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TEXT SOLUTIONS (TS)
 

PAPER 
 

PART-A: PHYSICS 
 

1. (NBA)i = C 

 Current sensitivity (orZekulaosanu'khyrk) 

 = 

g

NBA

i C


  

If N is doubled then the current sensitivity 
will also be doubled  

 But voltage sensity of the galvanometer: 

;fnNdksnksxqukdjfn;ktk, 

rksorZekulaosnu'khyrkHkhnksxquhgkstk,xhysfduxSYosu

ksehVjdhoksYVstlaosnu'khyrk 

 

 ig = 
C

NBA

 
 

 
 

 V = igRg = 
gC R

NBA

 
 

 
 

 
V




 = voltage sensitivity = 

g

NBA

CR
 

 If N is doubled then Rg will also be doubled 
so voltage sensitivity will not change. 

;fnNdksnksxqukdjfn;ktk, 

rksRgHkhnksxqukgkstk,xkblfy, 

oksYVstlaosnu'khyrkughacnysxh 

 

4.  

  

 Rf = Ri(1 + T)  

 80 = 75 (1 + (2 × 10
–4

)T) 

  

 Tf = Ti + T = 27ºC + 333ºC = 360ºC 

 

5. current through the resistance R = exactly 

4A 

 izfrjks/kRds ek/;e ls /kkjk=fcYdqy4 A 

 butp.d. across the resistor R = 20
–
 

 R = 


V
 = 

4

20–

 = 5
– 

 

6.  

 
 

2 1 

 
Using the Gauss's theorem 

0

in
net

q
fluxnet


  

 

7. tc aa   

 
dt

dv

R

v2

  

  

t

0

v

v

2
dt

R

1

v

dv

0

 

 
R

t

v

1

v

1

0

  

 
R

t

v

1

v

1

0

  v = 
tvR

Rv

0

0


 

 
tvR

Rv

dt

ds

0

0


  

  


 t

0 0
0

2/R

0
tvR

dt
RvdS  

 

















0R

tvR
ln

v

Rv

2

R 0

0

0  

 



















tvR

R
ln

2 0

 

 2/

0

e
tvR

R 


Re
–/2

 = R – v0t 

 t = 


















2

0

e1
v

R
 

  2/e1
15

600   

 =  2/e140   

 
8. lgRg = (i – ig)s 

 (i)max  = 






 

s

sRg
(ig)max 

 6 = 






 

s

sRg
(3×10

–3
)   

 s 5 m 
 

 

10. 1

2

Q 13

Q 9
    

  

11. 1

2
i

2r R





, 2i

r / 2 R





 

 1
1 2

2

i 3 3
i i

i 2 2
    

i

240
R 75

3.2
  

f

240
R 80

3
  

1000
T 333ºC

3
  
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2 3

r2r R 2
R

2

 





 

 Solving R = 4 r 
 

12. 
1 2( 1)

f R

 
  

 
1 2(1.5 1) 1

12 R R


   

    R = 12 cm 

 r

w

2[ 1]1

f R

 
  

 
w

1.5
2 1

1 2 0.151.35

f 12 12 1.35

 
   

 


 

 fw = 54 

 
eq

1 2

f 54
  feq = 27 cm 

 
13. By angular momentum conservation  

 dks.kh; laosxlaj{k.kls 

 
2MR

2
= 

2 2MR MR
'

2 8

 
  

 
  

 
4

'
5

    

 
14.  

 y
x 

out = E A 
x out = E A 

 
net = 2EA = 2 × 200 × × (0.05)

2
 =   Volt. m 

net = in

0

q


 

so

11

in net 0 9

1 25
q 10 C

94 9 10

      
  

  

 

16. Current  

 /kkjk ds 

 

19. 
2

2
2

1 )vv(
2

1
Pv

2

1
P   

 





















 
 1

v

v
1v

2

1
PP

2
2

21  

 Lift force (P1 – P2) A = mg 

 






 


v

v
2v

2

1 2  A = mg  ;
Av

mg

v

v
2




 

 %
500)300(2.1

10104.5
100

Av

mg
100

v

v
2

5

2 







  

= 10% 
 
20.  

  

 sin= 
4

3
, cos = 

4

7
 

Solid angle Bksl dks.k d = 2R
2
 (1 – cos) 

Percentage of light izdk'k dk izfr'kr 

= 
2

2

R4

)cos1(R2




× 100  

= 
2

cos1 
× 100 = 













 

8

74
× 100  17% 

 

21. The internal resistance of the cell  

 dksf'kdkdkvkarfjdizfrjks/k 

 R
x

x
r 










 1

2

1 = 191
85.2

3








 =1 

  

22. In configuration  1 equivalent thermal 

resistance is  

 In configuration 2  equivalent thermal 

resistance is    

 Thermal Resistance  time taken by heat 

flow from high temperature to low 

temperature 

 dkWfUQxjs'ku1esalerqY; rkih; izfrjks/k gS  

dkWfUQxjs'ku2 esalerqY; FkeZyizfrjks/k gS  

FkeZyizfrjks/k mPprkiekulsfuEurkiekurdxehZ ds 

izokgesayxusokykle; 

 

 

3

2

R

3

R

3

2

R

3

R
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23. =  = 5 volt 

   

 

 

 

24. A and B are short circuited  

 AvkSjB 'kkWVZlfdZVgS 

 
 

1 

2 

2k 1k 

1k 2k 

32V 

1–2 

1 

2 

 

 So eff

4
R k

3
   

 1

32
24mA

4 / 3k
  


 

 1 2

2 1

R 2

R 1


 


 

  1

2
24 16mA

3
      

 2

1
24 8mA

3
     

 The required current is  

 = I1 – I2 

 = 16 – 8 = 8 mA 

 

25. The equivalent resistance between A and D 

(of right circuit) is 4. 

 ArFkk D ds e/; rqY; izfrjks/k 4 

 Net resistance dqyizfrjks/k = 3 + 4 + 2 = 9. 

 Current /kkjkI = 
9

9
 = 1 A. 

 This current will be divided in 8 between A 

and D and remainder 8 equally; so current 

in AB = 0.5 A. Similarly the current 0.5 A in 

AB is equally divided between BC and to 

the right mesh. 

 ;gk /kkjkA rFkk D ds e/; tqMsgq, 

8rFkknqljs8ds e/; 

cjkcjfoHkkftrgkstkrhgSAblfy, AB es /kkjk 0.5 A 

gSAblhizdkjAB esaizokfgr /kkjk0.5 AHkhBC 

cjkcjfoHkkftrgkstkrhgSAvFkkZr 

  Current in 4 esa /kkjk= 0.25 A. 

 

 

26.  

      
 R = 4 cm.  

 r = 3 cm. 

 P
r
= ; P

R
 =   

{  outside is vaccumckgjfuokZrgS} 

 The two bubbles are coalescing; so 

conserving the no. of molecules inside, T0 = 

Temperature. 

 tcnksukscqycqyksfeyk;ktkrkgSrceksylja{k.kls 

  + =  

 Putting ekuj[kusijP
final

 = we get 

geizkIrdjsxs 

 r’ =   

    =  = 5 cm. 

 

27.  

  



 

 R
eq

 = 
2 2.5 10

2 2.5 9





  

 Net current  = 
20

10 / 9
 = 18 Amp.  

 
1
 = 

2.5
18

4.5
  = 10 Amp. 

 
2
 = 18 – 10 = 8 Amp. 

    V
x
 – V

y
 = 10 – 8 = 2V 

 

1 2

1 2

1 2

E E 6 3
r r 1 2
1 1 1 1

r r 1 2

 

  

 

15

3

4T

r

4T

R



3
r

0

4
P . r

3

T

 3
R

0

4
P . R

3

T

 3
final

0

4
P (r ')

3

T

 

4T

r '

2 2r R

2 23 4
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28. 005.0
100

5.0

v

dv



 = 0.005 

 B =

v

dv

dP
 = 

v

dv

pgh


 

 9.8 × 10
8
 =

3

3

105

d8.910



 

d = 500 m 

29. –N = ma 

 0.3 × 0.5 × 10= 0.5a   

 a = 3 m/s
2 

 

 Velocity after osx ds ckn2 sec V' = 18 – 3 × 2 

= 12 m/s 

 Kinetic energy after xfrtÅtkZ ds ckn2 sec 

K.E. = 1/2 mV
2
 + 1/2 

2
 

 K.E. = 

22
2

R

'V

2

mR

2

1
'mV

2

1








  

 K.E. = 
22 'mV

4

1
'mV

2

1
  

 K.E. = 
2)12(5.0

2

1
 + 

2)12(5.0
4

1
 = 54J 

30.  

 

 

4M 

Rest 

M M 

2 M 

V 

40 m/s 

30 m/s 

 
 Applying C.O.L.M 

 M(30 ĵ ) + M(40 î ) = 2M v


 

 
2

î40ĵ30
v





 

 
2

50

2

)40()32( 22




  = 25 m/s 

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

PART-B: CHEMISTRY 
 

 

32. Vapour pressure in container (A) is more 

than that in container (B). 

 ik=k (A) esok"inkcik=k (B) lsvf/kdgSA 

 

33. P–F bond length is smaller in PF2(CH3)3 

than PF2(CF3)3  

 P–F ca/k yEckbZPF2(CF3)3 dh vis{kkPF2(CH3)3esa 

de gksrhgSA 

 

34. [Ni(CN)4]
2– 
 Ni

2+ 
 3d

8
 4s

0
 dsp

2
 

 = Square planar  diamagnetic 

 [Ni(CO)4] Ni  3d
8
 4s

2
 3d

10
 = 

sp
3
Tetrahedral  diamagnetic 

 [NiCl4]
2–   

 Ni
2+ 

 3d
8
 4s

0
 

sp
3
Tetrahedral  paramagnetic 

 

 

 

35. We have  

   Ni in Ni(CO)4 

         

3d 
 

4s              4p 

sp
3
 hybridization 

 

  

   Ni in [NiCl4]
2–

 

            
 

 

 
sp

3
 hybridization 

 
gy- ge j[krs gS 

   Ni(CO)4esa Ni  

         

3d 
 

4s              4p 

sp
3
 ladj.k 

 

  

    [NiCl4]
2–
esa Ni 

            
 

 

 
sp

3
 ladj.k 

 

 

 

36. Theory based. 

  

37. Non volatile solute is added in the solution 

therefore. 

 foy;uesavok"i'khyfoys; feykrsgSblfy, 

 V.P., RLVP, Tf, Tf, Tb , Tb,  

 

38. Calculate no. of atoms of A & B per unit 

cell. 

 No. of atoms of A/ unit cell = 8 ×  
8

1
= 1. 

 No. of atoms of B/ unit cell = 6 × 
2

1
 = 3. 

  Formula is AB3 . 

gy- izfr ,dddksf"BdkA rFkk B ijek.kqvksa dh x.kukA 
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 A ijek.kqvksa dh la[;k@,dddksf"Bdk = 8 ×  
8

1
= 

1. 

 B ijek.kqvksadh la[;k@,dddksf"Bdk = 6 × 
2

1
 = 

3. 

  lw=k AB3gSaA 

 

39. P Q R S 

 1,3,4 1,2,3,4 2,3,4 1,2,4  

 

40. P Q R S 

 4 3 1 2 

 

42. a b c d  

 Q P R S  

 

43. H  SO3 CCl2 
 
NO2 
+ 

 All are Electrophile. 

 H  SO3    CCl2 
 
NO2 
+ 

lHkhbysDVªkWuLusghgSaA 

 

44. 
(1) NaOH

(Aprotic solvent)


(1) NaOH


vizksfVd foyk;d¼ ½

3(2) PBr
  

 
(3) KOH

DMSO
 2(4) SOCl

  

45. 

 Br Br 

H H 
 

B

   

 Conjugated alkene with more hyper 

conjugation is more stable and major 

product. 

 

47.  

 

 

49.  is most stable alkene 

due to conjugation, formed by E2 reaction. 

 

50. 

 OH 

OH 

"More acidic H" 

 

 

 O
 

OH  

3

N

CH

S 2



  

 

 O–Me 

OH 

 

 

51. 
 
 

 [Ni(en)3]2+  3 chelate ring 

2 optical isomer 

0 G.I. 

 

gy- 
 
 

 [Ni(en)3]2+  3 dhysV oy; 

2 izdkf'kd leko;oh 

0 T;kfefr; leko;oh 

 

  

52. a = Cl2, Li2, H2, B2 = 4 

 b = O2, C2 = 2 

 c = N2 = 1 

 d = O2, B2 = 2 

 

53. a = 200 pm = 200 × 10–10 cm = 2 × 10–8 cm 

 volume (vk;ru) = (2 × 10–8)3 

 No. of atoms (ijek.kqvksa dh la[;k)  

 =  
3

Z A

d a




= 8 3

4 100

10 (2 10 )



 
 = 5 × 1024 

 

 

54. T = 87 + 273 = 360 K   

 Theoretical =
0.1 1

2 12
  × 360 = 1.5 atm.  

  observed = 3 atm 

  i = 
3

1.5
 = 2  i = T

ob

M

M
 

  Mobserved = TM

i
  =

24 2 32

2

 
 

H

H
Cl

CH3

OH

H
H

CH3

H

H
Br

CH3

OH

H
H

CH3

Cl

H
H

CH3

 
CH C 

Me 

Et 
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  = 12 + 32 = 44  

gy- T = 87 + 273 = 360 K  

 lS)kfUrd = 
0.1 1

2 12
  × 360 = 1.5 atm.  

 izsf{kr = 3 atm  

  i = 
3

1.5
 = 2  i = T

ob

M

M
 

  Mizsf{kr =
TM

i
  = 

24 2 32

2

 
 

  = 12 + 32 = 44 

 

55. Tf = i.Kf × m 

 0.68 = i × 6.8 × 
25.6 1000

32 1000




. 

 i = 
1

8
 

   'i' is less than 1, therefore, 's' is 

associated, i.e. 8 moles of s are associated 

as shown below- 

   'i' 1ls de gSblfy, 's' lEcfU/krgSvFkkZr~ s ds 

8 eksyuhpsn'kkZ;svuqlkjlEcfU/krgSA 

 8S   S8  Sx = S8 

 

56. Alternate corners ,dkUrfjrdksus = 4. 

 Alternate edge centres,dkUrfjrfdukjksa ds 

dsUnz= 4. 

 A = 
8

1
 4 = 

2

1
 

 B =   4 = 1  

 C =  
8

1
 4 + 

2

1
 2 =

2

3
 

  

2

1A , B,  

2

3C  AB
2
C

3
 

 x = 1 

 y = 2 

 z = 3  x2 + y + z = 1 + 2 + 3 

     = 6.  

 

 

 

 

 

 

 

PART-C: MATHEMATICS 
 

61. Slope of AD =  

 
 

 AD dh izo.krk=  

  = 
 

  

 y = 0 +  

   

   

 

62. Let the reflected ray make an angle  

with +ve direction of x-axis, then the 

incident ray makes angle  with 

positive direction of x-axis. 

 ekukijkofrZrfdj.kx v{k dh /kukRedfn'kk ds 

lkFk dks.kcukrhgSrksvkifrrfdj.kx v{k dh 

/kukRedfn'kk ds lkFk dks.kcuk;sxhA 

 Now the slope of the incident ray 

 vcvkifrrfdj.k dh izo.krk 

  

  

   …(1) 

 Slope of reflected ray is 

 ifjofrZrfdj.k dh izo.krk 

    …(2) 

 From (1) and (2) we get 

4
tan

3
 

3
cos

5
 

4
tan

3
 

x 4 5cos  
3

4 5 7
5

  

4
sin

5
 

5sin 4 

7 0 7
a

2 2


 

4 3 7
b

2 2


 

7 7
a b 7

2 2
   



   



   

 
0 3

tan
2


    
 

 
0 3

tan
2


   

 

4 0
tan

6


 

 
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 (1) vkSj(2) ls 

  

  The co-ordinates of point P are

. 

 vr% P ds funsZ'kkad gSA 

63. Equation of line AB is y + 5=   

2y + 10 = 3x – 24 

 3x – 2y –34 = 0 ………………. (1)  

 let C be (h, k) then equation of AB 

 hx +ky +5(y + k) – 15 =0 

 ….. (2) 

 comparing (1)  and (2) 

  

 (h, k)  

  required radius = length of perpendicular 

drawn for (h, k) to line AB =  

 

64. Given circle x
2
 + y

2
 – 4x – 6y + 11 = 0  

 tangent at the point (3,2) is  

 3x + 2y – 2 (x + 3) – 3(y + 2) + 11 = 0  

  x – y = 1  

On rolling the given circle x
2
 + y

2
 – 4x – 6y 

+ 11 = 0 upwards 4 unit an the tangent T : 

x – y – 1 = 0 centre of the circle also 

moving upward 4 unit on T) Hence centre 

of new circle C1 is  and 

radius remains same  

C1 : (x – 2 – 2 )
2
 + (y – 3 – 2 )

2
 = 2  

C2 is imaged C1 in T  centre of C2 is 

 

 

  

  

Feet of perpendicular from A and B on x-

axis are  

  

  

Area of trapezium AMNB  

 

65. 

  

 y
2
 = 24x ………………… (1) 

xy = 2 ………………… (2) 

let mid-point of chord AB of xy = 2 

be m (x1,y1) 

equation of AB be T = S1 

 

 

 …(3) 

(3) is tanget to (1) 

  

  

locus of mid-point m (x1, y1) is 

26

7
  



26
,0

7

 
 
 


26

,0
7

 
 
 

 8x
2

3


 hx
2

3


  015k5h
2

3
5ky

2

3
hx 










34

15k5h
2

3

2

5k

3

2

3
h














 






 

3

28
,8

3

132

 223,222 

2

2 2

 221,224 

 

(2,3) 

Time 

A 

B 

C1 

C2 

T 

M N 

(2,3) 

 223,222A 

 221,224B 

 0,222M 

 0,224N 

    2442221223
2

1


  

O  

A  
y

2
= 24x

 

xy= 2
 

B  

   
2yx2

2

xyyx
11

11 


    1111 yx2xyyx 

    1111 yx2yxxy 

1
1

1 y2
x

y
xy 









 




m

a
c 

1

1
1

y

x6
y2 

x3y2
1 
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y
2
 = -3x  

length of latus rectum = 3 

Directrix x = a  

x =  4x = 3 

 

66. Any tangent for y
2
 = 16x is   

it is also a tangent to x
2
 + y

2
 = 8  

if  

 

m
4
 + m

2
 – 2 = 0 (m

2
 + 2) (m

2
 – 1) = 0 

 m = ± 1 

common tangent is y = x + 4 

x – y + 4 = 0 

tangent to x
2
 + y

2
 = 8 is xx1 + yy1 – 8 = 0 

 Q(–2, 2) 

tangent to y
2
 = 16x is yy1 = 8(x + x1) 

8x – yy1 +8x1 = 0 

 

y1 = 8, x1 = 4,   

 P(4, 8) 

distance = PQ =  

=  =  

 PQ
2
 = 72 

 

67. If  =  =  

   

   

   

   

 

68.  

xi fi 
di =  

xi  – 5 
fi di

2 fi di 

2 3 –3 27 -9 

3 6 –2 24 -12 

4 16 –1 16 –16 

5  0 0 0 

6 9 1 9 9 

7 5 2 20 10 

8 6 3 54 18 

  

  

  150 = 135 +3

 3 = 15  = 5 

 

69. x
2
 – x[x] –x–3x + [x]+3 = 0 

x
2
 – x[x] –(x–[x]) – 3 (x –1) = 0  

 x(x – [x]) – 1 (x – [x]) – 3 (x – 1) = 0 

 (x – 1) (x – [x]) – 3(x–1) = 0 

 (x – 1) (x –[x]– 3) = 0 

  x = 1  as {x}  3     
 

70.   

xi 0 1 2 3 

pi 
=

 

=

 

=

 

=

 

 

  =pi xi =  = 

 

  = 20 

 

71. All positive or 3 positive and 2 negative or 1 

positive and 4 negative  

  P =  +  

 = +  +  

 =  =  =  

 

4

3

m

4
mxy 

)m1(8
m

4 2
2










)m1(8
m

16 2

2


4

8

1

y

1

x 11 





4

x8

1

y

1

8
11 






2)28()24( 2 

3636 26

 

   qpqp 

   qpqp~ 

   qqpp~ 
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1
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.

6

3
.C

6

3
.
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72. y = f (x) = 

 

 = 3 

x 

 






























 2

3
23 1x5x4

23
sin  

  












































2

3
23 1x5x4

23
cos

3
cos x

 













 2

1
23 1x5x4

2

3
 (–12 +10x) 

 at x = 1 

 y = f (1) =  

 = 





















2

1

3
sin3  

 = 






 


6
 = =  

 = 3 . . . 

(–2) 

 = . .
4

3
=  

Now (3)  2 y'+ 3 y= 2 +3 

= 0
8

3

8

3 22







 

 

73. for x > 0 ds fy,     

 < 1  = 98   

 similarly blhizdkj  = 100 

  +  = 100+98 = 198 

 for x < 0  = 98  

  = 100 

 so blfy, f(x) = 198 

  

74.  is defined for 

  

 

ifjHkkf"krgksxsatcfd ; 

Now vc  

 

 

 

 

 as  is a 

decreasing and continuous function 

tSlkfd ,d 

lrr~ ,oaálekuQyugSA 

 

Also from the graph given below, it is 

clear that  for  

in the domain [-1,1] 

iqu% uhpsfn;sx;sxzkQls ;g Li"VgSfdizkUr[–1, 

1] esa ds fy,  

 

75. xN   total ways = 
100

C1 = 100  

 xNdqyØep; = 
100

C1 = 100 

 n(S) = 100 

3sin
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
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 2/323 )1x5x4(
23

cos
3

dx

dy 2sin
































 2/323 )1x5x4(
23

cos
3 3



23

 2x

3sin 




















 
22.

23
(cos

3
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








x

xsin99










xsin

x100

0x

l im 








xsin

x100




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
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
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


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







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–0x

l im


1 1 1cos x sin x tan x   

 x 1,1 

1 1 1cos x sin x tan x   

 x 1,1 

1 1cos x sin x 

1 1cos x cos x
2

 
  

12cos x
2

 
 

1cos x
4

 
 

1cos x ,
4

  
   

 

x cos ,cos
4

 
   

 

1cos x

x cos ,cos
4

 
   

 

1cos x

1
x 1,

2

 
   

 

1 1sin x tan x   x 0,1

 x 0,1
1 1sin x tan x 
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 < 0   

 x(– , 20)  (30, 40)   

  = { 1, 2, 3,……….19, 31, 32……..39} 

 Required probability vHkh"Vizkf;drk 

 =  

  

76. f(0)  = f(1) = 0 f(x) has to be continuous in  

[0, 1]   

 f(0)  = f(1) = 0, [0, 1]esaf(x) lrrgSA 

    0fxflim
0x




   0fhflim
0h




 

   0hlnhlim
0h

 


 

   0
h

hln
lim

0h



  

   0
h

h

1

lim
10h






  

(By L- hospital) (L-gkWLihVyls) 

   0
h

lim
0h










 

   So  

 

77. 

n

1n2

1

2

1

n

n

3

1

2

1

n
22limL22lim







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











 


 

 L 

 

78.  

 point of discontinuity  -1  

point of non-differentiability  -1, 0, 1 

 

  

 

79. g'(x) = f'(x) – f'(1–x) 

 If x > 1 – x 

  f' (x) > f’ (1 – x)   f'(x) is strictly 

increasing  

  g'(x) > 0 so g(x) is increasing when x 

> 1 – x  x >  

  =  

 similarly when x < 1 – x  g(x) is decreeing  

 Now 

 tan
-1

 (2) + tan
-1

 

 = tan
-1

 (1) + tan
-1

 (2) +tan
-1 

(3) = 

1 + 2 + 3 = 1.2.3 

 

80. f(x) =  

  

 )x(nf = sin
2
x[  

  

 ] 

=  
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 
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













xsin2

e3
nxsin)x(nf 2 

 )xsin2(ne3n  

   xcot0xsin))xsin2(ne3nx2sin
)x(f

)x('f 2  

xcosxsin))xsin2(ne3n[x2)[sinx(f)x('f  











2

1
)xsin2(ne3n)x(f.x2sin 
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f '(x) = 0   

  

Local maximum at x =  

k = e
11/8

 

Hence 

  

= e
3
 + e

6
 + e

11
 

 

81.     

 (1 , 1), (1 , 2) , …………(1 , 14) 

 (2 , 2), (2 , 4) , …………(2 , 12) 

 (3 , 3), (3 , 6) , …………(3 , 12)  

(4 , 4), (4 , 8) , ………… 

 (5 , 5), (5 , 10) , ………… 

 (6 , 6), (7 , 7) , (8 , 8) …………

 Total number of points lying inside the 

triangle = 31 

  

82.  

  = 50 

  n = 200 

  =  

  = (30 –)
2
 

  = 350
2
 

 =  

 on solving  

  = 10  or  30  

  = 30 is not possible 

 = 500 

 

83. tan
–1

 + cot
–1

 =   

(x = tan  tan
–1

x = ) 

   

 tan
–1

(tan 2) + cot
–1

(cot 2) =          

…..(i) (–/2 < 2</2) 

 Case-I: 0 < 2<  

2 + 2 =  

  =  

 tan
–1

x =  

 

  

 

 

 x = tan  

 Case-II :  

n
2

1

xsin2

e3
















 60x
2

3
xsine

xsin2

e3

3



e

k
)e(

3

e3

3
f 8/3

4

3























 













 














 









8

83
11

8

83
88

8

5

8

e

ee1
e

e

ee1
kk

e

k

e

k

4

x360
y




n100nn100n

35030

50x55x40x

BABA

21

221

21









n100

n5540100
x






2

2
i2

1 40
100

x


 2

2
2
i2

2 55
200

y




2
2
i

2
i2 50
300

yx




 

    2
22

50
300

200)30(30251001600




0300402 

222
2

2
1 2010 












 2x1

x2













 

x2

x1 2

3










 




44

3



2



3



12



12



12



02
2






 B 

(0,15) 

A 

0 (20,0) 
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 2 +  + 2 =  

 4 = –  

  = –  

 x = tan  

 Sum = tan  – tan  

 =  –  =  

 =  

  = 2 

 

84.  Case I 

 f(1) has only 1 element in {1}, {2} ,{3}, {4}, 

{5}, {6}     

 f(2) has 2 elements in which 1 is same as 

f(1)  

and so on
 

6
C1. 

5
C1 . 

4
C1. 

3
C1 . 

2
C1 .1 = 720 

 Case II 

f(1) =  

 f(2) f(3) f(4) f(5) f(6) 

 1 2 3 4 5 

6
C1. 

5
C1 . 

4
C1. 

3
C1 . 

2
C1 = 720 

 1 2 3 4 6  

6
C1. 

5
C1 . 

4
C1. 

3
C1 . 

1
C1 = 

360 

 

4 × 360 

 Total  720 + 720 + 360 + 4 × 360 = 3240 

 

 

 

 

85.  

 

130° 

a 

A 

O 

B 

 

Probability =  = 0.4 

  =  5 = 18 + 2 

 = 6 

 Parabola y
2
 = 6 x 

 Let side length of triangle be a  

 A (acos 30°, a Sin 30°) lies on y
2
 = 6x 

  =  

  

 a
2 
= 432 

 

86. |x – y| < a  –a < x – y < a 

  x – y < a  and x – y > – a 

  

  

   

  1100 = 3600 – (60 – a)
2
  

  (60 – a)
2
 = 2500  60 – a = 50 

  a = 10 

3



3

2

6










 


6








 

12







 

6

 32 
3

1

3

1332 











3

4
2















65432

65431

65421

 65321

103

1

10

5

3

1

10

4

3

1
103

1











9 5

2

2

2

a






















2

a3
6 33

4

a


312a 

   
 OBDF

OACDEGar
AP 

   
 OBDFar

)EFG(arABCarOBDFar 


     

3600

a60
2

1
a60

2

1
60

36

11
222




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87. Note that g is discontinuous at x = 1, also 

f'(x) = e
(x – 1)

 – 2ax 

 f'(1) = 1 – 2a = 2  

 now,   h(x) = f(x) · g(x)    

 for h(x) to be continuous,  f(1) = 0 

 hence 1 – a + b = 0  a – b = 1

  |a + b| =  | –2 | =  2 

gy- g, x = 1 ijvlrrgSrFkkf'(x) = e
(x – 1)

 – 2ax 

 f'(1) = 1 – 2a = 2  

 vc,   h(x) = f(x) · g(x)    

 h(x) ds fy, lrr~ gSf(1) = 0 

 vr% 1 – a + b = 0  a – b = 1

  |a + b| =  | –2 | =  2 

 

88. f(x) = a + [13 sinx]   

 a   and  x  (0, )    

 total number of points of non-

differentiability of [p sinx] = 2p – 1   here  

p = 13 

 total number of points of non-

differentiability of [13 sinx] = 25    

 

89.  

 

V = (30–2x)
2
 x 

dx

dV
 

 

Now   

T.S.A = (30–2x)
2
 + 4x(30–2x)  

= 400 + 400 = 800cm
2
 

 

90. Radius of circum circle of PAB 

   

 Radius of director circle =  

gy- PAB ds ifjxr o`Ùk dh f=kT;k

  

 fu;ked o`Ùk dh f=kT;k =  

  

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

 

1
a

2
  





1
a

2
  





 

30–2x x x 

)30–x6)(30–x2(
dx

dv


 

5 
max 

+ – + 

15 
Min. 

2

65
130

2

1
8149

2

1


65

2

65
130

2

1
8149

2

1


65
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