
(1)
B

����� ���	
��� ���� ��������������
HIGHER SECONDARY SCHOOL EXAMINATION

������� ����	


Model Question Paper

��� �����
HIGHER MATHEMATICS

(Hindi and English Versions)
Time�������� Maximum Marks–�		
��������

(1) 
��� ��� ��� ����� �������� ���
(2) ������ ��� ������� � ���� !���� 
"#$%�� &����'� ('� ����
(3) ���� �)�� #��� &�� %�*+� �� '��� ,� �&'� ('� ����
(4) %�*+� �� #��� �&'� ('� ���� -.� �� 
�� /�  �� �0 $��12� ���� ����
(5) %�*+� ,� #��� ���� -.� 3� 
�� 4�� #��� ��� ���� ���5�� �&'� ('� ����

Instructions
(1) All questions are compulsory to solve.
(2) Marks have been indicated against each question
(3) Two sectrions 'A' and 'B' are given in the question paper.
(4) In section A question No. 1 to 5 are of objective type questions.
(4) Internal options are given in question No. 6 to 21

	�
��� �������� ���� (Objective Type Questions)

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

(i)
1

( 1)−x x � ��� �������� ��6� ����

(a)
1 1

1
+

+x x
(b)

1 1
x 1 x

+
−

(c)
1 1

x 1 x
−

+
(d)

1 1
x 1 x

−
−

(ii) sin–1 
3

2

 
    – sin–1 

1

2
 
   � ��� #��� ���

(a) 45° (b) 90°
(d) 15° (d) 30°

(iii) 
# 5�� XY, YZ�  7��� ZX ��� 
#���*�� -#��8� ����
(a) z = 0 , x = 0  7��� y = 0 (b) x = 0 , y = 0  7��� z = 0
(c) y = 0 , z = 0  7��� x = 0 (d) x = 0 , z = 0   7��� y = 0

(iv) ��&�
�&��� �ai 2j 3k− +� � � 7��� �3i 6 j 5k+ + −� � ���0���5�",����� �� a����#��
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��(��
(a) 9 (b) 16
(c) 25 (d) 36

(v) '�� (�5�� 2x2 + 2y2 + 2z2 – 2x + 4y + 2z + 3 = 0� ��� ��9:� ���

(a)
1 1

, 1,
2 2

 − −  
(b) (1, 2, 1)

(c) (–2, 4, 2) (d) (1, –2, –1)
Write the correct answer from the given options provided in every objective
type question

(i) The partial fractions of 
1

( 1)−x x  are –

(a)
1 1

1
+

+x x
(b)

1 1
x 1 x

+
−

(c)
1 1

x 1 x
−

+
(d)

1 1
x 1 x

−
−

(ii) The value of sin–1 
3

2

 
    – sin–1 

1

2
 
   � is —

(a) 45° (b) 90°
(d) 15° (d) 30°

(iii) The equation of the plance XY, YZ and ZX are respectively —
(a) z = 0 , x = 0 and y = 0 (b) x = 0 , y = 0 and z = 0
(c) y = 0 , z = 0 and x = 0 (d) x = 0 , z = 0 and y = 0

(iv) If vector �ai 2j 3k− +� �  and� �3i 6 j 5k+ + −� � �are mutually perpendicular then

the value of a is—
(a) 9 (b) 16
(c) 25 (d) 36

(v) The centre of the sphere 2x2 + 2y2 + 2z2 – 2x + 4y + 2z + 3 = 0 is—

(a)
1 1

, 1,
2 2

 − −  
(b) (1, 2, 1)

(c) (–2, 4, 2) (d) (1, –2, –1)
����)* ��+�����	���,������� ��/� ���,��-�./�%���"#$�%����������
����	��0 ( × � ���

(i) �)��$;� ��� #������'<� 
�(�#�� ��=� �� �� ����

(ii) cos x°���� x� ��� 
���>�� ���5��� ($*�����
180

π−  sin x°� �� �� ���

(iii) 
��
�,����($*��������(*���� ������;��
� �����;,�&�������?��
#���@��@�
#��� ����
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(iv) &�� 0� �)�� ?���� ��� 
#�A�*�� ��%��'<� ��0��� 
#�9 �� �� �� ����

(v) 
�&��� �i 3k−� � ��� �&�B� ��C��'<� -#��8�
1

10
 , 

2

10
 , 

3

10
� ����

Write True / False in the following statements
(i) The medians of a traingle are not concurrent.

(ii) Diff. Coef. of cos x° with respect to x is 
180

π−  sin x°� �� �� ���

(iii) The correlation coefficient can be calculated only if both variable have
same units

(iv) The regression lines of two independent variables are paralle to each
other.

(v) The direction consine of vector� �i 3k−� � are  
1

10
 , 

2

10
 , 

3

10
respectively

����1* �%2 �,����� �" �3��� �"�4�� '( × � ���
(i) �)���#��� ��&�������� �>���� ��� ......................� (�5�� %�=?��� ;�� 
� �� ����

(ii) ��&� ,5�� ( )F i j= +
�

� � � �� ��07����� ( )r i j= −
�

� � �  �� ����� ��(�� .......................

(iii) x5���� x2� ��� 
���>�� ���5��� ....................� ���

(iv) �,9&$� (1, –2, 3)� 
�� ����� ;���� ��5�� 
# 5�� ��� 
#���*�� .................� ��� ;�
2x – y + 3z = 0� ��� 
#�� �� ���

(v) ��&� ��07����� S = 2t + t2� ���  �� 
#�� t = 0� ��� ��(� ��(�� ................�
Fill in the Blanks—

(i) ................. spheres can be drawn on three dimensional co-ordinate axes.

(ii) If force ( )F i j= +
�

� � � and displacement� ( )r i j= −
�

� � � then work is ............

(iii) Differentiations of x5� with respect to x2� is .............

(iv) Equation of plane passing through the points (1, –2, 3) and parallel to
2x – y + 3z = 0 is ................

(v) If displacement S = 2t + t2� then velocity at time t = 0 is ...............

����5* ��+�����	�� ����� �� #$�% �� ��6�/��7� ��� ����	��� '(×� ���

(i) 9�D��� ��E
�� ������ 
�� ��
��
�%������ �(�#D5�� F� ���������
D)�� �5��%�'�

(ii) 0.824631E06 – 0.743215E06���� #��� �5��%�'�

(iii) 
#5�,��? $�$�;� ���#�
b

a∫ f(x) dx = 
h
2

 [y0 + 2 [y1 + y2 + ....... yn–1]+ yn]

#��� h� ��� #��� �5��%�'�

(iv) ������� ��������� 
�,����� �
"�
�� ��� '�� � ��@�� ���#� ��� 
D)�� �5��%�'�
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(v) 
#5��,� ? $�$�;� ���#� #��� ��1�#� 
�5�G��� ��5�� y� ��� ($*����� �5��%�'�
Write the answer of each question in one word / sentence of the following—
(i) Write the formula to find square root of any number by Newtons-

Reiphsons method.

(ii) Write the value of 0.824631E06 – 0.743215E06.

(iii) Write the value of h in trapezordalrul�
b

a∫ f(x) dx = 
h
2

 [y0 + 2 [y1 + y2

+ ....... yn–1]+ yn]
(iv) Write the one third formula of Simpson's relating to numerical method.
(v) Write coefficient of y with odd subscripts in trapezoidal rule.

����(* !"4��8" 9��:�� '( × � ���

(i) ∫ x–1 dx (a) x log x – x + c

(ii) ∫ x–2 dx (b) 2 x

(iii) ∫ log x dx (c) log x + c

(iv) 2

1

sin x∫ dx (d)
1

x
−

(v)
cos x
sin x∫ dx (e) log (sin x) + c

(f) –cot x
(g) log (cot x)

Make the correct pairs

(i) ∫ x–1 dx (a) x log x – x + c

(ii) ∫ x–2 dx (b) 2 x

(iii) ∫ log x dx (c) log x + c

(iv) 2

1dx

sin x∫ (d)
1
x

−

(v)
cos x
sin x∫ dx (e) log (sin x) + c

(f) –cot x
(g) log (cot x)

	�
��9�(Section-B)
�����;�� #$�%"� ��� (Very Short Answer Type Questions)

����<* �=> 2
7x 4

(3x 2) (x 1)

+
+ +  �� ������� �=> ��� ?�2 �"�4�0 5 ���
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Resolve 2

7x 4

(3x 2) (x 1)

+
+ +  into partial fraction

�7���� (or)

��6���� 2

3x 1

(x 1) (x 1)

+
− + � �������� ��6� #��� H�I� ���;'�

Resove 2
3x 1

(x 1) (x 1)

+
− +  into partial fraction

����@* � A�"�4� ��� 5 ���

sin–1 
3
5

 + tan–1 
5

12
= sin–1

56

65
Prove that—

sin–1 
3
5

 + tan–1 
5

12
= sin–1

56
65

�,��� (or)

� A �"�4���� tan–1 
1
5

 + tan–1 
1
7

 + tan–1 
1
3

 + tan–1 
1
8

 = 
4
π

Prove that—   tan–1 
1
5

 + tan–1 
1
7

 + tan–1 
1
3

 + tan–1 
1
8

 = 
4
π

����B* ��&� y = 
x

x 4+
� ���  �� �
J� ���;'� ��� x 

dy
dx

 = y (1 – y) 5 ���

If y = 
x

x 4+
 then prove that x 

dy
dx

, then prove that x 
dy
dx

 = y (1 – y)

�,���� (or)

��&� x = a sec θ  7��� y = b tan θ ���  ��
dy
dx

� F� � ���;'�

If x = a sec θ and y = b tan θ, then find the value of 
dy
dx

����C*� ��&� y = 2 sin x + 3 cos x� ���  �� �
J� ���;'� ��— 
2

2
d y

dx
 + y = 0

5 ���

If y = 2 sin x + 3 cos x, then prove that— 
2

2
d y

dx
 + y = 0

�,��� (or)

��&�y = sec x sec x secx ......+ + + ∞ ���� ���
J��������
dy sec x tan x
dx 2y 1

=
−
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If y = sec x sec x sec x ......+ + + ∞ , then prove that 
dy sec x tan x
dx 2y 1

=
−

�����'*����� �;5��#����K7���E������
���LM���� ��(�,� ����N��;
����)�C���4�
�#�/
��9+
��� &��
�� ,OP �� ��N� ;,� �)�C��� 7� 
�#�� ���  �� >�)�E5�� #��� �L�J���� &�� F� ����;'�

A small stone thrown into a still pond produces a circular ripple whose radius
increases at the rate of 2 cm/second, find the rate of increased of area when
radius is 7 cm.

�,��� (or)
��"�� E5��� ��� �5�'� ��5�� �#��� ��� ;�<?� ���;'�

f(x) = 4x2 – 12x + 9� �� ��5�� [0 3]
Verify Rolle's theorem for the following function

f(x) = 4x2 – 12x + 9 interval� [0 3]
������* ��"����� � ��<�+P��� ��� �5�'� 
��
�,���� ($*����� F� � ���;'� 5 ���

x 3 4 6 8 9
y 90 100 130 160 170

Calculate the co-relation coeficient for following data
x 3 4 6 8 9
y 90 100 130 160 170

�,��� (or)
&�� ?�� ��������� x�  7��� y� ��� 
��
�,���� ($*����� ρ� ���  �� �
J� ���;'� ��

ρ = 

2 2 2
x y x y

x y2 2
−σ + σ − σ

σ σ N� ;��<� σx
2 , σy

2�  7��� 2
x y−σ � -#��8� x , y�  7��� x – y

��� �
�*�� ($*����� ���
If x and y are two variables and ρ is the coefficient of co-relation between

them, then show that ρ = 

2 2 2
x y x y

x y2 2
−σ + σ − σ

σ σ , where�σx
2 , σy

2�and� 2
x y−σ �are

the variances of x, y and x – y respectively.

�����)* 
#�A�*����%������ 2x – 9y + 16 = 0�'��� x – 2y + 1 = 0���� �5�'�
��
�,�Q�
($*����� ��� (*���� ���;'�    5 ���

If two regression lines are 2x – 9y + 16 = 0 and � x – 2y + 1 = 0 then find
the cofficient of co-relation between them.

�,��� (or)
��"����� ���<�+P�������5�'�y����x���� 7���x����y����
#�A�*��($*����������(*���
���;'�

x 3 5 6 6 9
y 2 3 4 6 5

Estimate the coefficient of regrassion of y on x and x on y by the given data
x 3 5 6 6 9
y 2 3 4 6 5
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�����1*�!
�
# 5�����
#���*��F� ����;'�;�� �,9&$���� (7, 1,7)� 7��� (2,8,4)�
�
($;� �� ���  7��� 
# 5�� x + y + z = 1� ��� 5��,� B� ���         ( ���

Find the equation of the plane which passes through (7, 1,7) and (2,8,4) and
perpendicular to the plane x + y + z = 1

�,��� (or)
�,9&$� (1, 3, 4)� ��� 
# 5�� 2x – y + z + 3 = 0� ��� �� �,�,� F� � ����
Find the image of point (1.3.4) on the plane 2x – y + z + 3 = 0

�����5*� �
J� ���� ��� �)��$;� ABC� ��� �$;�� AB� ��� �",� ��� 5��,�@�� =

a b b c c a

| b a |

× + × + ×

−

� � � � � �

� � � ��� ;��<� a , b , c
� � �

� -#��8� �,9&$� A, B, C� ��� �07�� � 
�&��� ���

Prove that the perpendicular on side AB of triangle ABC is equal to =

a b b c c a

| b a |

× + × + ×

−

� � � � � �

� �  where a , b , c
� � �

 are the position vector of vertex A, B, C,

respectively.
�,��� (or)

�
J� ���;'� ��� �J��LM�� ��� ��*�� 
#��*�� �� �� ���� R
�&��� ������ 
�S
Prove that the angle in semi circle is right angle (by vector mentod)

�����(* �
J� ���;'� ���� f (x) = 
2x x 1

2 x 1

 ≠


=

��

��
x = 1� ��� �
�  � ��

( ���

Prove that — f (x) = 
2x when x 1

2 when x 1

 ≠


=
is discontinuous on x = 1

�7���� (or)
3

x 0

x cot x
lim

1 cos x→ − � ��� #��� F� � ����

Find the value of 
3

x 0

x cot x
lim

1 cos x→ −

�����<* 22ax x−∫ dx� ��� #��� F� � ���  ( ���

Find the value of 22ax x−∫ dx

�,��� (or)

∫ x2 sin–1 × dx ��� #��� F� � ���
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Evaluate ∫ x2 sin–1 × dx

�����@*� ���5��� y2 = uax�  7��� ��%��� y = mx� ��� ,�?� ��� >�)�E5�� F� � ����
( ���

Find the area between the parabola y2 = uax and the line y = mx.
�,��� (or)

�
J� ���—     
/ 4

0

π
∫ log (1 + tan x) dx = 

8
π

loge2

Prove that—   
/ 4

0

π
∫ log (1 + tan x) dx = 

8
π

loge2

�����B*� ���5�� 
#���*�� �5�� ���� ( ���

dy 1 cos 2y
dx 1 cos 2x

++
− = 0

Solve the differential Equation—

dy 1 cos 2y
dx 1 cos 2x

++
−  = 0

�7���� (or)
�-��$5�� y = Ae2x + Be–2x� ��� �5�'� ���5�� 
#���*�� F� � ���;'�

Find the differential Equation for the family of curve y = Ae2x + Be–2x

�����C* '��������#����		��������N� �;�#���
���	�%���,���N���&�!�#���
��/������&LTU�
����5�� ;�'��  �� ����� �� F� � ���;'� ��� �#�
���#� '�� %���,� ���� ��V � ���

( ���
In a packet of 100 pen, 10 pens are defective, if 5 pens are drawn randomly
then find the probability that at least one is defective

�7���� (or)
&��H��I� A� 7��� B� ��
���&���� �5�'�����&��&� ������� A����?����������� �

1
4
�  7��� B� ��� ?������ ����� ��

1
6
� ���  �� ����� �� F� � ���;'� ��� &����� #��


�� ��
�� ��� ��� ?��� �� ���

Two person A and B applying for a post, probability of selection of A is 
1
4

and the probability of selection of B is 
1
6

 then find the probability that none

of them will be selected
����)'* �,9&$� (–1, 3, –2)�
�������;������5���!
�
�5����%������
#���*��F� 

���;'� ;�� ��%������
x y z

1 2 3
= = ��W��

x 2 y 1 z 1

3 2 5

+ − += =
− � ��� 5��,� B� ��� < ���

Find the equation of straight line the passing through the point (–1, 3, –2) and

TU�
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perpendicular to the lines�
x y z

1 2 3
= = ��W��

x 2 y 1 z 1

3 2 5

+ − += =
− ����5��,� B����

�,��� (or)
!
� (�5�� ��� 
#���*�� F� � ���;'� ;�� �,9&$���� R�N� �N� �S� N� R�N� 4N� �S� �W�� R4N
�N� �S� 
�� ����� ;� �� ���
Find the equation of the sphere passes through the points (1, 1, 1), (1, 2, 1),

(1, 1, 1) and (2, 1, 1)
����)�* !
� (�5�� ��� 
�&��� 
#���*�� F� ����;'� �;
��� H��
� AB� ��N� ;��<� A
'��� B ��� ��&�������� A (2, –3, 4)�  7��� B (–5, 6, –7)� �&'� ���N� (�5�� ��� 
#���*�� ��
�� X�� Y�� ��� ��V � ���;'� @
��� �)�C��� �W�� ��9:� ��� , �@'�    < ���

Find the vector equation of sphere whose diameter is AB where the coordinate
of A and B are A (2, –3, 4) and B (–5, 6, –7) also find its equation in cartesion
form find the radius and centre of the sphere

�7���� (or)

��
�� ∆ABC� #��� 
�&��� ������ 
�� �
J� ���;'� ����
a b c

sin A sin B sin C
= =

In a traingle ABC, prove by vector method— 
a b c

sin A sin B sin C
= =

������ #$�%
#$�%��

(i) (d) (ii) (d)
(iii) (a) (iv) (a)
(v) (a)

#$�%�)
(i) �
K� (ii) 
K�
(iii) �
K� (iv) �
K�
(v) �
K�

#$�%�1*
(i) ��2 (ii) 0� R��D9�S

(iii)
5
2

x3 (iv) 2x – y + 3x = 13

(v) 4
#$�%�5*

(i) n
n

1 N
x

2 x

 
+ 

 
(ii) 0.81416 E 06

(iii)
b a

n
−

(iv)
b

a

h
ydx

3
=∫  [(y1 + y2n+1) +

y (y2) + y4 + ...... y2n) + 2
(y3 + y5 + ...........y2n+1)

(v) (2)
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#$�%�(*
(i) (c) (ii) (d)
(iii) (a) (iv) (f)
(v) (e)

#$�%�<* � � � � � � � � � � � � � � � � 2
7x 4

(3x 2) (x 1)

+
+ +

2

7x 4

(3x 2) (x 1)

+
+ +  = 2

A B C

3x 2 (x 1) (x 1)
+ +

+ + + .......(1) R�����S

7x + 4 = A(x + 1)2 + B (3x + 2) (x + 1) + C (3x + 2)

R�����S
7x + 4 = A(x2 + 2x + 1) + B (3x2 + 5x + 2)+C (3x + 2)
7x + 4 = A(x+3B) x2+(2A+5B+3C)x+(A+2B+2C)

x2 , x� �� �?�� �&��� ���  $5���� &����� �>���� 
�� ����� ���
�� A + 3B = 0 .......R4S

2A + 5B + 3C = 7 .......R�S� � R�� ���S
A + 2B + 2c = 4 ......RZS


#���*�� R4SN� R�S�  7��� RZS� ��� �5�� ����� ���
A = –6  ,  B = 2  ,  C = 3

A, B, C� ��� #��� 
#���*�� R�S� #��� �%���� ��

2

7x 4

(3x 2) (x 1)

+
+ +  = 2

6 2 3

3x 2 (x 1) (x 1)

− + +
+ + + R�����S

�,����� #$�%�

#���� �� 2

3x 1

(x 1) (x 1)

+
− + � = 2

A Bx C

x 1 x 1

++
− +

......R�S� � � � R�� ���S

∴∴∴∴∴ 3x + 1 = A (x2 + 1) + (Bx + c) (x – 1)
3x + 1 = x2 (A + B) + x (C – B) + (A – C) R�����S

x2 , x� �� �?�� �&��� ��� ($*������� ���  $5���� &����� �>���� 
�� ����� ���
A + B = 0 .......R4S
C – B = 3 .......R�S� R�� ���S
A – C = 1 .......RZS


#���*�� R4SN� R�S�  7��� RZS� ��� �5�� ����� ���
A = 2
B = –2
C = 1

A, B, C� ��� #��� 
#���*�� R�S� #��� �%���� ���

2

3x 1

(x 1) (x 1)

+
− +  = 2

2 1 2x

x 1 x 1

−+
− +

R�����S
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tan–1 

1 1
3 5

1 1
1

3 5

 + 
 

− ×  
 + tan–1 

1 1
7 8

1 1
1

7 8

 + 
 

− ×  

����� tan–1 a + tan–1 b = tan–1 
a b
1 ab

+ 
  −

  ���

tan–1 

8
15
14
15

 
 
 
  

 + tan–1 

15
56
55
56

 
 
 
  

�	�
��

tan–1 
8

14
+ tan–1 

15

55

tan–1 
4

7
 + tan–1 

3
11 �	�
��

����� ����� tan–1 a + tan–1 b = tan–1 
a b
1 ab

+
−

� ��

tan–1 

4 3
7 11

4 3
1

7 11

 +  

− ×

tan–1 

44 21
77

77 12
77

+ 
 
 −
  

tan–1 
65
66

�	�
��

tan–1 1 = 45°

=
4
π

R.H.S.

�������

����� �� y =
x

x 4+
��������	

�������� x� ��� ������� 
������ ����� ���

dy

dx
 = 2

1.(x 4) x.(1 0)

(x 4)

+ − +
+
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dy
dx

 = 2

4

(x 4)+ �	�
��

x 
dy
dx

 = 2
4x

(x 4)+

=
4 x

.
x 4 x 4+ +

�	�
��

=
x x

1
x 4 x 4

 − + + 
�	�
��

x
dy
dx

 = y (1 – y) �	�
��

�	
���� �� ������ �� �����

����� ��� x = a sec θ
y = b tan θ �	�
��

dx
dθ

 =  a sec θ tan θ �	�
��

dy

dθ
 = b sec2 θ �	�
��

dy
dx

 =
dy dx
d d

÷
θ θ

=
2b sec

a sec tan

θ
θ θ �	�
��

=
b

a
 cosec θ ����

������

y = 2 sin x + 3 cos x
x���� ������ 
����������� ���

dy
dx

 = 2 cos x – 3 sin x �	�
��

����� x���� ������� 
����������� ���
2

2

d y

dx
 = –2 sin x – 3 cos x �	�
��

2

2
d y

dx
 = –[2 sin x + 3 cos x] �	�
��

2

2
d y

dx
 = –y �	�
��
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2

2
d y

dx
 + y = 0 ���� ���� �����  ��

�
���� �� ������ �� �����

y = secx sec x secx .........+ + + ∞

⇒ y = sec x y+ �	�
��

�!�!�� ���!�� ��� �"#� ����� ���
y2 = sec x + y �	�
��

x���� ������� 
����������� ���

2y 
dy
dx

 = secx tan x + 
dy
dx

�	�
��

2y 
dy
dx

 – 
dy
dx

 = sec x tan x

(2y – 1)
dy
dx

 = ssec x tan x

∴∴∴∴∴
dy
dx

 =
sec x tan x

2y 1− �	�
��

���� ���� �����  ��
�������

����� ���

���$��� ��� ��� =
dr
dt

= 2�����%����&' �	�
��
(�)��� �!��*�� A = πr2 �	�
��

∴∴∴∴∴
dA
dr

 = 2πr

�!��*��� ���� �+��� ��� �� =
dA

dt
� ,�-� ����� ��.

dA
dt

 =
dA dr

.
dr dt

�	�
��

= 2πr . 2
��� r = 7� ����� �!� -/ �	�
��

dA
dt

 = 2πr × 7 × 2

= 28π��"#�����%����&'
�	
����� �� ������ �� �����

���� f (x) = 4x2 – 12 + 9
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(i)�(�)��� f (x)� 0�� /����� ��1� 
-�� [0 3]� ���� �--2� �!"� �	�
��
(ii)� f (x) = 8 x – 12, � �3���� 
�4-5�� ���+6�� 
�-����� [0 3]� ���� �� �	�
��

∴ ∴ ∴ ∴ ∴ f (x) , [0 3]� ���� 
�������� ��
(iii) f (0) = 4 × 0 – 12 × 0 + 9 = 9

- �� f (3) = 4(3)2 – 12 × 3 + 9 = 9
∴∴∴∴∴ f (0) = f(3)

7�� 8���� �!�!� 8���� ��� �9�� �4 ��-��)� ��-�:;� �!-�� ���.
∴∴∴∴∴ �
�-����� [0 3]����� x�������������0��0�������� c�
�<���!���(���0� ���

f ' (c) = 0

/ f ' (c) = 0 �	�
��
⇒⇒⇒⇒⇒ 8c – 12 = 0
⇒⇒⇒⇒⇒ 8c = 12

c =
12
8

=
3
2

= 1.5 ∈  [0 3] �	�
��
�������

x y u v uv u2 v2

1 3 90 –3 –40 120 9 1600
2 4 100 –2 –30 60 4 900
3 6 130 0 0 0 0 0
4 8 130 2 30 60 4 900
5 9 170 3 40 120 9 1600

30 650 Σu=0 Σv=0 Σuv=360 Σu2=26 Σv2=5000

�	�
��

x  =
30
5

 = 6

y  =
650

5
 = 130

u = x x− �	�
��
v = y y−

���� ��� ��/�=�� "������� ρ� �!� -/

ρ = 2 2 2 2

n uv u . v

[n v ( u) ][n v ( v) ]

Σ − Σ Σ

Σ − Σ Σ − Σ
�	�
��

=
5 360 0 0

[(5.26) 0][5 5000 0]

× − ×
− × − �½�
��
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=
5 360

2 26 5000

×
× ×

=
360

360.555
�½� ����

= 0.9985
������� ��� 	
���� ��� ���

2
x y−σ  = 21

[(x y) (x y)]
n

− − −∑ �������

= 21
[(x x) (y y)]

n
− − −∑

=� 2 21
[(x x) (y y) 2(x x) (y y]

n
− − − − − −∑

�������

=� 2 21 1 1
(x x) (y y) 2. (x x) (y y)

n n n
− + − − − −∑ ∑ ∑
= σx

2 + σy
2 – 3σx σy (ρ)

2
x y−σ  = σx

2 + σy
2 – 2 ρ σx σy

∴∴∴∴∴ ρ  =

2 2 2
x y x y

x y2
−σ + σ − σ

σ σ �������

∴∴∴∴∴ cov (x . y) =
1

(x x) (y y)
n

− −∑

ρ (x . y) =
x y

cov (x.y)
σ σ

cov (x . y) = ρ σx σy

∴∴∴∴∴
1

(x x) (y y)
n

− −∑  = ρ σx σy �������

������
�	� 
��� ������� �������

2x – 9y + 16 = 0 �����������
���� x – 2y + 1 = 0 ����������� ��� ����

���� ������ (I) , y� �	� x� ��� ������� ������ ��� � 
9y = 2x + 16

y =
2
9

 x + 
16
9

byx =
2
9

�������
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����� ���� ������ ���!� x� �	� y� ��� ������� ������ ��� � "
x = 2y – 1

∴∴∴∴∴ bxy = 2 �������

ρ = xy yxb b× �½� ����

=
2

2
9

×

=
4

9

=
2
3

�½� ����

��#� �$	%&� �"�'�(�� 
)����� =
2
3

������� ��� 	
���� ��� ����
xi yi ui vi ui vi ui

2 vi
2

3 2 –2.8 –2 5.6 7.84 4

5 3 –0.8 –1 0.8 0.64 1

6 4 +0.2 0 0 0.04 0

6 6 0.2 2 0.4 0.04 4

9 5 3.2 1 3.2 10.24 1

29 20 0 0 10 18.8 10

�1�����

x  =
29
5

 = 5.8 �½� ����

y  =
20
5

= 4 �½� ����

σx =
218.5 0

5 5
 −   

= 1.939

σy =
210 0

5 5
 −   

= 1.414
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ρ  =
i i i i

2 2 2 2
i i i i

n u v u v

{n( u ( u ) }{n( v ( u ) }

Σ − Σ Σ

Σ − Σ Σ − Σ
�1�����

=
5 10 1

(5 18.8 0) (5 10 0)

× −
× − × −

=
50

94 50×
= 0.729

�'� y� ��� x� ��� ������� 
)�����

=
y

x

σ
ρ

σ

=
0.729 1.414

1.939
×

�½� ����

= 0.531
����� �'� x� ��� y� ��� ������� 
)�����

=
x

y

σ
σ

=
0.729 1.939

1.414
×

�½� ����

= 0.999
������

��	� �'*�)� (x1 , y1 , z1)� �� � ��� +�,�� -�. � ��.�� ��� �	����"
a (x – x1) + b (y – y1) + c (z – z1) = 0 .......(I) �1� ����

��#� �'*�)� (7, 1, 7)� �� � ��� +�,�� -�. � ��.�� ��� �	����"
a (x – 7) + b (y – 1) + c (z – 7) = 0

/0���� ��� �'*�)� (2, 8, 4)� �� $	� 
)+���� ��!� ��#
a (2 – 7) + b (8 – 1) + c (4 – 7) = 0

–5a + 7b – 3c = 0
�� 5a – 7b + 3c = 0 .........(II) �1� ����
/0���� ����� 
��� ��.�� ��"

x + y + z = 1 .......(III)
/0���� ��.�� (I)� ����� (III)� ��1��� .��'-�2� ���� ��#"

a1
 a2

 + b1
 b2

 + c1
 c2

 = 0 ........(IV) �1� ����
���� a1 = a a2  =� 1

b1 = b �-� b2 =� 1
c1 = c c2� =  1

��#� (IV)� ��� �,)��
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a × 1 + b × 1 + c × 1 = 0
⇒ a + b + c = 0 (V)

�	����� (II)� ����� (V)� � � �.�� ��,�� ��"

a

7 3− −  =
b

3 5−
  = 

c
5 7+

⇒
a

10−  =
b
2−

 = 
c

12

⇒
a

5
 =

b
1

 = 
c
6−

 = k � ���,��

∴∴∴∴∴  a = 5k , b = k ����� c = –6k �1�����
�	����� (I)� ���� a, b, c� ��� ��,� ���,�� ��

5k(x–7)+k(y–1)–6k(z–7) = 0
⇒ 5x+y–6z–35–1+42 = 0
⇒ 5x + y – 6z + 6 = 0 �1�����

������� ��� 	
���� ��� ����
���� 
�� ��.�� ��� �	����� ��"

2x – y + z + 3 = 0
��.�� ( + )� ��� ��$.��'� ��� ���2� �,)���� ��3

(2, –1, 1)
��,�� �'*�)� P (1, 3, 4)�����.�� ( + )����4�. �
�

.��'����.��'����Q�����'*�)�(1, 3, 4)�����.��(I)����4�.��

��� .��'� PQ� ��.�� ��� ��$.��'� ��� ������ � 
�3

�'*�)� (1, 3, 4)���� ���+�,��-�.�	�����������	����

x 1
2
−

 =
y 3 z 4

1 1
− −=
−

 = k .....(II) �1� ����

������ (II)� ��� � ��� �'*�)� (2k + 1 , –k + 3 , k + 4)� � 
�
��������'*�)���.�� (I)���� �1�������� ������.�� (I)�����	������ ���)%&

���
�3
∴ 2(2k+1)–(–k+3) + K+4+3 = 0
⇒ 4k + 2 + k – 3 + k + 7 = 0
⇒ 6k = –6 �1�����
⇒ k  = –1
��#� �'*�)� Q� ��� �,���5����� � �
�

2 (–1) + 1, –1(–1) + 3 , –1 + 4
������2" (–1, 4, 3) �1�����
��,�� �'*�)� P (1, 3, 4)� ��� 6���'�'� N (x1 , y1 , z1 )� ��� �'� Q!� PN� ��� �(�

�'*�)� � 
�

∴ 1x 1
2

+
 = –1 ⇒ x1 = –3

�1�����
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1y 3
2

+
 = 4 ⇒ y1 = 5

1z 4
2

+
 = 3 ⇒ z1 = 2 �1�����

��#� �'*�)� (1, 3, 4)� ��� ��.�� I� ��� 6���'�'� N (–3 , 5 , 2)� � 
� ���
�������

�7�$)+� ABC� ���� �'*�)� A, B� ����� C� ��� �1����� ��5�� 8�5�#� a , b , c
� � �

� ��3

��#� �7�$)+� ��� 9 7�:.�� =
1

AC BC
2

×
���� ����

�1�����

��� �,)��!� +���"

AC
����

 = C a−
�� �

���� BC
����

 = C b−
�� �

�� �1�����

�7�$)+� ��� 9 7�:.�� = ( ) ( )1
C a C b

2
− × −

�� � �� �

=
1

C C a c C b a b
2

× − × − × + ×
�� �� � � �� � � �

/0��� C C×
�� ��

 = 0 �1�����

��# �7�$)+� ��� 9 7�:.�� =
1

a b b c c a
2

× + × + ×
� � � � � �

;� ��� – a c×
� �

 = C a×
�� �

���� C b×
�� �

 = b ×c� � �1�����

�7�$)+� ��� 9 7�:.�� =
1

a b b c c a
2

× + × + ×
� � � � � �

� � 
� �������(I)

��*�) �7�$)+� ��� 9 7�:.�� =
1
2

� ��(���� ×� <�/���� 07�� �

�7�$)+� ��� 9 7�:.�� =
1

b a h
2

− ×
� �

�������(II)

[+���� ��(���� AB b a= −
���� � �

� ����� <�/���� ��,�� h� ��]

� �	����� (I)� ����� (II) �

1
b a h

2
− ×

� �

 =
1

a b b c c a
2

× + × + ×
� � � � � �
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∴∴∴∴∴ h =
a b b c c a

b a

× + × + ×

−

� � � � � �

� � �1�����

������� ��� 	
���� ��� ����

�1�����

��,�� AB
����

� -=>�� ��� ?��� ��� ����� O� �'*�)� ��� A
��

� ��� �1����� ��5�� –a
�

� ����� B
��

��� �1����� ��5�� +a
�

� ��3� ��*@� ��� �1����� ��5�� O� ��3 � � � � � � �1� ����

����(�� ��� � ��� �'*�)� P� ��!� �+��� �1����� ��5�� r
�

� ��3
/0�����A���,���������(��-=>������ ����� ���� �����!���#�� ����	�� �$)+�� �

PA
����

� ����� PB
����

� ��� '	/� ',�� � ��� 90°� � 
�!� ������2� PB . PA
���� ����

 = 0� � ,�� /����3
�1�����

��# PA
����

 = ( )a r−
� �

���� PB
����

 = ( )a r− −
� �

/0��� PA . PB
���� ����

= ( ) ( )a r . a r− − −
� � � �

= a . a r . a a . r r . r− + − +
� � � � � � � �

=
2| a |

�

=
2 2

r a−
� �

�1�����

/0���� -=>�� ���� ��*@� �� ����(�� ��� ��	� $	� �'*�)� ��� �	� �0�	� ��,� � �	� ��� ��#

r
�

 = a
�

    ∴∴∴∴∴   
2 2

r a−
� �

 = 0 �1�����

∴∴∴∴∴ PA . PB
���� ����

 = 0 ��	� �A� ��,�� ���
������

����� �� f (1) = 2 �������

R.H.L.� ��� �.��� f (1 + 0) =
h 0
lim
→  f (1 + h)

=
h 0
lim
→  (1 + h)2

=
h 0
lim
→  1 + 2h + h2

= 1 �1½�����
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L.H.L.� ��� �.��� f (1 – 0) =
h 0
lim
→  f (1 – h)

=
h 0
lim
→  (1 – h)2

=
h 0
lim
→  1 – 2h + h2

= 1 ��½� ����
/0��� :.�,� �	� R.H.L. = L.H.L. = 1 ≠ 2

�:.�,� ��� �'*�)� �� ��� ��,�
�����B� f (1 + 0) = f (1 – 0) ≠ f (1)
��#� :.�,� �'*�) x = 1� ��� ���� �� �������

������
3

x 0

x cot x
lim

1 cos x→ −

=

3

x 0 2

x cot x
lim

x
2 sin

2
→ �������

=

2

x 0 2

x x
lim .

xtan x 2sin
2

→ �������

=

2

2x 0 x 0

x
x2lim lim

tan xx
sin

2

→ →
×

 
  

�������

=

2

2x 0 x 0

x
2

x2lim lim
tan xx

sin
2

→ →

 ×   ×
 
  

�������

= x 0 x 0

x
x2lim 2 lim

x tan xsin
2

→ →

 
 

× × 
 
 

∴∴∴∴∴ = 2 × 1 �������
= 2 C>��

������

I = 22ax x dx−∫
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I = 2 2 2a (x 2ax a ) dx− − +∫ �������

I = 2 2a (x a) dx− −∫
��,� x – a = t �������

∴∴∴∴∴ � �-�.�,� ��,�� �� dx = dt

��# I = 2 2a t dt−∫
07�� � � �

2 2 2 2 2 11 x
a x dx x a x a sin

2 a
− − = − +  ∫ � � �������

I =
2 2 2 11 t

t a t a sin
2 a

− − +   �������

��#
2 2 2 11 x a

(x a) a (x a) a sin
2 a

− − − − − +  

=
2

2 11 a x a
(x a) 2ax x sin

2 2 a
− −

− − + 
 

�������
������� ��� 	
���� ��� ���

2 1x sin dx− ×∫
���45�#� ���.�,� D���"

� 07�� �� � sin–1 × . ∫ x2 dx – 
1 2d

sin x x dx
dx

−   × ∫    ∫ dx �������

= sin–1 x . 
3 3

2

x 1 x

3 31 x

 
− ×   −
∫ dx

=
3x

3
sin–1 x – 

1
3

3

2

x

1 x−
∫ dx �������������(I)

�������

��,�
3

2

x

1 x−
∫  = I

��# I =
2

2

x .x

1 x−
∫ dx

���� ��,�� 1 – x2 = t2� ��#� –xdx = tdt

I =
2(1 t ) ( t) dt

t
− −∫ �������
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= ∫ –1 (1 – t2)dt

I =
3t

t
3

 
− + 

 
t = 21 x− � ���,�� ��

I =
2 3/ 2

2 (1 x )
1 x

3

 −
− − + 

 
�������

(I)� ���� I� ��� ��,� ���,�� ��
3x

3
 sin–1 x – 

2 2 3/ 21 1
1 x (1 x )

3 3
 − − + −  

= 
3

1 2 2 3/ 2x 1 1
. sin x 1 x (1 x )

3 3 9
− + − − − �������

������

�������

���� 
�� -8� y2 = 4ax� ����� y = mx� ��
��# m2x2 = y2 ��� ��,

y2 = 4ax� ���� ���,�� ��
m2x2 = 4ax

⇒ m2x2 – 4ax = 0
x (m2x – 4a) = 0

��# x = 0 ��� x = 2

4a

m
�������

���  x = 0� � � y = mx� �� y = 0

���� x =  2

4a

m
� � � y = mx � �� y = 

4a
m
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B

��#�-8�y2 = 4ax������y = mx����6��EF����'*�)�(0, 0)������ 2
4a 4a

,
mm

 
  

���3

�������

��#� C$��,%G� 9 7�� �	� 	����� x = 0� ����� x = 2

4a

m

x =
24a / m

0∫ RQ dx� ��

S =
24a / m

0∫ (y1 – y2) dx �������

= ( )
24a / m

0
4ax mx dx−∫ �½� ����

=

24a / m
24a / m3/ 2 2

0
0

x x
2 a m

3 2
2

 
  

−   
   

 
�½� ����

=
2

2 4

4 4a 4a m 16a
a . 0 0

3 m 2m m

  
− − −  

    

=
2 2

3 3
32a 8a

3m m
− �½� ����

=
2

3

8a

3m
C>��

������� ��� 	
���� ��� ����

/ 4

0

π
∫ log (1 + tan x) dx = 

8
π

loge
2

�.�" I =
/ 4

0

π
∫  log (1 + tan x) dx ......(I)

=
/ 4

0

π
∫ log {1 + tan ( 

4
π

– x)} dx �������

6
)��
a

0∫ f(x) dx =
a

0∫ f(a–x) dx

I =
/ 4

0

π
∫ log 

tan tan x
41

1 tan . tan x
4

π − 
+ π +

 
dx

�������



(26)
B

I =
/ 4

0

1 tan x
log 1

1 tan x

π  −+ + 
∫ dx �������

I =
/ 4

0

2
log

1 tan x

π  
  +∫  dx

I =
/ 4

0

π
∫ log 2 dx – 

/ 4

0

π
∫ log (1 + tan x) dx

I = log 2 . / 4
0[x]π  – I

2I = log 2 0
4

π −   �½� ����

2I =
4
π

 loge 2 �������

I =
8

π
loge 2 �½� ����

������� � �-�.�� �	����

dy (1 cos 2y)
dx (1 (cos 2x)

++
−  = 0

����
2

2
dy 2.cos y

dx 2.sin x
+  = 0 �������

⇒
dy

dx∫  =
2

2
cos y

sin x
− �������

⇒ 2
dy

cos y  = 2

dx

sin x
−∫ �������

∫ sec2y dy = – ∫ cosec2 x dx �������

H tan y = cot x + c �������
������� ��� 	
���� ��� ���

����� ��� -8� �).�� ��� �	����
y = Ae2x + Be–2x (–2) .......(1)

�-�.�,� ��,�� ��

dy
dx

 = A . e2x . 2 + B e–2x �������

�),#� �-�.�,� �"
2

2
d y

dx
 = Ae2x . 2.2 + Be–2x (–2) (–2) �������
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B

∴∴∴∴∴
2

2
d y

dx
 = = = = = 4 Ae2x + 4e–2x �������

⇒⇒⇒⇒⇒
2

2
d y

dx
 = 4 [Ae2x + Be–2x] �������

⇒⇒⇒⇒⇒
2

2
d y

dx
= 4y� � � � � � � ��	����� (I)� ��� � �½� ����

∴∴∴∴∴
2

2

d y

dx
–4y = 0 �½� ����

������
���� ��,� ��� ����'� � ,�� �	� 6������� p� � � � 

p =
10 1
100 10

= �1�����

����� ��,� ��� ����'� ,� � ,�� �	� 6������

q = 1 – p = 1 – 
1

10

=
9

10
�1�����

��"�"�������,������'�� ,���	�6����������)���������'���, ��� �x�D�����,I���
����� � "

p (x = 1) + p (x = 2) + p (x = 3) + p (x = 4) + p (x = 5) �������
= 1 – p (0)
= 1 – Sc0

 p0 q5 [07�� nCr 
prqn–r� D���]

= 1 – 
0 51 9

10 10
   
       [� SC0

=1� ��� ����

= 1 – 
5

5
9

10
���� � � ��� ����

or = 1 – 0.59049 ���

or = 0.40951 ���
������� ��� 	
���� ��� ����

���� A� ����� B� � , �� ��-��,� ����� ���� � � A� ��� /�,� �	� 6������–

P (A) =
1
4

A� ��� /�,� ,� � ,�� �	� 6������� P ( A ) �1�����

= 1 – 
1
4

 = 
3
4

�1�����
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B

B� ��� /�,� � ,�� �	� 6������ = P (B) = 
1
6

�½� ����

∴∴∴∴∴ � B� ��� /�,� ,� � ,�� �	� 6������"

P (B ) = 1 – 
1
6

�������

=
5
6

�½� ����

��#� A� �J�� B � , �� ��� /�,� ,� � ,�� �	� 6������

= P ( A ) × P ( B ) �½� ����

=
3 5
4 6

×

=
5
8

�½� ����

������
�	� 
��� ������ �� ��� �	����� ��"

x
1

 =
y z
2 3

= ����������

�-�
x 2

3
+
−

 =
y 1 z 1

2 3
− += ����������

�'*�)� (–1, 3, –2)� �� � ��� +�,�� -�.�	� ������ ��� �	����"

x 1

a

+
 =

y 3 z 2

b c

− +
= �������K�� � � ��� ����

�	����� ���� �J�� �K�� ��1��� .�L'-�� ���"
∴ a1 a2 + b1 b2 + c1 c2 = 0
⇒ 1 × a + 2b + 3c = 0 ������M�� ��� ����

����� 
��� ��"
������ ���� �-�� �K�� ��1��� .�L'-�2� ���"

∴ –3a + 2b + 5c = 0 ��������N�� ��� ����
�	����� �M�� -� �N�� �"

a

2 5 2 3× − ×
 =

b c
( 3) (3) (5) (1) (1) (2) (2) ( 3)

=
− − × − −

�������

⇒
a
4

 =
b c
14 8

=
−

= k� ���,��

⇒ a = 4k , b = –14k , c = 8k �������
a, b, c� ��� ��,� �	����� �K�� ���� ���,�� ��"

x 1
2k
+

 =
y 3 z 2

7k 4k
− +=

−
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B

⇒
x 1

2
+

 =
y 3 z 2

7 4
− +=

−
�������

��	� �.�� ������ ��� �$	%&� �	����� ��3

������� ��� 	
���� ��� ���


 . � ��� �	����� ��"

x2 + y2 + z2 + 2ux + 2vy + 2wz + d = 0 ���������� �½� ����


 .��� ���� �'*�)� ��!� �!� �!�� �� � ��� +���� ��

∴ (1)2 + (1)2 + (1)2 + 2u.1 + 2v.1 + 2w.1 + d = 0

⇒ 2u + 2v + 2w + d + 3 = 0 ��������� �½� ����

�	����� ���� �'*�)� ��!� �!� ��� �� � ��� +���� ��"

∴ 12 + 22 + 12 +2u.1 + 2v.2 + 2w.1+ d = 0 �½� ����

⇒ 2u + 4v + 2w + d + 6 = 0 �������K�� �½� ����

�	� 6���� 
 .��� ���� �'*�)� ��!� �!� ��� �� � ��� +���� ��"

∴ 12 + 12 + 22 +2u.1 + 2v.1 + 2w.2 + d = 0 �½� ����

⇒ 2u + 2v + 4w + d + 6 = 0 ���������M�� �½� ����

�-�� ���� �'*�)� ��!� �!� ��� �� � ��� 
)+���� ��"

∴ 22 + 12 + 12 + 2u.2 + 2v.1 + 2w.1 + d = 0 �½� ����

⇒ 4u + 2v + 2w + d + 6 = 0 �������N�� �½� ����
�	��� �N�� ���� �� �	����� ���� � � O�&�,�� ��"

2u + 3 = 0

u = –
3
2

�½� ����

�	����� �K�� ���� �� ���� � � O�&�,�� ��
2v + 3 = 0

∴ v = –
3
2

�½� ����

�	����� �M�� ���� �� ���� � � O�&�,�� ��"
2w + 3 = 0

w = –
3
2

�½� ����

�	����� ���� ���� 2u, 2v, 2w� ��� ��,� ���,�� ��"
d = 6

�	����� ���� ���� 2u, 2v, 2w� �-�� d� ��� ��,� ���,�� ��"
x2 + y2 +z2 – 3x – 3y – 3z + 6 = 0 �½�����
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B

������

�������

��,�� ��� A��-�� B� �$	%&� -=>�� ��� ?��� ��� � � ���� ���!� �+��� �,���5����� ��!� "K!
M�� �-�� �"N!� P!� "Q�� ���"

∴ A� ��� �1����� ��5� a
�

= �2i 3j 4k− +� �

�-� B� ��� �1����� ��5� b
�

 = �5i 6 j 7k− − +� � �������
A� �-�� B� ?��� -�. � 
 . � ��� ��5�� �	����"

( ) ( )r a . r b− −
� � � �

 = 0

⇒ �( ) �( )r 2i 3j 4k . r 5i 6j 7k   − − + − − + −   
� �

� � � �  = 0 ��������� ��� ����

r
�

 = �xi y j zk+ +� � � ���,�� ��
� � � �xi y j zk 2i 3j 4k xi y j zk 5i 6 j 7k   + + − + + + + + − +   

� � � � � � � �  = 0 �������

⇒ � �(x 2) i (y 3) j (z 4) k (x 5) i (y 6) j (z 7) k   − + + + − + + − + +   
� � � �  = 0

⇒ (x – 2) (x + 5) + (y + 3) (y – 6) + (z – 4) (z + 7) = 0 �������

⇒ x2 + y2 + z2 + 3x – 3y + 3z – 56 = 0 ���������

�	����� ���� 
 . � ��� ���R�� �	����� ��"

�	����� ���� �� 1�%&� ��� ��� 
 . � ��� ��*@�
3 3 3

, ,
2 2 2

 − −   � �-�� �7�S��

�1�����

9 9 9
56

4 4 4
+ + +  =

251
4

� �� �1�����

������� ��� 	
���� ��� ����

S��� �,��� �� ��,�� ��� ABC� ��� �7�$)+� ��� �+��� $)+�� �� BC , CA
���� ����

��-�� AB
����

��� �,)��5�� a , b , c
� � �

� ��5�� ��3� �'� ��5�� � 
� �7�$)+� �,��� �

a b c+ +
� � �

 = 0 ���������� ��� ����

�	����� ���� ��� � , �� � �� ��5�� a
�

� ��� ��5�� 
)��,� ��,�� ��"
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�������

( )a a b c× + +
� � � �

 = a 0×
� �

�������

a a a b a c× + × + ×
� � � � � �

 = 0
�

⇒ 0 a b+ ×
� �

 = a c− ×
� �

⇒ a b×
� �

 = c a×
� �

���������
�	� 6���

( )b a b c× + +
� � � �

 = b 0×
� �

�������

⇒ b a b b b c× + × + ×
� � � � � �

 = 0
�

⇒ b a 0 b c× + + +
� � � �

 = 0
�

⇒ b c×
� �

 = b a− ×
� �

 b c×
� �

 = a b×
� �

�������K�
�	����� ���� �-�� �K�� �"

a b×
� �

 = b c c a× = ×
� � � �

�������

⇒ a b×
� �

 = b c c a× = ×
� � � �

⇒ ab sin (π – c) = bc sin (π – A) = ca sin (π – B)

⇒ ab sin c = bc sin A = ca sin B �½� ����
abc� �� $�
� ���,�� ��

sin C
c

 =
sin A sin C

a c
=

⇒
a

sin A  =
b c

sin B sin C
= �½� ����
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B

�������� ����� �� !

��"#��� �� ��$�� %&�&'(�"
�9��"�� �0���T�"�UU
�-%��"� CE/� 
���� ��"K� O��&�
8�H ����� �������� -1�)�,%G �).�

�,(������ 65, ���-��� 65, �� �	� ���� 65,
���

�� ��� M� ��� N� ��� P� ���

�� ����5��� �$V UN U� U� " " U�

�� �W��.� �� :.�, UN U� U� " " U�

K� ��.�� S�����	�

M� ��.� �N UM " U� U� U�

N� �.�� ������ �-�� 
 .��

P� ��5�

Q� ��5� �� ��� 
)��,:.� �N UM " U� U� U�

X� ��5� �� ��� �7��-�	�
S�����	�� ���� �,)6� 


Y� :.�,!� 	��� ���� UN " " U� " U�
���B�

�U� �-�.�, �U U� U� " " U�

��� ��G,��-�.�,

��� �-�.�,� ��� �,)6� 
 UN U� U� " " U�

�K� ���.�,

�M� ��G,����.�, �N UN " U� " U�

�N� �,�5/�� �	�.�,

�P� �-�.�� �	���� UN " " U� " U�

�Q� ��'�(� UN U� U� " " U�

�X� ������ UN U� U� " " U�

�Y� 6������ UN " " U� " U�

�U� ������� �-�(���� UN UN " " " "

�).� �UU �N UQ UQ U� �P





















