


����

b

¨ ß�� ¥� ùø�� ßþ� ¤¢ ¢���õ ����

b

¨ ��Þ�

¤�Ø�î ,ýÂ¨�Â¨ ¤�Ø�î À�÷�õ ýÂ±µãõ ý�ûö�õ¥�

ø � õ� ð ,��Â õ ,ø¢ � � þ� ð ,�� ð ,ü » Þ Ü ì ,¢�¥�

.À÷�ùÀª ��¿µ÷� ¢�þ ö�µ¨� üÈþ�õ¥� ý�û¤�Ø�î

´ÞÆì ¤¢ .´¨� ùÀª ��ú� ´ÞÆì 2 ¤¢ ùø�� ßþ�

ö�¥� õ�Ç ÷�¢ � î À ÷¤�¢ ¤�Â ì üª¥� õ� ����

b

¨ ñø�

ù¢Â î Û� �¤ � ú ÷� ´ìø ß µ êÂð ÂÑ ÷ ¤¢ öøÀ � À þ� �

´ÞÆ ì ¤¢ .À � � î ñ� Øª� â ê¤ §�î ¤¢ Å³¨ ø

Û� ��Þ�� ¥� Å� �î À÷¤�¢ ¤�Âì �ûüþ�õ¥�¢�¡ �ø¢

ßµêÂð ÂÑ÷ ¤¢ �� Àþ�� ¶½±õ ×þ ü



ª¥�õ� ����

b

¨

.À÷�ª Û� ý¢�ú�È�� ´ìø



���¤À�õ ´¨Âúê

1 �û¢Â�¤�î ø ÅþÂ��õ 1

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �ûÅþÂ��õ ýø¤ ñ�Þä� ø ÅþÂ��õ 1.1

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ö���õÂ�¢ ø ÅþÂ��õ öø¤�ø 2.1

9 üÏøÂ¿õ âÏ�Öõ �� üþ��ª� 2

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ü¨À�û ö�Øõ ø üÏøÂ¿õ âÏ�Öõ �� üþ��ª� 1.2

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ùÂþ�¢ 2.2

13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞú¨ ø üÌ�� 3.2

13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÌ�� 1.3.2

15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞú¨ 2.3.2

17 �û¤�¢Â� 3

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . R
3

ý�Ìê üêÂãõ 1.3

19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �û¤�¢Â� ü�¤�¡ �Â® ø üÜ¡�¢ �Â® 2.3

23 �ûüþ�õ¥�¢�¡ 4

24 . . . . . . . . . . . . . . . . . . . . . . . . . . . (�ûÅþÂ��õ ýø¤ ñ�Þä� ø ÅþÂ��õ) 1 ù¤�Þª üþ�õ¥�¢�¡ 1.4

27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ö���õÂ�¢ ø ÅþÂ��õ öø¤�ø) 2 ù¤�Þª üþ�õ¥�¢�¡ 2.4

30 . . . . . . . . . . . . . . . . . . . . . . (ü¨À�û ö�Øõ ø üÏøÂ¿õ âÏ�Öõ �� üþ��ª�) 3 ù¤�Þª üþ�õ¥�¢�¡ 3.4

33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ùÂþ�¢) 4 ù¤�Þª üþ�õ¥�¢�¡ 4.4

35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ùÂþ�¢) 5 ù¤�Þª üþ�õ¥�¢�¡ 5.4

37 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ùÂþ�¢) 6 ù¤�Þª üþ�õ¥�¢�¡ 6.4

�



39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (üÌ��) 7 ù¤�Þª üþ�õ¥�¢�¡ 7.4

42 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (üÞú¨) 8 ù¤�Þª üþ�õ¥�¢�¡ 8.4

45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (üÞú¨) 9 ù¤�Þª üþ�õ¥�¢�¡ 9.4

48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (R3

ý�Ìê üêÂãõ) 10 ù¤�Þª üþ�õ¥�¢�¡ 10.4

51 . . . . . . . . . . . . . . . . . . . . . . . (�û¤�¢Â� ü�¤�¡ �Â® ø üÜ¡�¢ �Â®) 11 ù¤�Þª üþ�õ¥�¢�¡ 11.4

54 . . . . . . . . . . . . . . . . . . . . . . . (�û¤�¢Â� ü�¤�¡ �Â® ø üÜ¡�¢ �Â®) 12 ù¤�Þª üþ�õ¥�¢�¡ 12.4

56 . . . . . . . . . . . . . . . . . . . . . . . (�û¤�¢Â� ü�¤�¡ �Â® ø üÜ¡�¢ �Â®) 13 ù¤�Þª üþ�õ¥�¢�¡ 13.4

59 Â�¡� ý�û¤�Ø�î ����

b

¨ 5

59 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 ¤�Ø�î ����

b

¨ 1.5

59 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.1.5

60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.1.5

62 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 ¤�Ø�î ����

b

¨ 2.5

62 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.2.5

63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.2.5

64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1400 ¤�Ø�î ����

b

¨ 3.5

64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.3.5

65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.3.5

65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 3.3.5

66 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 4.3.5

67 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1401 ¤�Ø�î ����

b

¨ 4.5

67 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.4.5

67 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.4.5

68 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 3.4.5

68 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 4.4.5

69 �õ��¿¨�� 6

�



1 ÛÊê

�û¢Â�¤�î ø ÅþÂ��õ

�ûÅþÂ��õ ýø¤ ñ�Þä� ø ÅþÂ��õ 1.1

?´¨� 1 ý�þ�¤¢ À�� Ûõ�ª A = [3i− 2j]
20×20

ÅþÂ��õ (1

8 ( 4 7 ( 3 6 ( 2 5 ( 1

,´¨� ùÀª ÓþÂã� aij =







i+ j ; 1 ≤ i ≤ 2 , 2 ≤ j ≤ 3

i− j ; ¢¤��õ Âþ�¨ ý�Â�

�¤�¬ �� ö� üõ�Þä �Ìä ø ÅþÂ��õ ×þ A = [aij ]
3×3

(2

?´¨� ��Àî Â��Â� A üÜ¬� ÂÎì ýø¤ ý�û�þ�¤¢ âÞ�Û¬��

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

?´¨� ��Àî m+ n+ k Û¬�� ù�Ú÷� ,Àª�� A = B ø B = [i+ ij]
3×3

, A =













m 3 4

4 n− 1 8

6 9 k + 1
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25 ( 4 16 ( 3 20 ( 2 6 ( 1
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5 2
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−1 2 4
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24 ( 4 22 ( 3 16 ( 2 ÂÔ¬ ( 1

´¨¢ �� �Î��¤ ��Àî ¥� C ÅþÂ��õ ��¨ ö�µ¨ ø �ø¢ ÂÎ¨ ¤¢ âì�ø ý�þ�¤¢ ,Àª�� C = AB ø B = [bij ]
3×5

, A = [aij ]
4×3
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Σ3

i=1ai2b3i ( 4 Σ4

i=1ai2b3i ( 3 Σ3

i=1a2ibi3 ( 2 Σ4
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21 ( 4 18 ( 3 15 ( 2 11 ( 1
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3 4

]
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−1 2
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2 1
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[
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1 9

]

( 1

73 ¢�¥� ?´¨� ��Àî (2,2) �Ìä (A+ I)(A− I) ÅþÂ��õ ¤¢ , A =













1 0 1

−1 0 1

0 1 1













Âð� (8

0 ( 4 1 ( 3 -1 ( 2 4 ( 1

?´¨� ��Àî A =









cos
π

6

− sin
π

6

sin
π

6

cos
π

6

















cos
π

12

− sin
π

12

sin
π

12

cos
π

12









ÅþÂ��õ ý�û�þ�¤¢ á�Þ¹õ (9

2

√
2 ( 4

√
2 ( 3

√
2

2

( 2 ÂÔ¬ ( 1

:�� ´¨� Â��Â� A =





1 0

1 1









1 0

2 1









1 0

3 1



 · · ·





1 0

10 1





ÅþÂ��õ (10





1 10

55 1





( 4





1 0

11 1





( 3





10 0

55 10





( 2





1 0

55 1





( 1

?´¨� ÂþÁ�Ëþ�ã� Âþ¥ ý�ûÅþÂ��õ ¥� ¢�Àã� �� �� A ÅþÂ��õ ,Àª�� A =













1 2 3

0 1 2

2 1 5













Âð� (11

A2 + I (� A3

(� A2 − I (� 2A+ I (Óó�

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

?´¨� ��Àî A12
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ù�ðÂû (14
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C ( 4 o ( 3 C2

( 2 −C2
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?´¨� ��Àî Â��Â� A4

ÅþÂ��õ A2 = I −A �î ý¤�Ï �� Àª�� A �� �±�ÂõÝû ü÷�Þû ÅþÂ��õ I ø üã�Âõ ÅþÂ��õ ×þ A Âð� (17

2I − 3A ( 4 3A− 2I ( 3 3I − 2A ( 2 2A− 3I ( 1

?´¨� ��Àî ù¤��Þû AB2 −B2A Û¬�� , AB −BA = I �î ý¤�Ï �� À�µÆû �±�ÂõÝû üã�Âõ ÅþÂ��õ ø¢ B ø A (18

−2B ( 4 −B ( 3 2B ( 2 B ( 1

?´¨� ��Àî Â��Â� B2

ÅþÂ��õ ù�Ú÷� , BA = B ø AB = A �î ý¤�Ï �� À�ª�� �þ�Þµõ ÅþÂ��õ ø¢ B ø A Âð� (19

−I ( 4 B ( 3 A ( 2 I ( 1
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1 2

]





x 2

1 −x









x

5



 = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (21

.¢¤�À÷ ���� �ó¢�ãõ ( 4 44 ( 3 54 ( 2 84 ( 1
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ö���õÂ�¢ ø ÅþÂ��õ öø¤�ø 2.1

��Àî B ÅþÂ��õ öø¤�ø , A+B = AB ø A =





2 1

−1 −1
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2 5

1 3





Âð� (23
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−1 2
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[

12 −21
]

( 4

[

−17 30

]

( 3

[

−21 30

]

( 2

[

12 −17
]

( 1

,À �ª� � Â þÁ �öø¤�ø ý� ûÅþÂ �� õ B ø A ø A + B = 2AB � î ý¤�Ï � � À �ª� � � ± �Â õÝ û ø â �Â õ ÅþÂ �� õ ø¢ B ø A Âð� (25

?´¨� ��Àî A−1 +B−1

−I ( 4 I ( 3 2I ( 2

1

2

I ( 1

?´¨� ÂþÁ�öø¤�ø üÏÂª �� �� A =





a+ 1 1

2 a+ 2





ÅþÂ��õ (26

a 6= 0,−3 ( 4 a = 0,3 ( 3 a = 0,−3 ( 2 a 6= 0,3 ( 1

?´¨� ÂþÁ�öø¤�ø I − λA ÅþÂ��õ , λ Âþ¢�Öõ ý�ä�Þ¹õ ��Àî ý�¥� �� ù�Ú÷� ,Àª�� A =
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−1
2

−1
2
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Âð� (27

∅ ( 4 R ( 3 R−
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1

}
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1

}
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?´¨� ��Àî (A4)−1 ÅþÂ��õ Û¬�� ,Àª�� a2 6= 1 , A =





a 1

−1 −a





Âð� (28
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(a2 − 1)2





1 0

0 1
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1

a2 − 1





1 0

0 1





(1

1

(a2 − 1)2





−1 0

0 −1
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1

a2 − 1





−1 0

0 −1





(3

4



?´¨� ��Àî Â��Â�
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A+A−1

)

2

ÅþÂ��õ ,Àª�� A−1 = A ø ÂþÁ�öø¤�ø A ÅþÂ��õ Âð� (29

4I ( 4 3I ( 3 2I ( 2 I ( 1

?´¨� ��Àî I −A ÅþÂ��õ öø¤�ø ,Àª�� A6 = o ø üã�Âõ ÅþÂ��õ ×þ A Âð� (30

I −A+A2 +A3 −A4 −A5

(2 I +A+A2 −A3 −A4 −A5

(1

I −A−A2 −A3 −A4 −A5

(4 I +A+A2 +A3 +A4 +A5

(3

?´¨� ��Àî Â��Â�

(

P−1AP
)

2

ÅþÂ��õ ,Àª�� P =





1 −1

1 1
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1 2

2 1
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0 1





( 3
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0 9
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4 0

0 36
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?À��ª�� À÷���üõ Âþ¢�Öõ ��Àî k ,Àª�� �µª�À÷ ����







(k − 1)x+ y = 3

2x+ ky = 1

ù�Úµ¨¢ Âð� (32

2 , 1 ( 4 1 , 2 ( 3 1 , -2 ( 2 -1 , 2 ( 1

?¢¤�¢ ¤�Âì ù¥�� ��Àî ¤¢ m ,Àª�� �µª¢ ���� ×þ ÍÖê ø ×þ







(2m− 1)x+ 6y = 3

(7− 2m)x+ 4y = 1

ù�Úµ¨¢ Âð� (33

(2,3) ( 4 [2/5,3] ( 3 [1,2/5] ( 2 [2,3] ( 1

?´¨� ��Àî m ,¢¤�¢ ���� ¤�Þªü�







(m− 1)x + 2y = 6

x+ y = m
ù�Úµ¨¢ (34

ÂÔ¬ ( 4 1 ( 3 2 ( 2 3 ( 1

?¢¤�¢ ���� ¤�Þªü�







(2m+ 1)x−my = 1

−7mx+ (m+ 6)y = −m
��¢�ãõ ù�Úµ¨¢ , m ¤�ÀÖõ À�� ý�¥� �� (35

ÂÔ¬ ( 4 1 ( 3 2 ( 2 ¤�Þªü� ( 1

?´¨� ßØÞõÂ�è m Âþ¢�Öõ �� ý�¥� ��







(m− 3)x+ 3y = m

4x+ (m+ 1)y = 2

��¢�ãõ ù�Úµ¨¢ (36

5 ( 4 3 ( 3 -3 ( 2 -5 ( 1

5



?´¨� ��Àî , A =





log a log b

log b log a





ÅþÂ��õ ö���õÂ�¢ (37

2 log a ( 4 log ab× log
a

b
( 3 2

(

log a− log b
)

( 2 log ab+ log
a

b
( 1

?Àª�� À÷���üõ ��Àî a ¤�ÀÖõ ,Àª�� 21 �� Â��Â� A2 − 2A ÅþÂ��õ ö���õÂ�¢ ø A =





−1 2

a 1





Âð� (38

3 ( 4 1 ( 3 -4 ( 2 2 ( 1

?´¨� ��Àî A =







cos900 sin3600

− sin
7π

2

cos12π







1391

ÅþÂ��õ ö���õÂ�¢ (39

2 ( 4 1 ( 3 ÂÔ¬ ( 2 -1 ( 1

87 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî A2 +A ÅþÂ��õ ö���õÂ�¢ , A =





−2 3

−4 5





Âð� (40

12 ( 4 10 ( 3 8 ( 2 6 ( 1

?´¨� ��Àî |A| ù�Ú÷� ,Àª��





4 3

7 5







A−





−5 3

7 −4







 =





5 7

3 4
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9 ( 4 -3 ( 3 3 ( 2 -9 ( 1

(|A| > 0) ?Àª�� À÷���üõ ��Àî |I −A| ù�Ú÷� ,Àª�� A2 = −I ø 2 ý�±�Âõ ¥� üã�Âõ üÆþÂ��õ A Âð� (42

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

?´¨� ��Àî (A+B)−1 ý�û�þ�¤¢ á�Þ¹õ ù�Ú÷� ,Àª�� B−1 =











0

1

3

−1
2

0











ø A−1 =





2 −1

1 −1





Âð� (43

5

6

( 4 −1
5

( 3

1

10

( 2 − 1

10

( 1

?´¨� ��Àî A(A− 2I)−1 ÅþÂ��õ �ø¢ ö�µ¨ ý�û�þ�¤¢ á�Þ¹õ , (A− 2I)−1 =





2 1

3 1





Âð� (44

16 ( 4 5 ( 3 9 ( 2 11 ( 1

?´¨� ��Àî |I +A−1| ù�Ú÷� ,Àª�� |I +A| = 3 ø |A| = 1 Âð� (45

1

2

( 4

1

3

( 3 2 ( 2 3 ( 1
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?´¨� ��Àî |A| ù�Ú÷� ,Àª��













3 0 0

4 −1 0

2 −5 2













×A×













0 0 1

0 2 0

3 0 0













= 6I Âð� (46

6 ( 4 -6 ( 3 1 ( 2 -1 ( 1

83 ýÂ¨�Â¨ ?´¨� ¼�½¬ ýÂ�ð�¹�µ÷ ��Àî

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 a+ 1 b+ 1

−a 0 c

−b −c 0

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

= 0 ý�ó¢�ãõ ¥� ,Àª�� abc 6= 0 Âð� (47

−a+ b+ c = 0 ( 4 a+ b− c = 0 ( 3 a− b+ c = 0 ( 2 a+ b+ c = 0 ( 1

(a, b, c 6= 0) ?´¨� ��Àî

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1

a
1 a

1

b
1 b

1

c
1 c

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

Û¬�� ù�Ú÷� ,Àª��

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 a a2

1 b b2

1 c c2

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

= m Âð� (48

m+ a+ b+ c ( 4 mabc ( 3

m

abc
( 2 a ( 1

?´¨� Â��Â� Âþ¥ ý�ûö���õÂ�¢ ¥� ×þ��Àî �� ù¤��Þû ,

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 a a2

0 b b2

c 0 c2

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

Û¬�� (49

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

c a a2

0 b b2

1 0 c

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

( 4

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

c a2 a

0 b2 b

c 0 c2

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

( 3

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 a2 ab

0 b b2

c 0 c2

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

( 2

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 1 a

0 b b2

ac 0 c2

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

( 1

?´¨� ��Àî Â��Â� ö���õÂ�¢ ¤�ÀÖõ ,Àª�� �µª�À÷ üÚµÆ� c ¤�ÀÖõ ��

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

a b c

2 4 1

1 x −1

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

¤�ÀÖõ Âð� (50

3(b− 2a) ( 4 3(b+ 2a) ( 3 b− 2a ( 2 b+ 2a ( 1

?À�îüÞ÷ Â��ç� ö���õÂ�¢ Û¬�� , A =













1 2 3

4 5 12

3 7 1













ÅþÂ��õ ý�þ�¤¢ ��Àî �� À��ø ×þ ö¢ø�ê� �� (51

a
32

( 4 a
22

( 3 a
33

( 2 a
23

( 1
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?´¨� Óä�Ìõ ý�Èþ¤ ×þ ý�¤�¢

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 0 x+ 1

2 x+ 2 0

k 0 x

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

= 0 ý�ó¢�ãõ , k ¤�ÀÖõ ��Àî ý�¥� �� (52

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� üÖ�Ö� ���� À�� ý�¤�¢

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

0 x− a x− b

a− x 0 x− c

b− x c− x 0

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

= 0 ý�ó¢�ãõ (53

¤�Þªü� ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî

1

2

A3

ÅþÂ��õ ö���õÂ�¢ ù�Ú÷� ,Àª�� A =













1 2 −1

2 1 0

1 −3 3













Âð� (54

-4 ( 4 4 ( 3 1 ( 2 -1 ( 1

?´¨� ��Àî |A| Âþ¢�Öõ ý�ä�Þ¹õ ù�Ú÷� ,Àª�� |A− I| = |A| − 7 ø 3 ý�±�Âõ ¥� Âó�Ø¨� üÆþÂ��õ A Âð� (55

{

− 1,−8
}

( 4

{

1,8
}

( 3

{

1,−8
}

( 2

{

− 1,8
}

( 1

?´¨� ��Àî |A| Âþ¢�Öõ á�Þ¹õ ù�Ú÷� ,Àª�� A =





|A|2 |A|

3 4|A|





Âð� (56

-1 ( 4 ÂÔ¬ ( 3 1 ( 2 2 ( 1

?´¨� ��Àî

∣

∣

∣

∣

|A|
2

A

∣

∣

∣

∣

+

∣

∣

∣

∣

2

|A| A
∣

∣

∣

∣

ù�Ú÷� ,Àª�� 2× 2ÅþÂ��õ ×þ A ø |A| = 4 Âð� (57

15 ( 4 17 ( 3 16 ( 2 18 ( 1

?´¨� ��Àî Â��Â� ù¤��Þû

∣

∣|B|A
∣

∣+
∣

∣|A|B
∣

∣

ù�Ú÷� ,À�ª�� 3× 3ÅþÂ��õ ø¢ B ø A Âð� (58

|AB|+ |BA| ( 4 2

∣

∣

∣A3B3

∣

∣

∣ ( 3

∣

∣

∣AB3

∣

∣

∣+
∣

∣

∣A3B
∣

∣

∣ ( 2

∣

∣

∣B2

∣

∣

∣ +
∣

∣

∣A2

∣

∣

∣ ( 1

?´¨� ´¨¤¢�÷ �ûö� ö���õÂ�¢ ¢¤�õ ¤¢ ��þ�ð ��Àî ,Àª�� üÖ�Ö� ¢Àä ×þ λ ø ÂþÁ�öø¤�ø ý�ûÅþÂ��õ B ø A Âð� (59

|AB−1| = |A||B−1| ( 4 |λA| = λ|A| ( 3 |AB| = |BA| ( 2 |A−1| = |A|−1 ( 1
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2 ÛÊê

üÏøÂ¿õ âÏ�Öõ �� üþ��ª�

ü¨À�û ö�Øõ ø üÏøÂ¿õ âÏ�Öõ �� üþ��ª� 1.2

ÛÊê ,À�Ø÷ ¤�±ä ¯øÂ¿õ §�

b

¤ ¥� ø Àª�� ý¥��õ �þø¤ ßþ� Àó�õ � � P ý�½Ô¬ Âð� .´¨� øÂÔõ üÏøÂ¿õ ý�þø¤ ×þ (60

?´¨� ��Àî üÏøÂ¿õ ¼Î¨ ø �½Ô¬ ßþ� íÂµÈõ

ý¥��õ Í¡ ø¢ ( 4 üó�óÁû ( 3 üÌ�� ( 2 üÞú¨ ( 1

¥� �î ¢¤�¢ ¢��ø �½Ô¬ ¤¢ �ÎÖ÷ À�� ù�Ú÷� ,Àª�±÷ ¢�Þä d Í¡ Â� AB ¢�Àµõ� Âð� .À÷�øÂÔõ �½Ô¬ ¤¢ d Í¡ ø AB Í¡ ù¤�� (61

?Àª�� AB Í¡ù¤�� ñ�Ï �� Â��Â� d Í¡ ¥� �ú÷� ý�Ü¬�ê ø À�ª�� �Ü¬�ê ×þ �� B ø A

¤�Þªü� ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?Àª�� À÷���üÞ÷ ��Àî ,À�ª�� s ø r ´��� ý�û�Ü¬�ê �� °��Â� �� d ´��� Í¡ ø A ´��� ý�ÎÖ÷ ¥� �î �½Ô¬ ¥� üÏ�Ö÷ ¢�Àã� (62

5 ( 4 4 ( 3 3 ( 2 2 ( 1

¥� ø �Ü¬�ê ×þ �� �þø�¥ âÜ® ø¢ ¥� �î xOy ý�þø�¥ Û¡�¢ ý����÷ ¥� üÏ�Ö÷ ¢�Àã� .¢¤�¢ ¤�Âì xOy ý�þø�¥ Û¡�¢ A ý�ÎÖ÷ (63

?Àª�� À÷���üÞ÷ ��þ�ð ��Àî ,À�µÆû r ý�Ü¬�ê �� A ý�ÎÖ÷

1 ( 4 ÂÔ¬ ( 3 4 ( 2 2 ( 1

�� A ý�ÎÖ÷ ¥� �î ¢¤�¢ ¢��ø â�Âõ Í�½õ ýø¤ �ÎÖ÷ À�� .À÷�øÂÔõ �½Ô¬ Û¡�¢ À��ø 2 âÜ® �� üã�Âõ ø A ý�ÎÖ÷ (64

?À�ª�� �µª�¢ ¤�Âì À��ø 1 ý�Ü¬�ê

�ÎÖ÷ 2 Â·î�À� ( 4 �ÎÖ÷ 2 �

f

Ö�ì¢ ( 3 �ÎÖ÷ 4 Â·î�À� ( 2 �ÎÖ÷ 4 �

f

Ö�ì¢ ( 1

?À�ª�� �Ü¬�ê ×þ �� ö� ¥� C ø B , A ý�ÎÖ÷ �¨ Âû �î ¢¤�¢ ¢��ø Í¡ À�� , ABC ¶Ü·õ ý�½Ô¬ ¤¢ (65

¤�Þªü� ( 4 3 ( 3 1 ( 2 º�û ( 1

?´Æ�� ,Àª�� §�Þõ d Í¡ Â� A ´��� ý�ÎÖ÷ ¤¢ �î ýÂþ�ø¢ �î�Âõ ü¨À�û ö�Øõ (66

Í¡ ø¢ ( 4 ùÂþ�¢ ×þ ( 3 Í¡ ×þ ( 2 �ÎÖ÷ ( 1
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¢��ø �½Ô¬ ¤¢ �ÎÖ÷ À�� .´¨� §�Þõ BC âÜ® ÓÊ�õ ¢�Þä Â� À��ø ×þ á�ãª �� ø A �îÂõ �� ý�ùÂþ�¢ ABC ¶Ü·õ ¤¢ (67

?Àª��

3

2

ý�Ü¬�ê �� A ý�ÎÖ÷ ¥� ø �Ü¬�ê ×þ �� BC Â¨ ø¢ ¥� �î ¢¤�¢

¤�Þªü� ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´Æ�÷ ´¨�¤ Í¡ ×þ ùÀª üêÂãõ ü¨À�û ö�Øõ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî ¤¢ (68

.Àª�� §�Þõ ,ùÀª ù¢�¢ Í¡ ×þ Â� É¿Èõ ý�ÎÖ÷ ×þ ¤¢ �î üþ�ûùÂþ�¢ �îÂõ ü¨À�û ö�Øõ ( 1

.Àª�� d ý�Ü¬�ê �� ,ùÀª ù¢�¢ Í¡ ×þ ¥� �î �Ìê ¤¢ üÏ�Ö÷ ü¨À�û ö�Øõ ( 2

.ÀµÜèüõ Ý�ÖµÆõ Í¡ ×þ ¢�Àµõ� ¤¢ é�¬ ¼Î¨ ×þ ýø¤ �î ü��� �îÂõ ü¨À�û ö�Øõ ( 3

´��� BC Â� ¢¤�ø á�Ô�¤� ý�� H ý�ÎÖ÷ ø BC âÜ® ö� ¤¢ �î ABC ¶Ü·õ ¥� AC âÜ® Í¨ø M ý�ÎÖ÷ ü¨À�û ö�Øõ

.À�µÆû

( 4

?´¨� ��Àî A Â�çµõ §�

b

¤ ü¨À�û ö�Øõ ,´¨� ´��� ��÷ ¶Ü·õ ßþ� ´��Æõ ø ´��� C ø B §�

b

¤ ø¢ ABC ¶Ü·õ ¤¢ (69

Í¡ ×þ ( 4 Í¡ ø¢ ( 3 Í¡Ý�÷ ×þ ( 2 Í¡ù¤�� ×þ ( 1

?´¨� ��Àî ,´¨� ù¥�À÷� ×þ �� âÏ�Öµõ Í¡ ø¢ ¥� �ú÷� ý�Ü¬�ê �î �½Ô¬ ¥� üÏ�Ö÷ ü¨À�û ö�Øõ (70

�ÎÖ÷ ×þ ( 4 Ýû Â� ¢�Þä Í¡ ø¢ ( 3 ý¥��õ Í¡ ø¢ ( 2 Í¡ ×þ ( 1

69 ¢�¥� ×þ Â� ´¨� âì�ø ,À�ª�� §�Þõ ý¥��õ ´¨�¤ Í¡ ø¢ Â� �î üþ�ûùÂþ�¢ �îÂõ (71

ùÂþ�¢Ý�÷ ( 4 Í¡ù¤�� ( 3 ùÂþ�¢ ( 2 Í¡ ( 1

?´¨� ��Àî , ( l < 2R ) , C(O,R) ýùÂþ�¢ ¤¢ l ñ�Ï �� üþ�ûÂ�ø Í¨ø ü¨À�û ö�Øõ (72

l

2

á�ãª �� ´¨� ý�ùÂþ�¢ (2

R

2

á�ãª �� ´¨� ý�ùÂþ�¢ (1

.´¨� üú� (4

√

R2 − l2

4

á�ãª �� ´¨� ý�ùÂþ�¢ (3

?´¨� ��Àî ,¢�ªüõ Ý¨¤ C(O,R) ýùÂþ�¢ Â� Ýû Â� ¢�Þä §�Þõ ø¢ �ÎÖ÷ ö� ¥� �î ý��ÎÖ÷ ü¨À�û ö�Øõ (73

.´¨� üú� ( 4 R
√
3 á�ãª �� ý�ùÂþ�¢ ( 3 R

√
2 á�ãª �� ý�ùÂþ�¢ ( 2 2R á�ãª �� ý�ùÂþ�¢ ( 1

?´¨� ��Àî ,À÷�âì�ø ý¥��õ ý�½Ô¬ ø¢ Â� �ú÷� Â¨ ø¢ �î üþ�ûÍ¡ù¤�� Í¨ø ü¨À�û ö�Øõ (74

�½Ô¬ ø¢ ý¥��õ üÎ¡ (2 �½Ô¬ ø¢ Â� ¢�Þä ý��½Ô¬ (1

�½Ô¬ ø¢ Â� ¢�Þä üÎ¡ (4 �½Ô¬ ø¢ ý¥��õ ý��½Ô¬ (3
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ùÂþ�¢ 2.2

M ¯�Ö÷ ö�Øõ ¥� Â�ø ßþÂµð¤�� .´¨� ��Êµ¿õ �

b

À±õ ¥� ö� ý�Ü¬�ê Â��Â� ø¢ , A(3,6) ý�ÎÖ÷ ¥� M(x, y) ý�ÎÖ÷ ý�Ü¬�ê (75

97 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî

4

√
5 ( 4 4

√
3 ( 3 2

√
5 ( 2 2

√
3 ( 1

?¢¤�¢ ¤�Âì ��Êµ¿õ ü���÷ ��Àî ¤¢ (2x + 2)2 + (2y − 4)2 = 12 ýùÂþ�¢ ¼Î¨ (76

â�¤ ¤�ú� Âû ( 4 �ø¢ ø ñø� ( 3 ��¨ ø �ø¢ ,ñø� ( 2 �ø¢ ÍÖê ( 1

§�Þõ y = 2x ý�ó¢�ãõ �� Í¡ Â� ø �µªÁð A(6,3) ý�ÎÖ÷ ¥� ùÂþ�¢ ßþ� Âð� .´¨� ñø

a

� ý����÷ ¥�ÆÞ�÷ ýø¤ Â� ý�ùÂþ�¢ �îÂõ (77

92 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî ö� á�ãª ,¢�ª

√
10 ( 4 2

√
2 ( 3

√
6 ( 2

√
5 ( 1

?Àª�� §�Þõ �û y ø �û x ¤�½õ ø¢ Âû Â� ��Êµ¿õ ñø� ý����÷ ¤¢ ø ¢¤ÁÚ� A = (1,2) ý�ÎÖ÷ ¥� �î ¢¤�¢ ¢��ø ùÂþ�¢ À�� (78

¤�Þªü� ( 4 2 ( 3 1 ( 2 º�û ( 1

95 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî ,Âµð¤�� ýùÂþ�¢ á�ãª .´¨� §�Þõ ��Êµ¿õ ý�û¤�½õ ø¢ Âû Â� (2,−9) ý�ÎÖ÷ Â� �¤Áð ýùÂþ�¢ ø¢ (79

19 ( 4 17 ( 3 15 ( 2 14 ( 1

ý�ÎÖ÷ ¤¢ 3x+ 2y = a ý�ó¢�ãõ �� Í¡ ø x2 + y2 − 2x+ y = 1 ýùÂþ�¢ Â� §�Þõ Í¡ ß�� ý�þø�¥ , a ¤�ÀÖõ ��Àî ý�¥� �� (80

96 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��¤¢ 90 ,�ú÷� üì��

5 ( 4 4 ( 3 3 ( 2 2 ( 1

?´¨� ��Àî x2 + y2 − 4x− 6y + 9 = 0 ýùÂþ�¢ ¥� A(5,−1) ý�ÎÖ÷ ý�Ü¬�ê ßþÂµÈ�� (81

8 ( 4 7 ( 3 6 ( 2 5 ( 1

?´¨� ��Àî ,À�îüõ �À� y − 2x = 0 Í¡ ¥� x2 − 2x + y2 =
19

5

ýùÂþ�¢ �î ýÂ�ø ñ�Ï (82

5 ( 4 4 ( 3 3 ( 2 2 ( 1

?´¨� ��Àî ,À�îüõ �À� 8 ñ�Ï �� ýÂ�ø y = 4 ý�ó¢�ãõ �� Í¡ ¥� �î C(0,1) �îÂõ �� ùÂþ�¢ ý�ó¢�ãõ (83

x2 + y2 − 2y − 8 = 0 (2 x2 + y2 − 2y − 4 = 0 (1

x2 + y2 − 2y + 24 = 0 (4 x2 + y2 − 2y = 24 (3

11



?´¨� ��Àî ,¢�ªüõ Ý¨¤ x2 + y2 + 8x− 4y + 4 = 0 ýùÂþ�¢ öø¤¢ (−3,1) ý�ÎÖ÷ ¥� �î ýÂ�ø ßþÂ�ù���î ñ�Ï (84

2

√
15 ( 4 2

√
13 ( 3 2

√
11 ( 2 2

√
14 ( 1

?´¨� ��Àî x2 + y2 − 2x+ 2y = 14 ýùÂþ�¢ ¤¢ 4 ñ�Ï �� üþ�ûÂ�ø Í¨ø ü¨À�û ö�Øõ (85

(x− 1)2

4

+
(y + 1)2

9

= 1 (2 y2 = 3x − 1 (1

(x− 1)2 + (y + 1)2 = 16 (4 (x− 1)2 + (y + 1)2 = 12 (3

93 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî Â��Â� , (1,−2) ø (2,1) , (0,0) ý�ÎÖ÷ �¨ Â� �¤Áð ýùÂþ�¢ á�ãª (86

1

2

√
13 ( 4

√
5 ( 3

√
3 ( 2

1

2

√
10 ( 1

72 ýÂ¨�Â¨ ?´¨� üÖ�Ö� ýùÂþ�¢ ×þ x2 + y2 − 3x+ 5y + a = 0 ý�ó¢�ãõ ¤�¢�Þ÷ a ¤�ÀÖõ ��Àî ý�¥� �� (87

a ≤ 17 ( 4 a < 8/5 ( 3 0 < a < 20 ( 2 −2
√
2 < a < 2 ( 1

84 ¢�¥� ?´¨� ��Àî a+ 2b ,Àª�� §�Þõ ��Êµ¿õ ý�û¤�½õ Â� ñø� â�¤ ¤¢ x2 + ax+ y2 − 4y = b ý�ó¢�ãõ �� ùÂþ�¢ Âð� (88

-12 ( 4 -16 ( 3 -4 ( 2 -8 ( 1

?´¨� ��Àî ,´¨� §�Þõ y = −1 Í¡ Â� ø �µªÁð B = (−1,0) ø A = (3,0) ý�ÎÖ÷ ø¢ ¥� �î ý�ùÂþ�¢ á�ãª (89

5

2

( 4

√
2 ( 3 2

√
2 ( 2

3

2

( 1

?´¨� ��Àî ,Àª�� y = 2x− 1 ý�ó¢�ãõ �� üÎ¡ ýø¤ ö� �îÂõ ø �µªÁð (3,0) ø (1,2) ý�ÎÖ÷ ø¢ ¥� �î ý�ùÂþ�¢ á�ãª (90

75 ýÂ¨�Â¨

√
13 ( 4

√
10 ( 3

√
5 ( 2 2

√
2 ( 1

?´¨� ��Àî m ��Â��ç� ¢øÀ� ù�Ú÷� Àª�� x2 + y2 − 2x− 4y +m = 0 ýùÂþ�¢ �¤�¡ (2,−1) ý�ÎÖ÷ Âð� (91

0 < m < 5 ( 4 −5 < m < 5 ( 3 m > −5 ( 2 m < 5 ( 1

. . . . . . . . Ýû �� ´±Æ÷ x2 + y2 − 4y + 2 = 0 ø x2 + y2 − 4x+ 2 = 0 ý�ûùÂþ�¢ (92

.À÷��¤�¡ §�Þõ ( 4 .À÷�Û¡�¢ §�Þõ ( 3 .À÷��¤�¿µõ ( 2 .À÷�Û¡�Àµõ ( 1

,¢¤ÁÚ� (2,−3) ý�ÎÖ÷ ¥� ù¤��Þû C ýùÂþ�¢ Â� ý�ûÝ��ì Âð� .À�µÆû Ýû ü÷øÂ� §�Þõ (0,1) ý�ÎÖ÷ ¤¢ C′
ø C ýùÂþ�¢ ø¢ (93

94 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî

√
5 á�ãª �� C′

ýùÂþ�¢ �îÂõ

(1,−1) ( 4 (1,−2) ( 3 (−1,2) ( 2 (−1,3) ( 1

12



üÞú¨ ø üÌ�� 3.2

üÌ�� 1.3.2

¤¢ Âþ¥ Í¡ ��Àî ù�Ú÷� ,Àª�� üÌ�� �îÂõ O(−1,1) Âð� .´¨� 2 ö� ï¤�� ÂÎì ñ�Ï ø

√
3 üÖê� üÌ�� ×þ ü÷�÷�î ý�Ü¬�ê (94

?´¨� §�Þõ üÌ�� Â� �û§�

b

¤ ¥� üØþ

y = −3
2

( 4 y =
3

2

( 3 x = −3
2

( 2 x =
3

2

( 1

?´¨� ��Àî |MN | ¤�ÀÖõ Â·î�À� ,À�ª�� 6 ñ�Ï �� ×��î ÂÎì ø 6

√
3 ü÷�÷�î ý�Ü¬�ê �� üÌ�� ¥� �ÎÖ÷ ø¢ N ø M Âð� (95

36 ( 4 18 ( 3 12 ( 2 6 ( 1

ýø¤ ö� §�

b

¤ ×þ �î üþ�û¶Ü·õ ß�� ¥� ´��Æõ ßþÂµÈ�� .Àª��üõ 2 ø 4 °��Â� �� üÌ�� ×þ ×��î ø ï¤�� ý�ûÂÎì ñ�Ï (96

?´¨� ��Àî ,À�ª�� üÌ�� ßþ� ý�ûö�÷�î ö� ÂÚþ¢ §�

b

¤ ø¢ ø üÌ��

√
3 ( 4

√
2 ( 3 3 ( 2 2 ( 1

ÂÎì ñ�Ï ,Àª��

√
2

2

üÌ�� �îÂõ ¥� �øÂ¡ ø MF +MF ′ = 8 Âð� .¢¤�¢ ¤�Âì F ′
ø F ý�ûö�÷�î �� üÌ�� ýø¤ M ý�ÎÖ÷ (97

?´¨� ��Àî üÌ�� ×��î

4

√
2 ( 4 2

√
2 ( 3 4 ( 2 2 ( 1

ö�÷�î ø¢ ¥� M Û¬��ê á�Þ¹õ ¤�ÀÖõ ßþÂµÈ�� ,Àª��üÞ÷ 4 ×��î ÂÎì ø 2

√
2 ü÷�÷�î ý�Ü¬�ê �� üÌ�� �¤�¡ ¤¢ M ý�ÎÖ÷ (98

?´¨� ��Àî

6 ( 4 2

√
6 ( 3 4 ( 2 2

√
2 ( 1

ùÂþ�¢ ×þ ¥� ýÂÎì Â¨ ø¢ üÌ�� ý�ûö�÷�î Âð� .´¨�

√

5

7

�îÂõ ¥� �øÂ¡ ø 2

√
7 ï¤�� ÂÎì �� üÌ�� �îÂõ O(1,0) ý�ÎÖ÷ (99

?À�îüõ âÎì ñ�Ï ��Àî �� �¤ ñø� ý����÷ ¥�ÆÞ�÷ ùÂþ�¢ ßþ� ,À�ª��

3 ( 4

5

2

( 3 1+
√
2 ( 2 2 ( 1

?´¨� ��Àî ö� ý�ûö�÷�î ¥� üØþ ��Êµ¿õ ,´¨� A(2,3) �îÂõ �� Àª��üõ §�Þõ ��Êµ¿õ ý�û¤�½õ Â� �î üÞ��ì üÌ�� (100

(2,3− 2

√
5) ( 4 (2,3−

√
5) ( 3 (2,2

√
5) ( 2 (2,

√
5) ( 1

§�

b

¤ ßþÂµØþ¢�÷ �� üÌ�� ßþ� ö�÷�î ×þ ý�Ü¬�ê ,Àª��

1

2

Âþ¥ ÛØª üÌ�� �îÂõ ¥� �øÂ¡ Âð�

(.À�µÆû üÌ�� ö�÷�î ø �îÂõ °��Â� �� F ø O′
) ?´¨� ��Àî

3 (2 2 (1

6 (4 4 (3

(101

O′

F

O ٢

y = ۳x

x

y

13



F ′
ø F ) ?´¨� ��Àî MFM ′F ′

Û�ÎµÆõ ´��Æõ ,´¨� 2 ×��î ÂÎì ñ�Ï ø 2

√
3ï¤�� ÂÎì ñ�Ï ,Û��Öõ ÛØª üÌ�� ¤¢ (102

(.À�µÆû üÌ�� ý�ûö�÷�î

3

√
2 (2 2

√
2 (1

3 (4 2 (3

F
′

F

M
′

M

ßþ� ý�ûö�÷�î ¥� üØþ ,À�ª�� �µª�¢ ¤�Âì üÌ�� ßþ� ýø¤ (2,6) ø (5,1) ¯�Ö÷ Âð� .´¨� Ý��ì üÌ�� ×þ �îÂõ (2,1) ý�ÎÖ÷ (103

?´¨� ��Àî üÌ��

(2,4) ( 4 (2,−4) ( 3 (2,−3) ( 2 (2,3) ( 1

ø F (2,1) ´��� ý�ÎÖ÷ ø¢ �� �ú ÷� ý�û�Ü¬�ê á�Þ¹õ �î ý¤�Ï �� ´¨� �½Ô¬ ×þ ¯�Ö÷ ��Þ� ü¨À�û ö�Øõ C ü�½�õ (104

?´¨� ÝÞþ�î�õ F ′
ø F ý�ÎÖ÷ ø¢ �� �ú÷� ý�Ü¬�ê �Â®Û¬�� C ü�½�õ ¥� �ÎÖ÷ ��Àî ¤¢ .´¨� 10 ´��� ¢Àä Â��Â� F ′(8,1)

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

?´¨� ��Àî

2

√
2

3

�îÂõ ¥� �øÂ¡ ø 2 ×��î ÂÎì �� üÌ�� ¤¢ ü÷�÷�î Â�ø ßþÂ�ù���î ñ�Ï (105

4

9

( 4

4

3

( 3

2

9

( 2

2

3

( 1

?Àª�� À÷���üõ ��Àî ö� ü÷�÷�î Â�ø ñ�Ï ,À�µÆû 2

√
6 ü÷�÷�î ý�Ü¬�ê �� üÌ�� ¥� §�

b

¤ ø¢ A′ = (3,1) ø A = (−3,1) ¯�Ö÷ (106

24

√
15

5

( 4

12

√
15

5

( 3

3

√
15

5

( 2

6

√
15

5

( 1

�î ýÂÚþ¢ üÌ�� �îÂõ ¥� �øÂ¡ .´¨� øÂÔõ 2

√
5×��î ÂÎì ñ�Ï ø 2

√
8ï¤�� ÂÎì ñ�Ï ø O(0,0) �îÂõ �� H üÌ�� (107

H ×��î ÂÎì ö�Þû ö� ï¤�� ÂÎì ø Õ±Î�õ H �îÂõ Â� ö� �îÂõ ø ù¢�� H üÌ�� ü÷�÷�î ý�Ü¬�ê �� Â��Â� ö� ×��î ÂÎì ñ�Ï

?´¨� ��Àî ,Àª��

2

√
10

5

( 4

√
10

5

( 3

5

2

( 2

√

5

2

( 1

?¢�ªüõ Â��Â� À�� ÀþÀ� üÌ�� �îÂõ ¥� �øÂ¡ ,Ý��î Â��Â� ø¢ �¤ ö� ï¤�� ÂÎì ø ÓÊ÷ �¤ üÌ�� ×þ ü÷�÷�î ý�Ü¬�ê Âð� (108

70 ýÂ¨�Â¨

4 ( 4

1

4

( 3 2 ( 2

1

2

( 1

´��Æõ ´±Æ÷ ,Àª��

3

4

Â��Â� üÌ�� �îÂõ ¥� �øÂ¡ Âð� ,Û��Öõ ÛØª ¤¢

(.´¨� üÌ�� ö�÷�î F ) ?´¨� ��Àî OBF ¶Ü·õ ´��Æõ �� ABF ¶Ü·õ

1

2

( 4

2

3

( 3

1

4

( 2

1

3

( 1

(109

O F

A

B
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üÞú¨ 2.3.2

?´¨� ��Àî Û��Öõ ÛØª üÞú¨ ý�ó¢�ãõ (110

y = 3(
1

4

x2 − 1) (2 x = 3(−1
4

y2 + 1) (1

x = 3(
1

4

y2 − 1) (4 y = 3(−1
4

x2 + 1) (3

71 ¢�¥� ?´¨� ��Àî ,´¨� x = 5 ö� ý¢�û Í¡ ø (7,2) ��Êµ¿õ �� ö� ö�÷�î �î üÞú¨ ý�ó¢�ãõ (111

y2 + 4x− 4y + 28 = 0 (2 y2 − 4x+ 4y + 28 = 0 (1

y2 − 4x− 4y + 28 = 0 (4 y2 + 4x+ 4y + 28 = 0 (3

73 ýÂ¨�Â¨ ?¢�ªüõÉ¿Èõ ¢Âê �� ÂÊ½�õ �¤�¬ �� Âþ¥ ��õ�Üãõ ��Àî �� üÞú¨ ×þ (112

üÞú¨ ¥� �ÎÖ÷ ×þ ø ö�÷�î (2 ý¢�û Í¡ ø ¤�½õ (1

üÞú¨ ¥� �ÎÖ÷ ×þ ø ý¢�û Í¡ (4 ö�÷�î ø ý¢�û Í¡ (3

?¢Âî Ý¨¤ §�Þõ y2 − 4y − 2x = 6 üÞú¨ Â� ö���üÞ÷ Í¡ ��Àî ��¥��õ �� (113

x = 1 ( 4 y = 3 ( 3 y = 2x ( 2 y = x ( 1

?´¨� ��Àî üÞú¨ ßþ� §�

b

¤ ñ�Ï ,´¨� ö� ö�÷�î ��Êµ¿õ �

b

À±õ ø üÞú¨ ×þ ý¢�û Í¡ x+ y = 2 Í¡ (114

1 ( 4

3

4

( 3

1

2

( 2

1

4

( 1

?´¨� ��Àî m+ k Û¬�� ,Àª�� y2 +my = 2x+ k üÞú¨ §�

b

¤ D = (−1,1) Âð� (115

2 ( 4 ÂÔ¬ ( 3 1 ( 2 -1 ( 1

?´¨� ��Àî ö� ý¢�û Í¡ �� ö�÷�î ý�Ü¬�ê ,Àª�� §�Þõ �û y ¤�½õ Â� (a− 1)y2 + y − ax = 1 üÞú¨ Âð� (116

1 ( 4

1

2

( 3

3

4

( 2

3

2

( 1

65 ýÂ¨�Â¨ ?´¨� ��Àî ,´¨� ¢�Þä �û x ¤�½õ Â� ø �µªÁð y2 = 2x üÞú¨ ö�÷�î ¥� �î ýÂ�ø ñ�Ï (117

6 ( 4 4 ( 3 3 ( 2 2 ( 1

70 ýÂ¨�Â¨ ?´¨� ��Àî k ¤�ÀÖõ ,Àª��üõ 1 Â��Â� §�

b

¤ �� ö�÷�î ý�Ü¬�ê 3(y − 1)2 = kx+ 2 üÞú¨ ¤�¢�Þ÷ ¤¢ (118

12 ( 4 9 ( 3 6 ( 2 4 ( 1

15



76 ýÂ¨�Â¨ ?´¨� ��Àî üÞú¨ ö� ý¢�û Í¡ ¥� 2y2 + 15 = 3(x + 4y) ý�ó¢�ãõ �� üÞú¨ ö�÷�î ý�Ü¬�ê (119

3

2

( 4

4

3

( 3

2

3

( 2

3

4

( 1

ø¢ ¤¢ �¤ üÞú¨ ßþ� , ∆ Í¡ Â� §�Þõ ø F �îÂõ �� ý�ùÂþ�¢ Âð� .´¨� ∆ ý¢�û Í¡ ø F ö�÷�î �� üÞú¨ ý�ó¢�ãõ y2 = 4x (120

?´¨� ��Àî Â��Â� AB Í¡ù¤�� ýù¥�À÷� ,À�î âÎì B ø A ý�ÎÖ÷

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

78 ¢�¥� ?´¨� ��Àî üÞú¨ ý�ó¢�ãõ ,Àª�� üÞú¨ ×þ ö�÷�î F (−1,0) ø §�

b

¤ S(0,0) Âð� (121

y2 = −2x ( 4 y2 = 2x ( 3 y2 = −4x ( 2 y2 = 4x ( 1

73 ýÂ¨�Â¨ ?´¨� ��Àî ,´¨� F (2,−7
2

) ö� ö�÷�î ��Êµ¿õ ø S(2,−3) ö� §�

b

¤ ��Êµ¿õ �î üÞú¨ ×þ ý�ó¢�ãõ (122

x2 + y + 7 = 4x (2 x2 + 2y + 10 = 4x (1

x2 − y − 3 = 2x (4 x2 − 2y − 8 = 2x (3

?À�îüõ ¤�±ä Âþ¥ ý�ÎÖ÷ ��Àî ¥� ,Àª�� ö� ý¢�û Í¡ x = 5 Í¡ ø �µªÁð B(1,−4) ø A(1,4) ¯�Ö÷ ¥� �î üÞú¨ (123

(
1

2

,5) ( 4 (2,2
√
2) ( 3 (−3,1) ( 2 (3,1) ( 1

?´¨� ��Àî üÞú¨ ý¢�û Í¡ ý�ó¢�ãõ ,Àª�� (y − β)2 = 2(x− α) üÞú¨ ö�÷�î x2 + y2 = 2x+ 2 ýùÂþ�¢ �îÂõ Âð� (124

x = −1
2

( 4 x = 0 ( 3 y =
1

2

( 2 y = 0 ( 1

?´¨� ��Àî ,À�ª��üõ §ÂÞû üÞú¨ §�

b

¤ ¤¢ �î y2 = 4x üÞú¨ ¥� üþ�ûÂ�ø Í¨ø ü¨À�û ö�Øõ (125

y2 = 2x ( 4 y2 = x ( 3 x2 = 2y ( 2 x2 = y ( 1

?´¨� ��Àî ,À�µÆû üÞú¨ ö�÷�î ¥� À��ø 5 ý�Ü¬�ê �� �î (y + 1)2 = 4(x− 1) üÞú¨ ¥� üÏ�Ö÷ Âä á�Þ¹õ (126

-4 ( 4 4 ( 3 -2 ( 2 2 ( 1

ñ�Ï ,Àª�� ´¨�¤ éÂÏ �� üÞú¨ ý�÷�û¢ Âð� .¢¤Áðüõ M = (2,5) ý�ÎÖ÷ ¥� F = (−1,1) ö�÷�î �� üÖê� üÞú¨ ×þ (127

?´¨� ��Àî �û x ¤�½õ �� üÞú¨ ßþ� âÏ�Ö� ý�ÎÖ÷

2

√
2− 1 ( 4 2

√
2+ 1 ( 3 −7

8

( 2 −7
4

( 1

Í¡ ×þ ø ´��� ý�ÎÖ÷ ×þ ¥� (α2 − 1)x2 + (α2 + α)y2 − 2x+ y = α− 1 ý�ó¢�ãõ �� üÏøÂ¿õ âÎÖõ ×þ ¯�Ö÷ ý�Þû (128

74 ýÂ¨�Â¨ ?´¨� ��Àî α .À÷��Ü¬�ê ×þ �� ´���

1 �þ 0 �þ -1 ( 4 0 �þ 1 ( 3 1 �þ -1 ( 2 0 �þ -1 ( 1
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3 ÛÊê

�û¤�¢Â�

R
3

ý�Ìê üêÂãõ 1.3

B = A ∩ S ø À�ª� � R
2

¥� üþ�û�ä�Þ¹õ Âþ¥ A =
{

(x, y) : x ≤ 4

}

ø S =
{

(x, y) : 2y − x ≤ 2 , x + y ≥ 3

}

Âð� (129

?´¨� ��Àî ��Êµ¿õ �

b

À±õ �� B ý����÷ ý�ÎÖ÷ ßþÂ�¤ø¢ ý�Ü¬�ê

4 ( 4 4

√
2 ( 3 5 ( 2 3

√
2 ( 1

?Àû¢üõ ö�È÷ �¤ R =
{

(x, y) ∈ R
2 | y2 ≤ x , x2 + y2 ≤ 1

}

ý�ä�Þ¹õ ��þ�ð ��Àî (130

( 4 ( 3 ( 2 ( 1

?´¨� ��Àî ,Àª�� 3 Â��Â� A = (2,3,−4) ý�ÎÖ÷ ¥� ¯�Ö÷ ö� ý�Ü¬�ê �î xy ý�½Ô¬ ¥� üÏ�Ö÷ ü¨À�û ö�Øõ (131

´¨�¤ Í¡ ×þ ( 4 üú� ( 3 ùÂþ�¢ ×þ ( 2 ùÂî ×þ ( 1

?´¨� ��Àî |MB|+ |MA| ÝÞ���õ ,Àª�� �Ìê ¤¢ Â�çµõ ý�ÎÖ÷ M Âð� ,À�µÆû �Ìê ¤¢ B = (1,0,1) ø A = (0,1,−2) ¯�Ö÷ (132

√
13 ( 4

√
11 ( 3

√
12 ( 2

√
10 ( 1

68 ¢�¥� ?´¨� ¤ÀÖ� ABC ¶Ü·õ ´��Æõ ,À÷�øÂÔõ A = (0,0,2) ø B = (0,2,0) ø C = (2,0,0) ¯�Ö÷ (133

2

√
3 ( 4

√
6 ( 3 3

√
2 ( 2 1 ( 1

¤ÀÖ� AM ý�÷� � õ ñ�Ï ,À�ª� � ABC ¶Ü·õ §�

b

¤ �¨ C = (3,
√
2,

√
7) ø B = (2,0,

√
7) , A = (−1,0,0) ¯�Ö ÷ Âð� (134

?´¨�

√
79

2

( 4

√
55

2

( 3

√
63

2

( 2

√
87

2

( 1
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72 ýÂ¨�Â¨ ?´¨� �¤�¬ ��Àî �� oy ø oz ¤�½õ ø¢ Â� ¢�Þä Í¡ ý�ó¢�ãõ (135







x = a

x+ y = b
( 4







z = a

y = b
( 3







x = 0

y = z
( 2







z = a

x+ y = b
( 1

72 ýÂ¨�Â¨ ?´¨� ��Àî







x = 0

y = 2

ø







x = 1

z = 0

Í¡ ø¢ íÂµÈõ ¢�Þä ý�ó¢�ãõ (136

z = 0 ; y = 2 ( 4 y = 0 ; x = 1 ( 3 z = 0 ; y + 2x = 2 ( 2 y = 0 ; z + x = 1 ( 1

63 ¢�¥� ?´¨� ý��½Ô¬ �÷�Ú� 2z − 5 = 0 ý�½Ô¬ (137

xoz ý�½Ô¬ ý¥��õ (2 xoy ý�½Ô¬ ý¥��õ (1

x+ y + z = 0 ý�½Ô¬ ý¥��õ (4 yoz ý�½Ô¬ ý¥��õ (3

76 ¢�¥� ?´¨� ��Àî B ¤�¢Â� ,Àª�� A−B = 5i− j ø A = 4i− 3j Âð� (138

B = i+ 2j ( 4 B = i− 2j ( 3 B = −i− 2j ( 2 B = −i+ j ( 1

?´¨� ��Àî α+ β ,Àª��

−→

AC +
−→

BA= (3,−1) ø ù¢�� �½Ô¬ ¤¢ �ÎÖ÷ �¨ C = (α, β) ø B = (2,0) ø A = (3,−1) Âð� (139

4 ( 4 3 ( 3 -3 ( 2 2 ( 1

:¥� ´Æ�¤�±ä u ¤�¢Â� , |u| =
√
56 ù�ðÂû .´¨� v = i+ 2j + 3k¤�¢Â� �� ý¥��õ u = ai+ bj + ck (a, b, c > 0) ¤�¢Â� (140

4i+ 8j + 12k ( 4 3i + 6j + 9k ( 3 2i+ 4j + 6k ( 2 i+ 2j + 3k ( 1

76 ¢�¥� ?´¨� ��Àî

−→

CA +
−→

DB Û¬�� ABCD Û�ÎµÆõ ¤¢ (141

2

−→

AB ( 4 2

−→

DA ( 3 ~o ( 2 2

−→

BC ( 1

?´¨� ��Àî

|V
1

− 2V
2

|
|V
1

+ 2V
2

| Û¬�� , V
2

= i − j + k ø V
1

= 2i+ 3j + k Âð� (142

√
2

2

( 4

√
6

6

( 3

√
6 ( 2 1 ( 1

?´¨� ��Àî

−→

AC ¤�¢Â� ý�û�Ôó�

b

õ ù�Ú÷�

−→

CB= (−2,1,0) ø
−→

AB= (3,2,5) Âð� (143

(5,1,5) ( 4 (−5,−1,−5) ( 3 (1,3,5) ( 2 (5,3,5) ( 1
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�û¤�¢Â� ü�¤�¡ �Â® ø üÜ¡�¢ �Â® 2.3

?´¨� ¤ÀÖ� |~a−~b| ¤�ÀÖõ . |~a+~b| = 24 ø |~b| = 19 ø |~a| = 13 �î ý¤�Ï �� À÷�øÂÔõ

~b ø ~a ý�û¤�¢Â� (144

24 ( 4 20 ( 3 22 ( 2 18 ( 1

72 ýÂ¨�Â¨ ?´¨� ��Àî ö� ÂÎì ø¢ ��ã�Âõ á�Þ¹õ ,Àª�� 2

√
3 ø 3

√
2 üä�®��ý¥��µõ âÜ® ø¢ ýù¥�À÷� Âð� (145

64 ( 4 60 ( 3 54 ( 2 48 ( 1

?´¨� ��Àî

~b ø ~a ¤�¢Â� ø¢ üÜ¡�¢ �Â®Û¬�� .´¨� 6 ø 5 , 3 �� Â��Â� °��Â� �� ~c ø ~b ø ~a ý�û¤�¢Â� ýù¥�À÷� ,ø¤��ø¤ ÛØª¤¢ (146

80 ýÂ¨�Â¨

-2 ( 1

-1 ( 2

1 ( 3

2 ( 4

a

b

c

?Àª�� À÷���üõ ��Àî

~b ø ~a ¤�¢Â� ø¢ üÜ¡�¢ �Â®Û¬�� , ~a.(~a+~b) = 3 Âð� (147

2 ( 4 4 ( 3 5 ( 2 6 ( 1

Ý�ª� � � µª�¢ ø À�ª� � �½Ô¬Ýû ¤�¢Â � �¨ �î ý¤�Ï �� À�ª� � ¢�Þä V
3

¤�¢Â � Â � ø¢Âû V
1

− V
2

ø V
1

+ V
2

ý�û¤�¢Â � Âð� (148

82 ¢�¥� ?´¨� ¤ÀÖ� (V
1

− V
2

) . (V
1

+ V
2

) üÜ¡�¢ �Â®Û¬�� �¤�¬ßþ� ¤¢ |V
2

| = 3 ø |V
1

| = 4

2 ( 4 1 ( 3 7 ( 2 5 ( 1

?´¨� ��Àî

∣

∣~a+~b+ ~c
∣

∣

¤�ÀÖõ À÷¥�¨üõ

π

3

�þø�¥ Ýû�� ø¢��ø¢ �î À�ª�� R
3

¤¢ �Øþ ¤�¢Â� �¨ ~a ø ~b ø ~c Âð� (149

√
6 ( 4 2

√
3 ( 3

√
3 ( 2 3 ( 1

83 ¢�¥� ?´¨� Âµð¤�� ý¢Àä ��þ�ð ��Àî Âþ¥ ÛØª �� ���� �� (150

−→

AB .
−→

AD ( 1

−→

AB .
−→

AE ( 2

−→

AD .
−→

AC ( 3

.´¨� ö�ÆØþ �¨Âû ( 4

A B

C

D

E

ù¢�� ý�þ�ø¥ ´±·õ ´ú� ¤¢ ¤�½õ �¨ Âû ��

~b ¤�¢Â� ø ~a = (2,1,−1) Âð� .´¨� 2 Â��Â�

~b ø ~a ¤�¢Â� ø¢ üÜ¡�¢ �Â®Û¬�� (151

?´¨� ��Àî

~b ¤�¢Â� ýù¥�À÷� ,¢¥�Æ� ýø�Æõ

2 ( 4

√
3 ( 3

√
2 ( 2 1 ( 1

?´¨� ��Àî Â��Â� |~a+~b| ,Àª�� ~b ø ~a ß�� ý�þø�¥ α Âð� .À�ª��üõ �Øþ ¤�¢Â� ø¢

~b ø ~a (152

2 sin
α

2

( 4 sinα ( 3 2 cos
α

2

( 2 cosα ( 1
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81 ýÂ¨�Â¨ ?´¨� ��¤¢ À�� ~a ¤�¢Â� ø ~a+ (−~b) ¤�¢Â� ß�� ý�þø�¥ , |~a| = 2|~b| ø ´¨� 60

0

Â��Â�

~b ø ~a ¤�¢Â� ø¢ ß�� ý�þø�¥ (153

90

0

( 4 30

0

( 3 45

0

( 2 120

0

( 1

?´¨� ��Àî ¤�¢Â� ø¢ ß�� ý�þø�¥ §���Æî ,Àª�� Â��Â� V
2

= ai+4j +3k ø V
1

= 2i+ (a+1)j +4k ¤�¢Â� ø¢ ýù¥�À÷� Âð� (154

81 ¢�¥�

28

29

( 4

4√
29

( 3

24

29

( 2

16

29

( 1

?´¨� ��Àî |~a| ù�Ú÷� ,Àª�� |~b| = 2|~a| ø ��¤¢ 120 Â��Â� ~b ø ~a ¤�¢Â� ø¢ ß�� ý�þø�¥ ø |2~a+~b| = 2 Âð� (155

2 ( 4

√
3 ( 3

√
2 ( 2 1 ( 1

85 ýÂ¨�Â¨ ?´¨� ��Àî m ´±·õ ¤�ÀÖõ ,À�ª�� Ýû Â� ¢�Þä ~a−~b ø ~a+~b ¤�¢Â� ø¢ ø |~b| =
√
41 ø ~a = (m,2,−1) Âð� (156

6 ( 4 5 ( 3 4 ( 2 3 ( 1

86 ýÂ¨�Â¨ ? Àª��üÞ÷ ÂÔ¬

~Y ø

~X ÂÔ¬Â�è ¤�¢Â� ø¢ á�Þ¹õ ¤¢ ~a ÂÔ¬Â�è ¤�¢Â� üÜ¡�¢ �Â®Û¬�� ´ó�� ��Àî ¤¢ (157

.¢�Þä

~Y �þ

~X ¤�¢Â� ø¢ ¥� üØþ Â� ÍÖê ~a ¤�¢Â� (2 .

~Y ¤�¢Â� ý��þÂì

~X ¤�¢Â� (1

.¢�Þä

~Y ø

~X ¤�¢Â� ø¢ ý�½Ô¬ Â� ~a ¤�¢Â� (4 .ÝûÂ� ¢�Þä ø¢��ø¢ ¤�¢Â� �¨ (3

ö�Øõ ù�Ú÷� ,

~AB. ~AM = 0 ù¤��Þû �î ý¤�Ï �� À�ª�� �½Ô¬ ×þ ¥� Â�çµõ ý�ÎÖ÷ ×þ M ø ´��� ý�ÎÖ÷ ø¢ B ø A Âð� (158

?´¨� ��Àî M ü¨À�û

AB ÓÊ�õ ¢�Þä (2 AB Â� ¢�Þä üÎ¡ (1

.´¨�¢�Þä AB Â� A¤¢ �î üÎ¡ (4 AB ý¥��õ üÎ¡ (3

¢�Þä a− b ø a+ b ý�û¤�¢Â� α Âþ¢�Öõ ��Àî ý�¥� �� .À÷�øÂÔõ (2,0,−1) ø (1, α+ 1,2α) ý�ûÂþ�Ê� �� b ø a ¤�¢Â� ø¢ (159

89 ü®�þ¤ ýÂ¨�Â¨ ?À÷�Ýû Â�

1 ø 0/6 ( 4 1 ø 0/4 ( 3 -1 ø 0/6 ( 2 -1 ø 0/4 ( 1

?´¨� ��Àî

~b ¤�¢Â� ¢�Àµõ� ¤¢ ~a ¤�¢Â� Ý��ì Âþ�Ê� ¤�¢Â� ñ�Ï ,Àª�� |~a| = 4 ø 60

0

Â��Â�

~b ø ~a ¤�¢Â� ø¢ ß�� ý�þø�¥ Âð� (160

1 ( 4 2 ( 3 4 ( 2 8 ( 1

ù�Ú÷� , |~a| = |~b| = 4|~a′| �î ý¤�Ï �� Àª�� ~b ¤�¢Â� ¢�Àµõ� ýø¤ ~a ¤�¢Â� Âþ�Ê� ~a′Âð� .À�ª��üõ �Ìê ¤¢ ÂÔ¬ Â�è ¤�¢Â� ø¢

~b ø ~a (161

?´¨� ��Àî Â��Â� |~a.~b|

4|~a|2 ( 4

1

4

|~a|2 ( 3

1

2

|~a|2 ( 2 2|~a|2 ( 1
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?´¨� ¼�½¬ ��þ�ð ��Àî (162

~b = ~c ù�Ú÷� ~a.~b = ~a.~c �î ý¤�Ï �� À�ª�� ÂÔ¬Â�è ¤�¢Â� �¨ ~c ø ~b ø ~a Âð� ( 1

~b = ~c ù�Ú÷� ~a×~b = ~a× ~c �î ý¤�Ï �� À�ª�� ÂÔ¬Â�è ¤�¢Â� �¨ ~c ø ~b ø ~a Âð� ( 2

.¢¤�¢ ýÂþÁ�´îÂª ´�¬�¡ ü�¤�¡ �Â® ( 3

.´¨� ÂÔ¬�÷ ¤�¢Â� ×þ ~a× (~a×~b) ¤�¢Â� ~b ø ~a ý¥��õ�÷ ø ÂÔ¬�÷ ¤�¢Â� ø¢ Âû ý�Â� ( 4

79 ýÂ¨�Â¨ ?´¨� ´¨¤¢�÷ ýÂ�ð�¹�µ÷ ��Àî ù�Ú÷�

~b 6= ~c ø ~a×~b = ~a× ~cÂð� (163

~b− ~c ý¥��õ ~a (2 ~b− ~c Â� ¢�Þä ~a (1

�½Ô¬ ×þ ý¥��õ ~c ø ~b ø ~a (4 ~a.(~b × ~c) = 0(3

Â��Â� (~a+~b).(~a×~b) ¤�¢Â� ýù¥�À÷� , m ¤�ÀÖõ ��Àî ý�¥� �� .À÷�øÂÔõ

~b = (2,4,m) ø ~a = (1,2,−1) Âþø�Ê� �� ¤�¢Â� ø¢ (164

88 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ÂÔ¬

m üÖ�Ö� ¢Àä Âû ( 4 m ¤�ÀÖõ º�û ( 3 m = ±2 ÍÖê ( 2 m = −2 ÍÖê ( 1

75 ýÂ¨�Â¨ ?´¨� ��Àî i × j − j × i Û¬�� (165

2k ( 4 k ( 3 ÂÔ¬ ( 2 −2k ( 1

78 ¢�¥� ?´¨� ¤ÀÖ� (v
1

+ v
2

)× (3v
1

− v
2

) ¤�¢Â� ýù¥�À÷� ù�Ú÷� , |v
1

× v
2

| = 4 Âð� (166

4 ( 4 16 ( 3 0 ( 2 8 ( 1

73 ýÂ¨�Â¨ ?´¨� ¤ÀÖ� v
2

ø v
1

¤�¢Â� ø¢ ß�� ý�þø�¥ , v
1

.v
2

=
√
3 ø |v

1

× v
2

| = 1 Âð� (167
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?´¨� ��Àî Â��Â� |(~a+~b)× (~a−~b)| ¤�ÀÖõ ,À�ª�� ýø�Æõ ý�ûù¥�À÷� �� Ýû Â� ¢�Þä ¤�¢Â� ø¢ ~b ø ~a Âð� (168

2|~a|2 ( 4 |~a|2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî |~a+~b| Û¬�� |~a| =
√
5 ø |~a×~b| = 4 ø ~a.~b = 3 Ý�ª�� �µª�¢

~b ø ~a ¤�¢Â� ø¢ ý�Â� Âð� (169

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

?´¨� ��Àî |~a×~b| ù�Ú÷� ~a.~b = 12 ø |~b| = 2 ø |~a| = 10 Âð� (170

16 ( 4 12 ( 3 24 ( 2 240 ( 1

?´¨� ��Àî 2~a+ 5

~b ø ~a+ 3

~b ¤�¢Â� ø¢ Í¨�� ùÀª À�ó�� á�®�� ý¥��µõ ´��Æõ ,

~b = (2,0,1) ø ~a = (1,−2,3) Âð� (171
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√
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√
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√
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64 ¢�¥� ?´¨� ��Àî S °Æ� Â� |V | ,Àª�� ¶Ü·õ ´��Æõ S ø V = (
−→

AB +
−→

AC)× (
−→

AB +
−→

BC) Âð� ABC ¶Ü·õ ¤¢ (172

6S ( 4 4S ( 3 2S ( 2 S ( 1

´ �� Æ õ ,À � ª� � á� ®��ý¥�� µ õ Â Î ì × þ ø â Ü ® × þ ° � �Â � � �

~b = (1,−2,2) ø ~a = (−2,1,1) ý� û¤�¢Â � Â ð� (173
?´¨� ¤ÀÖ� á�®��ý¥��µõ

5

√
2

2

( 4 50 ( 3 5

√
2 ( 2 10

√
2 ( 1

´ ±Æ ÷ � î ü �¤�¬ ¤¢ .´¨� 48 � ú ÷� ü�¤�¡ �Â®Û¬�� ýù¥�À ÷� ø ¤�¢Â � ø¢ ü Ü¡�¢ �Â®Û¬�� �� ã �Â õ á� Þ¹ õ (174

��Àî ¤�¢Â� ø¢ ßþ� Í¨�� ùÀõ� ¢���� ¶Ü·õ ´��Æõ ,Àª��

√
3 �ú÷� ü�¤�¡ �Â®Û¬�� ýù¥�À÷� �� üÜ¡�¢ �Â®Û¬��

?´¨�

3

√
3 ( 4 6 ( 3

√
3 ( 2

3

2

( 1

|
−→

OB ×
−→

OA |+ |
−→

OB ×
−→

OC |+ |
−→

OC ×
−→

OA | ¤�ÀÖõ ,Àª�� 2
√
3 âÜ® �� ABC á�®��ýø�Æµõ ¶Ü·õ Û¡�¢ ý��ÎÖ÷ O Âð� (175

?´¨� ��Àî Â��Â�

3

2

( 4 2

√
3 ( 3 6

√
3 ( 2

3

√
3

2

( 1

?´¨� ��Àî ~a× (~b+ ~c) +~b× (~a+ ~c) ¤�¢Â� ýù¥�À÷� ~a+~b+ ~c = o �î ý¤�Ï �� À�ª�� ¤�¢Â� �¨ ~c ø ~b ø ~a Âð� (176

|~b× ~c| ( 4 ~a× ~c| ( 3 |~a×~b| ( 2 0 ( 1

76 ýÂ¨�Â¨ . . . . . . �

f

õ��ó� ù�Ú÷� ,À�ª�� ÂÔ¬Â�è v
2

ø v
1

ý�û¤�¢Â� ø v
1

× v
2

= o Âð� (177

v
1

= v
2

(2 v
1

= −v
2

(1

.´¨� v
1

¥� ü�ÂÌõ v
2

(4 v
1

⊥ v
2

= 0(3

84 ýÂ¨�Â¨ ?´¨� �ø�Ôµõ ßþÂþ�¨ �� ��þ�ð ��Àî ¤�ÀÖõ ,À�ª�� �½Ô¬ ×þ ¤¢ âì�ø Â�è ø ÂÔ¬ Â�è ¤�¢Â� �¨ ~c ø ~b ø ~a Âð� (178

(~a× ~c).~b ( 4

~b.(~a× ~c) ( 3 ~a.(~b× ~c) ( 2 ~a.(~c×~b) ( 1

?´¨� ��Àî a ¤�ÀÖõ ,À�ª�� �½Ô¬ ×þ ¤¢ (1,9,−11) ø (1,−1,3) ø (a,3,−1) ¤�¢Â� �¨ Âð� (179

-2 ( 4 -3 ( 3 3 ( 2 2 ( 1

á�Ô�¤� ñ�Ï .´¨� ùÀª �µ¡�¨ ��ÎÆó�ý¥��µõ ×þ

−→

OC= (2,−2,1) ø
−→

OB= (2,0,1) ,
−→

OA= (3,2,−1) ¤�¢Â� �¨ ýø¤ (180

��Êµ¿õ �

b

À±õ O ) ?´¨� ��Àî ¢�ªüõ Ý¨¤

−→

OC ø

−→

OB ¤�¢Â� ø¢ Ûõ�ª ý�½Ô¬ Â� ¢�Þä A §�

b

¤ ¥� �î ��ÎÆó�ý¥��µõ ßþ�
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√
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2
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5

2

( 2

√
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(�ûÅþÂ��õ ýø¤ ñ�Þä� ø ÅþÂ��õ) 1 ù¤�Þª üþ�õ¥�¢�¡ 1.4

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

:�� À÷Â��Â� °��Â� �� B2

ø A2

ù�Ú÷� BA = B ø AB = A �î ý¤�Ï �� À�ª�� 3× 3 ý�ûÅþÂ��õ B ø A Âð� (1

o ø I ( 4 I ø o ( 3 I ø I ( 2 B ø A ( 1

ÂÎ¨ ý�þ�¤¢ ,À�ª�� 0 , 5 , 2 , -1 : B ÅþÂ��õ ��¨ ö�µ¨ ý�û�þ�¤¢ ø -1 , 2 , 5 , 0 : A ÅþÂ��õ �¤�ú� ÂÎ¨ ý�û�þ�¤¢ Âð� (2

70 ýÂ¨�Â¨ ?´¨� ��Àî AB ÅþÂ��õ ��¨ ö�µ¨ ø �¤�ú�

20 ( 4 10 ( 3 5 ( 2 2 ( 1

?´¨� ��Àî ù¤��Þû (2A− I)3 Û¬�� ù�Ú÷� ,Àª�� A2 = o ø ÂÔ¬Â�è ø üã�Âõ ÅþÂ��õ A Âð� (3

6A− I ( 4 2A− I ( 3 8A− I ( 2 4A− I ( 1

87 ýÂ¨�Â¨ ?´¨� ��Àî

(

1

2

A

)

3

ÅþÂ��õ A =





1 −
√
3

√
3 1





Âð� (4

−I
2

( 4 −2I
2

( 3 2I
2

( 2 I
2

( 1

?´¨� ��Àî A ��¨ ÂÎ¨ ý�û�þ�¤¢ á�Þ¹õ , Am×5
=

[

(i+ j)2
]

Âð� (5

195 ( 4 190 ( 3 185 ( 2 180 ( 1

?´¨� ��Àî A6

ÅþÂ��õ ñø� ÂÎ¨ ý�û�þ�¤¢ âÞ�Û¬�� ,Àª�� A =













1 3 3

0 1 0

0 0 1













Âð� (6

(2× 3

5) + 1 ( 4 (2× 3

6) + 1 ( 3 31 ( 2 37 ( 1

?´¨� ��Àî (α, β) °�Âõ üþ��ø¢ ,Àª�� A2 = αA+ βI
2

ø A =





−2 1

5 4





Âð� (7

(4,13) ( 4 (4,11) ( 3 (2,13) ( 2 (2,11) ( 1

?´¨� ��Àî ù¤��Þû A2 − 4A ÅþÂ��õ Û¬�� , A =













1 2 2

2 1 2

2 2 1













Âð� (8

5(A+ I
3

) ( 4 5I
3

( 3 5A ( 2 o ( 1
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?´¨� ��Àî a+ b Û¬�� AB = BA Âð� .À÷�øÂÔõ B =





a− b b− 1

−4 −3





ø A =





2 −3

3 2





ÅþÂ��õ ø¢ (9

9 ( 4 -7 ( 3 7 ( 2 -9 ( 1

?´¨� ��Àî A6

ÅþÂ��õ �ø¢ ö�µ¨ ý�û�þ�¤¢ á�Þ¹õ ,Àª�� A =













1 1 1

0 1 1

0 0 1













Âð� (10

27 ( 4 7 ( 3 6 ( 2 1 ( 1
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3 −2





Âð� (11





1 2

−2 −3





( 4
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3 −3
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?´¨� ��Àî A7

ÅþÂ��õ ù�Ú÷� A =
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Âð� (12
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( 4





1 0

0 −1
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?´¨� ��Àî Â��Â� A11

ù�Ú÷� a 6= 0 ø A =







0 −1
a

a 0






Âð� (13

o ( 4 I ( 3 A ( 2 −A ( 1

?´¨� ��Àî (2I) + (2I)2 + (2I)3 + (2I)4 + (2I)5 Û¬�� ,Àª�� 2× 2 À��ø ÅþÂ��õ I Âð� (14

62I ( 4 32I ( 3 5I ( 2 2I ( 1

?´¨� ��Àî A96

ù�Ú÷� , A =
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√
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√
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√
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√
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Âð� (15





−496 0

0 −496





( 4





4
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?´Æ�÷ ¼�½¬ ��þ�ð ��Àî ù�Ú÷� ,Àª�� �ú÷� ý�±�ÂõÝû ü÷�Þû ÅþÂ��õ I ø üã�Âõ ÅþÂ��õ �¨ C ø B , A Âð� (16

A× (B × I) = (I ×A)×B (2 A×B = B ×A (1

(A×B)× C = A× (B × C) (4 I ×B = B × I (3
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?¢�ªüõ ÓþÂã� ��Àî Û¬�� ,À÷�øÂÔõ A
3×4

, B
5×3

, C
3×4

ý�ûÅþÂ��õ (17

B × C ( 4 A× C ( 3 A+B ( 2 A×A ( 1

?´¨� ��Àî n ¤�ÀÖõ ù�Ú÷� ,Àª�� An =





32 32
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 = 0 ý�ó¢�ãõ ý�û���� (19
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¨ ¢�Àã�

?´¨� ��Àî B ÅþÂ��õ üÜ¬� ÂÎì ý�û�þ�¤¢ âÞ� Û¬�� , AB =
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?´¨� ÅþÂ��õ ��Àî A−A−1
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?´¨� ��Àî A2

§�Øãõ ÅþÂ��õ ñø� ÂÎ¨ ý�û�þ�¤¢ á�Þ¹õ A =
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Âð� (5
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?´Æ�÷ ´¨¤¢ ��Àî ù�Ú÷� A =
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Âð� (6
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?´¨� ��Àî X ÅþÂ��õ ù�Ú÷� −2SX =





6 −6

4 −4





ø S =





−2 1

0 2





Âð� (8





1 1

−1 −1





( 4





−1 1

−1 1





( 3





1 −1

−1 1





( 2





−1 1

1 −1





( 1

?´¨� ��Àî X ÅþÂ��õ , AX =
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?´¨� ��Àî x+ y ù�Ú÷�

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

?Àª�� ÂÔ¬Â�è ���� ý�¤�¢







mx+ y = 0

3x+ 2y = 0

��¢�ãõ ù�Úµ¨¢ �� Àª�� ��Àî m ¤�ÀÖõ (11

m 6= 2

3

( 4 m =
3

2

( 3 m = −2
3

( 2 m 6= −3
2

( 1

?´¨� ��Àî (AB)−1 ÅþÂ��õ ö���õÂ�¢ ,Àª�� B =





2 3

0 −1





ø A =





−4 1

2 0





Âð� (12

−1
4

( 4 -4 ( 3

1

4

( 2 4 ( 1

?´¨� ��Àî A = [ai+ bj]
3×3

ÅþÂ��õ ö���õÂ�¢ ,À�ª�� �þ�¤¢ Âû ö�µ¨ ø ÂÎ¨ ýù¤�Þª j ø i ø üÖ�Ö� ¢Àä ø¢ b ø a Âð� (13

89 ü®�þ¤ ýÂ¨�Â¨

ab(a+ b) ( 4 a.b ( 3 a+ b ( 2 ÂÔ¬ ( 1

?´¨� ��Àî (A
−1 − I) ÅþÂ��õ ö���õÂ�¢ ,Àª�� A =





7 4

2 1





Âð� (14

8 ( 4 7 ( 3 6 ( 2 4 ( 1
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?´¨� ��Àî (A−1)2 ÅþÂ��õ ö���õÂ�¢ ,Àª�� A =





1 1

4 3





Âð� (15

-2 ( 4 2 ( 3 1 ( 2 -1 ( 1

?´¨� ��Àî AB ÅþÂ��õ ö���õÂ�¢ Û¬�� ,Àª�� A ÅþÂ��õ §�Øã��õ B À�÷�õ 2× 2ÅþÂ�����õ Âð� (16

.´Æ�÷ ��Üãõ ( 4 1 ( 3 ±1 ( 2 0 ( 1

72 ¢�¥� :�� ´¨� Â��Â�













3 3 3

a b c

b+ c a+ c a+ b













ÅþÂ��õ ö���õÂ�¢ ¤�ÀÖõ (17

��ÀØ»�û ( 4 a+ b+ c ( 3 2 ( 2 ÂÔ¬ ( 1
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∣

∣

∣

∣

ö���õÂ�¢ ¤�ÀÖõ (18

2(a+ b+ c) ( 4 2 ( 3 ÂÔ¬ ( 2 a+ b + c ( 1

ù¢ø�ê� ¤ÀÖ� ö���õÂ�¢ ¤�ÀÖõ �� ,¢�ª �ê�®� À��ø 2 ��¨ ö�µ¨ �ø¢ ÂÎ¨ ¤¢ âì�ø ÂÊ�ä �� Âð�

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1 3 4

5 2 a

6 −2 3

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

ö���õÂ�¢ ¤¢ (19

?¢�ªüõ

40 ( 4 30 ( 3 18 ( 2 12 ( 1

?´¨� ��Àî ù¤��Þû D =

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

1+ a b c

a 1+ b c

a b 1+ c

∣

∣

∣

∣

∣

∣

∣

∣

∣

∣

ö���õÂ�¢ Û¬�� ù�Ú÷� , a+ b+ c = 0 Âð� (20

1 ( 4 0 ( 3 a2 + b2 + c2 ( 2 ab+ bc+ ca ( 1
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(ü¨À�û ö�Øõ ø üÏøÂ¿õ âÏ�Öõ �� üþ��ª�) 3 ù¤�Þª üþ�õ¥�¢�¡ 3.4

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

A ý�ÎÖ÷ ¥� ø �Ü¬�ê ×þ �� C ø B ý�ÎÖ÷ ø¢ ¥� �î ¢¤�¢ ¢��ø �½Ô¬ ¤¢ �ÎÖ÷ À�� ,À�ª�� ¶Ü·õ ×þ §�

b

¤ �¨ C ø B , A Âð� (1

?Àª�� À��ø ý�Ü¬�ê ��

�ÎÖ÷ ×þ ÍÖê ( 4 �ÎÖ÷ ø¢ Â·î�À� ( 3 �ÎÖ÷ ×þ Ûì�À� ( 2 �ÎÖ÷ ø¢ �

f

Ö�ì¢ ( 1

1 ý�Ü¬�ê �� P ý�ÎÖ÷ ¥� ø

1

2

ý�Ü¬�ê �� d Í¡ ¥� �î �½Ô¬ ¥� üÏ�Ö÷ ü¨À�û ö�Øõ .À÷�øÂÔõ ö� ýø¤ P ý�ÎÖ÷ ø d Í¡ (2

?´¨� ��Àî ,À�û¢üõ Û�ØÈ� �¤ ö� §��¤ , A ý�ä�Þ¹õ ý�Ìä� �î ý�üãÜ®À�� ´��Æõ .Ý�õ�÷üõ A �¤ Àª��

√
2

2

( 4

√
2 ( 3

√
3

2

( 2

√
3 ( 1

ö�Øõ .À�îüõ âÎì �¤ �ú÷� ∆ Â�çµõ Í¡ ø À÷�ý¥��õ d′ ø d ´��� Í¡ ø¢ ,Âþ¥ ÛØª Õ��Îõ

?´¨� ��Àî Âþ¥ ÛØª ¤¢ ùÀªÉ¿Èõ ý�þø�¥ ø¢ ý�û¥�ÆÞ�÷ ¢¤�¡Â� ý�ÎÖ÷ ü¨À�û

(3

d′ ø d �� ý¥��õ üÎ¡ (2 d′ ø d Â� ¢�Þä üÎ¡ (1

Ýû Â� ¢�Þä Í¡ ø¢ (4 d′ ø d Â� §�Þõ ý�ùÂþ�¢ (3

d

d
′

∆

�� B ø A ¥� �î Àª�� �µª�¢ ¢��ø �½Ô¬ ßþ� ¤¢ ´¨� ßØÞõ �ÎÖ÷ À�� Â·î�À� .À÷�øÂÔõ �½Ô¬ ×þ ¤¢ C ø B , A ¯�Ö÷ (4

?Àª�� Âµõüµ÷�¨ 3 ý�Ü¬�ê �� C ¥� ø �Ü¬�ê ×þ

4 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

¥� üØþ ¥� ö� ý�Ü¬�ê �î ¢¤�¢ ¢��ø â�Âõ ßþ� ýø¤ �ÎÖ÷ À�� .´¨� øÂÔõ �½Ô¬ ×þ ¤¢ 8

√
2 âÜ® ñ�Ï �� ABCD â�Âõ (5

?Àª�� 8 Â��Â� ,â�Âõ ÂÎì ø¢

8 ( 4 4 ( 3 2 ( 2 º�û ( 1

��Àî ,À÷¥�Æ� 60

◦
ý�þø�¥ ÂÚþÀØþ �� C(O,5) ýùÂþ�¢ Â� ¯�Ö÷ ö� ¥� ùÀª Ý¨¤ ý�û§�Þõ �î �½Ô¬ ¥� üÏ�Ö÷ ü¨À�û ö�Øõ (6

?´¨�

5

√
2 á�ãª �� ø C �� �îÂõ Ýû ý�ùÂþ�¢ (2 10 á�ãª �� ø C �� �îÂõ Ýû ý�ùÂþ�¢ (1

5

√
2 á�ãª �� ø C �� �¤�¿µõ ý�ùÂþ�¢ (4 5 á�ãª �� ø C �� �¤�¿µõ ý�ùÂþ�¢ (3

Âê ´��� �¤ ∆ Í¡ .À÷�ù¢Âî âÎì O ý�ÎÖ÷ ¤¢ �¤ ÂÚþÀØþ ∆ ø d Í¡ ø¢ ÛØª Õ��Îõ

P ý�½Ô¬ Í¨�� �¤ Û¬�� ý�þø¤ Å³¨ ø ù¢�¢ ö�¤ø¢ ∆ ñ�� �Ìê ¤¢ �¤ d Í¡ ø ù¢Âî

ø¢ ¥� üØþ ÍÖê ø Àª�± ÷ d ý¥��õ ø Àª�± ÷ ∆ Â� ¢�Þä P ý�½Ô¬ Âð� .Ý�û¢üõ ©Â�

?¢�� Àû��¡ üÜØª �� Û¬�� âÎÖõ ,À�î âÎì �¤ ¯øÂ¿õ ý�Þ�÷

(7

üÌ�� (2 ùÂþ�¢ (1

üÞú¨ (4 Í¡ ×þ (3

∆ d

O
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?´¨� ��Àî ,À�µÆû §�Þõ ,âÏ�Öµõ Í¡ ø¢ Â� �î üþ�ûùÂþ�¢ �î�Âõ ü¨À�û ö�Øõ (8

â�Âõ ×þ Í�½õ ( 4 Ýû Â� ¢�Þä Í¡ ø¢ ( 3 ý¥��õ Í¡ ø¢ ( 2 Í¡ ×þ ( 1

�½Ô¬ ¤¢ �ÎÖ÷ ×þ ÍÖê Âð� .´¨� Âµõüµ÷�¨ 6 Â��Â� AB Í¡ù¤�� ñ�Ï �î ý¤�Ï �� À÷�âì�ø �½Ô¬ ×þ ¤¢ C ø B , A ¯�Ö÷ (9

á�÷ �� �

f

õø�ó ABC ¶Ü·õ ,Àª�� Âµõüµ÷�¨ 3 ý�Ü¬�ê �� C ý�ÎÖ÷ ¥� ø ù¢�� �Ü¬�ê ×þ �� B ø A ¯�Ö÷ ¥� �î Àª�� �µª�¢ ¢��ø

?´¨� ü·Ü·õ

ß�ì�Æó�ýø�Æµõ �þø��ó�Ý��ì ( 4 �þø��ó�Ý��ì ( 3 á�®��ýø�Æµõ ( 2 ß�ì�Æó�ýø�Æµõ ( 1

�ÎÖ÷ �¨ ßþ� �� �î ü·Ü·õ ´��Æõ ,À�ª�� ×þ ý�Ü¬�ê �� d Í¡ ¥� �î Àª�� �µª�¢ ¢��ø C(O,5) ýùÂþ�¢ ýø¤ �ÎÖ÷ �¨ �ú�� Âð� (10

?´¨� ��Àî ,¢�ªüõ �µ¡�¨

12 ( 4 9 ( 3 8 ( 2 6 ( 1

?´¨� ��Àî Û¬�� (âÎÖõ) íÂµÈõ ÛÊê .À�îüÞ÷ ¤�±ä ö� §�

b

¤ ¥� ø ´¨� ¢�Þä üÏøÂ¿õ ¼Î¨ ×þ ¤�½õ Â� ý��½Ô¬ (11

üó�óÁû ( 4 üÌ�� ( 3 üÞú¨ ( 2 ùÂþ�¢ ( 1

�Ü¬�ê ×þ �� �ÎÖ÷ �¨ ßþ� ¥� �î ý��÷�ð �� ´ê�þ ö���üõ �½Ô¬ ¤¢ �ÎÖ÷ À�� .À÷�øÂÔõ �½Ô¬ ¤¢ d Í¡ ø C , B , A ¯�Ö÷ (12

?Àª�� À��ø ×þ ý�Ü¬�ê �� d Í¡ ¥� ø

¤�Þªü� �þ º�û ( 4 ×þ ù¤��Þû ( 3 ¤�Þªü� �þ ×þ ( 2 ×þ �þ º�û ( 1

��Àî Û¬�� (âÎÖõ) íÂµÈõ ÛÊê .Àû¢üõ ©Â� �¤ ö� ü��þ�� ø üþ��� ý�Þ�÷ ø¢ Âû üÏøÂ¿õ ¼Î¨ ×þ ¤�½õ Ûõ�ª ý��½Ô¬ (13

?´¨�

´¨�¤ Í¡ ×þ ( 4 üÞú¨ ( 3 âÏ�Öµõ Í¡ ø¢ ( 2 üó�óÁû ( 1

�� ��÷ D ø C ¥� ø �Ü¬�ê ×þ �� B ø A ¥� �î �½Ô¬ ßþ� ¤¢ üÏ�Ö÷ ü¨À�û ö�Øõ .À÷�øÂÔõ �½Ô¬ ¤¢ D ø C , B , A ¯�Ö÷ (14

?Àª�� À÷���üÞ÷ ��þ�ð ��Àî À�ª�� �Ü¬�ê ×þ

�ÎÖ÷ ¤�ú� ( 4 �ÎÖ÷ ×þ ( 3 �ÎÖ÷ ÂÔ¬ ( 2 �ÎÖ÷ ¤�Þªü� ( 1

ý¤�Ï �� ¢¤�¢ ¢��ø Í¡ ø¢ ßþ� Ûõ�ª ý�½Ô¬ ¤¢ �ÎÖ÷ À�� .´¨� À��ø 2 Â��Â� ÂÚþÀØþ ¥� d′ ø d ý¥��õ Í¡ ø¢ ý�Ü¬�ê (15

?Àª�� 2 �� Â��Â� d′ ø d Í¡ ø¢ ¥� ö� Û¬��ê á�Þ¹õ �î

¤�Þªü� ( 4 2 ( 3 1 ( 2 º�û ( 1

öø¤¢ �Ø¨ �îÂõ Âð� .Ý��îüõ ���Â� Û�ÎµÆõ ýø¤ �¤ �Ø¨ .À÷�øÂÔõ 2 á�ãª �� ý��Ø¨ ø 9 ø 6 á�®� ñ�Ï �� üÜ�ÎµÆõ (16

Û�ÎµÆõ �¤�¡ ö� ¥� üÈ¿� ø Û�ÎµÆõ Û¡�¢ �Ø¨ ¥� üÈ¿� �Ø÷� ¯Âª �� �Ø¨ �îÂõ ü¨À�û ö�Øõ ´��Æõ ,Àª�� Û�ÎµÆõ

?´¨� ��Àî ,Àª�� �µª�¢ ¤�Âì

44 ( 4 28 ( 3 26 ( 2 10 ( 1

31



,À�µÆû �Ü¬�ê ×þ �� üãÜ®¤�ú� ö� á�®� üõ�Þ� ¥� �î �½Ô¬ ¥� üÏ�Ö÷ ü¨À�û ö�Øõ ,Âþ¥ ý�ûüãÜ®¤�ú� ¥� ×þ��Àî ¤¢ (17

?´¨� üú� Â�è ù¤��Þû

´þ�î ( 4 ß�ì�Æó�ýø�Æµõ ý�Ö÷¥ø£ ( 3 á�®��ý¥��µõ ( 2 Û�ÎµÆõ ( 1

ABC ¶Ü·õ ý�û�÷��õ ü¨ÂÞû ý�ÎÖ÷ ü¨À�û ö�Øõ .À�µÆû ´��� âÜ® ßþ� Â� ¢¤�ø ý�÷��õ ñ�Ï ø BC âÜ® , ABC ¶Ü·õ ¤¢ (18

?´¨� ��Àî

BC Â� ¢�Þä üÎ¡ (2 BC �� ý¥��õ Í¡ ø¢ (1

BC âÜ® Í¨ø �îÂõ �� ý�ùÂþ�¢ (4 BC Â� §�Þõ ý�ùÂþ�¢ (3

?´¨� ��Àî ,Àª�� ´��� ý¤�ÀÖõ âÏ�Öµõ Í¡ ø¢ ¥� ö�ÈÜ¬��ê ´±Æ÷ �î �½Ô¬ ¥� üÏ�Ö÷ ü¨À�û ö�Øõ (19

ùÂþ�¢ ø¢ ( 4 ùÂþ�¢ ×þ ( 3 Í¡ ø¢ ( 2 Í¡ ×þ ( 1

?´¨� ��Àî ,À÷¤Áðüõ B ø A ý�ÎÖ÷ ø¢ ¥� �î üþ�ûùÂþ�¢ �îÂõ ü¨À�û ö�Øõ (20

AB Â� ¢�Þä Í¡ ( 4 AB �� ý¥��õ Í¡ ø¢ ( 3 AB Â� ¢�Þä Í¡ ×þ ( 2 AB �� ý¥��õ ¯�Î¡ ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 2 4 4 4 4 4 2 1 1 2 3 3 2 1 3 3 2 1 3
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(ùÂþ�¢) 4 ù¤�Þª üþ�õ¥�¢�¡ 4.4

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

.´¨� B = (−2,4) ý�ÎÖ÷ �� M ý�Ü¬�ê Â��Â�

√
2 ýù¥�À÷� �� A = (1,3) ý�ÎÖ÷ ¥� M = (x, y) íÂ½µõ ý�ÎÖ÷ ý�Ü¬�ê (1

77 ýÂ¨�Â¨ ?´¨� ��Àî M ´îÂ� Â�Æõ ýùÂþ�¢ á�ãª

4 ( 4 5 ( 3 2

√
5 ( 2 2

√
6 ( 1

��Àî (6,2) ´��� ý�ÎÖ÷ ¥� íÂ½µõ ý�Ü¬�ê ßþÂµÞî ,¢¤�¢ ¤�Âì x2 + y2 − 4x + 2y = 4 ýùÂþ�¢ ýø¤ M íÂ½µõ ý�ÎÖ÷ (2

?´¨�

5 ( 4 4 ( 3 3 ( 2 2 ( 1

?´¨� ��Àî ∆ : y = 2x − 1 Í¡ Â� §�Þõ ø A = (−3,3) ý�ÎÖ÷ ¥� �¤Áð ýùÂþ�¢ ßþÂ�×��î á�ãª (3

2

√
5 ( 4 2 ( 3 4 ( 2

√
5 ( 1

?´¨� ��Àî Â��Â� 2x2 − 4x+ 2y2 + 12y − 12 = 0 ý�ó¢�ãõ �� ùÂþ�¢ á�ãª ýù¥�À÷� (4

2 ( 4 3 ( 3 4 ( 2 5 ( 1

?´¨� §�Þõ x2 + 2x+ y2 − 2y = 0 ýùÂþ�¢ Â� y = k Í¡ k ¤�ÀÖõ �� ý�¥� �� (5

1±
√
2 ( 4 3 ø -3 ( 3 −

√
2 ø

√
2 ( 2 1 ø -1 ( 1

?´¨� ��Àî A ý�ÎÖ÷ ��Êµ¿õ ,À÷¤Áðüõ A ´��� ý�ÎÖ÷ ¥� À÷¢�Þä x2 + y2 − 2x + 4y = 0 ýùÂþ�¢ Â� �î üÏ�Î¡ ��Þ� (6

(−1,2) ( 4 (2,−1) ( 3 (−2,1) ( 2 (1,−2) ( 1

?À÷¤Áðüõ üµ��� ý�ÎÖ÷ ¥� ù¤��Þû 2x2 + (a− 1)y2 − 3x+ 4y = 0 ý�ó¢�ãõ �� ü�½�õ Â� ý�ûÝ��ì a ¤�ÀÖõ ��Àî ý�¥� �� (7

0 ( 4 1 ( 3 2 ( 2 3 ( 1

?´¨� ��Àî m ,À�îüõ ¤�±ä A(4,m) ý�ÎÖ÷ ¥� ´¨� §�Þõ 3x+ 4y = −2 Í¡ Â� ø (1,5) ö� �îÂõ �î ý�ùÂþ�¢ (8

4 ( 4 2 ( 3 1 ( 2 0 ( 1

?´¨� Í¡ ��Àî ýø¤ 2x2 + 2y2 + (a− 1)x + (2a− 1)y = 3 ýùÂþ�¢ �îÂõ (9

4x+ 8y = 1 ( 4 4y − 8x = −1 ( 3 4y − 8x = 1 ( 2 8x+ 4y = −1 ( 1

?´¨� ¤ÀÖ� ùÂþ�¢ ö� Í�½õ ,À�ª�� §�Þõ ý�ùÂþ�¢ Â� 2y = 7− 4x ø y + 2x = 5 Í¡ ø¢ Âð� (10

2

√
5 π ( 4 3

√
5 π ( 3

3

√
5

10

π ( 2

3

√
5

20

π ( 1

84 ýÂ¨�Â¨ ?´¨� ��Àî ùÂþ�¢ ßþ� á�ãª ,´¨� (−1,4) ø (2,1) ý�ÎÖ÷ ø¢ Â� ùÀ÷¤Áð ý�ùÂþ�¢ �îÂõ (a,2a) ý�ÎÖ÷ (11

3

√
2 ( 4 2

√
2 ( 3 4 ( 2 3 ( 1
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?´¨� §�Þõ x+ 3y = 0 ý�ó¢�ãõ �� Í¡ Â� x2 + y2 − 2x + 4y + a = 0 ý�ó¢�ãõ �� ùÂþ�¢ a ¤�ÀÖõ ��Àî ý�¥� �� (12

5 ( 4 3 ( 3

5

2

( 2

3

2

( 1

?À�îüõ âÎì ´±·õ Âä ��Àî �� �¤ �û y ¤�½õ ,¢¤Áðüõ (3,−1) ø (−1,1) ý�ÎÖ÷ ø¢ ¥� �î ý�ùÂþ�¢ ßþÂµØ��î (13

2 ( 4

√
3 ( 3

√
2 ( 2 1 ( 1

ñ�Ï ,¢¤ÁÚ� ��Êµ¿õ �

b

À±õ ¥� ùÂþ�¢ ßþ� Âð� .´¨� (m− 1)x + y −m+ 3 = 0 �¤�¬ �� ý�ùÂþ�¢ ý�ûÂÎì üÜî ý�ó¢�ãõ (14

:�� ´¨� Â��Â� ùÂþ�¢ á�ãª

√
3 ( 4

√
5 ( 3 2

√
5 ( 2 5 ( 1

?´¨� ��Àî a ¤�ÀÖõ ,À÷�§�Þõ Ýû Â� x2 + y2 − 4x+ 2y = a ø (x− 1)2 + y2 + 4y = 0 ýùÂþ�¢ ø¢ (15

4

√
2− 2 ( 4 4

√
2− 1 ( 3 2− 4

√
2 ( 2 1− 4

√
2 ( 1

?À÷��÷�Ú� ÂÚþÀØþ �� ´±Æ÷ x2 + y2 − 4x+ 8y + 19 = 0 ø x2 + y2 − 4x+ 4y = 1 ý�û�ó¢�ãõ �� ùÂþ�¢ ø¢ (16

ýÂÚþ¢ �¤�¡ üØþ ( 4 �ÎÖ÷ ø¢ ¤¢ âÏ�Öµõ ( 3 üÜ¡�¢ §�Þõ ( 2 ü�¤�¡ §�Þõ ( 1

86 ü®�þ¤ ýÂ¨�Â¨ ?À÷�Û¡�¢ §�Þõ x2 + y2 − 4y + b = 0 ø x2 + y2 + 2x− 2y = 0��¢�ãõ �� ùÂþ�¢ ø¢ b ¤�ÀÖõ ��Àî ý�¥� �� (17

-2 ( 4 -3 ( 3 -4 ( 2 -5 ( 1

87 ü�Â¹� ýÂ¨�Â¨ ?À÷¤�¢ �¤ â®ø ��Àî Ýû �� ´±Æ÷ x2 + y2 +8x−4y+12 = 0 ø x2 + y2 −2x+6y = 8��¢�ãõ �� ùÂþ�¢ ø¢ (18

�¤�¿µõ ( 4 âÏ�Öµõ ( 3 Û¡�¢ §�Þõ ( 2 �¤�¡ §�Þõ ( 1

�ÎÖ÷ ø¢ ¤¢ C′ : x2 + y2 −8y −m2 +16 = 0 ø C : (x+3)2 + y2 − (2m+1)2 = 0 ýùÂþ�¢ ø¢ �� Àª�� ��Àî m ¢øÀ� (19

(m ≥ 0) ?À�ª�� âÏ�Öµõ

m > 4 �þ 0 ≤ m <
4

3

( 4

4

3

< m < 4 ( 3 0 ≤ m < 4 ( 2 m >
4

3

( 1

?À�îüõ âÎì �ûñ�Ï ��Àî �� �¤ y = 1 ý�ó¢�ãõ �� Í¡ , ñø� â�¤ ¥�ÆÞ�÷ Â� §�Þõ ø (2,0) �îÂõ �� ùÂþ�¢ (20

2+
√
2 ø 2−

√
2 ( 4

5

2

ø

1

2

( 3 4 ø 0 ( 2 3 ø 1 ( 1
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1 3 1 2 2 1 3 4 2 1 2 3 2 1 1 4 2 1 1 2
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(ùÂþ�¢) 5 ù¤�Þª üþ�õ¥�¢�¡ 5.4

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

��Àî Àª�� 70 Â��Â� B(−1,4) ø A(1,−2) ¯�Ö÷ ¥� �ú÷� Û¬��ê ��ã�Âõ á�Þ¹õ �î (x, y) À�÷�õ üÏ�Ö÷ �ä�Þ¹õ ü¨À�û ö�Øõ (1

?´¨�

10 á�ãª ø (0,1) �îÂõ �� ý�ùÂþ�¢ (2 10 á�ãª ø (1,0) �îÂõ �� ý�ùÂþ�¢ (1

5 á�ãª ø (0,1) �îÂõ �� ý�ùÂþ�¢ (4 5 á�ãª ø (1,0) �îÂõ �� ý�ùÂþ�¢ (3

:Âð� ´¨� ùÂþ�¢ ý�ó¢�ãõ (m− 1)x2 + (2m− 3)y2 = k2 + 1 ý�Î��¤ (2

.À�ª�� �� Âû m, k ( 4 m, k > 2 ( 3 .Àª�� �� Âû k ø m = −2 ( 2 .Àª�� �� Âû k ø m = 2 ( 1

¤¢ C : x2 + y2 − 2x+ 2y + 1 = 0 ýùÂþ�¢ ýø¤ �¤ A Â�çµõ ý�ÎÖ÷ ø D : 3x− 4y + 8 = 0 Í¡ ýø¤ �¤ H Â�çµõ ý�ÎÖ÷ (3

?´¨� ��Àî AH ý�Ü¬�ê ßþÂµû���î ,ÝþÂ�ðüõ ÂÑ÷

ÂÔ¬ ( 4 1 ( 3 2 ( 2 3 ( 1

ßþÂµÈ� � .À ÷¤Áðüõ (−1,2) ý�ÎÖ÷ ¥� ùÂ þ�¢ ö� ý�ûÝ�� ì ��Þ� ø ´¨� §�Þõ y = 2x − 1 ý�ó¢�ãõ � � üÎ¡ Â� ý�ùÂþ�¢ (4

?´¨� ��Àî �û x ¤�½õ ¥� ùÂþ�¢ ßþ� ¯�Ö÷ ý�Ü¬�ê

6 ( 4 5 ( 3 3+
√
2 ( 2 2+

√
5 ( 1

�� � � A(8,0) ý�ÎÖ÷ ¥� ùÂ þ�¢ ßþ� .À�îüõ âÎì 8 ñ�Ï �� ýÂ�ø ¤¢ �¤ 3x + 4y + 8 = 0 Í¡ O(1,1) �îÂõ � � ý�ùÂþ�¢ (5

?¢�ªüõ ´þø

b

¤ ý��þø�¥

90

0

( 4 60

0

( 3 30

0

( 2 45

0

( 1

?À�îüõ �À� ñ�Ï ��Àî �� ýÂ�ø x2 + y2 − 2x = 0 ýùÂþ�¢ ¤¢ 2x+ y = 3 Í¡ (6

6√
5

( 4

3√
5

( 3

4√
5

( 2

2√
5

( 1

?´¨� ��Àî ,¢¤ÁÚ� A = (2,3) ý�ÎÖ÷ ¥� ø Àª�� W = (−1,−2) ý�ÎÖ÷ ö� �îÂõ �î ý�ùÂþ�¢ ý�ó¢�ãõ (7

(x+ 1)2 + (y + 2)2 = 2(2 (x− 1)2 + (y − 2)2 = 34(1

(x+ 1)2 + (y + 2)2 = 34(4 (x− 1)2 + (y − 2)2 = 2(3

91 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî ¢¤Áðüõ (0,0) ø (−2,4) ø (2,1) ��Êµ¿õ �� �ÎÖ÷ �¨ ¥� �î ý�ùÂþ�¢ á�ãª (8

3/5 ( 4 3 ( 3 2/5 ( 2 2 ( 1

?´¨� À�� �ÎÖ÷ ßþ� ��Êµ¿õ âÞ� ,À÷¤Áðüõ �ÎÖ÷ ×þ ¥� mx2 + 2y2 − 4mx+ 4y = 0 ü�½�õ Â� Ý��ì ¯�Î¡ ��Þ� (9

-4 ( 4 -2 ( 3 4 ( 2 1 ( 1

?À�îüõ Ý�ÆÖ� ýø�Æõ ´ÞÆì ø¢ �� �¤ x2 + y2 − 2x = 8 ýùÂþ�¢ ¼Î¨ Âþ¥ ý�ûÍ¡ ¥� ×þ��Àî (10

y = 2 ( 4 2x− y = 3 ( 3 x+ 2y = 1 ( 2 x = −1 ( 1
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87 ýÂ¨�Â¨ ?´¨� ��Àî �ûùÂþ�¢ ßþ� á�ãª ,À÷�§�Þõ ��Êµ¿õ ý�û¤�½õ Â� ø �µªÁð (2,1) ý�ÎÖ÷ ¥� ùÂþ�¢ ø¢ (11

2 , 5 ( 4 2 , 4 ( 3 1 , 5 ( 2 1 , 4 ( 1

78 ¢�¥� ?´¨� ��Àî Àª�� x2 + y2 = 5 ýùÂþ�¢ �¤�¡ A = (m,m− 1) ý�ÎÖ÷ �Ø÷� ý�Â� m ¢øÀ� (12

m < −1 �þ m > 2 ( 4 m < 2 ( 3 m > −1 ( 2 −1 < m < 2 ( 1

,Àª�� 3 ø 1 °��Â� �� x2 + y2 − 4x + 2y +m = 0 ýùÂþ�¢ ¯�Ö÷ ¥� P = (4,−1) ý�ÎÖ÷ ý�Ü¬�ê ßþÂµÈ�� ø ßþÂµÞî Âð� (13
(.´¨� ùÂþ�¢ �¤�¡ P ) ?´¨� ��Àî Â��Â� m ¤�ÀÖõ

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

81 ¢�¥� : ù�Ú÷� ,´¨� 2 Â��Â� ax2 + y2 + 2x+ 4y = k ýùÂþ�¢ á�ãª (14

k = 2 ( 4 k = −1 ( 3 k = 1 ( 2 k = 0 ( 1

á�ãª ,¢¤ÁÚ� (5,2) ý�ÎÖ÷ ¥� ùÂþ�¢ ßþ� Âð� .À÷�ùÂþ�¢ ×þ ý�ûÂÎì (m+ 2)y + (m+ 1)x+ 1 = 0 ý�ó¢�ãõ �� ¯�Î¡ �µ¨¢ (15

83 ýÂ¨�Â¨ ?´¨� ¤ÀÖ� ö�

3

√
2 ( 4 2

√
3 ( 3 5 ( 2 4 ( 1

90 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî Âµð¤�� ýùÂþ�¢ ÂÎì ,´¨� §�Þõ ��Êµ¿õ ¤�½õ ø¢ Âû Â� ø �µªÁð (−1,2) ý�ÎÖ÷ ¥� ý�ùÂþ�¢ (16

15 ( 4 12 ( 3 10 ( 2 8 ( 1

?À�ª�� �¤�¡ §�Þõ (x− 1)2 + (y + 5)2 = k ø (x− 5)2 + (y + 2)2 = 4 ý�ûùÂþ�¢ �� Àª�� ��Àî k ¤�ÀÖõ (17

9 ( 4 4 ( 3 1 ( 2 3 ( 1

?À÷¤�¢ üã®ø �� Ýû �� ´±Æ÷ x2 + y2 − 2x+ 4y = 0 ø x2 + y2 + 2x− 4y = 0��¢�ãõ �� ùÂþ�¢ ø¢ (18

�¤�¡ §�Þõ ( 4 âÏ�Öµõ ( 3 �¤�¿µõ ( 2 Û¡�Àµõ ( 1

AB Í¡ù¤�� ñ�Ï ,À��îüõ âÎì B ø A ¯�Ö÷ ¤¢ �¤ ÂÚþÀÞû x2 + y2 + 4x − y = 0 ø x2 + y2 + 3x + y = 0 ýùÂþ�¢ ø¢ (19

?´¨� ��Àî

3

4

√
5 ( 4

7

5

√
5 ( 3

3

4

√
3 ( 2

7

5

√
3 ( 1

?´¨� ¤ÀÖ� x2 + y2 + 3x− y = 0 ýùÂþ�¢ Â� A(2,1) ý�ÎÖ÷ ¥� ��¨Âõ §�Þõ ñ�Ï (20

√
5 ( 4 5 ( 3

√
10 ( 2 10 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 3 4 4 2 2 3 4 4 2 2 1 2 4 2 4 1 2 1 4
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b

¨ ¢�Àã�

��Àî ,´¨� B(6,0) ý�ÎÖ÷ ¥� �ú÷� ý�Ü¬�ê ÓÊ÷ A(0,3) ý�ÎÖ÷ ¥� �ú÷� ý�Ü¬�ê �î P (x, y) À�÷�õ üÏ�Ö÷ ü¨À�û ö�Øõ (1

?´¨�

2

√
3 á�ãª ø (0,5) �îÂõ �� ý�ùÂþ�¢ (2 2

√
5 á�ãª ø (−2,4) �îÂõ �� ý�ùÂþ�¢ (1

2x2 + y2 = 10 üÌ�� (4 9x2 + 16y2 = 144 üÌ�� (3

?´¨� ��Àî ,¢¤Áðüõ A(1,0) ý�ÎÖ÷ ¥� �î x2 + y2 − 2x+ 2y = 2 ýùÂþ�¢ Â�ø ßþÂµð¤�� ø ßþÂ�ù���î ñ�Ï âÞ� (2

5 ( 4 2

√
3+ 4 ( 3 3 ( 2 4 ( 1

?´¨� ��Àî ,À�îüõ �À� y = x− 2 Í¡ Â� x2 + y2 − 4x+ 4y + 4 = 0 ýùÂþ�¢ �î üÎ¡ù¤�� ñ�Ï (3

3

√
2 ( 4 4 ( 3 2

√
2 ( 2 2 ( 1

77 ¢�¥� ?´¨� ¤ÀÖ� ùÂþ�¢ á�ãª ,Àª�� ùÂþ�¢ (a− 1)x2 + 3y2 = a+ 5 ü�½�õ ü¨À�û Çþ�Þ÷ Âð� (4

R =
√
2 ( 4 R = 2 ( 3 R =

√
3 ( 2 R = 3 ( 1

72 ýÂ¨�Â¨ ?´¨� ��Àî �ø¢ ý����÷ ¥�ÆÞ�÷ ø ñø� ý����÷ ¥�ÆÞ�÷ Â� §�Þõ ø 3

√
2 á�ãª �� ùÂþ�¢ ý�ó¢�ãõ (5

x2 + y2 − 12x = 18 (2 x2 + y2 − 12y = 18 (1

x2 + y2 − 12x+ 18 = 0 (4 x2 + y2 − 12y + 18 = 0 (3

74 ýÂ¨�Â¨ ?´¨� ¤ÀÖ� ùÂþ�¢ ßþ� á�ãª ,¢¤Áðüõ (1,1) ý�ÎÖ÷ ¥� a(x2 + y2) + b(x+ y) = 0 ý�ó¢�ãõ �� ùÂþ�¢ (6

√
2

2

( 4 a
√
2 ( 3

b

a
( 2

√
2 ( 1

67 ýÂ¨�Â¨ ?´¨� ��Àî ,Àª�� §�Þõ x2 + y2 − 4x − 6y − 3 = 0 ýùÂþ�¢ Â� ø C(0,1) ©�îÂõ �î ý�ùÂþ�¢ ý�ó¢�ãõ (7

x2 + y2 − 2y − 23+ 16

√
2 = 0 (2 x2 + y2 − 2y − 11+ 8

√
2 = 0 (1

x2 + y2 + 2y + 23+ 16

√
2 = 0 (4 x2 + y2 + 2y + 11+ 8

√
2 = 0 (3

68 ýÂ¨�Â¨ ?À�îüõ É¿Èõ �¤ ùÂþ�¢ ×þ (k − 2)x2 + (6− k)(y + 1)2 = 18 ý�ó¢�ãõ , k ¤�ÀÖõ �� ý�¥� �� (8

2 ( 4 4 ( 3 6 ( 2 8 ( 1

69 ýÂ¨�Â¨ ?´¨� ��Àî ùÂþ�¢ ý�ó¢�ãõ ,´¨� ùÂþ�¢ ý�ÎÖ÷ ×þ A ø �îÂõ O′
Âþ¥ ÛØª ¤¢ (9

x2 + y2 − 2x − 2y = 2 (2 x2 + y2 − 3x− y = 4 (1

x2 + y2 − 3x− y = 2 (4 x2 + y2 − 2x − 2y = 4 (3O′(۱,۱)

O

A(٣،١)
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,À÷¤�¢ ¤�Âì x2 + 8x+ y2 − 18y + 96 = 0 ü�½�õ ýø¤ N ý�ÎÖ÷ ø x2 + y2 − 2x+ 6y + 6 = 0 ü�½�õ ýø¤ M ý�ÎÖ÷ (10

?´¨� ��Àî MN ý�Ü¬�ê ßþÂµÈ��

5 ( 4 6 ( 3 15 ( 2 16 ( 1

?´¨� ��Àî ,Àª�� y2 + x2 − 2x = 12 ýùÂþ�¢ �¤�¡ A(m+ 1,m− 1) ý�ÎÖ÷ �Ø÷� ý�Â� m ¢øÀ� (11

−2 < m < 3 ( 4 m < −2 ( 3 m > 3 ( 2 m < −2 �þ m > 3 ( 1

?´¨� ùÂþ�¢ ×þ ý�ó¢�ãõ (3a− 1)(x+ 1)2 + (a+ 3)(y − 1)2 = 4 ý�ó¢�ãõ , a ¤�ÀÖõ ��Àî ý�¥� �� (12

2 ( 4 1 ( 3 -2 ( 2 -1 ( 1

?À�îüõ ¤�±ä Âþ¥ ý�ÎÖ÷ ��Àî ¥� ,À�î ¤�±ä C(5,3) ø B(6,2) ø A(3,−1) ý�ÎÖ÷ �¨ ¥� �î ý�ùÂþ�¢ (13

(2,0) ( 4 (−2,0) ( 3 (4,1) ( 2 (4,−1) ( 1

?´¨� ��Àî a ¤�ÀÖõ ,´¨� §�Þõ x2 + y2 − 4x+ 2y + 4 = 0 ü�½�õ Â� 3x+ 4y + a = 0 Í¡ (14

-7 �þ 4 ( 4 -7 �þ 3 ( 3 7 �þ -3 ( 2 7 �þ 4 ( 1

?´¨� ��Àî À��ø 4 ÂÎì ø (2,−1) �îÂõ �� ý�ùÂþ�¢ ý�ó¢�ãõ (15

x2 + y2 − 4x+ 2y = 12 (2 x2 + y2 + 4x− 2y = 12 (1

x2 + y2 − 4x + 2y + 1 = 0 (4 x2 + y2 + 4x− 2y + 1 = 0 (3

78 ýÂ¨�Â¨ ?À÷��÷�Ú� Ýû �� ´±Æ÷ x2 + y2 + 2y = 0 ø (x− 1)2 + (y + 2)2 = 5��¢�ãõ �� ùÂþ�¢ ø¢ (16

âÏ�Öµõ ( 4 Û¡�Àµõ ( 3 ü�¤�¡ §�Þõ ( 2 üÜ¡�¢ §�Þõ ( 1

80 ýÂ¨�Â¨ ?À÷��÷�Ú� ÂÚþÀØþ �� ´±Æ÷ x2 + y2 − 4x+ 8y + 19 = 0 ø x2 + y2 − 4x+ 4y = 1 ý�û�ó¢�ãõ �� ùÂþ�¢ ø¢ (17

ýÂÚþ¢ �¤�¡ üØþ ( 4 �ÎÖ÷ ø¢ ¤¢ âÏ�Öµõ ( 3 üÜ¡�¢ §�Þõ ( 2 ü�¤�¡ §�Þõ ( 1

84 ¢�¥� ?´¨� ��Àî ¢�ªüõ §�Þõ (x− 1)2 + y2 = 1 ø (x − 3)2 + y2 = 25 ýùÂþ�¢ ø¢ Âû Â� �î ý�ùÂþ�¢ ßþÂµØ��î á�ãª (18

3

2

( 4

1

2

( 3 2 ( 2 1 ( 1

,´¨� (2α,2β) ö� �îÂõ ��Êµ¿õ �î (x− α)2 + (y − β)2 =
(

1+
√

α2 + β2
)

2

ýùÂþ�¢ �� Û¡�¢ §�Þõ ýùÂþ�¢ ý�ó¢�ãõ (19

66 ýÂ¨�Â¨ ?´¨� ��Àî

(x − 2α)2 + (y − 2β)2 =
1

9

(2 (x− 2α)2 + (y − 2β)2 =
1

16

(1

(x− 2α)2 + (y − 2β)2 = 1 (4 (x− 2α)2 + (y − 2β)2 =
1

4

(3

?´¨� ��Àî Â��Â� ,¢�ªüõ Ý¨¤ x2 + y2 −2x+4y+3 = 0 ý�ó¢�ãõ �� ùÂþ�¢ Â� A = (4,1) ý�ÎÖ÷ ¥� �î ü¨�Þõ �ãÎì ñ�Ï (20

84 ýÂ¨�Â¨

2

√
3 ( 4 5 ( 3 4 ( 2 3 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 4 1 2 4 4 3 4 4 1 1 2 3 2 4 3 2 2 3 1
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b

¨ ¢�Àã�

?´¨� ��Àî ö�÷�î ø¢ ¥� 2 ×��î ÂÎì ñ�Ï ø

√
8

3

�îÂõ ¥� �øÂ¡ �� üÌ�� ¥� �ÎÖ÷ Âû Û¬��ê á�Þ¹õ (1

6 ( 4 4 ( 3 2

√
2 ( 2 2 ( 1

,´¨� 2

√
2 ö� ×��î ÂÎì ñ�Ï ø 2

√
3 ö� ï¤�� ÂÎì ñ�Ï �î O(−1,2) �îÂõ �� Ý��ì üÌ�� ý�ûö�÷�î ¥� üØþ ��Êµ¿õ (2

?´¨� ��Àî

(1,2) ( 4 (−1,4) ( 3 (−1,3) ( 2 (0,2) ( 1

ÂÎì ñ�Ï ø

√
3

2

�îÂõ ¥� �øÂ¡ ø O(0, a) �îÂõ �� üÌ�� ü÷�÷�î ý�û§�

b

¤ ¥� üØþ A(0,1) ý�ÎÖ÷ a ¤�ÀÖõ ��Àî ý�¥� �� (3

?´¨�

√

a2 + 15×��î

4 ( 4 3 ( 3 -5 ( 2 -7 ( 1

¥� M ý�ÎÖ÷ Û¬��ê á�Þ¹õ ,¢¤�¢ ¤�Âì

4

√
3

3

×��î ÂÎì ñ�Ï ø

8

√
3

9

ü÷�÷�î Â�ø ñ�Ï �� üÌ�� ýø¤ Â� M(x, y) ý�ÎÖ÷ (4

?´¨� ��Àî üÌ�� ßþ� ö�÷�î ø¢

6 ( 4 2

√
3 ( 3 3 ( 2

√
6 ( 1

ï¤�� ÂÎì ñ�Ï ,Àª�� üÌ�� ö�÷�î (4,2) ý�ÎÖ÷ Âð� .´¨�

√
2 Â��Â� O(1,2) �îÂõ �� üÌ�� ×þ ¤�Îì� ý�ûñ�Ï ´±Æ÷ (5

?´¨� ��Àî üÌ��

2

√
6 ( 4 4

√
6 ( 3 3

√
2 ( 2 6

√
2 ( 1

ý�ÎÖ÷ ý�û�Ü¬�ê á�Þ¹õ �î ü�¤�¬ ¤¢ .´¨�

√
1− k ×��î ÂÎì ñ�Ï ø 2

√
1− k ï¤�� ÂÎì ñ�Ï �� üÌ�� ¥� ý��ÎÖ÷M (6

?´¨� ��Àî âÎÖõ ßþ� ü÷�÷�î ý�Ü¬�ê ,Àª�� 4 Â��Â� üÏøÂ¿õ âÎÖõ ßþ� ö�÷�î ø¢ ¥� M

6 ( 4 2

√
3 ( 3 3 ( 2

√
3 ( 1

?´¨� ��Àî üÌ�� ßþ� �îÂõ ¥� �øÂ¡ .À÷�â�Âõ ×þ §��¤ ,üÌ�� ×þ ý�ûö�÷�î ù�ÂÞû �� ü÷�÷�îÂ�è §��¤ (7

1

3

( 4

√
2

2

( 3

1

2

( 2

√
3

2

( 1

��Àî ,¢�ª ¢�Þä ö� ï¤�� ÂÎì Â� üÌ�� ö�÷�î ¥� �î ýÂ�ø ýù¥�À÷� , 1 ×��î ÂÎì ñ�Ï ø

√
2 ï¤�� ÂÎì ñ�Ï �� üÌ�� ¤¢ (8

?´¨�

√
2 ( 4 1 ( 3

√
2

2

( 2

1

2

( 1

âÎì �ÎÖ÷ À�� ¤¢ �¤ ��Êµ¿õ ý�û¤�½õ üÌ�� ßþ� .À�µÆû

4

5

�îÂõ ¥� �øÂ¡ �� üÌ�� ×þ ý�ûö�÷�î (−5,1) ø (3,1) ¯�Ö÷ (9

?À�îüõ

4 ( 4 3 ( 3 2 ( 2 ÂÔ¬ ( 1
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?´¨� ��Àî

2

3

ü÷�÷�î Â�ø ñ�Ï ø 6 ï¤�� ÂÎì ñ�Ï �� üÌ�� ü÷�÷�î ý�Ü¬�ê (10

2 ( 4 4

√
2 ( 3 6 ( 2 2

√
2 ( 1

?´¨� ��Àî üÌ�� ßþ� �îÂõ ¥� �øÂ¡ ,´¨� §�Þõ �ûñ�Ï ¤�½õ Â� F ′(1,1) ø F (−1,1) ý�ûö�÷�î �� üÌ�� (11

√
3

2

( 4

√
3 ( 3

√
2

2

( 2

√
2 ( 1

x = −2 ø x = 6 ��¢�ãõ �� Í¡ ø¢ Â� üÌ�� ßþ� Âð� .À÷¤�¢ ¤�Âì �û x ¤�½õ ��¥��õ �� üÎ¡ ýø¤ Â� üÌ�� ×þ ý�ûö�÷�î (12

?´¨� ��Àî ÂÚþ¢ ö�÷�î ��Êµ¿õ ,Àª�� ö� ý�ûö�÷�î ¥� üØþ F = (4,1) ý�ÎÖ÷ ø §�Þõ

F ′(1,1) ( 4 F ′(0,−1) ( 3 F ′(2,−1) ( 2 F ′(0,1) ( 1

?´¨� ��Àî üÌ�� ßþ� ü÷�÷�î Â�ø ñ�Ï ,À÷�üÌ�� ý�ûö�÷�î F ′ = (2,−
√
5) ø F = (2,

√
5) Û��Öõ ÛØª ¤¢ (13

3 (2 8 (1

3

8

(4
8

3

(3

F

F’

(٢،٣)

76 ¢�¥� ?´¨� ��Àî ö� �îÂõ ¥� �øÂ¡ ,´¨�

4

3

üÌ�� ×þ ÂÎì ø¢ ´±Æ÷ (14

√
7

4

( 4

√
7

2

( 3

1

3

( 2

3

4

( 1

��Àî ,Àª�� 10 Â��Â� (4,0) ø (−2,0) ý�ÎÖ÷ ø¢ �� �ú÷� ý�û�Ü¬�ê á�Þ¹õ �î �½Ô¬ ¥� üÏ�Ö÷ ü¨À�û ö�Øõ �îÂõ ¥� �øÂ¡ (15

?´¨�

4

5

( 4

3

5

( 3

2

5

( 2

1

5

( 1

?´¨� Â���±ª ùÂþ�¢ �� üÌ�� ��Àî ýÂû�Ò ÛØª (16

4

√
2×��î ÂÎì ø 4

√
3 ï¤�� ÂÎì �� üÌ�� (2

2

3

ñ�Ï �� ü÷�÷�î Â�ø ø 2 ×��î ÂÎì �� üÌ�� (1

√
21 ñ�Ï �� ü÷�÷�î Â�ø ø 4

√

7

3

ï¤�� ÂÎì �� üÌ�� (4

√
5

3

�îÂõ ¥� �øÂ¡ �� üÌ�� (3

?´¨� ��Àî üÌ�� �îÂõ ¥� �øÂ¡ ,´¨� ö� ×��î ÂÎì Â��Â� ø¢ üÌ�� ×þ ï¤�� ÂÎì (17

√
3

3

( 4

√
2

3

( 3

√
2

2

( 2

√
3

2

( 1

¥� M Û¬��ê âÞ� ,Àª�� üÌ�� ßþ� ýø¤ ý��ÎÖ÷ M ø ��Êµ¿õ ý�û¤�½õ Â� §�Þõ üÌ�� �îÂõ S(−3,2) ý�ÎÖ÷ Âð� (18
?´¨� À�� üÌ�� ßþ� ý�ûö�÷�î

6 ( 4 1 ( 3 5 ( 2 4 ( 1
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72 ýÂ¨�Â¨ ?´¨� ��Àî üÌ�� �îÂõ ¥� �øÂ¡ ,´¨� À��ø 2 §�

b

¤ ßþÂµØþ¢�÷ �� ö�÷�î ý�Ü¬�ê ø 4

√
2 üÌ�� ÂµØ��î ÂÎì ñ�Ï (19

2

3

( 4

1

4

( 3

1

2

( 2

1

3

( 1

75 ¢�¥� ?´¨� ¤ÀÖ� üÌ�� �îÂõ ¥� �øÂ¡ ,´¨� FBF ′
¶Ü·õ ´��Æõ Â��Â� �¨ OAB ¶Ü·õ ´��Æõ Û��Öõ ÛØª üÌ�� ¤¢ (20

1

6

(2
1

3

(1

2

3

(4
1

2

(3

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 1 4 1 4 3 4 3 1 2 3 4 4 3 3 1 3 1 2 4
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b

¨ ¢�Àã�

ý�Ü¬�ê ,¢¤ÁÚ� (3,2) ý�ÎÖ÷ ¥� üÞú¨ ßþ� Âð� .À÷�üÞú¨ ×þ ý¢�û Í¡ x = 2 Í¡ ø ö¤�Ö� ¤�½õ y = 1 ý�ó¢�ãõ �� Í¡ (1

?´¨� ��Àî ö� ý¢�û Í¡ �� ö�÷�î

2 ( 4

3

2

( 3

5

4

( 2 1 ( 1

Í¡ù¤�� ñ�Ï .À�îüõ âÎì B ø A ý�ÎÖ÷ ø¢ ¤¢ �¤ �û y ¤�½õ , x = 3 ý�ó¢�ãõ �� ý¢�û Í¡ ø F = (1,1) ö�÷�î �� üÞú¨ (2

83 ýÂ¨�Â¨ ?´¨� ��Àî , AB

5 ( 4 2

√
2 ( 3 4 ( 2 4

√
2 ( 1

?´¨� üÞú¨ ×þ y2 + (a− 1)x2 − 2y + x = 0 ý�ó¢�ãõ a ¤�ÀÖõ �� ý�¥� �� (3

1 ( 4 -1 ( 3 2 ( 2 0 ( 1

?´¨� ��Àî y = 1±
√
2x− 1 ý�ó¢�ãõ ¤�¢�Þ÷ (4

üÌ�� ( 4 üó�óÁû ( 3 üÞú¨ ( 2 ùÂþ�¢ ( 1

88 ü�Â¹� ýÂ¨�Â¨ ?¢¤Áðüõ ��Êµ¿õ ��Àî �� ý��ÎÖ÷ ¥� ö� ý¢�û Í¡ , y2 + 4y + 2x + 1 = 0 ý�ó¢�ãõ �� üÞú¨ ¤¢ (5

(0,3) ( 4 (1,2) ( 3 (2,1) ( 2 (1,−2) ( 1

77 ýÂ¨�Â¨ ?´¨� ��Àî Û��Öõ ÛØª üÞú¨ ö�÷�î Âä (6

−1 (2 −3
2

(1

0 (4 −1
2

(3

75 ýÂ¨�Â¨ ?´¨�

17

8

�� Â��Â� 2y2 + 4y − x+ b = 0 ý�ó¢�ãõ �� üÞú¨ ö�÷�î F ý�ÎÖ÷ ñ�Ï b ¤�ÀÖõ ��Àî ý�¥� �� (7

5 ( 4 4 ( 3 3 ( 2 2 ( 1

80 ýÂ¨�Â¨ ?´¨� ��Àî ,Àª�� x = −3 ö� ý¢�û Í¡ ý�ó¢�ãõ ø F (3,5) ö� ö�÷�î �î üÞú¨ §�

b

¤ ��Êµ¿õ (8

(3,0) ( 4 (0,5) ( 3 (−3,5) ( 2 (−3,3) ( 1

,´¨� À��ø 2 ö� ý¢�û Í¡ �� ö�÷�î ý�Ü¬�ê ø ¢�ªüõ ¥� � ´¨�¤ �� ø¤ y2 + a(x − y) = 0 ý�ó¢�ãõ �� üÞú¨ ý�÷�û¢ (9

82 ýÂ¨�Â¨ ?´¨� ��Àî üÞú¨ ßþ� ö�÷�î ��Êµ¿õ

(1,2) ( 4 (0,−1) ( 3 (0,−2) ( 2 (−1,−2) ( 1
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?´¨� ��Àî ö� ý¢�û Í¡ ý�ó¢�ãõ x2 − 6x+ 8 = 2y ý�ó¢�ãõ �� üÞú¨ ¤¢ (10

y =
1

2

( 4 y = −1
2

( 3 y = −1 ( 2 y = −3
2

( 1

∆ Í¡ Â� ø F ö� �îÂõ �î ý�ùÂþ�¢ á�ãª ,Àª�� y2 + 4x − 2y + 1 = 0 ý�ó¢�ãõ �� üÞú¨ ý¢�û Í¡ ∆ ø ö�÷�î F Âð� (11

?´¨� ��Àî ,Àª�� §�Þõ

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

Âµõüµ÷�¨ 168 ö� ýùÀä�ì ÂÎì ø Âµõüµ÷�¨ 72 ö�÷�î �� §�

b

¤ ý�Ü¬�ê �î ´¨� ý�Þú¨ ��þ� ý�¤�¢ ü¨�Øã÷� ��ØÆÜ� ×þ (12

89 ü�Â¹� ýÂ¨�Â¨ ?´¨� Âµõüµ÷�¨ À�� ,�îÂõ ¤¢ ��þ� ÕÞä .´¨�

26/5 ( 4 26 ( 3 24/5 ( 2 24 ( 1

?´¨� ��Àî a+ b ,Àª�� x2 + 2ax+ y + b = 0 üÞú¨ §�

b

¤ S = (1,−2) Âð� (13

-4 ( 4 2 ( 3 -2 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî x = 4 ý¢�û Í¡ ø A(3,2) §�

b

¤ �� üÞú¨ ö�÷�î ��Êµ¿õ (14

(3,0) ( 4 (3,1) ( 3 (2,1) ( 2 (2,2) ( 1

?´¨� ��Àî 2y2 − 4y + x = 2 üÞú¨ §�

b

¤ ��Êµ¿õ (15

(−4,1) ( 4 (4,−1) ( 3 (4,1) ( 2 (1,4) ( 1

ßþ� ,¢¤ÁÚ� ö�÷�î ¥� �î ý¤�Ï �� Ý��îüõ Ý¨¤ 1 ñ�Ï �� üÞú¨ ýø¤ ý��ÎÖ÷ �îÂõ �� ý�ùÂþ�¢ y2 + 2x− 4y = 0 üÞú¨ ¤¢ (16

?´¨� §�Þõ Í¡ ��Àî Â� ùÂþ�¢

y =
5

2

( 4 y =
3

2

( 3 x =
5

2

( 2 x =
3

2

( 1

ý�ÎÖ÷ ø¢ ¤¢ �¤ üÞú¨ �� Ý��îüõ Ý¨¤ üÞú¨ ý¢�û Í¡ ��¥��õ �� üÎ¡ , (a > 0) , y2 = 4ax ý�ó¢�ãõ �� üÞú¨ ö�÷�î ¥� (17

?´¨� ��Àî AB Í¡ ù¤�� ñ�Ï .À�î âÎì B ø A

4a ( 4 3a ( 3 2a ( 2 a ( 1

?´¨� ´¨¤¢�÷ y2 = 4(x+ y) üÞú¨ ¢¤�õ ¤¢ ��þ�ð ��Àî (18

.´¨� F (0,−2) ý�ÎÖ÷ üÞú¨ ö�÷�î (2 .´¨� y = 2 Í¡ üÞú¨ ö¤�Ö� ¤�½õ (1

.´¨� 4 Â��Â� ü÷�÷�î Â�ø ßþÂ�ù���î ñ�Ï (4 .´¨�

1

2

Â��Â� §�

b

¤ �� ö�÷�î ý�Ü¬�ê (3
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?´¨� ¤ÀÖ� Â�ø ßþ� ñ�Ï ,Ý��îüõ Ý¨¤ üÞú¨ ö�÷�î ¤¢ ö¤�Ö� ¤�½õ Â� ¢�Þä ýÂ�ø 3y2 + 5y − 7x = 1 üÞú¨ ¤¢ (19

3

7

( 4

7

3

( 3

7

6

( 2

7

12

( 1

97 ü®�þ¤ ýÂ¨�Â¨ ?´¨� x =
21

8

ý�ó¢�ãõ �� , 2y2 − 12y + ax+ 8 = 0 üÞú¨ ý¢�û Í¡ , a ¤�ÀÖõ ��Àî ý�¥� �� (20

5 ø 16 ( 4 5 ø 12 ( 3 3 ø 16 ( 2 3 ø 12 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

4 3 3 4 2 2 1 3 2 2 2 2 3 3 1 2 2 4 1 1
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b

¨ ¢�Àã�

71 ýÂ¨�Â¨ ?´¨� ��Àî Àª�� ö� ý¢�û y = −5
2

Í¡ ø ö�÷�î F

∣

∣

∣

∣

∣

∣

∣

2

−7
2

�î üÞú¨ ý�ó¢�ãõ (1

x2 = 4x− 2y + 10 ( 4 x2 = 2x− 4y − 10 ( 3 x2 = 4x− 2y − 10 ( 2 x2 = 2x− 4y + 10 ( 1

?´¨� ��Àî Û��Öõ ÛØª üÞú¨ ý�ó¢�ãõ (2

y2 = 3x− 3 (2 y2 = 4x− 4 (1

y2 = x− 1 (4 y2 = 2x− 2 (3

âÎì ñ�Ï ��Àî �� �¤ �û x ¤�½õ üÞú¨ ßþ� ,´¨� ö� ý¢�û Í¡ x = −3
4

ý�ó¢�ãõ �� üÎ¡ ø üÞú¨ §�

b

¤ S(−1,1) ý�ÎÖ÷ (3
79 ýÂ¨�Â¨ ?À�îüõ

1 ( 4 0 ( 3 -2 ( 2 -3 ( 1

��Àî ¶Ü·õ ßþ� ´��Æõ ,À÷�¶Ü·õ ×þ §�

b

¤ �¨ �û x ¤�½õ �� üÞú¨ ßþ� üì�� ¯�Ö÷ ø y = x2 + 2x ý�ó¢�ãõ �� üÞú¨ §�

b

¤ (4

?´¨�

3 ( 4

3

2

( 3 1 ( 2

1

2

( 1

?´¨� ��Àî m ¤�ÀÖõ ,Àª�� âì�ø ñø� â�¤ ¥�ÆÞ�÷ ýø¤ y2 − 4x− 2y +m = 0 üÞú¨ §�

b

¤ Âð� (5

2 ( 4 3 ( 3 4 ( 2 5 ( 1

?´¨� ��Àî a ´±·õ ¤�ÀÖõ ,Àª�� 2 Â��Â� ý¢�û Í¡ �� §�

b

¤ ý�Ü¬�ê (x− 1)2 = a(y + 1) ý�ó¢�ãõ �� üÞú¨ ×þ ¤¢ Âð� (6

8 ( 4 4 ( 3 2 ( 2 1 ( 1

69 ýÂ¨�Â¨ ?´¨� ��Àî y = ax2 + 2ax+ a ý�ó¢�ãõ �� üÞú¨ ý¢�û Í¡ ý�ó¢�ãõ (7

y =
−1
3a

( 4 y =
−1
a

( 3 y =
−1
4a

( 2 y =
−1
2a

( 1

75 ýÂ¨�Â¨ ?´¨� ñø� ý����÷ ¥�ÆÞ�÷ ýø¤ Â� y2 − ay − 3x =
a2

2

ý�ó¢�ãõ �� üÞú¨ ö�÷�î a ¤�ÀÖõ ��Àî ý�¥� �� (8

1 ø 3 ( 4 -1 ø 3 ( 3 1 ø -3 ( 2 -1 ø -3 ( 1

73 ¢�¥� ?´¨� �¤�¬ ��Àî �� ,¢¤Áðüõ ��Êµ¿õ �

b

À±õ ø y = x2 − 2x üÞú¨ ö�÷�î ¥� �î üÎ¡ ý�ó¢�ãõ (9

4x− 3y = 0 ( 4 3x− 4y = 0 ( 3 3x + 4y = 0 ( 2 3y + x = 0 ( 1
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69 ýÂ¨�Â¨ ?´¨� ��Àî y2 = −6x+ 12 üÞú¨ ý¢�û Í¡ ý�ó¢�ãõ (10

7x = 2 ( 4 x = 2 ( 3 2x = 7 ( 2 2x = 1 ( 1

66 ¢�¥� ?´¨� ��Àî x2 − 4x = 4y + 8 üÞú¨ ö�÷�î ��Êµ¿õ (11

F (2,−4) ( 4 F (2,−2) ( 3 F (2,0) ( 2 F (2,2) ( 1

67 ¢�¥� ?´¨� ��Àî y2 − 2y − x = 0 üÞú¨ ý¢�û Í¡ ý�ó¢�ãõ (12

x = −5
4

( 4 x =
5

4

( 3 y = −3
4

( 2 x = −3
4

( 1

76 ¢�¥� ?´¨� �Ü¬�ê ×þ �� ö� §�

b

¤ ø ö�÷�î ¥� y2 = 4x üÞú¨ ¥� �ÎÖ÷ ��Àî (13

(
1

4

,1) ( 4 (
1

2

,
√
2) ( 3 (2,2

√
2) ( 2 (1,2) ( 1

77 ¢�¥� ?´¨� ��Àî (x+ y)2 = x2 + 2xy + 2x üÞú¨ ý¢�û Í¡ ý�ó¢�ãõ (14

y = −1 ( 4 x = −1
2

( 3 x = 1 ( 2 y = −1
2

( 1

?´¨� �Ü¬�ê ×þ �� üÞú¨ §�

b

¤ ø ö�÷�î ¥� y = x2 + 1 üÞú¨ ýø¤ �ÎÖ÷ ��Àî (15

(

√
2

2

,
3

2

) ( 4 (
1

2

,
5

4

) ( 3 (

√
2

4

,
9

8

) ( 2 (0,1) ( 1

74 ýÂ¨�Â¨ ?´¨� ��Àî ø¤��ø¤ ÛØª üÞú¨ ý¢�û Í¡ ý�ó¢�ãõ (16

x = −3
2

(2 x = −5
4

(1

x = −2 (4 x = −7
4

(3

M ý�ÎÖ÷ ø¢ ¤¢ �¤ üÞú¨ �� Ý��îüõ Ý¨¤ �ûñ�Ï ¤�½õ ��¥��õ �� üÎ¡ x2 +2y − 3x+ 1 = 0 ý�ó¢�ãõ �� üÞú¨ ö�÷�î ¥� (17

?´¨� ��Àî MN Í¡ù¤�� ñ�Ï .À�î âÎì N ø

3

2

( 4 2 ( 3

√
5 ( 2

1

2

( 1

ßþ� ý¢�û Í¡ Â� �î Ýþ�ù¢Âî Ý¨¤ ý�ùÂþ�¢ M �îÂõ �� .¢¤�¢ ¤�Âì y2 = 4x ý�ó¢�ãõ �� üÞú¨ ýø¤ 1 ñ�Ï �� M ý�ÎÖ÷ (18

?´¨� ��Àî ùÂþ�¢ ßþ� ´��Æõ .´¨� §�Þõ üÞú¨

16π ( 4 4π ( 3 2π ( 2 π ( 1
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65 ýÂ¨�Â¨ ?´¨� ��Àî

[

(x− 2)2 + (y − 4)2
]

(x2 − y) = 0 ý�ó¢�ãõ ü¨À�û Çþ�Þ÷ (19

üó�óÁû ( 4 üÞú¨ ( 3 üãÜ®¤�ú� ( 2 üÌ�� ( 1

�� ö�÷�î ý�Ü¬�ê ,¢¤ÁÚ� (5,9) ý�ÎÖ÷ ¥� üÞú¨ ßþ� Âð� .´¨� �û x ¤�½õ ý¥��õ (−1,3) §�

b

¤ �� üÞú¨ ×þ ö¤�Ö� ¤�½õ (20

96 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî ,ö� ý¢�û Í¡

4 ( 4 3/5 ( 3 3 ( 2 2/5 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 3 3 3 1 2 3 3 4 3 2 2 2 2 4 1 2 2 1 2
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(R
3

ý�Ìê üêÂãõ) 10 ù¤�Þª üþ�õ¥�¢�¡ 10.4

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 5 :ñ��

b

¨ ¢�Àã�

�

b

À ± õ ¥� S ý�ä�Þ¹õ ý�ÎÖ ÷ ß þÂ �¤ø¢ ý� Ü¬� ê ,Àª� � R
2

¥� ý��ä�Þ¹õÂ þ¥ S =
{

(x, y) : |y − x| ≤ 2, |x| ≤ 2

}

Âð� (1

?´¨� ��Àî ��Êµ¿õ

2

√
5 ( 4 4

√
2 ( 3 4 ( 2 5 ( 1

?´¨� ��Àî S
1

∩ S
2

¤�¢�Þ÷ ù�Ú÷� , S
2

=
{

(x, y) : x ≥ y2
}

ø S
1

=
{

(x, y) : y ≥ x2
}

Âð� (2

( 4 ( 3 ( 2 ( 1

66 ¢�¥� . . . . . . ¶Ü·õ ßþ� .À�µÆû ü·Ü·õ §�

b

¤ �¨ P = (0,0,4) ø N = (0,4,0) ø M = (4,0,0) ¯�Ö÷ (3

.´¨� ß�ì�Æó� ýø�Æµõ (2 .´¨� á�®�� ÓÜµ¿õ (1

.´¨� á�®�� ýø�Æµõ (4 .´¨� �þø��ó�Ý��ì (3

?´¨� xz ý�½Ô¬ ¥� A ý�Ü¬�ê Â��Â� �û y ¤�½õ ¥� A
(

2− k,
√

k2 + 2k,
√

k2 + 1

)

ý�ÎÖ÷ ý�Ü¬�ê , k ¤�ÀÖõ À�� ý�¥� �� (4

¤�Þªü� ( 4 2 ( 3 1 ( 2 º�û ( 1

ABC ¶Ü·õ ¥� AM ý�÷��õ ñ�Ï ,À�ª�� ¶Ü·õ ×þ §�

b

¤ �¨ C = (0,1,−2) ø B = (−2,−3,4) ø A = (−1,1,2) Âð� (5
?´¨� ��Àî

√
8 ( 4

√
7 ( 3

√
5 ( 2

√
3 ( 1

z = 1 ø z = −2 , y = 3 , y = 1 , x = 3 , x = −1 ��¢�ãõ �� ��½Ô¬ ¥� üþ�û´ÞÆì ,Û�ÎµÆõ °ãØõ ×þ ý�û��ø (6

?´¨� ùÀª âì�ø °ãØõ ßþ� ��ø ø¢ Â� �

f

Ö�ì¢ Âþ¥ ¯�Ö÷ ¥� ×þ��Àî .À�µÆû

(1,3,−1) ( 4 (0,1,−2) ( 3 (3,3,3) ( 2 (−1,1,1) ( 1

ý�ÎÖ÷ �� ´±Æ÷ A ý�ÎÖ÷ ý��þÂì ø B(m,n, p) ý�ÎÖ÷ , x = −y ý�½Ô¬ �� ´±Æ÷ A = (1,2,3) ý�ÎÖ÷ ý��þÂì Âð� (7

?´¨� ��Àî p′ −m ,Àª�� C = (m′, n′, p′) ý�ÎÖ÷ , (−1,2,1)

-3 ( 4 3 ( 3 -1 ( 2 1 ( 1

a+ b + c Û¬�� ,Àª�� P ′(2, c− 1,−3) ý�ÎÖ÷ , x = z ý�½Ô¬ �� ´±Æ÷ P = (2a − 1,3, b + 4) ý�ÎÖ÷ ý��þÂì Âð� (8

?´¨� ¤ÀÖ�

2 ( 4 1 ( 3 -1 ( 2 -2 ( 1
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?´¨� ��Àî ,Àª�� 4 Â��Â� �û z ¤�½õ ýø¤ 2 á�Ô�¤� �� ý��ÎÖ÷ ¥� �ú÷� ý�Ü¬�ê �î xOy ý�½Ô¬ ¥� üÏ�Ö÷ ü¨À�û ö�Øõ (9

üú� ( 4 x2 + y2 = 8 ( 3 �ÎÖ÷ ×þ ( 2 x2 + y2 = 12 ( 1

?´¨� ��Àî , |
−→

OM | ¤�ÀÖõ .Àª��üõ
−→

AM=
2

3

−→

AB ø À÷�øÂÔõ O = (0,0,0) ø B = (−1,2,4) , A = (5,4,1) ¯�Ö÷ (10

√
14 ( 4

√
13 ( 3

√
11 ( 2

√
10 ( 1

?´¨� ��Àî

| ~v
1

− 2 ~v
2

|
~v
1

+ 2 ~v
2

| Û¬�� , ~v
2

=~i−~j + ~k ø ~v
1

= 2

~i + 3

~j + ~k Âð� (11

√
2

2

( 4

√
6

6

( 3

√
6 ( 2 1 ( 1

?À÷���Àî k ø m ,À�ª�� ý¥��õ ~v
2

= (−1,2k,1) ø ~v
1

= (2,1,m+ 1) ¤�¢Â� ø¢ Âð� (12

m = 3 ø k = −1
4

( 4 m = 3 ø k =
1

4

( 3 m = −3 ø k =
1

4

( 2 m = −3 ø k = −1
4

( 1

?´¨� ��Àî

∣

∣|~u|~v − |~v|~u
∣

∣

Û¬�� ,À��î ëÀ¬ ~u+ ~v = ~o ý�Î��¤ ¤¢ ~v ø ~u ÂÔ¬ Â�è ¤�¢Â� ø¢ Âð� (13

1

2

|~u|2 ( 4 |~u|2 ( 3 2|~u|2 ( 2 ~o ( 1

?´¨� ��Àî ~c ¤�¢Â� ù�Ú÷� , |~c| = 2 ø Àª�� �µ¨�¤Ýû ~a+2~b ¤�¢Â� �� ~c ¤�¢Â� Âð� . ~b = (0,1,−1) ø ~a = (1,−1,0) À��î Âê (14

(

2√
6

,
2√
6

,− 4√
6

)

( 4

(

2√
3

,
2√
3

,− 2√
3

)

( 3 −
(

2√
3

,
2√
6

,
4√
6

)

( 2

(

1√
3

,
1√
3

,− 2√
3

)

( 1

?´¨� ��Àî yz ý�½Ô¬ Â� ~v = (3,1,2) ¤�¢Â� Âþ�Ê� ýù¥�À÷� (15

√
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√
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√
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?´¨� ��Àî , ~a ¤�¢Â� ñ�Ï .´¨�

√
7 ø

√
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√
5 Â��Â� ��Êµ¿õ ��½Ô¬ ýø¤ ~a ¤�¢Â� Âþø�Ê� ýù¥�À÷� (16

2 ( 4 3 ( 3 4 ( 2 5 ( 1

?´¨� ��Àî |~a|~b+ |~b|~a ø ~b ¤�¢Â� ø¢ ß�� ý�þø�¥ ,Àª�� π
4

Â��Â�

~b ø ~a ¤�¢Â� ø¢ ß�� ý�þø�¥ Âð� (17
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π
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( 3

π

3

( 2

π

4

( 1

��Àî ,¢�ªüõ �µ¡�¨

~b ø ~a ¤�¢Â� ø¢ ýø¤ �î üä�®��ý¥��µõ ,Àª�� |~a+~b| = |~a−~b| ø À�ª�� ¢�Þä Ýû Â� ~a−~b ø ~a+~b Âð� (18

?´¨�

.´Æ�÷ Û�ÎµÆõ ø ´¨� á�®��ý¥��µõ (2 .´Æ�÷ â�Âõ ø ´¨� ý¥�ó (1

.´Æ�÷ â�Âõ ø ´¨� Û�ÎµÆõ (4 .´¨� â�Âõ (3
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?´¨� ��Àî 3α+ 2β − γ Û¬�� , α~a+ β~b+ γ~c = (4,−4,5) ø ~c = (0,1,−1) , ~b = (1,−1,2) , ~a = (2,−1,0) Âð� (19

8 ( 4 6 ( 3 2 ( 2 ÂÔ¬ ( 1

�� Û�ÎµÆõ °ãØõ Ûî ´��Æõ ø Ý¹� ,Àª�� ��Êµ¿õ ��½Ô¬ �� ùÀª ��� Û�ÎµÆõ °ãØõ ×þ ÂÎì ~a = (1,−2,4) ¤�¢Â� Âð� (20
?´¨� ¤ÀÖ� °��Â�

24 ø 16 ( 4 28 ø 16 ( 3 24 ø 8 ( 2 28 ø 8 ( 1

20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1 4 3 3 3 1 4 2 1 1 1 1 3 1 3 2 3 4 3 4
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83 ýÂ¨�Â¨ ?´¨� ��Àî ~a−~b ¤�¢Â� ýù¥�À÷� |~a.~b| = 0 ø |~b| = 5 ø |~a| = 2

√
6 Âð� (1

7 ( 4 6 ( 3 4 ( 2 3 ( 1

?´¨� ��Àî

√
2|V
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+ V
2

|+ V
1

.V
2

Û¬�� ,À�ª�� Â��Â� V
2

= 2i− (a+ 3)j ø V
1

= (a+ 1)i + 2j ¤�¢Â� ø¢ ý�ûñ�Ï Âð� (2

2 ( 4 4 ( 3 -4 ( 2 -2 ( 1

?Àª�� À÷���üÞ÷ ¢Àä ��Àî ~a.~b Û¬�� ,

~b = 2i+ 2j − k ø |~a| = 2

3
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81 ýÂ¨�Â¨ ?´¨� ��Àî

~b ø ~a−~b ¤�¢Â� ø¢ ß�� ý�þø�¥ §���Æî ù�Ú÷�

~b = i− j + k ø ~a = 2i + 3j + k Âð� (4

√

5

17

( 4

√

3

17

( 3 −
√
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À�� ¤�¢Â� ø¢ ß�� ý�þø�¥ .´¨� ¤�¢Â� ø¢ ¥� ×þ Âû ýù¥�À÷� â�Âõ �� Â��Â� ,ýø�Æõ ý�ûù¥�À÷� �� ¤�¢Â� ø¢ üÜ¡�¢ �Â®Û¬�� (5
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76 ýÂ¨�Â¨ ?´¨� ��Àî

α

β
´±Æ÷ ,À�ª�� ¢�Þä ÝûÂ�

~b = αi + βj ø ~a =
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√
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2
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2

j ¤�¢Â� ø¢ Âð� (8
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√
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( 3 −
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75 ýÂ¨�Â¨ (.´¨� ü�¤�¡ �Â® ��úÔõ �� × ¢�Þ÷) . . . . . . . Âð� �ú�� ø Âð� À÷¢�Þä Ýû Â�

~b ø ~a ÂÔ¬ Â�è ¤�¢Â� ø¢ (9

~a×~b = 1 ( 4 ~a×~b = 0 ( 3 ~a.~b = 1 ( 2 ~a.~b = 0 ( 1
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79 ýÂ¨�Â¨ ?´¨� ¼�½¬ ¤�¢Â� ø¢ �Â®Û¬�� ¢¤�õ ¤¢ Âþ¥ ý�ûù¤��ð ¥� ×þ��Àî (10

.´¨� üþ������ ¤�¢Â� ø¢ üÜ¡�¢ �Â®Û¬�� ( 1

.´¨� üþ������ ¤�¢Â� ø¢ ü�¤�¡ �Â®Û¬�� ( 2

.´¨� ÂÔ¬ �û¤�¢Â� ¥� üØþ ù¤��Þû ,Àª�� ÂÔ¬ ¤�¢Â� ø¢ ü�¤�¡ �Â®Û¬�� Âð� ( 3
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√
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75 ýÂ¨�Â¨ ?´¨� ��Àî

~b = i− k ø ~a = i+ j ¤�¢Â� ø¢ Â� ¢�Þä ¤�¢Â� (13
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~b ø ~a ¤�¢Â � ø¢ (17

84 ýÂ¨�Â¨ ?´¨� ��Àî ¢�ª À�ó�� 3~a+ 2
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~b ø ~a ý�û¤�¢Â� ýø¤ ùÀª��� ¶Ü·õ ´��Æõ (18
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77 ýÂ¨�Â¨ ?´¨� ��Àî Â��Â� ~a.(~b× ~c) �Â®Û¬�� .À÷��½Ô¬ ×þ �� ý¥��õÂ�è ~c ø ~b , ~a ¤�¢Â� �¨ (19

(~c×~b).~a ( 4 ~a.(~c×~b) ( 3

~b.(~a× ~c) ( 2 ~c.(~a×~b) ( 1

´¨� Â��Â� ¢�ª üõ �µ¡�¨ ¤�¢Â� �¨ ßþ� �� �î ü��ÎÆó�ý¥��µõ Ý¹� ù�Ú÷� ~c = i+ 5j + 4k ø ~b = j + 2k ø ~a = 3i− j Âð� (20

:��

19 ( 4 25 ( 3 20 ( 2 21 ( 1
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69 ýÂ¨�Â¨ ?´¨� ��Àî |v
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|+ v
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2

Û¬�� ù�Ú÷� v
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15 ( 4 5 ( 3 ÂÔ¬ ( 2 -5 ( 1
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~b = (2,1,3) ø ~a = (1,1,2) Âð� (2
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∣

∣

∣ ý�Â� üã�±Ï ¤�ÀÖõ ßþÂµÞî �¤�¬ ßþ�¤¢ ,À�ª�±÷ �µ¨�¤Ýû

~b ø ~a ý�û¤�¢Â� ø Àª�� ~a.~b = 4 ø |~a| = 2 Âð� (3

2 ( 4 3 ( 3 4 ( 2 6 ( 1

68 ¢�¥� ?´¨�¤ÀÖ� v
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= (3,2,4) ø v
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= (2,3,−3) ¤�¢Â� ø¢ ß�� ý�þø�¥ (4
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Â��Â� ~a. ~a′′ Û¬�� ,Àª��
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π

6
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√
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√
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~b
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~b ø ~a ¤�¢Â� ø¢ ß�� ý�þø�¥ α Âð� (6
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α
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α
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~b = i+ 2j + k ø ~a = 2i− 3j + 4k ¤�¢Â� ø¢ ß�� ý�þø�¥ (7
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66 ¢�¥� ? ´¨�¤ÀÖ� m ,À÷¢�Þä Ýû Â� OB = (m− 1,2,2) ø OA = (1,m,2) ¤�¢Â� ø¢ (8

1 ( 4 -1 ( 3 -2 ( 2 2 ( 1

?´¨� ��Àî ~a ¤�¢Â� ñ�Ï ù�Ú÷� , |~b| = 2 Âð� .´¨� 30

0

Â��Â�

~b ø ~a ¤�¢Â� ø¢ ß�� ý�þø�¥ ø ¢�Þä ~a−~b ¤�¢Â� Â� ~a ¤�¢Â� (9

2 ( 4

√
2 ( 3 3 ( 2

√
3 ( 1

:�� ´¨�Â��Â� ~a.(~b× ~c) ¤�ÀÖõ ù�Ú÷� , ~c = 5i− j − k ø ~b = −i+ 2j + 3k ø ~a = 2i + 3j − 4k Âð� (10

40 ( 4 60 ( 3 80 ( 2 10 ( 1

?´¨� ¤ÀÖ� m+ n ¤�ÀÖõ ~a× (~b× ~c) = o Âð� ,À÷�øÂÔõ ~c = (1,−1,2) ø ~b = (2,−1,0) ø ~a = (−1,m, n) ý�û¤�¢Â� (11
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90 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî (2 a− b) .
(

(b+ c) × (c− a)
)

ýùÀª �¬�¡ ,À�ª�� ÂÔ¬ Â�è ¤�¢Â� �¨ c ø b ø a Âð� (12

ÂÔ¬ ( 4 3a . (b× c) ( 3 2a . (b× c) ( 2 a . (b× c) ( 1

91 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî (~i× (~i×~j))× ~k Û¬�� ,À�ª�� À��ø ý�û¤�¢Â� k ø j ø i Âð� (13

−k ( 4 j ( 3 −i ( 2 ÂÔ¬ ( 1

92 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî �û x ¤�½õ ýø¤ (a× b)× c ¤�¢Â� Âþ�Ê� ,À�ª�� c = 4i+ j − 2k ø b = 3j + 2k ø a = i− 2j Âð� (14

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

��Àî ~a.(~a+~b) Û¬�� ù�Ú÷� , |~a× (~a +~b)| = 18 ø |~b| = 5 , |~a| = 6 Âð� .´¨� 90
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¥� ÂµÞî

~b ø ~a ¤�¢Â� ø¢ ß�� ý�þø�¥ (15

85 ýÂ¨�Â¨ ?´¨�
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?´¨� ��¤¢ À�� ¤�¢Â� ø¢ ß�� ý�þø�¥ ,´¨�Â��Â� ¤�¢Â� ø¢ üÜ¡�¢ �Â®Û¬�� �� ¤�¢Â� ø¢ ü�¤�¡ �Â®Û¬�� ¤�¢Â� ýù¥�À÷� (16
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~b ø ~a Âð� (17
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√
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√
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?´¨� ÂÔ¬

~b = (3,m+ n, n) ø ~a = (2,3,6) ý�û¤�¢Â� ü�¤�¡ �Â® m ¤�ÀÖõ �� ý�¥� �� (18

-4 ( 4 -4/5 ( 3 4/5 ( 2 4 ( 1

:Âð� À÷¤�¢ ¤�Âì �½Ô¬ ×þ ¤¢ ~c ø ~b , ~a ¤�¢Â� �¨ (19

~a× (~b× ~c) 6= o ( 4 ~a× (~b× ~c) = o ( 3 ~a.(~b× ~c) 6= 0 ( 2 ~a.(~b× ~c) = 0 ( 1
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√
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?´¨� ��Àî ~a.~b ù�Ú÷� |~b| = 4 ø ~a = −2~b Âð� (1

-32 ( 4 32 ( 3 -16 ( 2 16 ( 1

72 ¢�¥� :�� ´¨�Â��Â� v
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= (−1,3,4) ø v
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= (2,−1,0) ¤�¢Â� ø¢ üÜ¡�¢ �Â®Û¬�� (2
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:�� ´¨�Â��Â� (

~b− ~a) ø (~b+ ~a) ¤�¢Â� ø¢ ß�� ý�þø�¥ §���Æî
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84 Ç¹�¨ ü÷ø�ã� ?´¨� ��¤¢ À�� oy ¤�½õ ��
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ß�� ý�þø�¥ .À�µÆû Ýû Â� ¢�Þä a− b ø a+ b ¤�¢Â� ø¢ m ¤�ÀÖõ ×þ ý�¥� �� , b = (3−m,7,0) ø a = (3,m,5) Âê �� (6
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66 ¢�¥� ?À�ª�� À�÷���üõ Âþ¥ ¢�Àä� ¥� ×þ��Àî n ø m ,À÷¢�Þä Ýû Â� v
2

= (2,m,3) ø v
1

= (4,5, n) ¤�¢Â� ø¢ (7

m = n = 2 ( 4 m = n = −2 ( 3 m = n = −1 ( 2 m = n = 1 ( 1

?À÷¢�Þä ÝûÂ� ~a−~b ø ~a+~b ¤�¢Â� ø¢ t ¤�ÀÖõ �� ý�¥� �� ,
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82 ýÂ¨�Â¨ ?´¨� ¤�¢Â� ��Àî , (2,−1,−2) ¤�¢Â� ¢�Àµõ� ýø¤ (0,−3,6) ¤�¢Â� Ý��ì Âþ�Ê� (9

(2,3,−1) ( 4 (4,−2,−4) ( 3 (−2,1,2) ( 2 (2,−1,−2) ( 1
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:�� ´¨�Â��Â� (~a×~b)× ~c ù�Ú÷� ~c = 4j − 3k ø ~b = 2i − 3j + k ø ~a = i+ j Âð� (11

23i− 6j + 4k ( 4 23i − 3j + 4k ( 3 23i+ 3j + 4k ( 2 23i + 6j − 4k ( 1

?´¨� ��Àî ~a×~b ù�Ú÷� ~b = (b
1

, b
2

, b
3

) ø ~a = (a
1

, a
2

, a
3

) Âð� (12

(a
2

b
3

− a
3

b
2

, a
1

b
3

− a
3

b
1

, a
1

b
2

− a
2

b
1

)(2 (a
2

b
3

− a
3

b
2

, a
3

b
1

− a
1

b
3

, a
1

b
2

− a
2

b
1

)(1

(a
3

b
2

− a
2

b
3

, a
3

b
1

− a
1

b
3

, a
1

b
2

− a
2

b
1

)(4 (a
2

b
3

− a
3

b
2

, a
3

b
1

− a
1

b
3

, a
2

b
1

− a
1

b
2

)(3
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ø b , a ¤�¢Â� �¨ ýø¤ Â� �î ��ÎÆó�ý¥��µõ Ý¹� .À�µÆû øÂÔõ b = (2,1,−1) ø a = (1,−2,3) Âþø�Ê� �� ¤�¢Â� ø¢ (20
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y2 − 2y + 2x = 5 (2 y2 − 2y + 4x = 11 (1

x2 − 6x+ 2y = −5 (4 x2 − 4x+ 4y = 0 (3

59



ÝþÀì ��Ñ÷ ü�Â¹� ?´¨� ��Àî ,�û x ¤�½õ �� üÞú¨ üì�� ý�ÎÖ÷ �� ö�÷�î ý�Ü¬�ê , 5y2−10y+4x = 3 = 0 ý�ó¢�ãõ �� üÞú¨ ¤¢ (6
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(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b
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.À÷Â�ðüõ ¤�Âì

( 3

¯øÂ¿õ ×þ ¼Î¨ ýø¤ ,À÷¥�¨üõ ö�ÆØþ ý�þø�¥ ,�ÎÖ÷ ö� ¥� �¤Áð ¤�½õ �� �î �ÎÖ÷ ×þ ¥� �¤Áð ¯�Î¡ ý�ä�Þ¹õ

.À÷Â�ðüõ ¤�Âì

( 4

?´¨� ��Àî , AH á�Ô�¤� ñ�Ï ,À�ª�� ABC ¶Ü·õ §�
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¤ �¨ , C = (0,−1,1) ø B = (1,0,−1) , A = (−1,2,0) Âð� (13
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¨ 3.3.5

?´¨� ��Àî ,ùÂþ�¢ ø¢ ßþ� íÂµÈõ Â�ø ý�ó¢�ãõ .À÷�âÏ�Öµõ x2 + y2 + 2x = 3 ø x2 + y2 + 2y = 3 ý�ûùÂþ�¢ (14

x = 1− y ( 4 x = −y ( 3 x = 1+ y ( 2 x = y ( 1
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(¤�Èî �¤�¡) ü�Â¹� �µª¤ ����
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¨ 4.3.5

�µªÁð (0,−3) ý�ÎÖ÷ ¥� ø ù¢�� Û¡�¢ §�Þõ üÜ±ì ýùÂþ�¢ �� �î ý�ùÂþ�¢ ý�ó¢�ãõ .´¨� øÂÔõ x2 + y2 + 2y = 3 ýùÂþ�¢ (15

?´¨� ��Àî ,Àª�� Â��Â� üÜ¬� ýùÂþ�¢ ÂÎì �� ö� á�ãª ø

x2 + y2 − 4y + 3 = 0 (2 x2 + y2 − 4x = 3 (1

x2 + y2 + 4y + 3 = 0 (4 x2 + y2 − 2x− 2y = 0 (3
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¨ 4.5
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¨ 1.4.5
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¥� Û¬�� ��ÎÆó�ý¥��µõ á�Ô�¤� ¤�¢Â�
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¨ 2.4.5
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