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HINTS & SOLUTIONS 

1. Answer (3) 

 

O

A E

a

x

b

C Bc  

 0 0A BT t t    

  222 2

1 2

b c xa x
T

V V

 
   

 For minimum , 0
dT

T
dx

  

 
 
 

2 2
1

2

22

1

2

/

sin 6
3

sin 2

Vx a x

c x V

b c x


 



 


  



 

2. Answer (8) 

Vm (just before collision) = 2 2g h  

 V3m (just after collision) = 
5
mV 

 
 

 

 

 

 

3

2
3 0

max
3

Downward
5

4
8 cm

2 5

m

m

m

g
a

V h
H

a



   
 

  

3. Answer (4) 

i fL L
 

 (About point on horizontal surface) 

2
2

0
3

2
2 2

mR
mR

     
 

 

0

6


   0 0

6 6cm
R mR

V J
 

     

  2 1 12
4 kg.m/s

6
J     

4. Answer (2) 

I (3,4,5)

1 2

I1

E r  
Point 3,4 and 5 will be at same potential 

1,2 2

5eq

r
R r   = 7

5

r  

1
1 1

5 3 1

7 5 3 5

IE
I I I

r
      
 

 

14
2

7 7 1

E
I A

r
       

 

5. Answer (6) 
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2a

q

q
q a 2

1

a

P

P

 

1 2

1 0

F F F

F

 



  

  

2 3 3

2
2

kPq kq
F q

a a
  


 

3 3 3
0 0

3 3 6

4 8

kPq pq Pq

a a a
  

   
 

6. Answer (3) 

A B B CT t t    

1 1
2 2

4 4 4

l l

g g
     

1 1
2

4 8

l

g

         
 

3
2

8

l

g
   
 

 

3 2
4 3 sec

8

      
 

7. Answer (8) 

1
m

2
x 

x = 0
x = 3 m

 
 = 1 m 

Energy of 1 loop = 2 21

2
A  

5
J

8
   

8. Answer (4) 

 2 dy
x VA

dt
   

    2
0 2 dx V gy A   

 x4 = cy  

 x = cy1/4 

1

4
k
   
 

 

9. Answer (B, D) 

I = I1 + I2 = Ee–t + E(1 – e–2t) 

For I to be maximum 0
dI

dt
  

22 0t tEe Ee      

10. Answer (B, C) 




r

I

120°

 
sin 1

sin 0.72
sin 1.44

i
r

r
    

2
r

    
 

  

2

3


       

2

3 3 2
r

                 
   

 

 1sin 0.72
6 6

r        
 

 

11. Answer (A, B) 

 
 

   0 0 0
1 1

cos cos cos
2 2

E a t a t a t            

  max 0 0.37 eV
2

h
K    


 

 0| |l     

12. Answer (D) 

AN N tA
Ae  

 
–

1

tA
t A AB

B
B A

N e
N C e


 

 
 

 

C1 = 10 N0 

Given 9 3

22 11
A A A

B B A

N N

N N


  


 

Hence  t = 90 days 

 

 

  0 0 01 cos cos cos cos cosE a t t a t a t t        
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13. Answer (A, C) 

14. 
f1

f2

A



N2

Mg
A =R  

1F f ma   …(i) 

f1 + f2 = MA … (ii) 

1 2f R f R I    …(iii) 

15. Answer (A, B, C) 

TB = 8T0  TA = T0, TC = 16 T0, TD = 8T0 

Wij = Qij – Uij 

Process AD 

  0 0
0 0 0

91
2 3

2 2AD
P V

W P P V    

QAD = VAD + WAD  

0 0 0 0
21 9

2 2
P V P V   

0 015ADQ P C  

Similarly 0 0 0 013 , 20AB BCQ P V Q P V      

16. Answer (A) 

dq q
R t RCdq qdt Ct dt

dt C
        

Multiplying both side by et/RC we get  

/
t t

t RC RC RCRCe dq qe dt Cte dt    

t t
RC RCt

d qe e dt
R

    
  

 

  2
t

RCq C t RC RC e


       

At t = RC 
2

10 , R
RC

q dq I V IR
edt


     

17. Answer (A, B, C) 

+

–

–

–
(360 – Q)(360 – Q)

+ –

Q

 
Apply KVL 

180 100
2 3 2

Q Q Q

F F F

   
           

 

210Q F    

 QA = 90, QB = 150, QC = 21 

18. Answer (A, B, C) 

  1 100sin 50
V

I t
R

    

 2 100sin 50
2

I t
    

 
 

 

I2

I1

IR

V

 

 100 2RI    

18. Answer (A, C) 

  0 sin sin
4p

I
B

d


   




 

 

I
P

d

 

 also ˆ ˆp
xB k  

 ˆ ˆp
yB k   

19. Answer A – P, S 

  B – P, S 

  C – R, T 

  D – Q, T 
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At point O  

     1
1 2

1

d d
x t

D
       

 If    1
2 1

1

d d
t

D
     

  Central Maxima will be above point O and 

D

d


   

20. Answer A – P, S 

  B – Q 

  C –  T 

  D – R 

21. Answer (7) 

All statements are correct 

 
22. Answer (3) 

(i) Cu Cl2 2
4 2HC CH NH Cl CH CH – CH CH      

(II)  
2

4HC CH + Ni CN  (Non-Aromatic) 

(III) 
3HC CH + NH 

N

(Aromatic) 

(IV) Red hot Fe
773 K

3CH CH  (Aromatic)
 

(V) 

CH

CH

CH

CH

N C – H

(Pyridine)
N

 

(VI) 
 Ag NH3 – +23CH CH CH C Ag

 
     

 

23. Answer (3) 

 2 2+3Be H H2 2

1 1 1 1
R .z R 4 12 R

1 41 2
v

            

 
   

2+He H H2 2

1 1
R . 2 R 4 4 R

1
v

 
     
  

 

+3Be

+He

12R
3

4

v

Rv
   

24. Answer (4) 

I, II, III and V will give phthalic acid. 

(IV) 
O3

Zn, H O2
O

O

 

(V) 
2CH Cl3

anhy. AlCl3

CH3

CH3

KMnO4

Oxidation
OH
OH

O

O

(Xylene)

 

(I) O2

V O2 5

O

O

O

H O2 OH
OH

O

O

 

25. Answer (4) 

 
26. Answer (2) 

+2 –
2CaF Fluorite Co. no. ratioCa :F is2:1   

CHO

OH
OH

OH
OH

CH OH2

CHO

HO
OH

OH
OH

CH OH2

CHO

OH
OH

CH OH2

OH
HO

CHO

HO

OH
OH

CH OH2

HO

CHO

OH

CH OH2

OH
OH

HO

CHO

OH

CH OH2

OH

HO

HO

CHO

OH

CH OH2

OH

HO
HO

D (+)
Al losei
1

D (+)
Altrose
2

D (+)
Glucose 
3

D (+)
Mannose
4

D (–)
Gulose
5

D (–)
Idose
6

D (+)
Galactose
7

CHO

OH

CH OH2

HO

HO

D (+)
Talose
8

O

O O

O

O
(I)  H /H O +

2



O

O O

O

OH
OH

(III) H O2

O

O

–2CO2

O

O

(II) O3

HO
HO

C

O

O

(P)

A = 2, B = 2
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+2 –2
2Na O Antifluorite Co. no. ratioNa :O is1:2 

+ –KCl or AgBr Co. no. ratio K :Cl ; 6:6or 1 : 1
+2 –2ZnS &BeS/CUI Zn :S 4: 4  or 1 :1   

+ –CsCl & CsCN CS : Cl 8 : 8    

27. Answer (1) 

r1 = 2r = K[2P]x [Q]y 

2K[P]x [Q]y = K[2P]x [Q]y   x = 1 

r2 = 5.6r = K[P]x [2Q]y 

5.6K[P]x [Q]y = K[P]x [2Q]y 
5

 y = 
2

  

Overall order of Rn = (x + y)  1 + 
5

2
= 3.5 

Then 50 – (2 × 3.5) 2 = 1 

28. Answer (2) 

 

+H2 +2
2 4 4 2

v.f = 2 v.f = 5
5 22.6 0.02 mmol

22.6 0.02 mmol
2

5C O 2KMnO Mn CO

   
 

    

 

2 2 2 3
v.f = 2 v.f = 1

11.3 0.05 11.3 0.05 mmol
mmol

2

I 2Na S O Products

  
 
 

   

+2 –
2 2 2

2 11.3 0.05 11.3 0.05mmol
2 2

2Cu 4I Cu I I
          

    

Cu+2 = 11.3 × 0.05 mmol & 2
2 4

5
C O 22.6 0.02

2
     

Req. ratio 
  2

2 4
+2

5
22.6 0.02C O 2 2

11.3 0.05Cu

  
 


 

29. Answer (A, C, D) 

After the water is placed into the freezer it will 

lose heat to the freezer. So qsystem is negative 

and after several hours water turned to ice. So 

the temperature of the water will be –20°C. 

1 mole of liquid water has 6 kJ more enthalpy 

than the ice. 

30. Answer (B, C, D) 

(a) 5
SPS K 10  mol/L   

(b) S = 10–5 mol/L 

(c)  
   

+ –

SS + 2
AgCl s Ag Cl  

    
10

10 1110
10 S 2 S S 5 10

2


        

(d)     –
3 2

AgCl s Ag NH Cl


     

  2+ –
3 3 2

Ag 2NH Ag NH Cl


     

    –
3 3 2

AgCl s 2NH Ag NH Cl


     

 

 

–
3 2

SP f2

Ag NH Cl
K = K K

NH3

          

 

2
8 10 2

2

S
10 10 10

2 2S

 S = 0.166 M

     




 

31. Answer (A, D) 

Tyndal effect doesn’t shown by true solution 

due to small size of particles. 

Sorption involve adsorption and absorption 

Coagulation power  Charge 

Smaller the gold no greater would be the 

protecting power 

32. Answer (A, C) 

(A) [PtCl2(NH3)4]+2 both Cis & trans forms 

are optical inactive 

(B) 
Fe

OX OX

OX
–3

due to a symmetric 

configuration it shows optical isomer 

(C) 
M

b d

±n
a

c

Tetrahedral complex, 

Asymmetric configuration, hence exhibits 

optical isomerism 

(D) 
M

b

d

±n

a

c

Square planar complex 

generally has POS 

33. Answer (A, D) 
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AP

X  = 1A
X  = 1B

V.P
BP

 
This is positive deviation from Raoult’s law 

hence attraction force is less in mixture B is 

more Volatile than A 

34. Answer (A, B, C, D) 

 2 55IF 2I IF disproportations   

ClF3 gas is Hypergolic Used in magic shows 

   3 2 42BrF BrF BrF
    

 3 2 62ICl I Cl Dimer  

35. Answer (A, B, C) 

(A) Cope reaction 

N
F C – CO H3 3

N

O–


+ N – CH3

CH3

OH  
(B) In case of bulky base, Hoffmann alkene is 

formed 

(C) In case of RF (Poor leaving gp.) whether the 

base is bulky or non-bulky always gives 

Hoffmann Alkens 

(D)  
H C – N  – CH3 3

+

CH3

OH /– 
Me

(Due to extended
conjugation)

 

36. Answer (A, B, C) 

Cupellation process used when lead is present 

in trace amount and the difference in the M.Pt 

is high thus A is correct 

Parke’s process is based on Solubility & Pb 

quantity is high Mot\lten Zn have higher 

solubility, So (B) is also correct 

PbS + 2PbO   3Pb + SO2. Thus (C) is 

correct 

In 4th Lavigation process is used thus this 

statement is wrong  

37. Answer (A, B, C) 

   

+

+
3 3

Na Na e

Na NH Na NH
x

x


 

 
 

     –
3 3

Blue

e NH e NH Paramagnetic
y

y
   

38. Answer (A, D) 

4 3 2 2NH NO N O 2H O   

2 2 2 2NH OH. HCl + NaNO NaCl 2H O N O  
While NH4NO2 on heating gives N2 

39. Answer A – P, Q, S 

  B – P, T 

  C – P, Q, R, S 

  D – P, Q, S 

(A) 

(A) (B) (C).

OH CN OH CH NH2 2

O

 

(B) 
(A) (B) (C).

NOH

N

H

O N

H

 

(C) 

O

(A)

  

(D) 
O

Ph

CH3

 

40. Answer A – R 

  B – S, T 

  C – P 

  D – Q 

 
2

1 1 constant 
y  or y ; P = x and P = 

V VV
   

     2A K y y k ' xx     
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 (B) V = KT; y = V & 1
x

T
  k

y = 
x

  inversely 

proportional (Rectangular Hyperbola) 

 (C) P =KT; PT = KT2 or y = kx 

 (D) 2C
V y C x ; y  Cx

P
      

41. Answer (6) 

  2 2020

2 2020

1 ....
lim

1 ....x

x x x
P

x x x

         
  

 

= 
     2 2020

2 2020

....
1 lim

1 ....x

x x x

x x x

  


  
 = 1 

42. Answer (0) 

  
 

1

1
1

Re
cos

rn

n r
r

Z
S






 
  
  
   

(where Z = cos + isin)  

cos sin
1 1

cos cosRe Re
tan1

cos

n

n

Z n i

Z i

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

 

= 
1

sin

sin cosn

n

n 


 
 

3So, S 0
3
   

 
   

43. Answer (2) 

   
 

4 22cos 5 5 cos 5 1 2sin

5 1 sin

x x x

x

    

 
 

 
    

4 2 22cos 2cos cos 2sin 5 1

2 3 5 5 1 sin 0

x x x x

x

    

     

 
   

4 2 22cos 2sin cos 2sin 5 1

3 5 5 1 sin 0

x x x x

x

    

    

 

4 2 23 5 5 1
cos sin cos sin

2 2

5 1
sin 0

2

x x x x

x

  
      

 


 

      
 

2
2 22 2

2

5 1
cos sin sin cos

2

5 1 5 1
cos sin 0

2 2

x x x x

x x

 
     

 

  
    

 

 
2

22

2
2

5 1
cos sin sin

2

5 1
cos 0

2

x x x

x

 
     

 

 
    
 

 

2 5 1
cos sin

2
x x


    

2cos sinx x   
2sin sin 1x x    ….(i) 

6 5 4 3 2sin 4sin 6sin 4sin sin sin 1x x x x x x     

 42 2sin sin sin sin 1x x x x     from (i) 

= sin2x + sinx +1 

= 2 

44. Answer (2) 

Common focus 

 a2 = 4 – 3  

 a = 1 ( a > 0) 

 Point of intersection of curves 

3x2 + 16x – 12 = 0 

 3x2 + 15x – 2x – 10 = 0 

3x(x + 6) – 2(x + 6 ) = 0 

  

2
. 6

3
x x     

2
4

3
y    

 Now, (Let S be common Source) 

 
S2 is another focus of ellipse 

 Now

2
4

4 53tan
2 51
3

  

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 Now   4 6
tan

5
     

4 6
tan

5
5P

   

 

 

45. Answer (6) 

Let m be the slope of common Tangent  

 m2 + 2 = 2m2 + p2 = 3m2 + 2p  

 2 – p2 = p2 – 2p 

 2p2 – 2p – 2 = 0 
2 1 0

5 1

2

p p

p

   


 

 

Now  

   
2 sin18

5 1 5 1
1

4

p

 
 

 

46. Answer (6)  

Let E be the event of obtaining one head and 

two tails in three tosser and A, B, C, D denote 

the events of selecting A. B, C and D 

respectively 
2

3
2

1 1 3

2 2 8

E
P C

A
          
    

 

2
3

2
1 2 12 4

3 3 27 9

E
P C

B
           
    

 

2
3

2
2 1 6 2

3 3 27 9

E
P C

C
           
    

 

2
3

2
3 1 9

4 4 64

E
P C

D
          
    

 

Now 
 

 

.

.

E E
P D P P

D D D
P

E EE
P P D P

D D

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

   
   

 
 

 P(A) = P(B) = P(C) = P(D) = 1

4
 

9
64

3 4 2 9
8 9 9 64

D
P

E
   
    

 

9

64
227

64 3
27

227
P







 

454P = 454 × 27

227
= 54 

47. Answer (2) 

 

2 2 3

2 3
2

2 2 2

1 2 2 2 1
1

2 4 2 4 1 2 2 1
1

2 2 1 1

n

x x x x x x

S x x x x x
x

x x x x x x x

    

      


     

 
2

2

1 11
1

2 2 1 2 2 1
1 1 1 1

xx x

x x x
x x x x




 

 

2

2
2

1 1
1

2 2 1
1 1

n

x

S x
x x x




 

 

2

2
2

2

1
1

0 2 1 2
1

0 1 2

x x

x x x
x

x x

 


 

 

  
 

 
2

22
2

2 1
1

1

x
x

x


 


 

= (2x2 – 3x + 1)2 

Now 5 1 5pE p p    

     2 22 1 3 1p p p p       

= 2(2p + 1) – 3 

= 4p – 1 A. P 

Now.  
2020

1

2020
3 8079

2p
P

E


   

 = 2020 × 4041 

 2
2

2020

p
 
  
  
  

48. Answer (5) 

b d = b2 

1 1 

2 4 

3 9 

Note :  b < d  b   d 
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Also d < e  max value of d can be 8 

 b  3 

Hence only one possibility  

i.e. b = 2 and d = 4 

 c = 3 

Hence 2 3 4
a e

b c d
 

 a = 1 

 Total numbers will be total values taken by 

e and i.e. 5 

49. Answer (B, D) 

  2 3
' 0 ,

4 2 5 7
f y y f f

                 
     

  

         2
2

4

ln tan
tan cot sec

tan sec

y
x x xx

f y x x xdx
x x

 
    

 


 
tan 11 1tan tan

2
1

tan ln

1

y
t t t t

t t dt
t t

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

 
1tan tantan 11 1tan tan

2 2
1 1

ln tan ln

1 1

ty y
t tt t t

t dt t dt
t tt t

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

    
tan1 1tan tan

1
tan cot 2

y
y yt tt t y y

        
 

50. Answer (A, C, D) 

Let 2x = a, 3x = b 

Given equation converts to 

2a2 + 2b2 + a2b2 – 2ab – 4a – 4b + 5 = 0 

   
 

2 2 2 2

2 2

2 2 1

4 4 2 1 0

a a b b ab a b ab

a b a b ab

      

     
 

 (a – b)2 + (ab – 1)2 + (a + b – 2)2 = 0  

 2x = 3x  x = 0 

6x = 1  x = 0 

2x + 3x – 2 = 0 x = 0 

 p = 0 

 
1 0 1

0 0 1

1 0 0

A

 
    
  

 

 Now |A – I| 

1 0 1

0 – 1 0

1 1

  
    
  

 

  (1 – ) (2 – 1) +  = 0 
3 3 2 1 0         

3 2
32 0

A

A A A I

 

    
 

1, 2, 1          

 Also  
1

Also | | + | | 1 1 2 | |

      
      

 

51. Answer (A, C, D) 

   2 4 1 cosa b c x x b yc      
    

 

     2. . 4 1 cosa c b a b c x x b yc     
       

 

and . cosa b y 
 

 

Also . . 6a b a c 
   

 

–cosy – x2 – 4x + 1 = 6 

–x2 – 4x – 5 = cosy 

–(x2 + 4x + 4) – 1 = cosy 

–(x + 2)2 – 1 = cosy 

Range of –(x + 2)2 –1 = (–,–1)   

Range of cosy = [–1, 1] 

Hence solution is possible only when  

L.H.S = R.H. S = – 1 

 x = –2 and cosy = –1 

x = 2  y = (2n + 1), n  z 

    , 2, 2 1 ;x y n n z      

Now 

Option (A) put x = – 2 

–4 + y –  + 4 = 0 

 y = 

(–2, ) satisfies 

(E) –2 – y + 2+ 2 = 0 

If y = 2

(–2, 2) does not satisfy 

(F) x = –2 satisfy 

(G) –14 – y + 15 + 14 = 0 

(–2, 15) satisfies 
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52. Answer (A, B, D) 

 

  3 2 2– 2020 2021 1 2021 2021x x x x x    

 

2021 and . 2021        

 n + n can be represented as a polynomial 

of  +  and . 

So, an  N 

Also 

 
3 2

3 2

2021 2020

2021 2020n n n 

   

     
 

 an + 3 + 2021 an = 2020 an+2 

3

2

2020n n

n n

a a

a a





 


  

53. Answer (C, D) 

 

 

1

0

11

0

2
In L ln tan

ln tan2

1

n

r

r n r r

n nrn r n

x xx
dx

x x







 
     










 

1 2
Let tan 2

1

x dx
x x t dt

x x
       

 

1 1
4 4

0 0

4 4
ln 2 ln 2 ln ln

2 4

t
L t dt t

e e

 
 

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

4

24

4
L

e

 
 
   

 
 

 

54. Answer (A, B, C) 

y2 = 16x  

a = 4 

Let two points    2 2
1 1 2 24 ,8  and Q 4 ,8P t t t t  on 

parabola PQ is normal chord  

2 1
1

2
t t

t
    

Normal chord =    
2 22 2 2 2

1 2 1 24PQ a t t a t t     

   
2 22 2 2

1 2 1 216 4PQ t t t t
         

 

=    2 2
1 2 1 216 4t t t t     

 

2 2

1 1
1 1

2 2
16 4t t

t t

           
     

 

2

1 2
1 1

2 4
16 2 4t

t t

  
         

 

   22 2
1 1

2 2
1 1

1 1
256

t t

t t

 
  

 32
1

4
1

1
256

t

t


  

32
1

4/3
1

1
256

t

t

 
   

 
 

 32/3 4/3
1

3
2 2/3 2/3 4/3

1 1 1

256

1 1
256

2 2

t t

PQ t t t

 

    
 

 

3
2 3

1
256 3

4
PQ

 
   

 
 

Using  

2 27
256

4

AM GM

PQ



 
 

Minimum value of PQ = 24 3  

55. Answer (A, C, D) 

(1) z1, z3, z5, z7 ….. are always lies on the ray 

ementing from origin at an angle 2

3


  

Hence z1, z3, z5, z7….are on a line(a) z2, z4, 
z6…..are lies on Real axis at (1, 0), (2,0), (3,0) 
respectively  

    3 1 4 2
2

arg arg
3

z z z z


      

56. Answer (A, D) 
Sides are in A.P and a < minimum {b, c} 
 Order of A.P can be b, c, a or c, b, a 
Case I: If 2c = a + b 

 22 22 2 2 2 4 3
cos

2 2 2

b c c bb c a b c
A

bc bc b

    
    

 Case II: If 2b = a + c 

   22 2 2 4 3
cos

2 2

b c b c c b
A

bc c

   
    

57. Answer (A, B, C, D) 
The given equation can be written as  
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y2 + (2x – 20)y + 9x2 – 92x + 244 = 0 

   2 2

0

2 30 4 9 92 244 0

D

x x x



    
 

2

2

8 72 144 0

9 18 0

x x

x x

    

   
 

 x  [3,6]  
The given equation can be re-written as 

/2
2

/2

/2
2

0

9 2 cos

9 2 2 cos

d

d






  

   




 

21 9 2 9
18 2  units

2 2 2 2

 
      

58. Answer (A, B, C) 

Let  

 1 2

ˆ ˆ ˆ

ˆ ˆ ˆ 0r

a pi qj rk

L L a i j k

  

    






 

 p – q + r = 0 …(i) 

Also 0a b c   
  

 

1 2 1 0 3

1 4 1

p q r

p q r    


 ..(ii) 

Also . 5 2 5a b p q r    
 

 …(iii) 

From (i), (ii), (iii) 

 p = 1, q = 2, r = 1 …(iv) 

ˆ ˆ ˆ2a i j k     …(v) 

Now 1 4 1 6a    


 

  ˆ ˆ ˆ ˆ ˆ ˆ. 2 4a c i j k i j k     
 

 

= –1 + 8 + 1 = 8 

Also      2 3 3 9a b c i j k i j k        
 

 

3 1 2 1 3 66

1 1 3

i j k

 


 

59. Answer A – Q 

  B – P 

  C – Q 

  D – P 

 

   

 

1

3 3

10

3 3

sin sin

lim
tan tan

x

x x x x

x xL
x x x x

x x





 


 
    

 

 

 

1
2 16

1 22
3


  

 
 

  1
Now 2| | 2 1

2
L     

(Q) f(x) = sgn({x}2020 (1 – {x}2)) 

 Now  0, 1x   

  {x}2020 will always be positive  ..(i) 

 Also 1 – {x}2 > 0  0 1n     …(ii) 

 From (i) & (ii) 

 {x}2020 (1 – {x}2} will always between  

 f(x) = 1

  No points of discontinuity 

(R) 1 2 2 1 2 2x x x x        

 Note x = 0 is a solution 

Now 

 
 

 

1 2 2

2 1
' 0

2 1 2 2 2

f x x x

f x
x x

   

  
 

 

 Since   1 2 2g x x x     

 g'(x) < 0 

 f(x) is always increasing and g(x) is always 

decreasing 

  only one solution x = 0 

 (S) R.H.S will always be an Integer 
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  L.H.S must also always be an integer 

 Now For L.H.S to be integer (i.e. only 0) 

 But its given x   Integer 

  No solution

60. Answer A – Q 

  B – P 

  C – S 

  D – S 

(A) According to Cauchy Schwarz Inequality  

    2 2 2 2 2 2 2
1 2 1 2 1 2 1 1 1 2 2 2l m m n n l l m n m n l      

Now 2 2
1 21, 1El El   

 Maximum value of l1m2 + m1n2 + n1l2 is 1 

Q. , ,p q r
  

 are coplanar 

1 2

1 1 0

1 1 2

  
    
  

     22 1 2 1 2 1 6             

3 22 2 1 2 2 0            
3 22 2 1 0        

2 = 1 is one solution (i) 

23 – 22 –  + 1 = ( – 1)(2 2 – 1) 

Other values of 1
1

2
   

1
| |

2
    

 [] = 0 

 Number of values of [||] = 2 

(R) According to Cauchy Schwanz inequality  

 
 22 2

1 21 2

1 2 1 2

x xx y

y y y y


 


 

   
 22 24 4 sin cossin cos 1

9 169 / 5 16 / 5 5
5 5

   
   


 

 P = 5  

(S) For no sides common 

  nC3 – n – n (n – 4) = 0 

      
1 2

4 6
6

n n n
n n n

 
      

  
2 3 2

1 4 0
6

n n
n n
  

     
  

  

 
2 3 2

3 0
6

n n
n n
  

    
  

 

2 3 2 18 6 0n n n n         

2 9 20 0n n n       

 x = 0 not possible 

n = 4 

n = 5 

 Maximum value of n is 5 

 

  

 

   
 


