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JEE (MAIN) APRIL 2023 DATE-15/04/2023 (SHIFT-1)

MATHEMATICS 
 

1. Find three digits number divisible by 3 made from digits 1, 3, 5, 8 

 (1) 28  (2) 22 (3) 18 (4) 36  

Ans. (2) 

Sol. Case  

 1, 1, 1 ® (1) way  

 3, 3, 3 ® (1) way  

 1, 3, 5 ® 3! = 6 way 

 1, 3, 8 ® 3! = 6 way 

 5, 5, 5 ® (1) way 

 5, 5, 8 ® (3) way 

 8, 8, 5 ® (3) way 

 8, 8, 8 ® (1) way 

 total  way = 22 

2. Vertices of triangle are A(1, –2), B(3, –7), C(5, 3) and orthocentre is (a, b), then 9a – 6b + 40 is 

equal to  

(1) 
8
5

   (2) 
16
5

   (3) 
9
5

   (4) 
11
5

 

Ans. (2) 

Sol. mBC = 5,  mAB = – 
5
2

,  mAC =  
5
4

. It is not a right angle D  

  

 Equation of AD is  y + 2 = – 
1
5

(x – 1) Þ  5y + 10 = –x + 1 Þ  x + 5y = –9 ......(i) 

 Equation of BE is  y + 7 = – 
4
5

(x – 3) Þ 5y + 35 = –4x + 12 Þ 4x + 5y = –23 ......(ii) 

 a = –
14
3

, b = 
1
5

14
9

3
æ ö-ç ÷
è ø

 = 
1
5

 
13
3

æ ö-ç ÷
è ø

 = –
13
15

 

 Now 9a – 6b + 40 = –42 + 
13 6

15
´

 + 40 = –2 + 
26
5

 = 
16
5
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3. A bag contain 6 white balls and 4 black balls. A dice is rolled and number comes on dice is equal 
to number of ball drawn then the probability that all balls are white.  

 (A) 
1
5

   (B) 
2
5

   (C) 
4

15
   (D) 

2
15

 

Ans. (1) 
Sol. Required probability  

 
6 66 6

3 61 2
10 10 10 10

1 2 3 6

C CC C1
..........

6 C C C C

æ ö
+ + + +ç ÷

è ø
 

 
1 3 1 1 1 1 1
6 5 3 6 14 42 210

æ ö+ + + + +ç ÷
è ø

 

 = 
1 126 70 35 15 5 1
6 210

+ + + + +æ ö
ç ÷
è ø

 

 = 
1 252 42 1
6 210 210 5

æ ö = =ç ÷
è ø  

4. Number of common tangents of the circle C1 : (x – 3)2 + (y – 3)2 = 
25
4

æ ö
ç ÷
è ø

 and  

 C2 : (x – 9)2 + 
2

15
y

2
æ ö-ç ÷
è ø

 = 25 is  

 (1) 1   (2)  2    (3)  3    (4) 4 

Ans. (3) 
Sol. Distance between centre = 7.5 
 r1 + r2 = 7.5 

 C1  C2 = r1 + r2 so 3 common tangents  

5. If (a + bx + cx2)10 = 
20

i
i

i 0

p x
=
å , p1 = 20 and p2 = 210, a, b, c Î N, then the value of 2(a + b + c) is 

equal to  

 (1) 12  (2) 15 (3) 18 (4) 22  

Ans. (1) 

Sol. General term = 31 2 rr r 2

1 2 3

10!
(a) (bx) (cx )

r !r !r !
 

 r1 + r2 + r3 = 10 

 for coefficient of x1, r2 + 2r3 = 1 

 r2 = 1, r3 = 0, r2 = 9 

 p1 = 
10!

1!0!9!
(a)9b1c0 

 Þ 10a9b = 20 
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 a9b = 2 

 Q a, b Î N so a = 1, b = 2 

 for coefficient of x2 

 r2 + 2r3 = 2 Þ r2 = 2, r3 = 0, r1 = 8 

 r2 = 0, r3 = 1, r1 = 9  

 p2  = 8 2 9 0 110! 10!
(a .b ) (a) (b )c 210

2!8! 1!9!
+ =  

 
10 9

4
2
´

´  + 10c = 210 

 18 + c = 21 Þ c = 3 

 a = 1, b = 2, c = 3 

6. Maximum digit is 7 and sum of first two digit is equal to sum of last two digit. Find number of  

4 digit code.  

Ans. (344) 

Sol. 4 digit code 

Sum of Ist two digit can be 0 = 1.1 = 12 

 Sum of Ist two digit can be 1 = 2.2 = 22 

 Sum of Ist two digit can be 2 = (2! + 1) = 32 

 Sum of Ist two digit can be 3 = (1 + 2 + 1) = 4.4 = 42 

 Sum of Ist two digit can be 4 = (1 + 2 + 1 + 1) = 5.5 = 52 

 Sum of Ist two digit can be 5 = 62 

 Sum of Ist two digit can be 6 = 72 

 Sum of Ist two digit can be 7 = 82 

 Sum of Ist two digit can be 8 = 72 

 Sum of Ist two digit can be 9 = 62 

 Sum of Ist two digit can be 10 = 52 

 Sum of Ist two digit can be 11 = 42 

 Sum of Ist two digit can be 12 = 32 

 Sum of Ist two digit can be 13 = 22 

 Sum of Ist two digit can be 14 = 12 

 Total = 2 (12 + 22 + 32 + 42 + 52 + 62 + 72) + 82 

 = 
7.8.15

2. 64 280 64 344
6

+ = + =  
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7. A ellipse 
2

2

x

a
 + 

2

2

y

b
 = 1 (a > b) has length of latus rectum is 4. If minor axis subtends angle of  

60º on one of it's focus the sum of squares of length of major axis and minor axis is  
Ans. (320) 

Sol. 
22b

a
 = 4 Þ b2 = 2a  ......(i) 

 tan 30º = 
b
ae

 = 
1

3
 

 3 b = ae 
 3b2 = a2e2   ......(ii) 
 3(a2 (1 – e2)) = a2 e2  
 3 – 2e2 = e2  

 4e2 = 3 Þ e = 
3

2
 

 Using (i) and (ii) 

 3(2a) = a2 
3
4

æ ö
ç ÷
è ø

 Þ a = 8, b = 4 

 (2a)2 + (2b)2 = 4(64 + 16) = 320 
8. Negation of (p Ù q) Ù (~ (p Ù q)) is  
 (1) p Ú q  (2)  ~ ( p Ú q) (3) p Ú ~ p (4) (p Ú q) Ú p  
Ans. (3) 
Sol. We know that A Ù (~ A) ¹ f  so negation of this is tautology so by option (3) is correct  

9. 
1

2 1 2x
0

1

(2 x x )(1 e )-+ - +ò dx is equal to  

(1) 
1
3

 ln2   (2) 
1
3

 ln4   (3) 
4
3

 ln2   (4) None of these 

Ans. (1) 

Sol. I = 
1

2 1 2x
0

1

(2 x x )(1 e )-+ - +ò  dx 

 I = 
1

2 1 2(1 x)
0

dx

(2 (1 x) (1 x) )(1 e )- -+ - - - +ò  

 2I = 
1

2
0

dx

2 x x+ -ò  

 I = –
1
2

1

2
0

dx

x x 2- -ò  = – 
1
6

1

0

1 1
x 2 x 1

æ ö-ç ÷- +è øò  dx = – 
1
6

[ ]10n | x 2 | n | x 1 |- - +l l  

 = – 
1
6

[ ]( n1 n2) ( n2 n1)- - -l l l l  = 
1
3
ln 2 

 so a = 3, b = 2 
 Þ a4 – b4 = 81 – 16 = 65 
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10. If x|x| + 5 |x + 2| + 6 = 0 then number of real roots are  

 (1) 1  (2) 2 (3) 3 (4) 4  

Ans. (1) 

Sol. x < – 2 

 –x2 – 5x – 10 + 6 = 0 

 x2 + 5x + 4 = 0 

 x = – 1, – 4 

 x = – 4 

 x Î [–2, 0] 

 –x2 + 5x + 10 + 6 = 0 

 x2 – 5x – 16 = 0 

 
5 89

2
±

 

 no solution 

 x > 0 

 x2 + 5x + 10 + 6 = 0 

 x2 + 5x + 16 = 0 

 no solution 

 so one solution 

11. The mean and standard deviation of 10 observations are 20 and 8 if one number out of 10 is  

40 and it is replaced by 50 then find new variance  

Ans. (113) 

Sol. 1 2 9x x ..........x 40
20

10

+ + +
=  Þ x + .... x9 + 40 = 200 Þ

9

i
i 1

x 160
=

=å   

 variance = 
2

i 2(x )
– (20) 64

10
=å  Þ 

9
2
i

i 1

x 4640 –1600 3040
=

= =å  

 so new variance = 
223040 50 160 50

–
10 10

+ +æ ö
ç ÷
è ø

=149 

12. If S = 
1 1
2 3

æ ö+ç ÷
è ø

 + 
2 2

1 1 1
2.32 3

æ ö+ +ç ÷
è ø

 + 
3 2 2 3

1 1 1 1

2 2 .3 2.3 3

æ ö+ + +ç ÷
è ø

 + ..... ¥ and S = 
a
b

 (where a, b are 

relatively prime numbers the a + 3b is equal to  

Ans. (5) 
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Sol. x = 
1
2

, y = 
1
3

 

 S = (x + y) + (x2 + xy + y2) + (x3 + x2y + xy2 + y3) + ..... ¥  

 (x – y) S = 
2x

1 x-
 – 

2y
1 y-

 

 (x – y) S = 
2 2 2 2x x y y y x

(1 x)(1 y)
- - +

- -
 = 

2 2(x y ) xy(x y)
(1 x)(1 y)
- - -

- -
 

 (x – y) S = 
(x y xy)(x y)

(1 x)(1 y)
+ - -

- -
 

 S = 

1 1 1
2 3 6

1 1
1 1

2 3

+ -

æ öæ ö- -ç ÷ç ÷
è øè ø

 = 

3 2 1
6

1 2
.

2 3

+ -

 = 

4
6
1
3

 = 2 

13. Let f(x) = ln (4x2 + 11x + 6) + sin–1 (4x + 3) + cos–1 
10x 6

3
+æ ö

ç ÷
è ø

. Let domain of f(x) is (a, b] find 

|10(a – b)| =  

Ans. (2.5) 

Sol. –1 £ 4x + 3 £ 1 Þ –4 £ 4x £ –2 Þ –1 £ x £ 
1

2
-

   …(i) 

 and –1 £ 
10x 6

1
3
+

£  Þ  –3 £ 10x + 6 £ 3 Þ –9 £ 10x  £ –3 Þ 
9 3

x
10 10
- -

£ £   …(ii) 

 and 4x2 + 11x + 6 > 0  Þ 4x2 + 8x + 3x + 6 > 0 Þ 4x(x + 2) + 3(x + 2) > 0 

 Þ (x + 2) (4x + 3)> 0  Þ x Î (–¥, –2) È 
3

,
4

-æ ö¥ç ÷
è ø

  …(iii) 

 Intersection of (i), (ii), (iii) is 
3 1

,
4 2

- -æ ù
ç úè û

    

 |10(a – b)| = 
3 1 5

10
4 2 2
-æ ö+ =ç ÷

è ø
 

14. Let A(0, 0), B(2, 3), C(t, 4) are vertices of triangle t = a, t = b are two values of 't' corresponding 

to the maximum and minimum value of perimeter of triangle the value of 6a +  5b is  

(Where t Î (0, 4]) 

 (1) 16   (2) 24   (3) 32   (4) 36 

Ans. (3) 
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Sol. Image of A is line y = 4 is A(0, 8) 

 Equation of A¢B is (y – 8) = 
3 8
2 0

-
-

 (x – 0) 

 

y = 4

B(2, 3)

(0, 0)A

 

 y – 8 = – 
5
2

x 

 at y = 4 Þ –4 = – 
5
2

b Þ  b = 
8
5

 

 for maximum determine values at boundary points 

 PA + PB = 2 2(t 16) (t 2) 1+ + - +  

 maximum at t = 4, PA + PB = 32 5+  

 a = 4,  b = 
8
5

 Þ 6a + 5b = 32 

15. Let f(x) = max (1 + x + [x], 2 + x, x + 2[x]) for x Î [0, 2], m is number of points where f(x) is 
discontinuous in [0, 2] and n is number of points where f(x) is non-differentiable in (0, 2) then  
(m + n)2 + 2 is equal to  

 (1) 2   (2)  3    (3)  6    (4) 8 
Ans. (2) 

Sol. 1+ x + [x] = 

1 x x [0,1)

2 x x [1, 2)

5 x 2

+ Îé
ê + Îê
ê =ë

 

 x + 2[x] = 

x x [0, 1)

x 2 x [1,2)

5 x 2

Îé
ê + Îê
ê =ë

 

 

 

Graph of function

2

O
 

 m =1, n = 1 
 (m + n)2 + 2 = (1 + 0)2 + 2 = 3 
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16. Two arithmetic means A1 &  A2 and 3 geometric means G1,  G2,  G3 are inserted between two 

positive numbers a & b, then the value of G1
4 + G2

4 + G3
4 + G1

2 . G3
2 is 

 (1) (A1 + A2) G1G3    (2) (A1 + A2)
2 G1G3  

(3) (A1 + A2) (G1 + G3)   (4) (A1 + A2)
2 (G1+G3)

2  

Ans. (2)  

Sol. a, G1, G2, G3, b 

 G1 = ar, G2 = ar2, G3 = ar3, b = ar4 

 a1, A1, A2, b Þ A1 + A2 = a + b 

 G1
4 + G2

4 + G3
4 + G1

2 G3
2 = (ar)4 + (ar2)4 + (ar3)4 + (ar2)2(ar3)2  

 = a4[r4 + r8 + r12 + r8] = a4r4(1 + 2r4 + r8) = a4r4 (1 + r4)2 = a2r4(a + ar4)2  

= G1(G3) (a + b)2 = G1G3(A1 + A2)
2  

17. Find area bounded curve 2y2 = 3x, y = 0, (x – 3)2 + y2 = 2 and x + y = 3 and above x-axis is A 

Find 4(p + 4A). 

Ans. (42) 
Sol.   

 
A (3/2, 3/2)

O 
A

A

x+ y = 3

y2 =  

P

B 
3/2 C

(3, 0)p/5

 
 2y2 = 3x, y = 3 – x  

 2(3 – x)2 = 3x 

 2(9 – 6x + x2) = 3x 

 2x2 – 15x + 18 = 0 

 2x2 – 12x – 3x + 18 = 0 

 2x2 – 12x – 3x + 18 = 0 

 2x (x – 6) – 3(x – 6) = 0 

 (x – 6) (2x – 3) = 0 

 x = 6, 3/2 

 Area of A & C = 
2r 2

4 4
p p´

=  = 
9
8
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 Area of ARC = 21
r

2 4
p

q =  

 Area = ( )( )
3/23/2 3/2

3/2

0 0

3 3 x 3
x dx 2 3 / 2 0

3 / 22 2 2 3

æ ö
+ = ´ = ´ -ç ÷

´è ø
ò  

 = 
2 3 3 3

23 2 2

æ ö
=ç ÷ç ÷

è ø
 

 Total area (A) = 
3 9
2 8 4

p
+ -

 

 4A = 
21
2

- p
 

 = 4(p + 4A) = 42 

18. Let A be a square matrix of order m and m, n related by m2 + n2 – 6m – 4n + 13 = 0, |A| = 10, then 

 |nAdj(Adj(mA)| = 3a . 5b. 6c. Find a + b + c 

Ans. (16) 

Sol. m2 – 6m + n2 – 4n + 13 = 0 

 (m – 3)2 + (n – 2)2 = 0 

 m = 2, n = 2 

 |2Adj (Adj (3A))| 

 23 |Adj (Adj 3A)| 

 8|Adj (3A)|2 = 4|3A|4  = 8 × 312 |A|4 = 23 × 312 × 104 = 67 × 35 × 54  

19. If a relation R is given by (a, b) R(c, d) Þ 3a + 2b = 4c + 5d where a, b, c, d Î {1, 2, 3, 4}, then 

total number of elements in this relation are  

 (1) 4   (2)  5    (3)  6    (4) 7 

Ans. (3) 

Sol. 

3a 2b 4c 5d

3 2 4 5

6 4 8 10

9 6 12 15

12 8 16 20

 

 3a + 2b can be = 5, 7, 9, 11, 8, 10, 12, 14, 11, 13, 15, 17, 14, 16, 18, 20 

 4c + 5d can be = 9, 14, 19, 24, 13, 18, 23, 28, 17, 22, 27, 32, 21, 26, 31, 36 

 Equality holds at 9, 14, 13, 17, 14, 18 

 Total elements are 6 
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20. 
x y 6 z 3

3 1 2
+ l - -

= =
-

, 
x y 6 z 1

1 2 3
- l - -

= =  if shortest distance between two line is 3 . Find 

80 lå . 

Ans. (800) 

Sol.   

 

 

2 1
ˆ ˆ ˆa a 2 i 12 j 2k- = l - -

r r
 

1 2

i j k

b b 3 1 2

1 2 3

´ = -
r r

 = ( ) ( ) ( )ˆ ˆ ˆi 7 j 7 k 7- - +  

= 
( )( )2 1 1 2

1 2

a a , b b 14 84 14
3

b b 7 3

- ´ - l + -
= =

´

r rr r

r r  

 |–14l + 70| = 21 

 –14l + 70 =  ±21 

 –14l =  –91 

 l = 
91
14

 

 –14l = –49 

 l = 
49
14

 

  80 ( )91 49
80 10 800

14 14
æ ö+ = =ç ÷
è ø

 

 

 
 






