


�
�

1 

JEE (MAIN) JANUARY 2023 DATE-24/01/2023 (SHIFT-2)

MATHEMATICS 

SECTION-A 

1.� �ind�number�of�numbers�greater�then�皤����which�can�be�formed�by�using�the�digits�ૼ�������皤�and�

����epetition��of�digits�is�not�allowed���

� �Რ傈���� � � ��傈�Რ���� � �ૼ傈�Რ���� � ��傈�Რ皤��

Ans. (2) 

Sol.  �umber�of�digit�number��

� 皤 ���×�ૼ�×���净����

� � ���×�ૼ�×���净����

�umber�of��digit�number�

��䞀�净�Რ���

\�
otal�number�of�numbers�净���������Რ���净�Რ����

2.�

ૼ ૼ

�

�
ૼ �

�

��
dx

뜀 �x-
ò �is�equal�to伸��

� �Რ傈��p� � � ��傈�
�

p
� � � �ૼ傈

ૼ

p
� � � ��傈�p�

Ans. (1) 

Sol.  

ૼ ૼ ૼ ૼ
� �

Რ

ૼ �
�ૼ �

�
�

�� �x
���sin

ૼ뜀
x

�

-=
-

ò = 
Რ Რૼ Რ

�� sin sin �
� �

- -æ ö
- = pç ÷ç ÷

è ø  

3. ⵔf� system�of�equation�x���y�净����x�–ૼy��皤�z�净����x�y��lz�净�m��뜀�has�infinite�solution�then�

ordered�pair��l��m傈�is 

 �Რ傈��
皤� �Რ

�
 

-æ ö
ç ÷
è ø

� ��傈�
�Რ 皤�

�
 

-æ ö
ç ÷
è ø

�� �ૼ傈�
�Რ 皤�

�
 

-æ ö
ç ÷
è ø

�� ��傈
�Რ 皤�

�
 

- -æ ö
ç ÷
è ø

���

Ans. (1) 

Sol. 

Რ � �

Რ ૼ 皤� �

Რ Რ

- =
l

 Þ�l�净�
皤�


�

� Dx�净�

� � �

� –ૼ 皤�

뜀 Რm + l
�净���

solving�m�净�–�
�Რ


�
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4.� ⵌonsider�a�ૼ�×�ૼ�matrix���such�that�|adj��adj��adj��傈傈|�净��Რ�傈���then�find�|�–Რ���adj��|�

� �Რ傈�� ૼ � � ��傈� ૼ �� � �ૼ傈�
ૼ

�
� � � ��傈�

Რ

ૼ
�

Ans.� �Რ傈�

Sol.�
ૼ�| � | �净�Რ���Þ�|�|��净�Რ���Þ�|�|�净�

Რ

�Რ� �净� � ૼ �

� |�–Რ�adj��|�净�|�–Რ|�|adj��|�净�
Რ

| � |
�×�|�|��净�|�|�净�� ૼ �

5.� �et�f�x傈�净�
�x

�x

�

� �+
��then�

����

r Რ

r
f

���ૼ=

æ ö
ç ÷
è ø

å �is��

�Რ傈�Რ�Რ�� � ��傈�
���ૼ

�
� � �ૼ傈�Რ�ᲠᲠ� � ��傈�

���Რ

�
�

Ans. (3) 

Sol.� f�x傈�净�
x

x� �

4
+

� Þ�f�x傈��f�Რ�–�x傈�净�Რ�

\�
����

r Რ

r
f

���ૼ=

æ ö
ç ÷
è ø

å �净�
Რ ����

f f
���ૼ ���ૼ

é ùæ ö æ ö+ç ÷ ç ÷ê úè ø è øë û
��

� ���Რ
f f

���ૼ ���ૼ

é ùæ ö æ ö+ç ÷ ç ÷ê úè ø è øë û
�������

�������
Რ�ᲠᲠ Რ�Რ�

f f
���ૼ ���ૼ

é ùæ ö æ ö+ç ÷ ç ÷ê úè ø è øë û
��净�Რ�ᲠᲠ�

6.� ⵔf�
dy

dx
�净�

� �ૼy x

ૼxy

-
��y�Რ傈�净�Რ��find��y��e傈�

� �Რ傈�e�� � � � ��傈�
�e

�
�� � �ૼ傈�

�e

ૼ
�� � ��傈�ૼe���

Ans.� �ૼ傈�

Sol.� y�净�mx�Þ�
dy

dx
净�m��x�

dm

dx
�

� m��x�
dm

dx
�净�

� � �

�

ૼm x x

ૼmx

-
�净�

�ૼm Რ

ૼm

-
�

� x�
dm

dx
�净�

� �ૼm Რ ૼm

ૼm

- -
�

� ૼm�dm�净�–�
dx

x
�

� ૼ�
�m

�
�净�–ln�x��c�
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�
ૼ

�
�

�

�

y

x
�净�–ln�x��c�

� ◤iven�x�净�Რ��y�净�Რ�

� Þ� c�净�
ૼ

�
�

�
ૼ

�
�

�

�

y

x
�净�–ln�x��

ૼ

�
�

� 잘t�x�净�e��
ૼ

�
�

�

�

y

e
�净�–Რ��

ૼ

�
�净�

Რ

�
�

� ૼy��净�e���

� y��e傈�净�
�e

ૼ
�

� \� �y��e傈�净��e���

7.� ⵔf�
ૼ ૼ ૼ ૼᲠ � ૼ ������� n

Რ�ૼ �� ૼ�皤������n terms

+ + + +
+ +

�净�
뜀


�then�the�value�of�n�is伸��

� �Რ傈�� � � ��傈 �� � � � �ૼ傈 �뜀 � � � ��傈�Რ��

Ans. (1) 

Sol.  

�
n�n Რ傈

�
n�n Რ傈��n Რ傈 n�n Რ傈

��
� �

+æ ö
ç ÷
è ø

+ + ++
�净�

뜀


�

� Þ�

n�n Რ傈
뜀�

�n Რ Რ 

ૼ �

+

=
+

+
�

Þ�

ૼ
n�n Რ傈

�
�n � ૼ

+

+ +
�净�

뜀


�

Þ�
Რ

�
�n���n傈�净�뜀��n��傈�

n���n�净���n��ૼ��

n��–�Რ뜀n�–�ૼ��净���

n��–��n���n�–�ૼ��净���

�n���傈�n�–�傈�净���Þ n�净��
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8. 

ૼ
� �

Რ cos isin
뜀 뜀

� �
Რ cos i sin

뜀 뜀

p pæ ö+ +ç ÷
ç ÷p pç ÷+ -
è ø

 is�equal�to�

 �Რ傈���
Რ ૼ

i
� �

- + � ��傈�
Რ ૼ

i
� �

- - �� �ૼ傈�
Რ ૼ

i
� �

- � � ��傈�
Რ ૼ

i
� �

+ �

Ans. (1) 

Sol. 

ૼ

�

�

�cos �i cos sin
뜀 뜀 뜀

� cos �icos sin
뜀 뜀 뜀

p p pæ ö+ ×ç ÷
ç ÷p p pç ÷- ×
è ø

 = 

�
i

ૼ
Რ ૼ

e i
� �

p

= - +  

9.� ⵔf�f�x傈�净�xૼ��x�f�䁨�Რ傈��xf����傈�–�f�䁨��ૼ傈��
hen�the�relation�between�f�䁨�Რ傈��f����傈��f�䁨��ૼ傈�
� �Რ傈�f��傈�净�f䁨�Რ傈��ૼf���傈��f䁨��ૼ傈� � ��傈�f��傈�净��f䁨�Რ傈��ૼf���傈�–�f䁨��ૼ傈� � �

�ૼ傈�f��傈�净��f䁨�Რ傈�–�f���傈��f䁨��ૼ傈� � ��傈�f��傈�净�ૼf䁨�Რ傈�–�f���傈�–�ૼf䁨��ૼ傈�
Ans. (3) 

Sol.  f�䁨�x傈�净�ૼx����xf�䁨�Რ傈��f����傈� Þ�f�䁨�Რ傈��f����傈��ૼ�净���

f���x傈�净��x���f�䁨�Რ傈�Þ��f�䁨�Რ傈�–�f����傈��Რ��净���
f��䁨��x傈�净���

\ f䁨�Რ傈�净�–��
f����傈�净���
f�䁨��ૼ傈�净���
f��傈�净�–���

10.� ~�p�Ù��p�®�~�q傈傈�is�equivalent�to伸���

� �Რ傈�p�®�q� � ��傈�p�Ù�q� � �ૼ傈�p�Ú�q� � ��傈�p�«�q�
Ans. (1) 

Sol.  ~�p�Ú�~�p�®�~�q傈傈�

� ~p�Ú �p�Ù�q傈�净�p�®�q�

11.� 
he�sum�of�coefficients�of�first�ૼ�terms�in�the�expansion�of�

n

�

ૼ
x

x

æ ö
ç ÷
è ø

- �is�ૼ皤����ind�the�coefficient�

of�x���
� �Რ傈��뜀�� ��傈��Რ��� �ૼ傈����� ��傈�ૼ뜀�
Ans.� �ૼ傈�
Sol.� nⵌ��–�nⵌᲠ��ૼ傈��nⵌ��뜀傈�净�ૼ皤��

� Რ�–�ૼn��
뜀n�n Რ傈

�

-
�净�ૼ皤��

� ��–��n��뜀n��–�뜀n�净�皤��
� 뜀n��–�Რn�–�皤��净���
� ૼn��–�n�–����净���

� Þ�n�净�Რ��

� 
r��Რ�净�Რ�ⵌr�x傈Რ�–r�

r

�

ૼ

x

æ ö
ç ÷
è ø

-
�

� 
ૼ�净�����
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12.� ⵔf�
x a
lim

®
�[x�–�]�–�[�x���]�净�����where�[�]�denotes�greatest�integer�function傈�then�䁨a䁨�belongs�to��

� �Რ傈�
Რ Რૼ

�
� �

æ ö- -ç ÷
è ø

� ��傈��
Რ Რૼ

�
� �

é ö- - ÷êë ø
� �ૼ傈�

Რ Რૼ
�

� �

æ ù- -ç úè û
� ��傈�

Რ Რૼ
�

� �

é ù- -ê úë û
�

Ans. (1)�

Sol. f�x傈�is�continuous�"x�Î���–�
Რ

n
�

ì ü+í ý
î þ

��n�Î�ⵔ�

 \ 
x a
lim

®
f�x傈�净�f�a傈�

� �ence�[a�–�]�–�[�a���]�净����

� Þ� [a]�–�[�a]�净�皤�

� a�Î�ⵔ�a�净�–皤�

� a�Ï�ⵔ�a�净�ⵔ��f�

� –ⵔ�–�[�f]�净�皤�

� ⵌase伸ⵔ����f�Î�
Რ

��
�

æ ö
ç ÷
è ø

� � � ⵌase伸ⵔⵔ���� f�Î�
Რ

� Რ
�

æ ö
ç ÷
è ø

�

� � �–ⵔ�净�皤��� � � ⵔ�净�–��

� � �ⵔ�净�–皤�� � �  
� � a�Î��–皤���–��傈�

� 잘t�a�净�n��
Რ

�
��n�Î�ⵔ � � � Þ a�Î��–皤���–皤傈�

� ����¹�����

� \� a�Î��–皤���–��傈�

 

SECTION-B 

13.� �et�aᲠ��a����������a��are�in�잘rithmetic��rogression�where�aᲠ��aૼ�净�Რ���ⵔf�mean�of�aᲠ��a����������a��is�
Რ뜀

�
��

then�find�the�value�of��s���where�s��denotes�the�variance�of�given�numbers傈�

Ans.� �Რ��

Sol.� aᲠ��a����������a��

� mean�净�
Რ뜀

�
��

� variance�净�s���

� aᲠ��aૼ�净�Რ��

� �s��净�墐�

� Რ � ૼ �  �a a a a a a

�

+ + + + +
�净�

Რ뜀

�
�

� aᲠ��a���aૼ��a���a��a��净�皤�
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� a���a���a��a��净��皤�

� s��净�
Რ

�
� �

ixå �–�

�
Რ뜀

�

æ ö
ç ÷
è ø

�

� aᲠ��d��aᲠ��ૼd��aᲠ���d��aᲠ��d�净��皤�
� �aᲠ��Რૼd�净��皤�
� aᲠ��aᲠ���d�净�Რ��
� aᲠ��d�净��
� �aᲠ��Რૼ��–�aᲠ傈�净��皤�
� aᲠ�净����d�净�ૼ�
� ��������ᲠᲠ��Რ���Რ皤�

� s��净�
Რ

�
������������Რ�Რ��Რ뜀�����뜀傈�–�

�
Რ뜀

�

æ ö
ç ÷
è ø

��

净�
Რ

�
�×��뜀뜀�–�

ૼ�Რ

�
�净�

�뜀뜀

�
�–�

ૼ�Რ

�
�

\ �s��净��Რ��

2. ⵔf�urn�Რ�contain�皤�red���ૼ�green�balls��urn��contain�ૼ�red�and���green�balls��urn�ૼ�contain�l�red���
��green�balls��ne�urn�is�selected�at�random���one�ball�is�drawn��ⵔf�probability�of�getting�red�ball�

is�����then�find�value�of�l�� 

Ans. (2) 

Sol. 
Რ 皤 ૼ

���
ૼ Რ�  �

lé ù+ + =ê úl +ë û
Þ ×皤��×��� Რ��

�

l
=

l +
� Þ 

Რ


� �

l
= × =

l +
�Þ���l�净�l����

l�净���

3.� �elation���on�the�set���净�{a��b���c��d}�is�given�by���净�{�a��b傈���b��c傈���b��d傈}���ind�the�minimum�
number�of�ordered�pairs�to�be�added�in���so�that�it�is�an�equivalence�relation���

Ans.� Რૼ�
Sol.� ��净�{�a��a傈���b��b傈���c��c傈���d��d傈���a��b傈���b��a傈���b��c傈���c��b傈���b��d傈���d��b傈���a��c傈���c��a傈���c��d傈���d��c傈��

�a��d傈���d��a傈}�
� minimum�no��of�ordered�pairs�净�Რૼ�
4.� ⵌonsider� a�matrix�of�order� �×��which� can�be� formed�using�numbers���or� Რ���ow�many�such�

matrices�can�be�formed�in�which�sum�of�elements�in�each�column���each�row�is�Რ��
Ans. Რ���

Sol.�

- - - - -é ù
ê ú- - - - -ê ú
ê ú- - - - -
ê ú- - - - -ê ú
ê ú- - - - -ë û

�

� ⵔ�row�has��options�to�place�䁨Რ䁨�
� ⵔⵔ�row�has���options�
� ⵔⵔⵔ�row�has�ૼ�options�
� ⵔ��row�has���options�
� ��row�has�Რ�options�
� so�total�matrix�净��×���×�ૼ�×���×�Რ�净�Რ���
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5.� ⵌonsider�a�function�f�x傈�such�that�f�x��y傈�净�f�x傈�·�f�y傈���f�Რ傈�净�ૼ��ⵔf�
n

k Რ

f�k傈
=

å �净�ૼ�皤뜀���ind�䁨n䁨��

Ans. 7 

Sol.� �ut�x�净�y�净�Რ��f��傈�净�ૼ���

 �ut�x�净����y�净�Რ��f�ૼ傈�净�ૼૼ�

� and�so�on��

� Þ f�x傈�净�ૼx�ꬨ�x�Î���

�
n

r Რ

f�r傈
=

å �净�ૼ��ૼ����������ૼn�净�ૼ�皤뜀�

� Þ n�净�皤� �

�

6.� ⵌonsider �a �triangle �formed�by �lines �잘ⵌ�� �x �– �y �净 �ૼ� �잘��� �x � ��y �净 �� ����ⵌ�� �x � �py �净 ��Რa� �ⵔf �

centroid�is�����a傈��find�l��ⵌ傈���

Ans.� Რ皤�

Sol.�
� � ૼ

ૼ

- a + + b +
净���Þ�b�净�Რ���a� � so�ⵌ���a�����Რ���a傈�

 

잘����–Რ傈

x�–�y�净�ૼ

���–�a��a傈
ⵌ��b ૼ�b傈�

◤����a傈

x��py�净��Რa

•

�

 
Რ

ૼ

a - + b
�净�a�Þ�a��b�净�ૼa��Რ�Þ�a���a��Რ�净�ૼa��Რ�净�ૼa��Რ�Þ�a�净�a���b�净�Რ���a�

� ����ⵌ�lies�on�x��py�净��Რa�

� Þ� –�a��pa�净��Რa� � � � � ��a�����p�Რ���a傈�净��Რa�

� also� –�a��pa�净��Რa� � � �a�����p���pa�净��Რa�

� pa�净��ૼa� � � � �a�����p����a�净��Რa�

� Þ� a�净���or�p�净��ૼ� ��rejected傈� p����净�–�皤a�

� p�净�–��

� so�������傈��ⵌ����Რ傈�

� �ⵌ�净� Რ� Რ+ �净� Რ皤 �

� so���ⵌ傈��净�Რ皤�
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