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1. Answer (2) 

 Hint : Use Q U W      

Sol. : Process (2) is isochoric 

 Q = nCVT 

  0 0

3

2
P V  

U1 = U2 = U3 

W1 is + ve 

W2 = 0 

W3 is – ve 

Using first law of thermodynamics  

Q = U + W 

Q1 < Q2 < Q3 

2. Answer (2) 

 Hint : Use PM = RT 

Sol. : Let cross-sectional area of tube is ‘a’ let us 

consider an element of length dx at a distance x 

from end A. 

 Volume = adx 

 Mass = adx 

Force required for this element   

2( )F a dx x    

 2 adP a xdx  

 
2PM

dP xdx
RT


  

 

0

2

0

P l

P

dP M
xdx

P RT


   

2 2

0

ln
2

P M l

P RT


  

2 2

2
0

M l

RTP P e


  

3. Answer (3) 

 Hint : Stress due to tensile force = Ultimate 

stress. 

Sol. : Top view 

 

Let internal pressure is P 

 F = Prl, Here l is length of cylinder  

For equilibrium 

2T sin 
2


 = F 

T = u lt  

 , u
u

t
lt Prl P

r


    (for   0) 

4. Answer (2) 

 Hint : Zero error is present  

Sol. : L.C. 
2 mm 1

mm
200 100

    

  Error = 4 L.C. 

   
4

mm
100

  

 Reading, R = 2 mm + 48 L.C. 

   
48

2 mm mm
100

   

 Thickness, t = R – error 

    
44

2 mm mm
100

   

    = 2.44 mm 

PART - A (PHYSICS) 
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5. Answer (2) 

 Hint : Take log on both side of 
2A B

Y
A B




 

Sol. : 
2A B

Y
A B




 

 
2    

   
 

Y A A B B

Y A A B B A B
 

  
2 0.2 0.2 0.1 0.1

5 15 10 15


     

% error in 
2.1

100
30

Y    

 = 7% 

6. Answer (2) 

 Hint : Final velocity of block and plank are same. 

Sol. : Let final common velocity is V 

Using C.O.L.M. 

2 × 16 = 8V 

 V = 4 m/s 

Work done by friction,  

2 2

fr

1 1
8 4 2 16

2 2
    w  

 = – 192 J 

7. Answer (2) 

 Hint : Use gravitational force = centripetal force 

Sol. : 
32 2

2 2

2

2 2

6

R

R

GM dx GM
F

R x R
   

For rod 

2 5
2

2

R
F M   

315

GM

R
   

8. Answer (1) 

 Hint : mg sin = viscous force. 

Sol. : 0sin  
v

mg A
t

 

01

2
  

v
Al g A

t
 

          02 v

lgt


   

9. Answer (2) 

 Hint : Use 0
SV

f f
V V




 

Sol. : in fiL L  

2

0
2

mR V
mV R mVR

R
   

0

2 2

3 27
SV V V   

 
0

S

S

V
f f

V V



 

  0

27

29
f  

10. Answer (3) 

 Hint : Force on dipole, 
dE

F P
dx

   

Sol. : 
2

KQ
E

x
  

dE
F P

dx
  

3

2PKQ

x
  

 
3

2

27

KQP

R
  

11. Answer (2) 

 Hint : Charge on capacitor is zero, so no current 

will flow through slab.  

Sol. :  

 

V
i

r
  
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12. Answer (1) 

 Hint : Use, band gap 
hc




 

Sol. : Band gap 
12390

eV
20650

hc
 


 

  = 0.6 eV 

13. Answer (3) 

 Hint : Vout = V0 sin(t + ) 

Sol. : We know phase difference between input 

and output voltage is 180° 

 Vout = V0 sin(t + 180º) 

  = – V0 sint 

14. Answer (4) 

 Hint : 
KQ

V
R

  

Sol. : dq = Rd 

 = 0R cos2d 

0 (1 cos2 )
2

R
dq d


     

 
Kdq

V
R

   

 
2

0

0

(1 cos2 )
2

RK
d

R




     

 0K    

 0

04





 

15. Answer (1) 

 Hint : E = CB              …(i) 

Sol. : E = CB 

 E > B 

E. D. in electric field ED (1) 2

0

1

2
E         …(ii) 

E.D. in magnetic field, 
2

0

E.D. (2)
2

B



     …(iii) 

and 
0 0

1
C 

 
    …(iv) 

Using (i), (ii), (iii) and (iv) 

2
2

0

0

1

2 2

B
E 


 

16. Answer (3) 

 Hint : Based on theory. 

Sol. : Above Curie temperature ferromagnetic 

substance charges to paramagnetic substance. 

17. Answer (4) 

 Hint : Rate of decay, x

dN
N

dt


    

 Sol. : At steady state, 
dN

P
dt


  

  xP N   

  x

P
N 


 

18. Answer (1) 

 Hint : Use ( )F i L B   

Sol. : As L is same for all 

 Force on all have same value. 

19. Answer (2) 

 Hint : ( 1) ( 1)       A A B Bx t t  

 Sol. : Path difference at centre of screen, 

 ( 1) ( 1)A A B Bx t t        

  A A B B B At t t t       

  (2 )B A B B At t t t      

 If 0,x   shift towards A 

 0,x   shift towards B 
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20. Answer (4) 

 Hint : Use eVS = K.Emax 

Sol. : Energy of photon of wavelength, 3000 Å, 

1

12400
6.2 eV

2000

hc
E   


 

 maximum K.E. of photoelectron,  

max 1KE   E  

  = (6.2 – 5.8) eV 

  = 0.4 eV 

 eVs = K.Emax 

 VS = 0.4 volt 

21. Answer (01.70) 

 Hint : 
(2 1)

4( )

n V
f

l e





 

Sol. : 
7 17

4(41 ) 4(102 )


 

V V

e e
 

 e = 1.7 cm 

22. Answer (47.00) 

 Hint : Potential difference across inductor
di

L
dt

  

Sol. : A B

q di
V V iR L

C dt
       

 
4

10 5 5 5 2
2

       

 = 47 volt 

23. Answer (01.00) 

 Hint : Use 
D

Y
d


  

Sol. : Location of first dark fringe, 

1sin sin
2 2

Yd

D

  
    

 
 

–10

1 3

5000 10 4

2 10

D
Y

d 

  
 


 

 = 10–3 m 

 = 1 mm   

24. Answer (11.00) 

 Hint : Critical angle, 1 1
sinC

n

  
   

 
 

 Sol. :  

 

 Snell’s law at AC 

1 sin45º 
12 sinr  

 r1 = 30º  

 r2 = 50º > Critical angle 1 1
sin

2


  
  

  
 

 = 15º + 80º + 15º clockwise 

  = 110º clockwise 

25. Answer (01.25) 

 Hint : 
V

Z
I

  

Sol. : 20
V

Z
I

    

16 , 20     LR X L  

 
2 2( )L CZ R X X    

 XC = 8  

 C = 1.25 mF 

26. Answer (01.41) 

 Hint : All images will lie on circle of radius h. 

Sol. :  

 

Distance 2h  
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27. Answer (03.00) 

 Hint : Use 2 1 2 1

V U R

   
   

Sol. : For first surface 

3 1 1 1 1

2 2 20 40V

 
   
  

   …(i) 

For 2nd surface 

1.25 3 0.25 1

2 20 80


  

f V
  …(ii) 

From (i) and (ii) 

100
cm

3
f   

28. Answer (02.00) 

 Hint : 
emf

, emf
dB

i A
R dt

   

Sol. : 
2 a

R
bh

 
  

2 2emf
dB

a a K
dt

     

2emf

2

a Kbh
i

R a


 


 

 
2

bhak



 

29. Answer (03.00) 

 Hint : Use 
1

V

R
C C

n
 


  

 Sol. : 2 2P KV PV K    

 
5 17

2 1 2 6
  



R R
C R  

30. Answer (05.00) 

 Hint : 
10

volt 5 V
2

ACV    

Sol. : VAC = 5 volt 

 6 – i × 1 = 5 

 

 i = 1 A 

 iR = 5 

 R = 5 

31. Answer (1) 

Hint : Total number of electrons in CN– = 14 

Total number of electrons in NO+ = 14 

Sol. : Both CN– and NO+ contain 14 electrons 

(same electrons) hence they have same bond 

order. 

32. Answer (2) 

Hint : In Cl2O, bond angle increases due to 

repulsion between Cl atoms (3rd period element, 

hence large size) 

 Sol. : Bond angle order Cl2O > H2O > OF2 

33. Answer (3) 

Hint : Equivalent mass of oxygen = 8 

Sol. : Mass of metal oxide = 3.15 g 

Mass of metal = 1.05 g 

Mass of oxygen = 3.15 – 1.05 

                          = 2.1 g 

2.1 g oxygen combine with 1.05 g metal 

 8 g oxygen will combine = 
8 1.05

g
2.1


 = 4 g 

 Hence, equivalent weight of metal = 4 

34. Answer (2) 

Hint : When pressure is constant  

1 2

1 2

V V

T T
  

PART – B (CHEMISTRY) 
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Sol. : For balloon A 

1 2

1 2

V V

T T
  

or 
2

800 900

300 T
  

 T2 = 337.5 K 

For balloon B 

2

1800 1900

300 T
  

T2 = 316.66 K 

Hence balloon B will burst first. 

35. Answer (2) 

Hint : For spontaneous process, G should be 

negative 

Sol. : For spontaneous 

G = H – TS < 0 

 
H

T
S





 

–38.3 1000
T 339 < T

–113


   

 Spontaneous below 66°C (339 K) 

36. Answer (3) 

Hint : More the number of carbons, more will be 

the heat of combustion.   

Sol. : Heat of combustion 
1

Stability
  

I > II > III > IV 

37. Answer (4) 

Hint : Conjugated dienes are more stable than 

isolated dienes  

Sol. :

 

 

Stability  

B > C > D > A 

38. Answer (1) 

Hint : Basicity is enhanced by availability of a 

lone pair of electrons on nitrogen atom   

Sol. :  

 

Similarly, 

CH3 – CH = NH2 gives  1 equivalent str. 

39. Answer (4) 

Hint : Both the reactions involve formation of 

Tetrahedral intermediate  

Sol. :   
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40. Answer (1) 

Hint : Alcohol on heating in presence of H+ 

produces alkene  

Sol. :  

 

41. Answer (2) 

Hint : Alkene with more  hydrogen is more 

stable due to more hyperconjugative structure.  

Sol. :

 

 

42. Answer (4) 

Hint : Treatment of alkenes with Br2/CCl4 gives 

vicinal dibromides  

Sol. :  

 

43. Answer (3) 

Hint : 2 2 2 2 2CaC H O Ca(OH) C H    

Sol. : 

 

44. Answer (3) 

Hint : AlCl3 exists as a dimer, thus attaining an 

octet of electrons 

Sol. : Aluminium chloride in acidified aqueous 

solution forms octahedral [Al(H2O)6]3+ ion. 

45. Answer (1) 

Hint : The cis-diol forms stable complex with 

(B[OH]4)– 

 Sol. : On addition of cis 1, 2 diol to the 

equilibrium mixture, the reaction moves in 

forward direction due to the formation of a 

chelated complex. 

46. Answer (3) 

Hint : KF and HF react to form acid salt. 

Sol. : +

2 2KF + HF K[HF ] K + [HF ]  

47. Answer (4) 

Hint : Alkali metal sulphates are soluble in water 

Sol. : Na2CO3 and K2CO3 are soluble in water 

because hydration energy is more than lattice 

energy.  

48. Answer (2) 

Hint : Nitrogen has half filled electronic 

configuration  

N = 1s22s22p3 

 Sol. : On moving from B to O in periodic table 

the first ionisation enthalpy increases due to 

attraction of the electron towards nucleus and  

I-E of N > O. Hence correct order B < C < O < N 

and not B < C < N < O. 

49. Answer (1) 

Hint : 
1.4 N V(mL)

% N
Weight of organic compound

 
  

Sol. :  

Milli equivalent of H2SO4 = NV = nMV 

Taken initially = 2 × 0.1 × 100 

                       = 20 Meq 

Milli equivalent of  

excess of acid(H2SO4) = Meq of NaOH 

 = 20 × 0.5 × 1 

 = 10 Meq 

 Meq of NH3 = 20 – 10 = 10 Meq 

Milli Moles of NH3    = 10 mmole 

Moles of NH3 = 10 × 10–3 mole 

Mass of N in compound = 0.01 mole × 14 = 0.14 g 

% of N = 
0.14

100
0.3

  = 46.66% 

% of N in urea NH2CONH2  

= 
14 2

100
60


 = 46.66%  
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50. Answer (2) 

Hint : Intramolecular Wurtz reaction takes place 

Sol. :  

 

51. Answer (40.00) 

Hint : mmol of KOH = mmol of HCN 

 Sol. : HCN + KOH  KCN + H2O 

 mmol of KOH = 1 × 100 = mmol of HCN 

 HCN + KMnO4 + H+  +2 –
3 2Mn NO CO   

 n =10    n = 5 

 Let, V ml of KMnO4 is used  

 Meq of HCN = Meq of KMnO4 

 10 × 100 = 5 × 5 × V 

 V = 40 ml  

52. Answer (20.00) 

Hint : 3

0.2
[CH COOH] 0.1M

2
   

0.2
[HCl] 0.1M

2
   

Sol. :   

3 3CH COOH CH COO H

C C C C 0.1

 

    
 

a

C (C 0.1)
K

C C

  


 
 

Since  is very small due to common ion effect 

5 C 0.1
2 10

C

 
   

 = 2 × 10–4 

53. Answer (84.00) 

Hint : 
32NO NO   

Sol. : 3Cu + 8HNO3  3Cu(NO3)2 + 2NO + 4H2O 

n-factor ratio is the reciprocal of their molar ratio 

  Cu :  HNO3 

Molar ratio 3 : 8 

n-factor  8 : 3 

HNO3 nf = 
3 3

2
8 4
   

Equivalent weight of HNO3 = 
f

Molar mass

n
 

     = 
63 4

3


   

54. Answer (02.00) 

Hint : 2I (g) 2I(g)

0.08 p 2p
 

Sol. : 0.08 – p + 2p = 0.15 

p = 0.07 atm 

2 2

p

(2p) (2 0.07)
K 2

(0.08 p) (0.08 0.07)


  

 
 

55. Answer (06.00) 

Hint : 1H1, 1D2, 1T3 

Sol. :  1H1, 1D2, 1T3 

 6 combination 

 H2, HD, D2, T2, TD, HT  

56. Answer (02.00) 

Hint : 
3 3CH COONa H CH COOH   

 Sol. : 
3

30 1000
[CH COOH] 1M

60 500
    

 
3

41 1000
[CH COONa] 1M

82 500
    

 1 a

[salt]
pH pK log

[acid]
   
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 When 10 mmoles of H+ is added (HCl) 

 

3 3CH COONa H CH COOH

500 10 500

490 510

 



 

 
2 a

510 / v
pH pK log

490 / v
   

 
51

pH log
49

   

 pH 0.018   

57. Answer (21.00) 

Hint : 100 moles of NaCl are doped with  

1 mole of AlCl3. 

1 mol of NaCl is doped with 10–2 moles of AlCl3. 

Sol. : One AlCl3 or Al+3 ion creates 2 cationic 

vacancy. 10–2 mol of Al3+ will create 2 × 10–2 

moles of cationic vacancy 

Hence, cationic vacancies per mole of NaCl is 

6.022 × 1023 × 10–2 = 12.044 × 1021  

58. Answer (10.00) 

Hint : Osmotic pressure () = i × C × R × T 

Sol. :   = 

20
402 1000 0.0821 300

100
     

              = 246.3 

Then, 
246.3

10
24.63

   

59. Answer (12.00) 

Hint : For a first order reaction ln[A] – ln[A]0 = –Kt 

Sol. : 
2.303 log2

K =
602

 

When 2  0.5 M 

2
2.303log

0.5
K

t

 
 
 

  

2
log

log20.5

t 602

 
 
 

  

log(4) log2

t 602
  

t = 2 × 602 

t = 1204 sec 

60. Answer (01.49) 

Hint : Ecell = E°cell – 0.059/n logQC 

Sol. : E°cell = 0.34 – (–1.18 V) 

E°cell = 0.34 + 1.18 V 

E°cell = 1.52 V 

Ecell = 
0.059 0.18

1.52 – log
2 0.02

 
 
 

 

 =  
0.0591

1.52 – log 9
2

 

 = 
0.0591

1.52 – 2log(3)
2

  

 = 1.52 – 0.0591 × 0.47 

  1.49 

 

61. Answer (4) 

 Hint: Use integration as a limit of sum 

 Sol.: Given series  

  = 
2

1

1 1
lim

1– . ²


  

 
 


n

n
rn r

x
n

 = 
1

0 1– ² ²






d

x
, 

replacing 
r

n
 by  and 

1

n
 by d  

  = 
 

1
–1

0

sin 
 
  

x

x
 = 

–1sin x

x
      

62. Answer (2) 

 Hint : 0   
1

x

x
 < 1 

PART - C (MATHEMATICS) 
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 Sol.:  

   0  
1

 
 
  

x

x
 < 1  ( ) 0

1

 
  

 

x
f x

x
 

  f(x) is continuous and differentiate for all  

x  0 

63. Answer (2) 

 Hint: Check increasing or decreasing status in 

given interval and then find absolute minima.  

 Sol.:  

  f(x)  = ex + x – 1 ; x [– 8, 0] 

  f (x) = ex + 1 > 0, x R 

  f (x) is increasing in [– 8, 0] 

  fmin = f(– 8) = e–8 – 8 – 1 = 
8

1

e
 – 9 

64. Answer (3) 

Hint : 
1 2

sin and cos
5 5

  A A  

 Sol. : (0, ) A  

 So, 
1 2

sin and cos
5 5

  A A  

 Then required equation will be 2 1 2
0

55
  x x  

65. Answer (2) 

 Hint: Find local extremum using first order 

derivative test.  

 Sol.: Given function is 

  f(x) = 2lnx + 5 cot–1 x   

  f (x) = 
2

x
 – 

2

5

1 x
 = 

 

2

2

2 – 5 2

1





x x

x x
  

 Sign. scheme for f (x) = 
  

2

2 – 1 – 2

(1 )

x x

x x
, 

   

 when f (x) = 0, then x = 
1

2
, 2 

  from sign schemes, f(x) has exactly two 

points of local extremum. 

66. Answer (4) 

 Hint: Check increasing and decreasing status of 

f(x) = loge(1 + x) – x for increasing and 

decreasing in (0, 1) 

 Sol.:  Let f(x) = ln(1 – x) – x 

  f ' (x) = 
1

1– x
 × (– 1) – 1 = 

–1– 1

1–

 x

x
   

   = 
– 2

1–

x

x
 < 0 in (0, 1) 

  f(x) is decreasing function in x 

  x > 0 

  f(x) < f(0) 

  ln(1 – x) – x < ln(1 – 0) – 0 

  ln(1 – x) – x < 0  

  ln(1 – x) < x  

 Similarly proceeding as above we find that 

options (1), (2) and (3) are correct 

67. Answer (1) 

Hint : Roots are ±1 – a and ±1 – b 

 Sol. : x2 + b2 + 2bx = 1    x = ±1 – b 

   x2 + a2 + 2ax = 1    x = ±1 – a 

   1 – b = 1 – a    a = b 

 or 1 – b = –1 – a    a = b – 2 

 or –1 – b = 1 – a    a = 2 + b 

 or –1 – b = –1 – a    a = b 

 Clearly, the possibility of a = b is ruled out. 

 Because in this case equations will have two 

common roots. 

 Thus, a = b ± 2 

1

2

2

+ve – +ve

0

point of local
maximum

point of local
minimum
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68. Answer (1) 

 Hint : Use concept of coplanarity of vectors 

 Sol. : Since given vectors are coplanar 

  So, 61 40 21 0  p q r  

    , ,p q r  are coplanar. 

    q r  and r p  are collinear 

        0   q r r p  

69. Answer (1) 

Hint : 
2

( 1)



rT

r r
 

Sol. : Let  

1 1 1 1
1 ... to 2019 terms

3 6 10 15
     S  

  
1

2
S  = 

1 1 1 1 1
...

2 6 12 20 30
      to 2019 terms  

  = 
1 1 1 1 1 1 1

1
2 2 3 3 4 4 5

       
              

       
 

           
1 1 1 1

...
5 6 2019 2020

   
      

   
 

  = 
1

1
2020

  

  
2019

1010
S  

70. Answer (3) 

Hint : Tn = arn–1 

 Sol. : a(1 + r) = 12 and ar2 + ar3 = 48 

  ar2(1 + r) = 48 

  r2 = 4    r = –2 

  a = –12 

 So, T3 = ar2 = –12(4) = –48 

71. Answer (2) 

Hint : Locus of point of intersection of 

perpendicular tangent in the director circle.  

 Sol. : Director circle x2 + y2 = a2 + b2 

  2 + 9 = 9 + 4     = ±2 

72. Answer (3) 

 Hint : Solve by equation by method of 

inspection 

 Sol. : Here, 
 

–



x ydy

dx x
 

   xdy + y dx + xdx = 0 

   d(xy) + xdx = 0 

  
2

2
 

x
xy c  ... (i) 

  If (i) passes through the point (2, 1), then 

4
2

2
  c  

 c = 4 

 Put c = 4 in equation (i) 

  2xy + y2 = 2 × 4 = 8 

73. Answer (4) 

Hint : :  
a

T y mx
m

 

 Sol. : y = mx + 
a

m
    y = mx – 

2

m
 

 Since above equation is also tangent to curve  

xy = –1 

  mx2 – 
2x

m
 + 1 = 0 must have equal roots 

  D = 0    m = 1 

  y = x – 2 

74. Answer (4) 

Hint : ~  p q p q  

 Sol. : ~ ( ) ~ (~ ) ~    p q p q p q  

75. Answer (4) 

Hint : y = 2cosx 

 Sol. :  

(cos6 cos4 ) 5(cos4 cos2 )

10(1 cos2 )

cos5 5cos3 10cos

  

 


 

x x x x

x
y

x x x
 

 = 
22cos5 cos 10cos3 cos 20cos

cos5 5cos3 10cos

   

 

x x x x x

x x x
 

 = 
2cos (cos5 5cos3 10cos )

(cos5 5cos3 10cos )

 

 

x x x x

x x x
 = 2cos x 

 Then, 2sin 
dy

x
dx
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76. Answer (3) 

Hint : 
 ix

x
N

 and 

2
2Var ( ) 

 ix
x

N
 

 Sol. : Mean = 
8 5 10

5

   a b
 = 6 

 a + b = 7 

 Variance 

 = 
2 2 2 2 2( 6) ( 6) (8 6) (5 6) (10 6)

5

        a b
 

 = 6.80 

  a2 – 12a + 36 + (1 – a)2 + 21 = 34 

  a2 – 7a + 12 = 0 

 Then, a = 3 or 4, so b = 4 or 3 

  (3, 4) or (4, 3) 

77. Answer (2) 

 Hint : Expand the determinant 

 Sol. : 

1 1 0

2 1

0 2 3



 

x x x y

x y x y

 

 = x(x + y) (2x + 3y – 1) 

78. Answer (2) 

 Hint : (ABC)–1 = C–1B–1A–1 

 Sol. : (P (P + Q)–1 Q)–1 (PQ) 

  = Q–1 (P + Q) P–1PQ = Q–1 (P + Q) Q 

  = (Q–1P + I) Q = Q –1PQ + Q = Q–1QP + Q 

  = P + Q 

79. Answer (3) 

 Hint : 
2

1 1

2 21
  



x

x
 

 Sol. : 1

2 2

1 1
sin

2 2 6 61 1

  
      

   

x x

x x
 

  
1

2
0 sin

61

  
  

  

x

x
 

  1

2

6

1 log sin
1




 
   

  

x

x
 

  Rf : [1, ) 

80. Answer (2) 

 Hint: Integrate by parts. 

 Sol.:  Let  I  = 

 
3

2

ln .

² – 1


x
x

x

dx  

   = lnx 

   
3

2

1 1
– –

² – 1² – 1

 
 
 
 

 
xdx

x xx

dx 

 [Integrate by parts] 

   = –
ln

² – 1

x

x
 + 

² – 1


dx

x x
  

  = – 
ln

² – 1

x

x
 + sec–1x + C 

81. Answer (08.00) 

Hint : 1, 2  X and other elements are optional  

 Sol. : The possible sets for X are {1, 2}, {1, 2, 3}, 

{1, 2, 4}, {1, 2, 5}, {1, 2, 3, 4}, {1, 2, 3, 5}, {1, 2, 

4, 5}, {1, 2, 3, 4, 5}. 

82. Answer (00.00) 

Hint : f(1) = 0 

 Sol. : f(2 + x) = 2f(x) and f(x) = f(–x) 

  f(1) = f(2 + (–1)) = 2f(–1) = 2f(1) 

  f(1) = 0 

 Also, f(3) = f(2 + 1) = 2f(1) = 0 

 f(5) = f(2 + 3) = 2f(3) = 0 

  f(3) = f(5) = f(7) = f(9) = ... = f(2017) = 0 

83. Answer (00.00) 

Hint : Range of trigonometric part 

 Sol. : The given equation can be written as 

 sinx + 2 sin2x – sin3x = 4 

 Solution exists only where sinx = 1, sin2x = 1 and 

sin3x = –1, which is not possible. 

 Hence, no solution exists. 

84. Answer (12.00) 

Hint : 2 and 1   x n n y n n   

 Sol. : 
2

10
1

 
 

x n n

y n n
 

 5 n  

 So required no. of ways 
4

12
2

   
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85. Answer (09.00) 

Hint : z lies interior to an ellipse  

 Sol. :

 

 

 Given |z – 1| + |z + 3|  8 

 Then z lies inside or on the ellipse whose foci are 

(1, 0) and (–3, 0) and vertices are (–5, 0) and  

(3, 0). Clearly, the minimum and maximum 

values of |z – 4| are 1 and 9 respectively. 

86. Answer (03.00) 

Hint : Write general term in the expansion  

Sol. :  

40
40 3 5

1 2 3



  

r r

r rT C    r = 10, 25, 40 

87. Answer (02.00) 

Hint : Shortest distance = |CP – r|  

 Sol. : S : (x – 7)2 + (y – 5)2 = 152 

 C(7, 5) and point P(2, –7) 

 CP = 2 25 12  = 13 

 P point lies inside circle. 

  Required shortest distance = 15 – 13  

= 2 units. 

88. Answer (32.00) 

 Hint : 
 2 1– 

n

a a b
S

b
 

 Sol. : Here lines are parallel and they are 

     ˆ ˆ ˆ ˆ ˆ ˆ3 2 2 2      r i j k i j k  and  

     ˆ ˆ ˆ ˆ ˆ ˆ4 3 2 2      r i j k i j k  

  Distance between them 
 2 1– 


a a b

b
 

  

ˆ ˆ ˆ ˆ ˆ ˆ( – 2 ) (2 2 )

4 1 4

   


 

i j k i j k
  

  

ˆ

2 1 2

ˆ1 –1 2 4 – 2 – 3

4 1 4 9
 

 

i j k

i j k
 

  
16 4 9 29

39

 
   

89. Answer (04.00) 

 Hint : Use  

 
2

22

1 2
1 2

( )

( ) ( )

 
  

    
    

     
   

R
P E P

EE
P

R R R
P E P P P E

E E

 

 Sol. : Let 

  E1  the event when die A is used 

  E2  the event when die B is used 

  R  when red face appears  

  
1

3

6

   
   
  

n
R

P
E

 and 
2

2

6

   
   
  

n
R

P
E

, 

P(E1) = 
1

2
, P(E2) = 

1

2
 

   2

1 2

162 6

973 2 1

6 6 2

 
  

   
  
      

     
     

n

n n

E
P

R
 

   
2 16

973 2




n

n n
  n = 4 

90. Answer (14.00) 

 Hint : Probability 

 

10 11 11 11 11

11

1 1 1 1 1 7

2 2 2 2 2 2

         
              
         

  

(–5, 0) (–3, 0) (1, 0) (3, 0)

(4, 0)

O P

AA S S
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 Sol. :  

H or T (appearing)

10 times

H H....... H       

  

10 10
1 1

1 1 1 1 1
2 2

   
         
   

 

   

H or T (appearing)

10 times

H H....... H      

  

10 11
1 1 1

1 1 1 1
2 2 2

   
         

   
 

   

H or T (appearing)

10 times

T H.........HH  

  

10 11
1 1 1

1 1 1 1
2 2 2

   
         

   
  

   Required probability  

 

10 11 11 11 11 11
1 1 1 1 1 1

2 2 2 2 2 2

           
                
           

 

  
10 11 11

11

1 1 1 7
5 2 5

2 2 2 2

     
         
     

 




