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Math‐Solutions Test Series – 7/Paper – I/ JEE – 2009 

1. (C)  ( ) 18 6 5f x f x
x

⎛ ⎞+ = +⎜ ⎟
⎝ ⎠

  ……………… (I) 

  Replace 1x
x

→  

  ( )1 18 6 5f f x
x x

⎛ ⎞ + = +⎜ ⎟
⎝ ⎠

    ……………….. (II) 

  From (I) and (II) we get  

  ( ) 1 68 10
28

f x x
x

⎛ ⎞= − +⎜ ⎟
⎝ ⎠

 

  ( ) ( )2 2 21 8 6 10
28

y x f x x x x= = − +  

  ( )
1

1 124 20 6
28 14

dy
dx −

= − − = −  

2. (B)  [ ] 1 0 1sin x , ,= −  

  If [ ] 1sin x = − then 2| cos x |= not possible  

  If [ ] 0sin x =  then 2 3 4| cos x | x , , ,π π π π= = are solutions  

   If [ ] 1sin x = then 50
2

| cos x | x π
= ⇒ =  

  ∴  Number of solution in [ ]4,π π is 5 
 

3. (A)  Let vector r
JG

 be coplanar to a
JG

 and b
JG

. 

  ∴ r a tb= +
JG JG JG

 

  ⇒  ( ) ( )2 ˆ ˆˆ ˆ ˆ ˆr i j k t i j k= + + + − +
JG

 

       ( ) ( ) ( )1 2 1ˆˆ ˆi t j t k t= + + − + +  

  The projection of r
JG

 on 1
3

c =
JG

  (Given) 

  ⇒  1
3

r c
|c |
⋅

=
JG JG
JG  

  ⇒  
( ) ( ) ( )1 1 1 2 1 1 1

3 3
| t t t |⋅ + + ⋅ − − ⋅ +

=  

  ⇒  ( )2 1 1− = ±  
  ⇒  t = 1 or 3 

  when, t = 1 we have 2 2ˆˆ ˆr i j k= + +
JG

 

  when, t = 3 we have 4 4ˆˆ ˆr i j k= − +
JG
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4. (B)   

    

5. (C)  ( )

1 1
1 1 0

1 0 1
1 1

− − − ≤ −⎧
⎪ + − < ≤⎪= ⎨ − < ≤⎪
⎪ − >⎩

x x
x x

f x
x x

x x

 

  At 1= −x  

  RHL 
( )1 1 0 1h

h
− + + −

= =  

  LHL 
( )1 1 0 1h

h
− − − − −

= = −
−

 

  ⇒   at x = 0, x = 1 
  LHL RHL≠  

6. (C)  

1

1

1

11

y

y
y

tan x dx

log

dx
x

−

→∞

⎡ ⎤
⎣ ⎦

⎡ ⎤+⎢ ⎥⎣ ⎦

∫

∫
 

  1

1

1
y

tan x dx y tan−⎡ ⎤ = −⎣ ⎦∫ and 
1

11 1
y

dx y
x

⎡ ⎤+ = −⎢ ⎥⎣ ⎦∫  

  1 1
1→∞

−
⇒ =

−y

y tanlim
y

 
 

7. (ABCD) ( ) [ ]41 0 1 1f ' x x x ,= − > ∀ ∈ − increasing  
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  Now ( ) ( ) ( )4 4 4 4

0 0 0 0

1 1 1 1
x x x t

f x f x x x . dx x dx t dt
−⎡ ⎤ ⎡ ⎤

⎢ ⎥ ⎢ ⎥+ − = − + − = − + − −
⎢ ⎥ ⎢ ⎥⎣ ⎦ ⎣ ⎦
∫ ∫ ∫ ∫  

  Put 0x t− = =  
              ( )o f x= ⇒ is odd 

  Again ( )
3

4

4

2 1

xf " x
x

−
=

−
which vanishes at x = 0 and changes sig n  

    ( )0 0,⇒ is point of inflection  

8. (CD)    NA 

9. (A)   N.A.  
 

10. (CD)  
4

2
0

sin x . dxI
x

∞

= ∫  

  By using by parts we get  

  
3

4

0 0

1 4 sin x.cos xI sin x .dx
x x

∞ ∞
−⎛ ⎞= +⎜ ⎟

⎝ ⎠ ∫ ∫  

  
340 sin x . cos xI .dx

x
= + ∫  

  ( )
0

3 3sin x sin x cos x
I

x

∞ −
= ∫  

  
0

3 2 1 4 2
2 2

sin x sin x sin xI .dx .dx
x x

∞
+

= −∫ ∫  

  ( )3 1
2 2

J J J .dx= − +  

  2J /=  

  As 
0

2sin x .dx J
x

∞

=∫ and 
0

4sin x .dx J
x

∞

=∫  

  By putting 2x t= and 4x t=  
 
 

11. (A)  Algebraically ( )45 476 480i i+ = +   ……………… (I) 

  and by polar representation of 5 + i  

  ( ) ( )45 676 4 4i cos i sinθ θ+ = +  ……………… (II) 

  Equating the arguments of ( )45 i+ from (I) and (II) we get  

  1 1480 14 4
476 5

tan tanθ− −= =  

  As 480
476

is nearly equal to 1 
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  1 14
5 4

tan π−⇒ =  

  1 1
5 16

tan π−⇒ =  
 

12. (A)  Area of region = 
1

0

2
3

x . dx =∫  

  ⇒  Required probability 2 3 2
1 3
/

= =  

  ⇒  Statement I is correct and Statements II is correct Explanation.  
13. (A)  LH rule is applicable for statement I and after applying it, the limit reduces to statement II 

14. (A)  
2 2
A a A sin Asin sin

b c sin B sinC
≤ ⇒ ≤

+ +
 

    
2

2 2
2 2

2 2

A Asin .cosAsin
B C B Csin .cos

⇒ ≤
+ −

 

    1
2

B Ccos −⎛ ⎞= ≤⎜ ⎟
⎝ ⎠

 

  Statement II is true  

  0
2

B Ccos −
≥ is always true in a triangle 

  As 
2 2 2

B C .π π− −⎛ ⎞∈⎜ ⎟
⎝ ⎠

 

 

15. (B)  Put 0x = in the first equation we get 0 1 1t , t , t= = = −  

  for  40 1 0 1t , y= = − =  

  for 41 1 1 0t , y= = − =  

  for ( )41 1 1 0t , y= − = − − =  

  ⇒  Curve cuts y-axis at two points ( )0 0, and ( )0 1, .   
 

16. (B)  If we replace t by t− , y remains same but x becomes – x  

 ⇒  function is symmetric about y-axis 

17. (B)  Area of the loop 
1 1

0 0

2 2 dyx dy x dt
dt

= =∫ ∫  

    ( )( )
1

3 3

0

162 4
35

t t t dt= − − =∫  

 

18. (D)   aα β γ+ + = −  
  bαβ βγ γα+ + =  
  cα β γ = −  

  ( ) ( )
1 1
3 3

1
3 4

Cα β γ α β γ+ +
≥ = − = +  

2y x≤  
1

0 1 
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  3
4

α β γ⇒ + + ≥  

  ( ) 3
4

min α β γ⇒ + + =  

19. (C)  If 1α = − then 1α β γ+ + =  

  ⇒   1
2 2 3 3 3
β β γ γ γα + + + + + =  

  ⇒   
2 3

4 27
max . .β γα

⎛ ⎞
⎜ ⎟⎜ ⎟
⎝ ⎠

 

  Will be attained if 1
2 3 6
β γα = = =  

  or 1 1 1
6 3 2

, ,α β γ= = =  

  ⇒    ( )
2 3

2 3 1 1 1
6 3 2

max α β γ ⎛ ⎞ ⎛ ⎞= ⎜ ⎟ ⎜ ⎟
⎝ ⎠ ⎝ ⎠

 

     1
432

=  

20. (A)  ( )3 27 , ,α β γ α β γ+ + ≥ is essentially true ( )AM GM≥∵  

   ⇒   ( )3 27 0− ≤α β γ α β γ  is positive only when  

   ⇒  ( )3 27+ + =α β γ α β γ  

  Whence 1
4

α β γ= = =  

  ⇒   ( )a b α β γ αβ βγ γα+ = − + + + + +  

    3 3 9
4 16 16

= − + = −  

21.(D)  2
1 10 n na , a a i−= = −  

  2
2 1a a i i= − = −    

      ( )23
3 2 1a a i i i i= − = − − = − −  

  ( )2 2
4 1 1 2a i i i i i i= − − − = + + − =  

  ( )25 1a i i i= − = − −    (Same as 3a ) 

  ( )26 1a i i= − − −     (Same as 4a ) 

  i=  
  Thus 2na i= if 2 11 1nn , a i+> = − − if 1n >  

22. (C)  
23. (D)  2008 2009 1a i, a i= = − −  

  ⇒   Points are ( )0 1, and ( )1 1,− − .  

  The distance between them is 5 .  
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