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SECTION-A 
1. Question ID: 101761 
 The probability that a randomly chosen 2 × 2 

matrix with all the entries from the set of first 10 
primes, is singular, is equal to : 

 (A) 
4

133
10

 (B) 
3

18
10

   

 (C) 
3

19
10

  (D) 
4

271
10

 

 Official Ans. by NTA (C) 
 Allen Ans. (C) 

Sol. Let matrix A is singular then |A| = 0 

 Number of singular matrix = All entries are same + 

only two prime number are used in matrix  

 = 10 + 10 × 9 × 2 

 = 190 

 Required probability = 4 3

190 19

10 10
=  

2. Question ID: 101762 

 Let the solution curve of the differential equation 

 2 2dy
x y y 16x ,

dx
- = +  y(1) = 3 be y = y (x).  

 Then y(2) is equal to : 

 (A)  15  (B) 11   

 (C)  13   (D) 17  

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 
dy dv

y vx v x
dx dx

= Þ = +  

 2dv
x v 16

dx
Þ = +  

 
2

dv dx
xv 16

Þ =
+

ò ò  

 2n|v v 16 | ln x lnCÞ + + = +l  

 2 2 2y y 16x CxÞ + + =  

 As y (1) = 3 Þ C = 8 

 Þ y (2) = 15 

3. Question ID: 101763 

 If the mirror image of the point (2, 4, 7) in the 

plane 3x – y + 4z = 2 is (a, b, c), the 2a + b + 2c is 

equal to : 

 (A) 54  (B) 50   

 (C) −6 (D) −42 

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. 2 2 2

a 2 b 4 c 7 2(6 4 28 2)
3 1 4 3 1 4
- - - - - + -

= = =
- + +

 

 
84 28 112

a 2,b 4,C 7
13 13 13

- -
Þ = + = + = +  

 2a b 2c 6Þ + + = -  

4. Question ID: 101764 

 Let f : R →R be a function defined by : 

 

{ }3

2

max t 3t ;x 2
t x

(x) x 2x 6;2 x 3
[x 3] 9 ;3 x 5
2x 1 ; x 5

ì ü- £
ï ï£ï ï
ï ï= í ý+ - < <
ï ï

- + £ £ï ï
ï ï+ >î þ

f  

 Where [t] is the greatest integer less than or equal 

to t. Let m be the number of points where f is not 

differentiable and 
2

2

I (x)dx.
-

= ò f  Then the ordered 

pair (m, I) is equal to : 

 (A) 
27

3,
4

æ ö
ç ÷
è ø

 (B) 
23

3,
4

æ ö
ç ÷
è ø

  

 (C) 
27

4,
4

æ ö
ç ÷
è ø

  (D) 
23

4,
4

æ ö
ç ÷
è ø

 

 Official Ans. by NTA (C) 

 Allen Ans. (C) 
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Sol. 

3

2

f(x) x 3x,x 1
2, 1 x 2

x 2x 6,2 x 3
9,3 x 4
10,4 x 5
11,x 5
2x 1,x 5

ì = - £ -
ï

- < <ï
ï + - < <
ïï £ <í
ï £ <ï

=ï
ï + >ïî

  

 Clearly f (x) is not differentiable at  

 x = 2, 3, 4, 5 Þ m = 4 

 
1 2

3

2 1

27
I (x 3x)dx 2 dx

4

-

- -

= - + × =ò ò  

5. Question ID: 101765 

Let $ $ˆa i 3j k,b 3i j 4k= a + - = - b +
rr $ $ $  and 

$ˆc i 2j 2k= + -
r

$  where a, b ∈ R, be three vectors. If 

the projection of a
r

 on c
r

 is 
10
3

 and 

$b c 6i 10j 7k,´ = - + +
r r

$ $ then the value of a + b 

equal to : 
 (A)  3   (B) 4 
 (C) 5  (D) 6 
 Official Ans. by NTA (A) 
 Allen Ans. (A) 

Sol. a c 10
3|c|

×
=

r r

r  

 
6 2 10

2
31 4 4

a + +
Þ = Þ a =

+ +
 

 and   

$

$

i j k
3 4 6i j k
1 2 2

- b = - + +
-

$ $

$ $  

 
2 8 6 1

3

Þ b - = - Þ b =
Þ a + b =

 

6. Question ID : 101766 

 The area enclosed by y2 =  8x  and ݕ  =  that ݔ 2√

lies outside the triangle formed by ݕ = ,ݔ2√ ݔ =
1, ݕ = 2√2 , is equal to : 

 (A) 
ଵ଺√ଶ

଺
  (B) 

ଵଵ√ଶ
଺   

 (C) 
ଵଷ√ଶ

଺
   (D) 

ହ√ଶ
଺

 

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol.   

 

A

x =1
y 2x=

y =8x2

y 2 2=

4 2

2 2

2 B
C

1 2 43

 

 Area of DABC 
1 2

( 2) 1
2 2

= × =  

 So required Area = ( )
4

0

2
8x 2x dx

2
- -ò  

 =  
32 2 2 13 2

8 2
3 2 6

- - =  

7. Question ID: 101767 
 If the system of linear equations 
 2x + y – z = 7 
 x – 3y + 2z = 1 

 x + 4y + dz = k, where d, k ∈ R 

has infinitely many solutions, then d + k is equal 
to: 

 (A)−3 (B) 3 (C) 6 (D) 9  
 Official Ans. by NTA (B) 
 Allen Ans. (B) 

Sol. 
-

- =
d

2 1 1
1 3 2 0

1 4

 

 Þ d = –3 

And 

7 1 1

1 3 2 0 K 6
K 4 3

-
- = Þ =

-
 

  Þ d + K = 3 
Alternate  
 2x + y – z = 7   .........(1) 
 x – 3y + 2z = 1   .........(2) 
 x + 4y + dz = k   .........(3) 
 Equation (2) + (3) 

 We get 2x + y + (2 + d) z = 1 + K   ......(4) 
 For infinitely solution 
 Form equation (1) and (4) 

 2 + d = –1 Þ  3d = -  

 1 +  k = 7 Þ  k 6=  

 d + k = 3 
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8. Question ID: 101768 

 Let a and b be the roots of the equation x2 + (2i − 

1) = 0. Then, the value of |a8 + b8| is equal to : 

 (A) 50  (B) 250  

 (C) 1250  (D) 1500 

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. X2 = 1 – 2i      Þ  a2 =1 – 2i ,   b2 = 1 – 2i 

 Hence a8 = b8 

 |a8 + b8| = |2a8| = 2|a2|4 

 = 2 
4

5  = 50 

9. Question ID: 101769 

 Let { }, , ,D Î Ù Ú Þ Û  be such that  

 (p q) ((p q)Ù D Ú  q)Þ is a tautology. Then D is 

equal to : 

 (A) Ù   (B) Ú   

 (C) Þ    (D) Û  

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol. p  Ú q Þ q 

 Þ ~ (p Ú q) Ú q 

 Þ (~ p Ù ~ q) Ú q 

 Þ (~ p Ú q) Ù (~ q Ú q) 

 Þ (~ p Ú q) Ù t = ~ p Ú q 

 Now by taking option C 

  (p Ù q) Þ ~ p Ú q 
 Þ ~ p Ú ~ q Ú ~ p Ú q 
 Þ t 
 Hence C 

10. Question ID: 101770 

 Let A = [a
ij
] be a square matrix of order 3 such that       

a
ij
 =  2j  -  i,  for  all  i,  j  =  1,  2,  3.  Then,  the  matrix   

A2 + A3 + … + A10 is equal to : 

 (A) ቀଷభబ ି ଷ
ଶ

ቁ ቀଷభబ ିଵ (B) ܣ
ଶ

ቁ   ܣ

 (C) ቀଷభబା ଵ
ଶ

ቁ ቀଷభబା ଷ (D)  ܣ
ଶ

ቁ   ܣ

 Official Ans. by NTA (A) 

 Allen Ans. (A) 

Sol. 

æ ö
ç ÷

= ç ÷
ç ÷
è ø

2

2

1 2 2

A 1 / 2 1 2

1 / 2 1 / 2 1

 

 A2 = 3A 

 A3 = 32A 

 A2 + A3 + …. A10 

 = 3A + 32A + …+39A 
93(3 1)

A
3 1

-
=

-
 

 
103 3

A
2
-

=  

11. Question ID: 101771 

 Let a set A = Aଵ ∪ Aଶ ∪ … ∪ A௞ᇱ where 

A୧ ∩ A୨ = f  for i ≠ j 1 ≤ i, j ≤ k. Define the 

relation  R  from  A  to  A  by  R = {(x, y): y  ∈ A୧ if 

and only if ݔ ∈ ௜ܣ  , 1  ≤ ݅ ≤ ݇}. Then, R is : 

 (A) reflexive, symmetric but not transitive 

 (B) reflexive, transitive but not symmetric  

 (C) reflexive but not symmetric and transitive  

 (D) an equivalence relation 

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. A = {1, 2, 3} 

 R =  {(1, 1), (1, 2), (1, 3) (2, 1), (2, 2), (2, 3) (3,1), 

(3, 2) (3, 3)} 

12. Question ID: 101772 

 Let {ܽ௡}௡ୀ଴
ஶ  be a sequence such that a

0
 = a

1
 = 0 and 

a
n  +  2

 = 2a
n+1

 –  a
n
 + 1 for  all  ݊ ≥ 0. Then, n

n
n 2

a
7

¥

=
å  is 

equal to 

 (A) 
଺

ଷସଷ
  (B) 

଻
ଶଵ଺  

 (C) 
଼

ଷସଷ
   (D) 

ସଽ
ଶଵ଺

 

 Official Ans. by NTA (B) 

 Allen Ans. (B) 



 

4 

   Final JEE-Main Exam June 2022/29-06-2022/Morning Session 

Sol. a
2
 = 1, a

3 
= 3 a

4
 = 6 

 n

n(n 1)
a

2
-

=  

 n
n 2

n(n 1)
S

2(7 )

¥

=

-
= å  

 2 3 4 5 5

1 3 6 10 15
S ......

7 7 7 7 7
= + + + + +  

 = + + + +3 4 5 6

S 1 3 6 10
...

7 7 7 7 7
 

 2 3 4 5

S 1 2 3 4
6 ...

7 7 7 7 7
= + + + +  

 2 3 4 5

S 1 2 3
6

7 7 7 7
= + + +... 

 
2

2 3

S 6 1 1 1 / 7
6 ...

7 7 7 7 1 1 / 7
× = + + =

-
 

 2

S 1
6 6

7 7 6
´ = ×

´
 

 3

7 7
S

6 216
= =  

 Alternate  

 a
n+2

 = 2a
n+1

 – a
n 
+1  

 Þ n 2 n 1 n
n 2 n 1 n n 2

a a a2 1 1

7 7 7 49 7 7
+ +
+ + += - +   

 Þ n 2 n 1 n
n 2 n 1 n n 2

n 2 n 2 n 2 n 2

a a a2 1 1

7 7 7 49 7 7

¥ ¥ ¥ ¥
+ +
+ + +

= = = =

= - +å å å å   

 Let n
n

n 2

a
p

7

¥

=

=å   

 Þ 
4

32 2
2 3 2

aa a2 1 1 / 7
p p p

17 7 7 7 49 1
7

æ ö æ ö- - = - - +ç ÷ç ÷
è øè ø -

  

 Q a
2
 = 1, a

3
 = 3  

 Þ 
3 3

1 3 2 2 p 1
p p

49 343 7 7 49 6.7
- - = - - +   

 Þ 
7

p
216

=   

13. Question ID: 101773 

 The distance between the two points A and A '  

which lie on y = 2 such that both the line segments 

AB and A '  B (where B is the point (2, 3)) subtend 

angle 
గ
ସ
  at the origin, is equal to : 

 (A) 10  (B) 
ସ଼
ହ   

 (C) 
ହଶ
ହ

   (D) 3 

 Official Ans. by NTA (C) 

 Allen Ans. (C) 

Sol.   

  

A¢

 

 M
1
 = 3/2     M

2
 = 2/x 

 
-

p = =
+

3 / 2 2 / x
tan / 4 1

1 6 / 2x
 

 Þ x
1
 = 10,    x

2
 = – 2/5 

 Þ AA1 = 52/5 

14. Question ID: 101774 

 A wire of length 22 m is to be cut into two pieces. 

One of the pieces is to be made into a square and 

the other into an equilateral triangle. Then, the 

length of the side of the equilateral triangle, so that 

the combined area of the square and the equilateral 

triangle is minimum, is :  

 (A) 
ଶଶ

ଽାସ√ଷ
  (B) 

଺଺
ଽାସ√ଷ  

 (C) 
ଶଶ

ସାଽ√ଷ
   (D) 

଺଺
ସାଽ√ଷ

 

 Official Ans. by NTA (B) 

 Allen Ans. (B) 
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Sol. 

       
 3a = x                    4b = 22  – x 

 a = 2/13 

 2 2
T

3
A a b

4
= +  

 
2

23 (22 x)
x / 9

4 16
-

= +  

 
dA

0
dx

=   Þ  
3 1 22

x 0
2 9 8 8

æ ö
+ - =ç ÷ç ÷´è ø

  

 Þ
4 3 9 11

x
36 2

æ ö+
=ç ÷ç ÷

è ø
 

a = x/3 

 

æ ö
ç ÷æ öç ÷= ç ÷+ è øç ÷
ç ÷
è ø

11 / 2 1
a

34 3 9
36

 
66

4 3 9
=

+
 

15. Question ID: 101775 

 The domain of the function cosିଵ ቆ
ଶ௦௜௡షభቀ భ

రೣమషభቁ

గ
ቇ 

is : 

 (A) ܴ − ቄ− ଵ
ଶ

, ଵ
ଶ
ቅ  

 (B) (− ∞, −1] ∪ [1, ∞) ∪ {0}   

 (C) ቀ− ∞, ିଵ
ଶ

ቁ ∪ ቀଵ
ଶ

, ∞ቁ ∪ {0}  

 (D) ቀ−∞, ିଵ
√ଶ

ቃ ∪ ቂ ଵ
√ଶ

, ∞ቁ ∪ {0} 

 Official Ans. by NTA (D) 
 Allen Ans. (D) 

Sol. 

1
2

1
2sin

4x 11 1

- æ ö
ç ÷-è ø- £ £
p

 

 1
2

1
/ 2 sin / 2

4x 1
--p £ £ p

-
 

Always 2

1
1 1

4x 1
- £ £

-
 

 
éæ ö öÎ ¥ ¥êç ÷ ÷

è ø øë
U

1 1
x , ,

2 2
 

16. Question ID: 101776 

 If the constant term in the expansion of  

ቀ3ݔଷ − ଶݔ2 + ହ
௫ఱቁ

ଵ଴
 is  2k. l, where l is an odd 

integer, then the value of k is equal to : 

 (A) 6  (B) 7  

 (C) 8   (D) 9  

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. General term  

 3 1 2 31 2 r 3r 2r 5rr r
r 1

1 2 3

10
T (3) ( 2) (5) (x)

r r r
+ -

+ = -   

 3r
1
 + 2r

2
 – 5r

3
 = 0  ...(1)  

 r
1
 + r

2
 + r

3
 = 10 ...(2)  

 from equation (1) and (2)  
 r

1
 + 2(10 – r

3
) – 5r

3
 = 0  

 r
1
 + 20 = 7r

3
  

 (r
1
, r

2
, r

3
) = (1, 6, 3)  

 constant term = 1 6 310
(3) ( 2) (5)

1 6 3
-  

 = 29.32.54.71  
 l = 9 

17. Question ID: 101777 

 ∫ cos ൬π(x − ቂ୶
ଶ
ቃቁ൰ dxହ

଴ ,  

 Where [t] denotes greatest integer less than or 

equal to t, is equal to :  

 (A) −3  (B) −2  

 (C) 2   (D) 0 

 Official Ans. by NTA (D) 

 Allen Ans. (D) 

Sol. 
5

0

x
I cos x dx

2

æ öé ù= p - pç ÷ê úë ûè ø
ò   

 Þ 
2 4 5

0 2 4

I cos( x)dx cos( x )dx cos( x 2 )dx= p + p - p + p - pò ò ò  

 Þ 
2 4 5

0 2 4

sin x sin( x ) sin( x 2 )
I

p p - p p - pé ù é ù é ù= + +ê ú ê ú ê úp p pë û ë û ë û
  

 Þ I = 0 
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18. Question ID: 101778 

 Let  PQ be   a  focal  chord  of  the  parabola  y2 =  4x  

such that it subtends an angle of 
గ
ଶ
 at the point (3, 

0). Let the line segment PQ be also a focal chord of 

the ellipse E: ୶మ

ୟమ + ୷మ

ୠమ = 1, aଶ > bଶ. If  e  is  the  

eccentricity of the ellipse E, then the value of 
ଵ

ୣమ is 

equal to : 

  (A) 1 + √2  (B) 3 + 2√2  

 (C) 1 + 2√3   (D) 4 + 5√3 

 Official Ans. by NTA (B) 

 Allen Ans. (B) 

Sol. PQ is focal chord  

y

90°S(1,0)
R(3,0) x

Q

 
 

 m
PR

 . m
PQ

 = –1 

 2

2

2t 2 / t
1

1t 3 3
t

-
´ = -

- -
 

  (t2 – 1)2 = 0 

 Þ t = 1 

 Þ P & Q must be end point of latus rectum:  
  P(1, 2) & Q(1, –2) 

 \ 
22b

4
a

=  & ae =1 

 Q We know that  b2 = a2 (1 – e2) 

 \ a = 1 2+  

 Q 

2
2

2

b
e 1

a
= -  

 \ 2e 3 2 2= -  

   
2

1
3 2 2

e
= +  

19. Question ID: 101779 

 Let the tangent to the circle Cଵ ∶ ଶݔ + ଶݕ = 2 at 
the point M(−1, 1) intersect the circle Cଶ ∶
(x − 3)ଶ + ݕ) − 2)ଶ = 5, at two distinct points A 
and B. If the tangents to C

2
 at  the points  A and B 

intersect at N, then the area of the triangle ANB is 
equal to : 

 (A) 
ଵ
ଶ
  (B) 

ଶ
ଷ  

 (C) 
ଵ
଺
   (D) 

ହ
ଷ
  

 Official Ans. by NTA (C) 
 Allen Ans. (C) 

Sol. 2 3 2
OP

2

- +
=  

  

O(2,3)

N

x – y + 2 = 0 

A

B

90–q
q

q

P

q

 

 3
OP

2
=  

 2 2AP OA OP= -  

 1

2
=  

 tanq = 3 

 \ sinq = 
3 AP

AN10
=  

 
5

AN BN
3

Þ = =  

 Area of DANB = ( )21
. AN sin 2

2
q  = 

1

6
 

20. Question ID: 101780 

 Let the mean and the variance of 5 observations 

,ଵݔ ,ଶݔ ଷݔ , ,ସݔ  ହ beݔ
ଶସ
ହ

 and 
ଵଽସ
ଶହ

 respectively. 

 If the mean and variance of the first 4 observation are 
଻
ଶ
 and ܽ respectively, then (4ܽ +  :ହ) is equal toݔ

 (A) 13  (B) 15  

 (C)  17   (D) 18  

 Official Ans. by NTA (B) 

 Allen Ans. (B) 
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Sol. = =å ix 24
x

5 5
 Þ =å ix 24  

 æ ös = - =ç ÷
è ø

å 22
i2 x 24 194

5 5 25
 

 Þ =å 2
ix 154  

 1 2 3 4x x x x 14+ + + =    

 Þ 5x 10=  

 
+ + +

s = - =
2 2 2 2

2 1 2 3 4x x x x 49
a

4 4
 

 2 2 2 2
1 2 3 4x x x x 4a 49+ + + = +  

 = - -2
5x 154 4a 49  

 100 105 4a 4a 5Þ = - Þ =  

 4a + x
5
 = 15  

SECTION-B 

1. Question ID: 101781 

 Let S =  {z ∈ C ∶ |z − 2| ≤ 1, z(1 + i) + zത(1 −

i) ≤ 2}. Let |ݖ − 4݅| attains minimum and 

maximum values, respectively, at z
1
 ∈ S and z

2
 ∈ S. 

If 5(|ݖଵ|ଶ + (ଶ|ଶݖ| = ߙ +  where a and b are ,5√ߚ

integers, then the value of a + b is equal to _____.  

  Official Ans. by NTA (26) 

 Allen Ans. (26) 

Sol. z 2 1- £  

  

Im P(0, 4)

D

A 
(1,0)

C(2, 0)
q 

B(2, 1) 

 
 (x – 2)2 + y2 £ 1 ….. (1) 
 &  

 z(1 + i) + z (1 – i) £ 2 
 Put z = x + iy 

 \ x – y £ 1 ….. (2) 

 PA = 17 , PB = 13  

 Maximum is PA & Minimum is PD 

 Let D (2 +cosq, 0 + sinq) 

 \ m
cp
 = tanq = –2 

 cosq = – 
1

5
, sinq = 

2

5
 

 \ D 
1 2

2 ,
5 5

æ ö
-ç ÷

è ø
 

 Þ 1

1 2i
z 2

5 5

æ ö
= - +ç ÷

è ø
 

 1 2

25 4 5
z & z 1

5

-
= =  

 \ 
2

2z 1=  

 \ 5 ( )2 2

1 2z z 30 4 5+ = -  

 \ a = 30 

 b = –4 

 \ a + b = 26 

2. Question ID: 101782 

 Let y = y(x) be the solution of the differential 

equation 

 
ௗ௬
ௗ௫

+ √ଶ௬
ଶ௖௢௦ర௫ି௖௢௦ଶ௫

=
1tan ( 2cot 2x)xe

-

, 0 < ݔ <

ߨ  2ൗ  with ݕ ቀగ
ସ

ቁ = గమ

ଷଶ
. 

 If ݕ ቀగ
ଷ

ቁ = గమ

ଵ଼
1tan ( )e

-- a , then the value of 3a2 is 

equal to _____.
 

  Official Ans. by NTA (2) 

 Allen Ans. (2) 

Sol. 
-

+ =
-

1tan ( 2 cot 2x)
4

dy 2
y xe

dx 2cos x cos 2x
 

 
-ò 4

dx
2cos x cos 2x

  

 = =
+ +ò ò

4

4 4 4

dx cosec x dx
cos x sin x 1 cot x

 

 -

æ ö æ ö+ -ç ÷ ç ÷+ -è ø= - = - = ç ÷
+ æ ö ç ÷ç ÷- +ç ÷ è øè ø

ò ò
2 2

1
4 2

1 11 tt 1 1t tdt dt tan
t 1 2 21

t 2
t

 

 Cotx = t 

 ( )11
tan 2 cot 2x

2
-= -  
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 \ 
--=
1tan ( 2 cot 2x)IF e  

 
-- 1tan ( 2 cot 2x)ye x dx= ò  

 ( )-- 1tan 2 cot2x
ye  

2x
c

2
= +  

 
2

y c
4 32
p pæ ö = +ç ÷

è ø
 Þ  c = 0 

 
-

=
1

2
tan ( 2 cot 2x)x

y e
2

 

 
- pæ ö

ç ÷
è øp pæ ö =ç ÷

è ø

1 22 tan 2 cot
3y e

3 18
 

 
- æ ö

- ç ÷ç ÷
è øp

=
1 22 tan

3e
18

 

 
2
3

a =  Þ 23 2a =  

3. Question ID: 101783 

 Let d be the distance between the foot of 

perpendiculars of the points P(1, 2 – 1) and Q(2, –   

1, 3) on the plane – x + y + z = 1. Then d2 is equal 

to _______. 

  Official Ans. by NTA (26) 

 Allen Ans. (26) 

Sol. Points P(1, 2, –1) and Q (2, –1, 3) lie on same side 

of the plane. 

 Perpendicular distance of point P from plane is  

 
2 2 2

1 2 1 1 1

31 1 1

- + - -
=

+ +
 

 Perpendicular distance of point Q from plane is  

 
2 2 2

2 1 3 1 1

31 1 1

- - + -
= =

+ +
 

 Þ PQ
uuur

 is parallel to given plane. So, distance 

between P and Q = distance between their foot of 

perpendiculars. 

 ( ) ( ) ( )2 2 2
PQ 1 2 2 1 1 3Þ = - + + + - -
uuur

 

 = 26  

 
2

2PQ 26 d= =
uuur

 

 Alternate  

ݔ −   + ݕ + ݖ − 1 = 0  

 

M N

Q(2, –1, 3)P(1, 2, –1)

 

 ( )1 1 1M x , y , z  

 1 1 1x 1 y 2 z 1 1
1 1 1 3
- - +

= = =
-

 

 
-

= = =1 1 1

2 7 2
x , y , z

3 3 3
 

 
2 7 2

M , ,
3 3 3

-æ ö
ç ÷
è ø

 

 ( )2 2 2N x , y , z  

 2 2 2x 2 y 1 z 3 1
1 1 1 3
- + -

= = =
-

 

 2 2

5 2
x ,y ,

3 3
-

= =  2

10
z

3
=  

 
5 2 10

N , ,
3 3 3

-æ ö= ç ÷
è ø

 

 d2 = 12 + 32 +42 = 26 

4. Question ID: 101784 

 The number of elements in the set ܵ =

,ߨ4−] ߳ߠ} [ߨ4 ∶ ߠଶ 2ݏ݋ܿ 3 + ߠ2ݏ݋ܿ 6 −

ߠଶݏ݋10ܿ + 5 = 0} is ________.  

  Official Ans. by NTA (32) 

 Allen Ans. (32) 

Sol. 3cos22q + 6 cos2q − 10 cos2q + 5 =0 

 3cos22q + 6 cos2q − 5 (1 + cos2q) + 5 =0 

 3cos22q + cos2q = 0 

 Cos2q = 0 OR cos2q = −1/3 

 [ 4 ,4 ]q Î - p p  

 2q = (2n + 1).
2
p

  

 / 4. 3 / 4........ 15 / 4\ q = ±p ± p ± p  

 Similarly cos2q = − 1/3 gives 16 solution  
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5. Question ID: 101785 

 The number of solutions of the equation 

ߠ2 ߠଶݏ݋ܿ − + √2 = 0 is R is equal to ______. 

  Official Ans. by NTA (1) 

 Allen Ans. (1) 

Sol. 2q – cos2 q  + 2  = 0 

 Þ  2cos 2 2q = q +  

 y 2 2= q +  

 

y = cos2q

y 2 2= q +

(0, 1)

p/2-p/2

  

 Both graphs intersect at one point. 

6. Question ID: 101786 

݊ܽݐ 50  ൬3ି݊ܽݐଵ ቀଵ
ଶ
ቁ + ଵିݏ݋2ܿ ቀ ଵ

√ହ
ቁ൰ +

4√2 tan ቀଵ
ଶ

  ._____ ଵ(2√2)ቁ is equal toି݊ܽݐ

  Official Ans. by NTA (29) 

 Allen Ans. (29) 

Sol. 1 11 1
50 tan 3 tan 2cos

2 5
- -æ ö+ç ÷

è ø
 

11
4 2 tan tan 2 2

2
-æ ö+ ç ÷

è ø
 

 1 1 11 1
50 tan tan 2(tan tan 2)

2 2
- - -æ ö= + +ç ÷

è ø
 

 11
4 2 tan tan 2 2

2
-æ ö+ ç ÷

è ø
 

 1 1
50 tan tan 2. )

2 2
- pæ ö= +ç ÷

è ø

1
4 2

2
+ ´  

 1 1
50 tan tan 4

2
-æ ö= +ç ÷

è ø
 

 = 25 +4 = 29 

7. Question ID: 101787 

 Let c, k ∈ R. If f(x) = (c + 1) x2 + (1 – c2 ) x + 2k 

and f(x + y) = f(x) + f(y) – xy, for all x, y ∈ R, then 

the value of |2(f(1) + f(2) + f(3) + ……+f(20))| is 

equal to _______. 

  Official Ans. by NTA (3395) 

 Allen Ans. (3395) 

Sol. f(x) = (c + 1) x2 + (1 – c2) x+ 2 k ....(1) 

 & f (x + y) = f(x) + f(y) – xy     " xy ∈ R  

 

y 0 y 0

f(x y) f(x) f(y) xy
lim lim f '(x) f '(0) x

y y® ®

+ - -
= Þ = -

 

 21
f(x) x f '(0).x

2
= - + + l    but f(0) = 0 0Þ l =  

 2 21
f(x) x (1 c ).x

2
= - + -    ....(2) 

\ as f’(0) = 1−c2 

 Comparing equation (1) and (2) 

 We obtain, c = 
3

2
-  

\ 21 5
f(x) x x

2 4
= - -  

 Now 
20

x 1

|2 f(x)|
=

å  = 
20 20

2

x 1 x 1

5
x . x

2= =

+å å  

  = 2870 + 525 

  = 3395  

  

8. Question ID: 101788 

 Let 
2 2

2 2

x y
H : 1,

a b
- =  a > 0, b > 0, be a hyperbola 

such that the sum of lengths of the transverse and 

the conjugate axes is ( )4 2 2 14+ .  If  the  

eccentricity H is 
11
2

, then value of 2 2a b+  is 

equal to __________. 

  Official Ans. by NTA (88) 
 Allen Ans. (88) 
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Sol. 
2 2

2 2

x y
1

a b
- =  

 Given 
2 2

2
2 2

b 11 b
e 1 1

4a a
= + Þ = +  2 27

b a
4

Þ =  

 \ 
2 2

2 2

x y
1

(a) 7
a

2

- =
æ ö
ç ÷ç ÷
è ø

 Now given 

 ( )7a
2a 2. 4 2 2 14

2
+ = +  

 ( )+ = +a 2 7 4 2(2 7)  

 2a 4 2 a 32= Þ =  

 2 7
b 16 2 56

4
= ´ ´ =  

9. Question ID: 101789 

 Let $
1P : r.(2i j 3k) 4+ - =

r $ $ be a plane. Let P
2
 be 

another plane which passes through the points (2, -   

3, 2) (2, − 2, − 3)  and (1,  −4, 2). If the direction 

ratios of the line of intersection of P
1
 and P

2
 be 16, 

a, b, then the value of a + b is equal to _____.   

  Official Ans. by NTA (28) 

 Allen Ans. (28) 

Sol. $
1P : r.(2i j 3k) 4+ - =

)r $  

 P
1
:  2x + y − 3z = 4 

 
2P x 2 y 3 z 2

0 1 5 0
1 1 0

- + -
- =

- -
 

 5x 5y z 23 0Þ - + + + =  

 Let a, b, c be the d’rs of line of intersection 

 Then 
16

a ;
15

l
=  

13
b ;

15
l

=  
15

c
15

l
=  

 \ a = 13 :  b = 15 

10. Question ID: 101790 

 Let  b
1
b

2
b

3
b

4
 be a 4-element permutation with b

i 
∈ 

{1, 2, 3, ………, 100} for 1 ≤ ݅ ≤ 4 and ܾ௜ ≠ ௝ܾ  

for ݅ ≠ ݆, such that either b
1
,  b

2
,  b

3
 are consecutive 

integers or b
2
, b

3
, b

4
 are consecutive integers. 

 Then the number of such permutations b
1
b

2
b

3
b

4
 is 

equal to ________. 

   Official Ans. by NTA (18915) 

 Allen Ans. (18915) 

Sol. { }ib 1, 2,3.........100Î  

 Let A = set when b
1
 b

2
 b

3
 are consecutive 

 
97 97 ....... 97

n(A) 97 98
98times

+ + +
= = ´  

 Similarly when b
2
b

3
 b

4
 are consecutive 

 N(A) = 97 × 98 

 n(A∩B)
97 97 97

97 98
98times

+ + - - - - - -
= = ´  

 Similarly when b
2
 b

3
 b

4
 are consecutive  

 n(B) = 97 × 98 

 n(A∩B) = 97 

 n(AUB) = n(A)+n(B) – n(A∩B)    

 Number of permutation = 18915  




