlw=k) = C8H16           

  molecular formula 

(v.kqlw=k)  = C8H16 

  

75. 7-Ethyl-5-oxooct-7-ene-2-sulphonic acid 

 7-,fFky-5-vkWDlksvkWDV-7-bZu-2-lYQksfud vEy 

77. 2,3-Dimethylbutane 

 2,3-MkbZesfFkyC;wVsu 
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79. Hyperconjugation possible in  

due to presence of -H 

 
81. Acetyl acetone is liquid and exist mainly as 

III due to intramolecular H-bonding and the 

correct answer is  

III > II > I.  

 However in aquous medium, the correct 

answer is II > III > I. 

 ,flVkby ,flVksu nzo gS rFkk ;g vUr% v.kqd 

H-ca/ku ds dkj.k eq[;r% III esa ik;k tkrk gS rFkk 

lgh mÙkj III > II > I gSA 

 ;?kfi tfy; voLFkk es lgh mRrj  II > III > I 

gSA 

83. Due to + M effect of – OH group and 

hyperconjugation of – CH3 group  

 –OH lewg ds +M izHkko vkSj –CH3 lewg ds 

vfrla;qXeu izHkko ds dkj.kA 

85. If both assertion and reason are false. 

 ;fn dFku rFkk dkj.k nksuksa xyr gSaA 

 

86. Theory based 

 

87. HA   H
+
 + A

–
 

 0.1   

 0.1
1

1
100

 
 

 
 

1 0.1

100


            

1 0.1

100


 

 [H
+
] = 10

–3 
pH = 3 

 (3) 

88. [H+] = 0.016 M 

 [H+] [OH–]  = 10–14   [OH–]  

=  
16

3

100 10

16 10








 = 6.25 × 10–13 M 

 

89. Weak acid has strong conjugate base. 

 nqcZy vEy] izcy la;qXeh {kkj j[krk gSA 

90. 
7

4HClO with highest oxidation number and 

its conjugate base is resonance stabilised, 

hence it is most acidic.  

 
7

4HClO  esa lcls vfèkd vkWDlhdj.k vad gS o 

bldk la;qXeh {kkj vuqukn LFkk;hd`r gS] blfy, 

;g lcls vfèkd vEyh; gSA 

 

91. CH3COOH (aq)  H+ (aq) + 

CH3COO– (aq) 

 t = 0       0.01 

 t = eq    0.01 – x x       x 

  [H+] = x + 0.01  0.01 M 

  Ka = 3

3

[H ] [CH COO ]

[CH COOH]

 

  

  1.69 × 10–5  

= 30.01 [CH COO ]

0.01


 

  [CH3COO–] = 1.69 × 10–5 M 

 

92. Na2CO3 is basic due to hydrolysis of 2

3CO   

ion ( 2

3CO   vk;u ds ty vi?kVu ds dkj.k 

Na2CO3{kkjh; gSA) 

 2

3CO   + H2O  3HCO  + OH
–
  

 [sB + wA] 

93. Congugate base is formed by the removal 

of H’ from acid  

 vEy esa H’ vk;u gVkus ij] la;qXeh {kkj dk 

fuekZ.k gksrk gSA  

  2
2 4 4H PO HPO H     

 

94. Conjugate acid-base pair have a difference 

of 1H
+
. 
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 la;qXeh vEy&{kkj ;qXe 1H
+
 dk vUrj j[krk gSA 

 

95. The degree of dissociation of pure water at 

25°C = 1.8  10
–7

% 

  any H
+
 or OH

–
 ions from an external 

source will suppress the dissociation of 

H2O. 

 25°C ij 'kq) ty ds fo;kstu dh ek=kk = 1.8  

10
–7 

% 

  cká L=kksr ls izkIr H
+
 o OH

–
 vk;uksa }kjk 

H2O ds fo;kstu esa deh vkrh gSA* 

 

96. If both assertion and reason are true and 

reason is the correct explanation of 

assertion. 

 ;fn dFku rFkk dkj.k nksuks lgh gSa rFkk dkj.k 

dFku dh lgh O;k[;k djrk gSA 

  

97. Na.O–C–CH–CH
||
O

23 + NaOH + CaO 

  CH3 – CH3 + Na2 CO3 

 

98. CH3–CCH  

 

99.
 Cl2 

hv 
CH2Cl

2 

+ 

Cl 

+ 

Cl 

2, 2-Dimethyl butane 

 

 
 

Cl2 

hv 
CH2 – Cl = 1 

Neopentone  

  

 

= 3 
Cl2 

hv 
n – pentone 

Cl 
+ 

Cl 

+ 

Cl  

 

Isopentane 

Cl2 

hv 4 mcp 

 

 

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