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MATHEMATICS 

1.� ⵔf�ⵔ�净�
䔜� ���ૼ

���ૼ ���ૼ

�

�sin x傈

�sin x傈 �cosx傈

p

+ò �dx��then�the�value�of�ⵔ�is��

� �Რ傈�
�

p
� � � ��傈�

�

p
� � � �ૼ傈�

ૼ

�

p
�� � ��傈�

ૼ

�

p
�

Ans. (1) 

Sol.  ⵔ�净�
䔜� ���ૼ

���ૼ ���ૼ

�

�sin x傈

�sin x傈 �cosx傈

p

+ò �dx�

 ⵔ�净�
䔜� ���ૼ

���ૼ ���ૼ

�

�cosx傈

�cosx傈 �sin x傈

p

+ò �������a��b�–�X�property傈�

� �ⵔ�净�
䔜�

�

dx
p

ò �Þ�ⵔ�净�
�

p

�

2. ⵔf�
ૼ

�

�

ⵔ x ૼx � dx�= - +ò �then��find�the�value�of�Რ�ⵔ�

Ans. (22) 

Sol.  � ⵔ�净� ( ) ( )
Რ �

� �

� Რ

x ૼx � dx x ૼx � dx- + - - +ò ò �

 ( )
ૼ

�

�

x ૼx � dx+ - +ò  

� ⵔ�净�

Რૼ �

�

x ૼx
�x

ૼ �

æ ö
- +ç ÷

è ø
�

�ૼ �

Რ

x ૼx
�x

ૼ �

æ ö
- - +ç ÷

è ø
�

�

ૼૼ �

�

x ૼx
�x

ૼ �

æ ö
+ - +ç ÷

è ø
��

� 净�
Რ ૼ � Რ ૼ

� � � �
ૼ � ૼ ૼ �

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

�
�皤 �

뜀 � � �
� ૼ

æ ö- + - - +ç ÷
è ø

�

�
 �  ૼ �

� ૼ � � ૼ

æ ö= - - + -ç ÷
è ø

�

� ⵔ�净�
Რ ૼ ᲠᲠ

ૼ � �
+ = �Þ�Რ�ⵔ�净����

3.� 잘� tangent�at� ��on� the� ellipse� �
� �x y

Რ
ૼ� Რ�

+ = �is� drawn�� ⵔf� this� tangent� cuts�x� 伸axis���y伸axis� at� the�

points�잘�and���respectively�then�find�minimum�possible�value�of�잘����

Ans. (10) 
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Sol. 

�

� 

� 

���cosq���tanq傈

� 

�����傈

�����傈

잘

�

�

� �et���净����cosq����sinq傈�

� quation�of�tangent�will�be��

�
x cos ysin

Რ
� �

q q
+ = �

� \�잘��净� ( ) ( )� �

� �

ૼ� Რ�
ૼ� Რ tan Რ� Რ cot

cos sin
+ = + q + + q

q q
�

� � 沤ince�
� �

� �ૼ� tan Რ�cot
ૼ� tan Რ� cot

�

q + q
³ q× q �

� ૼ�tan�q��Რ�cot�q�³���× 6 × 4 

 잘�min�净� � �� ૼ� tan Რ�cot Რ�+ q+ q = �

4.� ⵔf�
���ૼ

� ���ૼ
r

r �

r � ⵌ
=
å �净����ૼ�×�a�×��������then�the�value�of�a is伸�

� �Რ傈�Რ�ᲠᲠ� ��傈�Რ�Რ�� �ૼ傈������ ��傈������

Ans. (2) 

Sol.  
n

� n
r

r �

r � ⵌ
=
å ��

 
n

n
r

r �

�r�r –Რ傈 r傈 ⵌ
=

+å  

 { }
n

n–� n–Რ
r –� r–Რ

r �

n�n –Რ傈 ⵌ n ⵌ
=

+å  

� 净�n�n–�Რ傈�n–���n�×��n–Რ�

� 净����ૼ�[���������Რ�������]�

� 净����ૼ�×�������×�Რ�Რ��

5.� 
here�are�Რ��subjects� in�a�class��out�of�which��are� language�subjects��잘�student�has� to� choose� �

�subjects�in�which�atmost���are�language�subjects���ind�no��of�ways�to�do�so��

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

Ans. (1) 

Sol.  
皤ⵌ��皤ⵌ��

ⵌᲠ��皤ⵌૼ�
ⵌ���

� 净��Რ��Რ皤��ૼ��净����
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6.� �ind�the�area�bounded�by�the�curves�y��净�–�x����and�y�净��x�����

 �Რ傈��皤� � � ��傈 �뜀 � � � �ૼ傈�
�皤

�
�� � ��傈�

뜀

�
�

Ans.� ��傈�

Sol.� 잘�净�
� �

�

� y �y �

� �-

æ ö- -
-ç ÷

è ø
ò �dy�净� ( )

�
�

�

Რ
� y �y �

�-

- - +ò �dy�净�
Რ

�
� ( )

�
�

�

y �y �
-

- - +ò dy�

 

–�

�Რ��傈伸Რ�

����傈

x

y y�净��x�

y��净�–�x�

�

 = 
Რ

�

�
ૼ

�

�

y
y �y

ૼ
-

é ù
- - +ê ú

ë û
�净�

Რ

�
�

� ��
� Რ� Რ� ૼ�

ૼ ૼ

é ùæ ö æ ö- - + - - -ç ÷ ç ÷ê ú
è ø è øë û

�净�
Რ

�
�×�

皤�
��

ૼ

æ ö- +ç ÷
è ø

�净�뜀�sq��units�

7.� ⵔf�x��–��x��ૼ�净�x[x]�–�[x]��where�[�]�represents�the�greatest�integer�function�then���

� �Რ傈��o��of�solutions�in��–¥��Რ傈�are�Რ� � ��傈��o��of�solutions�in��–¥�¥傈�are�Რ�

� �ૼ傈��o��of�solutions�in��Რ�¥傈�are��� � ��傈��o��of�solutions�in��ૼ�¥傈�are�infinite�

Ans.� ��傈�

Sol.� �x�–�Რ傈��x�–�ૼ傈�净��x�–�Რ傈���[x]� �

� � x�–�ૼ�净�[x]�or�x�净�Რ�

� ⵌase伸ⵔ���x�Î�ⵔ��� � ⵌase伸ⵔⵔ���x�Ï�ⵔ�

� � x�–�ૼ�净�x� �

� � �o�solution� � �o�solution��

� \� only�Რ�solution�in����

8.� ⵔf�

�Რ

c a b

Რ Რ Რ

é ùa a
ê ú
ê ú
ê ú
ë û

�is�a�singular�matrix�and�a�is�a�root�of�the�equation��a�–�b傈x����b�–�c傈x���c�–�a傈�净����

then�the�value�of�
� � ��a – b傈 �b – c傈 �c – a傈

�b – c傈�c – a傈 �c – a傈�a – b傈 �a – b傈�b – c傈
+ + �is�

� �Რ傈�ૼ� ��傈��� �ૼ傈�뜀� ��傈�Რ��

Ans. (1) 
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Sol.  

�Რ

c a b

Რ Რ Რ

é ùa a
ê ú
ê ú
ê ú
ë û

 净��� 

� Þ��a�–�b傈���b�– c傈a���c�–�a傈a��净���

� 잘lso���a�–�b傈a����b�–�c傈a���c�–�a傈�净���

�
� � ��a – b傈 �b – c傈 �c – a傈

�b – c傈�c – a傈 �c – a傈�a – b傈 �a – b傈�b – c傈
+ + 净�

ૼ ૼ ૼ�a – b傈 �b – c傈 �c – a傈

�a – b傈�b – c傈�c – a傈

+ +
��

� 净�
ૼ�a – b傈�b – c傈�c – a傈

�a – b傈�b – c傈�c – a傈
�净�ૼ�

9.� 
wo� lines� are� given� by�
x – � y –Რ z – �

ૼ ૼ �
= = �and�

x –Რ y – � z –Რ

ૼ � ૼ
= = �then� shortest� distance�

between�lines�is伸�

� �Რ傈�
�

�ૼ
� ��傈�

ᲠᲠ

�ૼ
� �ૼ傈�

ૼ

�ૼ
� ��傈�



�ૼ
�

Ans. (2) 

Sol.  s�d��净� Რ ��a – a 傈��p q傈

�p q傈

´
´

�

� 净�
ˆ ˆ ˆ ˆˆ ˆ�i – j – k傈��i – ૼj – ૼk傈

ˆ ˆ ˆ| i – ૼ j – ૼk |
�

� 净�
ᲠᲠ

�ૼ
�

10.� �et�f�x傈�净�
� Რ

x sin ꬨ x �
x

� ꬨ x �

é ¹ê
ê

=ë

��then�

� �Რ傈�f�is�continuous�and�f䁨�is�discontinuous�at�x�净��� �

� ��傈�f�and�f䁨�both�are�continuous�at�x�净���

� �ૼ傈�f�and�f䁨�both�are�discontinuous�at�x�净���

� ��傈�f�is�discontinuous�and�f䁨�is�continuous�at�x�净���

Ans. (1) 

Sol.  
x �
lim

®
f�x傈�净� �

x �

Რ
lim x sin

x®
�净���净�f��傈�

� \�f�x傈�continuous�at�x�净���

� f䁨�x傈�净��xsin
Რ

x
��x� Რ

cos
x

æ ö
ç ÷
è ø �

–Რ

x

æ ö
ç ÷
è ø

�

� f䁨�x傈�净��x�sin
Რ

x
�–�cos

Რ

x
�

�
x �
lim

®
f䁨�x傈�does�not�exists��

 \�f䁨�x傈�is�discontinuous�at�x�净���



�

5 

JEE (MAIN) JANUARY 2023 DATE-24/01/2023 (SHIFT-1)

11.�
t �
lim

®
�

�

� � �

sin t
Რ Რ Რ

sin t sin t sin tᲠ � ���� n
æ ö

+ + +ç ÷ç ÷
è ø

�is�equal�to��

� �Რ傈�n�� � � � ��傈 �n � � � � �ૼ傈�
n�n Რ傈

�

+
� � ��傈�n���n��

잘ns�� �Რ傈� �

Sol.� n�

�

� � �

sin tᲠ Რ Რ

sin t sin t sin tᲠ � n Რ
���� Რ

n n n

é ù-æ ö æ ö æ öê ú+ + + +ç ÷ ç ÷ ç ÷ê úè ø è ø è ø
ë û

�净�n��

12.� �ind�the�minimum�distance�of�the�point��皤��–���–ૼ傈�from�the�plane�formed�by�the�points��������–Რ傈��

�ૼ������傈�and��皤������傈��

� �Რ傈�
Რ뜀

�
� � ��傈� Რ뜀 � � �ૼ傈�

Რ뜀

ૼ
� � ��傈�

Რ뜀

�
�

Ans.� ��傈� �

Sol.� n
r

�净�

ˆ ˆ ˆi j k

Რ � ૼ

� � �-
�净�������–ૼ��

� �lane���x���y�–�ૼz�净�Რ皤�

� �istance�净�
ૼ � 뜀 Რ皤

� � 뜀

- + -
+ +

�净�
Რ뜀

ૼ�
�净�

Რ뜀

�
�

13.� ⵔf�䁨�䁨�is�decided�by�rolling�a�normal�die�and�
䁨 k 䁨

�
�is�the�probability�that�the�system�of�equations��

� x��y��z�净���

� �x��y��z�净���

� ૼx�����–�ૼ傈y��z�净���

� has�a�unique�solution��then�find�sum�of�all�possible�values�of�䁨k䁨�and�䁨n䁨�

Ans. (20) 

Sol.  ��¹���for�unique�solution���

� Þ�

Რ Რ Რ

� Რ Რ

ૼ � – ૼ Რ

�¹���

� Þ����–�Რ傈���–��傈�¹���

� Þ���¹�Რ����

� \���can�be����ૼ������

� 잘lso��required�probability�净�
�

�
�Þ�k�净���

� �ence��sum�净�����ૼ�����傈����

� 净����



�

6 

JEE (MAIN) JANUARY 2023 DATE-24/01/2023 (SHIFT-1)

14.� �umbers�are�formed�using�digits�Რ�����ૼ�����Რ�����ૼ�� ����Რ�then�the�number�of�뜀�digits�numbers�

such�that�even�digits�occupy�even�places�are伸��

Ans. (60) 

Sol.  �����������occupy��nd���th����th�and��th�places��

 no��of�numbers�净�
�䞀 䞀

�
�䞀��䞀 ૼ䞀��䞀

�净����

15.� 잘�circle�with�centre�º������傈�and�largest�possible�radius�is�inscribed�in�ellipse�
�x

ૼ�
��

�y

Რ�
�净�Რ��

� ⵔf�the�circle�passes�through�the�point��Რ��a傈��then�find�value�of�a����

Ans.� 뜀�

Sol.� ��º����cos�q����sin�q傈�

� ��ꬨ�
ૼ�x

�cosq
�–�

Რ�y

�sinq
�净����

� �asses������傈�

�
�

cosq
�净�Რ��Þ�cos�q�净�

ૼ


�

� Þ���º�
Რ� Რ�

�
 

æ ö
ç ÷
è ø

�

� ��净�
�� ��

� �
+ �净�

ૼ��

�
�

� 沤����x�–��傈���y��净�
ૼ��

�
�

� �asses��Რ��a傈�

a��净�
��


�–�Რ�净�

뜀


�

16.� ⵔf� ( )���

Რ ૼi- �净��Რ뜀뜀�p��iq傈�then�the�equation�whose�roots�are�p��q��q��and�p�–�q��q��is�

�Რ傈�x����x�–�Რ�净��� ��傈�x����x��Რ�净��� �ૼ傈�x��–��x��Რ�净��� ��傈�x����x����净��� �

Ans.� �ૼ傈�

Sol.� �����

���

Რ ૼ
i

� �

æ ö
-ç ÷ç ÷

è ø
净��Რ뜀뜀��p��iq傈�

� �–�w傈�����

� �������w��净��

� �����
Რ ૼ

i
� �

æ ö
- -ç ÷ç ÷è ø

�净��Რ뜀뜀��p��iq傈�

� p�净�–Რ��q�净�– ૼ �

� so�roots�are�p��q��q��净�–Რ�–� ૼ ��ૼ�净���–� ૼ �

� � � p�–�q��q��净�–Რ�� ૼ ��ૼ�净���� ૼ �

� quation�is�x��–��x��Რ�净���
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17.� 
angent�is�drawn�at�a�point�on�the�parabola�y��净���x��it�intersects�the�hyperbola�xy�净���at�points�잘�
and���such�that�locus�of�mid�point�of�잘��is�a�parabola�whose��

� �Რ傈��irectrix�is�x�净�
ૼ

�
� ��傈��atus�rectum�is�ૼ� �ૼ傈��irectrix�is�x�净�

ૼ

�
- ��傈��atus�rectum�is�

ૼ

�
�

Ans. (2) 

Sol. 
angent�to�the�parabola�is�x�–�ty���t��净��� � …�i傈�
� quation�of�chord�of�xy�净���with�middle�point�佨�h��k傈��is�
�净�沤Რ�

 Þ 
xk yh

�

+
�–���净�hk�–��

� Þ� �xk��yh�–��hk�净���� � � � � …�ii傈�
� ⵌomparing�equation��i傈�and��ii傈�gives�
� k��净�–ૼh�
� or�locus�of�佨�is�y��净�–ૼx�
� �ence�length�of�latus�rectum�is�ૼ�

18.� ⵔf�y�净�y�x傈�is�solution�of�differential�equation�xૼdy���xy�–�Რ傈�dx�净���and�y�
Რ

�

æ ö
ç ÷
è ø

�净��ૼ�–�e傈� �then�

y�Რ傈�is�equal�to�

� �Რ傈�e� � � ��傈 �Რ � � � �ૼ傈�
Რ

ee � � � ��傈�e���
Ans.� ��傈�

Sol.�
dy

dx
净�

ૼ

Რ xy

x

-
�

�
dy

dx
��

�

y

x
�净�

ૼ

Რ

x
�

� ⵔ����净�
�

Რ
dx

xe
ò

�净�
Რ

xe
-

�

� y��
Რ

xe
-æ ö

ç ÷
è ø

��净�
Რ

x
ૼ

Რ
e dx

x

-

ò �

� �et��–�
Რ

x
�净�t�Þ�

�

Რ

x
�dx�净�dt�

� y�
Რ

xe
-

�净� tte-ò �dt�净�–[tet�–�et]��c�

� y�
Რ

xe
-

�净�
Რ

x
�

Რ

xe
-

��
Რ

xe
-

��c�

� y�净�
Რ

x
��Რ��c

Რ

xe �where�y
Რ

�

æ ö
ç ÷
è ø

�净�ૼ�–�e��

� ૼ�–�e�净����Რ��ce���

� c�净�–
Რ

e
�

� y�净�
Რ

x
��Რ�–�

Რ
Რ

xe
-

�

� x�净�Რ�

� y�净�
Რ

Რ
��Რ�–�Რ�Þ�y�净�Რ�
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19.� ⵔf�잘�and���are�two�square�matrices�of�same�order�such�that�잘����净�잘������then��
� �Რ傈�잘���净��잘��� ��傈�잘����净�–��잘�� �ૼ傈�잘�净�ⵔ�or���净�ⵔ� ��傈�잘��净�ⵔ�
Ans. (1) 

Sol. 잘����净�잘����  

� Þ��잘��–�ⵔ傈����–�ⵔ傈�净�ⵔ�
� Þ��잘��–ⵔ傈����–�ⵔ傈�净����–�ⵔ傈��잘��–�ⵔ傈�
� Þ�잘���净��잘��

20. 
Რ ᲠᲠ ૼ � � ૼ

tan sec
ૼ ૼ � ૼ ૼ

- -
æ öæ ö+ +ç ÷+ç ÷ç ÷ ç ÷+ +è ø è ø

�is�equal�to�

� �Რ傈�
�

p
� � � ��傈�

ૼ

p
� � � �ૼ傈�

�

p
� � � ��傈���

Ans. (2) 

21.� ⵌonsider�a�◤����with��th�term�����ⵔf�沤n�denotes�sum�of�first�䁨n䁨�terms�of�◤����such�that�沤����沤��Რ�

and�沤皤�� �沤�� �Რ� �ⵔf �common�ratio �of �◤��� �is �
Რ

m

æ ö
ç ÷
è ø

�where�m�Î��ꬨ� then�find�number�of�possible�

values�of�m��
Ans. (15) 

Sol.  arૼ�净����
� 沤����沤��Რ�Þ�
����Რ�Þ�ar���Რ�
� 沤皤���沤���Რ�Þ�
皤���Რ�Þ�ar����Რ�

� \�r����
Რ

��
�and�rૼ���

Რ

��
�

� Þ�ૼ �� ���m��� �� � �

� m�Î�[�����]�
� �umber�of�values�of�m�净�Რ�
22.� ⵔf�������� lies�on� the�sides�잘����ⵌ�and�ⵌ잘�respectively�of� triangle�잘�ⵌ�dividing� them� in�the�

ratio�Რ������then�the�ratio�of�areas�of�triangle�잘�ⵌ�and�triangle����is�

� �Რ傈��� � � ��傈�ૼ� � � �ૼ傈��� � � ��傈�


�
�

Ans.� ��傈�
Sol.� 잘rea�of��D����Dⵌ���D잘����D��傈�净�area�of�D잘�ⵌ�

� � �

�
Რ

�
�x���z傈�sin����

Რ

�
���x傈��y傈�sin�c��

Რ

�
��z傈���y傈�sin�잘��D���净�D��
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� D잘�ⵌ�净�D�净�
Რ

�
��ૼz傈��ૼy傈��sin�잘傈�净�

Რ

�
�ૼx傈��ૼz傈�sin���净�

Რ

�
��ૼx傈��ૼy傈�sin�ⵌ�

�
�

뜀

D
��

�

뜀

D
��

�

뜀

D
��D���净�D�

� D���净�D�–�
�

뜀

D
�净�

ૼ

D
�

� �atio�of�D잘�ⵌ���D���净�

ૼ

D
D

净�ૼ�

23. ⵔf�������®���such�that�a�b�is�gcd��a��b傈�净�Რ����a�¹�b��then�relation���is��

� �Რ傈��eflexive�and�transitive� � � ��傈��eflexive�but�not�transitive��

� �ૼ傈�沤ymmetric�but�not�transitive� � ��傈�沤ymmetric�and�transitive�

Ans. (3) 

Sol. �ot�reflexive��

because�gcd�a��a傈�净�a��which�is�not�always�equal�to�Რ傈�

� 沤ymmetric��

gcd�a��b傈�净�gcd�b��a傈�净�Რ��hence�symmetric�

� 
ransitive��

gcd����ૼ傈�净�Რ��gcd�ૼ��傈�净�Რ�but�gcd����傈�净��

hence�not�transitive
�

24.� ⵌonsider� the� vectors� u
®

�净�
ˆ ˆ ˆi ᲠᲠj – 뜀k

�

+
�and� v

®
�净� î �� ĵ � � � k̂ �� ⵌonsider� a� vector� w

®
�such� that��

v
®

�×� w
®

�净� u
®

��l v
®

ꬨ� v
®

� w
®

�净���then�find� u
®

� w
®

����ata�may�be�different傈�

� �Რ傈��� ��傈�ૼ� �ૼ傈��� ��傈�Რ�

Ans. (4) 

Sol.  v
®

 × ( v
®

 × w
®

) = v
®

× u
®

 

 � v
®

�–�ૼw
®

�净�–�Რ� î �� ĵ ��� k̂ �

� Þ� w
®

�净�
ˆ ˆ ˆ ˆˆ ˆ�i � j �k Რ�i –  j – k

ૼ

+ + +
�

� w
®

�净��� î �– ĵ �–� k̂ �

� \� u
®

�� w
®

�净����
ᲠᲠ

–
�

æ ö
ç ÷
è ø

��
뜀

�
�净�Რ�
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