
NDA OMR MATHS PAPER 7                                                                                          DEFENCE DIRECT EDUCATION 
 

 
 1 

HINTS & SOLUTION 
 
1. (c) We have  

Here, two real numbers 1 and  have the same image. 
So, the function is not one-one and let 

 

Thus, every real number has no pre image. So the 
function is not onto. 
Thus, the function is neither one-one nor onto. 
Hence, option (c) is correct.   

 
2. (b) Since,  and  are collinear, then 

      [where  is a scalar] 

 

On equating the coefficients: 
  

Putting value of , we get 

  

Hence, option (b) is correct.   
 
3. (c) Number of ways of selecting 5 heads cut of total 12 

flips  

Probability of getting one head in a coin  

Also, probability of getting one tail in a coin  

Probability of getting 5 head  

Probability of getting 7 tails  

So, required probability 

 

Hence, option (c) is correct. 

4. (a)  Given  and  and  

 

Now, 

 

Hence, option (a) is correct.   
 
5. (d) The given differential equation is 

 

Given that when . Hence  

 

Hence, option (d) is correct.   
 
6. (d) Since the three vectors are coplanar, so one of them 

is expressible as a linear combination of the other two. 
\  

 

And  

On solving equation (ii) and (iii), we get 
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\ from (i),  

 

Hence, option (d) is correct.   
 

7. (c) Let  and  

\  and  
Using the method of cross multiplication, 

 

\  and  

 

Hence, option (c) is correct.   
 
8. (b) Given differential equation is 

 

 

Let  and  

\  

 

 

 

Hence, option (b) is correct.   
 
9. (c) We check from the given options one by one. 

Options (a) and (b) do not satisfy. We check option (c). 

Let  

\  

 

Hence, option (c) is correct.   
 
10. (d) By observing the options, let  

Suppose  

 

Hence, , where  is a constant. 

Hence, option (d) is correct.   
 
11. (d) Let  

Differentiate both sides w.r.t. , we get 
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Hence, option (d) is correct.   
 
12. (b) Given velocity is  

Since, velocity  

\  

Integrate both sides, we get 
 

As  
 

Hence, option (b) is correct.   
 

13. (a) Given  

Now,  

And,  

Similarly,  

 

Hence, option (a) is correct.   
 
14. (c) Let  and  be three 

points  

  

\  

In  

 

Hence, option (c) is correct.   
 
15. (d) The given equation is: 

 

Hence, option (d) is correct.   
 
16. (d) Given that  

Substitute 2 in the equation,  

 

So,  is not the factor. 

Substitute  in the equation,  
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So,  is the factor. 

\ Only statement 1 is true. 
Hence, option (d) is correct.   

 
17. (a) We have  

 

 

Hence, option (a) is correct.   
 
18. (a) We have  

 

Hence, option (a) is correct.   
 

19. (b) Consider  

General term,  

Since,  (given) 

 

Hence, option (b) is correct.   
 
20. (a) As given  and  

 

Hence, option (a) is correct.   
 

21. (d) We have  
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Therefore, limit does not exist. 
Hence, option (d) is correct.   

 
22. (c) Given equations are 

 

 

On solving (i) and (ii), the coordinates of the 
intersecting point are  

Now,  

 
Hence, option (c) is correct.   
 

23. (a) We know, for two sets  and  
 

 

Given,  and  

 

Consider  

 

Hence, option (a) is correct.   
 

24. (c) The given expression  

 

Its  root  

Hence,  root of  

 root of . 

Hence, option (c) is correct.   
 

25. (b) Given that  

 

On differentiating both sides w.r.t. , we get 

 

Hence, option (b) is correct.   
 
26. (a) Let  

\  

Let  (say) 

\  

Derivative of w.r.t. is 

 

Hence, option (a) is correct.   
 
27. (b) Given curve is  

Since, area bounded by x-axis 
\  
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\ Required area  

 

Hence, option (b) is correct.   
 
28. (a) Since,  is an increasing function on  

and it has a root in . 

\ Only statement I is correct. 
Hence, option (a) is correct.   

 
29. (b) Let  and  be squares. 
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Now, area of  

Area of . So on… 

 
 
 
 
 
 
 
 
 
\ Required sum is 
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Hence, option (b) is correct.   
 
30. (a) Let  and  

 and  

Now,  which is a finite set. 

Also,  
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Hence,  
Hence, option (a) is correct. 
   

31. (a) Given that  are the root of the equation 
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Hence, option (a) is correct.   
 
32. (c) Given that  
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This equation is satisfied by  

Hence, option (c) is correct.   
 

33. (b) In  and  

We know,  

 

Hence, option (b) is correct.   
 

34. (c) Given that  
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36. (c) Let  
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Hence, option (b) is correct.   
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π π π
=

= +

= +

=

( )!! "
!! =

( ) ( )!" ! #!$! " #= = ( )!"#! =
!" !#=

( ) ( )

! !

! !

! !

" # !

" ! # # $
! %

#

!" !#

A A A

A A A A
A
A

⇒ =

⇒ − + = − +

⇒ + − − − + =
⇒ =
⇒ =

!" #! "= =

( ) !"#$ #%&$! " " "= −

( )

( )

( )

! !" #$% " %&' "
" "

" #$% #$% " %&' %&' "
( (

" #$% "
(

! " " "

! " " "

! " "

π π

π

 ⇒ = −  
 ⇒ = −  
  ⇒ = +    

( )

! "#$ % !
&

% % "#$ % %
&

% %

!

!

" !

π

π

 − ≤ + ≤ 
 

 ⇒− ≤ + ≤ 
 

⇒− ≤ ≤

( ) !" !! "  = − 

!

"# ! " ! "
! " ! "
− +  = + − 

!

" "

#
#$

#
%

#
%

% %
!

!

! " ! "
! " ! "

! "
! "
! "
! "
! " ! "
! "

!"

− +   ⇒ × =   + −   

−   ⇒ =   +   
−

⇒ =
+

⇒ − = +
⇒ =

⇒ =

! "
! "
! !

!
! !

≥
= − <
!! ! >

! !! ! !>  − =
!! <
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So,  

Hence, option (a) is correct. 
   

39. (a) Let  

Put  

\  

 

Hence, option (a) is correct.   
 

40. (a) Let  and  

Since,  

 

Hence, option (a) is correct.   
 
41. (b) Let  and  are the 

given points. Let  be the origin, i.e.  

 

So,  units 

Hence, option (b) is correct.   
 

42. (c) Let on the set or real numbers,  is a relation 
defined on  if and only if  
Consider,  
(I) Put  and , we get 

 

Hence, 0 is not related to 1. 
 

(II) Now, put  and , we get 

 

Hence, 1 is related to . 

 

(III) Similarly,  and . 

Hence, both statements II and III are correct. 
Hence, option (c) is correct.   

 
43. (b) Let  

 

On cubing both sides, we get 

 

Hence, option (b) is correct.   
 
44. (b) Given,  

which can be written as: 

 

!
" !
!

! !
!

!

  >
⇒ >
⇒ <

( )!"!∈ −∞

!" !# " " $!= ∫
! !

!

"#$ # $ "! "# "!
$

= ⇒ = ⇒ =

! " ! !
"

#!$ % % % #! % &
%

= ⋅ = = +∫ ∫
{ }!" !# " $ % "⇒ = + =!

!
" "
" " !

! "
# A

 
 =  
  

!

!
" ! "
" " !

! "
#−

− − 
 =  
  

!!! "− =
! ! ! " "
" " " ! " " ! "
" " ! " " ! " " !

! " " ! " "
" " " ! "
" " ! " " !
!

! " ! "
#

#

#

− −     
     ⇒ =     
          
   
   ⇒ =   
      

⇒ =

( ) ( ) ( )!"# " $"% " %"&! " # ( )!"#! −

! ( )!"!!

( ) ( )

( ) ( )

( ) ( )

( ) ( )

! !

! !

! !

! !

! " # " $" ! %" &'()*

+ " $ " !, ,&'()*

$ " , " %# !, $%&'()*

! " , " $ !, !- &'()*

!"

!#

!A

!B

= − + − = =

= − + − = =

= − + − = + =

= − − + − = + =

!! "#= =

!
!"# ! " #! "+ =
! " #! "+ =
!! = !! =

( ) ( ) ( )!"# $ % & ' & ( )"#= + = ≠ =

!! =
!
"

! =

( ) ( )!"#$ % ! & ' ' (#$
)
 = + = = = 
 

!
"

!
"

!
"

! " # "# # #! = + +

( ) ( )
( )

!" # " # " # " #

" # " #

! ! ! ! ! " !

! ! ! " !

!

!

⇒ = + + = + +

⇒ − = + +

( )

( )

! " # ! " !

! " # ! " !

! " # ! " ! # ! " !

! "

$ % #" " # " ! " ! "

% % #& % " % " %

% % #& % " % " % " " "

% % "

! ! !

! ! ! !

! ! !

! ! !

− − + = + + ⋅ + ⋅

⇒ − + = + ⋅ + ⋅ −

⇒ − + = + ⋅ + ⋅ − + +

⇒ − + =

( ) ( )!"# $%$ &'! $$(! = ° °

( ) ( )

( )

!"# $%&% '$ ()! $%&% &'
!"#'$ ()!&'
!"# '$ $ ()!&'
()!$ ()!&'

= °− ° °− °

= − ° °

= − °+ ° °

= − ° °
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As  and  are positive. 
Therefore, their product is also positive. 
Thus,  is finite and negative. 

Hence, option (b) is correct.   
 

45. (a) Let  

 

Hence, option (a) is correct. 
 
46. (a) The minimum value of any modulus is 0 

Hence, option (a) is correct.  
 
47. (d) Let  

Put  

\  

 

Hence, option (d) is correct.   
 

48. (b) Given equation is line is  

 

And, equation of second line is  

 

\ Slope of first line,  

And slope of second line,  

Since,  
So, two lines are perpendicular to each other. 
Hence, option (b) is correct.   

 
49. (d) Let set of men and  is a relation ‘is son of’ 

defined on . 
Reflexive:  

 

Symmetric:  
which is not also possible. 

 

Transitive:   
which is not possible. 
Hence, option (d) is correct.   

 
50. (a) Let  be the roots of  

So,  

Let  be the roots of  

So,  

Given that roots of both the equations are in the same 
ratio 

So,  

 

Adding equations (iii) and (iv), we get 

 

!"#$° !"#$%°

( ) ( )!"# $%$ &'! $$(! = ° °

( ){ }
!

! "

#

$ $ $ #!! ! " " #"+ − + ≤∫

( )

( )( ) ( )
( ) ( )

( )

!! "
!

#

! !

! !

!

!

!

" " " #!
! "

! ! ! " #$ ! ! # #!

! % % #$ ! & #!

$ !# #!
$ ' (

& (
&

! " "! "

! ! ! !

! ! ! !

! !
! !

!
!

−
⇒ + + ≤

   ⇒ + − + − + − + ≤   

⇒ + − + − − + ≤

⇒ − + ≤

⇒ − + ≤

⇒ − ≤

⇒ =

!"#$ %&"! " "#"= ∫
!"# $%!! " #! "#"= ⇒ =

!
"

!
!" ! #! $= = +∫

( )!!! " #$%%&'
( (
!" # #

−
⇒ = + = +

! "
" #
! "− −

=

! ! " # ! " $ %
! $
" "

! " ! "

" !

⇒ − = − ⇒ − + =

⇒ = +

! " #! "+ =

! "
# #

! "⇒ = − +

!
"
#

! =

!
!
"

! = −

! " !!! = −

! = !
!
!"!

( )!"##$% &'"($#$)! !!

!"# #"!⇒

( )!" #$% $&'&" ()*' +%''&( I* $&'&"! " " !!

!!"# #"$ !"$⇒

!! " ! "! "! #+ + =

( )!"# $$$$ %! " # !" $+ = − =

!! " ! "! "! #+ + =

( )!"# $$$$ %%! " # !" $+ = − =

( )!!!! """! "
# $
=

( )!!!! "#! "
# $

⇒ =

! ! ! !

! ! ! !

! ! ! !

! !

! !

! " # $
" ! $ #
! " # $
!" #$

! " # $
!" #$

! " !" # $ #$
!" #$

⇒ + = +

+ +
⇒ =

+ +
⇒ + = +

+ + + +
⇒ =
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This further gives, 

 

Hence, option (a) is correct.   
 
51. (b) Let the common difference  

Then, sum of first 5 terms 

 

\  
\ Sum of first ten terms 

 

Hence, option (b) is correct.   
 
52. (d) Given equation,  

 

And,  
\ Common roots are  
Hence, option (d) is correct. 
 

53. (a) Total no. of letters in BANANA  
No. of repeated letter N  
No. of repeated letter A  
Therefore, no. of ways that can be formed by using the 
words “BANANA’ is 

 

Number of ways in which two N comes together

 

\ Required number of ways  
Hence, option (a) is correct.   

 
54. (c) Two circles touch each other iff distance between 

two centres equal to the sum of radius of two circles. 

 
On squaring both sides, we get 

 

Again, squaring both sides, we get 

 

Hence, option (b) is correct.   
 
55. (b) Let  

And  

Consider  

( ) ( )

( ) ( ) ( ) ( )

! !

! !

! !

"#$% & '() &&

! " # $
!" #$
% &
' (

% ( & '

+ +
=

− −
⇒ =   

⇒ =

!

( ) ( ){ }
( )

! ! !" # # " $ " #
$ # $
# # ! # !#

! ! !

! !

⇒ ⋅ + ⋅ = ⋅ ⋅ + ⋅ + ⋅

⇒ × + = +

!! = −

( ){ }! !" # $ % #&"
#

= × ×+ − = −

! "" " # $! ! !+ + + =

( )( ) ( )
( )( )
( )( )

! " " "

"

"

"

"

# " " $

# # " # $

# # " $

# # $

#% %

! ! ! ! ! ! !

! ! ! ! !

! ! ! !

! ! !

! ω ω

⇒ − + + − + + + =

⇒ + − + + + =

⇒ + − + + =

⇒ + + + =

⇒ = −
!"#$ !"#% !# # "! ! ω ω+ + = + + =

!"ω ω

!=
!=
!=

!" ! # $ %" !&
%"'" %" '"

× × ×
= = =

×

!" #$
%"

= =

!" #" $"= − =

! ! ! !! " ! # " #+ = − + −

( )( )
( )( )

! ! ! ! ! !

! !

!! " ! # " # ! # " #

# ! # " #

+ = − + − + − −

⇒ = − −

( )
! ! ! ! ! !

! ! ! !

! !

" " "

! " # " ! # ! !

" # " # !

! " #

= − − +

⇒ = +

⇒ = +

( )!"# !"# $$$$ %! " #+ =

( )!"# !"# $$$$ ""! " #+ =

( ) ( ) ( )
( )

! !

! !

"#$
"#$

! " # A
# A

! "

+ +
+ =

+
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56. (b) Consider the following figure.  
Let (height of the tower) 

 and  
 
 
 
 
 
 
 
 
 
Now, in  

 

And, in  

 

\  

Multiplying equations (i) and (ii), we get 
 

 

Hence, option (b) is correct. 
 

57. (c) Let  and  

Now,  

Hence, number of element in  

Hence, option (c) is correct.   
 
58. (b) Given,  and  are the roots of the equation

 
Solving for , we get 

 

\ roots are  

i.e.  

 

Hence, option (b) is correct.   
 
59. (b) Let  be the required angle. 

( ) ( )
( ) ( ) ( )( )

( ) ( ) ( )
( )

( )
( )

( )( )
! ! ! !

! !"#$ $%&
'(#) % *&+ %%

! !"#$

!$%& $%& $%&
, , !"#$

!$%& $%& ! $%& !
, , !"#$

! "#$ "#$ $%& $%&
$%& "#$ $%& "#$ !"#$ "#$

!$%& $%&

! " ! "
! "

! " ! " ! " ! " ! "
! "

! " ! "
! "

! " ! "
! ! " " ! "

! "

+ − +  =
+ −

+ + + + − + + − +
=

+ + −

+ + +
=

+ + −

+ +
=

+ + + +
+

( )( )
( ) ( )! !

! !

! "#$ "#$ $%& $%&
$%& $%& "#$ "#$
!

! " ! "
! " ! "
#A

# A

+ +
=

+ + +

=
+

!" #=
!"#$ %&#$ %'!" !# "= = ∠ = ° !"!∠ = °

!"#∆

( )!"# $% &&&& '
()
!

° =

!"#∆

( )

!"# $%
$&

!"# &' $(
$&

!

!

° =

°− ° =

( )!"# $% &&&& ''
$(
!

° =

!

"#$ %& '(" %&
)* %+

,
)* %+
* & %!-

! !

!

!

° ° = ×

⇒ =
×

⇒ = × =

{ }!"#! = { }!"#! =

{ }!"#"$! "∪ =

( ) { } { }
( ) ( ) ( ) ( ) ( ) ( ) ( ){ }

! "!#!$

!" ! !# ! ! $ ! ! " ! ! # ! ! $

! " # A B

! " # A A A B B B

∴ × ∪ = ×

× ∪ =

( ) !! " #× ∪ =

α β
!" #! !+ + =
!

( ) ( )( )
( )

!! " " # " "#
! ! "

" $ " $
! !

! ! "#$
"

%

− ± −− ± −
= =

− ± − − ±
= =

! " ! "#$%
& &

! !− + − −

!"#$α ω β ω= =
!

!

! "

! # #

!

#

$
$

$
$ !

$ $
$ !

β α β α β β β
α α β α α αβ αβ

ω ω ω ω
ω ω ω ω

ω ω
ω

 + +   
∴ =      + +     
 + +

=  + + 
 − +

=  − 
− − 

=  − 

θ

!

! !!!"#
!"#

!

!"° !"°
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\  

Now,  

\  

Hence, required angle  

Hence, option (b) is correct.   
 

60. (c) We have  and  

 

\  

61. (a) Let  
Differentiate both sides w.r.t.  

 

Put  

 

Now,  

 

Thus,  is minimum function and  

Hence, option (a) is correct.   
 

62. (c) We know, the perpendicular distance  from point 

 to line  is  

Let us find a point on line  

For  

 

So,  

Let us find perpendicular distances of this point to the 
given lines. 
For the straight line , we have 

 

For the straight line , we have 

 

\  
Hence, option (c) is correct.   

 
63. (c)  is the universal set and  

Since,  is the universal set,  

 

Hence, option (c) is correct.   
 

64. (d) Given  and  are the roots of the quadratic 

equation  

!"# $ "!%&!'(
"!%&)( *

θ = =

!"#!$%&'%(
π
°

=

! !"# ! $#%&'(&)
* *π π

° °
= × =

!"θ
π
°

= =

!

"#$%#&
!

! "
!π

→
=

!"#$%&
!

! "
!→∞

=

!

"#$ % ! &'"(#) * (#) +

!
!!

! !
! !π π π →∞→

= = =

! " #! "
π

= =

!" !#=
!

( )!! ! !"# $ !$ $ !
"!

⇒ = + = +

!!"
!#

=

( )! " !!" ! !⇒ + = ⇒ = −

( ) ( )
!

! " !! ! !" # $ $ ! $ !
"!

= + + = +

!

!
"

" # #
!

" #
"! $

=

 
= + > 

 

!" !#= !"#
$!
"

= −

!

( )! !"! " !!" #$ %+ + = ! !

" "

!" #$ %

! #

+ +

+
! "" # $! "+ − =

( )!" # ! $$ % !! "= + − =

!! " #
"
!!

!

!

⇒ − =

⇒ =

( ) !" #"
$$

! "  =  
 

!" # !$! "+ =

( )

( ) ( )
! " "

# $#"% & ' "& "&
!! !!

("#"% '

!)#
!)# $'!!
!! "# ##("#

!

 + − − 
 = =
+

−

= = =
×
! " #! "− =

( )

( ) ( )
! " "

# !#$ % & " "
!! &'!!

##"#$ &
!

  −− − − 
 = = =
+

! "! !=

! ! " #= ∪
! ! " "′− =

( )( )( )( )
( )( )( )

( )( )
( )

( )

! ! ! ! ! "

! ! ! ! "

! ! ! "

! ! "
! "
"

# A

# A

∴ − − − − −

= − − − −

= − − −

= − −

= −
′=

′= ∪

′ ′= ∩

α β
! "! !α β+ − =
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\Sum of roots,  

And product of roots,  

From equation (ii), we get 

 

And from equation (i), we get 

 

\  

Greatest value  

Hence, option (d) is correct.   

65. (d) Given equation of ellipse E is  

 

And C: equation of circle is , which can be 
rewritten as 

 

For a point , we have 

 

And  

\ Point P lies outside of E and inside of C. 
Hence, option (d) is correct.   

 

66. (b) Given,  

 

 

Hence, option (b) is correct.   
 

67. (b) Since, 76rx 

 

\  

 

Hence, option (b) is correct.   
 
68. (c) Consider the differential equation 

 

 

So, higher order derivative , degree . 
Hence, option (c) is correct.   

 
69. (c) Given lines  

 

Since, these lines are concurrent, 

 

Hence, option (c) is correct.   

( )!!!! "α β α+ = −

( )!!!! ""αβ β= −

( )
[ ]

!
" !

" !

αβ β
α β

α β

⇒ + =

⇒ + =

⇒ = − ≠!

( )
! "
! # "

!

α β α
α β

β
β

+ = −
⇒ + =

⇒ − + =

⇒ =
! ! !! ! ! !α β− + + = − − +

! " #
$ $
+

= − =
−

! !

"
# $
! "
+ =

( )

! !
! !

! !

" # $ " # %&
%&

" # %& ' (((( )

! " ! "

! "

+
⇒ = ⇒ + =

⇒ + − =
! ! "! "+ =

( )! ! " # $$$$ %%! "+ − =

( )!"#!

( ) ( ) ( )! !" # $ ! %& "' %& ' ()*+ ,+  =  >   

( )! !" ! # $ # % &'() **+ − = − <   

!
" " "

! ! !

! " !#$% &'# ()%
" " "
! " #
! " #

− − −−
+ =

+ + −
! ! !

! ! !

" #$% " #$% " #$%
#$% #$% #$%

! " #
! " #

− − −

− − −

⇒ − =

⇒ − =

! !"#$ "#$
!

!

! " #
!"

! "#
!"

− −−
⇒ =

+
−

⇒ =
+

!

" ! "

!

!

" #!$
"

⇒ =
+∫
!

" ! ! !" "

!

! !

" #! #!$ $
" "

+ = +
+ +∫ ∫

!

!

" "
"

!

!

" #! #! ! $
"

+
= = = +

+∫ ∫

! "# ! $

# ! $" % & " '! " ! " ! " !"
!# !# !# !#

 
− + − + = 

 
!

" ! #$

" ! #

! $" ! #

" ! #

$ % & $

$ % & $

! " ! " ! " !"
!# !# !# !#

! " ! " ! " !"
!# !# !# !#

 
⇒ = − + − 

 

   
⇒ = − + −   

   
!= !=

! " # " ! # $! " " !+ = ⇒ + − =
! ! "

! # ! # "
! " " !
! #" #" !
= + ⇒ − + =
+ = ⇒ + − =

( ) ( ) ( )
( )

! " #
# # $ %

$ "

! " &$ " " $ # $ %

! && ' #$ $ %
(( #! %
)

!

! !

! !
!

!

−
− =

−

⇒ − − − − − + =

⇒ − + + − − =

⇒− + =
⇒ =
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70. (b) Let  

 

Since, , therefore  
Hence, option (b) is correct.   

 
71. (b) Given that  

 

 

 

72. (c) We have  

 

 

Hence, option (c) is correct.   
 
73. (a) Let A be the position of eye. 

Let O be the centre of spherical balloon. 
Let h be the height of centre of balloon.  

 
From figure, in  

 

In , we have 

 

74. (b) Statement 1: Given 

function defined in  
The function is polynomial, so it is continuous and 
differentiable in its domain . 

 

 

And,  

\  
 
Statement 2:  
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Therefore, the function is differentiable at  
Hence, option (b) is correct.   

 

75. (d) Since,  

 at  

 

Hence, option (d) is correct.   
 
 
 

76. (a) Consider  

 

 
Hence, option (a) is correct.   
 

77. (a) Let  

 

 in  

Hence, option (a) is correct.   
 

78. (d) Since,  

 

So,  

\  

Hence, option (d) is correct.   
 
79. (c) Number of proper subset of any set on  elements 

 
Here given set  

Number of proper subset  
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Now,  is superset of , if  is a proper set of , but 
 is not proper set of . 

i.e.  but . Then  
So, superset of  are 

 

Hence, number of superset of  

Hence, option (c) is correct.   
 
80. (c) Given equation  

 

 

Hence, number of integer values of  that satisfy, are 2 
and that are (-1 and 0) 
Hence, option (c) is correct.   

 

81. (c) Number of ways  

 

Hence, option (c) is correct.   
 

82. (c) Length of  minor axis  and latus rectum  

According to the given condition,  

 

Now,  

83. (d)   

We have,  

And  

 

 

Hence, option (d) is correct.   
 

84. (d) Let  

 

 

Hence, option (d) is correct.   
 
85. (c) Given set  

For  

As  is not valid. 
Hence, relation is not reflexive. 
For  

For  

( ) ( ) ( ) ( )
( ) ( ) ( ) }
!"# " !"$ " #"$ " %"!"#

%"!"$ " %"#"$ " !"#"$ "φ
! ! ! !

! !
! "≤ ! "⊄ ! "≥

{ }! ( ) ( ) ( ) ( ) ( ){ ! " #"! " $"! " !"% " #"$"! "
( ) ( )}!"#"$ " %"#"$

{ }! "=

!"#$ ! %! "= +

[ ]!"#$ %" "#$ !&!
'

! " !⇒ = + ∈ −

! " !! !
# # #

! !∴− ≤ + ≤ ⇒ − ≤ ≤

!

!"!" #$"
%"&"

= ×

!" # $ % &'$' $'
('&'

!" # $ %$' $'
('

!" # $ %$' $'
( ) * !

$' $' *!"

× × × ×
= × ×

× × ×
= × ×

× × ×
= × ×

× × ×
= × ×

!!=
!!!
"

=

!!! !
"

=

!! "⇒ =
! !

! !

" "# #
$ $ !

! !"
# !

= − = − = =

! " #$ %&' $ %&' $ %&' $ %&'
( ( ( (
π π π π    + + + +    

    
!"#$ "#$ "#$
% % %
π π ππ = − = − 

 
! " "#$% #$% #$% #$%
& & &
π π ππ = − = − 

 

! !

! !

" "# $%& # $%& # $%& # $%&
' ' ' '

"# $%& # $%&
' '
"&() &()

' '

π π π π

π π

π π

    ∴ = + + − −    
    
  = − −  
  

= ⋅

! !" #!$%& !$%&
' ( (

π π = ⋅  

!" #" $%& " $%& " $%& !&'(
) ) ) !

" " " "" "
) *! !

π π θθ     = − − − =         
   = − + =   
   

!

! "
# $ "

% #
! ! 
= ⇒ = − = − 
 

! " #!
$ !#

!−
− 

∴ = −  − 
! "# !"
$ "$ "!
! !

"
!

!"

!"

#

#

− −    ⇒ = − =    − −   

 ⇒ = 

{ }!"#"$"! = !

! "#$ "#$! !"#$ " $> ! " >

! "#$ "#$! !"#" " ">

! "#$ "#$! !"#$ " $ " $>  >

! "#$ "#$! !"#$ " $ " $>  >



NDA OMR MATHS PAPER 7                                                                                          DEFENCE DIRECT EDUCATION 
 

 
 17 

This is also not valid. Hence, relation is not symmetric 
also. 
For  

For  

So,  
This is a valid relation. Hence, relation is only 
transitive. 
Hence, option (c) is correct. 
   

86. (b) Let  

 

 

 

\  

Hence, option (b) is correct.   
 

87. (a) For  matrix, 
 

\  

 

Hence, option (a) is correct.   
 
 
 
 

88. (a) Let  

 

 

Hence, option (a) is correct.   
 
89. (b) Given direction ratios are  and  

We know that the angle between the lines whose 
direction ratios are  and  is 

 

\  

Therefore, the smaller value of  
Hence, option (b) is correct.   

 

90. (d) Let , ,  

Given that  are coplanar. 
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So,  

Applying  

 

\  

 
Hence, option (d) is correct.   

 
91. (c) We have  

Also  

\ and  

\  
 

Hence, option (c) is correct.   
 

92. (a) Given,  

Applying componendo and dividend, we get 

 

Hence, option (a) is correct.   
 

93. (b) Let  

 

For no local extremum,  

 

Hence, option (b) is correct. 
   

94. (d) Let  

By applying  

 

By applying  and, we get 

 

Hence, option (d) is correct.   
 
95. (a) Consider  
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\  

Hence, option (a) is correct.   
 

96. (b) Given  and  

\  

And  

 
Therefore, 

 

Hence, option (b) is correct.   
 

97. (d) Let  

 

 

\  

Hence, option (d) is correct.  
 
 
 
 
 

98. (a) (i) Let  

 

Here, discriminant is negative. 
\ No real roots. 
\ No solution. 
(ii) In second quadrant both  and  are 
negative. 
\ In second quadrant value is less than 2. 
So, only statement (i) is true. 
Hence, option (a) is correct.   

 
99. (b) We know  

 

Now,  

\  

Thus,  
Hence, option (b) is correct.   

 
100. (c) Given, matrix  and  rows and  columns. 

Matrix  has  rows and  columns. 
Also, given AB and BA exist. 
If AB exists, then the number of rows In A must be 
equal to number of columns in B. 
i.e.,  

If BA exists, then the number of rows in  must be 
equal to number of rows in . 
i.e.,  

 

\ from (i), we get 
 

So,  
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101. (c) Slope of line of regression of Y and X, is . 

So,  and for X and Y it is . 

Hence,  

 

So,  

Since,  and  are both positive,  

Hence, option (c) is correct. 
   

102. (b) Mean of the numbers  

Therefore, 

 

Hence, option (b) is correct.   
 

103. (c) Let  

 

 

 
\  
Hence, option (c) is correct.   

 

104. (b) Let  

 

Hence, option (b) is correct.   
 
105. (d) Given,  

 

Again,  

\ Let  

Then,  

 

Hence, option (d) is correct. 
   

106. (c) Prime number between 1 to 10 are 2, 3, 5, 7 
Now, number of ways of selecting 2 prime number out 
of 4 prime number  
Number of ways of selecting 2 numbers out of 10 
numbers  

\ Required probability  

Hence, option (c) is correct.   
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107. (d) Given lines of regression are and 

 

Since, lines of regression pass through  

Therefore,  satisfies the given equations. 

\  

And  

Multiply equation (ii) by 3 and subtract from (i), we get 

 

Thus,  
Hence, mean,  
Hence, option (d) is correct.   

 

108. (a) Let , then 

 

Now,  

 

Hence, option (a) is correct.   
 

109. (a) Given table can be rewritten as 
     

5 2 25 4 10 
7 4 49 16 28 
8 3 64 9 24 
4 2 16 4 8 
6 4 36 16 24 

     

Here,  and  

\  

 

Hence, line of regression is 
 

Hence, option (a) is correct. 
   

110. (a) Given natural numbers are 1, 2, 3, 4,.…,16 
This is an A.P. with first term  
And common difference  and  
\ By using sum of first 16 natural numbers 

i.e.,  

we have 

 

\  

Hence, option (a) is correct.   
 

111. (c) Given ,  

Since,  

 

(a)  

(b)  

\  

(c)  
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\  

Hence, option (c) is not correct. 
(d)  

 

And,  

 

Hence,  

Hence, option (c) is correct.   
 

112. (d) Given that mean of 10 observations is odd. 

 

According to the question, 

 

Hence, option (d) is correct.   
 

113. (a) Probability for Husband’s selection  

Probability when Husband is not selected 
 

 

Probability for wife’s selection  

Probability when wife is not selected  

 

As both are independent event. 
So, probability for at least one of them will be selected. 

 

Hence, option (a) is correct.   
 
114. (c) The series is 1, 2, 3,……,20 

 

 

 Numbers are multiplied by 3, 
 

Hence, option (c) is correct.   
 
115. (b) We know that three lines , 

and  are 
concurrence if 

 

\  

 

\  

Hence, option (b) is correct.   
 
116. (c) We know that  
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\ Statement 1 is correct. 
Now,  

 

\ Statement 3 is correct. 
 

117. (d) The probability that exactly 3 out of 6 workers 
suffer from a disease is 

 

 
118. (b) The probability that no one out of 6 workers 

suffers from a disease is 

 

 

119. (b) The probability that at least one out of 6 workers 
suffer from a disease is 

 

 
120. (d) Coefficient of Variation (C.V.) 

 

Now, standard deviation  

 

And,  

\Co-efficient of variation (C.V.)  
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