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���¤À�õ ´¨Âúê

1 Â±� ø üÜ�Ü½� ý�¨À�û 1

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÜ�Ü½� ý�¨À�û 1.1

1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Í¡ ý�ó¢�ãõ Û�ÞØ� ø ý¤ø�¢�þ 1.1.1

2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �ÎÖ÷ ø¢ ý�Ü¬�ê 2.1.1

3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Í¡ù¤�� Í¨ø ý�ÎÖ÷ ��Êµ¿õ 3.1.1

4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Í¡ ¥� �ÎÖ÷ ý�Ü¬�ê 4.1.1

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ��¤¢ â��� ø �ø¢ ��¤¢ ý�ó¢�ãõ 2.1

5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �ó¢�ãõ Û� ý�Â� Â�çµõ Â��ç� ©ø¤ 1.2.1

6 . . . . . . . . . . . . . . . . . . . . . . . 2 ��¤¢ ý�ó¢�ãõ ý�û�Èþ¤ �Â®Û¬�� ø á�Þ¹õ 2.2.1

7 . . . . . . . . . . . . . . . . . . . . . . . . . . P ø S ¥� ù¢�Ôµ¨� �� 2 ��¤¢ ý�ó¢�ãõ Û�ØÈ� 3.2.1

7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞú¨ ÝÞ���õ ø ÝÞþ�î�õ 4.2.1

8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ��¤¢ â��� ý�ûÂÔ¬ 5.2.1

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üó�Øþ¢�¤ ��¢�ãõ ø �þ�ð ��¢�ãõ 3.1

9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �þ�ð ��¢�ãõ 1.3.1

10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üó�Øþ¢�¤ ��¢�ãõ 2.3.1

11 �¨À�û 2

11 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ü¨À�û ý�ûÝ�¨Â� 1.2

12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ö� Ý�¨Â� ø ÓÊ�õ ¢�Þä «��¡ ü¡Â� 1.1.2

12 . . . . . . . . . . . . . . . . . . . ö� Â� âì�ø Â�è ý��ÎÖ÷ ¥� ùÀª ù¢�¢ Í¡ �� ý¥��õ Í¡ Ý¨¤ 2.1.2

13 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ö� Ý�¨Â� ø ¥�ÆÞ�÷ «��¡ ü¡Â� 3.1.2

14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Åó�� ý��Ìì ø ñ�Àµ¨� 2.2

14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . °¨��� ø ´±Æ÷ 1.2.2

14 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Åó�� ý��Ìì 2.2.2

15 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Åó�� ý��Ìì Ý�Þã� 3.2.2

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ÓÜ¡ ö�ûÂ� 4.2.2

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÏÂª ø¢ ý�û��Ìì 5.2.2

18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ËÖ÷ ñ�·õ 6.2.2

18 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �û¶Ü·õ ���È� 3.2

21 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �þø��ó�Ý��ì ¶Ü·õ ¤¢ üó�Ï Í��ø¤ ü¡Â� 1.3.2
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23 â��� 3

23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . â���� á��÷� ¥� ü¡Â� �� üþ��ª� 1.3

23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �þ�ð â���� 1.1.3

24 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �þ�ð â���� ý��õ�¢ 2.1.3

25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . â��� ø¢ ýø�Æ� 3.1.3

25 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üó�Øþ¢�¤ â���� 4.1.3

27 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ¼�½¬ Ǳ�� â��� ø ý��Ü� â���� 5.1.3

28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ×þ �� ×þ â��� ø â��� ×þ öø¤�ø 2.3

28 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . â��� ×þ öø¤�ø 1.2.3

29 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ×þ �� ×þ â��� 2.2.3

30 . . . . . . . . . . . . . . . . . . ´��� Â�è üÎ¡ â��� ×þ öø¤�ø â��� ý�Î��® ö¢¤ø� ´¨¢ �� 3.2.3

31 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . â���� ýø¤ ýÂ±� ñ�Þä� 3.3

35 ��·Ü·õ 4

35 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �þø�¥ ýÂ�ð ù¥�À÷� ý�ûÀ��ø 1.4

37 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ü��·Ü·õ ý�û´±Æ÷ ß�� üÜ�ÞØ� Í��ø¤ 2.4

39 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ü��·Ü·õ â���� 3.4

41 üÞµþ¤�Úó ø üþ�Þ÷ â���� 5

41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ö� ý�ûüðÄþø ø üþ�Þ÷ â��� 1.5

41 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÖ�Ö� ý�ûö��� 1.1.5

43 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üþ�Þ÷ ��¢�ãõ 2.1.5

44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ö� ý�ûüðÄþø ø üÞµþ¤�Úó â��� 2.5

44 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞµþ¤�Úó â��� 1.2.5

45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ¢Àä ×þ Ýµþ¤�Úó 2.2.5

45 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ýµþ¤�Úó ý�ûüðÄþø 3.2.5

47 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞµþ¤�Úó ��¢�ãõ 4.2.5

48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞµþ¤�Úó ø üþ�Þ÷ â���� ý�û¢Â�¤�î ø �û¤�¢�Þ÷ 3.5

48 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞµþ¤�Úó ø üþ�Þ÷ â���� ý�û¤�¢�Þ÷ 1.3.5

49 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÞµþ¤�Úó ø üþ�Þ÷ â���� ¢Â�¤�î 2.3.5

51 üÚµ¨��� ø À� 6

51 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ýÀ� ý�ûÀ�þ�Âê 1.6

53 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . â���� À� ý�±¨�½õ 2.6
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55 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÚµ¨��� 3.6

56 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ù¥�� ×þ ýø¤ üÚµ¨��� 1.3.6

57 ñ�Þµ�� ø ¤�õ� 7

57 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ÛÖµÆõ ý�ûÀõ�È�� ø üÏÂª ñ�Þµ�� 1.7

57 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÏÂª ñ�Þµ�� 1.1.7

59 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ÛÖµÆõ ý�ûÀõ�È�� 2.1.7

60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . üÔ�¬�� ¤�õ� 2.7

60 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ß�Ú÷��õ 1.2.7

61 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �÷��õ 2.2.7

62 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .Å÷�þ¤�ø 3.2.7

63 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ¤��ãõ é�Â½÷� 4.2.7

64 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ��Â��ç� °þÂ® 5.2.7

65 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �ûí¤�� 6.2.7

67 �ûüþ�õ¥�¢�¡ 8

68 . . . . . . . . . . . . . . . . . . . . . . . . . . . (Í¡ ý�ó¢�ãõ Û�ÞØ� ø ý¤ø�¢�þ) 1 ù¤�Þª üþ�õ¥�¢�¡ 1.8

71 . . . . . . . . . . . . . . . . . . . . . . . . . . (2 ��¤¢ â��� ø �ø¢ ��¤¢ ý�ó¢�ãõ) 2 ù¤�Þª üþ�õ¥�¢�¡ 2.8

74 . . . . . . . . . . . . . . . . . . . . . . . . . . (2 ��¤¢ â��� ø �ø¢ ��¤¢ ý�ó¢�ãõ) 3 ù¤�Þª üþ�õ¥�¢�¡ 3.8

76 . . . . . . . . . . . . . . . . . . . . . . . . . . (üó�Øþ¢�¤ ��¢�ãõ ø �þ�ð ��¢�ãõ) 4 ù¤�Þª üþ�õ¥�¢�¡ 4.8

78 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ü¨À�û ý�ûÝ�¨Â�) 5 ù¤�Þª üþ�õ¥�¢�¡ 5.8

81 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (Åó�� ý��Ìì ø ñ�Àµ¨�) 6 ù¤�Þª üþ�õ¥�¢�¡ 6.8

85 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (�û¶Ü·õ ���È�) 7 ù¤�Þª üþ�õ¥�¢�¡ 7.8

88 . . . . . . . . . . . . . . . . . . . . . . . . . . . . (â���� á��÷� ¥� ü¡Â� �� üþ��ª�) 8 ù¤�Þª üþ�õ¥�¢�¡ 8.8

91 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (â���� ýø¤ ýÂ±� ñ�Þä�) 9 ù¤�Þª üþ�õ¥�¢�¡ 9.8

94 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (�þø�¥ ýÂ�ðù¥�À÷� ý�ûÀ��ø) 10 ù¤�Þª üþ�õ¥�¢�¡ 10.8

97 . . . . . . . . . . . . . . . . . . . . . . . . (ü��·Ü·õ ý�û´±Æ÷ ß�� üÜ�ÞØ� Í��ø¤) 11 ù¤�Þª üþ�õ¥�¢�¡ 11.8

99 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ü��·Ü·õ â����) 12 ù¤�Þª üþ�õ¥�¢�¡ 12.8

102 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ö� ý�ûüðÄþø ø üþ�Þ÷ â���) 13 ù¤�Þª üþ�õ¥�¢�¡ 13.8

105 . . . . . . . . . . . . . . . . . . . . . . . . . . . (ö� ý�ûüðÄþø ø üÞµþ¤�Úó â���) 14 ù¤�Þª üþ�õ¥�¢�¡ 14.8
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107 . . . . . . . . . . . . . . . . . . . . . . . . . . . (ö� ý�ûüðÄþø ø üÞµþ¤�Úó â���) 15 ù¤�Þª üþ�õ¥�¢�¡ 15.8

109 . . . . . . . . . . . . . . . . . . . . . . . . . . . (ö� ý�ûüðÄþø ø üÞµþ¤�Úó â���) 16 ù¤�Þª üþ�õ¥�¢�¡ 16.8

112 . . . . . . . . . . . . . . . . . . . (üÞµþ¤�Úó ø üþ�Þ÷ â���� ý�û¢Â�¤�î ø �û¤�¢�Þ÷) 17 ù¤�Þª üþ�õ¥�¢�¡ 17.8

115 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (ýÀ� ý�ûÀ�þ�Âê) 18 ù¤�Þª üþ�õ¥�¢�¡ 18.8

118 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (â���� À� ý�±¨�½õ) 19 ù¤�Þª üþ�õ¥�¢�¡ 19.8

121 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (â���� À� ý�±¨�½õ) 20 ù¤�Þª üþ�õ¥�¢�¡ 20.8

124 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (üÚµ¨���) 21 ù¤�Þª üþ�õ¥�¢�¡ 21.8

127 . . . . . . . . . . . . . . . . . . . . . . . . (ÛÖµÆõ ý�ûÀõ�È�� ø üÏÂª ñ�Þµ��) 22 ù¤�Þª üþ�õ¥�¢�¡ 22.8

130 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (üÔ�¬�� ¤�õ�) 23 ù¤�Þª üþ�õ¥�¢�¡ 23.8

133 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (üÔ�¬�� ¤�õ�) 24 ù¤�Þª üþ�õ¥�¢�¡ 24.8

137 Â�¡� ý�û¤�Ø�î ����

b

¨ 9

137 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 ¤�Ø�î ����

b

¨ 1.9

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

b

¨ 1.1.9

139 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 2.1.9

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

b

¨ 3.1.9

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

b

¨ 4.1.9

143 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 99 ¤�Ø�î ����

b

¨ 2.9

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

b

¨ 1.2.9

144 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 2.2.9

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

b

¨ 3.2.9

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

b

¨ 4.2.9

149 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1400 ¤�Ø�î ����

b

¨ 3.9

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

b

¨ 1.3.9

151 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 2.3.9

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

b

¨ 3.3.9

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

b

¨ 4.3.9

155 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1401 ¤�Ø�î ����

b

¨ 4.9

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

b

¨ 1.4.9

156 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 2.4.9

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

b

¨ 3.4.9

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

b

¨ 4.4.9

�
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1 ÛÊê

Â±� ø üÜ�Ü½� ý�¨À�û

üÜ�Ü½� ý�¨À�û 1.1

Í¡ ý�ó¢�ãõ Û�ÞØ� ø ý¤ø�¢�þ 1.1.1

?´¨� ��Àî ,Àª�� ¢�Þä 2x+ 3y = −1 Í¡ Â� ø ù¢Âî âÎì -3 ñ�Ï �� ý��ÎÖ÷ ¤¢ �¤ �ûñ�Ï ¤�½õ �î üÎ¡ ý�ó¢�ãõ (1

y − 3x = 2 ( 4 3y = 2x + 6 ( 3 2y + 3x = 9 ( 2 2y = 3x+ 9 ( 1

ù�Ú÷� ,À�ª�� ¢�Þä Ýû Â� ø À��î âÎì �¤ ÂÚþÀÞû (1,2) ý�ÎÖ÷ ¤¢ 3ax+ by− c = 0 ø −bx+ (a− b)y−8 = 0 ¯�Î¡ Âð� (2

(a 6= b, a, b 6= 0) ?´¨� ��Àî c

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

¤�Âì ö� Â� ¶Ü·õ ßþ� á�Ô�¤� ßþÂµØ��î �î üÎ¡ ý�ó¢�ãõ ,´¨� x = 1 ø y = 2x , x + y = 1¶Ü·õ ×þ âÜ® �¨ ý�ó¢�ãõ (3

?´¨� ��Àî ¢¤�¢

y + x =
1

3

( 4 y + x =
2

3

( 3 x =
2

3

( 2 y =
2

3

( 1

?´¨� ��Àî ,¢¤�¢ ��Êµ¿õ �

b

À±õ ¥� �¤ �Ü¬�ê ßþÂµÞî �î 3x− 4y = 25 Í¡ ¥� ý��ÎÖ÷ ñ�Ï (4

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

ý�û°�ª á�Þ¹õ ,´¨� ùÀª Ý¨¤ ABCD üãÜ®¤�ú� Âþ¥ ÛØª ¤¢

?´¨� ��Àî (¯�Î¡) á�®�

−23
6

( 4

23

6

( 3

23

12

( 2 −23
12

( 1

(5

A

B

C

D

x

y

1



�ÎÖ÷ ø¢ ý�Ü¬�ê 2.1.1

.´¨�

√
45 Â��Â� C(2,3) ø B(0,−1) ý�ÎÖ÷ ø¢ ¥� ö� Û¬��ê á�Þ¹õ �î ¢¤�¢ ¤�Âì ý¤�Ï y = 2x− 1 Í¡ ýø¤ A ý�ÎÖ÷ (6

?Àª�� À÷���üõ ��Àî ��Êµ¿õ �

b

À±õ ¥� A ý�Ü¬�ê

√
17

2

( 4

√
15

2

( 3

√
13

2

( 2

√
11

2

( 1

10 Â��Â� �ûñ�Ï ¤�½õ ýø¤ -1 ø 6 ý�ûñ�Ï �� �ÎÖ÷ ø¢ ¥� ö� Û¬��ê á�Þ¹õ �î ý¤�Ï �� ´¨� �ûñ�Ï ¤�½õ ýø¤ A ý�ÎÖ÷ (7

?´¨� ��Àî �

b

À±õ �� A ý�ÎÖ÷ ý�Ü¬�ê ßþÂµÞî .´¨�

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

?´¨� ��Àî â�Âõ ´��Æõ ,À�µÆû üã�Âõ ¥� ÂÎì ×þ Â¨ ø¢ B(3,−1) ø A(−1,3) ¯�Ö÷ (8

24 ( 4 18 ( 3 16 ( 2 12 ( 1

?´¨� ��Àî ,Àª�� �Ü¬�ê ×þ �� B(−4,1) ø A(2,3) ¥� �î �ûÂä ¤�½õ Â� ý��ÎÖ÷ (9

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

3

) ( 1

?´¨� ��Àî ,À�µÆû 5 ý�Ü¬�ê �� (5,−1) ý�ÎÖ÷ ¥� �î y = x+ 1 Í¡ ýø¤ üÏ�Ö÷ ñ�Ï (10

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

?´¨� �÷�Ú� ,´¨� C(7,2) ø B(3,−1) , A(3,5) ö� ý�û§�

b

¤ ��Êµ¿õ �î ABC ¶Ü·õ (11

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

?´¨� ��Àî ùÂþ�¢ ßþ� á�ãª ,´¨� (−1,4) ø (2,1) ý�ÎÖ÷ ø¢ Â� ùÀ÷¤Áð ýùÂþ�¢ �îÂõ (a,2a) ý�ÎÖ÷ (12

3

√
2 ( 4 2

√
2 ( 3 4 ( 2 3 ( 1

?´¨� ��Àî ùÂþ�¢ ßþ� á�ãª ,´¨� x− y = 2�¤�¬ �� ö� ÂÎì ×þ ý�ó¢�ãõ ø �µªÁð (3,0) ø (0,1) ý�ÎÖ÷ ø¢ ¥� ý�ùÂþ�¢ (13

3 ( 4

√
5 ( 3 2 ( 2

√
2 ( 1

?´¨� ��Àî ��Êµ¿õ �

b

À±õ ¥� 2x+ y = −10 ø y = 3x+ 5 Í¡ ø¢ ¢¤�¡Â� ý�ÎÖ÷ ý�Ü¬�ê (14

2

√
5 ( 4

√
5 ( 3 5 ( 2 25 ( 1

d′ ø d Í¡ Âð� .À÷¤Áðüõ (3,2) ý�ÎÖ÷ ¥� ø À�µÆû ¢�Þä ö� Â� ø ý¥��õ 2y − 4x+ 2 = 0 Í¡ �� °��Â� �� d′ ø d Í¡ ø¢ (15

?´¨� ��Àî B ø A ¯�Ö÷ ý�Ü¬�ê ,À��î âÎì B ø A ¯�Ö÷ ¤¢ °��Â� �� �¤ �û y ¤�½õ

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

2



Í¡ù¤�� Í¨ø ý�ÎÖ÷ ��Êµ¿õ 3.1.1

��Àî ,¢¤Áðüõ ��Êµ¿õ �

b

À±õ ¥� �î ùÂþ�¢ ßþ� ¥� ýÂÎì ý�ó¢�ãõ .À�µÆû ùÂþ�¢ ¥� ýÂÎì Â¨ ø¢ B(1,5) ø A(−4,7) ý�ÎÖ÷ ø¢ (16

?´¨�

2y − 5x = 0 ( 4 y − 4x = 0 ( 3 x+ 4y = 0 ( 2 y + 4x = 0 ( 1

¤�Âì ,¢¤Áðüõ ��Êµ¿õ �

b

À±õ �� ´±Æ÷ C(1,5) ý�ÎÖ÷ ý��þÂì ø B(xB , yB) ý�ÎÖ÷ ¥� �î üÎ¡ù¤�� Í¨ø , A(3,−2) ý�ÎÖ÷ (17
?´¨� ��Àî yB − xB Û¬�� �¤�¬ ßþ� ¤¢ .¢¤�¢

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

?´¨� ��Àî B ý�ÎÖ÷ Âä ø ñ�Ï á�Þ¹õ ,Àª�� M(4,7) ý�ÎÖ÷ �� ´±Æ÷ B ý�ÎÖ÷ ý��þÂì A(0,6) ý�ÎÖ÷ Âð� (18

16 ( 4 8 ( 3 4 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî y = x− 3 Í¡ �� ´±Æ÷ A(3,2) ý�ÎÖ÷ ý��þÂì (19

(

13

3

,
9

4

)

( 4

(

11

2

,
7

2

)

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

ñ�Ï ��Àî �� ý��ÎÖ÷ ¤¢ �¤ �û x ¤�½õ ,Àª��üõ B(4,9) ø A(0,1) °��Â� �� ö� ý�úµ÷� ø �Àµ�� ¯�Ö÷ �î üÎ¡ù¤�� ÓÊ�õ ¢�Þä (20

?À�îüõ âÎì

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

âÜ® ßþ� Â� �î ý��÷��õ ýù¥�À÷� ,À�µÆû �û y ø �û x ¤�½õ ö� ÂÚþ¢ âÜ® ø¢ �î Àª�� ü·Ü·õ âÜ® ý�ó¢�ãõ 3x+ 4y = 24 Âð� (21

?´¨� ¤ÀÖ� ¢�ªüõ ¢¤�ø

2/5 ( 4 2/4 ( 3 5 ( 2 4/8 ( 1

��Àî â�Âõ ý�ûÂÎì ¢¤�¡Â� Û½õ ,À�µÆû â�Âõ ×þ §�

b

¤ ¤�ú� D

∣

∣

∣

∣

∣

∣

6

−1
ø C

∣

∣

∣

∣

∣

∣

6

3

ø B

∣

∣

∣

∣

∣

∣

2

3

ø A

∣

∣

∣

∣

∣

∣

2

−1
ý�ÎÖ÷ ¤�ú� (22

?´¨�

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

ù�Ú ÷� ,À �ª� � � µª�¢ ¤�Â ì ´¨�¤ Í¡ ×þ ýø¤ B(3m,m + 1) ø A(1 + 6m,2m− 1) ý�ÎÖ ÷ ø¢ ø ��Êµ¿õ �

b

À ± õ Âð� (23

?´¨� ��Àî AB Í¡ù¤�� Í¨ø ¥� ��Êµ¿õ �

b

À±õ ý�Ü¬�ê

√
10

20

( 4

√
10

10

( 3

√
5

20

( 2

√
5

10

( 1

âÎì ñ�Ï ��Àî �� ý��ÎÖ÷ ¤¢ �¤ �ûñ�Ï ¤�½õ AM ý�÷��õ ¢�Àµõ� , C

∣

∣

∣

∣

∣

∣

−1

2

ø B

∣

∣

∣

∣

∣

∣

1

4

, A

∣

∣

∣

∣

∣

∣

1

2

§��¤ �� ABC ¶Ü·õ ¤¢ (24

?À�îüõ

3 ( 4

√
5 ( 3 2 ( 2 2

√
3 ( 1

3



Í¡ ¥� �ÎÖ÷ ý�Ü¬�ê 4.1.1

?¢¤�¢ ��Êµ¿õ ý�û¤�½õ �� íÂµÈõ ý�ÎÖ÷ À�� , 4x− 3y + 9 = 0 Í¡ Â� §�Þõ ø O(3,2) �îÂõ �� ùÂþ�¢ (25

4 ( 4 3 ( 3 2 ( 2 ÂÔ¬ ( 1

À÷���üõ ��Àî m+3n ¤�ÀÖõ .´¨� §�Þõ 8y+ nx = m ø 3x−4y = 1 Õ±Î�õÂ�è ø ý¥��õ Í¡ ø¢ Â� 9π ´��Æõ �� ùÂþ�¢ (26

?Àª��

80 ( 4 -60 ( 3 40 ( 2 -20 ( 1

âÜ® Â� ¢¤�ø ÓÊ�õ ¢�Þä ø A §�

b

¤ ¥� ùÀª Ý¨¤ á�Ô�¤� ý�Ü¬�ê , C(6,2) ø B(2,−1) , A(1,1) §��¤ �� ABC ¶Ü·õ ¤¢ (27

?´¨� ��Àî BC

3 ( 4 2/7 ( 3 2/4 ( 2 2/1 ( 1

10 ÂÎì �� ø ��Êµ¿õ �

b

À±õ �îÂõ �� ý�ùÂþ�¢Ý� ÷ ýø¤ S(3, y) ý�ÎÖ÷ ,ÛØª Õ��Îõ

?´¨� ¤ÀÖ� ö� ý�ÎÖ÷ ßþÂ���� ¤¢ ùÂþ�¢Ý�÷ Â� §�Þõ Í¡ ¥� �ÎÖ÷ ßþ� ý�Ü¬�ê .´¨�

2 ( 4

√
91− 5 ( 3

1

2

( 2 1 ( 1

(28

S(۳, y)

O
x

y

?´¨� ��Àî m .´¨� 1 �� Â��Â� (1,2) ý�ÎÖ÷ Â� ùÀ÷¤Áð 2y = mx+ b ý�ó¢�ãõ �� Í¡ ¥� ��Êµ¿õ �

b

À±õ ý�Ü¬�ê (29

−3
2

( 4 −2
3

( 3

2

3

( 2

3

2

( 1

��Àî Â��Â� ñø� ý����÷ ¥�ÆÞ�÷ ø �û y ¤�½õ ø x = 4 ø y = x + 3 ��¢�ãõ �� üÏ�Î¡ �� ¢øÀ½õ á�®��ý¥��µõ ´��Æõ (30

77 ü�Â¹� ýÂ¨�Â¨ ?´¨�

15 ( 4 14 ( 3 12 ( 2 8 ( 1

?´¨� ��Àî m ´±·õ ¤�ÀÖõ ,´¨� À��ø Â��Â� x− y

2

= m ø 2x− y = m ý¥��õ Í¡ ø¢ ß�� ý�Ü¬�ê (31

√
5 ( 4

√
10 ( 3 2

√
5 ( 2 5 ( 1

��Àî a ý�Â� ßØÞõ ¤�ÀÖõ ø¢ ,´¨� §�Þõ 12y − 5x = a ø 3x+ 4y = 5 ��¢�ãõ �� Í¡ ø¢ Â� (2,1) �îÂõ �� ý�ùÂþ�¢ (32

?´¨�

-1 ø -3 ( 4 15 ø -11 ( 3 1 ø 3 ( 2 -15 ø 11 ( 1

ñ�Ï .À÷¤�¢ ¤�Âì 2 ý�Ü¬�ê �� 3x = 4y + 5 ý�ó¢�ãõ �� Í¡ ¥� , 2x− y = 0 ý�ó¢�ãõ �� Í¡ Â� âì�ø B ø A ý�ÎÖ÷ ø¢ (33

?´¨� ��Àî AB Í¡ù¤��

4

√
2 ( 4 3

√
2 ( 3 4

√
5 ( 2 2

√
5 ( 1

4



2 ��¤¢ â��� ø �ø¢ ��¤¢ ý�ó¢�ãõ 2.1

�ó¢�ãõ Û� ý�Â� Â�çµõ Â��ç� ©ø¤ 1.2.1

?´¨� ��Àî x4 − 3x2 + 2 = 0 ý�ó¢�ãõ ý�û�Èþ¤ á�Þ¹õ (34

ÂÔ¬ ( 4 -3 ( 3 2 ( 2 -1 ( 1

?´¨� �¤�¬ ��Àî �� m Âþ¢�Öõ ý�ä�Þ¹õ ,Àª�� �þ�Þµõ üÖ�Ö� ý�Èþ¤ 4 ý�¤�¢ x4− (m+2)x2 +m+5 = 0 ý�ó¢�ãõ Âð� (35

4 < m < 9 ( 4 −4 < m < 4 ( 3 m > 4 ( 2 m < −4 ( 1

?´¨� ��Àî (x2 − 1)2 − 4x2 + 7 = 0 ý�ó¢�ãõ ý�û�Èþ¤ á�Þ¹õ (36

2+
√
2 ( 4 4+ 2

√
2 ( 3 .¢¤�À÷ �Èþ¤ ( 2 ÂÔ¬ ( 1

88 ýÂ¨�Â¨ ?¢�ªüõ Û¬�� x ý�Â� ���� ×þ ÍÖê mx− 3

√
x+m− 2 = 0 �ó¢�ãõ ¥� , m Âþ¢�Öõ ��Àî ý�¥� �� (37

2 < m <
3

2

( 4

3

2

< m <
5

2

( 3 0 < m < 2 ( 2 −3
2

< m < 2 ( 1

90 ýÂ¨�Â¨ ?´¨� ��Àî , (x2 + x)2 − 18(x2 + x) + 72 = 0 �ó¢�ãõ üÖ�Ö� ý�û�Èþ¤ á�Þ¹õ (38

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

?¢¤�¢ ¼�½¬ ���� À�� (x2 − x− 1)2 = 3x2 − 3x− 5 ý�ó¢�ãõ (39

.¢¤�À÷ ü½�½¬ ý�Èþ¤ º�û ( 4 1 ( 3 2 ( 2 4 ( 1

72 ¢�¥� ?¢¤�¢ üÖ�Ö� ý�Èþ¤ À�� (x2 +
√
x+ 1)2 + x2 +

√
x− 1 = 0 ý�ó¢�ãõ (40

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

?´¨� ¤ÀÖ� 4

x
= 2

x+ 3 − 7 ý�ó¢�ãõ ý�û�Èþ¤ á�Þ¹õ (41

8 ( 4 log
2

6 ( 3 2 log
2

3 ( 2 log
2

7 ( 1

?´¨� ´¨¤¢

( x2

x2 + 1

)

2

+
( x2

x2 + 1

)

− 6 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¢¤�õ ¤¢ ��þ�ð ��Àî (42

.¢¤�¢ �þ�Þµõ ý�Èþ¤ ø¢ ( 4 .¢¤�¢ �þ�Þµõ ý�Èþ¤ ¤�ú� ( 3 .¢¤�À÷ üÖ�Ö� ý�Èþ¤ ( 2 .¢¤�¢ Óä�Ìõ ý�Èþ¤ ( 1

?´¨� ���� À�� ý�¤�¢

(
√

2+
√
3

)
x
+
(

1

√

2+
√
3

)
x
= 4 ý�ó¢�ãõ (43

���� �¨ ( 4 ���� ø¢ ( 3 ���� ×þ ( 2 .¢¤�À÷ ���� ( 1

5



2 ��¤¢ ý�ó¢�ãõ ý�û�Èþ¤ �Â®Û¬�� ø á�Þ¹õ 2.2.1

?¢�ªüõ �ê�®� À��ø À�� �ó¢�ãõ ý�û�Èþ¤ �Â®Û¬�� �� ,¢�ª �ê�®� À��ø ø¢ x2 − 4x− 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ �� Âð� (44

13 ( 4 12 ( 3 9 ( 2 11 ( 1

87 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî m ,´¨� ÂµÈ�� À��ø 3 ÂÚþ¢ ý�Èþ¤ Â��Â� �¨ ¥� �Èþ¤ ×þ 3x2 − 17x+m = 0 ý�ó¢�ãõ ¤¢ (45

15 ( 4 12 ( 3 10 ( 2 9 ( 1

?´¨� ��Àî

(

α+
1

β

)

2

+

(

β +
1

α

)

2

Û¬�� ,À�ª�� 2x2 − 5x+ 2 = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (46

21 ( 4 16 ( 3 17 ( 2 25 ( 1

?´¨� ��Àî

α− 1

3α2 − 5α
Û¬�� ,Àª�� 3x2 − 7x+ 2 = 0 ý�ó¢�ãõ ý�Èþ¤ α Âð� (47

3 ( 4 2 ( 3

1

2

( 2

1

3

( 1

?´¨� ��Àî

4

√
3α− 1+ 4

√

3β − 1 Û¬�� ,À�ª�� �ó¢�ãõ ý�û�Èþ¤ β ø α Âð� x2 − 3x+ 1 = 0 �ø¢ ��¤¢ ý�ó¢�ãõ ¤¢ (48

√
5 ( 4 1 ( 3

√
3 ( 2 2 ( 1

?´¨� ��Àî m ,À�ª��

{

sinα, cosα
}

�¤�¬ �� x2 + (m− 2)x + 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ Âð� (49

m ∈ ∅ ( 4 2±
√
3 ( 3 2−

√
3 ( 2 2+

√
3 ( 1

?´¨� ��Àî

√

x′

x′′ +

√

x′′

x′ �¤�±ä Û¬�� ,À�ª�� x2 + 3x+ 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ x′′
ø x′

Âð� (50

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

ý�û�ÜÞ� x′,m, x′′
¢Àä �¨ m ¤�ÀÖõ ��Àî ý�¥� �� ,À�ª�� x2 + 2(m+ 1)x + 2m− 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ x′′

ø x′
Âð� (51

?À�ª��üõ ü¨À�û ý�ó�±÷¢ ×þ üó��µõ

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

?´¨� ��Àî ü�½�õ ø¢ üì�� ¯�Ö÷ ý�ûñ�Ï �Â®Û¬�� Âþ¥ ÛØª �� ���� �� (52

2 (2

14

3

(1

−14
3

(4 -2 (3

٣

٢

?´¨� ��Àî m ¤�ÀÖõ ,´¨� -6 �Èþ¤ �¨ �Â®Û¬�� (x + 1)(x2 − x+ 6m) = 0 ý�ó¢�ãõ ¤¢ (53

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

6



P ø S ¥� ù¢�Ôµ¨� �� 2 ��¤¢ ý�ó¢�ãõ Û�ØÈ� 3.2.1

?´¨� ��Àî ,

α

β
= α− β = 2 Ý�ª�� �µª�¢ ø À�ª�� β ø α ö� ý�û�Èþ¤ �î üõø¢ ��¤¢ ý�ó¢�ãõ (54

x2 − 8x− 6 = 0 ( 4 x2 − 8x+ 6 = 0 ( 3 x2 − 6x+ 8 = 0 ( 2 x2 − 6x− 8 = 0 ( 1

��Àî b ,´¨� ÂµÈ�� 3x2 + 7x + 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¥� À��ø ×þ , x2 + ax + b = 0 �ø

a

¢ ��¤¢ �ó¢�ãõ ý�û�Èþ¤ (55

87 ü�Â¹� ýÂ¨�Â¨ ?´¨�

4

3

( 4

2

3

( 3 -1 ( 2 -2 ( 1

?´¨� ��Àî ,Àª��

√
7−

√

7−
√
5 ø

√
7+

√

7−
√
5Çþ�û�Èþ¤ �î üõø¢ ��¤¢ ý�ó¢�ãõ (56

x2 + 2

√
7x−

√
5 = 0 (2 x2 + 2

√
7x+

√
5 = 0 (1

x2 − 2

√
7x−

√
5 = 0 (4 x2 − 2

√
7x+

√
5 = 0 (3

,´¨� -6 Â��Â� �Èþ¤ ø¢ á�Þ¹õ ø ´¨� ÂµÈ�� ÂÚþ¢ ý�Èþ¤ ¥� À��ø ø¢ (m+2)x2 +6x− n = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¥� üØþ (57

?´¨� ��Àî m+ n ¤�ÀÖõ

7 ( 4 -1 ( 3 -9 ( 2 -8 ( 1

üÞú¨ ÝÞ���õ ø ÝÞþ�î�õ 4.2.1

?´¨� ��Àî ù¤��Þû â��� ßþ� ¤�¢�Þ÷ Âä ßþÂµÞî .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ´¨� a 6= 0 ö� ¤¢ �î f(x) = (ax− 2b)(ax+ b) â��� (58

−3 b

2

( 4

3 b

2

( 3 −9 b2

4

( 2

9 b2

4

( 1

¤�½õ ý�ó¢�ãõ ,Àª�� Õ±Î�õ y = (m−4)x2 +4x+1 üÞú¨ ÝÞþ�î�õ ¤�ÀÖõ Â� y = mx2 −4x+ 5 üÞú¨ ÝÞ���õ ¤�ÀÖõ Âð� (59

?´¨� ��Àî üÞú¨ ø¢ ßþ� ö¤�Ö�

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

?´¨� ��Àî y = 2x− 9 Í¡ ¥� y = x2 − 2x ý�ó¢�ãõ �� ü�½�õ ý�Ü¬�ê ßþÂ�×þ¢�÷ (60

5

√
5 ( 4 2

√
5 ( 3

√
5 ( 2

√
5

5

( 1

73 ýÂ¨�Â¨ ?´¨� ��Àî ��Êµ¿õ �

b

À±õ ¥� y2 = 2x+ 4 ü�½�õ �Ü¬�ê ßþÂ�ù���î (61

2 ( 4

√
3 ( 3 2

√
2 ( 2 1 ( 1

ö� ´��Æõ �î Ýþ�ù¢Âî ¤��µ¡� �¤ ü·Ü·õ ,´¨� Âµõüµ÷�¨ 16 ö� Â� ¢¤�ø á�Ô�¤� ø ùÀä�ì ñ�Ï á�Þ¹õ �î üþ�û¶Ü·õ ö��õ ¥� (62

84 ü�Â¹� ýÂ¨�Â¨ ?´¨� â�Âõ Âµõüµ÷�¨ À�� ¶Ü·õ ßþ� ´��Æõ .´¨� ÝÞ�Æî�õ

36 ( 4 34 ( 3 32 ( 2 35 ( 1
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2 ��¤¢ â��� ý�ûÂÔ¬ 5.2.1

73 ýÂ¨�Â¨ ?´¨� ��Àî m Âþ¢�Öõ ,Àª�� üÖ�Ö� ���� ø¢ ý�¤�¢ (m+ 2)x2 + 4x+ (m− 1) = 0 �ø¢ ��¤¢ ý�ó¢�ãõ Âð� (63

−3 < m < 2 ( 4 −2 < m < 2 ( 3 1 < m < 2 ( 2 −2 < m < 1 ( 1

88 ü®�þ¤ ýÂ¨�Â¨ ?´¨� �÷�Ú� m Âþ¢�Öõ �ä�Þ¹õ , ¢¤�À÷ íÂµÈõ �ÎÖ÷ y = mx ¯�Î¡ �� y = (2x + 1)(x+ 8) �ó¢�ãõ �� ü�½�õ (64

5 < m < 13 ( 4 7 < m < 15 ( 3 15 < m < 23 ( 2 9 < m < 25 ( 1

?´¨� ß�

a

ãõ ù¤��Þû

√

mx2 +mx+ 1 �¤�±ä m ¤�ÀÖõ �� ý�¥� �� (65

0 ≤ m ≤ 4 ( 4 0 < m ≤ 4 ( 3 0 ≤ m < 4 ( 2 0 < m < 4 ( 1

üÞú¨ ö¤�Ö� ¤�½õ ý�ó¢�ãõ ,Àª�� âì�ø �û x ¤�½õ ýø¤ y = (2a− 1)x2 − 8x+ 6 üÞú¨ ¤�ÀÖõ (ßþÂµÈ��) ßþÂµÞî Âð� (66

?´¨� ��Àî

x =
11

6

( 4 x =
8

3

( 3 x =
3

2

( 2 x =
3

4

( 1

?´¨� ��Àî m ¢øÀ� ,À�ª�� üÔ�õ ø¢ Âû x2 + (m2 − 1)x + 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ Âð� (67

(−∞,−
√
3 ] ∪ [

√
3,+∞) ( 4 (−∞,−

√
3 ) ∪ (

√
3,+∞) ( 3 [−

√
3,

√
3 ] ( 2 (−

√
3,

√
3 ) ( 1

:�ó¢�ãõ ßþ� ù�Ú÷� Àª�� ´±·õ cosα Âð� .´¨� øÂÔõ x2 tanα+ 2x
√
cosα− cotα = 0 �ø¢ ��¤¢ ý�ó¢�ãõ (68

.¢¤�¢ üÔ�õ ý�Èþ¤ ø¢ (2 .¢¤�À÷ üÖ�Ö� ý�Èþ¤ (1

.¢¤�¢ �õ�ãó�ÓÜµ¿õ ý�Èþ¤ ø¢ (4 .¢¤�¢ ´±·õ ý�Èþ¤ ø¢ (3

:Ý�ª�� �µª�¢ Àþ�� ,Àª�� �µª�¢ �õ�ãó� ÓÜµ¿õ ý�Èþ¤ ø¢ mx2 + 7x+m− 1 = 0 ý�ó¢�ãõ �Ø�þ� ý�Â� (69

m < 0 �þ m > 1 ( 4 m > 1 ( 3 0 < m < 1 ( 2 0 ≤ m ≤ 1 ( 1

ý�¤�¢ ø �µªÁð ��Êµ¿õ ý�û¤�½õ ý����÷ ¤�ú� ¥� y = (1−m)x2 + x +m− 2 â��� ¤�¢�Þ÷ , m Âþ¢�Öõ ��Àî ý�¥� �� (70

76 ü�Â¹� ýÂ¨�Â¨ ?´¨� ÝÞþ�î�õ

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

?À�îüõ âÎì �ÎÖ÷ ��Àî ¤¢ �¤ 2x+ y = 2 Í¡ y = x2 − 4x+ a2 ü�½�õ ¤�¢�Þ÷ ö¤�Ö�¤�½õ (71

(2,2) ( 4 (2,−2) ( 3 (−2,0) ( 2 (−2,6) ( 1
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üó�Øþ¢�¤ ��¢�ãõ ø �þ�ð ��¢�ãõ 3.1

�þ�ð ��¢�ãõ 1.3.1

?´¨� ��Àî B ¤�ÀÖõ ,

3x

x2 − 4

=
A

x− 2

+
B

x2 − 4

Âð� (72

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

?¢¤�¢ üÖ�Ö� ���� À��

x

x+ 1

− x− 1

x
= −1 ý�ó¢�ãõ (73

¤�Þªü� ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî

2x

x2 − 1

+
2

x+ 1

=
2− x

x2 − x
ý�ó¢�ãõ ý�û���� ¢�Àã� (74

ÂÔ¬ ( 4 3 ( 3 2 ( 2 1 ( 1

?Àª�� À÷���üõ ��þ�ð ��Àî Â��Â� m ¤�ÀÖõ ,Àª�� üú�

m+ 1

3x
=

5− x

4x− x2
ý�ó¢�ãõ ���� �ä�Þ¹õ Âð� (75

3

4

( 4

11

4

( 3 1 ( 2 ÂÔ¬ ( 1

?´¨�

{

5

2

}

���� �ä�Þ¹õ ý�¤�¢

k

3x
=

x− 5

x2 − 4x
ý�ó¢�ãõ k ¤�ÀÖõ ��Àî ý�¥� �� (76

1

5

( 4

2

5

( 3 5 ( 2

5

2

( 1

?´¨� ��Àî

3+ x2 − x

1− x+ x2
− 4x2

x3 + 1

= 1 ý�ó¢�ãõ ý�û�Èþ¤ Û®�Ô� (77

2

3

( 4 ÂÔ¬ ( 3

1

2

( 2

3

2

( 1

?¢¤�¢ ¢��ø b ø a ß�� ý��Î��¤ �� ù¤��Þû ,Àª�� -2 Â��Â�

ax+ b

a+ b
− 1 =

bx− a

a− b
+
1

x
ý�ó¢�ãõ ý�û�Èþ¤ ¥� üØþ Âð� (78

a2 + b2 = −4a b ( 4 a2 + b2 = 4a b ( 3 b2 − a2 = 4a b ( 2 a2 − b2 = 4a b ( 1

?´¨� ��Àî x3 − 1

x3
= 3x − 3

x
ý�ó¢�ãõ ý�û���� á�Þ¹õ (79

2 ( 4 1 ( 3 ÂÔ¬ ( 2 -1 ( 1

¤�î ´äÂ¨ �Ø�þ� Âê �� .À��î ù���î �¤ ñ�±��ê ß�õ¥ ×þ ßÞ� ´ä�¨ 4 ¤¢ À�÷���üõ ,À��î ¤�î Ýû �� ü÷¥ßÞ� ß�ª�õ ø¢ Âð� (80

?Àû¢ ��¹÷� �¤ ¤�î ßþ� üþ�ú�� �� Â�À�î ß�ª�õ �� ÀÈîüõ ñ�Ï ´ä�¨ À�� ,Àª�� ýÂÚþ¢ Â��Â� ø¢ �ú÷� ¥� üØþ

15 ( 4 12 ( 3 10 ( 2 6 ( 1
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üó�Øþ¢�¤ ��¢�ãõ 2.3.1

66 ¢�¥� , x4 + x2 +
√

x2 − 1 = 2 ý�ó¢�ãõ (81

.´¨� Óä�Ìõ ý�Èþ¤ ý�¤�¢ (2 .´¨� ���� ø¢ ý�¤�¢ (1

.¢¤�À÷ üÖ�Ö� ý�Èþ¤ (4 .´¨� ���� ¤�ú� ý�¤�¢ (3

?¢¤�¢ �Èþ¤ À��

√

x2 − 1+
4

√
x− 4+

5

√
x− 3 = 0 ý�ó¢�ãõ (82

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

76 ¢�¥� ?¢¤�¢ üÖ�Ö� ý�Èþ¤ À��

3

√

x2 − 3x− 2

3

√

(x2 − 3x)2 + 1 = 0 ý�ó¢�ãõ (83

�Èþ¤ ø¢ ( 4 �Èþ¤ ×þ ( 3 �Èþ¤ �¨ ( 2 �Èþ¤ ¤�ú� ( 1

?¢¤�¢ ���� À�� x
√

4− x2 + 3

√

4− x2 = 0 ý�ó¢�ãõ (84

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

77 ¢�¥� ?´¨� ��Àî

√

x 3

√
x =

3

√
4 ý�ó¢�ãõ ¥� x ���� (85

x = 8 ( 4 x = 4 ( 3 x = 2 ( 2 x = ±2 ( 1

?¢¤�¢ �Èþ¤ À��

√
x− 3 =

x− 1√
3+ x

ý�ó¢�ãõ (86

¤�Þªü� ( 4 ÂÔ¬ ( 3 2 ( 2 1 ( 1

67 ¢�¥� , 3x− 2 = 5

√

1− 9x2 ý�ó¢�ãõ (87

.¢¤�¢ Óä�Ìõ ý�Èþ¤ ×þ (2 .¢¤�À÷ �Èþ¤ (1

.¢¤�¢ �Èþ¤ ø¢ (4 .¢¤�¢ ù¢�¨ ý�Èþ¤ ×þ (3

77 ¢�¥� ?´¨� ¤ÀÖ� �û�Èþ¤ á�Þ¹õ

√

3+
√

x− x3 =
√
3 ý�ó¢�ãõ ¤¢ (88

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

70 ¢�¥� ?¢¤�¢ üÖ�Ö� ý�Èþ¤ À��

√

x+
√
x− 2 =

√
2− x+

√
2x− 2 ý�ó¢�ãõ (89

1 ( 4 2 ( 3 3 ( 2 .¢¤�À÷ üÖ�Ö� ý�Èþ¤ ( 1

?´¨� ��Àî a ,´¨� ö�ÆØþ

ax

x+ 2

=
2

5

ø x+
√
x+ 1 = 5��¢�ãõ ���� �ä�Þ¹õ (90

1

5

( 4

2

3

( 3

1

3

( 2

2

5

( 1
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2 ÛÊê

�¨À�û

ü¨À�û ý�ûÝ�¨Â� 1.2

�� �ÎÖ÷ À�� ¤¢ â�Âõ ø ùÂþ�¢ ,Àª�� À��ø 8 â�Âõ ÂÎì ñ�Ï Âð� .´¨� 4 á�ãª �� ý�ùÂþ�¢ �îÂõ ,â�Âõ ×þ ý�ûÂÎì ¢¤�¡Â� Û½õ (91

?À÷¤�¢ ¢¤�¡Â� ÂÚþÀØþ

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

ý�Ü¬�ê �� A ¥� �î Àª�� �µª�¢ ¢��ø �½Ô¬ ¤¢ �ÎÖ÷ ×þ ÍÖê L ¤�ÀÖõ �� ���� �� Âð� .´¨� øÂÔõ L ñ�Ï �� AB Í¡ù¤�� (92

?´¨� ��Àî L ý�Â� ßØÞõ Âþ¢�Öõ á�Þ¹õ ù�Ú÷� ,Àª�� 6 ý�Ü¬�ê �� B ¥� ø 4

10 ( 4 9 ( 3 12 ( 2 6 ( 1

ý�û§�

b

¤ ��Þ� ¥� ©��Ü¬�ê ,����÷ ö� öø¤¢ ý�ÎÖ÷ Âû �î Àª�� â�Âõ öø¤¢ ý�����÷ A Âð� .´¨� øÂÔõ 4 âÜ® �� üã�Âõ (93

?´¨� ��Àî A ý����÷ ´��Æõ ßþÂµÈ�� ,Àª�� ×þ ¥� ÂµÈ�� â�Âõ

π

4

( 4 π ( 3 16− 2π ( 2 16− π ( 1

�� N ¥� ø À��ø 5 ý�Ü¬�ê �� M ¥� �î ¢�ªüõ ´ê�þ �½Ô¬ ¤¢ �ÎÖ÷ À�� ù�Ú÷� ,Àª�� À��ø 7 Â��Â� MN Í¡ù¤�� ñ�Ï Âð� (94

?Àª�� À��ø 4 ý�Ü¬�ê

¤�Þªü� ( 4 2 ( 3 1 ( 2 º�û ( 1

?Àª�� À÷���üÞ÷ ��Àî ´¨� a Â��Â� d ø A ¥� �ú÷� ý�Ü¬�ê �î üÏ�Ö÷ ¢�Àã� .¢¤�¢ ¤�Âì d Í¡ ¥� h 6= 0 ý�Ü¬�ê �� A ý�ÎÖ÷ (95

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?Àª�� ¶Ü·õ ×þ á�®� ñ�Ï À�÷���üõ ��þ�ð ��Àî ¢�Àä� (96

5 ø 3 ø 1 ( 4 3 ø 2 ø 1 ( 3 6 ø 3 ø 2 ( 2 7 ø 5 ø 3 ( 1
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ö� Ý�¨Â� ø ÓÊ�õ ¢�Þä «��¡ ü¡Â� 1.1.2

ý�ÎÖ÷ ø¢ ¥� �î �¤ ý��ÎÖ÷ .ÀþÂ�Ú� ÂÑ÷ ¤¢ Âþ¥ ÛØª Õ��Îõ �¤ CD ø AB Í¡ù¤�� ø¢

Âð� .Ý�õ�÷üõ O �¤ Àª�� �Ü¬�ê ×þ �� D ø C ý�ÎÖ÷ ø¢ ¥� ø Àª�� �Ü¬�ê ×þ �� B ø A

?´¨� ¼�½¬ ù¤��Þû ��þ�ð ��Àî ,Àª�� BC ÓÊ�õ ¢�Þä ýø¤ O ý�ÎÖ÷

.À÷¢�Þä Ýû Â� BD ø AC ( 1

.´¨� �Ü¬�ê ×þ �� CD ø AB Í¡ù¤�� ø¢ ¥� O ý�ÎÖ÷ ( 2

.À÷�âì�ø ùÂþ�¢ ×þ ýø¤ D ø C , B , A ¯�Ö÷ ( 3

.´¨� �Ü¬�ê ×þ �� BC ø AD Í¡ù¤�� ø¢ ¥� O ý�ÎÖ÷ ( 4

(97

A

B

CD

¤�Âì �¹î ¶Ü·õ ßþ� á�®� ý�ûÓÊ�õ¢�Þä üì�� Û½õ ù�Ú÷� ,Àª�� ��¨ ý�þø�¥ �� Â��Â� �þø�¥ ø¢ á�Þ¹õ ,¶Ü·õ ×þ ¤¢ Âð� (98

?¢¤�¢

âÜ® ßþÂµð¤�� ýø¤ ( 4 ¶Ü·õ öøÂ�� ( 3 �þø�¥ ßþÂµð¤�� §�

b

¤ ýø¤ ( 2 ¶Ü·õ öø¤¢ ( 1

ö�Þû ¤¢ D ø C , B , A �þ�Þµõ ¯�Ö÷ ¥� �ú÷� ý�Ü¬�ê �î ý¤�Ï �� Àª�� �µª�¢ ¢��ø À÷���üõ �½Ô¬ ¤¢ �ÎÖ÷ À�� ù¤��Þû (99

?Àª�� ù¥�À÷� ×þ �� �½Ô¬

×þ �þ ÂÔ¬ ( 4 ¤�Þªü� ( 3 2 ( 2 1 ( 1

ýø� Æ � ¤¢ � î � ½ Ô ¬ ß þ� ¤¢ M À � ÷� õ ü Ï� Ö ÷ ý� Þ û ý� ä� Þ ¹ õ ,À � ª� � � ½ Ô ¬ ¤¢ ´ �� � ý� Î Ö ÷ ø¢ B ø A Â ð� (100

?´¨� ��Àî ,À��îüõ ëÀ¬

MA− 4MB

2MA+ 3MB
= −3

5

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

ýø¤ �ú÷� §�

b

¤ ø ù¢�� AB �ú÷� ýùÀä�ì �î ü��ì�Æó�ýø�Æµõ ý�û¶Ü·õ ¢�Àã� .À÷¤�¢ ¤�Âì ý��½Ô¬ ýø¤ d Í¡ ø B ø A ¯�Ö÷ (101

?Àª�� À÷���üÞ÷ ��Àî ,Àª�� d Í¡

¤�Þªü� ( 4 ø¢ ( 3 ×þ ( 2 ÂÔ¬ ( 1

�¤ ÛØª ��Àî ,À÷¤Áðüõ B ø A ¥� �î P ¤¢ âì�ø ý�ûùÂþ�¢ ��Þ� �îÂõ .À÷¤�¢ ¤�Âì P ý�½Ô¬ ýø¤ B ø A ´��� ý�ÎÖ÷ ø¢ (102

?À÷¤ø�üõ ÀþÀ�

AB Â� ¢�Þä Í¡ ø¢ ( 4 AB �� ý¥��õ Í¡ ø¢ ( 3 AB ÓÊ�õ ¢�Þä ( 2 AB ÂÎì �� ý�ùÂþ�¢ ( 1

ö� Â� âì�ø Â�è ý��ÎÖ÷ ¥� ùÀª ù¢�¢ Í¡ �� ý¥��õ Í¡ Ý¨¤ 2.1.2

?´¨� ��Àî ,À÷¤�¢ ¤�Âì d′ø d ý¥��õ Í¡ ø¢ ¥� ö�ÆØþ ý�Ü¬�ê �� �î �½Ô¬ ¥� üÏ�Ö÷ ý�ä�Þ¹õ (103

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

ö� Û¬��ê Û®�Ô� �î ´¨� üÏ�Ö÷ ý�Þû ÂÚ÷�È÷ ��þ�ð ��Àî �¤�¬ ßþ� ¤¢ ,Àª�� 6 Â��Â� d′ ø d ý¥��õ Í¡ ø¢ ý�Ü¬�ê Âð� (104

?Àª�� 2 Â��Â� Í¡ ø¢ ßþ� ¥� ¯�Ö÷

ø¢ ßþ� ß�� ø d′ ø d �� ý¥��õ Í¡ ×þ ( 1

ø¢ ßþ� ß�� ø d′ ø d �� ý¥��õ Í¡ ø¢ ( 2

ø¢ ßþ� �¤�¡ ø d′ ø d �� ý¥��õ Í¡ ø¢ ( 3

d′ ø d �� ý¥��õ Í¡ ¤�ú� ( 4
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ö� Ý�¨Â� ø ¥�ÆÞ�÷ «��¡ ü¡Â� 3.1.2

C ø B ý�þø�¥ ø¢ üÜ¡�¢ ý�û¥�ÆÞ� ÷ ,ø¤� �ø¤ ß�ì�Æó�ýø�Æµõ ý�Ö ÷¥ø£ ¤¢

?´¨� ��Àî BC âÜ® ¥� O ý�Ü¬�ê ,À��îüõ âÎì O ý�ÎÖ÷ ¤¢ �¤ ÂÚþÀØþ

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

(105

۶

۵

۱۲

A B

CD

?Àª�� �Ü¬�ê ×þ �� d
2

ø d
1

âÏ�Öµõ Í¡ ø¢ ¥� �î ¢¤�¢ ¢��ø ùÂþ�¢ ×þ ýø¤ �ÎÖ÷ À�� (106

4 Ûì�À� ( 4 4 Â·î�À� ( 3 2 Ûì�À� ( 2 2 Â·î�À� ( 1

´¨¤¢ ��þ�ð ��Àî ,Àª�� ùÂþ�¢ ßþ� �îÂõ O Âð� .Àª�� §�Þõ ö� âÜ® �¨ Âû Â� �î Ý��îüõ Ý¨¤ ý�ùÂþ�¢ ABC ¶Ü·õ Û¡�¢ (107

?´¨�

.´¨� ¶Ü·õ ÂµØ��î âÜ® Â��Â� ùÂþ�¢ ÂÎì ( 1

.´¨� ¶Ü·õ üÜ¡�¢ ¥�ÆÞ�÷ �¨ ¢¤�¡Â� Û½õ O ý�ÎÖ÷ ( 2

.´¨� ¶Ü·õ Âµð¤�� âÜ® Â��Â� ùÂþ�¢ ÂÎì ( 3

.´¨� ¶Ü·õ á�®� ÓÊ�õ ¢�Þä �¨ ¢¤�¡Â� Û½õ O ý�ÎÖ÷ ( 4

üþ�ûö�Þî B ø A �î�Âõ �� ñ�� .À�î âÎì B ø A ¯�Ö÷ ¤¢ �¤ xOy ý�þø�¥ âÜ® ø¢ �� Ý��îüõ Ý¨¤ üû��¿ó¢ ö�Þî O �îÂõ �� (108

��þ�ð ��Àî �¤�¬ ßþ� ¤¢ .À��î âÎì �þø�¥ öø¤¢ C ý�ÎÖ÷ ¤¢ �¤ ÂÚþÀØþ ö�Þî ø¢ ßþ� �� Ý��îüõ Ý¨¤

3

4

AB á�ãª ñ�Ï ��

?´Æ�÷ ´¨¤¢ �

f

õø�ó

.¢¤Áðüõ AB Í¨ø ¥� OC ( 1

.´¨� á�®��ýø�Æµõ ABC ¶Ü·õ ( 2

.´¨� xOy ý�þø�¥ ¥�ÆÞ�÷ OC ( 3

.´¨� AB Í¡ù¤�� Â� ¢�Þä OC ( 4

âÎì M ý�ÎÖ÷ ¤¢ �¤ ÂÚþÀØþ ABD ø BAC ý�þø�¥ ø¢ ý�û¥�ÆÞ�÷ ø d ‖ d′ ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî d′ Í¡ �� ö� ý�Ü¬�ê �� d Í¡ ¥� M ý�Ü¬�ê ´±Æ÷ .À÷�ù¢Âî

.¢¤�¢ Bø A ý�þ�ø¥ �� üÚµÆ� ( 4 1 ( 3

MA

MB
( 2

2

3

( 1

(109

M

d

d′

A

B

C

D

ø¢ ¥� �Ü¬�ê ×þ �� ß��»Þû ø ù¢�� �Ü¬�ê ×þ �� AB Í¡ù¤�� Â¨ ø¢ ¥� �î ¢¤�¢ ¢��ø �ÎÖ÷ À�� ABC ¶Ü·õ ý�½Ô¬ ¤¢ (110

?Àª�� �ú÷� ¢�Àµõ� �þ ø BC ø AB âÜ®

¤�Þªü� ( 4 ø¢ ( 3 ×þ ( 2 ÂÔ¬ ( 1

?Àª�� �Ü¬�ê ×þ �� �þø�¥ ý�û âÜ® ¥� �î ¢¤�¢ ¢��ø ùÂþ�¢ ýø¤ �ÎÖ÷ À�� .´¨� §�Þõ xOy ý�þø�¥ á�®� Â� ý�ùÂþ�¢ (111

¤�Þªü� ( 4 �¨ ( 3 ø¢ ( 2 ×þ ( 1

´±Æ÷ .´¨� A ý�þø�¥ ¥�ÆÞ�÷ AD ø AB = x+ 2 , AC = x+ 3 ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî

AC

AB

7

6

( 4

4

3

( 3

6

5

( 2

5

4

( 1

(112

x۲ − ۵
x + ۱

H

B
D

C

H ′

A

13



Åó�� ý��Ìì ø ñ�Àµ¨� 2.2

°¨��� ø ´±Æ÷ 1.2.2

?´¨� ��Àî

b+ c+ d+ e

a
− a+ b+ d+ e

c
�¤�±ä Û¬�� ù�Ú÷�

a

1

=
b

2

=
c

3

=
d

4

=
e

5

Âð� (113

10 ( 4 9 ( 3 8 ( 2 7 ( 1

?´¨� ��Àî m �� n ´±Æ÷ ù�Ú÷� ,Àª��

2m+ n

3m− n
=
3

2

Âð� (114

3 ( 4 1 ( 3

1

2

( 2

1

5

( 1

?´¨� a+ c ¥� ýÂÆî �� b ù�Ú÷� ,
a

5

=
b

6

=
c

10

Âð� (115

3

7

( 4

7

3

( 3

2

5

( 2

5

2

( 1

. 16

PB

AP
=

AN

NB
= 2 ø ´¨� P ø A ß�� N �î À÷��µêÂð ¤�Âì ý��÷�ð �� N ø P ý�ÎÖ÷ ø¢ ,36 ñ�Ï �� AB Í¡ù¤�� ýø¤ (116

?´¨� ��Àî NP Í¡ù¤�� ñ�Ï

9 ( 4 8 ( 3

15

2

( 2

17

2

( 1

Åó�� ý��Ìì 2.2.2

OA = 2x−8 Âð� .Àª��üõ NB ‖ MC ø NA ‖ MB ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî AB Í¡ù¤�� ýù¥�À÷� ,Àª�� OC = x+ 3 ø OB = x ø

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

(117

O

N

M

A B C

ù� Ú ÷� , AB = 7 ø AE = 4 ,

∧
A
1

=
∧
E
1

=
∧
D
1

Â ð� ,ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî

BE

CE
Û¬��

1

3

( 4

4

7

( 3

3

4

( 2

1

2

( 1

(118

A

D

B

E

C

۱

۱ ۱

?´¨� ��Àî EC ýù¥�À÷� ,Àª�� DE ‖ BC Âð� ,ÛØª Õ��Îõ

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

(119

A

D

B

C
E

۱۲

x + ۲

x۹

AE

ED
¤�ÀÖõ ,Ýþ�ù¢Âî Ý¨¤ AB ý¥��õ �¤ EF Í¡ ABCD ý�Ö÷¥ø£ ¤¢

?´¨� ��Àî

1 ( 4

3

2

( 3

2

3

( 2

1

3

( 1

(120

A ۱ B

F

C
۳

۲E

D
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Åó�� ý��Ìì Ý�Þã� 3.2.2

?´¨� ��Àî DE Í¡ù¤�� ñ�Ï .´¨� �þø��ó�Ý��ì ABC ¶Ü·õ ,Û��Öõ ÛØª ¤¢

4

√
5

7

( 4

5

√
3

4

( 3

3

√
5

2

( 2

5

√
5

4

( 1

(121

A

D

B C

E

۴/۵

۳

۳

۲

�� üÞ�Â� ý�� ¥� ýÂµõ 4 ý�Ü¬�ê ¤¢ �î ´¨� üÊ¿ª AB Í¡ù¤�� ,ø¤��ø¤ ÛØª ¤¢

À�� EC Û��î ñ�Ï ,Àª�� Âµõ 1/6 É¿ª Àì ýù¥�À÷� Âð� .´¨� ù¢�µÆþ� Âµõ 8 á�Ô�¤�

?´¨� Âµõ

9 ( 4 11 ( 3

√
89 ( 2

√
91 ( 1

(122

C

D
E

A

B

۸

۱/۶

�Ö÷¥ø£ ßþ� ý�ûë�¨ ¢�Àµõ� .´¨� 23 Â��Â� MNPQ ý�Ö÷¥ø£ Í�½õ ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî AMN ¶Ü·õ Í�½õ .À÷�âÏ�Öµõ A ¤¢

18 ( 4 10 ( 3 12 ( 2 14 ( 1

(123

A

PQ

M N۴

۱۰

¤¢ �¤ BC âÜ® AE �î ý¤�Ï �� Ý�û¢üõ ¢�Àµõ� E ý�ÎÖ÷ �� â�Âõ âÜ® ýù¥�À÷� �� C éÂÏ ¥� �¤ CD âÜ® ABCD â�Âõ ¤¢ (124

?´¨� â�Âõ ´��Æõ Â��Â� À�� AFCD üãÜ®¤�ú� ´��Æõ .À�î âÎì F

4

7

( 4

3

4

( 3

2

3

( 2

4

5

( 1

?´¨� ��Àî EF +MN + PQ Û¬�� ,ø¤��ø¤ ÛØª ¤¢

61

2

( 4 32 ( 3 30 ( 2 28 ( 1

(125

A

B C

E

M

P

F

N

Q

۲

۱

۴

۱

۲۰

��À î EF ñ� Ï .´¨� ë� ¨ ø¢ Í ¨ø N ø M ø � Ö ÷¥ø£ ABCD ,ø¤� �ø¤ Û Ø ª ¤¢

?´¨�

3

4

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

(126

E F

A B

CD

M N

۸

۱۲

¤�Âì Ýû ¤��î À��ø 1 ø 2 ,4 á�®� ñ�Ï �� â�Âõ �¨ ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî ùÀª ù¢¥ �þ�¨ ý�Ö÷¥ø£ ´��Æõ .À÷��µêÂð

17

7

( 4

16

7

( 3

15

7

( 2 2 ( 1

(127

15



�î EF Í¡ù¤�� ñ�Ï .´¨� øÂÔõ ABCD ß�ì�Æó�ýø�Æµõ ý�Ö÷¥ø£

?´¨� ��Àî ,¢�ªüõ Ý¨¤ ùÀä�ì ø¢ ý¥��õ

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

(128

A

۱
E

۳

D
۴

C

F

B۲

?´¨� ��Àî x+ y ¤�ÀÖõ . DE ‖ BC ,ø¤��ø¤ ÛØª ¤¢

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

(129

A

D

B C

E

x

y

۳

۲

۳

Â�� �� ¢Âõ ßþ� ý�Ü¬�ê �î ý��Ñ½ó ¤¢ .´¨� öÀª ×þ¢�÷ ñ�� ¤¢ 6 m á�Ô�¤� �� üìÂ� å�Â� Â�� �� 180 cm Àì ñ�Ï �� ý¢Âõ (130

?´¨� Âµõüµ÷�¨ À�� ¢Âê ßþ� ý�þ�¨ ñ�Ï ,´¨� 3 m ëÂ� å�Â�

10

9

( 4

7

9

( 3

9

10

( 2

9

7

( 1

(AB ‖ MN ‖ CD) ?´¨� ��Àî x+ y ,ø¤��ø¤ ý�Ö÷¥ø£ ¤¢

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

(131A

x

۲

C
۱۰

D

۴

N

۶

B

y

۸

M

?´¨� ��Àî x+ y ¤�ÀÖõ .´¨� BC ‖ DE ,ø¤��ø¤ ÛØª ¤¢

24 ( 4 21 ( 3 18 ( 2 15 ( 1

(132

D

۸ y

E

۴

B x C

۶

A ý�ÎÖ÷ ý�Ü¬�ê ù�Ú÷� ,Àª�� 2 ø 1/5 �Þ��ì ý�þø�¥ á�®� ¥� Â�ø Í¨ø ý�Ü¬�ê Âð� .´¨� �Þ��ì A ý�þø�¥ , ABC ¶Ü·õ ¤¢ (133

?´¨� ��Àî Â�ø ¥�

2/4 ( 4 1/8 ( 3 2 ( 2 2/5 ( 1

ø AB = AC Âð� .´¨� C üÜ¡�¢ ý�þø�¥ ¥�ÆÞ�÷ CE ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî x ¤�ÀÖõ ù�Ú÷� , EF ‖ AC

16 ( 4 15 ( 3 14 ( 2 12 ( 1

(134

A

۹

E

B
F

C

x

۶
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ÓÜ¡ ö�ûÂ� 4.2.2

��Àî �¤�¬ ßþ� ¤¢ .´¨� ¢Âê ý¢Àä ��÷ n ù�Ú÷� ,Àª�� ¢Âê ý¢Àä n2 ø n ∈ N Âð� �î Ý��î ´��� ÓÜ¡ ö�ûÂ� �� Ý�û��¡üõ (135

?´¨� ¼�½¬ ÓÜ¡ ö�ûÂ� �� °ÜÎõ ßþ� ��±�� ý�Â� ��þ�ð

.´¨� ¢Âê ý¢Àä ��÷ n2 Ý�û¢üõ ö�È÷ Å³¨ ø ´¨� ¢Âê ý¢Àä n �î Ý��îüõ Âê ( 1

.´¨� ¢Âê ý¢Àä ��÷ n2 Ý�û¢üõ ö�È÷ Å³¨ ø ´¨� �ø¥ ý¢Àä n �î Ý��îüõ Âê ( 2

.´¨� �ø¥ ý¢Àä ��÷ n2 Ý�û¢üõ ö�È÷ Å³¨ ø ´¨� �ø¥ ý¢Àä n �î Ý��îüõ Âê ( 3

.´¨� �ø¥ ý¢Àä ��÷ n2 Ý�û¢üõ ö�È÷ Å³¨ ø ´¨� ¢Âê ý¢Àä n �î Ý��îüõ Âê ( 4

?´¨� ´¨¤¢ Âþ¥ ÝØ� ��Àî (136

.´¨� 2 �ÂÌõ ��÷ ¢Àä ö� ¢�¡ ,Àª�� 2 �ÂÌõ ¼�½¬ ý¢Àä â�Âõ Âð� ( 1

.´¨� 20 �ÂÌõ ��÷ ¢Àä ö� ¢�¡ ,Àª�� 20 �ÂÌõ ¼�½¬ ý¢Àä â�Âõ Âð� ( 2

.´¨� 200 �ÂÌõ ��÷ ¢Àä ö� ¢�¡ ,Àª�� 200 �ÂÌõ ¼�½¬ ý¢Àä â�Âõ Âð� ( 3

¢¤�õ �¨Âû ( 4

üÏÂª ø¢ ý�û��Ìì 5.2.2

?´¨� üÏÂª ý��Ìì ×þ ,Âþ¥ üÏÂª ý��Ìì ��Àî ÅØä (137

x2 ≥ 4 ù�Ú÷� x3 > 8 Âð� (2 x2 > 4 ù�Ú÷� x > 2 Âð� (1

x2 − 4 = 0 ù�Ú÷� x = 2 Âð� (4 |x2 − 1|+ |x− 1| = 0 ù�Ú÷� x = 1 Âð� (3

78 ýÂ¨�Â¨ ?¢�ªüÞ÷ ö��� üÏÂª ø¢ ý��Ìì �¤�¬ �� ��Ìì ��Àî (138

.À÷�Õ±Î�õ Ýû Â� âÜ® ×þ ý�÷��õ ø á�Ô�¤� ,ß�ì�Æó�ýø�Æµõ ¶Ü·õ ¤¢ ( 1

.À÷�âÏ�Öµõ Â�ø ýø¤ Â� á�®� ÓÊ�õ¢�Þä ,�þø��ó�Ý��ì ¶Ü·õ ¤¢ ( 2

.´¨� Â�ø ÓÊ÷ �û�÷��õ ¥� üØþ ,�þø��ó�Ý��ì ¶Ü·õ ¤¢ ( 3

.´¨� âÜ® ßþÂµð¤�� 90

0

ý�þø�¥ �� Û��Öõ âÜ® ¶Ü·õ Âû ¤¢ ( 4

?´¨� üÏÂª ø¢ ý��Ìì ×þ ,Âþ¥ ý�þ�Ìì ¥� ×þ��Àî (139

x2 + y2 = 2xy ù�Ú÷� ,Àª�� x = y Âð� ( 1

x2 + 1 > 2 ù�Ú÷� ,Àª�� x > 1 Âð� ( 2

.´¨� ÂþÁ�Ç¿� 3 Â� a+ b ù�Ú÷� ,À�ª�� ÂþÁ�Ç¿� 3 Â� b ø a Âð� ( 3

.´¨� ÂþÁ�Ç¿� 3 Â� x ù�Ú÷� ,Àª�� ÂþÁ�Ç¿� 9 Â� x ¼�½¬ ¢Àä Âð� ( 4

?´¨� ¼�½¬ Âþ¥ üÏÂª ý�þ�Ìì ¥� ×þ��Àî ÅØä (140

.´¨� ÂþÁ�Ç¿� 8 ø 6 Â� ù�Ú÷� ,Àª�� ÂþÁ�Ç¿� 48 Â� ý¢Àä Âð� ( 1

.´¨� ÂþÁ�Ç¿� 12 ø 8 Â� ù�Ú÷� ,Àª�� ÂþÁ�Ç¿� 48 Â� ý¢Àä Âð� ( 2

.´¨� ÂþÁ�Ç¿� 24 ø 4 Â� ù�Ú÷� ,Àª�� ÂþÁ�Ç¿� 48 Â� ý¢Àä Âð� ( 3

.´¨� ÂþÁ�Ç¿� 16 ø 6 Â� ù�Ú÷� ,Àª�� ÂþÁ�Ç¿� 48 Â� ý¢Àä Âð� ( 4

17



ËÖ÷ ñ�·õ 6.2.2

80 ýÂ¨�Â¨ ?¢¤�¢ ËÖ÷ ñ�·õ Âþ¥ ý��þ�ð ��Àî (141

.´¨� ý¥�ó â�Âõ Âû ( 1

.´¨� ¢Âê 2 ¥� Âµð¤�� ø ñø� ¢Àä Âû ( 2

.´¨� ß�ì�Æó�ýø�Æµõ ,á�®�� ýø�Æµõ ¶Ü·õ Âû ( 3

.´¨� ö� ��¨ ö��� ¥� Âµð¤�� üã�±Ï ¢Àä Âû �ø¢ ö��� ( 4

?¢Âî �À�� ËÖ÷ ñ�·õ ö���üõ Âþ¥ ��Ø�� ¥� ×þ��Àî ý�Â� (142

.´Æ�÷ Ûõ�î â�Âõ üó��µõ üã�±Ï ¢Àä ø¢ �Â®Û¬�� ( 1

.´Æ�÷ Ûõ�î â�Âõ üó��µõ ø üã�±Ï �ø¥ ¢Àä ø¢ �Â®Û¬�� ( 2

.´¨� ÂþÁ�Ç¿� 8 Â� �þ�Þµõ üã�±Ï ¢Àä ø¢ ��ã�Âõ Û®�Ô� ( 3

.´¨� Ù�ð üó��µõ üã�±Ï ¢Àä ø¢ ý�û¤Á� á�Þ¹õ ( 4

?´¨� "´¨� 2 Â��Â� 7 Â� ñø� ¢Àä Âû â�Âõ Ý�ÆÖ� ýùÀ÷�õüì��' ÝØ� ý�Â� üÌÖ÷ ñ�·õ ¢Àä ��Àî (143

13 ( 4 11 ( 3 9 ( 2 3 ( 1

üã�±Ï Ûõ�î â�Âõ �¨ á�Þ¹õ �¤�¬ �� ö���üõ �¤ üã�±Ï ¢Àä Âû ' ýù¤��ð ý�Â� üÌÖ÷ ñ�·õ À÷���üõ Âþ¥ ¢�Àä� ¥� ×þ��Àî (144

?Àª�� ".´ª�÷

59 ( 4 37 ( 3 24 ( 2 14 ( 1

�û¶Ü·õ ���È� 3.2

(.À�µÆ�÷ ý¥��õ CD ø AB) ?À÷����Èµõ øÂ�ø¤ ÛØª ¶Ü·õ ø¢ , y ¤�ÀÖõ ��Àî ý�¥� ��

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

(145

A
y B

x

x + ۲

D۹

C

x +
۱
۲

x− ۱

À��ø 7 , ABC ¶Ü·õ âÜ® ßþÂµð¤�� Âð� .´¨�

SABC

SA′B′C′

=
9

16

�¤�¬ �� A′B′C′
ø ABC ���Èµõ ¶Ü·õ ø¢ ´��Æõ ´±Æ÷ (146

À��ø À�� A′B′C′
¶Ü·õ ¤¢ ÂµØ��î âÜ® ýù¥�À÷� ,Àª��

2

3

, A′B′C′
¶Ü·õ ¤¢ âÜ® ßþÂµð¤�� �� âÜ® ßþÂµØ��î ´±Æ÷ ø

?´¨�

28

9

( 4

56

9

( 3

14

3

( 2

7

3

( 1

ø BC = 20 Â ð� .À ÷Â Ú þÀØ þ ÛÞØ õ ø¤� �ø¤ ý� û� þø�¥ , BCDE üã Ü®¤� ú� ¤¢

?´¨� ABC ¶Ü·õ ´��Æõ Â��Â� À�� üãÜ®¤�ú� ´��Æõ ù�Ú÷� , DE = 12

0/80 ( 4 0/72 ( 3 0/64 ( 2 0/56 ( 1

(147

A

D

CB

E
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¢��ø ÓÜµ¿õ ���� À�� (a, b) °�Âõ �ø¥ ý�Â� ,´¨� ���Èµõ 6 ø 5 , b á�®� �� ýÂÚþ¢ ¶Ü·õ �� a ø 4 , 3 á�®� �� ü·Ü·õ (148

?¢¤�¢

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

?´¨� ��Àî Ý��ì ë�¨ ýù¥�À÷� ,Û��Öõ ý�þø��ó�Ý��ì ý�Ö÷¥ø£ ¤¢

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

(149

۴

۹

?´¨� AOB ¶Ü·õ ´��Æõ Â��Â� À�� COD ¶Ü·õ ´��Æõ ,Û��Öõ ÛØª ¤¢

16 ( 4 9 ( 3 4 ( 2 3 ( 1

(150

D
۱۲

C

۳

B

O

۵

A

á�Þ¹õ ,´¨� ÂµØ��î ¶Ü·õ Í�½õ ¥� ÂµÈ�� À��ø 15 Âµð¤�� ¶Ü·õ Í�½õ ø

2

5

Â��Â� ���Èµõ ¶Ü·õ ø¢ ý�ûÍ�½õ ´±Æ÷ (151

?´¨� À��ø À�� ¶Ü·õ ø¢ ý�ûÍ�½õ

35 ( 4 27 ( 3 25 ( 2 20 ( 1

?´¨� ��Àî DC2

�¤�±ä Û¬�� , BC = DC ø AB = AC ,ø¤��ø¤ ÛØª ¤¢

35 ( 4 10 ( 3 14 ( 2 49 ( 1

(152

A
۵ D ۲

B

C

¶Ü·õ ´��Æõ Â��Â� 1/8 , ABC ¶Ü·õ ´��Æõ Âð� .´¨� ùÀª Ý¨¤ AH á�Ô�¤� , (

∧
A= 90

0

) ABC ý�þø��ó�Ý��ì ¶Ü·õ ¤¢ (153

?´¨� ¤ÀÖ� ABC ¶Ü·õ ý�Þ��ì âÜ® ø¢ ¥� Â�ø Â� ¢¤�ø á�Ô�¤� ý�� Û¬��ê ´±Æ÷ ,Àª�� ABH

5

4

( 4

√
5

2

( 3

√
5

3

( 2

2

3

( 1

ý�Î¨�ø ,Àª�� 5 Â��Â� ÂµØ��î ¶Ü·õ ´��Æõ Âð� .´¨� ýÂÚþ¢ Â�ø Â��Â� 4 üØþ Â�ø ,���Èµõ ý�þø��ó�Ý��ì ¶Ü·õ ø¢ ¤¢ (154

?´¨� ��Àî Âµð¤�� ¶Ü·õ ¤¢ �Þ��ì á�®� ü¨À�û

8

√
5 ( 4 4

√
10 ( 3 4

√
5 ( 2 16

√
5 ( 1

�Î��¤ ��Àî ,Ý�û¢ ö�È÷ P
2

ø P
1

�� °��Â� �� �¤ �ú÷� ý�ûÍ�½õ ø S
2

ø S
1

�� °��Â� �� �¤ ���Èµõ ¶Ü·õ ø¢ ý�û´��Æõ Âð� (155

?´¨� ´¨¤¢ ù¤��Þû

S
1

P2

2

= S
2

P2

1

( 4 P
1

S2
2

= P
2

S2
1

( 3 P
1

S
1

= P
2

S
2

( 2 S
1

√
P
1

= S
2

√
P
2

( 1
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?´¨� ��Àî AC âÜ® ýù¥�À÷� . CD = 14 ø OA = OH =
√
33 ,Û��Öõ ÛØª ¤¢

2

√
53 ( 4 2

√
51 ( 3 2

√
57 ( 2 2

√
55 ( 1

(156

A

C
H

B

D
O

�µª�¢ Âð� .Àª��üõ EF ‖ AB ø DE ‖ BC ,Û��Öõ ÛØª ¤¢ ABC ¶Ü·õ ¤¢

á�®��ý¥��µõ ´��Æõ ´±Æ÷ , BC = 2AB =
4

3

AC = 4DE = 12 Ý�ª��

?´¨� ��Àî ABC ¶Ü·õ ´��Æõ �� BDEF

1

8

( 4

3

8

( 3

2

3

( 2

1

4

( 1

(157A

E

C
F

B

D

?´¨� ��Àî BDC ¶Ü·õ Í�½õ ,Àª��üõ BD = BC ø AB = AC Û��Öõ ¶Ü·õ ¤¢

20 ( 4 18 ( 3 16 ( 2 10 ( 1

(158A

۵

D

۴

CB

?´¨� ��Àî BC âÜ® ñ�Ï ,Û��Öõ ÛØª ¤¢

21 ( 4 18 ( 3 14 ( 2 9 ( 1

(159A
۳

E

۱۵

C
۲x + ۷

B

۳

D

۶

x

á�®��ý¥��µõ DEMB üãÜ®¤�ú� ø SODE =
9

16

SOMC ,ø¤��ø¤ ÛØª ¤¢

?´¨� ADE ¶Ü·õ ´��Æõ Â��Â� À�� DECB ý�Ö÷¥ø£ ´��Æõ .´¨�

41

9

( 4

49

9

( 3

40

9

( 2 3 ( 1
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A

E

C

O

M
B

D

Â ð� .À � µ Æ û ABC ¶ Ü · õ á� Ô �¤� ø¢ CD ø AH ,ø¤� �ø¤ Û Ø ª ¤¢

82 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî HC ñ�Ï ,Àª�� 12 =
1

3

OH = AD = 5OD

180 ( 4 175 ( 3 170 ( 2 165 ( 1

(161A

D

B
H

C

O

ø AD á�®� ¢�Àµõ� ø À�µÆû Ýû ÛÞØõ ø¤��ø¤ ý�þ�ø¥ ABCD üãÜ®¤�ú� ¤¢

?´¨� üãÜ®¤�ú� ´��Æõ Â��Â� À�� CDE ¶Ü·õ ´��Æõ ,À÷�âÏ�Öµõ E ¤¢ BC

7

5

( 4

4

3

( 3

6

5

( 2

5

4

( 1

(162

E

۵

B

۹

CD

۳

A

x

?´¨� ��Àî EC ù�Ú÷�

∧
A= 90

0

Âð� . AC = 3 ø DE = 2 ,ø¤��ø¤ ÛØª ¤¢

5

√
5 ( 4 3

√
5− 2 ( 3 3

√
3 ( 2 2

√
3− 1 ( 1
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۳

C
E

D

B
x

۱

۲

20



�þø��ó�Ý��ì ¶Ü·õ ¤¢ üó�Ï Í��ø¤ ü¡Â� 1.3.2

BH ù�Ú ÷� , AB = 3

√
2 ø HC = 7 Âð� .

∧
AHC= 90

0

ø

∧
BAC= 90

0

,ø¤� �ø¤ ÛØª ¤¢

?´¨� ��Àî

2

√
3 ( 4 2 ( 3 2

√
2 ( 2

√
3 ( 1

(164

A

۳
√

۲

B
x H ۷

C

HC = x+ 2 ø BH = x , AH = 2

√
6 Âð� .

∧
BAC= 90

0

ø AH ⊥ BC ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî AC ù�Ú÷� ,

2

√
15 ( 4 3

√
15 ( 3 4

√
15 ( 2 5

√
5 ( 1

(165

A

۲
√

۵

B
x H x + ۲

C

ýÂµð¤�� Í¡ù¤�� ñ�Ï .´¨� À��ø 1 ø 4 ²� �� ´¨�¤ ¥� °��Â� �� ö� Â� ¢¤�ø á�Ô�¤� ø Â�ø ýù¥�À÷� �þø��ó�Ý��ì ¶Ü·õ ×þ ¤¢ (166

?´¨� À��ø À�� ,À�îüõ �À� Â�ø ýø¤ á�Ô�¤� �î

3+
√
2 ( 4 3−

√
2 ( 3 2+

√
3 ( 2 2−

√
3 ( 1

(BH = 11) ?´¨� ��Àî ADH ¶Ü·õ ´��Æõ .´¨� Û�ÎµÆõ ABCD ,Û��Öõ ÛØª ¤¢

12

√
3

11

( 4

12

√
6

11

( 3

23

√
23

11

( 2

23

√
23

22

( 1

(167

A ۱۲ B

CD

H

۱۱

?´¨� ��Àî x+ y + z �¤�¬ ßþ� ¤¢ .´¨� á�Ô�¤� AH = 12 ø

∧
A= 90

0

,ø¤��ø¤ ÛØª ¤¢

50 ( 4 45 ( 3 30 ( 2 40 ( 1

(168A

z

C
yHxB

۱۲
۲۰

?´¨� ��Àî AB âÜ® ¥� H ý�ÎÖ÷ ý�Ü¬�ê . (BC = 2, AB = 2

√
3) Ýþ¤�¢ Û��Öõ Û�ÎµÆõ ¤¢

2

√
3

3

( 4

√
3 ( 3

3

2

( 2 1 ( 1

(169

A B

CD
H

?´¨� ��Àî x ¤�ÀÖõ .´¨� ùÀª Ý¨¤ �þø��ó�Ý��ì ¶Ü·õ ø¢ Âû á�Ô�¤� ,ø¤��ø¤ ÛØª ¤¢

1/96 ( 4 1/64 ( 3 1/56 ( 2 1/44 ( 1

(170

۳

x ۴− x

Â ð� .´ ¨� AC Í ¡ù¤� � ýø¤ ý�� Î Ö ÷ D ø BD ⊥ AC ø AB ⊥ BC ,ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî AD ù�Ú÷� , BD = DC = a

a ( 4

a

2

( 3

√
a ( 2

√
a

2

( 1

(171A

x

a

C

a

B

D
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3 ÛÊê

â���

â���� á��÷� ¥� ü¡Â� �� üþ��ª� 1.3

�þ�ð â���� 1.1.3

?´¨� ��Àî f(x) =
2x+ 5

x+ 3

â��� ¤�¢�Þ÷ (172

( 4 ( 3 ( 2 ( 1

?´¨� ��Àî 2a− b ¤�ÀÖõ ,Àª�� ø¤��ø¤ �¤�¬ �� f(x) =
x+ a

x+ b
ý�þ�ð â��� ¤�¢�Þ÷ Âð�

ÂÔ¬ (2 -1 (1

1 (4 -3 (3

(173

?´¨� ��Àî f(1) ,Àª�� ø¤��ø¤ �¤�¬ �� f(x) =
x+ a

bx− 2

â��� ¤�¢�Þ÷ Âð�

−1
2

(2 -1 (1

−1
3

(4 −3
2

(3

(174

?À�îüÞ÷ ¤�±ä ��Êµ¿õ ý�û¤�½õ (ü���÷) ����÷ ��Àî ¥� f(x) =
x+ 2

x+ 1

â��� ¤�¢�Þ÷ (175

.À�îüõ ¤�±ä ü���÷ ý�Þû ¥� ( 4 �¤�ú� ( 3 �¤�ú� ø �ø¢ ( 2 �ø¢ ( 1

À¬¤¢ 80 �� ñ�Ü½õ ´ÑÜè �� Ý��î �ê�®� ö� �� ü÷Àª Û� ýù¢�õ �Âð À�� .Ýþ¤�¢ À¬¤¢ 60 ´ÑÜè �� üó�Ü½õ ¥� �Âð 50 (176

?À¨Â�

50 ( 4 40 ( 3 20 ( 2 10 ( 1
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�þ�ð â���� ý��õ�¢ 2.1.3

?´¨� ��Àî , h(x) =











x ; −3 < x ≤ 2

3x+ 1

x2
; 2 < x ≤ 4

â��� ý��õ�¢ (177

(−3,0) ∪ (0,4] ( 4 (−3,4] ( 3 R−
{

0

}

( 2 R ( 1

?´¨� ��Àî |k + a+ b| ¤�ÀÖõ .´¨� Df = R−
{

a, b
}

�¤�¬ �� f(x) =
x2 + 3+

1

x
x2 + 6x + k

â��� ý��õ�¢ (178

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

?´¨� ��Àî c ù�Ú÷� , f(c) = 1 ø Àª�� Df = R−
{

5, b
}

�¤�¬ �� f(x) =
x2 − 8x− b+ 1

x2 + ax− 10

â��� ý��õ�¢ Âð� (179

−2/4 ( 4 2/4 ( 3 −2/6 ( 2 2/6 ( 1

?´¨� üÖ�Ö� ¢�Àä� ý�ä�Þ¹õ f(x) =
x+ 1

(m− 1)x2 + (2m− 1)x − 1

â��� ý��õ�¢ , m ¥� ýÂþ¢�Öõ �� ý�¥� �� (180

−
√
2

2

≤ m ≤
√
3

2

( 4 −
√
3

2

< m <

√
3

2

( 3 −
√
2

2

≤ m ≤
√
2

2

( 2 −
√
2

2

< m <

√
2

2

( 1

?´¨� ¼�½¬ Âþ¥ ¢¤��õ ¥� �� À�� , f(x) =
1

x
ý�Î��® �� â��� ¤¢ (181

.À��þüõ Çû�î â��� Âþ¢�Öõ ,â��� ÓþÂã� ý��õ�¢ ¥� ù¥�� ×þ ¤¢ , x Çþ��ê� �� •
.´¨� R−

{

0

}

â��� ý��õ�¢ •
.À�îüõ ¤�±ä ��¨ ø ñø� ü���÷ ¥� â��� ¤�¢�Þ÷ •

.À�îüõ âÎì �¤ �û x ¤�½õ â��� ¤�¢�Þ÷ •

¤�ú� ( 4 �¨ ( 3 ø¢ ( 2 ×þ ( 1

?´Æ�÷ ´¨¤¢ ��þ�ð ��Àî (182

.À�µÆû �þ�ð â���� , y =

√
3√

2x− 1

ø y = 2x −
√
5 â���� ( 1

.´Æ�÷ üÖ�Ö� ¢Àä �¨ Ûõ�ª y =
1

(x− 1)(x2 − 3)
â��� ý��õ�¢ ( 2

.´Æ�÷ ÂÔ¬ ñ�Ï �� ý��ÎÖ÷ º�û Ûõ�ª ö�� ,À�îüÞ÷ âÎì �¤ �û x ¤�½õ y =
x− 3

x
â��� ¤�¢�Þ÷ ( 3

.´¨� R−
{

1

}

ö� ý��õ�¢ �î ¢¤�¢ ¢��ø â��� ¤�Þªü� ( 4

?´¨� ��Àî y =
(x2 − 5x+ 4)(x2 − 9)

(x2 − 4x+ 3)(x − 4)
â��� ¢Â� (183

R− {1,3,4,6,7} ( 4 R− {4,6,7} ( 3 R− {1,3,4} ( 2 R ( 1

24



â��� ø¢ ýø�Æ� 3.1.3

?À÷�ýø�Æõ Ýû �� â��� ø¢ ��Àî (184

g(x) = (
√
x )2 ø f(x) =

√
x2 (2 g(x) =

√

x|x| ø f(x) = (
√
x )2 (1

g(x) = (
√
x )2 ø f(x) = x (4 g(x) =

√

|x| ×
√

|x| ø f(x) = (
√

x|x| ) (3

?´¨� ��Àî (b, k) °�Âõ �ø¥ ,À÷Â��Â� g(x) =















x2 − 9

x+ b
; x 6= −3

k − 5 ; x = −3
ø f(x) = x− 3 ý�û�Î��® �� g ø f â��� ø¢ (185

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

?´¨� ��Àî

a

b
¤�ÀÖõ ,À�ª�� ýø�Æõ g(x) = 2x+ b ø f(x) =















2x2 − a

x− 3

; x 6= 3

bx− 6 ; x = 3

â���� Âð� (186

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

?´¨� ��Àî

abc

d
Û¬�� ,À÷Â��Â� g(x) =

x− a

x2 + cx+ d
ø f(x) =

b

x+ 3

â��� ø¢ (187

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

ø¢ �� Ý��î éÁ� f â��� ý��õ�¢ ¥� �¤ �ä�Þ¹õ ��Àî .À÷�øÂÔõ g(x) =
x− 4√

x− 2

√
x− 3

ø f(x) =
x− 4

√

x2 − 5x+ 6

â��� ø¢ (188

?À÷�ª ýø�Æõ Ýû �� â���

{

x |x < 4, x ∈ R
}

( 4

{

x |x ≥ 3, x ∈ R
}

( 3

{

x |x < 2, x ∈ R
}

( 2

{

x |x ≥ 2, x ∈ R
}

( 1

?Àª�� À÷���üõ ��Àî a+ b ¤�ÀÖõ ,À�ª�� Â��Â� Ýû �� g(x) = |x− a|
√
x+ 2 ø f(x) =

√

(x− a)2(x − b) â���� Âð� (189

-9 ( 4 -7 ( 3 -5 ( 2 -3 ( 1

üó�Øþ¢�¤ â���� 4.1.3

:�� ´¨� Â��Â� y =

√

x2 − 1

√

|x| − x
â��� ý��õ�¢ ßþÂµð¤�� (190

x ≤ −1 ( 4 −1 ≤ x < 0 ( 3 x > 1 ( 2 −1 ≤ x < 1 ( 1

?´¨� ��Àî f(x) =
√

|x− 1| − |3− x| â��� ý��õ�¢ (191

(−∞,−2] ( 4 (−∞,2] ( 3 [−2,+∞) ( 2 [2,+∞) ( 1
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?´¨� ��Àî f(−3) ,´¨� üÖ�Ö� ¢�Àä� ý�ä�Þ¹õ f(x) =

√

x2 − (m+ 1)x +m

mx2 + 1

â��� ý��õ�¢ (192

2

3

( 4

4

5

( 3

2

5

( 2 −2
5

( 1

â��� ý��õ�¢ ,´¨� ùÀª Ý¨¤ ÇÔþÂã� ý��õ�¢ ¤¢ y = f(x) â��� ¤�¢�Þ÷ ÛØª Õ��Îõ

?´¨� ��Àî y =
1

√

2− f(x)

R− [2,3] ( 4 (2,3) ( 3 (1,2) ( 2 (−∞,4) ( 1

(193

۱ ۲ ۳ ۴

۲

۳

?´¨� ��Àî b− a ,Àª��üõ [a, b] ýù¥�� , y =
√

(4x+ 1− 5x2)(x2 − x+ 1) â��� ý��õ�¢ (194

8

5

( 4

6

5

( 3

4

5

( 2

2

5

( 1

?´¨� ��Àî y =

√

x

f(x)
â��� ý��õ�¢ ,Àª�� Âþ¥ ÛØª �� y = f(x) ¤�¢�Þ÷ Âð� (195

۲

(2,+∞) ( 1

(−∞,0) ( 2

(0,2) ( 3

[0,+∞) ( 4

?´¨� ��Àî h(x) = g(x)− 2 â��� ¤�¢�Þ÷ ù�Ú÷� , g(x) = f(1− x) − 1 ø f(x) =
√
1− x+ 1 Âð� (196

۲ ۳

۲
(2

۱

۲

۴
(1

−۲

۲
(4

−۲

۴

(3

´îÂ� ß�þ�� �� À��ø 5 Àã� ø ´¨�¤ ´ú� ¤¢ À��ø �¨ �¤ ö� Å³¨ ,ù¢�¢ §�Øã÷� �û y ¤�½õ �� ´±Æ÷ �¤ y =
√
2x ¤�¢�Þ÷ (197

?´¨� ��Àî ùÀõ� ´¨¢ �� â��� ý�Î��® .Ýþ�ù¢�¢

y =
√
−2x+ 6− 5 ( 4 y =

√
−2x+ 3− 5 ( 3 y =

√
−2x− 2 ( 2 y =

√
2x+ 3− 5 ( 1
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¼�½¬ Ǳ�� â��� ø ý��Ü� â���� 5.1.3

?´¨� ¼�½¬ ù¤��Þû ù¤��ð ��Àî ù�Ú÷� ,À�ª�� üÖ�Ö� ¢Àä ø¢ y ø x Âð� (198

⌊x+ 1⌋ = ⌊x⌋+ 1 ( 4 ⌊x− y⌋ = ⌊x⌋ − ⌊y⌋ ( 3 ⌊xy⌋ = ⌊x⌋ ⌊y⌋ ( 2 ⌊x+ y⌋ = ⌊x⌋+ ⌊y⌋ ( 1

?À�µÆû ýø�Æõ â��� ø¢ ��Àî (199

f(x) = log x2 , g(x) = 2 log x (2 f(x) =
√
x
√
x− 1 , g(x) =

√

x(x − 1) (1

¢¤��õ �Þû (4 f(x) =

⌊

x2

1+ x2

⌋

, g(x) =

⌊ |x|+ 1

|x|+ 2

⌋

(3

(.Àª��üõ ¼�½¬ Ǳ�� ¢�Þ÷ ⌊ ⌋ ) ?´¨� f(x) =

⌊

x2 + 2

x2 + 1

⌋

â��� Â��Â� Âþ¥ â���� ¥� ×þ��Àî (200

g(x) =











2

x2
+ 1

2

x2










( 4 g(x) =

x2 + 1

x2 + 1

( 3 g(x) = ⌊x+ 1⌋ ( 2 g(x) =
⌊

sin2 x+ cos2 x
⌋

( 1

?´¨� ��Àî b− a ,´¨� [a, b] ýù¥�� y =

√

−x2 + 4

⌊x⌋+ 2

â��� ý��õ�¢ (201

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

?´¨� ��Àî f(x) = ⌊
√

1− x2⌋ â��� ¢Â� (202

{0,−1,1} ( 4 {−1,1} ( 3 {0} ( 2 {0,1} ( 1

(.´¨� ¼�½¬ Ǳ�� ´õ�ä ⌊ ⌋ ) ?´¨� ¼�½¬ ¢Àä À�� Ûõ�ª

⌊

2

|x|+ 1

⌋

= 1 ý�ó¢�ãõ ���� �ä�Þ¹õ (203

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

(.´¨� ¼�½¬ Ǳ�� ´õ�ä ⌊ ⌋ ) ?¢¤�¢ �Èþ¤ À�� [−2,4] ýù¥�� ¤¢ x = ⌊x⌋+ 1

4

ý�ó¢�ãõ (204

ÂÔ¬ ( 4 2 ( 3 4 ( 2 6 ( 1

¼�½¬ Ǳ�� ´õ�ä ⌊ ⌋ ) ?´¨� ùÀª Û�ØÈ� �µÆØª Í¡ À�� ¥� [−2,0) ýù¥�� ¤¢ y =
|x|

⌊2x⌋ ý�Î��® �� â��� ¤�¢�Þ÷ (205

(.´¨�

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

?´¨� ��Àî ��±ª y =
⌊

√

1− x2
⌋

¤�¢�Þ÷ (206

( 4 ( 3 ( 2 ( 1
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×þ �� ×þ â��� ø â��� ×þ öø¤�ø 2.3

â��� ×þ öø¤�ø 1.2.3

?´¨� ��Àî f−1(3) + f(1) Û¬�� ù�Ú÷� ,Àª�� f =
{

(x,−2x+ 7) |x ∈ A
}

ø A =
{

1,2,3,4
}

Âð� (207

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

:�� ´¨� Â��Â� a+ b ,Àª�� íÂµÈõ �Ìä 3 ý�¤�¢ ¢�¡ §�Øãõ â��� �� f =
{

(1, a), (2,5), (3,4), (4,0), (5, b)
}

â��� Âð� (208

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

88 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî f−1(4) ¤�ÀÖõ , f(x) = −x+
√
−2x �Î��® �� â��� ¤¢ (209

ùÀÈ÷ ÓþÂã� ( 4 -2 ( 3 -5 ( 2 -8 ( 1

?´¨� ��Àî f−1(2) + f−1(−2) ¤�ÀÖõ ,Àª�� f(x) =







2x− 1 ; x ≤ 0

x− 1 ; x > 0

Âð� (210

3

2

( 4 2 ( 3 1 ( 2

5

2

( 1

?´¨� ��Àî f(x) = x|x| â��� §�Øãõ (211

f−1(x) =







√
x ; x ≥ 0

√−x ; x < 0

( 2 f−1(x) =
√
x ( 1

f−1(x) =







√
x ; x ≥ 0

−√−x ; x < 0

( 4 f−1(x) =







−√
x ; x ≥ 0

√−x ; x < 0

( 3

?´¨� ��Àî y =
−x

√

1− x2
â��� §�Øãõ â��� ý�Î��® (212

−x
√

x2 + 1

( 4

x
√

x2 + 1

( 3 −
√

x

x2 + 1

( 2

√

x

x2 + 1

( 1

?´¨� ��Àî f−1
ý��õ�¢ f(x) =

√
2x− 3 Âð� (213

[0,+∞) ( 4 [0,7] ( 3 (0,+∞) ( 2 R ( 1

?¢¤Áðüõ (a+ 4, a) ý�ÎÖ÷ ¥� f(x) =
−2x+ 1

3x+ 4

â��� öø¤�ø ¤�¢�Þ÷ , a Âþ¢�Öõ ��Àî ý�¥� �� (214

1 ø 5 ( 4 1 ø 2 ( 3 -1 ø 2 ( 2 -5 ø -1 ( 1
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×þ �� ×þ â��� 2.2.3

?´¨� ��Àî m ¤�ÀÖõ ,Àª�� ×þ��×þ â��� ×þ f =
{

(4,2), (m2 − 3m,2), (−1,m2), (m,−1)
}

ý�Î��¤ Âð� (215

.¢¤�À÷ ¢��ø m ý�Â� ý¤�ÀÖõ ( 4 m = 4 �þ m = −1 ( 3 m = −1 ÍÖê ( 2 m = 4 ÍÖê ( 1

?´¨� x ¥� ×þ �� ×þ üã��� y ,Âþ¥ Í��ø¤ ¥� ¢¤�õ À�� ¤¢ (216

|x|+ y = 2 (� y =







2x + 1 ; x > 2

x− 1 ; x < 2

(Óó�

(�

−۲

−۱

۰

۱

۶

x y

(�

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

?Àª�� ×þ��×þ f(x) =







4x+ 1 ; x ≥ k

3x+ 2 ; x < k
â��� �� Àª�� ¤ÀÖ� k (217

k = −1 ( 4 k = 1 ( 3 k ≥ 1 ( 2 k ≤ 1 ( 1

?´¨� ÂþÁ�öø¤�ø â��� ��Àî (218

f(x) =







x2 − 1 ; x ≤ 0

−x2 ; x > 1

( 2 f(x) =







−x2 + 1 ; x ≤ 0

x2 ; x ≥ 1

( 1

f(x) = x2|x| ( 4 f(x) =







−x2 + 1 ; x ≤ 0

x2 ; x > 0

( 3

?´¨� ��Àî ,

√

x− f−1(x) ý�Î��® �� â��� ý��õ�¢ .´¨� ��

a

¨ ø ñø

a

� ý����÷ ¥�ÆÞ�÷ ø y = f(x) â��� ¤�¢�Þ÷ ,ø¤��ø¤ ÛØª (219

94 ü�Â¹� ýÂ¨�Â¨

(0,2] ( 1

[2,3] ( 2

[2,8] ( 3

[3,8] ( 4
٣ ٨

٢ x

y
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´��� Â�è üÎ¡ â��� ×þ öø¤�ø â��� ý�Î��® ö¢¤ø� ´¨¢ �� 3.2.3

(m 6= 0) ?´¨� 4m Â��Â� f−1
â��� °�ª m ¤�ÀÖõ ��Àî ý�¥� �� ,Àª�� m °�ª �� üÎ¡ üã��� f Âð� (220

±1
2

( 4 ±1 ( 3 ±2 ( 2 m ¤�ÀÖõ º�û ( 1

,À�î âÎì 3 ø 1 ý�ûñ�Ï �� üÏ�Ö÷ ¤¢ �¤ ø¤��ø¤ üÞú¨ ¤�¢�Þ÷ g(x) = ax+ b â��� öø¤�ø Âð�

?´¨� ��Àî g−1(x) = g(x) ý�ó¢�ãõ ���� ù�Ú÷�

1 ( 4

10

3

( 3 2 ( 2

5

3

( 1

(221

۸

۲ ۴

?´¨� ��Àî f(x) =
3x− 1

2

â��� öø¤�ø (222

f−1(x) =
−2x+ 1

3

( 4 f−1(x) =
2x+ 1

3

( 3 f−1(x) =
x+ 3

2

( 2 f−1(x) =
3x − 1

2

( 1

x ¤�½õ , f−1
â��� ¤�¢�Þ÷ ,Àª�� f(1) = 2 ø À�î âÎì 3 ñ�Ï �� ý��ÎÖ÷ ¤¢ �¤ ¢�¡ öø¤�ø ¤�¢�Þ÷ , f üÎ¡ â��� ¤�¢�Þ÷ Âð� (223

?À�îüõ âÎì ñ�Ï ��Àî ¤¢ �¤ �û

5

3

( 4

3

2

( 3 2 ( 2

1

2

( 1

ý�ûù¥�� ¥� ×þ��Àî (a, b) .´¨� â��� ×þ f öø¤�ø ø ùÀª ÓþÂã� Df = (a, b) �¤�¬ �� f(x) = 2x2 −7x+3 â��� ý��õ�¢ (224

?Àª�� À÷���üõ Âþ¥

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

?¢�ªüõ ÂþÁ�öø¤�ø Âþ¥ ý�û¯Âª ¥� ×þ��Àî �� f(x) = 3x2 + 12x + 13 �ø¢ ��¤¢ â��� (225

−3 ≤ x ≤ 3 ( 4 x+ 3 ≤ 0 ( 3 |x| ≥ 2 ( 2 x ∈ (−∞,0] ( 1

?´¨� ��Àî f−1(0) ¤�ÀÖõ ,¢¤ÁÚ� (2,6) ý�ÎÖ÷ ¥� f−1
¤�¢�Þ÷ ø Àª�� f(x) =

2

3

x+ a Âð� (226

-7 ( 4 -2 ( 3 3 ( 2

14

3

( 1

?´¨� ��Àî f−1(2) ,À��î âÎì ×þ ñ�Ï �� ý��ÎÖ÷ ¤¢ �¤ �û x ¤�½õ f−1
ø f â��� ø¢ ¤�¢�Þ÷ Âð� .´¨� øÂÔõ f üÎ¡ â��� (227

2 ( 4 1 ( 3 ÂÔ¬ ( 2 -1 ( 1

¤�¢�Þ÷ ù�Ú÷� ,Àª�� g(x) = −1/5x+ 6 ø ¢¤ÁÚ� (6,8) ý�ÎÖ÷ ¥� f−1
â��� ¤�¢�Þ÷ ø Àª�� üÎ¡ üã��� f(x) = −2x+ b Âð� (228

?À��îüõ âÎì �¤ ÂÚþÀØþ ñ�Ï ��Àî �� ���ÎÖ÷ ¤¢ f â��� öø¤�ø ø g â���

-32 ( 4 32 ( 3 -5 ( 2 5 ( 1
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â���� ýø¤ ýÂ±� ñ�Þä� 3.3

?´¨� ��Àî

f + g

g
ù�Ú÷� g =

{

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

ø f =
{

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

Âð� (229

{(2,3)} ( 4 {(1,0), (2,3)} ( 3 {} ( 2 {(1,2), (2,9)} ( 1

?´¨� ��Àî g(1)− 2g(3) ù�Ú÷� ,Àª�� f − g =
{

(1,−4), (3,1)
}

ø f =
{

(1,4), (2,3), (3,4)
}

Âð� (230

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

?´¨� ��Àî f + g ý�Î��® , 4 ≤ x ≤ 8 ø g(x) =
√

x− 4

√
x− 4 ø f(x) =

√

x+ 4

√
x− 4 Âð� (231

-4 ( 4 4 ( 3 −2
√
x− 4 ( 2 2

√
x− 4 ( 1

?¢¤�¢ �Èþ¤ À�� (f.g)(x) = (f + g)(x) ý�ó¢�ãõ , g(x) = x2 + x
√
x ø f(x) = x2 − x

√
x Âð� (232

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

À�� 2f(x) +
1

g(x)
= 5 ý�ó¢�ãõ ,À�ª�� â��� ø¢ g =

{

(−1,1), (0, 1
3

), (3,−2)
}

ø f =
{

(−1,2), (0,1), (−2,3)
}

Âð� (233

?¢¤�¢ ����

ÂÔ¬ ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî a2 − b2 ù�Ú÷� ,Àª��
4

f2
=
{

(0,4), (−1,1)
}

ø f =
{

(−1, a), (0,1), (1, b)
}

Âð� (234

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

?´¨� ��Àî f − g â��� ¢Â� ,À÷�øÂÔõ g(x) =
x2 + 1

x
ø f(x) =

x+ 1

x
â���� (235

R ( 4 R−
{

− 1

}

( 3 R−
{

1

}

( 2 R−
{

0

}

( 1

?´¨� ��Àî am+ n ¤�ÀÖõ ù�Ú÷� ,Àª��
{

(1, a)
}

�¤�¬ �� f + g â��� ø g(x) =
√
x− 3m ø f(x) =

√
n− 3x Âð� (236

1 ( 4 ÂÔ¬ ( 3 3 ( 2

1

2

( 1

?´¨� ��Àî a+ b ¤�ÀÖõ ,Àª�� (f + g)(6) = 6 ø Df−g = [−3,10] , g(x) = √
a− x+ 2b , f(x) =

√
x+ 3 Âð� (237

11 ( 4

21

2

( 3 10 ( 2

19

2

( 1

Â ð� .´ ¨� ø¤� �ø¤ �¤� ¬ � � y = g(x + 1) ø y = f(x) â ��� � ¤�¢� Þ ÷

?´¨� ��Àî h(0) Û¬�� ù�Ú÷� ,Àª�� h(x) = (f + g)(x)

2 ( 4

3

2

( 3

1

2

( 2 1 ( 1

(238

y = g(x + ۱)y = g(x + ۱)

y = f (x)

−۲ −۱

۱

۱
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?´¨� ��Àî f × g â��� ,Àª�� g(x) =











x ; |x| < 2

1

x
; x < −5

ø f(x) =







x ; x < −3

2x2 ; x > 1

Âð� (239







1 ; 1 < x < 2

2x3 ; x < −5
(2







x2 ; −2 < x < 2

2x ; x < −5
(1







2x3 ; 1 < x < 2

1 ; x < −5
(4







2x3 ; 1 < x < 2

1 ; x < −3
(3

?´¨� ��Àî f.g ¤�¢�Þ÷ ,À�ª�� ø¤��ø¤ �¤�¬ �� g ø f ý�û¤�¢�Þ÷ Âð� (240

−۲

−۲

۲

۳ ۴

fg

۱

( 1

۴۲

( 2

−۲

( 3

−۲ ۳

( 4

۱ ۴

?´¨� ��Àî f + 2g â��� ¤�¢�Þ÷ ,Àª�� Âþ¥ �¤�¬ �� g ø f â��� ø¢ ¤�¢�Þ÷ ù�ðÂû (241

−۱−۲ ۱

۲

۳

۴ ۵

۱

۲

۳

۴

−۱

−۲

g

f

−۱

۱ ۲ ۳ ۴ ۵

۱

۲

۳

۴

۵

۶

۷

(2

−۱−۲

۱ ۲ ۳ ۴ ۵

۱

۲

۳

(1

۱ ۲ ۳ ۴ ۵

۱

۲

۳

۴

(4

−۱

۱ ۲ ۳ ۴ ۵

۱

۲

۳

۴

۵

۶

۷

(3
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?À�îüÞ÷ ¤�±ä ��Êµ¿õ ü���÷ ��Àî ¥� f(x) =
x

|x|
√

x+ 2 â��� ¤�¢�Þ÷ (242

�¤�ú� ø ��¨ ( 4 �¤�ú� ø �ø¢ ( 3 ��¨ ø ñø� ( 2 �ø¢ ø ñø� ( 1

?´¨� ��Àî g(x) = |f(x− 1)|+ 1 â��� ¤�¢�Þ÷ ,´¨� Û��Öõ ÛØª Õ��Îõ f â��� ¤�¢�Þ÷ (243

−۱

۲

−۱

۱

۱

۳۱

۲

(2

−۱ ۲

۱

۲

(1

−۲ ۱

۱

۲

(4

۱

۱−۱

۲

−۲

(3

ø ÀþÀ� ¤�¢�Þ÷ .Ý�û¢üõ ñ�Öµ÷� ´±·õ ý�û y éÂÏ �� À��ø ×þ ø üÔ�õ ý�û x éÂÏ �� À��ø 4 ,�¤ y =

∣

∣

∣

∣

1

2

x

∣

∣

∣

∣

−2 â��� ¤�¢�Þ÷ (244

93 ü�Â¹� ýÂ¨�Â¨ ?À÷�âÏ�Öµõ ñ�Ï ��Àî �� ,��óø

a

� ¤�¢�Þ÷

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

?´¨� ��Àî

2f2

g
â��� ý��õ�¢ , g ø f ý�ûâ��� ¤�¢�Þ÷ �� ���� �� (245

−۳

۲

f

−۳

۳

g

(−3,0) ∪ (0,2] ( 4 [−3,2] ( 3 [0,3) ( 2 (0,3) ( 1

?¢�ªüÞ÷Ûõ�ª �¤ üã�±Ï ¢Àä À��

f + g

g
â��� ý��õ�¢ ù�Ú÷� g(x) =

√

x2 − 5− 2 ø f(x) = x
√
x− 1+ 2 Âð� (246

¤�Þªü� ( 4 3 ( 3 2 ( 2 1 ( 1

?Àª��üõ ¼�½¬ ¢Àä À�� Ûõ�ª h(x) =
f(x) + g(x)

g(x)
â��� ý��õ�¢ , g(x) =

√
x− 1 ø f(x) =

√
3− x Ý�ª�� �µª�¢ Âð� (247

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1
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4 ÛÊê

��·Ü·õ

�þø�¥ ýÂ�ð ù¥�À÷� ý�ûÀ��ø 1.4

´ú� ¤¢ Ûõ�î ¤ø¢

3

4

ýù¥�À÷� �� (1,0) ý�ÎÖ÷ ý�µê�þ ö�¤ø¢ ,��Êµ¿õ �

b

À±õ ñ�� ø À��ø á�ãª �� ÛØª ý�ùÂþ�¢ Â�Æõ ýø¤ (248

?´¨� ��Àî ,´ä�¨ ý�û��ÂÖä ´îÂ�

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

ýù¥�À÷� �� �õ�¢� ¤¢ Å³¨ ø ´ä�¨ ý�û��ÂÖä ©¢Âð ´ú� ¤¢ ùÂþ�¢ Ûõ�î ¤ø¢

2

3

ýù¥�À÷� �� �Àµ�� �¤ ü��·Ü·õ ýùÂþ�¢ ×þ á�ãª (249

,��óø� ´ó�� �� ´±Æ÷ ùÂþ�¢ á�ãª �¤�¬ ßþ� ¤¢ .Ý�û¢üõ ö�¤ø¢ ´ä�¨ ý�û��ÂÖä ©¢Âð ´ú� é�¡ ¤¢ ùÂþ�¢ Ûõ�î ¤ø¢

7

5

?´¨� �µª�¢ ö�¤ø¢ ��¤¢ À��

-744 ( 4 -264 ( 3 744 ( 2 264 ( 1

(k ∈ Z) ?À÷¤ø�üõ ÀþÀ� üÜØª �� ,À��ø á�ãª �� ý�ùÂþ�¢ ýø¤ Â�

kπ

2

+
π

4

ý�ûö�Þî ý�úµ÷� (250

á�®��ýø�Æµõ ¶Ü·õ ( 4 üãÜ® ¸�� ( 3 â�Âõ ( 2 ß�ì�Æó�ýø�Æµõ ¶Ü·õ ( 1

?Àþ�üõ ÀþÀ� ü·Ü·õ á�÷ �� ü��·Ü·õ ýùÂþ�¢ ýø¤

13π

18

ø

31π

18

,

11π

9

ý�ûö�Þî ý�úµ÷� ö¢Âî Û¬ø Ýû �� ¥� (251

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

. . . . . . . ¶Ü·õ ßþ� ¤¢ .´¨� ö�þ¢�¤

3π

10

ö� ÂÚþ¢ ý�þø�¥ ø 72

0

ü·Ü·õ ý�þ�ø¥ ¥� üØþ (252

.À�µÆû 4 ø 2 ,2 ´±Æ÷ �� �û�þø�¥ (2 .À÷Â��Â� �þø�¥ �¨ Âû (1

.À�µÆ�÷ Â��Â� ý��þø�¥ ø¢ º�û(4 .À�µÆû 4 ø 3 ,3 ´±Æ÷ �� �û�þø�¥ (3

?À�î ö�¤ø¢ ö�þ¢�¤ 0/75π ýù¥�À÷� �� ,¤�Þª ´ä�¨ ý��ÂÖä �� ÀÈîüõ ñ�Ï �Àõ �� (253

�Ö�ì¢ 30 ø ´ä�¨ 3 ( 4 �Ö�ì¢ 50 ø ´ä�¨ 4 ( 3 �Ö�ì¢ 30 ø ´ä�¨ 4 ( 2 �Ö�ì¢ 15 ø ´ä�¨ 3 ( 1
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üÏ �¤ ý�ùÂþ�¢ Â�Æõ ¤ø¢ ×þ ¥ø¤�÷�±ª Âû ¤¢ ´ä�¨ ý�û��ÂÖä ´îÂ� ´ú� é�¡ ¤¢ ÛØª ùÂþ�¢ ý¤�Àõ ýø¤ ý�ù¤��û�õ (254

?´¨� ö� þ¢�¤ À�� �

f

� �ÂÖ � ,À �îüõ üÏ ´ä�¨ 5 �Àõ ¤¢ ý�ùÂ þ�¢ Â �Æõ �îÂõ � � ´±Æ÷ ù¤��û� õ ßþ� �î ý�� þø�¥ .À �îüõ

( π = 3/14)

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

?´¨� ��¤¢ À�� ¤�Þª �Ö�ì¢ ø ¤�Þª ´ä�¨ ý��ÂÖä ß�� ý�þø�¥ ,�Ö�ì¢ 15 ø 12 ´ä�¨ ¤¢ (255

84/5 ( 4 83 ( 3 82/5 ( 2 81 ( 1

�µÆÈ÷ 4 ß���î ¤¢ ´îÂ� ¥�è� ¤¢ ý¢Âê Âð� .À÷�ùÀª ý¤�Áðù¤�Þª 30 �� 1 ¥� ö� ý�ûß���î �î ¢¤�¢ ß���î 30 üØÜê ø  Â� (256

¤�Âì ß���î ��Àî ´�ãì�õ ¤¢ É¿ª ,À¡Â»� ´ä�¨ ý�û��ÂÖä ´ú� é�¡ ¤¢ ö�þ¢�¤

83π

15

ýù¥�À÷� �� ×Üê ø  Â� ø Àª��

?´ª�¢ Àû��¡

28 ( 4 27 ( 3 12 ( 2 11 ( 1

�

f

±þÂÖ� ö�þ¢�¤ °Æ� Â� ÂµØ��î ý�þø�¥ ýù¥�À÷� .´¨� ��¤¢

360

π
Â��Â��÷ ý�þø�¥ ø¢ á�Þ¹õ ,ß�ì�Æó�ýø�Æµõ ¶Ü·õ ×þ ¤¢ (257

( π ≈ 3/14) ?´¨� ��Àî

0/76 ( 4 0/86 ( 3 1/24 ( 2 1/14 ( 1

Â��Â� ë�¨ ø¢ ß�� ý�þø�¥ ,À��ø ×þ ý�ûë�¨ ñ�Ï �� ø¤��ø¤ ß�ì�Æó�ýø�Æµõ ¶Ü·õ ¤¢

?´¨� À��ø À�� ¶Ü·õ ýùÀä�ì ñ�Ï �¤�¬ ßþ� ¤¢ .´¨� ö�þ¢�¤ 1

.´¨� À��ø 1 ¥� ÂµÈ�� (2 .´¨� À��ø 1 Â��Â� (1

.À�ª�� ¼�½¬ À�÷���üõ �û��þ�ð ý�Þû (4 .´¨� À��ø 1 ¥� ÂµÞî (3

(258

۱rad

۱ ۱

9 Â��Â� AOB �þø�¥ ýù¥�À÷� Âð� .´¨� ùÂþ�¢ �îÂõ ýø¤ O ö� �îÂõ �î À÷�âì�ø ß�õ¥ ýùÂî ¥� ùÂþ�¢ ×þ ýø¤ B ø A Âúªø¢ (259

?´¨� ��Àî a .´¨� Âµõ�Ü�î πa Âúª ø¢ ßþ� �Ü¬�ê ,Àª�� Âµõ 6440000 ß�õ¥ ùÂî á�ãª ø ��¤¢

322 ( 4 300 ( 3 5796 ( 2 644 ( 1

?´¨� ¤ÀÖ� Âµõüµ÷�¨ 10 á�ãª �� ý�ùÂþ�¢ ¤¢ 20

0

ý�þø�¥ �� ø¤��ø¤ ö�Þî ñ�Ï (260

7π

9

( 4

5π

9

( 3

10π

9

( 2

8π

9

( 1

 Â� ,À¡Â�üõ ��¤¢ 70 �Ü�  Â� üµìø .´¨� Âµõüµ÷�¨ 120 ö� °Öä  Â� á�ãª ø Âµõ 1 ý¤�µî�Â� ý�Ü�  Â� á�ãª (261

?À�¡Â� Àû��¡ ��¤¢ À�� �

f

±þÂÖ� °Öä

68 ( 4 66 ( 3 58 ( 2 56 ( 1

?´¨� Âµõüµ÷�¨ À�� �

f

±þÂÖ� ,À�îüõ üÏ 40

0

ý�îÂõ ý�þø�¥ üÏ ¥� Å� Âµõ

3

π
ñ�Ï �� ü�î í�� éÂ� í�÷ �î ýÂ�Æõ ñ�Ï (262

57 ( 4 76 ( 3 67 ( 2 60 ( 1
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ü��·Ü·õ ý�û´±Æ÷ ß�� üÜ�ÞØ� Í��ø¤ 2.4

?´¨� ����÷ ��Àî ¤¢ x ö�Þî ý�úµ÷� , sinx+ tanx > 0 ø sinx tanx >
1

cosx
Âð� (263

�¤�ú� ( 4 ��¨ ( 3 �ø¢ ( 2 ñø� ( 1

?´¨� ´¨¤¢ ��þ�ð ��Àî (264

sin(−7) cos(−7) < 0(2 sin(−7) tan(−7) < 0(1

sin(−7) cos(−7) > 0(4 cos(−7) tan(−7) > 0(3

?´¨� ��Àî sin300+ cos120+
1

2

Û¬�� (265

−
√
3

2+ 1

( 4

√
3

2

+ 1 ( 3

√
3

2

( 2 −
√
3

2

( 1

?´¨� ��Àî Â��Â� tan1350. sin2 600 �¤�±ä (266

3

4

( 4

1

4

( 3 −1
2

( 2 −3
4

( 1

?´¨� ��Àî cos(2400) + sin(3000) �¤�±ä ý¢Àä ¤�ÀÖõ (267

−
√
3+ 1

2

( 4

−
√
3+ 1

2

( 3

√
3− 1

2

( 2

√
3+ 1

2

( 1

?´¨� ��Àî B ý�þø�¥ §���Æî ¤�ÀÖõ Û��Öõ ÛØª ¤¢

3

7

( 4

3

4

( 3

3

5

( 2

4

5

( 1

(268

A
۴

B

C

۳

?´¨� ´¨¤¢�÷ �¤�±ä ��Àî (269

cos(−65)0 > sin550 ( 4 cos1250 < sin2120 ( 3 sin1600 > cos2850 ( 2 sin370 > cos750 ( 1

?´¨� ��Àî cotα ¤�ÀÖõ

2 sin(α− 3π) + cos(α− π

2

)

sin(
3π

2

+ α)

= 2 ýø�Æ� ¥� (270

-2 ( 4 2 ( 3 1 ( 2

1

2

( 1

:�� ´¨�Â��Â� B = 2 cos(4π − α). cos(α+ 16π)− cot(α+ 13π). tan(α− 3π) Û¬�� (271

− cos2α ( 4 2 cos2 α− 1 ( 3 sin2α ( 2 2 cos2 α+ 1 ( 1
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?´¨� ��Àî A = 2 sin(
7π

6

) + 4 cos
7π

3

+
√
3 tan

5π

6

�¤�±ä Û¬�� (272

2 ( 4 -1 ( 3 ÂÔ¬ ( 2 1 ( 1

?´¨� ��Àî cos(π − α) sin(
π

2

+ α) + sin(π + α) cos(
π

2

− α) Û¬�� (273

− cos2α ( 4 cos2α ( 3 -1 ( 2 1 ( 1

91 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî

cos(3
π

2

+ θ)− cos(π + θ)

sin(π − θ)− sin(3π + θ)
¤�ÀÖõ ,Àª�� tan θ = 0/2 Âð� (274

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

?´¨� ��Àî

a

b
,Àª��

a sin 2π
3

+ b cos 5π
6

a sin 5π
6

+ b cos 5π
3

= tan
11π

6

Âð� (275

-2 ( 4 −1
2

( 3 2 ( 2

1

2

( 1

?´¨� Âµð¤�� �û��þ�ð Âþ�¨ ¥� ��þ�ð ��Àî ¤�ÀÖõ (276

sin
25π

14

( 4 cos
25π

14

( 3 cot
23π

6

( 2 tan
23π

6

( 1

?´¨� ��Àî tanm ¤�ÀÖõ , m = α− θ Âð� .´¨� ¤�ÂìÂ� | cosα| = | sin θ| = 1

2

ý�Î��¤ ,Âþ¥ ÛØª ¤¢ (277

√
3(2 ÂÔ¬(1

ùÀÈ÷ ÓþÂã�(4 −
√
3(3

θ

α

?´¨� ��Àî α =
π

20

ý�¥� ��

√
2 sin15α+

tan4α

cot6α
+

sin3α

cos7α
�¤�±ä ¤�ÀÖõ (278

3 ( 4 2+
√
2 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî tan
(

3π

2

− x
)

,Àª�� ü��·Ü·õ ùÂþ�¢ ��¨ ý����÷ ¤¢ x ö�Þî ý�úµ÷� ø cosx = −
√
10

10

Âð� (279

3 ( 4

1

3

( 3 −1
3

( 2 -3 ( 1

?´¨� ��Àî A =
tan

(π

2

+ x
)

+ sin(π + x)

cos(−x)
�¤�±ä Û¬�� ,Àª�� �ø¢ ý����÷ ¤¢ x ö�Þî ý�úµ÷� ø tanx = −1

3

Âð� (280

1− 3

√
10

3

( 4

3

√
10− 1

3

( 3 1− 3

√
10 ( 2 −

√
10 ( 1
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ü��·Ü·õ â���� 3.4

?´¨� ��Àî ��±ª [0,2π] ýù¥�� ýø¤ y = −2 sinx ¤�¢�Þ÷ (281

۱
( 4

۱
( 3

۲

( 2

۲

( 1

?´¨� �û x ¤�½õ Â� §�Þõ π ¢Âê �¤�Ìõ ý�ûñ�Ï ¤¢ Âþ¥ â���� ¥� ×þ��Àî (282

y = sinx ( 4 y = sinx+ 1 ( 3 y = 2 cosx− 1 ( 2 y = cosx+ 1 ( 1

?Àª�� À÷���üõ Âþ¥ ý��þ�ð ��Àî �� Â��Â� ,ÛØª ¤¢ ùÀª ù¢�¢ ö�È÷ â��� ý�Î��®

y = sin
(

x− π

3

)

− 1 ( 1

y = sin
(

x− π

3

)

+ 1 ( 2

y = sin
(

x+
π

3

)

+ 1 ( 3

y = − sin
(

x+
π

3

)

+ 1 ( 4

(283

١

٢

۷π
۶

Û¬�� ,Àª�� f(x) = a cos bx â��� ¤�¢�Þ÷ ¥� üµÞÆì ø¤��ø¤ ÛØª Âð�

?´¨� ��Àî a+ b

ÂÔ¬ �þ 8 ( 4 12 ( 3 4 ( 2 8 ÍÖê ( 1

(284

۴

−۴

¤�¢�Þ÷ ßþ� Âð� .´¨� ÂÔ¬ �� Â��Â� â��� ¤�ÀÖõ ßþÂµÈ�� ø ¢¤�¢ ¤�Âì �û x ¤�½õ Âþ¥ ù¤��Þû y = a cos
(

x − π

3

)

+ b â��� ¤�¢�Þ÷ (285

( a < 0) ?´¨� ��Àî x = −π ý�¥� �� â��� ¤�ÀÖõ ,À�î ¤�±ä
(

5π

3

,−1
)

ý�ÎÖ÷ ¥�

−1
4

( 4 −3
2

( 3 -1 ( 2 ÂÔ¬ ( 1

Çþ��ê�

(

0,
π

2

)

ýù¥�� ¤¢ f â��� ¤�ÀÖõ ø ´¨� 6 â��� Ûì�À� ø Â·î�À� é�µ¡� , f(x) = a cosx + b ý�Î��® �� â��� ¤¢ (286

?´¨� ��Àî b ,Àª�� f
(π

3

)

=
1

2

Âð� .À��þüõ

4 ( 4 3 ( 3 2 ( 2 1 ( 1
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×�þ �¤ y
1

¤�¢��Þ÷ �À�µ�� ´¨� ü��ê�î , y
1

= cos(x − 1) + 1 â��� ¤�¢�Þ÷ ý�Ü�¨ø �� y = cosx â��� ¤�¢�Þ÷ Ý¨¤ ý�Â� (287

.Ý�û¢ ñ�Öµ÷� . . . . . . . �� À��ø ×þ Å³¨ ø . . . . . . . �� À���ø

²� - ß�þ�� ( 4 ²� - ��� ( 3 ´¨�¤ - ß�þ�� ( 2 ´¨�¤ - ��� ( 1

´Þ¨ ��

π

3

ýù¥�À÷� �� �û x ¤�½õ ýø¤ �¤ ö� Å³¨ ø Ý�û¢üõ ñ�Öµ÷� ��� ´Þ¨ �� À��ø ×þ �û y ¤�½õ ýø¤ �¤ f â��� ¤�¢�Þ÷ (288

?´¨� ��Àî f
(π

6

)

¤�ÀÖõ .Àª Àû��¡ y = sinx �¤�¬ ßþ� ¤¢ â��� ý�Î��® ,Ý��îüõ ÛÖµ�õ ²�

−3
2

( 4

3

2

( 3

1

2

( 2 −1
2

( 1

( b > 0) ?´¨� ��Àî 2a+ b Û¬�� ,À�ª�� 7 ø 3 °��Â� �� y = a+ b sinx â��� ¤�ÀÖõ ßþÂµÈ�� ø ßþÂµÞî Âð� (289

12 ( 4 11 ( 3 10 ( 2 9 ( 1

?´¨� ��Àî â��� ¤�ÀÖõ ßþÂµÞî ,

[π

2

,2π
]

ý�Ü¬�ê ¤¢ y = 2 sin
(

x− π

2

)

− 1 ü��·Ü·õ â��� ¤¢ (290

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

?´¨� ��Àî −3π
2

≤ x ≤ 3π

2

ý�Ü¬�ê ¤¢ y = ⌊| cosx|⌋ â��� ¤�¢�Þ÷ (291

( 4 ( 3 ( 2 ( 1

?¢�ªüõ ÂÔ¬ �� Â��Â� �ÎÖ÷ À�� ¤¢ , [0, π] ý�Ü¬�ê ¤¢ , y = sin3x â��� ¤�ÀÖõ (292

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

?À�îüõ Â��ç� ý�ù¥�� �� ¤¢ tan θ ù�Ú÷� ,Àª��
5π

6

≤ x < π Âð� (293

[

−
√
3

3

,0
)

( 4 [−
√
3,0) ( 3

(

0,

√
3

3

]

( 2 [−
√
3,+∞) ( 1

?´¨� �Ü¬�ê ��Àî ¤¢ m Âþ¢�Öõ , sinx =
3−m2

3+m2

ø

π

3

< x <
5π

6

Âê �� (294

|m| < 1

2

( 4 |m| < 1 ( 3 |m| <
√
2 ( 2 |m| <

√
3 ( 1

73 ýÂ¨�Â¨ ?´¨� ��Àî cotx− 1+ cosx

sinx
¤�ÀÖõ ßþÂµÈ�� ,Àª��

7π

6

≤ x ≤ 11π

6

Âð� (295

-1 ( 4 ÂÔ¬ ( 3

√
2 ( 2 2 ( 1
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5 ÛÊê

üÞµþ¤�Úó ø üþ�Þ÷ â����

ö� ý�ûüðÄþø ø üþ�Þ÷ â��� 1.5

üÖ�Ö� ý�ûö��� 1.1.5

?´¨� ��Àî f(−4) + f(−6) ù�Ú÷� ,Àª�� f(2) = 3 Âð� .´¨� øÂÔõ f(x) =







2

ax ; x ≥ 0

4

−ax ; x < 0

â��� (296

729 ( 4 512 ( 3 810 ( 2 1024 ( 1

?´¨� Â��Â� ��þ�ð ��Àî �� f(2+
√
2) Û¬�� , f(x) = 3

x
ý�Î��® �� â��� ¤¢ (297

9f(
√
2− 1) ( 4 27f(

√
2− 1) ( 3 27f(1−

√
2) ( 2 9f(1−

√
2) ( 1

?Àª�� üþ�Þ÷ â��� ×þ ÂÚ÷��� À÷���üõ Âþ¥ ý�ûñøÀ� ¥� ×þ��Àî ý�ûù¢�¢ (298

x 10 15 20 25

y 1 6 36 216

(2

x 10 15 20 25

y 1 6 11 16

(1

x 10 15 20 25

y 1 2 3 4

(4

x 10 15 20 25

y 1 16 26 36

(3

?´¨� ��Àî 2⌊1− x⌋+ 3 Û¬�� ,Àª�� 2

x =
√
19 Âð� (299

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

?¢¤�¢ ¤�Âì ù¥�� ��Àî ¤¢

(

1

2

)x
= 20 ý�ó¢�ãõ ���� (300

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

?À�îüõ âÎì ù¥�� ��Àî ¤¢ �¤ f(x) = (
√
3)

x
â��� ¤�¢�Þ÷ y = 12 Í¡ (301

(5,6) ( 4 (4,5) ( 3 (3,4) ( 2 (2,3) ( 1
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91 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî f(
3

2

) ¤�ÀÖõ f(−2) = 3

32

ø f(0) =
3

2

Ýþ¤�¢ f(x) = a. b
x
; b > 0 �Î��® �� â��� ¤¢ (302

24 ( 4 12 ( 3 8 ( 2 6 ( 1

?´¨� üþ�Þ÷ â��� ×þ y =

(

a− 3

1− a

)−x
â��� , a ¼�½¬ ¤�ÀÖõ À�� ý�¥� �� (303

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?¢¤�¢ üþ�Þ÷ ¤�µê¤ ùÀª ù¢�¢ ý�Î��® �� â��� ��Àî (304

y = x2 ( 4 y =
5

3

x ( 3 y =
1

x
( 2 y =

√
x+ 2 ( 1

?´¨� ��Àî y = −
(

1

3

)x

4

−x â��� ¤�¢�Þ÷ (305

−۱

( 4

−۱ ( 3

۱
( 2

۱

( 1

á�Þ¹õ ,À�ª�� Ýû ý��þÂì �û y ¤�½õ �� ´±Æ÷ g(x) =
(

1− a

2

)x
ø f(x) = (4a− 2)x â���� ¤�¢�Þ÷ ø üÖ�Ö� ý¢Àä a Âð� (306

?´¨� ��Àî a ý�Â� ßØÞõ Âþ¢�Öõ

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

?´¨� y = 5

x
¤�¢�Þ÷ ý��� y = 4

x
ý�Î��® �� â��� ¤�¢�Þ÷ , x ¥� ýÂþ¢�Öõ �� ý�¥� �� (307

{

x |x < 0

}

( 4

{

x |x ∈ R
}

( 3

{

x |x > 0

}

( 2

{

x |x ≥ 1

}

( 1

.´¨� . . . . . . . . ,

(

0/25
)

√
35

>
1

16

3

ýø�Æõ�÷ ø . . . . . . . . , 9

√
3 > 27 ýø�Æõ�÷ (308

´¨¤¢ - ´¨¤¢ ( 4 ´¨¤¢ - ´¨¤¢�÷ ( 3 ´¨¤¢�÷ - ´¨¤¢�÷ ( 2 ´¨¤¢�÷ - ´¨¤¢ ( 1

?´¨� Âµð¤�� ¢Àä ��Àî ù�Ú÷� , C = 8

0/2
ø B = 2

√
2

3

, A =
√
2

0/7
Âð� (309

.À÷Â��Â� Ýû �� üÚÞû ( 4 C ( 3 B ( 2 A ( 1

?´¨� ��Àî

1

2

x− 1

≥ (2
√
2)
2x

ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (310

x ≤ 1

2

( 4 x ≥ 1

2

( 3 x ≤ 1

4

( 2 x ≥ 1

4

( 1

?´¨� ��Àî b− a Û¬�� ,Àª�� (a, b) ýù¥�� , (
√
5− 2)

x2
> (

√
5+ 2)

3x− 4

ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ Âð� (311

5 ( 4 4 ( 3 3 ( 2 2 ( 1
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üþ�Þ÷ ��¢�ãõ 2.1.5

?´¨� ��Àî x ¢Àä , 4× 2

x+ 1

= (0/5)
x
ýø�Æ� ¥� (312

−5
2

( 4 −3
2

( 3 −5
4

( 2 −3
4

( 1

?´¨� ��Àî (2
√
2)

x+2
x−1 =

(

1

4

)

6

ý�ó¢�ãõ ���� (313

2 ( 4

1

2

( 3

3

2

( 2

2

3

( 1

?´¨� ��Àî a ,Àª�� f(x− 2)− f(x− 1) = 2f(x) ø f(x) = axÂð� (314

8 ( 4 2 ( 3

1

8

( 2

1

2

( 1

?Àª��üõ ��þ�ð ��Àî Â��Â�

x

y
Û¬�� ,

72

x + y

27

x =

(

1

36

)

3

ý�ó¢�ãõ ¥� (315

−1
4

( 4 -4 ( 3

2

3

( 2 −8
3

( 1

?´¨� ��Àî

(

2

3

)

x2 − 3

= (2/25)
x
ý�ó¢�ãõ ý�û���� á�Þ¹õ (316

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

?´¨� ��Àî 4

3x
= 2× 2

x+ 4 × 2

x− 1

ý�ó¢�ãõ ¥� x ���� (317

ÂÔ¬ ( 4 1 ( 3 2 ( 2 3 ( 1

?´¨� ��Àî x ¤�ÀÖõ , 4
x − 4+

(

1

4

)x− 1

= 0 ý�ó¢�ãõ ¥� (318

1

4

( 4

1

2

( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî

√
3

27

(

1

3

√
3

)

x

=
√
27

( √
3

243

)

3− x

ý�ó¢�ãõ ���� (319

31

67

( 4

57

29

( 3 −67
31

( 2 −57
29

( 1

43



ö� ý�ûüðÄþø ø üÞµþ¤�Úó â��� 2.5

üÞµþ¤�Úó â��� 1.2.5

?´¨� ��Àî a ¢øÀ� ,´¨ø¤��ø¤ �¤�¬ �� y = log
3a−1

x ¤�¢�Þ÷ (320

1

3

< a <
2

3

(2 a <
2

3

(1

a >
2

3

(4 a 6= 2

3

, a >
1

3

(3

?´¨� ��Àî �û x ¤�½õ �� üþ�Þ÷ â��� ßþ� §�Øãõ ¢¤�¡Â� ý�ÎÖ÷ ø �û y ¤�½õ �� y = 2

x
üþ�Þ÷ â��� ¢¤�¡Â� ý�ÎÖ÷ ý�Ü¬�ê (321

82 ü�Â¹� ýÂ¨�Â¨

2

√
2 ( 4 2 ( 3

√
2 ( 2 1 ( 1

?´¨� ��Àî f(x) =
√

log
1

2

⌊−x⌋ â��� ÓþÂã� ý��õ�¢ (322

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

?´¨� ¼�½¬ ¢Àä À�� Ûõ�ª f(x) = log x+2(25− x2) â��� ÓþÂã� ý��õ�¢ (323

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

?´¨� ��Àî f(x) = log
2

(log
3

(log
7

x))) â��� ý��õ�¢ (324

(7,+∞) ( 4 (0,+∞) ( 3 (3,+∞) ( 2 (2,+∞) ( 1

?´¨� ��Àî y =

√

log
5x− x2

4

â��� ý��õ�¢ (325

0 ≤ x ≤ 5 ( 4 1 ≤ x ≤ 4 ( 3 0 < x < 5 ( 2 1 < x < 4 ( 1

?´¨� ��Àî f(−4
9

) ù�Ú÷� ,Àª�� f(4) = 2 Âð� .´¨� ü�ãõ�� x ∈
(

− 1

2

,+∞
)

Âþ¢�Öõ ý�Â� ÍÖê f(x) = log
3

(ax+ b) â��� (326

94 ü®�þ¤ ýÂ¨�Â¨

1 ( 4

1

2

( 3 -1 ( 2 -2 ( 1

?´¨� ��Àî ⌊log 1

345

⌋+ ⌊log
2

85⌋ Û¬�� (327

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

?´¨� ´¨¤¢ ��Àî ù�Ú÷� 0 < a < 1 Âð� (328

loga 2 < loga 3 ( 4 log
2

a > log
3

a ( 3 loga 2 > loga 3 ( 2 2

−a < 3

−a
( 1
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¢Àä ×þ Ýµþ¤�Úó 2.2.5

?´¨� ��Àî log
2

(x− 4) ¤�ÀÖõ ,Àª�� log
2

(x+ 4) = 4 Âð� (329

3/5 ( 4 3 ( 3 2

√
2 ( 2 2 ( 1

?´¨� ��Àî log
1

14

× log
2

14

× log
3

14

× · · · × log
27

14

Û¬�� (330

ÂÔ¬ ( 4 14 ( 3 2 ( 2 log14 ( 1

?´¨� ��Àî log
2−

√
3

(2+
√
3) Û¬�� (331

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

Ýµþ¤�Úó ý�ûüðÄþø 3.2.5

?´¨� ´¨¤¢ Âþ¥ ý�Î��¤ ��Àî ù�Ú÷� , loga x = logb x
3

2

Âð� (332

a3 = b2 ( 4 a2 = b3 ( 3 3a = 2b ( 2 2a = 3b ( 1

?´¨� ��Àî

log81

log16
,Àª�� log

3

2 = A Âð� (333

1

A
( 4 2−A ( 3 1 ( 2 A ( 1

?´¨� ��Àî log
16

20 Û¬�� , log2 = a Âð� (334

a− 1

4a
( 4

a+ 1

a
( 3

4(a+ 1)

a
( 2

a+ 1

4a
( 1

?´¨� ��Àî 2

3+log
2

5

¤�ÀÖõ (335

20 ( 4 40 ( 3 60 ( 2 80 ( 1

?´¨� ��Àî loga b ù�Ú÷� 3 logab a = 1 Âð� (336

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

?´¨� ��Àî |A| ¤�ÀÖõ ßþÂµÞî ù�Ú÷� A = loga b+ logb a ø a, b 6= 1 Âð� (337

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

?´¨� ��Àî log
4

(x− 4) ¤�ÀÖõ log
2

(x+ 4) = log
3

81 Âð� (338

2 ( 4

5

2

( 3

3

2

( 2

1

2

( 1
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?´¨� ��Àî

1

log
2

3+ 1

+
1

log
3

2+ 1

�¤�±ä Û¬�� (339

log
3

2 ( 4 log
2

3 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî a ¤�ÀÖõ , log a+ log b = log(a+ b)Âð� (340

b

1− b
( 4

1− b

b
( 3

b− 1

b
( 2

b

b − 1

( 1

79 ýÂ¨�Â¨ ?´Æ�� ¢Àä ö� ,´¨� ÂµÈ�� À��ø 4/5 ¤�ÀÖõ , 9 ý��±õ ¤¢ ö� ¤øÁ¹õ ÅØä Ýµþ¤�Úó ¥� ý¢Àä Ýµþ¤�Úó (341

18 ( 4 27 ( 3 36 ( 2 81 ( 1

?´¨� ��Àî ab ¤�ÀÖõ ,Àª�� log b ø log a Â��Â� x2 − x+m = 0 ý�ó¢�ãõ ý�û���� Âð� (342

√
m ( 4

√
10 ( 3 10 ( 2 5 ( 1

?´¨� ��Àî f(x) = log
8

(2x− 2) + log
8

(3− x) �¤�±ä ¤�ÀÖõ ßþÂµÈ�� (343

2 ( 4 1 ( 3

1

2

( 2

1

3

( 1

?´¨� ´¨¤¢ ��Àî ,À�ª�� ü��Æ� ý�ó�±÷¢ ×þ üó��µõ ��Þ� °��Â� �� logn c , logn b , logn a ¢Àä �¨ Âð� (344

bc = a2 ( 4 ac = b2 ( 3 ab = c2 ( 2 abc = 1 ( 1

?´¨� ��Àî f(
√

log
2

256) ,´¨� øÂÔõ ø¤��ø¤ ý�Î��® �� f â��� (345

f(x) =































2x3 + 1 x ≤ 2

1

x− 2

2 < x ≤ 3

2x − 5 x > 3

4

√
2− 5 ( 4

1

2

(
√
2− 1) ( 3

1

2

(
√
2+ 1) ( 2 16

√
8+ 1 ( 1

91 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî log
3

9A2

¤�ÀÖõ ,Àª�� 3

a
= A Âð� (346

3+ a2 ( 4 2+ a2 ( 3 3+ 2a ( 2 2+ 2a ( 1

?´¨� ��Àî A = log tan10 + log tan20 + · · ·+ log tan880 + log tan890 Û¬�� (347

-1 ( 4 ÂÔ¬ ( 3 1 ( 2

π

2
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üÞµþ¤�Úó ��¢�ãõ 4.2.5

83 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî 8 ý�þ�� ¤¢ x ¢Àä Ýµþ¤�Úó ,Àª�� log
2

x
+ log(x+ 1) = 1 Âð� (348

2

3

( 4

1

3

( 3

−1
3

( 2

−2
3

( 1

?´¨� ��Àî x ¤�ÀÖõ x log4 = log16− (x+ 2) log2 ý�ó¢�ãõ ¤¢ (349

3

2

( 4

4

3

( 3

3

4

( 2

2

3

( 1

. . . . . . ý�¤�¢ log(x− 2) + log(x− 3) = 1+ log3 ý�ó¢�ãõ (350

.´Æ�÷ �Èþ¤ ( 4 .´¨� ´±·õ �Èþ¤ ×þ ( 3 .´¨� ´±·õ �Èþ¤ ø¢ ( 2 .´¨� �õ�ãó� ÓÜµ¿õ �Èþ¤ ø¢ ( 1

?´¨� ��Àî 7

log x
= 98− 7

log x
ý�ó¢�ãõ ý�Èþ¤ (351

100 ( 4 0/01 ( 3 0/1 ( 2 10 ( 1

?¢¤�¢ ���� À�� (x+ 1)(x − 2) log x = 0 ý�ó¢�ãõ (352

.¢¤�À÷ ���� ( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî

(

4

9

)
x
×
(

27

8

)
x− 1

=
log4

log8
ý�ó¢�ãõ ���� (353

3 ( 4 −3 ( 3 2 ( 2 −2 ( 1

93 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî ,2 �þ�� ¤¢ x Ýµþ¤�Úó ¤�ÀÖõ , logx(x
2 + 4) = 1+ logx 5 ýø�Æ� ¥� (354

2 ( 4

3

2

( 3

1

2

( 2 -1 ( 1

?´¨� ��Àî x+ y Û¬�� ,







log x− 2 log y = 0

2x− y2 = 4

Âð� (355

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

?´¨� ��Àî log
5

(x+ 3) Û¬�� ,Àª�� logx(x+ 2)− logx(4− x) = 1 Âð� (356

log
5

6 ( 4 2 ( 3 1 ( 2 log
5

4 ( 1
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üÞµþ¤�Úó ø üþ�Þ÷ â���� ý�û¢Â�¤�î ø �û¤�¢�Þ÷ 3.5

üÞµþ¤�Úó ø üþ�Þ÷ â���� ý�û¤�¢�Þ÷ 1.3.5

(1 6= a > 0 , c 6= 0) ?Àª�� À÷���üõ y = c ax üþ�Þ÷ â��� ¤�¢�Þ÷ Âþ¥ ý�û¤�¢�Þ÷ ¥� ×þ��Àî (357

( 4 ( 3 ( 2 ( 1

?´¨� Âþ¥ ý�û��þ�ð ¥� ×þ��Àî y = 2

−|x|
¤�¢�Þ÷ (358

( 4 ( 3 ( 2 ( 1

80 ü�Â¹� ýÂ¨�Â¨ ?´¨� â��� ��Àî ¤�¢�Þ÷ Û��Öõ ÛØª (359

y = 2

−|x|
(2 y =

∣

∣

∣
2

x ∣
∣

∣
(1

y =
∣

∣

∣
2

−x∣
∣

∣
(4 y = 2

|x|
(3

x

y

93 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî f(−1) ,¢¤ÁÚ� B(1,11) ø A
(

− 1

2

,
1

2

)

�ÎÖ÷ ø¢ ¥� , f(x) = a(b)
x − 1 â��� ¤�¢�Þ÷ Âð� (360

3

4

( 4 −1
4

( 3 −1
2

( 2 −3
4

( 1

?´¨� ��Àî a ¤�ÀÖõ ,´¨� (a,+∞) �¤�¬ �� f(x) = 2

x + 1 − 4

x − 16

2

x + 4

â��� ¢Â� (361

-4 ( 4 4 ( 3 ÂÔ¬ ( 2 2 ( 1

?´¨� ��þ�ð ��Àî ��±ª y = − log
1

2

(x+ 2) â��� ¤�¢�Þ÷ (362

−۱
( 4

۳
( 3

۳
( 2

−۱
( 1

?´¨� ��Àî f(14) ¤�ÀÖõ ,Àª�� Û��Öõ �¤�¬ �� f(x) = log
4

(ax+ b) â��� ¤�¢�Þ÷ Âð�

5

2

(2

3

2

(1

3 (4 2 (3

(363

−

۳
۲

−۲
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üÞµþ¤�Úó ø üþ�Þ÷ â���� ¢Â�¤�î 2.3.5

ö¥ø �Ö�ì¢ 40 ¥� Àã� Àª�� �Âð 1 ýÂµî�� üþ�Àµ�� ö¥ø Âð� ¢�ª Â��Â� 2 ù�ÚÈþ�õ¥� ¤¢ ýÂµî�� ×þ ö¥ø ´ä�¨ Âû ¤¢ À��î Âê (364

?´¨� ¤ÀÖ� �úþÂµî��

2

3

( 4 2

3

√
4 ( 3

3

√
4 ( 2

4

3

( 1

ø 800 ´Èî áøÂª ¤¢ �ûýÂµî�� ßþ� ¢�Àã� Âð� .´¨� f(t) = Ae
kt

�¤�¬ �� �Ö�ì¢ t ¥� Àã� ,´Èî á�÷ ×þ ¤¢ ýÂµî�� ¢�Àã� (365

91 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî �ú÷� ¢�Àã� ��ü¨ �Ö�ì¢ ¤¢ Àª�� 3200 Â��Â� ÝµÆ�� �Ö�ì¢ ¤¢

7200 ( 4 6400 ( 3 5600 ( 2 4800 ( 1

.¢�ªüõ Ý�ÆÖ� ´ÞÆì ø¢ �� ´ä�¨ â�¤ ×þ ö�õ¥ �Àõ ¥� Àã� ýÂµî�� Âû �î ´¨� �¤�¬ ßþ� �� �ûýÂµî�� ¥� ý��÷�ð Â�·Ø� (366

12800 �� ùÀª À�ó�� ý�ûýÂµî�� ¢�Àã� ´ä�¨ À�� ´ªÁð ¥� Å� ,¢�ª áøÂª ýÂµî�� 50 �� ý¤�Þ�� ×þ ¥� ü¬�¡ á�÷ Âð�

(.¢øÂ÷ ß�� ¥� �ûýÂµî�� ¥� ��Àîº�û �î ßþ� Âê ��) ?À�¨¤ Àû��¡

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

¤¢ ø¤�¢ á�÷ ×þ ¥� �ÂðüÜ�õ 20 À��î Âê .À÷�ªüõ âê¢ ü�Àõ ¥� Å� �ú÷� ýø¤ ÝÆ�ó���µõ ��¹÷� ¥� Å� ö�Æ÷� öÀ� ¤¢ �ûø¤�¢ (367

�� .Àþ�üõ ´¨¢ �� �ÂðüÜ�õ °Æ� Â� A(t) = 20(0/8)t ý�Î��¤ ¥� ´ä�¨ t ¥� Å� ö� ¤�ÀÖõ ø ¢¤�¢ ¤�Âì üÊ¿ª öÀ�

?¢ø¤üõ ß�� ¥� ´ä�¨ 2 ¥� Àã� ø¤�¢ ßþ� ¥� ýÀ¬¤¢

48 ( 4 36 ( 3 72 ( 2 64 ( 1

( logE = 11/8+ 1/5M) ?À�îüõ ¢�¥� ý�Â÷� ï¤�À�� ÂµÈþ¤ §��Öõ ¤¢ 2/8 üð¤�� �� ý��ó�ó¥ (368

10

12/8
( 4 10

16

( 3 12/8 ( 2 16 ( 1

¤¢ ùÀª ¢�¥� ý�Â÷� ,Àþ� ´¨¢ �� (ÂµÈþ¤ §��Öõ ¤¢ M) logE = 11/8+ 1/5M ý�Î��¤ ¥� (E) �ó�ó¥ ýùÀª ¢�¥� ý�Â÷� Âð� (369

?´¨� ýÂµÈþ¤ 5/5 ý�ó�ó¥ ×þ ¤¢ ùÀª ¢�¥� ý�Â÷� Â��Â� À�� ýÂµÈþ¤ 7/5 ý�ó�ó¥ ×þ

1000 ( 4 100 ( 3

15

11

( 2 2 ( 1
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6 ÛÊê

üÚµ¨��� ø À�

ýÀ� ý�ûÀ�þ�Âê 1.6

?¢�ªüõ ×þ¢�÷ ý¢Àä �� �� �ûüãÜ®À�� ´��Æõ ,1 á�ãª �� ý�ùÂþ�¢ ¤¢ ¯�½õ ý�ûüãÜ®À�� á�®� Çþ��ê� �� (370

1 ( 4

π

2

( 3 π ( 2 2π ( 1

�¤ ö� á�®� ¯�¨ø� ,�Ü�Âõ Âû ¤¢ �î Ýþ¤�¢ á�®��ýø�Æµõ ü·Ü·õ ,ÛØª Õ��Îõ

é�µ¡� ��

e

n ý�Ü�Âõ ¤¢ .¢�ª Û�ØÈ� ÀþÀ� ü·Ü·õ �� Ý��îüõ ÛÊµõ Ýû ��

ö� �� üÚ÷¤ ý�û¶Ü·õ ý�ûÍ�½õ �î ý¢Àä �� ùÀª ¢�¹þ� üÚ÷¤ ¶Ü·õ Í�½õ

?´¨� ��Àî n ¤�ÀÖõ Ûì�À� .¢�ªüõ

1

150

¥� ÂµÞî ,À÷�ªüõ ×þ¢�÷

(.ÀþÂ�Ú� ÂÑ÷ ¤¢ À��ø �¤ ñø� ý�Ü�Âõ ¶Ü·õ âÜ® ñ�Ï)

11 ( 4 10 ( 3 9 ( 2 8 ( 1

(371

اول ی مرحله سوم ی دوممرحله ی مرحله

?´¨� ��Àî lim
x→

√
3

f ◦ f(x) ù�Ú÷� Àª�� f(x) =







1 ; x ∈ Q

0 ; x /∈ Q

Âð� (372

1

2

( 4 .¢¤�À÷ ¢��ø ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî lim
x→2

f(x) + 2 lim
x→1/99

f(x) Û¬�� ,Àª�� f(x) =







1 ; x ∈ Z

−2 ; x 6∈ Z

Âð� (373

ÂÔ¬ ( 4 -3 ( 3 -6 ( 2 3 ( 1

x = 1 é�ÂÏ� ¤¢ f â��� ¤�¢�Þ÷ À÷���üõ ��þ�ð ��Àî
f(x)− 2

1− x
< 0 Ý�ª�� �µª�¢ x = 1é�ÂÏ� ¤¢ ø Àª�� lim

x→1

f(x) = 2 Âð� (374

?Àª��

۱

۲
( 4

۱

۲
( 3

۱

۲
( 2

۱

۲
( 1

51



:�� ´¨� Â��Â� lim
x→0

|f(x)|
f(x)

Û¬�� ,´¨� f â��� ¤�¢�Þ÷ ,ø¤��ø¤ ÛØª

.¢¤�À÷ ¢��ø ( 4 3 ( 3 -1 ( 2 1 ( 1

(375

۱

f

x = 2 ¤¢ â��� ��Àî ,´¨� Û��Öõ ÛØª �� y = g(x) ø y = f(x) â��� ø¢ ¤�¢�Þ÷

?´¨� À� ý�¤�¢

y = (f × g)(x)(2 y = (f − g)(x)(1

y = (f + g)(x)(4 y =
(f

g

)

(x)(3

(376

۲

۲

۵

f g

۲

۱

۴

?´¨� ��Àî a ¤�ÀÖõ ,¢¤�À÷ À� üóø ´¨� ùÀª ÓþÂã� x = 1 ¤¢ f(x) =
√
x+ 3a â��� (377

1

3

( 4 −1
3

( 3

2

3

( 2 −2
3

( 1

?´¨� ´¨¤¢ ��þ�ð ��Àî ù�Ú÷� , f =
{

(2,4), (1/99,3), (1/999,3), (2/01,3), (2/001,3)
}

Âð� (378

lim
x→2

f(x) = 4 (2 lim
x→2

f(x) = 3 (1

.¢¤�À÷ ¢��ø lim
x→2

f(x) (4 .´Æ�÷ ��Üãõ ö� ¤�ÀÖõ �õ� ,´¨� ¢���õ lim
x→2

f(x) (3

?´¨� ��Àî

( lim
x→1

+
f(x)

lim
x→1

−
f(x)

)

f(1) ¤�ÀÖõ ,Û��Öõ ¤�¢�Þ÷ �� ���� ��

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

(379

۱

۲

۴

−۲

?´¨� ´¨¤¢�÷ ÛØª �� ���� �� ùÀª ù¢�¢ ýø�Æ� ,��þ�ð ��Àî ¤¢ (380

۱ ۲

۱

lim
x→۲+

f (x) = f (۲)

(2

۱

۱

lim
x→۱

f (x) = f (۱) + ۲

۳

(1

۱

۱

lim
x→۱+

f (x)− lim
x→۱−

f (x) = ۲

۳

(4

۱

۱

lim
x→۲

f (x) 6= f (۲)

۲

۲

(3
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â���� À� ý�±¨�½õ 2.6

Û¬�� ,Àª�� �µª�¢ À� x = 2 ý�ÎÖ÷ ¤¢ f(x) =







|x| − 7 ; x ≥ 2

g(x) ; x < 2

â��� ø Àª�� (0,3) §�

b

¤ �� üÞú¨ ×þ g â��� Âð� (381

?´¨� ��Àî lim
x→−1

f(x)

.¢¤�À÷ À� ( 4 ÂÔ¬ ( 3 1 ( 2 -1 ( 1

?´¨� ��Àî lim
x→0

+
⌊x⌋ cot2x (382

.¢¤�À÷ ¢��ø ( 4 ÂÔ¬ ( 3 −1
2

( 2

1

2

( 1

(.´¨� ¼�½¬ Ǳ�� ´õ�ä , ⌊ ⌋) ?´¨� ��Àî lim
x→1

f(x) +2 lim
x→ 3

2

f(x) Û¬�� , f(x) = ⌊x⌋+ ⌊−x⌋ â��� ¤�¢�Þ÷ �� ���� �� (383

ÂÔ¬ ( 4 -3 ( 3 -2 ( 2 -1 ( 1

?´¨� ��Àî

⌊

lim
x→2

f(x)

⌋

− lim
x→2

⌊f(x)⌋ ¤�ÀÖõ ,Û��Öõ ÛØª �� ���� ��

1 (2 ÂÔ¬ (1

2 (4 -1 (3

(384

۲

۲

۴

?´¨� ��Àî m ,Àª�� �µª�¢ À� x = −2 ñ�Ï �� ý��ÎÖ÷ ¤¢ f(x) = (x2 +mx+ 3)⌊x+ 1⌋ Âð� (385

−5
2

( 4

5

2

( 3

7

2

( 2 −7
2

( 1

87 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî a üÖ�Ö� ¢Àä ,Àª�� lim
x→2

+

f(x)− lim
x→2

−
f(x) = 3 Âð� f(x) = (x+ a)⌊x⌋ �Î��® �� â��� ¤¢ (386

ÂÔ¬ ( 4 -1 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî lim

x→
(

−1

7

)

+

⌊

1

x

⌋

− lim

x→
(

−1

7

)−

⌊

1

x

⌋

Û¬�� (387

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

?´¨� ��Àî lim
x→0

+

−2+ f(x)

3⌊f(x)⌋+ 1

Û¬�� ,ùÀª Ý¨¤ Û��Öõ �¤�¬ �� �î f â��� ¤�¢�Þ÷ �� ���� �� (388

4

5

(2
1

2

(1

.¢¤�À÷ ¢��ø (4 −4
7

(3
-٢

٢

?´¨� ��Àî x → 0

−
üµìø f + g â��� À� ¤�ÀÖõ �¤�¬ßþ� ¤¢ g(x) = (−1)⌊x⌋ − sin

1

⌊−x⌋ ø f(x) = sin
1

⌊−x⌋ Âð� (389

.´Æ�÷ ¢���õ ( 4 1 ( 3 ÂÔ¬ ( 2 -1 ( 1
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?´¨� ��Àî lim
x→(−1)−

⌊|x|⌋
|⌊x⌋| Û¬�� (390

1

2

( 4 ÂÔ¬ ( 3 -1 ( 2 1 ( 1

?´¨� ��Àî a ¤�ÀÖõ ,Àª�� �µª�¢ À� x = −1 ý�ÎÖ÷ ¤¢ f(x) =







a⌊x+ 1⌋+ 3 ; x < −1

3x+ 2a ; x ≥ −1
â��� Âð� (391

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

78 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî lim
x→1

f(x) ù�Ú÷� lim
x→1

2f(x)− 1

f(x) + 1

= 5 ø �µª�¢ À� x = 1 ý�ÎÖ÷ ¤¢ f â��� Âð� (392

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

?´¨� ��Àî lim
x→1

(

f(x)× g(x)
)

Û¬�� Û��Öõ ¤�¢�Þ÷ �� ���� �� (393

−1 (2 1 (1

0 (4
1

2

(3
١

−

۱
۲

۱
۲

y=f(x)

y=g(x)

١

?´¨� ��Àî lim
x→1

x4 − 3x2 + x+ 1

x3 − 1

Û¬�� (394

−2
3

( 4 −1
3

( 3

1

3

( 2 2 ( 1

?´¨� ��Àî a+ b Û¬�� , lim
x→2

x2 + ax+ b

x− 2

= −1 Âð� (395

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

?´¨� ��Àî lim
x→3

−

x2 − 9

|x− 3| Û¬�� (396

-6 ( 4 1 ( 3 6 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî lim
x→−1+

(

2x

x2 − 1

−
∣

∣

∣

∣

x

x+ 1

∣

∣

∣

∣

)

Û¬�� (397

−1
2

( 4 2 ( 3

1

2

( 2 0 ( 1

?´¨� ��Àî lim
x→ 1

4

2x −√
x

4x− 1

Û¬�� (398

3

4

( 4

3

2

( 3

1

2

( 2

1

4

( 1

?´¨� ��Àî a+ b ,Àª�� À� ý�¤�¢ x = 1 ý�ÎÖ÷ ¤¢ f(x) =















√

x2 − 2x+ 1

x2 − 1

+ ax ; x < 1

⌊−x⌋ − b ; x > 1

â��� Âð� (399

1

2

( 4 −5
2

( 3 −1
2

( 2 −3
2

( 1
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üÚµ¨��� 3.6

88 ü�Â¹� ýÂ¨�Â¨ ?´¨� �÷�Ú� -1 ø 1 ý�ûñ�Ï �� �ÎÖ÷ ø¢ ¤¢ üÚµ¨��� ÂÑ÷ ¥� , f(x) =















x2 − 1

x+ 1

; |x| > 1

2x ; |x| ≤ 1

�Î��® �� â��� (400

�µ¨��� 1 ¤¢ - �µ¨����÷ -1 ¤¢ (2 �µ¨����÷ 1 ¤¢ - �µ¨����÷ -1 ¤¢ (1

�µ¨����÷ 1 ¤¢ - �µ¨��� -1 ¤¢ (4 �µ¨��� 1 ¤¢ - �µ¨��� -1 ¤¢ (3

?¢¤�¢ üÚµ¨����÷ ý�ÎÖ÷ À�� f(x) =



















1

|x| − 2

; x > 1

1

x2 + x− 7

; x ≤ 1

â��� (401

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

83 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî f(x) =







√

5x2 − 4x ; |x| > 1

2x− 1 ; |x| ≤ 1

�Î��® �� â��� ¤�¢�Þ÷ üÚµ¨����÷ ¯�Ö÷ ñ�Ï �ä�Þ¹õ (402

∅ ( 4 {−1} ( 3 {1} ( 2 {−1,1} ( 1

75 ü®�þ¤ ýÂ¨�Â¨ ?´¨� �µ¨��� ù¤��Þû f(x) =







⌊⌊x⌋ − x⌋ ; x /∈ Z

a ; x ∈ Z

ý�Î��® �� â��� , a Âþ¢�Öõ �ä�Þ¹õ ��Àî ý�¥� �� (403

{1} ( 4 {0} ( 3 {−1} ( 2 ∅ ( 1

�µ¨��� �ÎÖ÷ ö� ¤¢ Û¬�� â��� ´¨� ßØÞõ ,â���� ß�� ÛÞä ��Àî �� .´¨� �µ¨����÷ ýÂÚþ¢ â��� ø �µ¨��� â��� ×þ ý��ÎÖ÷ ¤¢ (404

82 ýÂ¨�Â¨ ?Àª��

�Â® ( 4 âÞ� ( 3 Û®�Ô� ( 2 ýÂÚþ¢ Â� üØþ Ý�ÆÖ� ´ó�� ø¢ Âû ( 1

?´¨� ��Àî m ,Àª�� �µ¨��� x = −7
2

ý�ÎÖ÷ ¤¢ f(x) = ⌊2x− 5⌋(x2 −mx+ 1) â��� Âð� (405

−53
7

( 4

53

7

( 3

53

14

( 2 −53
14

( 1

?´¨� �÷�Ú� x = 10 ý�ÎÖ÷ ¤¢ f(x) =



























2|x|
x

; x > 10

2 ; x = 10

−2
(

⌊x⌋+ ⌊−x⌋
)

; x < 10

â��� (406

.´¨� �µ¨��� ²� ¥� ÍÖê (2 .´¨� �µ¨��� ´¨�¤ ¥� ÍÖê (1

.´¨� �µ¨��� (4 .´¨� �µ¨����÷ ´¨�¤ ø ²� ¥� (3
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ù¥�� ×þ ýø¤ üÚµ¨��� 1.3.6

?´¨� �µ¨��� Âþ¥ ý�ûù¥�� ¥� ×þ��Àî ¤¢ y = ⌊−x⌋ â��� (407

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

?´¨� ��Àî a ,Àª�� �µ¨��� [0,3] ýù¥�� Â� f(x) =















a

4x
; ⌊x⌋ > 1

|x− 2|
x2 − 4

; ⌊x⌋ ≤ 1

â��� Âð� (408

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

?´¨� �µ¨��� ù¥�� ��Àî ¤¢ f(x) =
√

(x+ 1)|x + 2| â��� (409

[−2,+∞) ( 4 (−1,+∞) ( 3 [−1,+∞) ∪ {−2} ( 2 [−1,+∞) ( 1

(.´¨� ¼�½¬ Ǳ�� ´õ�ä ⌊ ⌋ ) ?´¨� �µ¨��� R ýø¤ Âþ¥ â���� ¥� ×þ��Àî ù�Ú÷� f(x) =



















1

3

; x ∈ Q

1

4

; x 6∈ Q

Âð� (410

⌊−f(x)⌋ ( 4

f(x)

f2(x) + 1

( 3 x f2(x) ( 2

1

f(x)
( 1

?´¨� �µ¨����÷ �ÎÖ÷ À�� ¤¢ |x| <
√
5 ýù¥�� ¤¢ f(x) =



















x− 2x3

x3 + 2x2 − 3x
; x 6= 0,1

−1
3

; x = 0,1

â��� (411

´¨� �µ¨��� ù¥�� ¯�Ö÷ ��Þ� ¤¢ ( 4 �ÎÖ÷ �¨ ( 3 �ÎÖ÷ ø¢ ( 2 �ÎÖ÷ ×þ ( 1

?¢¤�¢ üÚµ¨����÷ ý�ÎÖ÷ À�� [−2π,2π] ý�Ü¬�ê ¤¢ f(x) = | tanx| â��� (412

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

?´¨� �µ¨����÷ ©���õ�¢ ¥� �ÎÖ÷ À�� ¤¢ y =
√

|x2 − x|(x2 − 4) â��� (413

¤�ú� ( 4 �¨ ( 3 ø¢ ( 2 ×þ ( 1

?´¨� ¼�½¬ Âþ¥ ¢¤��õ ¥� ¢�Àã� �� (414

.À÷��µ¨��� R ýø¤ y = cosx ø y = sinx â���� •
.´¨� �µ¨��� (1,+∞) ýù¥�� ýø¤ y = log

0/1(x− 1) â��� •
.´Æ�÷ �µ¨��� x = 3 ø x = 2 ¯�Ö÷ ¤¢ y = x2 − 5x+ 6 â��� •

.´¨� �µ¨��� (−1,+∞) ýù¥�� ¤¢ y =
√
x+ 1 â��� •

4 ( 4 3 ( 3 2 ( 2 1 ( 1
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7 ÛÊê

ñ�Þµ�� ø ¤�õ�

ÛÖµÆõ ý�ûÀõ�È�� ø üÏÂª ñ�Þµ�� 1.7

üÏÂª ñ�Þµ�� 1.1.7

?´¨� ¤ÀÖ� À�û¢ ö�È÷ �¤ üó��µõ ¢Àä ø¢ §�� ø¢ �Ø�þ� ñ�Þµ�� ,¢�ª Âû�Ò 5 �û§�� ¥� üØþ Ûì�À� Âð� ,§�� ø¢ ���Â� ¤¢ (415

79 ¢�¥�

4

11

( 4

1

18

( 3

1

9

( 2

1

3

( 1

?´¨� ��Àî Àª�� �ø¥ ùÀªø¤ ¢�Àä� Û®�Ô� �Ø÷� ñ�Þµ�� ,Àª�� 5 �û§�� ¥� üØþ �ú�� ýùÀª Âû�Ò ¢Àä Âð� ,§�� ø¢ ���Â� ¤¢ (416

4

5

( 4

3

5

( 3

2

5

( 2

1

5

( 1

?Àª�� ñø� ý¢Àä �ú÷� á�Þ¹õ ¢¤�¢ ñ�Þµ�� ¤ÀÖ� ,À�ª�� üó��µõ ùÀª Âû�Ò ¢�Àä� Âð� ,§�� ø¢ ���Â� ¤¢ (417

1

5

( 4

4

5

( 3

3

5

( 2

2

5

( 1

��Àî ,Àª�� 3 �ÂÌõ �ú÷� �Â®Û¬�� �Ø÷� ñ�Þµ�� ,´¨� 7 ¥� Âµð¤�� ùÀª ø¤ ¢�Àä� á�Þ¹õ Ý�÷�À� Âð� ,§�� ø¢ ���Â� ¤¢ (418

?´¨�

4

5

( 4

8

15

( 3

11

15

( 2

11

36

( 1

80 ¢�¥� ?´¨� ¤ÀÖ� Àª�� ø¢ ¢Àä �û§�� ¥� üØþ �Ø÷� ñ�Þµ�� ,ùÀª Âû�Ò üó��µõ ¢Àä ¤�ú� §�� 4 ���Â� ¤¢ (419

1 ( 4

1

4

( 3

3

4

( 2

2

3

( 1

.Ý��îüõ �¤�¡ ý¤�ÁÚþ�� öøÀ� ø Ýû Â¨ ´È� ùÂúõ ø¢ �Æ�î ßþ� ¥� .¢¤�¢ ¢��ø ù��¨ ýùÂúõ 4 ø À�Ô¨ ýùÂúõ 6 ý��Æ�î ¤¢ (420

?´¨� ��Àî Àª�� ù��¨ üõø¢ ø À�Ô¨ üóø� �Ø÷� ñ�Þµ��

4

15

( 4

6

25

( 3

2

15

( 2

1

15

( 1

57



¢�ª Âû�Ò ø¤ �Ø

a

¨ ¤�� 6 �Ø÷� ñ�Þµ�� ,Ý��îüõ ���Â� �Ø

a

¨ ¢�Àã� ö�Þû �� Àª Âû�Ò ý¢Àä Âû Ý��îüõ ���Â� �¤ §�� ×þ (421

?´¨� ¤ÀÖ�

35

192

( 4

1

384

( 3

1

64

( 2

1

6

( 1

�¤�î ø¢ ý�ûÝì¤ á�Þ¹õ Âð� .Ý��îüõ ��¿µ÷� 9 �� 1 ý�ûù¤�Þª �� �¤�î 9 ß�� ¥� ý¤�ÁÚþ�� öøÀ� ø é¢�Ê� �� �¤�î ø¢ (422

74 ýÂ¨�Â¨ ?´¨� ��Àî ,À�ª�� ¢Âê ø¢Âû �Ø÷� ñ�Þµ�� ,Àª�� �ø¥

5

8

( 4

3

8

( 3

3

4

( 2

1

2

( 1

�Ø�þ� ñ�Þµ�� Àª�� �µª�¢ ¢��ø ¢Âõ ,ùÀª ��¿µ÷� ¢�Âê� ß�� ¤¢ Âð� .Ýþ�ù¢Âî ��¿µ÷� é¢�Ê� �� �¤ ÂÔ÷ �¨ ,ö¥ 3 ø ¢Âõ 4 ß�� ¥� (423

?´¨� ��Àî À�ª�� ¢Âõ ùÀª ��¿µ÷� ¢Âê �¨ Âû

2

17

( 4

4

33

( 3

2

15

( 2

1

5

( 1

�� .¢�ªüõ ��¿µ÷� �ú÷� ß�� ¥� ©�õ �¨ �

f

�ó��µõ é¢�Ê� �� .À÷�ªüõ ý¤�ÀúÚ÷ ù��¨ ©�õ 3 ø À�Ô¨ ©�õ 5 üû�ÚÈþ�õ¥� ¤¢ (424

88 ü�Â¹� ýÂ¨�Â¨ ?´¨� ù��¨ ©�õ ß�õ�

a

¨ ø À�Ô¨ ©�õ ß�óø

a

� ,ñ�Þµ�� ��Àî

15

56

( 4

13

56

( 3

17

56

( 2

11

56

( 1

Û¬�� ù�Ú÷� P (B|A) = 0/6 ø P (B) = 0/4 ø P (A) = 0/5 �î ý¤�Î� À�ª�� S ý��÷�Þ÷ ý�Ìê ¥� Àõ�È�� ø¢ B ø A Âð� (425

?´¨� ��Àî P (B′|A′)

4

5

( 4

2

5

( 3

3

8

( 2

4

9

( 1

�Ø�þ� ñ�Þµ�� ø ´¨� 0/7 Â��Â� À�î ý¥�� �Ö��Æõ ö�þ�� �� ø ¢�È÷ �øÀÊõ ßØþ¥�� ×þ �Ø�þ� ñ�Þµ�� ,ñ�±��ê ý�Ö��Æõ ×þ ¤¢ (426

?´¨� ù¢�� ß�õ¥ ¤¢ ý¥�� ý�úµ÷� �� üó�Þµ�� �� �� ,´¨� ùÀÈ÷ �øÀÊõ ßØþ¥�� ×þ Ý�÷�À� Âð� .´¨� 0/1 ¢�ª �øÀÊõ ßØþ¥��

7

9

( 4

8

9

( 3

5

9

( 2

2

3

( 1

¢Àä ö¢�� ÂþÁ�Ç¿� ñ�Þµ�� .Ý��îüõ ���Â� §�� ×þ ù�ÂÞû �¤ �Ø¨ ßþ� .´¨� ùÀª ×� 9 ø 8 ¢�Àä� �Ø¨ ×þ ýø¤ ø ´È� (427

?´¨� ��Àî ,Àª�� 12 �þ 11 �Ø¨ ø §�� ýùÀª ø¤ ¢�Àä� á�Þ¹õ �Ø÷� ¯Âª �� §�� ¢Àä �� �Ø¨

1

2

( 4

1

4

( 3

7

12

( 2

3

4

( 1

¥� Ýû ö�Úû¢ Ýì¤ ø ö�Úû¢ ¥� ö�Øþ Ýì¤ �î ý¤�Ï �� Ýþ¥�¨üõ ��ì¤� ¤�ÂØ� öøÀ� üÞì¤ �¨ ¢Àä ×þ 9 ø . . . , 2 , 1 ��ì¤� �� (428

?´¨� ��Àî ,À�ª�� üó��µõ ùÀª �µ¡�¨ ¢Àä ��ì¤� �Ø÷� ñ�Þµ�� .´¨� ÂµØ��î ö�ðÀ¬

1

84

( 4

2

21

( 3

1

12

( 2

1

6

( 1

58



ÛÖµÆõ ý�ûÀõ�È�� 2.1.7

ø Ý�÷�¢ÂðüõÂ� �±ã� �� ö� Ù÷¤ ýùÀû�Èõ ¥� Å� ø ù¢Âî �¤�¡ ö� ¥� ý�ùÂúõ .´¨� ù��¨ ùÂúõ 3 ø À�Ô¨ ùÂúõ 2 Ûõ�ª üêÂÒ (429

?´¨� ��Àî Àª�� ùÀõ� À�Ô¨ ýùÂúõ ¤�� ×þ ÍÖê �Ø�þ� ñ�Þµ�� ,Ý��îüõ �¤�¡ ý�ùÂúõ �

f

¢À¹õ

12

25

( 4

6

25

( 3

2

15

( 2

2

5

( 1

ÂµÞî ùÀª ø¤ ¢Àä ø¢ á�Þ¹õ ñ�Þµ�� ��Àî �� ,Ý�µÆû �ø¢ ���Â� �� ¥�¹õ Àª�� 3 ¥� ÂµÈ�� ùÀª ø¤ ¢Àä Âð� §�� ×þ ���Â� ¤¢ (430

?´¨� 8 ¥�

1

2

( 4

1

3

( 3

1

4

( 2

1

6

( 1

B ýù¢��÷�¡ ý�ûÂµ¡¢ ¢�Àã� ¥� A ýù¢��÷�¡ ý�ûÂµ¡¢ ¢�Àã� �Ø÷� ñ�Þµ�� ,À�µÆû À÷¥Âê 3 ý�¤�¢ ��ÀîÂû B ø A ý�ûù¢��÷�¡ (431

82 ¢�¥� ?´¨� ¤ÀÖ� Àª�� ÂµÈ��

11

32

( 4

9

32

( 3

7

32

( 2

17

32

( 1

�Æ�î ¥� ñø� ��� ´ÈðÂ� �� ýÂÚþ¢ ¥� Å� üØþ ��� ø¢ é¢�Ê� �� .´¨� À�Ô¨ ��� 2 ø �õÂì ��� 3 ý�µ½õ ý��Æ�î (432

?´Æ�� Àþ��� öøÂ�� �õÂì ��� ¤�� ø¢ Âû ¤¢ �Ø÷� ñ�Þµ�� ,Ýþ¤ø�üõ öøÂ��

6

25

( 4

9

25

( 3

9

20

( 2

6

20

( 1

�±ã� ø¢ ßþ� ¥� ×þ Âû ¥� .¢¤�¢ ¤�Âì ù��¨ ùÂúõ 4 ø À�Ô¨ ùÂúõ 3 , B ý�±ã� ¤¢ ø ù��¨ ùÂúõ 3 ø À�Ô¨ ùÂúõ 2 , A ý�±ã� ¤¢ (433

64 ýÂ¨�Â¨ ?´¨� ��Àî À�ª�� Ù÷ÂÞû �Ø÷� ñ�Þµ�� ,Ýþ¤ø�üõ öøÂ�� ùÂúõ ×þ

18

35

( 4

15

35

( 3

12

35

( 2

6

35

( 1

¤¢ ¢Âê 3 ßþ� ¥� üØþ �

f

ì� �Ø÷� ñ�Þµ�� .´¨� %70 ø %60 ø %50°��Â� �� ýÂ¨�Â¨ ¤�Ø�î ¤¢ ÂÔ÷ 3 öÀª ñ�±ì ñ�Þµ�� (434

65 ¢�¥� ?´¨� ��Àî À÷�ª ñ�±ì ýÂ¨�Â¨ ¤�Ø�î

%94 ( 4 %90 ( 3 %96 ( 2 %92 ( 1

.À��î ´îÂª ü��õÀÖõ ��Ö��Æõ ¤ø¢ ø¢ ¤¢ ùÀ��î ´îÂª ý�ûÝ�� ´¨� �¥� ,üª¥¤ø ��Ö��Æõ üþ�ú÷ �Ü�Âõ �� öÀ�¨¤ ý�Â� (435

ñ�Þµ�� ,Àª�� 0/4 üÞ�� ý�Â� ý¥�� Âû ¤¢ ý¥øÂ�� ñ�Þµ�� Âð� .À��þüÞ÷ ù�¤ üþ�ú÷ �Ü�Âõ �� ¢�ª ùÀ÷¥�� ¤ø¢ ø¢ Âû ¤¢ �î üÞ��

73 ýÂ¨�Â¨ ?´¨� ��Àî üþ�ú÷ �Ü�Âõ ¤¢ Ý�� ßþ� ¤�Ì�

0/8 ( 4 0/64 ( 3 0/6 ( 2 0/4 ( 1

?´¨� ´¨¤¢ ù¤��Þû �Î��¤ ��Àî ,À�ª�� ÛÖµÆõ Àõ�È�� ø¢ B ø A Âð� (436

P (A|B) = P (B) ( 4 P (A|B) = P (A) ( 3 P (A|B) = 0 ( 2 P (A|B) = 1 ( 1

59



üÔ�¬�� ¤�õ� 2.7

ß�Ú÷��õ 1.2.7

?´¨� ��Àî ø� üÆ�ÜÚ÷� ö��¥ ö�õ¥� ýùÂÞ÷ .´¨� À¬¤¢ 58 ,Âþ¥ ñøÀ� Õ��Îõ °ÜÏø�¢ ×þ üõ�Þä ö�õ¥� Ûî ýùÂÞ÷ (437

§¤¢ ü¨¤�ê ����¢� ü�Âä üõ�¨� é¤�ãõ üÆ�ÜÚ÷� ö��¥

À¬¤¢ 65 52 70 ?

°þÂ® 4 2 3 2

31 ( 4 32 ( 3 33 ( 2 34 ( 1

?´¨� ��Àî 1,6,11,16, · · · ,46 ý�ûù¢�¢ ß�Ú÷��õ ,Àª��üõ a Â��Â� 1,2,3, · · · ,10 ý�ûù¢�¢ ß�Ú÷��õ (438

5a− 4 ( 4 4a− 5 ( 3 5a− 2 ( 2 4a− 3 ( 1

1024 ýù¢�¢ ý�� �� �î ÝþÀª ���µõ ,�ûù¢�¢ ¢À¹õ ü¨¤Â� ¤¢ .´¨� ùÀª �±¨�½õ 1124 ß�Ú÷��õ ¤�ÀÖõ ,ý¤�õ� ýù¢�¢ 45 ¤¢ (439

94 ¤�Èî ¥� �¤�¡ ü÷�Æ÷� ?´¨� ��Àî üãì�ø ß�Ú÷��õ ù�±µª� ßþ� âê¤ �� .´¨� ùÀª �±¨�½õ 1204 ¢Àä

1122 ( 4 1121 ( 3 1120 ( 2 1119 ( 1

��Àî 3x
1

+ 1,3x
2

+ 3,3x
3

+ 5, · · · ,3xn + 2n− 1 ý�ûù¢�¢ ß�Ú÷��õ ,Àª�� x̄ Â��Â� x
1

, x
2

, · · · , xn ý�ûù¢�¢ ß�Ú÷��õ Âð� (440

85 ü®�þ¤ ¢�¥� ?´¨�

3x̄+ n− 1 ( 4 3x̄+ n+ 1 ( 3 3x̄+ n ( 2 3x̄ ( 1

(.´¨� xi ýù¢�¢ ¢�Àã� fi )?´¨� ��Àî ā ,´¨� ùÀª �±¨�½õ x̄ = 12+ 2ā �¤�¬ �� ß�Ú÷��õ Û��Öõ ü÷�ø�Âê ñøÀ� ¤¢ (441

88 ü®�þ¤ ýÂ¨�Â¨

xi 8 10 12 14 16

fi 2 5 5 9 3

0/54 ( 4 0/45 ( 3 0/36 ( 2 0/25 ( 1

?À�õ�Àî y ø x ,Àª�� 19 ø� ñÀãõ Âð� .Àª��üõ 18 ýùÂÞ÷ y ø 19 ýùÂÞ÷ x ý�¤�¢ ©��õ�÷¤�î ¤¢ üÊ¿ª (442

x = 1 , y ∈ N ( 4 x = 18 , y = 19 ( 3 x = 2 , y = 1 ( 2 x ∈ N , y = 0 ( 1

ßþ� ¤¢ ,Àª�� 2x
1

,2x
2

− 1, · · · ,2x
10

− 9 ý�ûù¢�¢ ß�Ú÷��õ �� Â��Â� x
1

, x
2

+ 1, x
3

+ 2, · · · , x
10

+ 9 ý�ûù¢�¢ ß�Ú÷��õ Âð� (443

?´¨� ��Àî x
1

, x
2

, · · · , x
10

ý�ûù¢�¢ ß�Ú÷��õ �¤�¬

ÂÔ¬ ( 4 45 ( 3 9 ( 2

9

2

( 1
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�÷��õ 2.2.7

?´¨� üê�î �îÂõ �� Çþ�Âð É¡�ª ��Àî ßµêÂð ÂÑ÷ ¤¢ ,ý¤�õ� Û��Æõ Û�Ü½� ø Â�ÆÔ� ¤¢ (444

.´Æ�÷ üê�î üþ�ú�� �� É¡�ª ×þ ( 4 �÷��õ ( 3 ß�Ú÷��õ ( 2 Àõ ( 1

¥� ×þ��Àî ,´¨� üó��µõ ¥ø¤ À�� ¤¢ ñ�Ê½õ ×þ ©øÂê ¢�Àã� ýùÀ�û¢ö�È÷ �î 24,20,0,21,23 ý�ûù¢�¢ �� ���� �� (445

?´¨� Â�°¨��õ ñ�Ê½õ ßþ� ý�÷�¥ø¤ ©øÂê ¢�Àã� ý�Â� �îÂõ �� Çþ�Âð ¤��ãõ ö���ä �� Âþ¥ ý�ûÉ¡�ª

üî¤�� ö��õ ý��õ�¢ ( 4 �÷��õ ( 3 Àõ ( 2 ß�Ú÷��õ ( 1

?´¨� ��Àî �÷��õ 5,15,40,12,6,5,6,6 ý�ûù¢�¢ ¤¢ (446

13 ( 4 12 ( 3 9 ( 2 6 ( 1

83 ü÷�Æ÷� ýÂ¨�Â¨ (.´¨� xi ýù¢�¢ ¢�Àã� fi )?´¨� ��Àî ß�Ú÷��õ ¥� �÷��õ �ø�Ô� ,Âþ¥ ý�ûù¢�¢ ñøÀ� ¤¢ (447

xi 20 18 16 14 12

fi 1 2 2 3 2

1/4 ( 4 1/2 ( 3 0/7 ( 2 0/4 ( 1

ýÂ��ç� �� üÜ±ì ý�÷��õ �� ´±Æ÷ ÀþÀ� ý�ûù¢�¢ ý�÷��õ ù�Ú÷� ,Ý�þ��Ô�� �¤ 7 ýù¢�¢ , 9,5,2,3,2,8,7 ý¤�õ� ý�ûù¢�¢ �� Âð� (448

?À�îüõ

.À��þüõ Çû�î À��ø ×þ (2 .À��þüõ Çþ��ê� À��ø ×þ (1

.À�îüÞ÷ ýÂ��ç� (4 .À��þüõ Çþ��ê� À��ø ø¢ (3

Àõ) ?´¨� �ú÷� ý�÷��õ ¥� ÂµÈ�� ¤ÀÖ� �ûù¢�¢ ßþ� ß�Ú÷��õ ,Àª�� 2 Â��Â� Àõ ¤�ÀÖõ 2,3,7,2,8,3,1,1,4, x ý�ûù¢�¢ ¤¢ Âð� (449

(.´¨� ¢Âê �� ÂÊ½�õ

0/9 ( 4 0/8 ( 3 0/7 ( 2 0/6 ( 1

?´¨� ��Àî �ûù¢�¢ ý�÷��õ ,À�ª�� Â��Â� Ýû �� 55, x,60,15,45,50 ý�ûù¢�¢ ¤¢ Àõ ø ß�Ú÷��õ Âð� (450

55 ( 4 52/5 ( 3 50 ( 2 47/5 ( 1

?´¨� ÂµÈ�� �ûù¢�¢ ßþ� ��Â��ç� ý��õ�¢ ¥� À��ø À�� 7,4,5,4,6,8,7,6,9,5 ý�ûù¢�¢ ý�÷��õ (451

2 ( 4 1/5 ( 3 1 ( 2 15 ( 1
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Å÷�þ¤�ø 3.2.7

?´¨� ��Àî x
1

, x
2

, · · · , xn ý�ûù¢�¢ ¤��ãõ é�Â½÷� ,´¨� 18 Â��Â�

3x
1

− 2

5

,
3x

2

− 2

5

, · · · , 3xn − 2

5

ý�ûù¢�¢ Å÷�þ¤�ø (452

10 ( 4 5 ( 3 5

√
2 ( 2 2

√
2 ( 1

ýù¢�¢ 10 Å÷�þ¤�ø ,¢�ª ù¢ø�ê� �ú÷� �� 18 ø 12 ýù¢�¢ ø¢ Âð� ,´¨� øÂÔõ 4 Å÷�þ¤�ø ø 15 ß�Ú÷��õ �� ý¤�õ� ýù¢�¢ ´Èû (453

?´¨� ��Àî Û¬��

5 ( 4 4/8 ( 3 4/5 ( 2 4 ( 1

,Ý��î ý¤�õ� ý�ûù¢�¢ ßþ� ¢¤�ø À�µÆû ß�Ú÷��õ Â��Â� üÚÞû �î ÀþÀ� ýù¢�¢ 10 Âð� .´¨� 5 Â��Â� ý¤�õ� ýù¢�¢ 20 Å÷�þ¤�ø (454

?Àª Àû��¡ ý¢Àä �� ÀþÀ� ý�ûù¢�¢ Å÷�þ¤�ø

10

3

( 4 5 ( 3 50 ( 2

5

3

( 1

?´¨� ��Àî x
1

−2, x
2

−1, x
3

, x
4

+1, x
5

+2 ý�ûù¢�¢ ¤��ãõ é�Â½÷� ,´¨� ÂÔ¬ Â��Â� x
1

, x
2

, x
3

, x
4

, x
5

ý�ûù¢�¢ Å÷�þ¤�ø (455

2 ( 4

√
2 ( 3 4 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî 2a+ 3b Û¬�� ,Àª�� ÂÔ¬ a, b,
a+ b

2

,4 ý�ûù¢�¢ Å÷�þ¤�ø ù�ðÂû (456

21 ( 4 18 ( 3 20 ( 2 22 ( 1

´ì¢ ,´¨� Âþ¥ ñøÀ� Õ��Îõ ö�÷� ý¤�î ´ì¢ ¥��µõ� .À÷¢Âî ¤�î �� áøÂª ö�õ�Þû üó��µõ ¥ø¤ 5 ¤¢ ,ù�ÚÈþ�õ¥� ×þ ¤¢ ÂÔ÷ ø¢ (457

87 ü�Â¹� ýÂ¨�Â¨ ?´¨� ÂµÈ�� ��Àî ý¤�î

ñø� ÂÔ÷ 7 9 8 9 7

�ø¢ ÂÔ÷ 10 8 6 7 9

ÂµÈ�� ��ä�Ï� �� ¥��÷ ( 4 ö�ÆØþ ( 3 �ø¢ ÂÔ÷ ( 2 ñø� ÂÔ÷ ( 1

?´¨� ��Àî �ûù¢�¢ ßþ� Å÷�þ¤�ø ,Àª�� 39 Â��Â� 42,40,35,38,41,36,39, x ý�ûù¢�¢ ß�Ú÷��õ Âð� (458

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

,À÷�ª �ê�®� �ûù¢�¢ ßþ� �� 10 ø 14 Âþ¢�Öõ �� ù¢�¢ 2 Âð� .´¨� 15 ø12 Â��Â� °��Â� �� ý¤�õ� ýù¢�¢ 20 Å÷�þ¤�ø ø ß�Ú÷��õ (459

?´¨� ��Àî ¢���õ ýù¢�¢ 22 Å÷�þ¤�ø

14/75 ( 4 14/25 ( 3 14 ( 2 114/5 ( 1
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¤��ãõ é�Â½÷� 4.2.7

��Àî ÀþÀ� ¤��ãõ é�Â½÷� ,Ý��î �ê�®� À��ø b ö� �� ø Â��Â� a �¤ ý¤�õ� ýù¢�¢ Âû Âð� .Àª��üõ k ý¤�õ� ù¢�¢ n ¤��ãõ é�Â½÷� (460

?´¨�

|a|k ( 4 |a|k + b ( 3 k + b ( 2 k ( 1

��Àî x
1

− 1, x
2

− 1, · · · , xn − 1 ý¤�õ� ý�ûù¢�¢ Å÷�þ¤�ø ,Àª��üõ 2 Â��Â� x
1

, x
2

, · · · , xn ý¤�õ� ý�ûù¢�¢ ¤��ãõ é�Â½÷� (461

?´¨�

3 ( 4

√
3 ( 3 4 ( 2 2 ( 1

�ú÷� ß�� ¥� 50 ø 45 ø 15 ø 10 ¤���÷ ý�ûù¢�¢ Âð� .Àª��üõ 8 ø 30 °��Â� �� ¤��ãõ é�Â½÷� ø ß�Ú÷��õ ý¤�õ� ýù¢�¢ 25 ¤¢ (462

93 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî ùÀ÷�õüì�� ý�ûù¢�¢ Å÷�þ¤�ø ,À÷�ª éÁ�

16/66 ( 4 15/33 ( 3 14/81 ( 2 14/72 ( 1

?´¨� ��Àî Â��Â� ¤��ãõ é�Â½÷� , A =
{

4k + 1 : k ∈ N , k ≤ 5

}

ý¤�õ� ý�ûù¢�¢ ý�ä�Þ¹õ ¤¢ (463

4

√
2 ( 4 3

√
2 ( 3 2

√
2 ( 2

√
2 ( 1

�� ,Àª�� �ûù¢�¢ ßþ� ¤� �ãõ é�Â½÷� σ Âð� .À÷�ùÀª ÓþÂã� xi = |5 − i| ; i = 1,2, · · · ,10 �¤�¬ �� ý¤�õ� ýù¢�¢ 10 (464

?¢¤�¢ ¤�Âì [x̄− σ, x̄+ σ] ý�µÆ� ýù¥�� ¤¢ �ûù¢�¢ ßþ� ¥� ýÀ¬¤¢

90% ( 4 80% ( 3 70% ( 2 60% ( 1

ý�ûù¢�¢ ß�Ú÷��õ ,Àª�� 20 Â���Â�� �ûù¢�¢ ¥� üØ��þ Â�ð� .´�¨� Â�Ô��¬ Â���Â�� x
1

, x
2

, · · · , x
10

ý�ûù¢�¢ ¤��ãõ é�Â�½��÷� (465

?´¨� ��Àî

1

5

x
1

− 4 ,
1

5

x
2

− 4 , · · · , 1
5

x
10

− 4

ÂÔ¬ ( 4 21 ( 3 10 ( 2 19 ( 1

?´¨� ��Àî �ûù¢�¢ ßþ� ¤��ãõ é�Â½÷� ,Àª�� 2a+ 5,2,0,−1, a �� Â��Â� ö�È��Ú÷��õ ¥� ý¤�õ� ýù¢�¢ 5 é�µ¡� Âð� (466

√
3 ( 4 4 ( 3

√
2 ( 2 2 ( 1

?´¨� ��Àî �

f

±þÂÖ� �ûù¢�¢ ßþ� ¤��ãõ é�Â½÷� .À�µÆû üó��µõ �ø¥ ¢�Àä� ,ý¤�õ� ýù¢�¢ 5 ß�Ú÷��õ ¥� é�Â½÷� (467

7 ( 4 4/2 ( 3 2/8 ( 2 1/4 ( 1

?´¨� ��Àî ù¢�¢ 10 ßþ� ¤��ãõ é�Â½÷� ,Àª�� 40 Â��Â� ù¢�¢ 10 ßþ� á�Þ¹õ ø 200 ý¤�õ� ýù¢�¢ 10 ��ã�Âõ á�Þ¹õ ù�ðÂû (468

4 ( 4 2

√
2 ( 3

√
6 ( 2 2 ( 1
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��Â��ç� °þÂ® 5.2.7

Û¬�� ÀþÀ� ý�ûù¢�¢ �� Ý��î �ê�®� �¤ x ¤�ÀÖõ ,�ûù¢�¢ ¥� ×þ Âû �� Âð� σ ¤��ãõ é�Â½÷� ø x ß�Ú÷��õ �� ý¤�õ� ý�ûù¢�¢ ¤¢ (469

?´¨� üÜ±ì ý�ûù¢�¢ ��Â��ç� °þÂ® Â��Â� À�� ÀþÀ� ý�ûù¢�¢ ��Â��ç� °þÂ® ,¢�ª

2 ( 4 1 ( 3

1

4

( 2

1

2

( 1

ý� ûù¢�¢ ��Â � � ç � ° þÂ ® ,À ª� � σ = 2 ø x = 7 Â ��Â � x
1

, x
2

, · · · , xn ý� ûù¢�¢ ¤� � ã õ é�Â ½ ÷� ø ß � Ú ÷� � õ Â ð� (470

?´¨� ��Àî 3x
1

− 1,3x
2

− 1, · · · ,3xn − 1

5

20

( 4

6

20

( 3

6

7

( 2

2

7

( 1

91 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî �ûâ�Âõ ßþ� ´��Æõ ß�Ú÷��õ ,À�ª�� 0/2 ø 15 üþ�ûâ�Âõ á�®� ýù¥�À÷� ��Â��ç� °þÂ® ø ß�Ú÷��õ Âð� (471

234 ( 4 232 ( 3 229 ( 2 227 ( 1

93 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî x ý�ûù¢�¢ ��Â��ç� °þÂ® ¤�ÀÖõ ,Âþ¥ ýùÀª ýÀ���µ¨¢ ý¤�õ� ñøÀ� �� ���� �� (472

xi − 44 −3 −1 1 3 5

ü÷�ø�Âê 4 7 5 3 1

0/2 ( 4 0/1 ( 3 0/08 ( 2 0/05 ( 1

��Àî ¢Àä ù¢ ßþ� ��ã�Âõ á�Þ¹õ ,Àª�� 5 Â��Â� �ûù¢�¢ ßþ� ß�Ú÷��õ Âð� .´¨� ÂÔ¬ Â��Â� ý¤�õ� ýù¢�¢ 10 ��Â��ç� °þÂ® (473

?´¨�

500 ( 4 250 ( 3 125 ( 2 50 ( 1

?´¨� ÂµÞî ��þ�ð ��Àî ¤¢ �ûù¢�¢ üðÀ�î�Â� ,Âþ¥ ý�û��þ�ð ¤¢ ¤��ãõ é�Â½÷� ø ß�Ú÷��õ �� ���� �� (474

σ = 0/10 ø x̄ = 0/12 ( 4 σ = 0/1 ø x̄ = 0/3 ( 3 σ = 3 ø x̄ = 4 ( 2 σ = 2 ø x̄ = 3 ( 1

,Ý��î �ê�®� �¤ 20 ø 10 ¢Àä ø¢ �ûù¢�¢ ßþ� �� Âð� .Àª��üõ 5 ø 15 °��Â� �� x
1

, x
2

, · · · , x
6

ý�ûù¢�¢ Å÷�þ¤�ø ø ß�Ú÷��õ (475

?Àª Àû��¡ ��óø� ý�ûù¢�¢ ��Â��ç� °þÂ® Â��Â� À�� ÀþÀ� ý�ûù¢�¢ ��Â��ç� °þÂ®

√

5

2

( 4

√
2

2

( 3

√
2 ( 2

3

2

( 1

?´¨� ��Àî �ûâ�Âõ ßþ� ´��Æõ ß�Ú÷��õ ,Àª�� 0/1 ø 40 °��Â� �� üþ�û â�Âõ á�®� ýù¥�À÷� ��Â��ç� °þÂ® ø ß�Ú÷��õ Âð� (476

1584 ( 4 1616 ( 3 1660 ( 2 1600 ( 1
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�ûí¤�� 6.2.7

?´¨� �Àî 3,4,29,24,7,9,23,17,10,14 ý�ûù¢�¢ ��¨ ø �ø¢ ,ñø� ý�ûí¤�� ß�Ú÷��õ (477

15 ( 4 14/5 ( 3 14 ( 2 13 ( 1

?´¨� ��Àî ��¨ ø ñø� í¤�� é�µ¡� 8,7,21,19,5,10,12,9,11,17,14,16,23,20,18 ý¤�õ� ý�ûù¢�¢ ¤¢ (478

Â��ç� üîÀ÷� �� 86 ü÷�Æ÷� ýÂ¨�Â¨

13 ( 4 12 ( 3 11 ( 2 10 ( 1

��Þ� ß�Ú÷��õ Âð� .À�ª��üõ 30 ø 22 °��Â� �� ��¨ í¤�� ¥� Àã� ø ñø� í¤�� ¥� Û±ì �ûù¢�¢ ß�Ú÷��õ ,ý¤�õ� ýù¢�¢ 36 ¤¢ (479

Â��ç� üîÀ÷� �� 90 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî ��¨ í¤�� �� ñø� í¤�� ¥� �ûù¢�¢ ß�Ú÷��õ ù�Ú÷� ,Àª�� 27/5 �ûù¢�¢

29/5 ( 4 29 ( 3 28/5 ( 2 28 ( 1

ñø� í¤�� ¥� �ûù¢�¢ ß�Ú÷��õ Âð� .Àª��üõ 21 ��¨ í¤�� ¥� Àã� ø 12 ñø� í¤�� ¥� Û±ì �ûù¢�¢ ß�Ú÷��õ ,ý¤�õ� ýù¢�¢ 31 ¤¢ (480

Â��ç� üîÀ÷� �� 92 ü÷�Æ÷� ýÂ¨�Â¨ ?´¨� ��Àî �ûù¢�¢ Ûî ß�Ú÷��õ ,Àª�� 15 ��¨ í¤�� ��

15/76 ( 4 15/67 ( 3 15/54 ( 2 15/45 ( 1

?´¨� ��Àî Q
3

ø Q
1

ß�� ý�ûù¢�¢ ¤��ãõ é�Â½÷� , 14,18,15,12,11,9,14,16,17,15,11 ý�ûù¢�¢ ¤¢ (481

Â��ç� üîÀ÷� �� 88 ü�Â¹� ýÂ¨�Â¨

1/3 ( 4 1/25 ( 3 1/2 ( 2 1/1 ( 1

í¤�� ¥� ÂµØ��î ø ñø� í¤�� ¥� Âµð¤�� ý�ûù¢�¢' ß�Ú÷��õ 18,14,16,20,24,15,14,12,26,21,20,25 ý�ûù¢�¢ ¤¢ (482

?´¨� ��Àî "��¨

18/33 ( 4 18/66 ( 3 18/75 ( 2 18/25 ( 1
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8 ÛÊê

�ûüþ�õ¥�¢�¡
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(Í¡ ý�ó¢�ãõ Û�ÞØ� ø ý¤ø�¢�þ) 1 ù¤�Þª üþ�õ¥�¢�¡ 1.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 25 :ñ��

b

¨ ¢�Àã�

?´¨� ¼�½¬ ��þ�ð ��Àî ( À�ª�� ¢�Þä Ýû Â� )À�ª�� Àõ�ãµõ a′x+ b′y + c′ = 0 ø ax+ by + c = 0 Í¡ ø¢ Âð� (1

a

a′
=

b

b′
6= c

c′
( 4 aa′ + bb′ = 0 ( 3

a

a′
=

b

b′
( 2 aa′ = bb′ ( 1

?´¨� ¤ÀÖ� ��Êµ¿õ �

b

À±õ �� A ý�ÎÖ÷ ý�Ü¬�ê ,Ý�õ��� A �¤ ñø� ý����÷ ¥�ÆÞ�÷ �� 2x+ y = 6 Í¡ ¢¤�¡Â� Û½õ Âð� (2

2

√
2 ( 4 2

√
3 ( 3 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 (3

2 ( 4

√
3 ( 3

√
2 ( 2 1 ( 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¨¢ (4

83 ýÂ¨�Â¨ ?´¨� ¤ÀÖ� ö�

3

√
2 ( 4 2

√
3 ( 3 5 ( 2 4 ( 1

?´¨� ��Àî ùÂþ�¢ ßþ� á�ãª .´¨� (−1,4) ø (2,1) ý�ÎÖ÷ ø¢ Â� ùÀ÷¤Áð ý�ùÂþ�¢ �îÂõ (a,2a) ý�ÎÖ÷ (5

3

√
2 ( 4 2

√
2 ( 3 4 ( 2 3 ( 1

,Àª�� �µª�¢ ¤�Âì y = x+ 1 Í¡ ýø¤ M Âð� .Àª��üõ 8 Â��Â� B(2,3) ø A(−1,0) ý�ÎÖ÷ ø¢ ¥� M ý�ÎÖ÷ Û¬��ê á�Þ¹õ (6

?Àª�� À÷���üõ ��Àî M ý�ÎÖ÷ ñ�Ï

1+ 4

√
2

2

( 4

4

√
2+ 3

2

( 3

4

√
2− 3

2

( 2

4

√
2− 1

2

( 1

ø 2y − 3x = 11 ý� û� ó¢� ã õ � � Í ¡ ø¢ Â � Õ ± Î � õ ö� â Ü ® ø¢ � î ´ ¨� á�®��ý¥�� µ õ × þ §�

b

¤ A(7,6) ý� Î Ö ÷ (7

90 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî ö� ÂÎì Í¨ø ��Êµ¿õ ,À�µÆû 3y + 4x = 8

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

C ýùÂþ�¢ ýù¤�� ¤¢ ��þ�ð ��Àî .¢¤�¢ N(1,0) ý�ÎÖ÷ �� �¤ �Ü¬�ê ßþÂµÈ�� M(−1,2) ý�ÎÖ÷ , C ýùÂþ�¢ Â� âì�ø ¯�Ö÷ ß�� ¥� (8

?´¨� ¼�½¬

.Àª��üõ r = 4 ùÂþ�¢ á�ãª (2 .´¨� ùÂþ�¢ �îÂõ O(−1,1) (1

.Àª��üõ r = 2

√
2 ùÂþ�¢ á�ãª (4 .´¨� ùÂþ�¢ �îÂõ O(0,1) (3

BC âÜ® Â� ¢¤�ø á�Ô�¤� ø �÷��õ ý�� °��Â� �� H ø M , C(3,−1) ø B(1,3) , A(0,1) §��¤ ��Êµ¿õ �� ABC ¶Ü·õ ¤¢ (9

?´¨� À��ø À�� MH ñ�Ï .À�ª��üõ

√
5

5

( 4 2 ( 3

2

√
5

5

( 2 2

√
5 ( 1
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?´¨� ��Àî D §�

b

¤ ��Êµ¿õ ,Àª�� ABCD á�®��ý¥��µõ §�

b

¤ �¨ C(5,−3) ø B(2,2) , A(0,1) Âð� (10

(3,2) ( 4 (3,−4) ( 3 (2,3) ( 2 (−4,2) ( 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�¢ (11

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

��Àî Àª�� �µª�¢ ¤�Âì 6x+ 8y = 0 Í¡ ýø¤ ö� âÜ® ×þ ø ù¢�� (6,3) ö� §�

b

¤ ×þ �î üä�®��ýø�Æµõ ¶Ü·õ Í�½õ (12

?´¨�

6

√
3 ( 4 6 ( 3 4

√
3 ( 2 12

√
3 ( 1

?´¨� ��Àî AH á�Ô�¤� ñ�Ï .´¨� �Þ��ì A §�

b

¤ ¤¢ C(−2,−2) ø B(3,2m + 1) , A(−1,2) §��¤ �� ABC ¶Ü·õ (13

√
34 ( 4

√
34

2

( 3

17

6

( 2

√
17

2

( 1

,Àª��

2

5

Â��Â� ö� ¥� ��Êµ¿õ �

b

À±õ ý�Ü¬�ê ø ù¢�� ¢�Þä 3x+ 4y + 3 = 0 ý�ó¢�ãõ �� Í¡ Â� �î üÏ�Î¡ ¥� üØþ ý�ó¢�ãõ (14

?´¨� ��Àî

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

?´¨� ��Àî À�îüõ âÎì �¤ �û y ¤�½õ ´±·õ ´ÞÆì ø ù¢�� 2 ý�Ü¬�ê �� 3x+ 4y + 8 = 0 Í¡ ¥� �î üÎ¡ ý�ó¢�ãõ (15

3x+ 4y − 2 = 0 ( 4 3x+ 4y + 18 = 0 ( 3 3x+ 4y + 13 = 0 ( 2 3x+ 4y + 3 = 0 ( 1

?´¨� Â�×þ¢�÷ Âþ¥ ¯�Î¡ ¥� ×þ��Àî �� M(1,1) ý�ÎÖ÷ (16

y = 0 ( 4 y = 3x ( 3 y = 5x ( 2 y = 4x ( 1

:ù�Ú÷� ,Àª�� 2 Â��Â� 3x+my − 1 = 0 Í¡ ¥� M(1,2) ý�ÎÖ÷ ý�Ü¬�ê Âð� (17

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

?´¨� ��Àî Í¡ ßþ� �� �

b

À±õ ý�Ü¬�ê ,À�î âÎì B(0,5) ¤¢ �¤ �ûÂä ¤�½õ ø A(3,0) ¤¢ �¤ �ûñ�Ï ¤�½õ ∆ Í¡ Âð� (18

15√
28

( 4

7√
28

( 3

15√
34

( 2

8√
34

( 1

:�� ´¨� Â��Â� y = mx+ 4 ø y = x+ 2 ý¥��õ Í¡ ø¢ ý�Ü¬�ê (19

√
2 ( 4

√
m+ 2 ( 3 m+ 1 ( 2 2

√
2 ( 1
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?´¨� ¤ÀÖ� â�Âõ ÂÎì ýù¥�À÷� ,À�ª�� â�Âõ ×þ âÜ® ø¢ ��¢�ãõ 12x + 5y − 7 = 0 ø 12x + 5y + 19 = 0 Âð� (20

2

√
2 ( 4

√
2

2

( 3 2 ( 2 4 ( 1

?´¨� ��Àî AH á�Ô�¤� ñ�Ï ,À�ª�� ¶Ü·õ ×þ ý�û§�

b

¤ C(1,−2) ø B(3,0) , A(1,2) Âð� (21

3 ( 4 4 ( 3 3

√
2 ( 2 2

√
2 ( 1

?´¨� ��Àî ,´¨� §�Þõ y = −1 Í¡ Â� ø �µªÁð B = (−1,0) ø A = (3,0) ý�ÎÖ÷ ø¢ ¥� �î ý�ùÂþ�¢ á�ãª (22

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 (23

75 ýÂ¨�Â¨

√
13 ( 4

√
10 ( 3

√
5 ( 2 2

√
2 ( 1

?´¨� ��Àî ∆ : y = 2x− 1 Í¡ Â� §�Þõ ø A = (−3,3) ý�ÎÖ÷ ¥� �¤Áð ýùÂþ�¢ ßþÂ�×��î á�ãª (24

2

√
5 ( 4 2 ( 3 4 ( 2

√
5 ( 1

?´¨� ¤ÀÖ� ùÂþ�¢ ö� Í�½õ ,À�ª�� §�Þõ ý�ùÂþ�¢ Â� 2y = 7− 4x ø y + 2x = 5 Í¡ ø¢ Âð� (25

2

√
5 π ( 4 3

√
5 π ( 3

3

√
5

10

π ( 2

3

√
5

20

π ( 1

25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

2 1 3 4 1 4 4 2 2 3 4 1 3 1 2 3 2 3 3 4 1 2 4 4 3
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(2 ��¤¢ â��� ø �ø¢ ��¤¢ ý�ó¢�ãõ) 2 ù¤�Þª üþ�õ¥�¢�¡ 2.8

�Ö�ì¢ 40 :ý¢�ú�È�� ´ìø 25 :ñ��

b

¨ ¢�Àã�

?À÷��÷�Ú� m Âþ¢�Öõ ,¢¤�¢ üÖ�Ö� ý�Èþ¤ ¤�ú� x4 + (m− 1)x2 + 4 = 0 ý�ó¢�ãõ (1

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

72 ¢�¥� ?¢¤�¢ üÖ�Ö� ý�Èþ¤ À�� (x2 +
√
x+ 1)2 + x2 +

√
x− 1 = 0 ý�ó¢�ãõ (2

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

?¢¤�¢ �Èþ¤ À�� , (x2 − 4)(x − 2

√
x+ 1) = 0 ý�ó¢�ãõ (3

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

?´¨� ��Àî x4 − x2 − 6 = 0 ý�ó¢�ãõ ý�û�Èþ¤ �Â®Û¬�� (4

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

?´¨� ��Àî m ,Àª�� ÂÚþ¢ ý�Èþ¤ °ãØõ x2 +
√
2mx+ 4 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¥� üØþ ù�ðÂû (5

±4 ( 4 ±3 ( 3 ±2 ( 2 ±1 ( 1

m ¤�ÀÖõ �¤�¬ ßþ� ¤¢ (α3 +2α2 +m)(β3 +2β2 +m) = 2 Ýþ¤�¢ ø À�µÆû x2 +2x−1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α (6

?´¨� ��Àî

−1,−3 ( 4 1,−3 ( 3 −1,3 ( 2 1,3 ( 1

m Âþ¢�Öõ �ä�Þ¹õ ù�Ú÷� ,À�î âÎì ´±·õ ý�ûñ�Ï �� �ÎÖ÷ ø¢ ¤¢ �¤ �û x ¤�½õ y = 2x2 − 4x+m− 3 �ó¢�ãõ �� ü�½�õ Âð� (7

87 ü®�þ¤ ýÂ¨�Â¨ ?´¨� �¤�¬ ��Àî ��

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

?´¨� ��Àî 3α2 + β2 − 7α �¤�±ä Û¬�� ,À�ª�� 2x2 − 7x− 3 = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (8
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4

( 4

49

4

( 3

61

4

( 2

73

4

( 1

87 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî m ,´¨� ÂµÈ�� À��ø 3 ÂÚþ¢ ý�Èþ¤ Â��Â� �¨ ¥� �Èþ¤ ×þ 3x2 − 17x+m = 0 ý�ó¢�ãõ ¤¢ (9

15 ( 4 12 ( 3 10 ( 2 9 ( 1

?´¨� ��Àî

α

β
+

β

α
Û¬�� ,À�ª�� x2 + 3x− 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (10

-11 ( 4 11 ( 3 9 ( 2 -9 ( 1
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?´¨� ��Àî x′2x′′ + x′x′′2
¤�ÀÖõ ,À�ª�� (mn)x2 + n2x+m2 = 0 ý�ó¢�ãõ ý�û�Èþ¤ x′′

ø x′
Âð� (11

mn ( 4

m+ n

mn
( 3 1 ( 2 -1 ( 1

?´¨� ��Àî m ¤�ÀÖõ ,Àª�� ¤�ÂìÂ� 2α− β = 3 ý�Î��¤ x2 − 3x + 1−m = 0 ý�ó¢�ãõ ý�û�Èþ¤ ß�� Âð� (12

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

ÂµÈ�� �ó¢�ãõ ý�û�Èþ¤ �Â®Û¬�� ¥� À��ø ø¢ x2 +2mx+ (m+1) = 0 ý�ó¢�ãõ ý�û�Èþ¤ á�Þ¹õ m ¤�ÀÖõ ��Àî ý�¥� �� (13

?´¨�

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

?´¨� ��Àî k ¤�ÀÖõ ,Àª��
1

β
ø

1

α
ß�� ü��Æ� ý�Î¨�ø 2 ¢Àä ø (k + 1)x2 − 2x+ k = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (14

1

4

( 4 2 ( 3 1 ( 2

1

2

( 1

?´¨� ��Àî ,À�ª�� x2 − 5x− 2 = 0 ý�ó¢�ãõ ý�û�Èþ¤ â�Âõ ö� ý�û�Èþ¤ �î üõø¢ ��¤¢ ý�ó¢�ãõ (15

x2 − 29x + 4 = 0 ( 4 x2 − 29x+ 16 = 0 ( 3 x2 − 58x + 4 = 0 ( 2 x2 − 58x+ 16 = 0 ( 1

?´¨� ÂµÞî x2 + x− 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¥� À��ø 2 Âþ¥ ý�ó¢�ãõ ��Àî ý�û�Èþ¤ (16

x2 − 3x+ 1 = 0 ( 4 x2 + x+ 1 = 0 ( 3 x2 + 5x+ 5 = 0 ( 2 x2 + x− 3 = 0 ( 1

?´¨� ��Àî b ,´¨� ÂµÈ�� 3x2+7x+1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¥� À��ø ×þ , x2+ ax+ b = 0 �ø

a

¢ ��¤¢ �ó¢�ãõ ý�û�Èþ¤ (17

4

3

( 4

2

3

( 3 -1 ( 2 -2 ( 1

?´¨� ��Àî ,À�ª�� x2 + x− 3 = 0 ý�ó¢�ãõ ý�û�Èþ¤ Â��Â� 9 °��Â� �� Çþ�û�Èþ¤ �î üõø¢ ��¤¢ ý�ó¢�ãõ (18

x2 + 18x − 27 = 0 ( 4 x2 + 18x− 243 = 0 ( 3 x2 + 9x− 27 = 0 ( 2 x2 + 9x− 243 = 0 ( 1

��Àî Àª�� mx2 − 2x + 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ý��þÂì ¥� ÂµÈ�� À��ø 5 °��Â� �� ö� ý�û�Èþ¤ �î üõø¢ ��¤¢ ý�ó¢�ãõ (19

?´¨�

mx2 − 2(1 + 4m)x+ 11 = 0(2 mx2 − 2(1 + 5m)x+ 25m+ 11 = 0(1

x2 − 2(1+ 4m)x− 9 = 0(4 mx2 + 2(1− 5m)x+ 25m− 9 = 0(3

?´¨� ��Àî a ´±·õ ¤�ÀÖõ ,Àª�� �¤�ú� ø �ø¢ ý����÷ ¥�ÆÞ�÷ ýø¤ y = x2 + ax+ 2 â��� ÝÞ���õ ý�ÎÖ÷ Âð� (20

6 ( 4 2 ( 3 3 ( 2 4 ( 1
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79 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî (0,11) ´��� ý�ÎÖ÷ ø y =
1

2

x2 − 2 ý�ó¢�ãõ �� ü�½�õ ¯�Ö÷ ß�� �Ü¬�ê ßþÂ�ù���î (21

6 ( 4 4

√
2 ( 3 5 ( 2 4 ( 1

?´¨�û x ¤�½õ ý��� ù¤��Þû y = mx2 + 3x+ 1 �ø¢ ��¤¢ â��� ¤�¢�Þ÷ m Âþ¢�Öõ ��Àî ý�¥� �� (22

0 < m <
9

4

( 4 m >
9

4

( 3 m <
9

4

( 2 m > 0 ( 1

?´¨� ¼�½¬ ��Àî ax2 + bx+ c = 0 ý�ó¢�ãõ ¢¤�õ ¤¢ ,´¨� f(x) = ax2 + bx+ c â��� ¤�¢�Þ÷ øÂ�ø¤ ÛØª (23

− b

a
> 0 (2

c

a
> 0 (1

f

(

− b

2a

)

> 0 (4 ∆ > 0 (3

m Âþ¢�Öõ �ä�Þ¹õ ù�Ú÷� ,À�î âÎì ´±·õ ý�ûñ�Ï �� �ÎÖ÷ ø¢ ¤¢ �¤ �û x ¤�½õ y = 2x2 − 4x+m− 3 �ó¢�ãõ �� ü�½�õ Âð� (24

87 ü®�þ¤ ýÂ¨�Â¨ ?´¨� �¤�¬ ��Àî ��

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

74 ü�Â¹� ýÂ¨�Â¨ . . . . . . . ù�Ú÷� ,¢¤ÁÚ÷ �¤�ú� ý����÷ ¥� y = x2 + bx+ c ý�Î��® �� â��� ¤�¢�Þ÷ Âð� (25

b ≤ 0 , c ≤ 0 ( 4 b ≤ 0 , c ≥ 0 ( 3 b ≥ 0 , c ≤ 0 ( 2 b ≥ 0 , c ≥ 0 ( 1

25 24 23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

1 3 3 3 2 3 3 1 2 2 4 1 1 2 1 4 2 1 3 2 3 1 2 4 1
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(2 ��¤¢ â��� ø �ø¢ ��¤¢ ý�ó¢�ãõ) 3 ù¤�Þª üþ�õ¥�¢�¡ 3.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ¤ÀÖ� 2

2x − 5× 2

x
+ 4 = 0 ý�ó¢�ãõ ý�û�Èþ¤ âÞ� (1

4 ( 4 2 ( 3

5

2

( 2 5 ( 1

?´¨� ��Àî a ¢øÀ� ,À�îüõ âÎì �¤ �û x ¤�½õ �ÎÖ÷ ¤�ú� ¤¢ y = 2x4 + ax2 + 2 â��� (2

(−∞,−4) ∪ (4,+∞) ( 4 (4,+∞) ( 3 (−∞,−4) ( 2 (−4,4) ( 1

?´¨� ��Àî Àä�Ê� ßþ� ´±Æ÷ ¤Àì ,À�û¢üõ ý¢�ã¬ ü��Æ� ý�ó�±÷¢ ×þ Û�ØÈ� 16x4 − 40x2 + 9 = 0 ý�ó¢�ãõ ý�û�Èþ¤ (3

2 ( 4

3

2

( 3

1

2

( 2 1 ( 1

?´¨� ��Àî

√
α+

√
β

β2 − 6β
Û¬�� ,À�ª�� x2 − 6x+ 4 = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (4

√
10

4

( 4 −10
4

( 3

10

4

( 2 −
√
10

4

( 1

?´¨� ��Àî a ù�Ú÷� x2
1

= x
2

ø À�ª�� x2 + ax− 27 = 0 ý�ó¢�ãõ ý�û�Èþ¤ x
2

ø x
1

Âð� (5

3

√
3 ( 4 3 ( 3 6 ( 2 -6 ( 1

b , a ß�� �Î��¤ ��Àî .´¨� Â��Â� �ó¢�ãõ ßþ� ý�û�Èþ¤ §�Øãõ �Â®Û¬�� �� ax2 + bx+ c = 0 ý�ó¢�ãõ ý�û�Èþ¤ á�Þ¹õ (6

?´¨� ¤�ÂìÂ� c ø

b2 + ac = 0 ( 4 b2 − ac = 0 ( 3 a2 − bc = 0 ( 2 a2 + bc = 0 ( 1

?´¨� ��Àî m ,´¨�

37

4

�� Â��Â� �Èþ¤ ø¢ ��ã�Âõ á�Þ¹õ 2x2 − 5x+m = 0 �ø¢ ý��¤¢ ý�ó¢�ãõ ¤¢ (7

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

?¢¤�¢ ��þÂì üÖ�Ö� ý�Èþ¤ ø¢ (m+ 1)x2 +m(m2 − 9)x− 2 = 0 ý�ó¢�ãõ m ¤�ÀÖõ ��Àî ý�¥� �� (8

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

:ù�Ú÷� ,Àª�� ÂÚþÀØþ ÅØä üÖ�Ö� ý�Èþ¤ ø¢ ý�¤�¢ m2x2 + (2m− 1)x + 1 = 0 ý�ó¢�ãõ Âð� (9

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

?´¨� ��Àî

a2 + 7

a
Û¬�� ,Àª�� x2 + 10x+ 7 = 0 ý�ó¢�ãõ ý�Èþ¤ a Âð� (10

-10 ( 4 10 ( 3 5 ( 2 -5 ( 1

?´¨� ��Àî

√

(α2 + 4)(5β + 1)− 1 ý¢Àä ¤�ÀÖõ ,À�ª�� x2 − 5x+ 3 = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (11

10 ( 4

√
10 ( 3 12 ( 2

√
12 ( 1
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?À�µÆû Âþ¥ ý�û�ó¢�ãõ ¥� ×þ��Àî ý�û�Èþ¤

β

α
ø

α

β
,À�ª�� x2 − 3x− 2 = 0 ý�ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (12

2x2 + 13x + 2 = 0 ( 4 2x2 − 13x + 2 = 0 ( 3 x2 + 13x + 2 = 0 ( 2 x2 − 13x− 2 = 0 ( 1

?´¨� 2x′′ + 1 ø 2x′ + 1Çþ�û�Èþ¤ �ó¢�ãõ ��Àî ,Àª�� x2 + 3x+ 2 = 0 �ø¢ ��¤¢ ý�ó¢�ãõ ý�û�Èþ¤ x′′
ø x′

Âð� (13

x2 + 4x+ 3 = 0 ( 4 x2 + 4x− 3 = 0 ( 3 x2 − 4x+ 3 = 0 ( 2 x2 + 6x+ 8 = 0 ( 1

?´¨� ��Àî Àª�� ÂµÈ�� x2 −mx+m− 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¥� À��ø ø¢ °��Â� �� Çþ�û�Èþ¤ �î üõø¢ ��¤¢ ý�ó¢�ãõ (14

x2 − (m+ 4)x+m+ 3 = 0(2 x2 − (m− 4)x+ 3m+ 3 = 0(1

x2 + (m− 4)x+ 3m+ 3 = 0(4 x2 − (m+ 4)x+ 3m+ 3 = 0(3

83 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî k ¤�ÀÖõ ,Àª�� ÂÔ¬ Â��Â� f(x) = (k + 3)x2 − 4x+ k â��� ¤�ÀÖõ ßþÂµÈ�� Âð� (15

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

�ûÛ�ÎµÆõ ßþ� ¤�Îì� ñ�Ï ý�ä�Þ¹õ ÝÞ���õ .ÝþÂ�ðüõ ÂÑ÷ ¤¢ ´¨� 16 Â��Â� �ú÷� Í�½õ �î �¤ üþ�ûÛ�ÎµÆõ ý�Þû ý�ä�Þ¹õ (16

?´¨� ��Àî

6 ( 4 4

√
3 ( 3 4

√
2 ( 2 3

√
2 ( 1

a ��Â��ç� ¢øÀ� ù�Ú÷� À�î âÎì �û y ¤�½õ ß�êÂÏ ¤¢ �¤ �û x ¤�½õ y = 2x2 + ax+ a− 3

2

â��� ü�½�õ �î ü�¤�¬ ¤¢ (17

?´¨� �÷�Ú�

a >
3

2

( 4 a <
3

2

( 3 2 < a < 6 ( 2 a < 2 �þ a > 6 ( 1

77 ü�Â¹� ýÂ¨�Â¨ ?¢¤ÁðüÞ÷ ��Êµ¿õ ý�û¤�½õ ��¨ ý����÷ ¥� y = mx2 + (m− 1)x â��� ¤�¢�Þ÷ m Âþ¢�Öõ ��Àî ý�¥� �� (18

1 ≤ m ≤ 2 ( 4 m ≥ 1 ( 3 0 ≤ m ≤ 1 ( 2 m ≤ 1 ( 1

?Àª�� �õ�ãó�ÓÜµ¿õ ý�Èþ¤ ø¢ ý�¤�¢ (m2 − 1)x2 + 2mx+ 1 = 0 ý�ó¢�ãõ �� Àª�� ¤ÀÖ� m ¢øÀ� (19

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

�¤�¬ ��Àî �� a Âþ¢�Öõ �ä�Þ¹õ ,À�îüõ âÎì �ÎÖ÷ ×þ ¤¢ ÍÖê �¤ �û x ¤�½õ y = (x− 1)(x2 − ax+ a) ý�ó¢�ãõ �� ü�½�õ (20

?´¨�

a < 4 ( 4 0 < a < 4 ( 3 −2 < a < 2 ( 2 −4 < a < 0 ( 1

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

3 1 2 3 2 1 3 4 4 4 4 1 3 2 1 1 1 1 2 3
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(üó�Øþ¢�¤ ��¢�ãõ ø �þ�ð ��¢�ãõ) 4 ù¤�Þª üþ�õ¥�¢�¡ 4.8

�Ö�ì¢ 40 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� 2 Â��Â�

3x

x− a
− x

x+ 1

= 4 ý�ó¢�ãõ ý�Èþ¤ , a ¤�ÀÖõ ��Àî ý�¥� �� (1

2

7

( 4

4

7

( 3

5

7

( 2

3

7

( 1

?´¨� ∅ ���� �ä�Þ¹õ ý�¤�¢

k

3x
=

x− 5

x2 − 4x
ý�ó¢�ãõ k ¥� ¤�ÀÖõ �� ý�¥� �� (2

k = 5 ( 4 k = 4 ( 3 k = 3 ( 2 k = 0 ( 1

?¢¤�¢ �Èþ¤ À��

1

x− 1

− 1

x+ 1

=
2x

x2 − 1

ý�ó¢�ãõ (3

¤�Þªü� ( 4 º�û ( 3 ø¢ ( 2 ×þ ( 1

75 ýÂ¨�Â¨ ?´¨� ��Àî

x− 2

x+ 2

+
x

x− 2

=
8

x2 − 4

ý�ó¢�ãõ ý�û���� ¢�Àã� (4

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

?¢¤�¢ üÔ�õ ý�Èþ¤ À��

x+ 2

x− 1

+
x− 1

x− 2

= 1 ý�ó¢�ãõ (5

3 ( 4 2 ( 3 1 ( 2 º�û ( 1

?´¨� ��Àî

2x

x− 3

+
x+ 1

x+ 4

=
x− 1

x− 3

ý�ó¢�ãõ ���� �ä�Þ¹õ (6

{

1,
1

2

}

( 4

{

−1,−1
2

}

( 3

{

1,−1
2

}

( 2

{

−1, 1
2

}

( 1

?´¨� ��Àî k ¤�ÀÖõ ,Àª��
(x2 + 1)2

(x+ k)2
=

3x+ 1

(k + 2)2
+ 2 ý�ó¢�ãõ ���� x = 2 Âð� (7

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

?¢¤�¢ �Èþ¤ À��

√

2x3 − 3+ 11 = −
√

x2 + 1 ý�ó¢�ãõ (8

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

?´¨� ��Àî ,

√

2x2 − 4 = x ý�ó¢�ãõ ���� �ä�Þ¹õ (9

{

4

}

( 4

{

− 2

}

( 3

{

− 2,2
}

( 2

{

2

}

( 1

?¢¤�¢ �Èþ¤ À��

√

x2 − x− 6+
√

x3 − 5x2 − 2x+ 24 = 0 ý�ó¢�ãõ (10

3 ( 4 2 ( 3 1 ( 2 0 ( 1
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?¢¤�¢ üÖ�Ö� ý�Èþ¤ À�� (x2 − 4)
√
x− 1 = 0 ý�ó¢�ãõ (11

.¢¤�À÷ �Èþ¤ ( 4 �Èþ¤ �¨ ( 3 �Èþ¤ ¤�ú� ( 2 �Èþ¤ ø¢ ( 1

?´¨� ��Àî

√

x2 − x− 2+
√

x2 + x− 2 = 0 ý�ó¢�ãõ ý�û���� ¢�Àã� (12

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

67 ¢�¥� ?´¨� �Èþ¤ À�� ý�¤�¢

√
x− 2+

3

√

x3 − 8 = 0 ý�ó¢�ãõ (13

.¢¤�À÷ üÖ�Ö� ý�Èþ¤ ( 4 �Èþ¤ ×þ ( 3 �Èþ¤ ø¢ ( 2 �Èþ¤ �¨ ( 1

?´¨� ��Àî a+ b ¤�ÀÖõ ,´¨�

ax

2x− b
+
√
x+ b = 1 ý�ó¢�ãõ ���� �ä�Þ¹õ ,

{

0,−1
}

ý�ä�Þ¹õ (14

ÂÔ¬ ( 4 1 ( 3 4 ( 2 2 ( 1

?´¨� üÖ�Ö� ý�Èþ¤ À�� ý�¤�¢ ,

√

x2 + 1− x2 = −1 ý�ó¢�ãõ (15

3 ( 4 2 ( 3 1 ( 2 º�û ( 1

68 ¢�¥� ?¢¤�¢ ���� À�� x2 + x+
√
x = 0 ý�ó¢�ãõ (16

.¢¤�À÷ üÖ�Ö� ý�Èþ¤ ( 4 3 ( 3 2 ( 2 1 ( 1

76 ¢�¥� :�� ´¨� Â��Â�

x

x2 + 1

ù�Ú÷� ,Àª��

√
x

x+ 1

=
2

5

Âð� (17

14

15

( 4

15

4

( 3

4

17

( 2

17

4

( 1

?¢¤�¢ ���� À��

√

x3 − x+
√

x2 − 1 = 0 ý�ó¢�ãõ (18

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

87 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî ö� ÂÚþ¢ ���� ,Àª�� x+ a =
√

5x− x2 ý�ó¢�ãõ ý�û���� ¥� üØþ x = 4 Âð� (19

.¢¤�À÷ ÂÚþ¢ ���� ( 4 3 ( 3 2 ( 2

1

2

( 1

?´¨� ��Àî

√
x− 3+

7√
x− 3+ 1

= 7 ý�ó¢�ãõ ý�û�Èþ¤ á�Þ¹õ (20

19 ( 4 39 ( 3 8 ( 2 42 ( 1

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

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

¨ ¢�Àã�

¤¢ .Àª�� A ý�ÎÖ÷ ¥� 5 ý�Ü¬�ê �� �î ¢¤�À÷ ¢��ø d Í¡ ýø¤ ý��ÎÖ÷ º�û ø ´¨� 2x− 1 Â��Â� d Í¡ ø A ý�ÎÖ÷ ý�Ü¬�ê (1

?Àª�� À÷���üõ ��Àî x ,�¤�¬ ßþ�

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

?´¨� ��Àî ,À÷¤Áðüõ A ´��� ý�ÎÖ÷ ¥� �î �½Ô¬ ×þ ¤¢ âì�ø 2 á�ãª �� �ûùÂþ�¢ ��Þ� �îÂõ (2

4 ý�Ü¬�ê �� ý¥��õ Í¡ ø¢ (2 A ¥� �¤Áð Í¡ ø¢ (1

4 á�ãª �� ýÂÚþ¢ ø 2 á�ãª �� üØþ A �îÂõ �� ùÂþ�¢ ø¢ (4 2 á�ãª �� ø A �îÂõ �� ý�ùÂþ�¢ (3

77 ¢�¥� ?´Æ�÷ ´¨¤¢ ù¤��Þû ��þ�ð ��Àî ,À�ª�� ¶Ü·õ ×þ á�®� ñ�Ï c ø b , a Âð� (3

.À�µÆû ü·Ü·õ âÜ® �¨ ñ�Ï 2c ø 2b , 2a ( 1

.À�µÆû ü·Ü·õ âÜ® �¨ ñ�Ï ac ø ab , a2 ( 2

.À�µÆû ü·Ü·õ âÜ® �¨ ñ�Ï

c

2

ø

b

2

,

a

2

( 3

.À�µÆû ü·Ü·õ âÜ® �¨ ñ�Ï c+ 7 ø b+ 4 , a+ 2 ( 4

?´¨� ��Àî x ¢øÀ� ,Àª�� 3 ø 2x+ 1 , 6 ü·Ü·õ âÜ® �¨ ý�ûù¥�À÷� Âð� (4

x < 1 �þ x > 4 ( 4 1 < x < 4 ( 3 1 ≤ x < 4 ( 2 1 < x ≤ 4 ( 1

?Àª�� À÷���üõ ��Àî ¶Ü·õ Í�½õ .´¨� 7 ø 3 ü·Ü·õ âÜ® ø¢ (5

13 ( 4 16 ( 3 22 ( 2 21 ( 1

DC Í¨ø ü¨À�û ö�Øõ À�î Â��ç� A ý�þø�¥ Âð� .´¨� ´��� AB âÜ® ñ�Ï ø BC = a Ýþ¤�¢ ABCD á�®��ý¥��µõ ¤¢ (6

?´¨� ��Àî

AB ÂÎì �� ý�ùÂþ�¢ ¥� üµÞÆì ( 1

a á�ãª ø AB Í¨ø �îÂõ �� ý�ùÂþ�¢ ( 2

AB ý¥��õ üÎ¡ ( 3

AB á�ãª ø A �îÂõ �� ý�ùÂþ�¢ ( 4

�¤ üÜØª �� Àª�� À÷���üõ A §�

b

¤ �î üþ�ûö�Øõ ,´¨� ´��� ��÷ ¶Ü·õ ßþ� ´��Æõ ø ´��� C ø B §�

b

¤ ø¢ ABC ¶Ü·õ ¤¢ (7

?À÷¤ø�üõ ÀþÀ�

Í¡ ×þ ( 4 Í¡ ø¢ ( 3 Í¡Ý�÷ ×þ ( 2 Í¡ù¤�� ×þ ( 1
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?´¨� ��Àî ,´¨� ù¥�À÷� ×þ �� âÏ�Öµõ Í¡ ø¢ ¥� �ú÷� ý�Ü¬�ê �î �½Ô¬ ¥� üÏ�Ö÷ �ä�Þ¹õ (8

�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 (9

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

?¢�ªüõ ´ê�þ AC ÂÎì ¥�

π

2

ý�Ü¬�ê �� â�Âõ ýø¤ �ÎÖ÷ À�� ,´¨� øÂÔõ 3 âÜ® �� ABCD â�Âõ (10

¤�ú� ( 4 ø¢ ( 3 ×þ ( 2 ÂÔ¬ ( 1

¥� ©��Ü¬�ê �î ¢¤�¢ ¢��ø �½Ô¬ ßþ� ¤¢ �ÎÖ÷ À�� .¢¤�¢ ¤�Âì �½Ô¬ ×þ ¤¢ d Í¡ ¥� Âµõüµ÷�¨ 10 ý�Ü¬�ê �� A ý�ÎÖ÷ (11

?Àª�� 8 Â��Â� d Í¡ ø A ý�ÎÖ÷

¤�ú� ( 4 �¨ ( 3 ø¢ ( 2 ×þ ( 1

?´¨� ¤ÀÖ� AD ë�¨ ø ùÀä�ì ø¢ ¥� ABCD ý�Ö÷¥ø£ ¤¢ D ø A ý�þ�ø¥ ý�û¥�ÆÞ�÷ ¢¤�¡Â� ý�ÎÖ÷ Û¬��ê á�Þ¹õ (12

�Ö÷¥ø£ á�Ô�¤� Â��Â�

3

2

( 4 AD +BC ( 3 AB + CD ( 2

3

2

AD ( 1

´¨¤¢ O ý�ÎÖ÷ ýù¤�� ¤¢ ��þ�ð ��Àî ,Ý�õ�÷üõ O �¤ ABC ¶Ü·õ ¥� AC ø AB á�®� ý�ûÓÊ�õ ¢�Þä ¢¤�¡Â� ý�ÎÖ÷ (13

?´¨�

.´¨� ¶Ü·õ �¤�¡ (2 .´¨� BC Í¡ ù¤�� ÓÊ�õ ¢�Þä ýø¤ (1

.´¨�

∧
A ý�þø�¥ ¥�ÆÞ�÷ ýø¤ (4 .´¨� BC âÜ® ýø¤ (3

ù�Ú÷� ,Àª�� 2 ø 3 °��Â� �� d ø A ¥� �ú÷� ý�Ü¬�ê �î À�ª�� �µª�¢ ¢��ø �ÎÖ÷ �¨ �ú�� Âð� .´¨� d Í¡ ¥� �¤�¡ A ý�ÎÖ÷ (14

?Àª�� À÷���üõ ��Àî d ¥� A ý�Ü¬�ê

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

��Àî R ,¢¤�¢ ¤�Âì

3

2

R+ 3 ý�Ü¬�ê �� �î ¢¤�¢ ¢��ø ùÂþ�¢ ýø¤ �ÎÖ÷ ø¢ �

f

Ö�ì¢ ø ´¨� §�Þõ R á�ãª �� ý�ùÂþ�¢ Â� d Í¡ (15

?Àª�� À÷���üõ

7 ( 4 4

√
2 ( 3 4 ( 2 2

√
2 ( 1

?Àª�� d ¥� h ��Üãõ ý�Ü¬�ê �� �î ¢¤�¢ ¢��ø C ýø¤ �ÎÖ÷ À�� .À÷¤�¢ ¤�Âì ý��½Ô¬ ýø¤ d Í¡ ø C ýùÂþ�¢ (16

4 Ûì�À� ( 4 4 Â·î�À� ( 3 2 Ûì�À� ( 2 2 Â·î�À� ( 1
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À�� .À÷¤�¢ ¤�Âì �½Ô¬ ×þ ¤¢ Âþ¥ ÛØª Õ��Îõ S ø F ¯�Ö÷ ø d Í¡

�� d Í¡ ¥� ø �Ü¬�ê ×þ � � S ø F ¥� �î ¢¤�¢ ¢��ø �½Ô¬ ¤¢ �ÎÖ ÷

?Àª�� 9 ý�Ü¬�ê

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

(17

d

S

F

۶

۱۲

?Àª�� �Ü¬�ê ×þ �� ö� §��¤ ¥� �î ¢¤�¢ ¢��ø ¶Ü·õ ×þ öø¤¢ �ÎÖ÷ À�� (18

¤�Þªü� ( 4 �¨ ( 3 ×þ ( 2 ×þ Â·î�À� ( 1

BC âÜ® ø A ¥� �Ü¬�ê ×þ �� �î ´ê�þ ö���üõ ¶Ü·õ ýø¤ �ÎÖ÷ À�� .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤

∧
A= 90

0

�� ABC ý�þø��ó�Ý��ì ¶Ü·õ (19

?Àª��

¤�Þªü� ( 4 ø¢ ( 3 ×þ ( 2 ÂÔ¬ ( 1

?Àª�� �Ü¬�ê ×þ �� Í¡ �¨ Âû ¥� �î ¢¤�¢ ¢��ø �ÎÖ÷ À�� , d
1

6‖ d
3

ø d
1

‖ d
2

ø À÷��½Ô¬ ×þ ¤¢ d
3

ø d
2

ø d
1

¯�Î¡ (20

¤�ú� ( 4 ø¢ ( 3 ×þ ( 2 ÂÔ¬ ( 1

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

3 3 1 2 3 4 1 1 4 4 4 1 3 3 2 3 3 4 3 4
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(Åó�� ý��Ìì ø ñ�Àµ¨�) 6 ù¤�Þª üþ�õ¥�¢�¡ 6.8

�Ö�ì¢ 50 :ý¢�ú�È�� ´ìø 25 :ñ��

b

¨ ¢�Àã�

Àª�� ý��÷�ð �� BC âÜ® ýø¤ D ý�ÎÖ÷ Âð� .´¨� ¤�ÂìÂ� âÜ® �¨ ñ�Ï ß�� AB =
2

3

AC =
1

2

BC ý�Î��¤ ABC ¶Ü·õ ¤¢ (1

?´¨� ��Àî

BD

AB
Û¬�� ù�Ú÷� ,

BD

CD
=

AB

AC
�î

4

5

( 4

5

4

( 3

4

3

( 2

3

4

( 1

?´¨� ��Àî

2m+ n− t

m− n
Û¬�� ù�Ú÷� 3m = 5n = 2t Âð� (2

29

4

( 4

11

4

( 3

11

8

( 2

13

8

( 1

?´¨� ´¨¤¢�÷ ��þ�ð ��Àî

x

y
=
2

3

°¨��� �� ���� �� (3

y

x
=
2

3

( 4

x+ 1

y + 1

=
3

2

( 3

x− 2

y − 3

=
2

3

( 2

y + x

x
=
5

2

( 1

(BE ‖ CF, EC ‖ FD) ?´¨� ��Àî AD Í¡ù¤�� ýù¥�À÷� ,ø¤��ø¤ ÛØª ¤¢

9 ( 4 8 ( 3 7 ( 2 6 ( 1

(4

D

F E
A

B

C

۴

x

۲x− ۱

, KC = 9 , AD = 6 Â ð� . AB ‖ DE ‖ KL ,ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî b− a ù�Ú÷� BE = b ø DK = a , LC = 12 , EL = 8

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

(5

B
b E ۸ L ۱۲

C

۹

K
a

D
۶

A

ø AK = KD , BD = DC Â ð� . BF ‖ DE ,ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî AE ýù¥�À÷� ù�Ú÷� EC = 3

12 ( 4 19 ( 3 6 ( 2 3 ( 1

(6A

F

E

۳

C
D

B

K

ø DF = FC , 3AD = 2BD Â ð� . DE ‖ BK ,ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî KC ýù¥�À÷� ù�Ú÷� AE = 8

14 ( 4 12 ( 3 10 ( 2 8 ( 1

(7A

۸

K

C

F

B

D

E

CD = 15 ø

AM

MD
=
3

7

Âð� . NE ‖ BD ø AB ‖ CD ,ø¤��ø¤ ý�Ö÷¥ø£ ¤¢

?´¨� ��Àî DE ø CE Í¡ù¤�� ø¢ ý�ûñ�Ï Û®�Ô� ù�Ú÷� ,Àª��

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

(8A B

N

C
E

D

M
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Í�½ õ ù� Ú ÷� , MP ‖ AQ ø 3BC = AQ = 6 Âð� ,ø¤� �ø¤ ÛØª ¤¢

?´¨� ��Àî MNOP ý¥�ó

4

√
3 ( 4 6 ( 3 2

√
3 ( 2 4 ( 1

(9

A

M

B
P Q O

C

N

?´¨� ��Àî BD ýù¥�À÷� . EF ‖ AB ø DE ‖ AC Ýþ¤�¢ Û��Öõ ÛØª ¤¢
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4

( 4 5 ( 3 4 ( 2

15

4

( 1

(10

A

B C

D

E

F

۵ ۳

۴

Àª�� ë�¨ ø¢ �� ¢øÀ½õ ø ùÀä�ì ø¢ ý¥��õ MN Í¡ù¤�� Âð� .´¨� AB ýùÀä�ì Â��Â� 4 , CD ýùÀä�ì ABCD ý�Ö÷¥ø£ ¤¢ (11

ë�¨ ýø¤ M) ?Àª�� À÷���üõ ��Àî

AM

MD
ù�Ú÷� ,À�ª�� ù¢Âî Ý�ÆÖ� ýø�Æõ ´ÞÆì �¨ �� �¤ ö� �Ö÷¥ø£ ý�ûÂÎì �î ý¤�Ï ��

(.´¨� CD ø (�ûÂÎì âÏ�Ö� ý�ÎÖ÷) O ß�� MN ø ´¨� BC ë�¨ ýø¤ N ø AD

1

2

( 4

1

3

( 3

1

6

( 2

1

4

( 1

,Àª�� 5BE = EC ß��»Þû ø 4AN = NC Âð� ,Û��Öõ ÛØª ABC ¶Ü·õ ¤¢

?´¨� ��Àî

BG

GN
´±Æ÷ ù�Ú÷�

2

5

( 4 1 ( 3

2

3

( 2

1

2

( 1

(12

A

B C
E

G

N

Àþ¢ .´¨� ùÀª °Ê÷ ü�Â� ý�� � Â � Âµõ 8 ñ�Ï �� üÜî¢ ,ø¤� �ø¤ ÛØª ¤¢

�µ¨�¤ ×þ ¤¢ ýÂµõ 4 íÂ�� ø Ûî¢ í�÷ ¥� ,Âµõ 1/8 á�Ô�¤� �� ýÂÒ�÷ üÞÈ�

?´¨� Âµõ À�� �Â� ýÀ�Ü� ,´¨�

21/2 ( 4 20/8 ( 3 20/2 ( 2 19/8 ( 1

(13

x

C

۸

۱۶۵B

۴

۱۵A

۱/۸

,Àª�� AD = 8 Âð� . AD = AE = EB ø EF ‖ AD ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî ùÀª Ù÷¤ ´ÞÆì ´��Æõ ù�Ú÷�

8 ( 4 16 ( 3 28 ( 2 32 ( 1

(14

۸

A E
B

CFD

, EB = 5 , FA = 9 Â ð� . FA ‖ EB ‖ DC ,ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî DC ñ�Ï ù�Ú÷� BC = 6 ø AB = 8

2 ( 4 3 ( 3

5

2

( 2

7

2

( 1

(15

۹

A ۸ B ۶
C

x

D

E

F

۵
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ø AD = x , BC = 12 , DE = 4 Âð� . DE ‖ BC ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî

x

y
ù�Ú÷� DB = y

3 ( 4

1

3

( 3 2 ( 2

1

2

( 1

(16

A

x

D

B

y

۱۲
C

E
۴

ø AD = x , EC = 4 , DB = 2 Â ð� . DE ‖ AC ,ø¤� �ø¤ ÛØª ¤¢

?´¨� ��Àî x.y ù�Ú÷� BE = y

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

(17A

x

D

۲

B y E ۴
C

AB = 2 Âð� . EF ‖ CD Ýþ¤�¢ ,ø¤��ø¤ ÛØª ¥� ABDC ý�Ö÷¤ø£ ¤¢

?´¨� ��Àî EF ýù¥�À÷� ù�Ú÷� CD = 10 ø BF = FD = 3 ,

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

(18A ۲ B

۳

F

۳

D
۱۰

C

E x

, DB = 8 , AD = 4 Âð� . DE ‖ BC ø EF ‖ AD ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî AD ýù¥�À÷� ù�Ú÷� EF = 6 ø EL = 8

9 ( 4 8 ( 3 7/5 ( 2 6/5 ( 1

(19

A

۴

D

۸

B C

E

۶ F

D
x

ù�Ú÷� CD = 12 ø AF = 6 Âð� . AF ‖ BE ‖ CD ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî BE ýù¥�À÷�

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

(20

A ۶ F

EB

C
۱۲

D

, DE = 3 , AE = 2/5 Âð� . EF ‖ AB ø DE ‖ BC ,ø¤� �ø¤ ÛØª ¤¢

?´¨� ��Àî x+ y ù�Ú÷� AD = x ø EC = y , FC = 6 , DB = 4

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

(21A

۲/۵

E

y

C
۶F

B

۴

D

x

۳

?´¨� üÏÂª ý��Ìì ×þ ¢�¡ ,Âþ¥ üÏÂª ý��Ìì ��Àî ÅØä (22

.´¨� Â��Â� ��÷ �ú÷� ÕÜÎõ¤Àì ,À�ª�� Â��Â� ¢Àä ø¢ Âð� ( 1

.¢¤�¢ ù¢�� ý�þø�¥ ø¢ ,¢¤�¢ ��ÂÔ�õ ý�þø�¥ ×þ �î ü·Ü·õ ( 2

.´¨� ¢Âê ý¢Àä �ú÷� âÞ�Û¬�� ,À�ª�� üó��µõ üã�±Ï ¢Àä ø¢ Âð� ( 3

.À��îüõ ÓÊ÷ �¤ ÂÚþÀØþ ©ÂÎì ø¢ ,Àª�� á�®��ý¥��µõ üãÜ®¤�ú� ×þ Âð� ( 4

?´¨� Âê ��Àî �� ñ�Àµ¨� áøÂª ,ÓÜ¡ ö�ûÂ� ©ø¤ �� ".´¨� ¢Âê n ù�Ú÷� ,Àª�� ¢Âê n3 Âð� ' ý��Ìì ��±�� ý�Â� (23

.´¨� �ø¥ n3 ( 4 .´¨� ¢Âê n3 ( 3 .´¨� �ø¥ n ( 2 .´¨� ¢Âê n ( 1
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?¢¤�À÷ ËÖ÷ ñ�·õ ��þ�ð ��Àî .´¨� ÂÚþ¢ ý�þø�¥ ø¢ ýù¥�À÷� ß�Ú÷��õ �� Â��Â� ,�þø�¥ ×þ ýù¥�À÷� ü·Ü·õ ¤¢ (24

.¢¤�¢ ��¤¢ 60 ý�þø�¥ ×þ �

f

Ö�ì¢ ¶Ü·õ ßþ� ( 1

.¢¤�¢ ��¤¢ 60 ý�þø�¥ ×þ Ûì�À� ¶Ü·õ ßþ� ( 2

.¢¤�À÷ ��¤¢ 60 ý�þø�¥ ¶Ü·õ ßþ� ( 3

.¢¤�¢ ��¤¢ 60 ¥� ÂµÈ�� ý�þø�¥ ø¢ ¶Ü·õ ßþ� ( 4

92 ü®�þ¤ ýÂ¨�Â¨ ?À�îüõ ËÖ÷ �¤ " ´ª�÷ üó��µõ ¢Àä À�� á�Þ¹õ �¤�¬ �� ö���üõ �¤ üã�±Ï ¢Àä Âû ' ÝØ� ´�Ü

a

î ¢Àä ��Àî (25

74 ( 4 72 ( 3 64 ( 2 56 ( 1
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(�û¶Ü·õ ���È�) 7 ù¤�Þª üþ�õ¥�¢�¡ 7.8

�Ö�ì¢ 40 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

, AD = 4 , EB = 6 Âð� .À÷�ýø�Æõ

∧
ACB ø

∧
AED ý�þ�ø¥ ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî CD ýù¥�À÷� , DE = 3 ø CB = 9

18 ( 4 17 ( 3 14 ( 2 12 ( 1
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C

x

D
۴
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E

۳

۶ B

۹

ø ED = 4 , AD = 6 Âð� .À÷�ýø�Æõ

∧
ABC ø

∧
ADE ý�þ�ø¥ ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî AB ýù¥�À÷� , BC = 24
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α

۲۴
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۴

α

۶

ø AB = 12 , BC = 8 Â ð� . AB ⊥ AE ø AB ⊥ BC ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî EC ýù¥�À÷� , AE = 4
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√
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√
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C

۸

B
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۴

E

ø BF = 6 , AF = AC Â ð� . DE ‖ AF ø AB ⊥ AC ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî DE ýù¥�À÷� , FE = EC = 2
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√
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√
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(4

A

B
۶ F ۲ E ۲

C

D

ø AE = 3 , DC = 6 Â ð� . AB ‖ CD ø AC ⊥ CD ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî BEC ¶Ü·õ ´��Æõ , EC = 4

15 ( 4 12 ( 3 9 ( 2 6 ( 1

(5

D

۶

C

۴
E۳

A

B

ø AC = 3 , AB = 4 Â ð� . DH ⊥ BC ø AB ⊥ AC ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî CH ýù¥�À÷� , DH = 1
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۴
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۱
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C

?´¨� ��Àî GD ýù¥�À÷� , EC = 16 ø BD = 9 Âð� .

∧
A= 90
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ø¤��ø¤ ÛØª ¤¢
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AE = EL = LC , AD = DK = KB Âð� . DE ‖ KL ‖ BC Ýþ¤�¢ ÛØª ¤¢

?´¨� ��Àî DELK üãÜ®¤�ú� ´��Æõ ù�Ú÷� S(
∆

ABC) = 45 ø
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B C
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E

, AB ⊥ BD Âð� . 4S(
∆

ABC) = 9S(
∆

DEC) ¶Ü·õ ´��Æõ ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî ADC ¶Ü·õ ´��Æõ , BC = 6 ø AB = 5 , BD ⊥ DE

12 ( 4 10 ( 3 9 ( 2 8 ( 1

(9

D E

C

BA

ø S(ADEC) = 3S(
∆

BDE) Âð� .À÷�ýø�Æõ
∧

BDE ø

∧
ACB ý�þ�ø¥ ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî AC ýù¥�À÷� , DE = 3
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D

B
E

۳

C

x

, S(DECA) = 32 ø EC = 4 , BE = 2 Âð� . DE ‖ AC ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî BDE ¶Ü·õ ´��Æõ
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ACB ø

∧
BED ý� þ�ø¥ ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî BC ýù¥�À÷� , BE = 6
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۶

B
D
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, AD = FB =
FD

2

ø S(DFGE) = 32 Âð� . DE ‖ FG ‖ BC ø¤� �ø¤ ÛØª ¤¢

?´¨� ��Àî ABC ¶Ü·õ ´��Æõ
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F

B C

G

E

, BE = 5 , AD = 7 , DB = 3 Â ð� .

∧
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∧
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ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî x+ y ¤�ÀÖõ AC = y ø EC = x
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۵ x

y

, BL = 3 , BK = 2 , DB = 7/5 Â ð� . ED ‖ LK ‖ AC ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî x+ y ¤�ÀÖõ KC = y ø EB = x , LA = 12

20 ( 4 19 ( 3 13 ( 2 11 ( 1

(15

A

۱۲

L
۳BxE

D

۷/۵
۲ K y C
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Â ð� .´ ¨� AD ýø¤ ý�� Î Ö ÷ C ø ED ⊥ DC ø AB ⊥ BC ø¤� �ø¤ Û Ø ª ¤¢

?´¨� ��Àî ACE ¶Ü·õ ´��Æõ , CD = 4 ø AB = 6 , S(
∆

CDE) = 6

18 ( 4 15 ( 3 12 ( 2 10 ( 1

(16A

B
C

D

E

?´¨� ��Àî x ¤�ÀÖõ ,Û��Öõ ÛØª ¤¢

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

(17

x− ۲
H

A

x

CB

x + ۲

HK ñ�Ï ,Àª�� CK = 6 ø DH = 4 Âð� .´¨� Û�ÎµÆõ ABCD ,Û��Öõ ÛØª ¤¢

?´¨� ��Àî

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

(18

A B

K

۶

C
H

۴

D

(AB = 6, CH = 5) ?´¨� ��Àî ABC ý�þø��ó�Ý��ì ¶Ü·õ ´��Æõ ,Û��Öõ ÛØª �� ���� ��

9

√
5 ( 4 5

√
6 ( 3 6

√
5 ( 2 15 ( 1

(19A

B

H
C

ÂÚþ¢ §�

b

¤ ø¢ � � M ¥� Û¬�ø ¯�Î¡ ø ¢¤�¢ ¤�Â ì ï¤� � âÜ® ýø¤ Â � M ý�ÎÖ ÷ ,À��ø 6 ø 13 ¢�ã �� � � Û�ÎµÆõ ×þ ¤¢ (20

?´¨� ��Àî M ¥� Û�ÎµÆõ §�

b

¤ ßþÂµØþ¢�÷ ý�Ü¬�ê .À÷¢�Þä Ýû Â� ,Û�ÎµÆõ

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

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

3 4 2 2 3 2 4 4 3 2 3 3 1 1 3 2 1 2 4 2
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(â���� á��÷� ¥� ü¡Â� �� üþ��ª�) 8 ù¤�Þª üþ�õ¥�¢�¡ 8.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî f
(

f(
3

4

)
)

,´¨� øÂÔõ f(x) =



















x√
1− x

; x < 1

2x − 3

4

; x ≥ 1

ý�Î��® �� â��� (1

9

4

( 4

5

4

( 3

3

2

( 2

3

4

( 1

?Àª�� ¼�½¬ À÷���üÞ÷ ��þ�ð ��Àî ù�Ú÷� ,Àª�� â��� ×þ

{

(1, n), (m,n+ 2), (1,m2 − 2), (m,n2)
}

ý�Î��¤ Âð� (2

mn = 4 ( 4 mn = −4 ( 3 mn = 1 ( 2 mn = −1 ( 1

?´¨� x ¥� üã��� y ,Âþ¥ Í��ø¤ ¥� ×þ��Àî ¤¢ (3

|y| 3

√
x = 1 ( 4 |x|+ |y − 1| = 1 ( 3 y2 + 2y = x− 1 ( 2 y3 + 3y2 + 3y + x3 + x = 0 ( 1

,Àª�� Âþ¥ �¤�¬ �� [−1,2] ýù¥�� ¤¢ f â��� ¤�¢�Þ÷ ù�ðÂû (4

?´¨� ��Àî g(x) = 2f(x) − 1 â��� ¢Â�

-١

-١

١ ٢

٢

[−2,4](2 [−1,0](1

[−3,3](4 [0,4](3

��þ�ð ��Àî ,´¨� ø¤��ø¤ �¤�¬ �� y = g(x) â��� ¤�¢�Þ÷ (5

?Àû¢üõ ö�È÷ �¤ f(x) =
√

1− g(x)− 2 â��� ¤�¢�Þ÷

٣

٣

y=g(x)

(2 (1

(4 (3

:�� ´¨� Â��Â� y =
√
1− x−

√
1+ x â��� ý��õ�¢ (6

∅ ( 4 {−1,1} ( 3 R− [−1,1] ( 2 [−1,1] ( 1

?´¨� ¼�½¬ ¢Àä À�� Ûõ�ª f(x) =

√

x2 − 1

√

(x+ 2)(3 − x)
â��� ý��õ�¢ (7

¤�Þªü� ( 4 4 ( 3 3 ( 2 2 ( 1
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:�� ´¨� Â��Â� f(x) =
1

√

x− |x|
â��� øÂÞÜì (8

R− {0} ( 4 üú� ( 3 R+
( 2 R ( 1

?´Æ�÷ ýø�Æõ ��Ö� �� â��� ��Àî (9

y =

√
x− 2√
−x− 3

( 4 y =

√

x− 2

−x− 3

( 3 y =

√
2− x√
x+ 3

( 2 y =

√

2− x

x+ 3

( 1

?´¨� ýø�Æõ Âþ¥ â���� ¥� ×þ��Àî �� y = |2x− |x|| â��� (10

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

?À�µÆû ýø�Æõ Ýû �� Âþ¥ â���� ´Ô� ��Àî (11















f(x) = |x|

g(x) =
x2

x|x|

(2















f(x) =
√

x2 + 1−
√
x2

g(x) =
1

√

x2 + 1+
√
x2

(1







f(x) =
√
x−√−x

g(x) =
√
1− x+

√
x− 1

(4















f(x) =

√

1− x2√
1− x

g(x) =
√
1+ x

(3

?À÷�ýø�Æõ g(x) =















x2 − 16

x+ 4

; x 6= −4

k ; x = −4
ø f(x) = x− 4 â��� ø¢ , k ¤�ÀÖõ ��Àî ý�¥� �� (12

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

?´¨� ��Àî a+ b+ c ,À�ª�� ýø�Æõ Ýû ��







g(x) = 2

Dg = R−
{

− 1

}

ø f(x) =
ax3 + b

2x3 − c
â��� ø¢ Âð� (13

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

?À÷�ýø�Æõ Ýû �� â��� ø¢ ��Àî (14

f(x) = x ø g(x) = (
√
x )2 (2 f(x) = (

√
x )2 ø g(x) =

√

x|x| (1

f(x) =
√
x2 ø g(x) = (

√
x )2 (4 f(x) =

√

x|x| ø g(x) =
√

|x| ×
√

|x| (3

?´¨� ��Àî f(

√
2

2

) + f(
1√
3

) ¤�ÀÖõ ,Àª�� f(x) =
1

⌊−x⌋+ ⌊x⌋ Âð� (15

ùÀÈ÷ ÓþÂã� ( 4 ÂÔ¬ ( 3 -1 ( 2 -2 ( 1

?¢�ªüÞ÷ Ûõ�ª �¤ ¼�½¬ ¢Àä À�� f(x) =
⌊x⌋

√

|x+ 2| − 3

â��� ý��õ�¢ (16

8 ( 4 7 ( 3 6 ( 2 5 ( 1
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?´¨� ��Àî f(x) = ⌊x⌋ − x ¤�¢�Þ÷ (17

-٢ -١ ١ ٢

-١

( 4

-٢ -١ ١ ٢

١

( 3

-٢ -١ ١ ٢

١

( 2

-٢ -١ ١ ٢ ٣

-١

( 1

?´¨� Âþ¥ â���� ¥� ×þ��Àî ¤�¢�Þ÷ ñ¢�ãõ y = |x− ⌊x⌋| ¤�¢�Þ÷ (18

y = ⌊x⌋ − x ( 4 y = 1 ( 3 y = 0 ( 2 y = x− ⌊x⌋ ( 1

(.´¨� ¼�½¬ Ǳ�� ¢�Þ÷ ⌊ ⌋ ) ?´¨� Â��Â� Âþ¥ â���� ¥� ×þ��Àî �� f(x) =

⌊ |x|
|x|+ 1

⌋

â��� (19

g(x) =

⌊

sin2 x

1+ x2

⌋

( 4 g(x) =
x+ 1

|x+ 1| − 1 ( 3 g(x) = 1− x− 1

x− 1

( 2 g(x) = 1− (tanx. cotx) ( 1

?´¨� ��Àî f(x) =
1

|⌊x⌋| − 3

â��� ý��õ�¢ (20

R− {−3,3} ( 4 R− (−3,4) ( 3 R− [−3,4) ( 2 R−
(

[−3,−2) ∪ [3,4)

)

( 1

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

1 4 1 4 3 1 1 2 4 1 1 4 3 2 1 2 4 1 1 4
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(â���� ýø¤ ýÂ±� ñ�Þä�) 9 ù¤�Þª üþ�õ¥�¢�¡ 9.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ¤ÀÖ� x = f(0) ý�¥� �� f + 2g Û¬�� , g(x) =







3x ; x ≥ −2

x− 2 ; x < −2
ø f(x) =







2x+ 1 ; x > 0

x− 1 ; x ≤ 0

Âð� (1

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

?Àª�� �ø�Ôµõ ��Ö� �� ´¨� ßØÞõ Âþ¥ â���� ¥� ×þ��Àî ý��õ�¢ (2

f

g
( 4 f × g ( 3 f − g ( 2 f + g ( 1

?´¨� ��Àî

2f

g2
ù�Ú÷� g =

{

(1,2), (−2,1), (0,−1), (2,0)
}

ø f =
{

(1,0), (2,−1), (0,2)
}

Âð� (3

{

(1,2), (2,4)
}

( 4

{

(1,0), (2,−2)
}

( 3

{

(1,2), (0,−2)
}

( 2

{

(1,0), (0,4)
}

( 1

?´¨� ��Àî

f

g
(2) ù�Ú÷� g(x) =

x2 − 1

x
ø f(x) = x2 + 1 Âð� (4

10

3

( 4 −10
3

( 3

7

3

( 2

11

3

( 1

:�� ´¨� Â��Â�

(

f + g

3f

)

(2) ¤�ÀÖõ g =
{

(1,4), (2,3), (4,1)
}

ø f =
{

(1,2), (2,4), (3,4)
}

Âê �� (5

12

5

( 4

12

7

( 3

7

12

( 2

5

7

( 1

?´¨� ��Àî (f − 2g)(1) Û¬�� ù�Ú÷� g(x) =
√

2x3 − 1 ø f(x) =
|x− 2|

x
Âð� (6

-1 ( 4 ÂÔ¬ ( 3 1 ( 2 2 ( 1

?´¨� ��Àî

(f

g

)

(6) ¤�ÀÖõ ,Àª�� (f − g)(x) = 2− x ø (f + g)(x) = 3x+ 1 ø À�ª�� üÎ¡ â��� ø¢ g ø f Âð� (7

15

23

( 4

17

14

( 3

25

18

( 2

9

11

( 1

?´¨� ��Àî g(2) ,À�ª�� (f − g)(x) = 2x+ 1 ø (f + g)(x) = 4x2 + 1 Âð� .À�µÆû ø¢ ��¤¢ â��� ø¢ g ø f (8

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

?´¨� ��Àî

(f + g)(a)

(f + g)(b)
Û¬�� ,Àª�� b < 1 ø 1 < a < 3 ø g(x) = −|x− 3| ø f(x) = 2|x− 1| Âð� (9

3a+ 5

b+ 1

( 4

a+ 1

−b− 1

( 3

3a+ 5

b− 1

( 2

3a− 5

−b− 1

( 1

?´¨� ��Àî

2f + g

g2
â��� ý��õ�¢ ,À�ª�� g(x) =

√

2x2 − 2x+ 1 ø f(x) =
1

x− 2

Âð� (10

R−
{

2,0
}

( 4 R−
{

2

}

( 3 R−
{

2,1,
1

2

}

( 2 ∅ ( 1
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?´¨� ��Àî y = (f + g)(x) â��� ¢Â� ,Àª�� g(x) = 1+
√
x ø f(x) = x−√

x Âð� (11

[1,+∞) ( 4 (−∞,−1] ( 3 [0,+∞) ( 2 R ( 1

?¢¤�¢ ¢��ø ¼�½¬ ¤�ÀÖõ À��

f + g

f − g
â��� ý��õ�¢ ¤¢ .´¨� Âþ¥ �¤�¬ �� g ø f ý�û¤�¢�Þ÷

4 ( 4 3 ( 3 5 ( 2 ¤�Þªü� ( 1

(12

−۲ ۲

fg

?´¨� ��Àî y =

√

(f

g

)

(x) â��� ý��õ�¢ , g ø f â���� ¤�¢�Þ÷ �� ���� �� (13

−۱ ۱ ۳

f

−۲ ۲

g

۴

(−1,0) ( 4 (1,2) ( 3 (−1,3)−
{

0

}

( 2 (−1,0) ∪ [1,2) ∪
{

3

}

( 1

?´¨� ��Àî

f

g
â��� ý��õ�¢ , g ø f â��� ø¢ ¤�¢�Þ÷ �� ���� �� (14

(0,+∞) ( 1

(0,2] ( 2

(0,2) ( 3

(−1,2) ( 4

٢

y=g(x)

١-٢

y=f(x)

?´¨� ��Àî y = 2f(x− 1) + 1 â��� ¢Â� ,Àª�� [0,1] ýù¥�� y = f(x) â��� ¢Â� Âð� (15

[−1,0] ( 4 [0,2] ( 3 [−1,1] ( 2 [1,3] ( 1

?´¨� ��Àî y = |f(x− 2)|+ 1 â��� ¢Â� , f â��� ¤�¢�Þ÷ �� ���� �� (16

-١

١

١

٢ ٣ ٤

[1,2](2 [0,2](1

[0,1](4 [−1,0](3

?´¨� ��Àî , y = 2f(x+ 1) + 1 â��� ¤�¢�Þ÷ .´¨� Âþ¥ �¤�¬ �� y = f(x) â��� ¤�¢�Þ÷ (17

١

١

٢ ٣ ٤

-١

٢ ٣ ٤ ٥١

١

٢

( 4

٢

-١ ١ ٢ ٣

-١

-٣

( 3

-١ ١

٢

٣

-٣

١

٣

( 2

١ ٣

٤

٥

٣

٢

-١

١
( 1
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?´¨� ��Àî y = f(x− 1) â��� ¤�¢�Þ÷ ,Àª�� Û��Öõ �¤�¬ �� y = −f
(x

2

)

+ 1 â��� ¤�¢�Þ÷ Âð� (18

-٢ -١

-١

١ ٢

١

-٢ -١

-١

١ ٢

١

(2

-١ ١

٢

(1

٢

٢١

(4

٢

-٢ -١

(3

?´¨� ��Àî f(x) =
|x− 1|√x

x− 1

â��� ¤�¢�Þ÷ (19

١

١

-١

(2
١

١

-١

(1

١

١

-١

(4

١

١

-١

(3

�� À��ø ×þ ´þ�ú÷ ¤¢ ø ù¢Âî ��þÂì �û x ¤�½õ �� ´±Æ÷ Å³¨ ø ù¢Âî ÛÖµ�õ ²� �� À��ø ×þ �Àµ�� �¤ f(x) = |x| â��� ¤�¢�Þ÷ (20
?´¨� ��Àî g(

√
2− 1) Û¬�� ,¢�ª Û¬�� g â��� ¤�¢�Þ÷ �� Ý��îüõ ÛÖµ�õ ���

1−
√
2 ( 4

√
2− 1 ( 3

√
2− 2 ( 2 2−

√
2 ( 1

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

4 4 4 2 2 1 3 1 4 4 3 1 2 4 4 2 4 1 4 2
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(�þø�¥ ýÂ�ðù¥�À÷� ý�ûÀ��ø) 10 ù¤�Þª üþ�õ¥�¢�¡ 10.8

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

�

f

±þÂÖ� θ ý�þø�¥ ýù¥�À÷� ,Àª�� θ ý�îÂõ ý�þø�¥ �� ø¤��ø¤ Âµõüµ÷�¨ 10 ñ�Ï �� ü÷�Þî ,Âµõüµ÷�¨ 2/5 á�ãª �� ý�ùÂþ�¢ ¤¢ Âð� (1

(π ≈ 3) ?´¨� ��¤¢ À��

235 ( 4 240 ( 3 225 ( 2 190 ( 1

ßþ� Âð� .Àû¢ ��¹÷� �¤ Âµõ�Ü�î 5 á�ãª �� ÛØª ý�ùÂþ�¢ Ç¡Â� ´¨� ¤�±¹õ ,üû�ð¢øÂê ¢øÂê À÷�� üè�Üª Û�ó¢ �� �Þ����û ×þ (2

?´¨� ù¢Âî üÏ �¤ üµê�Æõ �� ,Àª�� ù¢¥ ¤ø¢ �¨ �Þ����û

Âµõ�Ü�î 18π ( 4 Âµõ�Ü�î 15π ( 3 Âµõ�Ü�î 30π ( 2 Âµõ�Ü�î 20π ( 1

?´¨� ��¤¢ À�� θ ý�þø�¥ ,Û��Öõ ÛØª ¤¢ (3

360

5π
(2

360

π
(1

90

π
(4

180

π
(3

θ

١٠

۵

üÏ �¤ Âµõ�Ü�î 2500π ´ê�Æõ ,Â�Æõ ßþ� ¤¢ ø ù¢Âî ö�¤ø¢ ��¤¢ 225 ýù¥�À÷� �� ,ÛØª ý�ùÂþ�¢ ýÂ�Æõ ýø¤ ý�ù¤��¨ Âð� (4

?´¨� Âµõ�Ü�î À�� ÛØª ý�ùÂþ�¢ Â�Æõ á�ãª ,À�î

2000π ( 4 2000 ( 3 2200π ( 2 2200 ( 1

ù¢Âî üÏ Û�±õ��� ßþ� �î üµê�Æõ .À�îüõ ö�¤ø¢ ��¤¢ 210 ýù¥�À÷� �� ,Âµõ 18 á�ãª �þ ÛØª ý�ùÂþ�¢ Â�Æõ ×þ ¤¢ üÜ�±õ��� (5

?´¨� Âµõ À��

42π ( 4 42 ( 3 21π ( 2 21 ( 1

?À�îüõ üÏ �¤ ö�þ¢�¤ À�� ö� ¤�Þª ´ä�¨ ý��ÂÖä ,¢�ª �� �� �� �Ö�ì¢ 35 ´ä�¨ ×þ ¤�Þª �Ö�ì¢ ý��ÂÖä Âð� (6

5π

48

( 4

7π

72

( 3

7π

12

( 2

π

15

( 1

�¤ Âµõ 20 ´ê�Æõ ï¤��  Â� Âð� .´¨� Âµõüµ÷�¨ 80 ö� ï¤��  Â� á�ãª ø Âµõüµ÷�¨ 50 ¤�µî�Â� ×þ ×��î  Â� á�ãª (7

?À�îüõ üÏ ö�þ¢�¤ °Æ� Â� �¤ ý��þø�¥ �� ×��î  Â� ,Àª�� ù¢Âî üÏ

40 ( 4 25 ( 3 20 ( 2 10 ( 1

?´¨� Âµõüµ÷�¨ À�� �� Â��Â� Âµõüµ÷�¨ 8 á�ãª ø ��¤¢ 135 ý�îÂõ ý�þø�¥ �� üä�Îì Í�½õ (8

16+ 6π ( 4 12+ 6π ( 3 16+ 3π ( 2 8+ 6π ( 1

Â� ö�Þî ßþ� ýù¥�À÷� ,��¤¢ °Æ� Â� ö� ýù¥�À÷� Â� 5π ¢Àä Ý�ÆÖ� Û¬�� �� ´¨� Â��Â� ö�þ¢�¤ °Æ� Â� ö�Þî ×þ ýù¥�À÷� (9

?´¨� ��Àî ö�þ¢�¤ °Æ�

π

4

( 4

π

2

( 3

π

6

( 2

π

3

( 1
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ñ�Ï ,À�î üÏ ��¤¢ 120 ýù¥�À÷� �� ü÷�Þî ßî í�� éÂ� À��î Âê .´¨� Âµõüµ÷�¨ 24 üÜ�±õ��� °Öä ßî í�� éÂ� ñ�Ï (10

(π ≈ 3) ?´¨� Âµõüµ÷�¨ À�� ßî í�� éÂ� í�÷ Í¨�� ùÀª üÏ ö�Þî

46 ( 4 48 ( 3 54 ( 2 52 ( 1

?´¨� ��Àî ö�þ¢�¤ °Æ� Â� C ý�þø�¥ .´¨� ö�þ¢�¤

4π

9

, A ý�þø�¥ ø

∧
B= 30

0

, ABC ¶Ü·õ ¤¢ (11

2π

9

( 4

π

3

( 3

7π

18

( 2

7π

9

( 1

?´¨� Õ±Î�õ −1200 ý�þø�¥ ý�úµ÷� Â� Âþ¥ ý�þ�ø¥ ¥� ×þ��Àî ý�úµ÷� (12

3π − π

3

( 4 −π +
2π

3

( 3

100π

3

( 2

11π

3

( 1

?´¨� ¼�½¬ ��þ�ð ��Àî (13

.´¨� ��¨ â�¤ ¤¢ ,ö�þ¢�¤ 3 ý�þø�¥ (2 .´¨� ñø� â�¤ ¤¢ ,ö�þ¢�¤ 2 ý�þø�¥ (1

.´¨� �¤�ú� â�¤ ¤¢ ,ö�þ¢�¤ 6 ý�þø�¥ (4 .´¨� �¤�ú� â�¤ ¤¢ ,ö�þ¢�¤ 4 ý�þø�¥ (3

?´¨� ��Àî 60

0

ý�þø�¥ �� ø¤��ø¤ ö�Þî ñ�Ï , π ÂÎì �� ý�ùÂþ�¢ ¤¢ (14

π2

3

( 4 4 ( 3

π2

6

( 2 30π ( 1

á�÷ .¢�ªüõ ¢�¹þ� ¶Ü·õ ×þ ,Ý��î Û¬ø Ýû �� ü��·Ü·õ ýùÂþ�¢ ¤¢ �¤ −π

2

ø

5π

6

,

π

6

ý�û�þø�¥ �� ø¤��ø¤ ö�Þî ý�úµ÷� Âð� (15

?´¨� ��Àî ¶Ü·õ

.´¨� á�®��ýø�Æµõ (2 .´Æ�÷ á�®��ýø�Æµõ üóø ´¨� ß�ì�Æó�ýø�Æµõ (1

.´¨� ß�ì�Æó�ýø�Æµõ ý�þø��ó�Ý��ì (4 .´¨� �þø��ó�Ý��ì ÍÖê (3

ö�þ¢�¤ À�� ÂµØ��î ý�þø�¥ ýù¥�À÷� ,´¨� 40

0

ø ö�þ¢�¤

11π

18

�� Â��Â� ²� �� ´¨�¤ ¥� °��Â� �� �þø�¥ ø¢ Û®�Ô� ø á�Þ¹õ (16

?´¨�

5π

12

( 4

5π

36

( 3

7π

12

( 2

7π

36

( 1

¼Î¨ ¥� ýÂµõ�Ü�î 600 ý�Ü¬�ê ¤¢ ý�ùÂþ�¢ Â�Æ�õ ×þ ¤¢ ý�ù¤���û�õ ,Û��Öõ ÛØª Õ��Îõ (17

ù¤��û�õ Âð� .´¨� ´ä�¨ ý�û��ÂÖä ´îÂ� ´ú� é�¡ ¤¢ ´îÂ� ñ�� ¤¢ ß�õ¥ ýùÂî

¥� �� ÀÈîüõ ñ�Ï ´ä�¨ À�� Ûì�À� ,À�î üÏ �¤ Âµõ�Ü��î 10π ´ê�Æõ ´ä�¨ Â��û ¤¢

(.´¨� Âµõ�Ü�î 6400 ß�õ¥ ýùÂî á�ãª) ?À¨Â� B ý�ÎÖ÷ �� A ý�ÎÖ÷

155 (2 165 (1

175 (4 170 (3

A

B

۴۵۰

٦٠٠

زمین ی کره
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¤��¨ �¡Â�ø¢ �î üµìø .´¨� Âµõ 6 ´Æ�� �îÂõ ¥� ¤��¨ �¡Â�ø¢ ý�Ü¬�ê ,ùÂþ�¢ ÛØª �� ý¤��¨ �¡Â�ø¢ ´Æ�� ×þ ¤¢ (18

?´¨� ù¢Âî üÏ ��¤¢ °Æ� Â� ´Æ�� �îÂõ �� ´±Æ÷ �¤ ý��þø�¥ �� ,À�îüõ üÏ �¤ Âµõ 10 ´ê�Æõ

8

3

( 4

5

3

( 3

400

π
( 2

300

π
( 1

°Æ� Â� ��÷�� ×þ ¤¢  Â� ßþ� .À¡Â�üõ ¤ø¢ 3000 ´ä�¨ Âû ¤¢ ,À�îüõ ö�¤ø¢ ©�îÂõ ñ�� ´��� ´äÂ¨ �� �î ü¡Â� (19

?À�îüõ üÏ �¤ ý��þø�¥ �� ö�þ¢�¤

π ( 4

5π

3

( 3

5π

2

( 2

4π

3

( 1

?´¨� π0 Â��Â� À�� �

f

±þÂÖ� ö�þ¢�¤ ×þ ý�þø�¥ ýù¥�À÷� (20

Â��Â� 25 ( 4 Â��Â� 18 ( 3 Â��Â�

3

π2
( 2 Â��Â� π ( 1

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

3 3 1 4 1 1 2 4 2 2 3 2 4 4 3 2 3 1 2 3
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(ü��·Ü·õ ý�û´±Æ÷ ß�� üÜ�ÞØ� Í��ø¤) 11 ù¤�Þª üþ�õ¥�¢�¡ 11.8

�Ö�ì¢ 25 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî A =
sin
(

3π

2

+ θ
)

+ cos
(

5π

2

− θ
)

cos(18π + θ)− sin(19π − θ)
�¤�±ä Û¬�� , tan θ = 0/1 Âð� (1

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

?´¨� ��Àî

sin1600 − cos2000

cos1100 + sin700
Û¬�� , tan200 = 0/36 Âð� (2

31

16

( 4

17

8

( 3

15

8

( 2

9

4

( 1

?´¨� ��Àî A =
2 sin

(

− π

3

)

− sin
11π

6

3 cot
2π

3

+ cos
(

− 5π

3

)

�¤�±ä Û¬�� (3

√
3

2

( 4 1 ( 3 -1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî cos2140 �� sin1460 ´±Æ÷ ù�Ú÷� tan340 =
1

a
Âð� (4

−1
a

( 4

1

a
( 3 −a ( 2 a ( 1

?´¨� ��Àî sin
(−179π

6

)

+ cos
(−179π

6

)

ý¢Àä ¤�ÀÖõ (5

1+
√
3

2

( 4

√
3− 1

2

( 3 −1+
√
3

2

( 2

1−
√
3

2

( 1

?´¨� ��Àî A =
sin1500 + cos2 2250

tan2 2250 + cot2 1500
Û¬�� (6

ÂÔ¬ ( 4

1

2

( 3

1

4

( 2 1 ( 1

?´¨� ��Àî

sin
(

− 5π

6

)

+ cos2400

tan(−1350)− 3 cos(1200)
¤�ÀÖõ (7

−2
5

( 4 −5
2

( 3

2

5

( 2

5

2

( 1

?´¨� ��Àî x =
π

20

ý�¥� ��

3 sin7x+ 5 cos3x

3 sin7x+ cos3x
ý¢Àä ¤�ÀÖõ (8

1

2

( 4 2 ( 3 3 ( 2

1

3

( 1

?´¨� ��Àî A =
− cos190 sin3300 + cos1200 sin710

tan2400 × tan3900
�¤�±ä Û¬�� (9

.´Æ�÷ �±¨�½õ Û��ì ( 4 −2
3

( 3

2

3

( 2 ÂÔ¬ ( 1

?´¨� ��Àî tan30 × tan170 × tan530 × tan870 × tan730 × tan370 Û¬�� (10

1

2

( 4 1 ( 3 -1 ( 2 ÂÔ¬ ( 1
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?´¨� ü��·Ü·õ ýùÂþ�¢ â�¤ ��Àî ¤¢ α ö�Þî ù�Ú÷� ,Àª�� tanα. cosα > 0 ø 1− cosα =
5

3

Âð� (11

�¤�ú� ( 4 ��¨ ( 3 �ø¢ ( 2 ñø� ( 1

?´¨� ��Àî cos3
π

5

+ cos3
5π

15

+ cos3
7π

15

+ cos3
8π

15

+ cos3
12π

15

�¤�±ä Û¬�� (12

1

8

( 4

1

4

( 3

1

2

( 2 1 ( 1

?´¨� ¼�½¬ ù¤��Þû Âþ¥ ý��þ�ð ��Àî ,Àª�� sinx. cosx > 0 Âð� (13

sin
(

x+
π

2

)

cos
(

x− π

2

)

< 0 (2 sin
(

x+
π

2

)

cos
(

x+
π

2

)

> 0 (1

sin
(

x− π

2

)

cos
(

x+
π

2

)

> 0 (4 sin
(

x− π

2

)

cos
(

x− π

2

)

> 0 (3

?´¨� ��Àî Â��Â� A = sin1700 + cos1000 − sin2100 �¤�±ä Û¬�� (14

1 ( 4

1

2

( 3 −1
2

( 2 -1 ( 1

?´¨� ��þ�ð ��Àî log
(

cos
1392π

3

+ tan
2012π

4

)

�¤�±ä Û¬�� (15

-1 ( 4 ùÀÈ÷ ÓþÂã� ( 3 1 ( 2 ÂÔ¬ ( 1

(sin θ 6= − cos θ) ?´¨� ��Àî ù¤��Þû B =
sin(π + θ) + sin

(

3π

2

− θ
)

− sin(3π + θ) + sin
(π

2

+ θ
)

�¤�±ä Û¬�� (16

−2
√
3

3

( 4

2

√
3

3

( 3 -1 ( 2 1 ( 1

?´¨� ��Àî A =
3 sin180 + sin1620 − 2 sin1980

2 cos720 + 3 cos1080 + sin3420
�¤�±ä Û¬�� (17

ÂÔ¬ ( 4 2 ( 3 -2 ( 2 -3 ( 1

?´¨� ��Àî sin2400 + sin2100 + sin1500 + sin1200 �¤�±ä Û¬�� (18

√
3+ 1 ( 4 1 ( 3

√
3 ( 2 ÂÔ¬ ( 1

(α 6= kπ) ?´¨� ��Àî

sin
(π

2

+ α
)

+ 2 cos(π + α)

cos
(

3π

2

− α
)

+ 2 sin(π − α)

�¤�±ä ýùÀª ù¢�¨ (19

− tanα ( 4 − cotα ( 3 tanα ( 2 cotα ( 1

?´¨� ��Àî sin
11π

10

+ cos
9π

10

+ sin
3π

5

− cos
2π

5

�¤�±ä Û¬�� (20

2 cos
π

10

( 4 −2 sin
π

10

( 3 2 sin
π

10

( 2 ÂÔ¬ ( 1

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

3 3 1 1 2 1 3 4 4 2 3 1 3 4 2 4 4 3 3 2
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(ü��·Ü·õ â����) 12 ù¤�Þª üþ�õ¥�¢�¡ 12.8

�Ö�ì¢ 40 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî m ¢øÀ� ,Àª�� cosx =
1−m

2

ø −π

4

≤ x ≤ π

3

Âð� (1

[0,1] ( 4 [−1,0] ( 3 [0,1+
√
3] ( 2 [1−

√
3,0] ( 1

?Àª�� y =
1

2

sin2
(

x+
π

3

)

+ 1 â��� ¤�¢�Þ÷ ýùÀ�û¢ ö�È÷ À÷���üõ ÛØª ��Àî (2

۱
۲

−

۱
۲

−

π

۴

π

۴
۳π
۴ (2

۱

−۱

−

π

۳

−

π

۱۲

π

۶
۵π
۱۲

۲π
۳

(1

۳
۲

۱

۱
۲

−

π

۳ −

π

۱۲
π

۶
۵π
۱۲

۲π
۳

(4

۳
۲

۱
۲

−

π

۴
۳π
۴

π

۴

۱ (3

?´¨� ��Àî

[

− π

4

,
3π

4

]

ýù¥�� ¤¢ y = −1− 2 cos2
(

x+
π

4

)

â��� ¤�¢�Þ÷ (3

۱

−۳

−

π

۴
π

۴

π

۲
۳π
۴ (2

۲

−۲

−

π

۴
π

۴

π

۲
۳π
۴

(1

−

π

۴

π

۴
π

۲
۳π
۴

۱

−۳

(4

−

π

۴

π

۴
π

۲
۳π
۴

۲

−۲

(3

?´¨� ��Àî f(x) = 1− 3 cos2x ý�Î��® �� f â��� ¤�ÀÖõ ßþÂµÈ�� ø ßþÂµÞî é�µ¡� (4

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

?´¨� â��� ßþ� ÝÞ���õ ¤�ÀÖõ Â��Â� À�� y = −3 sin
(

2x− π

3

)

+ 5 â��� ÝÞþ�î�õ ¤�ÀÖõ (5

4 ( 4 3 ( 3 5 ( 2 8 ( 1
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?À�îüÞ÷ ¤�±ä ü���÷ ��Àî ¥�

[

− π

2

,
π

2

]

ýù¥�� ¤¢ f(x) = 3 cos
(

x+
π

4

)

â��� ¤�¢�Þ÷ (6

��¨ ø ñø� ( 4 ��¨ ø �ø¢ ( 3 ��¨ ( 2 �ø¢ ( 1

��À î ab ¤�À Ö õ ,´ ¨� Û �� Ö õ Û Ø ª � � f(x) = a cos bx â �� � ¤�¢� Þ ÷

?Àª�� À÷���üõ

−π

6

( 4 −2π

3

( 3 −π

3

( 2

π

3

( 1

(7

−۳ ۳

۲

?Àª�� À÷���üõ

[

− π

2

,
π

2

]

ýù¥�� ¤¢ â��� ��Àî ¤�¢�Þ÷ Û��Öõ ÛØª

y = 1+ 2 sin
(

x+
π

6

)

( 1

y = 1− 2 sin
(

x+
π

6

)

( 2

y = 1+ 2 cos
(

x+
π

6

)

( 3

y = 1− 2 cos
(

x+
π

3

)

( 4

(8

?´¨� ��Àî ,¢�ªüõ ÂÔ¬ Â��Â� y = sin4θ ý�Î��® �� â��� �ú÷� ý�¥� �� �î 0 < θ < π ý�Ü¬�ê ¤¢ θ ¥� ýÂþ¢�Öõ ��Þ� á�Þ¹õ (9

π

2

( 4

5π

2

( 3

3π

4

( 2

3π

2

( 1

?¢¢Âðüõ ÂÔ¬ Â��Â� [0, π] ýù¥�� ¤¢ x Âþ¢�Öõ ¥� ¢�Àã� �� ý�¥� �� y =
1

2

cos(−3x) â��� ¤�ÀÖõ (10

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

,Àª�� −π ≤ b ≤ π Âð� .´¨øÂ�ø¤ �¤�¬ �� f(x) = a sin(x+ b) â��� ¤�¢�Þ÷

?´¨� ��Àî f
(π

3

)

�¤�¬ ßþ� ¤¢

√
3 ( 4 −1

2

( 3

1

2

( 2 1 ( 1

(11

۲

۱

−۱

−۲

?´¨� ��Àî a.b Û¬�� ,Àª�� Û��Öõ �¤�¬ �� f(x) = a cos bx â��� ¤�¢�Þ÷ Âð�

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

(12۲

−۲
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°�Âõ üþ��ø¢ ,´¨� y = a sin bπ x â��� ¤�¢�Þ÷ ¥� üµÞÆì ø¤��ø¤ ÛØª

?´¨� ��Àî (a, b)

(

− 4,
1

4

)

( 4

(

4,
1

4

)

( 3

(

− 4,
1

2

)

( 2

(

4,
1

2

)

( 1

(13۴

−۴

۲
۴

۸
۱۲ ۱۶

93 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî , x =
25

3

�ÎÖ÷ ¤¢ y ¤�ÀÖõ .´¨� y = a+ sin(b πx) â��� ¤�¢�Þ÷ ¥� üµÞÆì øÂ�ø¤ ÛØª (14

٣

١ ٥o

x

y

2 ( 1

2/5 ( 2

3 ( 3

3/5 ( 4

92 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî a.b .´¨� y = a sinπ
(

1

2

+ bx
)

â��� ¤�¢�Þ÷ ¥� üµÞÆì ,ø¤��ø¤ ÛØª (15

2 ( 1

2/5 ( 2

3 ( 3

3/5 ( 4

۳/۵

−۲/۵

۲

−۲

x

y

?´¨� ��Àî y =
3+ 2 sin5(x + 1)

4

â��� ÝÞ���õ ø ÝÞþ�î�õ Âþ¢�Öõ á�Þ¹õ (16

2

3

( 4

6

5

( 3

5

6

( 2

3

2

( 1

ü�Â¹� ?¢¤�¢ �¤ ¤�ÀÖõ ßþÂµÈ�� �ÎÖ÷ À�� ¤¢ [−1,1] ù¥�� ýø¤ , y = −4 cos(
π

4

− 3πx) â��� ¤�¢�Þ÷ (17

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

?´¨� ��Àî y ��Â��ç� ýù¢øÀ½õ ,Àª�� y = cos2 x− 3 sin2 x Âð� (18

0 ≤ y ≤ 3 ( 4 −3 ≤ y ≤ 0 ( 3 −1 ≤ y ≤ 3 ( 2 −3 ≤ y ≤ 1 ( 1

?´¨� ��Àî a ,À¨¤üõ Â·î�À� �� ö� ¤¢ y = sin(x− a) â��� �î Àª�� ´±·õ ñ�Ï �� �ÎÖ÷ ß�óø� ñ�Ï x =
2π

3

Âð� (19

π

2

( 4

2π

3

( 3

π

6

( 2

π

3

( 1

?´¨� ��Àî y = sin
(π

2

+ x
)

. cos(2π − x)− 1 â��� ¢Â� (20

[−2,0] ( 4 [0,1] ( 3 [−1,0] ( 2 [−1,1] ( 1

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

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

101



(ö� ý�ûüðÄþø ø üþ�Þ÷ â���) 13 ù¤�Þª üþ�õ¥�¢�¡ 13.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî m ¢øÀ� ,Àª�� üþ�Þ÷ â��� ×þ , y =
(

1− 2m

m+ 1

)x
Âð� (1

(

− 1,
1

3

)

( 4 (−1,0) ∪
(

0,
1

2

)

( 3

(

− 1,
1

2

)

−
{

1

3

}

( 2

(

− 1,
1

2

)

( 1

?´¨� ¼�½¬ ÛØª ��Àî ù�Ú÷� , 1 < a < b < c ø y
3

= cx ø y
2

= bx ø y
1

= ax Âð� (2

y۲

y۱y۳

( 4

y۳

y۱y۲

( 3

y۳

y۲y۱

( 2

y۱

y۲y۳

( 1

?´¨� ��Àî , y =
1√

3

x − 5

x
â��� ý��õ�¢ (3

(

− 1

2

,
1

2

)

( 4 (−1,1) ( 3 (−∞,0) ( 2 (0,+∞) ( 1

(0 < c, c 6= 1, n ∈ N, c, b, a ∈ R) ?Àª�� ´¨¤¢ ù¤��Þû À÷���üÞ÷ ,Âþ¥ ý�û�Î��¤ ¥� ¢�Àã� �� , f(x) = xx Âð� (4

f(na) =
(

f(a)
)n

(� f(−a) =
1

f(a)
(Óó�

f(ab) = f(a) + f(b) (¢ f(a+ b) = f(a) f(b) (�

1 ( 4 4 ( 3 3 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî x ¢øÀ� ù�Ú÷� ,Àª��

(

1

5

)

5− x
<
(

1

3

)

2x+ 1

Âð� (5

x > 2 ( 4 x < 2 ( 3 x >
4

3

( 2 x <
4

3

( 1

?À�îüõ âÎì ñ�Ï ��Àî �� �¤ �ûñ�Ï ¤�½õ y = 5

3x+6
2 − 20(5

√
5)x+ 2

3 − 1

5

â��� ¤�¢�Þ÷ (6

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

?´¨� ´¨¤¢ ��þ�ð ��Àî y = x2 ø y = 2

x
â��� ø¢ âÏ�Ö� ¯�Ö÷ ñ�Ï ¢¤�õ ¤¢ (7

.À÷¤�¢ âÏ�Ö� ý�ÎÖ÷ ø¢ �

f

Ö�ì¢ ( 1

.À÷�âÏ�Öµõ ¼�½¬ Â�è ý�ÎÖ÷ ×þ ø ¼�½¬ ý�ÎÖ÷ ø¢ ¤¢ ( 2

.À÷�âÏ�Öµõ ¼�½¬ Â�è ý�ÎÖ÷ ø¢ ø ¼�½¬ ý�ÎÖ÷ ø¢ ¤¢ ( 3

.À÷�âÏ�Öµõ ¼�½¬ ý�ÎÖ÷ ×þ ø ¼�½¬ Â�è ý�ÎÖ÷ ø¢ ¤¢ ( 4
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x 3 6 9

y 9 81 729

x =
3

2

ý�¥� �� â��� ¤�ÀÖõ ,´¨� üþ�Þ÷ â��� ×þ �� ¯��Âõ Âþ¥ ñøÀ�

?´¨� ��Àî

9 ( 4 3 ( 3 2 ( 2

1

2

( 1

(8

?´¨� ��Àî f(x) =
4

x − 2

x − 2

2

x + 1

â��� ¤�¢�Þ÷ (9

( 4 ( 3 ( 2 ( 1

?´¨� ��Àî k ¤�ÀÖõ ,Àª�� Âþ¥ �¤�¬ �� f(x) = Aax üþ�Þ÷ â��� ¤�¢�Þ÷ Âð� (10

6 ( 1

5/25 ( 2

7/25 ( 3

6/75 ( 4

٢

k

٢ ٣

۴/۵

¤�À Ö õ ,Àª� � f(2) =
1

3

Â ð� .À ÷�â Ï� Ö µ õ -1 ñ�Ï � � ý�� Î Ö ÷ ¤¢ g(x) =
(

1

9

)x
ø f(x) = 3

ax+ b
â �� � ø¢ ý� û¤�¢� Þ ÷ (11

?´¨� ��Àî f−1(27)

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

?´¨� ��Àî f(7) ¤�ÀÖõ ,Àª�� f(11) = 16 ø f(3) = 2 Âð� ,¢¤�¢ üþ�Þ÷ ¤�µê¤ �î f(x) = m.ax â��� ¤¢ (12

4

√
2 ( 4 4 ( 3 8 ( 2 8

√
2 ( 1
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3

}

Âþ¢�Öõ �ä�Þ¹õ ý�¥� �� f(x) =
3

x − b

a
â��� öø¤�ø (13
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?´¨� ��Àî 2

x
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x
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x
+ 2

x+ 1

+ 2
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= 56 Âð� (14
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2048

Âð� (15
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?Àª�� À÷���üõ ��Àî 3

2x
1

+ x
2
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x
2
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x
1

Âð� (16
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?¢¤�¢ üÖ�Ö� ¢�Àä� ý�ä�Þ¹õ ¤¢ ���� À�� |3x| = |3−x + 1| ý�ó¢�ãõ (17

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� üã�±Ï ¢Àä À�� Ûõ�ª

(

1

4

)

5− 3x
< 2

4x + 11

ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (18

12 ( 4 11 ( 3 10 ( 2 9 ( 1

?´¨� ��Àî (0/2)5x− x2 − 8 < 625 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (19
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?´¨� üã�±Ï ¢Àä À�� Ûõ�ª
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1

3

)

2x− 3 ≥ 3

−x
ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (20
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¨ ¢�Àã�

?´¨� ��Àî y ù�Ú÷� x = 27 Âð� Û��Öõ ¤�¢�Þ÷ �� ���� �� (1

3 (2 6 (1

9 (4 12 (3

?´¨� ��Àî ab Û¬�� ,¢¤Áðüõ (0,1) ø (1,0) ¯�Ö÷ ¥� f(x) = a− log
3

(bx+ 1) â��� ¤�¢�Þ÷ (2

−3
4

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

?´¨� ´¨¤¢�÷ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (3

.À÷���þÂì y = x Í¡ �� ´±Æ÷ y =
1

2

log
2

x ø y = 4

x
â���� ý�û¤�¢�Þ÷ ( 1

.´¨� [−1,+∞) �� Â��Â� y = 2

x − 1 â��� ¢Â� ( 2

loga(a+ 1) < 0 ù�Ú÷� ,Àª�� 0 < a < 1 Âð� ( 3

.´¨� üÖ�Ö� ¢�Àä� ý�ä�Þ¹õ y = log
3

x â��� ¢Â� ( 4

?´¨� ��Àî logx(x− 1) < logx(7− x) ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (4

2 < x < 4 ( 4 1 < x < 4 ( 3 4 < x < 7 ( 2 1 < x < 7 ( 1

?´¨� ��Àî f(x) = logx
x+ 1

x− 1

â��� ý��õ�¢ (5

x > 1 ( 4 |x| < 1 ( 3 x ≥ 1 ( 2 x < 1�þ x > 1 ( 1

?´¨� ��Àî f(x) = logx2−1(x
2 + 1) â��� ÓþÂã� ý��õ�¢ (6

x < −1 ( 4 x > 1 ( 3 x > 0 ( 2 (−∞ , −1) ∪ (1 , +∞)− {±
√
2} ( 1

?´¨� ¼�½¬ Âþ¥ ¢¤�õ ��Àî ,Àª�� logb x = y Âð� (7

b = x
y
( 4 y = x

b
( 3 b = x

1

y
( 2 x = b

1

y
( 1

?´¨� ´¨¤¢ ��Àî ù�Ú÷� loga b =
2

3

Âð� (8

2a = 3b ( 4 3a = 2b ( 3 a2 = b3 ( 2 a3 = b2 ( 1

87 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî 8 �þ�� ¤¢ (a3 + 7) Ýµþ¤�Úó ù�Ú÷� ,Àª��
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√
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√
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?´¨�

3

2

Â��Â� ��±õ ��Àî ¤¢ 125 ¢Àä Ýµþ¤�Úó (10

75 ( 4 50 ( 3 45 ( 2 25 ( 1

:�� ´¨� Â��Â� z ù�Ú÷� f(z) = f(a) + f(b) ø Àª�� f(x) = log
2

x
Âð� (11

4ab ( 4

ab

2

( 3 ab ( 2 2ab ( 1

?´¨� ��Àî log
8

100 Û¬�� ù�Ú÷� log5 = a Âð� (12

3

2− 2a
( 4

3a+ 3

2

( 3

2

3+ 3a
( 2

2

3− 3a
( 1

?´¨� ��Àî log
√

1/5 ¤�ÀÖõ ù�Ú÷� , log3 = 0/4771 ø log2 = 0/3010 Âð� (13

0/8951 ( 4 0/08941 ( 3 0/17891 ( 2 0/08805 ( 1

?´¨� ��Àî

log(a+ b)

log a+ log b
Û¬�� ,À�ª�� x2 − 8x+ 4 = 0 ý�ó¢�ãõ ý�û�Èþ¤ b, a Âð� (14

3 ( 4 2 ( 3

2

3

( 2

3

2

( 1

? ´¨� ��Àî log
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24 ,Àª�� log
3

2 = a Âð� (15

1+ 3a

2+ a
( 4

1− 3a

2− a
( 3

2+ a

1+ 3a
( 2

2− a

1− 3a
( 1

?´¨� ��Àî x ¤�ÀÖõ log
9

(x− 4) = 1− log
3

2 ýø�Æ� ¥� (16

7/5 ( 4 6/75 ( 3 6/5 ( 2 6/25 ( 1

?´¨� ��Àî log
3

x+ log√
3

x+ log
1

3

x = 6 ý�ó¢�ãõ ���� (17

9 ( 4 27 ( 3 3 ( 2 1 ( 1

?´¨� ��Àî log
4

x+ log
2

x+ log√
2

x = 7 ý�ó¢�ãõ ���� (18

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

?´¨� ��Àî (log
4
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2 − log

4

x2 = 0 ý�ó¢�ãõ ý�û���� á�Þ¹õ (19
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¨ ¢�Àã�

?´¨� ��Àî y = log
5−⌊x⌋

(⌊x⌋ − 2) â��� ý��õ�¢ (1

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

log(2x − x2) â��� ý��õ�¢ (2
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{

1
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log
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?¢¤�¢ ¤�Âì ù¥�� ��Àî ¤¢ log
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751 (5

(8,9) ( 4 (7,8) ( 3 (6,7) ( 2 (5,6) ( 1

?´¨� ´¨¤¢�÷ ��Àî ù�Ú÷� 1 < b < 2 ø 0 < a < 1 Âð� (6
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4
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1

log b
a + 1

+
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log a
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Û¬�� (11

loga b ( 4 logb a ( 3 2 ( 2 1 ( 1

?´¨� ��Àî x2 + y2 Û¬�� log(x− y) =
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2

(log x+ log y) Ý�ª�� �µª�¢ Âð� (12
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1

3
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?´¨� ��Àî 3

log
3

5+ log
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90 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî 4 �þ�� ¤¢
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3

√
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?´¨� ��Àî x(3−log x) = 10

2
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87 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî log
5

(x− 3) Û¬�� , log(x− 2) = 2 log2− log(x − 4) Âð� (21
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?´¨� ��Àî log
2

(4x+ 2)− log
2

(x+ 4) = 1 ý�ó¢�ãõ ���� (24
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ý�ûñ�Ü¨ ¢�Àã� Çþ�õ¥� áøÂª ¥� Àã� ´ä�¨ À�� .¢�ªüõ 36 �ûñ�Ü¨ ¢�Àã� ´ä�¨ 2 �Àõ ¥� Àã� ø ´¨� 4 �ûñ�Ü¨ ¢�Àã�

?À�¨¤ Àû��¡ 2916 �� ¢���õ

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

¤�ÀÖõ ,Àª�� ùÀ÷�õ üì�� ö� ¥� �Âð 192 ,ñ�¨ 15 ¥� Àã� Âð� .À��þüõ Çû�î À¬¤¢ 20 �ó�¨ 5 ýù¤ø¢ Âû ¥� Àã� ù¢�õ ×þ ¤�ÀÖõ (15

?´¨� ��Àî �Âð °Æ� Â� ö� ý��óø�

425 ( 4 375 ( 3 325 ( 2 275 ( 1

�� Tt = T
0

× at ñ�õÂê �� Õ��Îõ ý�� ý�õ¢ .À��þüõ Çû�î 20

0C �� 100

0C ¥� �Ö�ì¢ 10 �Àõ ¤¢ ö�¹�ê ×þ ¤¢ ý�� ý�õ¢ (16

ø

0C °Æ� Â� �õ¢ ,ñ�õÂê ¤¢) ?´¨� ��Àî a ¤�ÀÖõ .´¨� ö� ý��óø� ý�õ¢ T
0

ø �Ö�ì¢ t ¥� Àã� ý�� ý�õ¢ Tt �î Àþ�üõ ´¨¢

(.Àª��üõ �Ö�ì¢ °Æ� Â� ö�õ¥

1

10

√
5

( 4

10

√
5 ( 3

√
5 ( 2 5 ( 1

�

f

±þÂÖ� �ó�ó¥ ßþ� ¤¢ ùÀª ¢�¥� ý�Â÷� ö���õ .À÷�¥Âó �¤ ù�È÷�õÂî ÂµÈþ¤ §��Öõ ¤¢ 7/3 �Àª �� ý��ó�ó¥ ,96 ñ�¨ ù�õ ö��� 21 ¤¢ (17

( logE = 11/8+ 1/5M ) ?´¨� ï¤�



À��

11/822/35 ( 4 20/3510 ( 3 10

22/75
( 2 10

20/35
( 1
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?´¨� ÂµÈþ¤ 6 �¤Àì �� ý��ó�ó¥ Â��Â� À�� ,ÂµÈþ¤ 8 �¤Àì �� ý��ó�ó¥ ¤¢ ùÀª ¢�¥� ý�Â÷� ö���õ (18

10000 ( 4 1000 ( 3 100 ( 2 10 ( 1

Âµõ °Æ� Â� á�Ô�¤� ø (P ) ñ�Ø¨�� °Æ� Â� ��û ¤�Èê ß�� Âð� .À��þüõ Çû�î ß�õ¥ �

a

� ý��û ¤�Èê ,á�Ô�¤� Çþ��ê� �� ö�õ�Þû (19

?´¨� ñ�Ø¨�� À�� ß�õ¥ ¼Î¨ ¥� ýÂµõ 15500 á�Ô�¤� ¤¢ ��û ¤�Èê ,Àª�� ¤�ÂìÂ� h = 15500(5 − log
10

P ) ý�Î��¤ (h)

10

4

( 4 10

3

( 3 10

2

( 2 10

5

( 1

´ÑÜè Âð� ,Àþ�üõ ´¨¢ �� pH = − log [H
3

O+] ñ�õÂê ¥� ù¢�Ôµ¨� �� Âµ�ó Â� ñ�õ °Æ� Â� (H
3

O+) ���÷ø¤À�û ö�þ ´ÑÜè (20

( log29 = 1/46) ?´¨� À�� ö� pH ,Àª�� 2/9× 10

−4
ñ�Ö�Â� �� ���÷ø¤À�û ö�þ

2/45 ( 4 2/54 ( 3 3/45 ( 2 3/54 ( 1

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

1 4 3 2 4 3 2 2 2 1 4 1 3 4 2 4 1 3 2 3
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(ýÀ� ý�ûÀ�þ�Âê) 18 ù¤�Þª üþ�õ¥�¢�¡ 18.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

ýù¥�À÷� ,¢�ª ¢�¹þ� ýÀþÀ� ¶Ü·õ �� Ý��îüõ Û¬ø Ýû �� �¤ á�®� Í¨ø .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ 2 âÜ® �� üä�®��ýø�Æµõ ¶Ü·õ (1

�� ¶Ü·õ Í�½õ ��

e

n ý�Ü�Âõ ¤¢ ø Ý�û¢ �õ�¢� �¤ ÀþÀ� ý�û¶Ü·õ ý�ûâÜ® Í¨ø ö¢Âî Û¬ø ÛÞä Âð� .Ý�õ�÷üõ P
1

�¤ ¢� ��½õ

?À÷�ªüõ ×þ¢�÷ ý¢Àä �� �� �û Pn ù�Ú÷� ,Ý�õ��� Pn �¤ ùÀõ� ¢��ø

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî lim
x→0

+
f(x) + lim

x→(
1

2

)−
f(x) Û¬�� , f(x) =







−1 ; x ∈ Z

0 ; x ∈ R− Z

â��� ¤¢ (2

1 ( 4 -2 ( 3 -1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî lim
x→0

f(x) ù�Ú÷� f(x) =







2 ; x ∈ Z

−3 ; x /∈ Z

Âð� (3

.¢¤�À÷ ¢��ø ( 4 -3 ( 3 -2 ( 2 2 ( 1

?´¨� ��Àî lim
x→1

g(x) + 2 lim
x→

√
2

g(x) Û¬�� ,Àª�� g(x) =







−1 ; x ∈ Z

2 ; x 6∈ Z

Âð� (4

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

?´¨� ��Àî lim
x→−1

f(x) + lim
x→2

f(x) Û¬�� ,´¨� Û��Öõ �¤�¬ �� f â��� ¤�¢�Þ÷ (5

−۱

−۱

۲

۳

۲

y = f (x)

2(2 1(1

.¢¤�À÷ ¢��ø (4 ÂÔ¬ (3

lim
x→1

f(x) − 2 lim
x→2

f(x) − f(1) Û¬�� ,´¨� ùÀª Ý¨¤ ø¤��ø¤ ÛØª ¤¢ f â��� ¤�¢�Þ÷

?´¨� ��Àî

ÂÔ¬ ( 4 3 ( 3 1 ( 2 2 ( 1

(6

۱

f

۱

۲

۳

−۱

۲

?¢¤�¢ À� üÏ�Ö÷ �� ¤¢ f â��� ,´¨� Û��Öõ ÛØª �� f â��� ¤�¢�Þ÷

¼�½¬Â�è ¯�Ö÷ (2 ¼�½¬ ¯�Ö÷ (1

ý��ÎÖ÷ º�û (4 üû��¿ó¢ ý�ÎÖ÷ Âû (3

(7

−۲ −۱

۱ ۲ ۳
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?¢¤�À÷ ¢��ø ö� ´¨�¤ À� üóø ¢¤�¢ ¢��ø ÂÔ¬ ý�ÎÖ÷ ¤¢ â��� ²� À� ,Âþ¥ ¤�¢�Þ÷ ��Àî ¤¢ (8

( 4 ( 3 ( 2 ( 1

?´¨� À� ý�¤�¢ �ÎÖ÷ ��Àî ¤¢ f â��� , y = f(x) â��� ¤�¢�Þ÷ �� ���� ��

a ( 4 b ( 3 c ( 2 d ( 1

(9

a b c d

?´¨� ��Àî ²� �� ´¨�¤ ¥� °��Â� �� lim
x→2

f(x) ø lim
x→1

f(x) Û¬�� , f(x) =







√
x− 2 ; x > 2

(x − 1)2 + 1 ; x ≤ 1

â��� ¤¢ (10

¢¤�À÷ ¢��ø ,¢¤�À÷ ¢��ø ( 4 ¢¤�À÷ ¢��ø , 1 ( 3 ÂÔ¬ ,¢¤�À÷ ¢��ø ( 2 ÂÔ¬ , 1 ( 1

?´¨� ´¨¤¢ x = 0 ý�ÎÖ÷ ¤¢ y =
√

x4 − 9x2 ý�Î��® �� â��� ´¨�¤ ø ²� À� ¢¤�õ ¤¢ ��þ�ð ��Àî (11

.¢¤�À÷ ´¨�¤ À� üóø ,¢¤�¢ ²� À� (2 .¢¤�À÷ ²� À� üóø ,¢¤�¢ ´¨�¤ À� (1

.²� À� Ýû ø ¢¤�¢ ´¨�¤ À� Ýû (4 .²� À� �÷ ø ¢¤�¢ ´¨�¤ À� �÷ (3

´¨¤¢ �

f

ãÎì f â��� ¢¤�õ ¤¢ ��þ�ð ��Àî . lim
x→a

f(x) = 4 Ýþ¤�¢ 0 < a < 3 Âû ý�¥� �� �î ´¨� ùÀª ÓþÂã� ý��÷�ð �� f â��� (12

?´¨�

.´¨� ´��� â��� ×þ f â��� ( 1

.´¨� (0,3) ýù¥�� Ûõ�ª f â��� ý��õ�¢ ( 2

.´¨� 4 Â��Â� â��� ¤�ÀÖõ , f â��� ý��õ�¢ ¥� �ÎÖ÷ ¤�Þªü� ¤¢ ( 3

.´¨� 4 Â��Â� f(1) ,Àª�� ùÀª ÓþÂã� x = 1 ¤¢ f â��� Âð� ( 4

?¢¤�¢ À� x = −1 ø x = 0/8 , x = 1 ¯�Ö÷ ¥� ¢�Àã� �� ¤¢ y =
√

1− x2 â��� (13

ÂÔ¬ ( 4 3 ( 3 2 ( 2 1 ( 1

?¢¤�À÷ ¢��ø ö� ²� À� üóø ¢¤�¢ ¢��ø 1 ¢Àä ´¨�¤ À� ,Âþ¥ ý�Î��® �� â��� ��Àî ¤¢ (14

f(x) =







x− 1 ; x < 1

3 ; x = 1

( 4 f(x) =
√
1− x ( 3 f(x) =

x2 − 1

x− 1

( 2 f(x) =
√
x− 1 ( 1

79 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî lim
x→2

+
f(x) + lim

x→2

−
f(x) + f(2) Û¬�� ,´¨� f â��� ¤�¢�Þ÷ Û��Öõ ÛØª (15

ÂÔ¬ ( 2 -2 ( 1

4 ( 4 2 ( 3

١

١

٢

٢

٣

-١
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?¢¤�¢ ¢��ø Âþ¥ ¢øÀ� ¥� ×þ��Àî ¤�¢�Þ÷ �� ���� �� (16

lim
x→1

f(x) (2 lim
x→2

f(x) (1

lim
x→0

f(x) (4 lim
x→3

f(x) (3

١

١

٢

٢

٣

٣

٤

?´¨� ��Àî lim
x→2

−
f(x) + lim

x→2

+
f(x) + f(2) Û¬�� Û��Öõ ÛØª �� ���� �� (17

4 (2 3 (1

6 (4 5 (3

?´¨� ��Àî A = f(0) + lim
x→4

−
f(x) + lim

x→(
1

4

)+
f(x) Û¬�� ,Àª�� f(x) =







2 ; x ∈ R− Z

−1 ; x ∈ Z

Âð� (18

ÂÔ¬ ( 4 5 ( 3 3 ( 2 -1 ( 1

?´¨� ´¨¤¢�÷ Âþ¥ ¢¤�õ À�� ù�Ú÷� ,Àª�� f(x) =
|x+ 2|
−x− 2

Âð� (19

lim
x→(−2)+

f(x) = 1 (Óó�

lim
x→(−2)−

f(x) = −1 (�

.¢¤�À÷ ¢��ø lim
x→−2

f(x) (�

lim
x→−3

f(x) = 1 (¢

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî x = 0 ý�ÎÖ÷ ¤¢ y =
|x|
x

+ x â��� ´¨�¤ ø ²� À� á�Þ¹õ (20

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

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

1 3 2 2 2 4 1 1 3 3 4 4 4 3 2 1 4 3 1 1
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(â���� À� ý�±¨�½õ) 19 ù¤�Þª üþ�õ¥�¢�¡ 19.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî lim
x→

√
2

(

f(x2 − 2) + f(2− x2)

)

Û¬�� ( Û��Öõ ÛØª Õ��Îõ ) y = f(x) â��� ¤¢ (1

1 (2 2 (1

.¢¤�À÷ À� (4 3 (3

(.´¨� ¼�½¬ Ǳ�� ¢�Þ÷ , ⌊ ⌋) ?´¨� ��Àî lim
x→(−1)−

(⌊

5

x− 1

⌋

+

⌊ −5
x+ 2

⌋)

Û¬�� (2

-9 ( 4 -8 ( 3 -7 ( 2 -6 ( 1

(.´¨� ¼�½¬ Ǳ�� ¢�Þ÷ , ⌊ ⌋) ?¢¤�¢ À� x = 2 ¤¢ f(x) = a
⌊ x

2

⌋

+ 2ax
⌊

− x

2

⌋

− ⌊x2⌋ â��� a ¤�ÀÖõ ��Àî ý�¥� �� (3

1

3

( 4

5

4

( 3 −5
4

( 2 −1
3

( 1

?´¨� ��Àî x = 1 ¤¢ f(x) = sin
(π

2

⌊x⌋
)

+ cos
(π

2

⌊x⌋
)

â��� ´¨�¤ À� (4

2 ( 4 -1 ( 3 1 ( 2 ÂÔ¬ ( 1

63 ü®�þ¤ ýÂ¨�Â¨ ?´¨� À� ý�¤�¢ x −→ 1 üµìø f(x) = a⌊x⌋+ ⌊x+ 1⌋ â��� a ¤�ÀÖõ ��Àî ý�¥� �� (5

-1 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

:�� ´¨� Â��Â� x → 1

+
üµìø lim

⌊x2⌋ − ⌊x⌋2
x2 − 1

(6

-1 ( 4 1 ( 3 .¢¤�À÷ ¢��ø ( 2 0 ( 1

?´¨� À� ý�¤�¢ x = −6 ý�ÎÖ÷ ¤¢ f(x) = a⌊x⌋ −
⌊

− x

3

⌋

+ 2a
⌊ x

2

⌋

â��� a ¤�ÀÖõ ��Àî ý�¥� �� (7

3 ( 4 -3 ( 3

1

3

( 2 −1
3

( 1

81 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî lim
x→1

−
(x+ 1)

⌊

1

x+ 1

⌋

Û¬�� (8

1

2

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

:�� ´¨� Â��Â� lim
x→1

+

⌊x⌋ − 1

x− 1

(9

ÂÔ¬ ( 4 -1 ( 3 .¢¤�À÷ ¢��ø ( 2 1 ( 1

118



67 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî x → 1 üµìø lim⌊x⌋(⌊x⌋ − 1) (10

1 ( 4 ÂÔ¬ ( 3 -1 ( 2 -2 ( 1

?´¨� ��Àî lim
x→ π

2

+

⌊cosx⌋ − 1

⌊sinx⌋ − 1

Û¬�� (11

−2 ( 4 2 ( 3 −1
2

( 2

1

2

( 1

( lim
x→1

f(x) 6= 0 ) ?´¨� ��Àî lim
x→1

1

f(x)
ù�Ú÷� , lim

x→1

f2(x) + 4

f(x)
= 4 ø Àª�� �µª�¢ À� ¯�Ö÷ ��Þ� ¤¢ f â��� Âð� (12

2 ( 4

1

2

( 3 1 ( 2

3

2

( 1

86 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî a ¤�ÀÖõ , lim
x→1

+

f(x) − lim
x→1

−
f(x) = −1 ø f(x) =







ax− 1 ; x < 1

x2 + 2a ; x ≥ 1

Âð� (13

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

?À÷¤�À÷ À� x = 0 ý�ÎÖ÷ ¤¢ Âþ¥ â���� ¥� ¢�Àã� �� (14

Óó�) f(x) =











|x|
x

; x 6= 0

0 ; x = 0

�) f(x) =







1 ; x > 0

−1 ; x < 0

�) f(x) =







√
x ; x > 0

−√−x ; x < 0

�) f(x) =







2x2 ; x ≥ 0

0 ; x < 0

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

?´¨� ´¨¤¢ ��þ�ð ��Àî ,À�ª�� g(x) =







x− 1 ; x ≥ 0

x ; x < 0

ø f(x) =







x+ 3 ; x ≥ 0

2x+ 2 ; x < 0

Âð� (15

.¢¤�À÷ À� x = 0 ¤¢ ��÷ f + g ø ¢¤�¢ À� x = 0 ¤¢ g ,¢¤�À÷ À� x = 0 ¤¢ f ( 1

.¢¤�¢ À� x = 0 ¤¢ f + g �õ� ,À÷¤�À÷ À� x = 0 ¤¢ g ø f ( 2

.¢¤�¢ À� x = 0 ¤¢ f − g �õ� ,À÷¤�À÷ À� x = 0 ¤¢ g ø f ( 3

.À÷¤�À÷ À� x = 0 ¤¢ f + g ø g , f ( 4

?´¨� ÂµÈ�� ö� ²� À� ¥� ¤ÀÖ� x −→ 2 üµìø f(x) =
⌊x⌋|x − 2|
x2 − 4

â��� ´¨�¤ À� (16

3

4

( 4

1

2

( 3

1

4

( 2 1 ( 1

?Àª�� 2 Â��Â� lim
x→−3

a(x+ 3)

1−
√
5x+ 16

�� Àª�� ¤ÀÖ� a (17

a = 5 ( 4 a = −1
5

( 3 a = −5 ( 2 a =
1

5

( 1
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:�� ´¨� Â��Â� -1 ¤¢ f(x) =
x2 + x

|x3 + 1| â��� ´¨�¤ ø ²� À� á�Þ¹õ (18

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

?´¨� ��Àî lim

x → 1

2

f(2x)

2x− 1

¤�ÀÖõ ,Àª�� f(x) = x3 − x Âð� (19

3 ( 4

3

2

( 3 2 ( 2

1

2

( 1

:�� ´¨� Â��Â� lim
x→2

x−
√
x+ 2√

4x+ 1− 3

(20

3

4

( 4

4

3

( 3

8

9

( 2

9

8

( 1

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

1 2 1 2 4 2 2 2 3 3 3 4 2 1 1 4 2 1 4 3
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(â���� À� ý�±¨�½õ) 20 ù¤�Þª üþ�õ¥�¢�¡ 20.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

Û¬�� ,Àª�� g(x) = (x − 2)2 + 1 Âð� ,´¨� ø¤��ø¤ �¤�¬ �� f â��� ¤�¢�Þ÷

?´¨� ��Àî lim
x→2

⌊f(x) + g(x)⌋

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

(1

۲

۱

۲

۳

:�� ´¨� Â��Â� lim
x→(

1

2

)−

x+ 3

⌊2x⌋ (2

.¢¤�À÷ ¢��ø ( 4

1

2

( 3 1 ( 2 -1 ( 1

?´¨� ��Àî lim
x→−1−

⌊x2 − 1⌋ Û¬�� (3

-3 ( 4 -2 ( 3 -1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî a ¤�ÀÖõ ù�Ú÷� f(1) = lim
x→1

+
f(x) �î ü�¤�¬ ¤¢ ,Àª�� f(x) =







a⌊x⌋ − ⌊−x⌋ ; x 6= 1

2|ax− 1|+ 1 ; x = 1

Âð� (4

1

3

ÍÖê ( 4 2 ÍÖê ( 3

1

3

ø 3 ( 2

2

3

ø 2 ( 1

?´¨� ��Àî a ù�Ú÷� Àª�� �µª�¢ À� x = 1 ¤¢ f(x) =







x2 + ⌊x⌋ ; x > 1

ax+ ⌊−x⌋ ; x < 1

â��� Âð� (5

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

(.´¨� ¼�½¬ Ǳ�� ´õ�ä ⌊ ⌋ ) ?´¨� ��Àî lim
x→ π

2

⌊

1

sin3x

⌋

Û¬�� (6

.¢¤�À÷ ¢��ø ( 4 -2 ( 3 -1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî lim
x→0

sinx

⌊cosx− 1⌋ Û¬�� (7

.¢¤�À÷ ¢��ø ( 4 -1 ( 3 2 ( 2 0 ( 1

?´¨� À� ý�¤�¢ x = 0 ¤¢ f(x) = (⌊x⌋ − 3)(a− ⌊x⌋) ý�Î��® �� â��� a ¤�ÀÖõ �� ý�¥� �� (8

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

?´¨� ��Àî lim
x→0

−

|x| − ⌊x⌋
2|x| + ⌊x⌋ Û¬�� (9

−1 ( 4 −1
2

( 3

1

2

( 2 1 ( 1
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?´¨� ��Àî lim
x→−1−

|f(x)| − 2

⌊f(x)⌋+ 3

Û¬�� øÂ�ø¤ ÛØª �� ���� �� (10

−1
2

( 2 -1 ( 1

1 ( 4

1

2

( 3

-١

-١

?´¨� ��Àî lim
x→a

f(x) ,Àª�� lim
x→2

−
f(x)− lim

x→2

+
f(x) = 2 ø f(x) =







ax2 + x− a ; x ≥ 2

ax+ 1 ; x < 2

Âð� (11

10 ( 4 -21 ( 3 2 ( 2 -1 ( 1

´¨¤¢ ù¤��Þû Âþ¥ ý�û��þ�ð ¥� ×þ��Àî ,Àª�� À� ý�¤�¢ x =
π

2

¤¢ f(x) =



































a sinx+ b sin2x ; x <
π

2

1 ; x =
π

2

a cosx+ b cos2x ; x >
π

2

â��� Âð� (12

?´¨�

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

80 ü�Â¹� ýÂ¨�Â¨ ?¢¤�¢ À� x = −1 ý�ÎÖ÷ ¤¢ f(x) =







(x+ a)2 ; x ≥ −1

2x+ 1 ; x < −1
ý�Î��® �� â��� a Âþ¢�Öõ �ä�Þ¹õ ��Àî ý�¥� �� (13

R ( 4 ∅ ( 3 {2} ( 2 {0} ( 1

77 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî x = 1 ý�ÎÖ÷ ¤¢ y =
2x2 − x− 1

|x− 1| ý�ó¢�ãõ �� f â��� ´¨�¤ ø ²� À� Û®�Ô� ÕÜÎõ¤Àì (14

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

?´¨� ��Àî 2a× b ¤�ÀÖõ ,Àª�� �µª�¢ À� x = −2 ø x = 1 ¤¢ f(x) =







































√

5x2 − a ; x ≥ 1

2x2 − 3x + 1

x2 − 1

; −2 < x < 1

b⌊x⌋+ |x+ 2|
x+ 2

; x ≤ −2

â��� Âð� (15

20 ( 4 -20 ( 3 -19 ( 2 19 ( 1

80 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî lim
x→−1

x+
√
x+ 2

x3 + 1

Û¬�� (16

2 ( 4 -2 ( 3

1

2

( 2 −1
2

( 1

?´¨� ��Àî a+ b Û¬�� ù�Ú÷� lim
x→1

ax3 + 2x2 + b

x2 − 4x+ 3

= −1
2

Âð� (17

2 ( 4 ÂÔ¬ ( 3 -2 ( 2 1 ( 1
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��Àî ,À�îüõ Û�õ 2 ´Þ¨ �� x üµìø f(x) =
(⌊x⌋ − 1)

√

x2 − 4x+ 4

x2 − 2x
ý�Î��® �� f â��� ´¨�¤ À� ø ²� À� á�Þ¹õ (18

?´¨�

-1 ( 4 −1
2

( 3 1 ( 2

1

2

( 1

?´¨� ��Àî lim
x→0

√

1+ x+ x2 −
√

1− x+ x2

x2 − x
Û¬�� (19

1 ( 4 ÂÔ¬ ( 3

1

2

( 2 -1 ( 1

?´¨� ��Àî a+ b , lim
x→0

a+ 2x

(1+ 3x)4 − 1

= b ù�ðÂû (20

1

6

( 4

9

8

( 3

13

12

( 2

5

4

( 1

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

4 1 1 2 2 2 4 3 3 4 1 4 2 1 3 1 2 1 4 4
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(üÚµ¨���) 21 ù¤�Þª üþ�õ¥�¢�¡ 21.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

69 ü®�þ¤ ýÂ¨�Â¨ ?´¨� �µ¨��� x = 0 ý�ÎÖ÷ ¤¢ f(x) =















x2 + |x|
x2 − 2|x| ; x 6= 0

A ; x = 0

ý�Î��® �� â��� , A ¤�ÀÖõ ��Àî Ǳ�¥� �� (1

-2 ( 4 −1
2

( 3 2 ( 2

1

2

( 1

74 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî f(x) =















x3 − x

x2 − 1

; x 6= ±1

−1 ; x = ±1
ý�Î��® �� â��� üÚµ¨����÷ ¯�Ö÷ ý�ûñ�Ï �ä�Þ¹õ (2

∅ ( 4 {1} ( 3 {−1} ( 2 {1,−1} ( 1

77 ü®�þ¤ ýÂ¨�Â¨ ?´¨� �µ¨��� x = 0 ý�ÎÖ÷ ¤¢ f(x) =















1

x(x+ 1)
− 1

x
; x 6= 0

a ; x = 0

ý�Î��® �� â��� a ¤�ÀÖõ ��Àî ý�¥� �� (3

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

77 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî f(x) =















√

4− x2 ; |x| ≤ 2

1

2

x− 1 ; |x| > 2

ý�Î��® �� â��� üÚµ¨����÷ ¯�Ö÷ ¢�Àã� (4

¤�Þªü� ( 4 2 ( 3 1 ( 2 0 ( 1

?´¨� ��Àî (a, b) °�Âõ üþ��ø¢ ,´¨� �µ¨��� R ¯�Ö÷ ��Þ� ¤¢ f(x) =















x2 + 2x− 1

x
; |x| > 1

ax+ b ; |x| ≤ 1

ý�Î��® �� f â��� (5

80 ü®�þ¤ ýÂ¨�Â¨

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

82 ü�Â¹� ýÂ¨�Â¨ ?´¨� �µ¨��� R ¯�Ö÷ ��Þ� ¤¢ a ¤�ÀÖõ ��Àî ý�¥� �� f(x) =















x2 − 1

x−√
x

; x > 1

ax− a+ 4 ; x ≤ 1

ý�Î��® �� f â��� (6

a = 4 ÍÖê ( 4 a = 0 ÍÖê ( 3 a üÖ�Ö� ¤�ÀÖõ Âû ( 2 a ¤�ÀÖõ º�û ( 1

?´¨� �µ¨��� üÔ�õÂ�è üÖ�Ö� ¢�Àä� ¤¢ f(x) =











1−√
x

1− x
; x 6= 1

a ; x = 1

ý�Î��® �� â��� a ¤�ÀÖõ ��Àî ý�¥� �� (7

79 ü®�þ¤ ýÂ¨�Â¨

2 ( 4

3

2

( 3 1 ( 2

1

2

( 1
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?´¨� �÷�Ú� x = −1
2

ñ�Ï �� ý��ÎÖ÷ ¤¢ f(x) =











































⌊

1

x

⌋

; x < −1
2

2x − 1 ; x = −1
2

⌊−x⌋ − 3 ; x > −1
2

ý�Î��® �� â��� (8

�µ¨����÷ ´¨�¤ ¥� - �µ¨��� ²� ¥� (2 �µ¨����÷ ²� ¥� - �µ¨��� ´¨�¤ ¥� (1

.´Æ�÷ �µ¨��� üóø ¢¤�¢ À� (4 �µ¨����÷ ²� ¥� - �µ¨����÷ ´¨�¤ ¥� (3

?´¨� ��Àî f(k) ,Àª�� �µ¨��� x = k ¤¢ f(x) =















1

x
; x < k

1− x

4

; x ≥ k

â��� Âð� (9

1

4

( 4 2 ( 3

1

2

( 2 1 ( 1

?Àª��üõ �µ¨��� x = π ¤¢ f(x) =







⌊cosx⌋ ; x 6= π

a sinx+ a ; x = π
â��� a ¤�ÀÖõ �� ý�¥� �� (10

a ¤�ÀÖõ º�û ( 4 1 ( 3 -1 ( 2 0 ( 1

?´¨� ��Àî a ,´¨� �µ¨��� x = 0 ¤¢ f(x) =















2x2 + 2|x|
2|x| − x2

; x < 0

⌊cosx⌋ − a⌊−x⌋ ; x ≥ 0

â��� (11

1 ( 4

1

2

( 3 −1
2

( 2 -1 ( 1

?¢¤�¢ üÚµ¨����÷ ý�ÎÖ÷ À�� üÖ�Ö� ¢�Àä� ý�ä�Þ¹õ ¤¢ f(x) =



















2x + 1

x2 − 4

; x ≥ 1

x+ 1

x− 3

; x < 1

â��� (12

×þ ( 4 ø¢ ( 3 �¨ ( 2 ¤�ú� ( 1

?´¨� ��Àî a ¤�ÀÖõ ,´¨� �µ¨��� R ¯�Ö÷ ��Þ� ¤¢ f(x) =



























x2 + a+ 1 ; x ≤ 0

⌊x⌋+ 2b ; 0 < x < 1

3a

x
; x ≥ 1

â��� (13

1 ( 4 0 ( 3

1

2

( 2 −1
2

( 1

?´¨� �µ¨��� �ÎÖ÷ ��Àî ¤¢ f(x) = ⌊x2⌋ â��� (14

x =
√
3 ( 4 x =

1

2

( 3 x =
√
2 ( 2 x = 1 ( 1
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?´¨� ��Àî m ,Àª�� �µ¨��� x = 2 ¤¢ f(x) =



















x2 − 4

x3 − 8

; x 6= 2

2m− 1

m
; x = 2

â��� ù�ðÂû (15

1

3

( 4

2

7

( 3 −4
5

( 2

3

5

( 1

.´¨� . . . . . . . . °��Â� �� x =
π

2

ø x =
3π

2

¯�Ö÷ ¤¢ f(x) = ⌊sinx⌋ â��� (16

�µ¨����÷ - �µ¨����÷ ( 4 �µ¨����÷ - �µ¨��� ( 3 �µ¨��� - �µ¨����÷ ( 2 �µ¨��� - �µ¨��� ( 1

87 ü�Â¹� ýÂ¨�Â¨ ?´¨� �µ¨��� x = 2 �ÎÖ÷ ¤¢ a ¤�ÀÖõ ��Àî ý�¥� �� , f(x) =















x−
√
2x

2− x
; x 6= 2

a ; x = 2

�Î��® �� â��� (17

1 ( 4 −1
2

( 3 -1 ( 2 -2 ( 1

?Àª�� �µ¨��� f(x) =















x2 ; x > m

16

x2
; x ≤ m

â��� �� Àª�� ¤ÀÖ� m ¤�ÀÖõ (18

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

(.´¨� ¼�½¬ Ǳ�� ´õ�ä ⌊ ⌋ ) ?¢¤�¢ üã®ø �� x = 0 ¤¢ f(x) =
(

⌊x⌋+ 1

)

sin⌊x⌋ â��� (19

�µ¨����÷ ´¨�¤ ø ²� ¥� (2 �µ¨��� ´¨�¤ ø ²� ¥� (1

�µ¨��� ´¨�¤ ¥� ÍÖê (4 �µ¨��� ²� ¥� ÍÖê (3

?´¨� �µ¨��� ù¤��Þû f(x) =
2

nx2 − 2x+ 1

â��� n ¥� ýÂþ¢�Öõ �� ý�¥� �� (20

−1 < n < 1 ( 4 n > 1 ( 3 n ≥ 1 ( 2 n > −1 ( 1

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

3 1 2 3 3 1 3 2 4 4 2 2 2 1 2 3 2 2 3 3
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(ÛÖµÆõ ý�ûÀõ�È�� ø üÏÂª ñ�Þµ��) 22 ù¤�Þª üþ�õ¥�¢�¡ 22.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ÂÆ� ö�À÷¥Âê ¥� üØþ Ûì�� ñ�Þµ�� ��Àî �� ,´¨� Âµ¡¢ �ú÷� ñø

a

� À÷¥Âê Ý�÷�¢üõ ýÀ÷¥Âê �¨ ù¢��÷�¡ ×þ ¤¢ (1

87 ü�Â¹� ýÂ¨�Â¨

3

4

( 4

5

8

( 3

1

2

( 2

1

3

( 1

Âµ¡¢ ù¢��÷�¡ ßþ� ÂÚþ¢ À÷¥Âê ø¢ �Ø÷� ñ�Þµ�� ,´¨� ÂÆ� �ú÷� ñø� À÷¥Âê ø¢ �î Ý�÷�¢üõ .´¨� À÷¥Âê ¤�ú� ý�¤�¢ ý�ù¢��÷�¡ (2

82 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî Àª��

3

8

( 4

5

16

( 3

1

4

( 2

3

16

( 1

63 ýÂ¨�Â¨ ?´¨� ��Àî P (A ∪B) ,À�ª�� ÛÖµÆõ Àõ�È�� ø¢ B ø A ø P (B) =
3

4

ø P (A) =
1

3

Âð� (3

1

4

( 4

11

12

( 3

5

12

( 2

5

6

( 1

?´¨� ¤ÀÖ� À÷�� �¤ éÀû ÀÞ�� �þ ßÆ� �Ø�þ� ñ�Þµ�� ,´¨�

2

5

À÷�� �¤ éÀû ÀÞ�� ø

1

4

À÷�� �¤ éÀû ßÆ� �Ø�þ� ñ�Þµ�� (4

17

20

( 4

15

20

( 3

13

20

( 2

11

20

( 1

Àª�� 3 �ÂÌõ ¢Àä ø¢ �Â®Û¬�� �Ø÷� ñ�Þµ�� ,´¨� À��ø 2 Â��Â� ùÀª Âû�Ò ¢Àä ø¢ é�µ¡� Ý�÷�À� Âð� §�� ø¢ ���Â� ¤¢ (5

?´¨� ��Àî

3

4

( 4 1 ( 3

2

3

( 2

1

2

( 1

70 ýÂ¨�Â¨ ?´¨� ��Àî Àª�� 5 �ú÷� ¥� üØþ �Ø÷� ñ�Þµ�� Àª�� 7 �ûÀõ�Â� á�Þ¹õ Âð� ,Ýþ¥�À÷�üõ Ýû �� �¤ °ãØõ ø¢ (6

��ÀØ»�û ( 4

1

5

( 3

1

6

( 2

1

3

( 1

?´¨� ¼�½¬ Âþ¥ �¤�±ä ��Àî ù�Ú÷� P (A ∩B) = 0/24 ø P (B) = 0/3 ø P (A) = 0/8 Âð� (7

.´¨� B ý�ä�Þ¹õ Âþ¥ A ( 4 .À÷¤�ð¥�¨�÷ B ø A ( 3 .À÷ÂÚþÀØþ ÝÞµõ B ø A ( 2 .À�ÜÖµÆõ B ø A ( 1

Âû �Ø�þ� ñ�Þµ�� ,´¨� 0/4 À�î ¤�î ù�Úµ¨¢ ø¢ ßþ� ¥� ×þ Âû �Ø�þ� ñ�Þµ�� .À��îüõ ¤�î Ýû ¥� ÛÖµÆõ ù�Úµ¨¢ ø¢ ý��÷�¡¤�î ¤¢ (8

73 ýÂ¨�Â¨ ?´¨� ��Àî À��î ¤�î ù�Úµ¨¢ ø¢

0/8 ( 4 0/66 ( 3 0/4 ( 2 0/16 ( 1

75 ¢�¥� ?´¨� ��Àî ¤�Ø�î ¤¢ À�¹õ �þ À�Þ� üó�±ì ñ�Þµ�� ,´¨�

2

5

ø

1

4

°��Â� �� ¤�Ø�î ¤¢ À�¹õ ø À�Þ� üó�±ì ñ�Þµ�� (9

17

20

( 4

15

20

( 3

13

20

( 2

11

20

( 1
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Àª�� ÂÆ� ù¢��÷�¡ ßþ� À÷¥Âê �¨ Âû �Ø÷� ñ�Þµ�� Àª�� %40 ÂÆ� ø %60 Âµ¡¢ À÷¥Âê öÀõ� ��÷¢ �� ñ�Þµ�� ù¢��÷�¡ ×þ ¤¢ Âð� (10

82 ¢�¥� ?´¨� ¤ÀÖ�

0/008 ( 4 0/08 ( 3 0/64 ( 2 0/064 ( 1

"ø¤' ñø� ���Â� ø¢ Âû ¤¢ �Ø÷� ñ�Þµ�� ,Àª�� ùÀõ� "ø¤' Ý¹�� ¤�� ý�Â� ���Â� ßþÂ¡� ¤¢ Âð� .Ý��îüõ ���Â� ¤�� 7 �¤ ý��Ø

a

¨ (11

?´¨� ��Àî Àª�� ùÀª Âû�Ò

2

3

( 4

2

7

( 3

3

5

( 2

2

5

( 1

Â��Â� ùÀªø¤ ¢�Àä� �Â®Û¬�� �Ø÷� ñ�Þµ�� ,´¨� ÂµÈ�� �ø¢ ¤�� ¢Àä ¥� ñø� ¤�� ¢Àä Ý�÷�À� Âð� .¢�ªüõ ���Â� ¤�� ø¢ ü¨�� (12

?´¨� ��Àî Àª�� 12

1

15

( 4

2

15

( 3

3

15

( 2

4

15

( 1

?´¨� ¢Âê ùÀªø¤ ¢Àä ø¢ Âû ñ�Þµ�� ��Àî �� ,´¨� 10 ¥� ÂµÞî ùÀªø¤ ¢Àä ø¢ âÞ� Ý�÷�¢üõ Ýû �� §�� ø¢ ���Â� ¤¢ (13

83 ýÂ¨�Â¨

1

4

( 4

1

5

( 3

2

9

( 2

4

15

( 1

83 ¢�¥� ?´¨� ��Àî Àª�� 4 Â��Â� §�� ø¢ á�Þ¹õ �Ø÷� ñ�Þµ�� .´¨� ùÀª Âû�Ò 5 ¥� ÂµØ��î §�� ø¢ Âû §�� ø¢ ���Â� ¤¢ (14

1

8

( 4

1

4

( 3

1

12

( 2

3

16

( 1

ß�� ¥� üê¢�Ê� ¤�Ï �� ¢Âê ×þ ø Àª�� A á�÷ ¥� �ú÷� ü÷�¡ ùøÂð À¬¤¢ 40 ø üÈ�õ ÝÈ� ý�¤�¢ ý� �ãõ�� ¢�Âê� À¬¤¢ 75 Âð� (15

?´¨� ��Àî ,Àª�� A ü÷�¡ ùøÂð ý�¤�¢ �þ üÈ�õ ÝÈ� ý�¤�¢ ¢Âê ßþ� �Ø�þ� ñ�Þµ�� ,¢�ª ��¿µ÷� �ú÷�

0/95 ( 4 0/85 ( 3 0/82 ( 2 0/78 ( 1

´Æ�ó�±��ê üóø� Âð� ,Ý��îüõ ��¿µ÷� é¢�Ê� �� �¤ ö�¥�õ�Ç÷�¢ ¥� ÂÔ÷ ø¢ .À�µÆû ´Æ�ó�±��ê ÂÔ÷ 7 ýÂÔ÷ 40 §�î ×þ ¤¢ (16

72 ¢�¥� ?´¨� ��Àî Àª�� ´Æ�ó�±��ê üõø¢ �Ø�þ� ñ�Þµ�� Àª��

7

40

× 6

39

( 4

2

13

( 3

3

13

( 2

7

40

( 1

�ú÷� ¥� ×þº�û �Ø÷� ñ�Þµ�� .´¨� %90 ÂÚþ¢ ¢Âê ý�Â� ñ�Þµ�� ß�Þû ø %80 À÷�Þ� ùÀ÷¥ ÂÚþ¢ ñ�¨ 20 �� ý¢Âê �Ø÷� ñ�Þµ�� (17

?´¨� ��Àî À÷�Þ÷ ùÀ÷¥ ÂÚþ¢ ñ�¨ 20 ��

0/2 ( 4 0/02 ( 3 0/72 ( 2 0/3 ( 1

?´¨� ��Àî ,Àª�� 6 �ú÷� ¥� üØþ �Ø÷� ñ�Þµ�� ,À�ª�� ÓÜµ¿õ ùÀõ� ý�ûù¤�Þª Âð� .Ý��îüõ ���Â� �¤ §�� ´Ô� ×þ (18

1

3

( 4

2

5

( 3

11

30

( 2

1

6

( 1
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Û¬�� ù�Ú÷� P (B) = 0/25 ø P (A) = 0/4 Âð� . B ⊆ A �î ý¤�Ï �� À� µÆû S ý��÷�Þ÷ ý�Ìê ¤¢ Àõ�È� � ø¢ B ø A (19

?´¨� ��Àî

P (A′|B′)

P (A ∩B)

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

×þ �� Â��Â� ¢Àä ø¢ ßþ� Û®�Ô� ÕÜÎõ ¤Àì �Ø÷� ñ�Þµ�� ù�Ú÷� ,À�ª�� 4 ¥� ÂµÞî ùÀª Âû�Ò ¢Àä ø¢ Âû Âð� §�� ø¢ ���Â� ¤¢ (20

?´¨� ��Àî Àª�±÷

5

9

( 4

4

9

( 3

2

3

( 2

1

3

( 1

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

4 4 4 3 3 3 1 1 3 1 1 1 1 1 1 4 1 1 2 4
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(üÔ�¬�� ¤�õ�) 23 ù¤�Þª üþ�õ¥�¢�¡ 23.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

ñÀãõ .´¨� ùÀþ¢Âð 7 ø 3 ø -1 ø -5 ,��ÂÞ÷ ×þ�Øþ ¥� ö� �ø�Ô� ø ´¨� ùÀª �µêÂð ÂÑ÷ ¤¢ 11 ùÂÞ÷ ý¢�Àã� ü¨À� ñÀãõ (1

84 ü÷�Æ÷� ýÂ¨�Â¨ ?´¨� ý¢Àä �� ��ÂÞ÷ üãì�ø

15 ( 4 12 ( 3 10 ( 2 7 ( 1

?´¨� ��Àî 2x
1

+ x
2

,2x
2

+ x
3

,2x
3

+ x
4

,2x
4

+ x
1

ý�ûù¢�¢ ß�Ú÷��õ ,Àª�� x̄ Â��Â� x
1

, x
2

, x
3

, x
4

ý�ûù¢�¢ ß�Ú÷��õ Âð� (2

86 ü®�þ¤ ¢�¥�

2x̄+ 1 ( 4 3x̄ ( 3 2x̄ ( 2 x̄ ( 1

¥�õ�Ç÷�¢ 2 ø ¢�ª �¤�¡ §�î ¥� 20 ýùÂÞ÷ �� ¥�õ�Ç÷�¢ ×þ Âð� .Àª��üõ 17 ýø�Æõ ýÂÔ÷ 20 §�î ×þ ��ÂÞ÷ ß�Ú÷��õ (3

86 ¢�¥� ?Àª Àû��¡ ¤ÀÖ� ��ÂÞ÷ ß�Ú÷��õ ,À÷�ª §�î ¢¤�ø 10 ýùÂÞ÷ ��

.¢�ªüõ ÂµÞî 0/81 ( 4 16/5 ( 3 16 ( 2 .¢Âî Àû��¿÷ Â��ç� ( 1

86 ü®�þ¤ ¢�¥� ?´¨� ��Àî a, a+ 1, a+ 2, a+ 3, a+ 4 ý�ûù¢�¢ ß�Ú÷��õ ,Àª��

3a

2

Â��Â� a, a, a, a, a+ 1 ý�ûù¢�¢ ß�Ú÷��õ Âð� (4

7a

2

( 4

7

2

( 3

9

2

( 2

12

5

( 1

����¢� ýùÂÞ÷ Ûì�À� ,Àª�� 75 ©ÂþÁ� ý�Â� ß�Ú÷��õ Ûì�À� Âð� .´¨� �ø�Ôµõ °þ�Â® �� ü±ÜÏø�¢ ��ÂÞ÷ À¬¤¢ Âþ¥ ñøÀ� (5

91 ü÷�Æ÷� ýÂ¨�Â¨ ?´¨� ��Àî ©ÂþÁ� ý�Â� ýø

§¤¢ ü¨¤�ê ����¢� é¤�ãõ ö��¥ ü¬�Êµ¡�

ùÂÞ÷ À¬¤¢ ? 90 81 70

°þÂ® 4 2 3 8

74 ( 4 73 ( 3 72 ( 2 71 ( 1

ßØÞõ ¤�ÀÖõ ßþÂµÈ�� .´¨� 20 Â��Â� ùÂÞ÷ ßþÂ���� ø 10 Â��Â� ü®�þ¤ §¤¢ ýùÂÞ÷ ßþÂ�ß�þ�� ,ùÂÔ÷ 10 §�î ×þ ¤¢ Ý�÷�¢üõ (6

?´¨� ��Àî §�î ßþ� ¤¢ ü®�þ¤ §¤¢ ý�ûùÂÞ÷ Å÷�þ¤�ø ý�Â�

5 ( 4 25 ( 3 10 ( 2 40 ( 1

Â��ç� üîÀ÷� �� 84 ü÷�Æ÷� ýÂ¨�Â¨ (.´¨� xi ýù¢�¢ ¢�Àã� fi )?´¨� ��Àî Å÷�þ¤�ø ¤�ÀÖõ ,Âþ¥ ý¤�õ� ý�ûù¢�¢ ¤¢ (7

xi 1 3 5 7 9

fi 3 6 4 2 1

5/5 ( 4 5 ( 3 4/5 ( 2 4 ( 1
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��Àî ùÀ÷�õüì�� ý�ûù¢�¢ Å÷�þ¤�ø ,Ý��îüõ éÁ� �¤ �÷��õ ¥� ÂµÞî ý�ûù¢�¢ 13,7,10,7,8,13,5,6,11 ý¤�õ� ý�ûù¢�¢ ¤¢ (8

87 ü÷�Æ÷� ýÂ¨�Â¨ ?´¨�

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

ýù¢�¢ ù¢ Å÷�þ¤�ø ,¢�ª ù¢ø�ê� �ú÷� �� 18 ø 12 ýù¢�¢ ø¢ Âð� .´¨� øÂÔõ 4 Å÷�þ¤�ø ø 15 ß�Ú÷��õ �� ý¤�õ� ýù¢�¢ ´Èû (9

84 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî Û¬��

5 ( 4 4/8 ( 3 4/5 ( 2 4 ( 1

?´¨� ��Àî x2
1

+ x2
2

+ x2
3

+ x2
4

+ x2
5

Û¬�� ,´¨� ×þ Â��Â� �ú÷� Å÷�þ¤�ø ø 5 Â��Â� x
1

, x
2

, x
3

, x
4

, x
5

ý�ûù¢�¢ ß�Ú÷��õ (10

85 ü®�þ¤ ¢�¥�

380 ( 4 130 ( 3 125 ( 2 120 ( 1

��Àî ÀþÀ� ý�ûù¢�¢ Å÷�þ¤�ø ,Ý��îüõ �Â® 1/5 ¤¢ �¤ �ûù¢�¢ ��Þ� ,2 ¤��ãõ é�Â½÷� ø 18 ß�Ú÷��õ �� ý¤�õ� ýù¢�¢ 100 ¤¢ (11

87 ü÷�Æ÷� ýÂ¨�Â¨ ?´¨�

6/25 ( 4 9 ( 3 6 ( 2 4 ( 1

ö�ÆØþ ùøÂð ø¢ Âû ß�Ú÷��õ Âð� .Ý��îüõ °�îÂ� Ýû �� �¤ 7/6 Å÷�þ¤�ø �� ý¤�õ� ýù¢�¢ 10 ø 12 Å÷�þ¤�ø �� ý¤�õ� ýù¢�¢ 15 (12

89 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî Û¬�� ýù¢�¢ 25 ¤��ãõ é�Â½÷� ,À�ª��

3/2 ( 4 3/25 ( 3 3/5 ( 2 3/1 ( 1

é�Â½÷� .À�îüÞ÷ Â��ç� �ûù¢�¢ ß�Ú÷��õ ,¢�ª �ê�®� �ú÷� �� 26 ø 16 ø 24 ý�ûù¢�¢ Âð� .´¨� ÂÔ¬ ý¤�õ� ýù¢�¢ 11 Å÷�þ¤�ø (13

91 ¤�Èî ¥� �¤�¡ ü®�þ¤ ?´¨� ��Àî Û¬�� ýù¢�¢ 14 ¤��ãõ

2 ( 4 1/5 ( 3 1/25 ( 2 0/75 ( 1

ý� ûù¢�¢ Å ÷� þ¤�ø ø ß � Ú ÷� � õ ,À ª� � σ � ú ÷� ¤� � ã õ é�Â ½ ÷� ø x̄ Â ��Â � x
1

, x
2

, · · · , xn ý� ûù¢�¢ ß � Ú ÷� � õ Â ð� (14

?´¨� ��Àî °��Â� �� yi =
xi − x̄

σ
, 1 ≤ i ≤ n

1√
2

ø 0 ( 4

1

2

ø0 ( 3 1 ø 0 ( 2 0 ø 1 ( 1

84 ü÷�Æ÷� ¢�¥� ?´¨� ¤ÀÖ� 2,4,5,6,8 ý�ûù¢�¢ ��Â��ç� °þÂ® (15

4

5

( 4

1

2

( 3

3

5

( 2

2

5

( 1

°þÂ® ¢�ª �ê�®� À��ø 2 �ûù¢�¢ ¥� ×þ Âû �� �î ü�¤�¬ ¤¢ ,ù¢�� 2 ø 8 Â��Â� °��Â� �� ù¢�¢ ý¢�Àã� ¤��ãõ é�Â½÷� ø ß�Ú÷��õ (16

85 ü÷�Æ÷� ¢�¥� ?À�îüõ ýÂ��ç� �� �ú÷� Çþ��ê� ¥� Û±ì �� ´±Æ÷ �µê�þ Çþ��ê� ý�ûù¢�¢ ��Â��ç�

Çû�î %15 ( 4 Çþ��ê� %5 ( 3 Çþ��ê� %15 ( 2 Çû�î %5 ( 1
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88 ü÷�Æ÷� ýÂ¨�Â¨ ?´¨� ��Àî ��Â��ç� °þÂ® 9,11,11,12,12,13,14,14 ý¤�õ� ý�ûù¢�¢ ¤¢ (17

0/16 ( 4 0/13 ( 3 0/19 ( 2 0/08 ( 1

��Â��ç� °þÂ® ,¢�ª �ê�®� À��ø 9 �ûù¢�¢ ��Þ� �� Âð� .´¨� ùÀª �±¨�½õ 1/2 ¤��ãõ é�Â½÷� ø 3 ß�Ú÷��õ ý¤�õ� ýù¢�¢ 60 ¤¢ (18

85 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî ÀþÀ� ý�ûù¢�¢

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

Û¬�� ýÀþÀ� ý�ûù¢�¢ �� Ý��î �ê�®� �¤ x̄ ¤�ÀÖõ �ûù¢�¢ ¥� ×þ Âû �� Âð� , σ ¤��ãõ é�Â½÷� ø x̄ ß�Ú÷��õ �� ý¤�õ� ý�ûù¢�¢ ¤¢ (19

86 ü�Â¹� ýÂ¨�Â¨ ?´¨� üÜ±ì ý�ûù¢�¢ ��Â��ç� °þÂ® Â��Â� À�� ÀþÀ� ý�ûù¢�¢ ��Â��ç� °þÂ® ,¢�ª

2 ( 4 1 ( 3

1

2

( 2

1

4

( 1

Q
3

ø Q
1

ß�� ý�ûù¢�¢ Å÷�þ¤�ø ,ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ 44,42,41,40,36,35,34,33,31,29,27,26,25 ý¤�õ� ý�ûù¢�¢ (20

Â��ç� üîÀ÷� �� 96 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî

10/85 ( 4 10/15 ( 3 9/75 ( 2 9/25 ( 1

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

4 2 1 2 1 1 2 4 4 3 3 4 3 3 3 3 1 4 3 3
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(üÔ�¬�� ¤�õ�) 24 ù¤�Þª üþ�õ¥�¢�¡ 24.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî ÀþÀ� ß�Ú÷��õ ,Ý��î �ê�®� �¤ 12 ø 19 ø 29 ý�ûù¢�¢ Âð� .´¨� 30 �� Â��Â� ù¢�¢ 17 ß�Ú÷��õ (1

14/5 ( 4 13/5 ( 3 27/5 ( 2 28/5 ( 1

�ú÷� ß�Ú÷��õ ø ù¢�� ý¢�ã¬ °��Â� �� n,41, · · · ,11,6,m ý�ûù¢�¢ Âð� .´¨� a Â��Â� 10,9, · · · ,3,2,1 ý�ûù¢�¢ ß�Ú÷��õ (2

?´¨� ��Àî m+ n ¤�ÀÖõ ,Àª�� 5a− 4

50 ( 4 49 ( 3 48 ( 2 47 ( 1

x
1

, x
2

, · · · , x
100

ý¤�õ� ý�ûù¢�¢ ß�Ú÷��õ .´¨� 100 Â��Â� x
1

+1, x
2

+2, x
3

+3, · · · , x
100

+100 ý¤�õ� ý�ûù¢�¢ ß�Ú÷��õ (3

?´¨� ��Àî

50 ( 4 50/5 ( 3 49 ( 2 49/5 ( 1

ø¢ �¤ Û¬�� ýù¢�¢ 8 Âû Å³¨ ø �ê�®� �ú÷� �� �¤ y ÀþÀ� ýù¢�¢ Âð� .´¨� 100 Â��Â� x
1

, x
2

, · · · , x
7

ý¤�õ� ýù¢�¢ 7 ß�Ú÷��õ (4

?´¨� ��Àî y ¤�ÀÖõ .¢�ªüõ 200 Â��Â� ÀþÀ� ý�ûù¢�¢ ß�Ú÷��õ ,Ý��î Â��Â�

50 ( 4 100 ( 3 20 ( 2 10 ( 1

�� ,Àª��üõ 2 °þÂ® �� �î ýø Ý¹�� §¤¢ ýùÂÞ÷ .´¨� 15/5 Â��Â� 1 °þÂ® �� ��Àî Âû ¥�õ�Ç÷�¢ ×þ §¤¢ 4 ß�Ú÷��õ (5

84 ü÷�Æ÷� ýÂ¨�Â¨ ?¢¢Âð 16/5 ø� §¤¢ 5 ß�Ú÷��õ �� Àª�� ý¢Àä

19 ( 4 18/75 ( 3 18/5 ( 2 18/25 ( 1

88 ü®�þ¤ ¢�¥� ?´¨� ��Àî a,2a,3a,4a,5a ý�ûù¢�¢ Å÷�þ¤�ø ,À�ª�� Â��Â� a, a+ 2, a+ 4, a+ 6 ý�ûù¢�¢ Å÷�þ¤�ø ø ß�Ú÷��õ Âð� (6

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

92 ¤�Èî ¥� �¤�¡ ü®�þ¤ ?´¨� ��Àî �ûâ�Âõ ´��Æõ ß�Ú÷��õ ,Àª��üõ 5 �ú÷� Å÷�þ¤�ø ø 12 üþ�ûâ�Âõ á�®� ñ�Ï ß�Ú÷��õ (7

169 ( 4 149 ( 3 134 ( 2 124 ( 1

:´¨� Âþ¥ �¤�¬ �� B ø A Âð¤�î ø¢ ß�� �¤�úõ ö�õ¥� ��ÂÞ÷ (8

A : 15,14,15,16,17,19

B : 16,14,17,14,17,18

93 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ÂµÈ�� ��Àî ÛÞä ´ì¢

ü���Ç�� Û��ì Â�è ( 4 ö�ÆØþ ( 3 B ( 2 A ( 1
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¤ÀÖ� x
1

, x
2

+ 1, x
3

+ 2, x
4

+ 3, x
5

+ 4 ý�ûù¢�¢ Å÷� þ¤�ø ,Àª� � Â Ô¬ Â ��Â � x
1

, x
2

, x
3

, x
4

, x
5

ý�ûù¢�¢ Å÷� þ¤�ø Âð� (9

86 ü®�þ¤ ¢�¥� ?´¨�

4 ( 4 2 ( 3

√
2 ( 2 0 ( 1

xi ýù¢�¢ ¢�Àã� fi )?´¨� ��Àî Å÷�þ¤�ø ¤�ÀÖõ �¤�ú� ýù¢�¢ ¢�Àã� ß��ã� �� ,Àª�� 16 Â��Â� Âþ¥ ñøÀ� ý�ûù¢�¢ ß�Ú÷��õ Âð� (10

Â��ç� üîÀ÷� �� 94 ü®�þ¤ ýÂ¨�Â¨ (.´¨�

xi 12 14 16 18 20

fi 5 7 10 a 3

5/74 ( 4 5/55 ( 3 4/92 ( 2 4/85 ( 1

ý¤� õ� ý� ûù¢�¢ ¤� � ã õ é�Â ½ ÷� ,À ª� � 2/4 Â ��Â � x
1

, x
2

, · · · , xn ý¤� õ� ý� ûù¢�¢ ¤� � ã õ é�Â ½ ÷� Â ð� (11

?´¨� ��Àî −1
2

x
1

+ 2,−1
2

x
2

+ 2, · · · ,−1
2

xn + 2

1/2 ( 4 0/8 ( 3 -1/2 ( 2 0/6 ( 1

86 ü÷�Æ÷� ¢�¥� ?´¨� ��Àî x ¤��ãõ é�Â½÷� ,Àª�� 2 Â��Â� y ¤��ãõ é�Â½÷� Âð� .´¨� ¤�ÂìÂ� y = 3x− 5 ý�Î��¤ y ø x ß�� (12

2

9

( 4

2

3

( 3

3

2

( 2

9

2

( 1

��Àî m− x
1

a
,m− x

2

a
, · · · ,m− xn

a
ý�ûù¢�¢ ¤��ãõ é�Â½÷� ,´¨� k Â��Â� ax

1

+ b, ax
2

+ b, · · · , axn + b ý�ûù¢�¢ Å÷�þ¤�ø (13

(a 6= 0) ?´¨�

√
k

a2
( 4

√
k

a
( 3

k

a2
( 2

k

a
( 1

?´¨� ��Àî ��Â��ç� °þÂ® .´¨� 272 Â��Â� �ûù¢�¢ ��¤øÁ¹õ á�Þ¹õ ø 100 Â��Â� �ûù¢�¢ ��Þ� á�Þ¹õ ,ý¤�õ� ýù¢�¢ 50 ¤¢ (14

85 ü®�þ¤ ýÂ¨�Â¨

0/6 ( 4 0/5 ( 3 0/4 ( 2 0/3 ( 1

°þÂ® Â��Â� 1/5 ÀþÀ� ý�ûù¢�¢ ��Â��ç� °þÂ® ,Ý��î Ýî ��Àî Âû ¥� À��ø 7 Å³¨ ø Â��Â� ø¢ �¤ ý¤�õ� ýù¢�¢ 200 Âð� (15

86 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî üÜ±ì ý�ûù¢�¢ á�Þ¹õ .¢�ªüõ üÜ±ì ý�ûù¢�¢ ��Â��ç�

420 ( 4 350 ( 3 280 ( 2 210 ( 1

.´¨� ùÀª ù¢ø�ê� �ûù¢�¢ ß�Ú÷��õ

1

4

¢Àä ,ý¤�õ� ý�ûù¢�¢ ßþ� Â��Â � 2 �� .Àª��üõ 1/35 ,ý¤�õ� ý�ûù¢�¢ ��Â��ç� °þÂ® (16

¤�Èî ¥� �¤�¡ ü÷�Æ÷� ?´¨� ��Àî ÀþÀ� ý�ûù¢�¢ ��Â��ç� °þÂ®

1/2 ( 4 1/15 ( 3 1/08 ( 2 0/96 ( 1

Â��Â� 12 ¢Àä ¥� �ûù¢�¢ é�µ¡� ��¤øÁ¹õ á�Þ¹õ ø ´¨� ÂÔ¬ Â��Â� 12 ¢Àä ¥� �ûù¢�¢ ��ê�µ¡� á�Þ¹õ ,ý¤�õ� ýù¢�¢ 50 ¤¢ (17

94 ü÷�Æ÷� ýÂ¨�Â¨ ?´¨� ��Àî �ûù¢�¢ ��Â��ç� °þÂ® .´¨� 450

0/35 ( 4 0/3 ( 3 0/25 ( 2 0/2 ( 1

134



�ûâ�Âõ ßþ� á�®� ñ�Ï ¤¢ ��Â��ç� °þÂ® ,Àª��üõ 65/44 �ú÷� ´��Æõ ß�Ú÷��õ ø 8 Â��Â� üþ�ûâ�Âõ á�®� ñ�Ï ß�Ú÷��õ (18

94 ¤�Èî ¥� �¤�¡ ü�Â¹� ?´¨� ��Àî

0/25 ( 4 0/2 ( 3 0/15 ( 2 0/12 ( 1

?´¨� ��Àî �ú÷� ¤��ãõ é�Â½÷� ,Àª�� 6 �ú÷� ��Â��ç� ý��õ�¢ Âð� .À÷Â��Â� x
1

, x
2

, x
3

ý�ûù¢�¢ ý�÷��õ ø ß�Ú÷��õ (19

√
7 ( 4

√
6 ( 3

√
5 ( 2 2 ( 1

?´¨� ��Àî Q
3

ø Q
1

ß�� ý�ûù¢�¢ ý�÷��õ 12,7,15,12,13,9,10,10,8,7,11,14,14 ý¤�õ� ý�ûù¢�¢ ¤¢ (20

12/5 ( 4 12 ( 3 11/5 ( 2 11 ( 1

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

1 3 2 4 2 1 4 4 3 4 3 3 2 3 4 2 3 1 1 1
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9 ÛÊê

Â�¡� ý�û¤�Ø�î ����

b

¨

98 ¤�Ø�î ����

b

¨ 1.9

(¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 1.1.9

�µÈðÂ� ø �µê¤ �¤ �÷�¡¢ø¤ ¤¢ ýÂµõ 1200 ý�Ü¬�ê Õþ�ì ßþ� .´¨� �Ö�ì¢ ¤¢ Âµõ 100 Àî�¤ �� ¤¢ ,ý¤���õ Õþ�ì ×þ ´äÂ¨ (1

?´¨� �Ö�ì¢ ¤¢ Âµõ À�� ,�÷�¡¢ø¤ �� ´äÂ¨ .´¨� �Ö�ì¢ 5 ´ÈðÂ� ø ´ê¤ ö�õ¥ é�µ¡� .´¨�

25 ( 4 20 ( 3 15 ( 2 12 ( 1

?´¨� ��Àî ,

a+ 1

a
¢Àä ,Àª�� 3a+

√

2a2 + 4a = 2 Âð� (2

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

´±Æ÷ .À�îüõ Ý�ÆÖ� 2 ø 1 ý�û´±Æ÷ �� �¤ ö� ´��Æõ ,À�î Û¬ø Ýû �� �¤ ë�¨ ø¢ ý�ûÍ¨ø �î üÎ¡ù¤�� ,�Ö÷¥ø£ ×þ ¤¢ (3

?´¨� ��Àî ,�Ö÷¥ø£ ö� ý�ûùÀä�ì

2

5

( 4

1

4

( 3

1

5

( 2

1

6

( 1

¶Ü·õ ´��Æõ .´¨� ùÀª Ý¨¤ AM �÷��õ ø AH á�Ô�¤� AC = 6 ø AB = 3

√
5 Ý��ì á�®� , ABC ý�þø��ó�Ý��ì ¶Ü·õ ¤¢ (4

?´¨� , AMH ¶Ü·õ ´��Æõ Â��Â� À�� , ABC

18 ( 4 15 ( 3 12 ( 2 10 ( 1

?´¨� ��Àî ,

h
2

h
1

´±Æ÷ .À�µÆû �þø��ó�Ý��ì ¶Ü·õ ø¢ ý�ûá�Ô�¤� h
2

ø h
1

,Âþ¥ ÛØª ¤¢

4

5

(2

3

5

(1

3

4

(4

2

3

(3

(5

۳
۴h۱

h۲

?À�µÆû âÏ�Öµõ ,ñ�Ï ��Àî �� g(x) =
x− 9

2

ø f−1
â��� ø¢ ý�û¤�¢�Þ÷ ,Àª�� f(x) = x2 − 2x− 3; x ≥ 1 Âð� (6

21 ( 4 18 ( 3 15 ( 2 12 ( 1
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?´¨� ��Àî , sin
(

17π

3

)

cos
(−17π

6

)

+ tan
(

19π

4

)

sin
(−11π

6

)

�¤�±ä Û¬�� (7

1

2

( 4

1

4

( 3 −1
2

( 2 −1
4

( 1

?´¨� ��Àî b .´¨� y = a+ b sin
(

x+
π

3

)

â��� ¤�¢�Þ÷ ¥� üµÞÆì ,ø¤��ø¤ ÛØª

3

2

(2

√
3

2

(1

2 (4

√
3 (3

(8

√

۳

−

۳
۲

?´¨� ��Àî , log
8

(9x+ 1) ,Àª�� (0/4)
2x− 1

=

(

125

8

)

x2

Âð� (9

3

2

( 4

4

3

( 3

3

4

( 2

2

3

( 1

?´¨� ��Àî U(x) .´¨� y = log
2

U(x) â��� ¤�¢�Þ÷ ,ø¤��ø¤ ÛØª

(x+ 1)−1 (2 x+ 1 (1

1− x (4 x− 1 (3

(10

−۱

?´¨� ��Àî , x → −8 üµìø ,

x2 + 10x+ 16

12+ 6

3

√
x

�¤�±ä À

a

� (11

-6 ( 4 -12 ( 3 -18 ( 2 -24 ( 1

?´¨� �µ¨��� ²� ¥� ÍÖê , x = −2 ý�ÎÖ÷ ¤¢ , f(x) =















8+ x3

|x+ 2| ; x 6= −2

a ; x = −2
ý�Î��® �� â��� , a ¤�ÀÖõ ��Àî ý�¥� �� (12

12 ( 4 6 ( 3 -6 ( 2 -12 ( 1

´�Öê�õ ñ�Þµ�� ,¢�ª Õê�õ ñø� ö�õ¥� ¤¢ ¢Âê ßþ� Âð� .´¨� 0/6 �ø¢ ö�õ¥� ¤¢ ø 0/7 ñø� ö�õ¥� ¤¢ ,ý¢Âê ´�Öê�õ ñ�Þµ�� (13

?¢�ªüõ Õê�õ ,ö�õ¥� ø¢ ßþ� ¥� üØþ ¤¢ Ûì�� ,ñ�Þµ�� ��Àî �� .´¨� 0/8 �ø¢ ö�õ¥� ¤¢ ýø

0/84 ( 4 0/82 ( 3 0/76 ( 2 0/74 ( 1

¤¢ ø 25 ø 80 °��Â� �� ñø� ùøÂð ¤¢ Å÷�þ¤�ø ø ýÂþÁ�´�ó�ÿÆõ ��ÂÞ÷ ß�Ú÷��õ ,À�µÆû ¤�î ñ�çÈõ ùøÂð ø¢ ,ù�ð¤�î ×þ ¤¢ (14

?´¨� Âµú� ùøÂð ��Àî .Àª��üõ 16 ø 72 �ø¢ ùøÂð

.¢Âî ö���üÞ÷ ÂÑ÷ ¤�úÒ� ( 4 ö�ÆØþ ( 3 �ø¢ ùøÂð ( 2 ñø� ùøÂð ( 1
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(¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 2.1.9

¤¢ Âµõ�Ü�î 5 ¢�� ´äÂ¨ Âð� .´¨� �µÈðÂ� ¢�� Óó�¿õ ´ú� ¤¢ ø �µê¤ ¢�� Õê��õ ´ú� ¤¢ �¤ Âµõ�Ü�î ×þ ý�Ü¬�ê ý�ùÀ÷Â� (15

?´¨� ´ä�¨ ¤¢ Âµõ�Ü�î À�� ,��¤� ý��û ¤¢ ùÀ÷Â� ´äÂ¨ ,Àª�� �Ö�ì¢ 9 ´ÈðÂ� ø ´ê¤ �Àõ ø ´ä�¨

15 ( 4 13/5 ( 3 12/5 ( 2 12 ( 1

?´¨� ��Àî , 4a+ 9 ¢Àä ,Àª�� 2a+
√
3a+ 16 = 1 Âð� (16

21 ( 4 15 ( 3 6 ( 2 4 ( 1

�¤ BA ¢�Àµõ� ø ùÀª Ý¨¤ AM �÷��õ ý¥��õ üÎ¡ C §�

b

¤ ¥� .´¨� BC = 7 ø AC = 6 ø AB = 4 á�®� , ABC ¶Ü·õ ¤¢ (17

?´¨� ��Àî , BD ýù¥�À÷� .´¨� ù¢Âî âÎì D ý�ÎÖ÷ ¤¢

9 ( 4 8/5 ( 3 8 ( 2 7/5 ( 1

ý¥�� õ Í¡ù¤� � ¤� ú� Âû .´¨� ùÀª Ý �ÆÖ � ýø�Æõ ´ÞÆì �¨ � � � Ö ÷¥ø£ ë�¨ ×þ

?´¨� ��Àî ,ù¢¥ �þ�¨ ����÷ ø¢ ´��Æõ ´±Æ÷ .À÷ÂÚþÀØþ

1

5

(2

1

6

(1

1

4

(4

2

9

(3

(18

ÂÎì ñ�Ï ,Àª�� BH = 15 Âð� .´¨� ùÀª Ý¨¤ BD ÂÎì Â� AH ¢�Þä A ý�ÎÖ÷ ¥� , AB = 17 ñ�Ï �� ABCD Û�ÎµÆõ ¤¢ (19

?´¨� ÂµÈ�� ¤ÀÖ� , 19 Àä ¥� Û�ÎµÆõ

3

5

( 4

7

15

( 3

1

3

( 2

4

15

( 1

?´¨� ��Àî Âþ¥ �¤�±ä Û¬�� ,Àª�� ��¨ â�¤ ¤¢ α ö�Þî ý�úµ÷� ø tanα =
4

3

Âð� (20

sin
(

9π

2

+ α
)

cos
(

7π

2

− α
)

− tan
(

α− 3π

2

)

0/48 ( 4 0/27 ( 3 -0/52 ( 2 -1/23 ( 1

?´¨� ��Àî x =
π

6

¤¢ â��� ¤�ÀÖõ .´¨� y = a+ b cos
(π

2

− x
)

â��� ¤�¢�Þ÷ ¥� üµÞÆì ,ø¤��ø¤ ÛØª

2 (2 1/5 (1

1+
√
3 (4 2/5 (3

(21

۳

?´¨� ��Àî , log
6

(x− 2) ,Àª�� 3
x2 − 2

= 81

x
Âð� (22

2

3

( 4

1

2

( 3

1

3

( 2

1

4

( 1
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��Àî �� �¤ y = 1 Í¡ ü�½�õ ßþ� .´¨� y = −1+ logb(2x+ a) â��� ¤�¢�Þ÷ ,Âþ¥ ÛØª

?À�îüõ âÎì ,ñ�Ï

5 (2 4 (1

7 (4 6 (3

(23

۱
۲

۲

?´¨� ��Àî , x → 2 üµìø ,

2− 3

√
3x+ 2

5x2 − 18x+ 16

�¤�±ä À

a

� (24

−1
8

( 4 −1
6

( 3 −1
4

( 2 −1
3

( 1

?´¨� �÷�Ú� , x = 2 ¤¢ üÚµ¨��� ÂÑ÷ ¥� , f(x) =















x2 − 4

2|x− 2| ; x 6= 2

2 ; x = 2

ý�Î��® �� â��� (25

�µ¨��� (2 �µ¨��� ²� ¥� (1

�µ¨��� ´¨�¤ ¥� (4 �µ¨����÷ ´¨�¤ ¥� ø �µ¨����÷ ²� ¥� (3

,ø¢ ö� ¥� üØþ Ûì�� ´�Öê�õ ñ�Þµ�� .´¨� ýø ´¨ø¢ ´�Öê�õ ñ�Þµ�� Â��Â� 2 ,ÛÖµÆõ ö�õ¥� ×þ ¤¢ ,ý¢Âê ´�Öê�õ ñ�Þµ�� (26

?´¨� ��Àî ¢Âê ßþ� ´�Öê�õ ñ�Þµ�� .´¨�

7

9

2

3

( 4

4

9

( 3

1

3

( 2

1

6

( 1

.´¨� ù¢�� 11/5 ø 13,15/5,16,16/5 : (B) Âð¤�î ý�Â � ø 12 ø 13,14,15,16 : (A) Âð¤�î ý�Â � �¤�úõ ��ÂÞ÷ (27

?´¨� ÂµÈ�� ��Àî ÛÞä ´ì¢

.¢Âî ö���üÞ÷ ÂÑ÷ ¤�úÒ� ( 4 ö�ÆØþ ( 3 B ( 2 A ( 1

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 3.1.9

?´¨� üÖ�Ö� ý�Èþ¤ ø¢ ý�¤�¢ , (2m− 1)x2 + 6x +m− 2 = 0 �ø¢ ��¤¢ ý�ó¢�ãõ , m Âþ¢�Öõ �ä�Þ¹õ ��Àî ý�¥� �� (28

−1 < m < 2/5 ( 4 −1 < m < 3/5 ( 3 −2 < m < 3/5 ( 2 −2 < m < 2/5 ( 1

��¹÷� ¤�î ßþ� ´ä�¨ 20 ¤¢ ,À��î ¤�î Ýû �� ø¢ Âû Âð� .À�îüõ ²þ�� ¢�ûÂê ¥� Â�¢ø¥ ´ä�¨ 9 üþ�ú�� �� �¤ �Ü

a

¹õ ×þ ¥øÂú� (29

?Àû¢üõ ��¹÷� �¤ ¤�î ßþ� ´ä�¨ À�� ¤¢ üþ�ú�� �� ¥øÂú� .¢�ªüõ

36 ( 4 35 ( 3 33 ( 2 32 ( 1
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ý�ûùÀä�ì ´±Æ÷ ,À�îüõ Ý�ÆÖ� 5 �� 3 ´±Æ÷ �� �¤ ö� ´��Æõ À�î Û¬ø Ýû �� �¤ �ûë�¨ Í¨ø �î üÎ¡ ,�Ö÷¥ø£ ×þ ¤¢ (30

?´¨� ��Àî �Ö÷¥ø£

3

5

( 4

2

5

( 3

1

3

( 2

1

4

( 1

¤¢ ýÂ�ð�¹�µ÷ ��Àî �

f

õ��ó� .´¨� ý¥�ó ×þ ý�û§�

b

¤ ,ö� ÂÎì ø¢ Í¨ø ø ¤ø�¹õ Â�è âÜ® ø¢ Í¨ø , ABCD üãÜ®¤�ú� ¤¢ (31

?´¨� ´¨¤¢ ,øÂÔõ üãÜ®¤�ú� ¢¤�õ

.À÷�Ýû Â� ¢�Þä ÂÎì ø¢ (2 .À÷Â��Â� ,ÂÚþ¢ ¤ø�¹õ Â�è âÜ® ø¢ (1

.À÷�ý¥��õ ,¤ø�¹õ Â�è âÜ® ø¢ (4 .À÷Â��Â� ,ý¥�ó ý�û§�

b

¤ Ûõ�ª âÜ® ø¢ (3

âÎì 2 ø 1 ý�ûñ�Ï � � �ÎÖ ÷ ø¢ ¤¢�¤ y = x2 − x â�� � ¤�¢�Þ ÷ , f(x) = −2+
(

1

2

)
Ax+B

�¤�¬ �� â �� � ×þ ¤�¢�Þ ÷ (32

?´¨� ��Àî f(3) .À�îüõ

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

?´¨� ��Àî , tan
11π

4

+ sin
15π

4

cos
13π

4

�¤�±ä Û¬�� (33

3

2

( 4

1

2

( 3 −1
2

( 2 −3
2

( 1

?´¨� �µ¨��� ,üÖ�Ö� ¢�Àä� �ä�Þ¹õ ýø¤ Â� , f(x) =















3x− 6

x−
√
x+ 2

; x > 2

ax− 1 ; x ≤ 2

ý�Î��® �� â��� , a ¤�ÀÖõ ��Àî ý�¥� �� (34

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

?´¨� ��Àî , P (A ∪B′) ù�Ú÷� , P (A ∩B′) = 0/2 ø P (A ∩B) = 0/6 Âð� , B ø A ÛÖµÆõ Àõ�È�� ø¢ ¤¢ (35

0/9 ( 4 0/85 ( 3 0/75 ( 2 0/7 ( 1

?´¨� ��Àî

Q
1

+Q
3

− 2Q
2

Q
3

−Q
1

¤�ÀÖõ ,´¨� Âþ¥ �¤�¬ �� �µªÁð ñ�¨ 10 ¤¢ ¤�Èî ×þ ý¤�Ø��  Â÷ (36

12/7,30/2,10/6,11/9,10/6,12/3,11/2,13/5,12/8,11/5

-0/275 ( 4 -0/175 ( 3 -0/125 ( 2 -0/225 ( 1

(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 4.1.9

?´¨� �û x ¤�½õ ß�þ�� ù¤��Þû , y = (1−m)x2 + 2(m− 3)x− 1 ý�ó¢�ãõ �� üÞú¨ , m Âþ¢�Öõ �ä�Þ¹õ ��Àî ý�¥� �� (37

2 < m < 6 ( 4 2 < m < 4 ( 3 2 < m < 5 ( 2 1 < m < 5 ( 1
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ý¥��õ A §�

b

¤ ¥� �î �¤ üÎ¡ ,À��ø 25 á�ãª ø B �îÂõ �� ý�ùÂþ�¢ , BC = 16 ø AB = AC = 17 Ýþ¤�¢ ABC ¶Ü·õ ¤¢ (38

?´¨� ��Àî , BD Í¡ ¥� C ý�ÎÖ÷ ý�Ü¬�ê .À�îüõ âÎì D ý�ÎÖ÷ ¤¢ ,¢�ªüõ Ý¨¤ BC

10/2 ( 4 9/6 ( 3 8/4 ( 2 7/2 ( 1

ùÀª Ý¨¤ AD ¥�ÆÞ�÷ ø AH á�Ô�¤� .´¨�À��ø 4 ø 3 Ý��ì á�®� ýù¥�À÷� ø A = 90

0

ý�þø�¥ , ABC ý�þø��ó�Ý��ì ¶Ü·õ ¤¢ (39

?´¨� ��Àî , DH ýù¥�À÷� .´¨�

16

35

( 4

12

35

( 3

9

35

( 2

8

35

( 1

Âä .À�îüõ âÎì 3 ø 1 ý�ûñ�Ï �� �ÎÖ÷ ø¢ ¤¢ �¤ y = x2 â��� ¤�¢�Þ÷ , f(x) = 3

Ax +B
�¤�¬ �� â��� ×þ ¤�¢�Þ÷ (40

?´¨� ��Àî ,�û y ¤�½õ �� â��� üì�� ý�ÎÖ÷

√
3 ( 4

1

3

( 3

1

9

( 2

1

27

( 1

?´¨� ��Àî , tan
17π

6

sin
11π

3

+ cos
10π

3

�¤�±ä Û¬�� (41

√
3 ( 4 1 ( 3 ÂÔ¬ ( 2 -1 ( 1

?´¨� ��Àî a .´¨� �µ¨��� R ýø¤ Â� , f(x) =







x⌊x⌋ ; |x| < 1

ax+ b ; |x| ≥ 1

ý�Î��® �� â��� , b ø a ¥� ýÂþ¢�Öõ ý�¥� �� (42

1

2

( 4 −1
2

( 3 -1 ( 2 −3
2

( 1

¯Âª �� Â�õ� ´îÂª ñ�Þµ�� .À��îüõ ´îÂª üÞÜä ý�Ö��Æõ ×þ ¤¢ 0/3 ø 0/6 ñ�Þµ�� �� °��Â� �� ��Àî Âû ¥øÂú� ø Â�õ� (43

?´¨� ��Àî ,¥øÂú� ö¢ÂØ÷ ´îÂª ¯Âª �� Â�õ� ´îÂª ñ�Þµ�� .´¨� 0/5 Â��Â� ¥øÂú� ´îÂª

6

7

( 4

11

14

( 3

5

7

( 2

9

14

( 1

22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

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

44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23

1 3 2 3 3 3 2 2 3 3 2 4 1 2 4 5 1 2 4 4 2
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99 ¤�Ø�î ����

b

¨ 2.9

(¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 1.2.9

§�Øãõ �� �û�Èþ¤ á�Þ¹õ Âð� .´¨� üÖ�Ö� ý�Èþ¤ ø¢ ý�¤�¢ 3x2 + (2m − 1)x + 2 −m = 0 �ø¢ ý��¤¢ ý�ó¢�ãõ (1

?´¨� ��Àî m ¤�ÀÖõ ,Àª�� Â��Â� �Èþ¤ ø¢ ö� �Â®Û¬��

7

2

( 4 -1 ( 3 3 ( 2

7

2

( 1

Âþ¥ ¯�Ö÷ ¥� ×þ��Àî ¥� ,üÞú¨ ßþ� .À�ª�� âì�ø y = ax2 + bx+ c üÞú¨ Â� , (1,11) ø (0,5) , (−2,5) ¯�Ö÷ À��î Âê (2

?¢¤Áðüõ

(2,15) ( 4 (2,9) ( 3 (−1,4) ( 2 (−1,3) ( 1

¤¢ À��ø 2 ,�û y ¤�½õ ¢�Àµõ� ¤¢ Å³¨ ø ´±·õ ´ú� ¤¢ À��ø 12 ,�û x ¤�½õ ¢�Àµõ� ¤¢ �¤ y =
√
x ý�Î��® �� â��� ¤�¢�Þ÷ (3

?´¨� ��Àî ,��Êµ¿õ �

b

À±õ ¥� , f â��� ¤�¢�Þ÷ �� Û¬�� ü�½�õ ¢¤�¡Â� ý�ÎÖ÷ ý�Ü¬�ê .Ý�û¢üõ ñ�Öµ÷� ,´±·õ ´ú�

6

√
10 ( 4 4

√
17 ( 3 6

√
7 ( 2 4

√
15 ( 1

?´¨� ��Àî , g ◦ f â��� ¢Â� ,À�ª�� g(x) = −x2 + 4x ø f(x) = 2x− ⌊2x⌋ Âð� (4

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

?´¨� ��Àî , g(6) + g(12) ¤�ÀÖõ ,Àª�� f(x) = x+
√
x â��� öø¤�ø g(x) Âð� (5

14 ( 4 13 ( 3 11 ( 2 10 ( 1

?´¨� ��Àî , log
12

6 ¤�ÀÖõ ,Àª�� log
4

3 = 0/8 Âð� (6

7

9

( 4

3

4

( 3

8

11

( 2

13

18

( 1

?´¨� ��Àî , f
(

− 5

3

)

.´¨� f(x) = −4+ 2

ax+ b
ý�Î��® �� â��� ¤�¢�Þ÷ ,Âþ¥ ÛØª (7

54 ( 1

60 ( 2

48 ( 3

28 ( 4

−۲

−

۱
۳

?´¨� ��Àî , f−1(2) .Àª�� øÂÔõ , f(x) =
2

x
+
(

1

2

)
x

2

ý�Î��® �� â��� , [0,+∞) ý��õ�¢ ¤¢ À��î Âê (8

log
2

(2+
√
3) ( 4 log

2

(1+
√
3) ( 3 log

2

(
√
3− 1) ( 2 log

2

(2−
√
3) ( 1
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(.À�µÆû ��¤¢ °Æ� Â� ùÀª ù¢�¢ ¢�Àä�) ?´¨� ��Àî , tan(300) cos(210) + tan(480) sin(840) �¤�±ä Û¬�� (9

2 ( 4 1 ( 3 ÂÔ¬ ( 2 −1
2

( 1

?´¨� ��Àî , lim
x→−2−

⌊x⌋+ 3

x+ 2

Û¬�� (10

1 ( 4 ÂÔ¬ ( 3 -1 ( 2 −∞ ( 1

?´¨� ��Àî ,Âþ¥ ñøÀ� �¤�¬ �� ý¤�õ� ý�ûù¢�¢ ��Â��ç� °þÂ® (11

ù¢�¢ 10,10,10,10,10,11,11,11,11,14,14,14,14,14,14,14

0/18 ( 4 0/17 ( 3 0/15 ( 2 0/12 ( 1

?´¨� ��Àî , ABC ¶Ü·õ ¤¢ AH á�Ô�¤� ýù¥�À÷� .´¨� øÂÔõ C(2,−2) ø B(7,3) , A(1,5) ý�û§�

b

¤ �� ü·Ü·õ (12

4

√
2 ( 4 5 ( 3 3

√
2 ( 2 4 ( 1

?´¨� ��Àî , MAB ¶Ü·õ Í�½õ .´¨� ùÀª ù¢�¢ Âþ¥ ÛØª Õ��Îõ ABCD ý�Ö÷¥ø£ á�®� ýù¥�À÷� (13

13/2 ( 1

13/6 ( 2

14/4 ( 3

14/8 ( 4

M

A B

CD

۴

۹

۷ ۵

ý�þø��ó�Ý��ì ¶Ü·õ ø¢ ý�û´��Æõ ´±Æ÷ .´¨� AC = 2 ø AB =
√
3 Ý��ì á�®� ñ�Ï , ABC ý�þø��ó�Ý��ì ¶Ü·õ ¤¢

?´¨� ��Àî , ABD ø HCD

(14

4

7

(2

3

7

(1

8

9

(4

16

21

(3

A

B
D

C

H

(¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 2.2.9

?´¨� ��Àî , m Âþ¢�Öõ ýù¥�� .´¨� ´±·õ ý�Èþ¤ ø¢ ý�¤�¢ 2x2 +mx+m+ 6 = 0 �ø¢ ý��¤¢ ý�ó¢�ãõ (15

(−6,−4) ( 4 (−6,0) ( 3 (−4,−2) ( 2 (−4,0) ( 1

,Âþ¥ ¯�Ö ÷ ¥� ×þ��Àî ¥� üÞú¨ ßþ� .Àª� � (3,1) ý�ÎÖ÷ Â � �¤Áð y = ax2 + bx + c üÞú¨ §�

b

¤ A(−1,9) À��î Âê (16

?¢¤Áðüõ

(1,5) ( 4 (2,5) ( 3 (5,−9) ( 2 (5,−7) ( 1
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¤¢ À��ø 16 ,�¤ �û x ¤�½õ �� ´±Æ÷ ö� ¤�¢�Þ÷ ý��þÂì .´¨� øÂÔõ , f(x) = x2 − 2x ; (x > 1) ý�Î��® �� â��� ¤�¢�Þ÷ (17

,��Êµ¿õ �

b

À±õ ¥� , f â��� ¤�¢�Þ÷ �� Û¬�� ü�½�õ ¢¤�¡Â� ý�ÎÖ÷ ý�Ü¬�ê .Ý�û¢üõ ñ�Öµ÷� ´±·õ ´ú� ¤¢ �û y ¤�½õ ¢�Àµõ�

?´¨� ��Àî

2

√
5 ( 4 5

√
2 ( 3 6

√
2 ( 2 4

√
5 ( 1

?´¨� ��Àî , g ◦ f â��� ¢Â� ,À�ª�� g(x) = 1− 2x

x+ 1

ø f(x) = ⌊x⌋ − x Âð� (18

(−∞,1] ( 4 [1,+∞) ( 3 (−1,1] ( 2 [−1,1) ( 1

?´¨� ��Àî , g(3) + g(15) Û¬�� .Àª�� f(x) = x+ 2

√
x â��� öø¤�ø g(x) À��î Âê (19

8 ( 4 10 ( 3 11 ( 2 12 ( 1

?´¨� ��Àî , log
18

8 ù�Ú÷� ,Àª�� log
3

2 =
5

8

Âð� (20

3

4

( 4

8

11

( 3

5

7

( 2

15

22

( 1

?´¨� ��Àî , f(2) .´¨� f(x) = −9+
(

1

3

)
ax+ b

ý�Î��® �� â��� ¤�¢�Þ÷ ,Âþ¥ ÛØª (21

234 ( 1

108 ( 2

72 ( 3

18 ( 4

−۶

۱
۲

x

y

?´¨� ��Àî , f−1(2) .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ f(x) =
2

x −
(

1

2

)
x

2

ý�Î��® �� â��� (22

log
2

(3+
√
5) ( 4 log

2

(2+
√
5) ( 3 log

2

(1+
√
5) ( 2 log

2

(−1+
√
5) ( 1

(.À�µÆû ��¤¢ °Æ� Â� ùÀª ù¢�¢ ¢�Àä�) ?´¨� ��Àî , tan(285) tan(−165)− sin(1095) cos9255) �¤�±ä Û¬�� (23

− cos2(15) ( 4 − sin2(15) ( 3 cos2(15) ( 2 sin2(15) ( 1

?´¨� �µ¨��� , x =
π

2

¤¢ , f(x) =



















2 sin2 x− sinx− 1

cos2 x
; x 6= π

2

a ; x =
π

2

ý�Î��® �� â��� , a ¤�ÀÖõ ��Àî ý�¥� �� (24

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

(

√

2

7

≈ 0/534

)

?´¨� ��Àî ,�ûù¢�¢ ��Â��ç� °þÂ® .À÷�øÂÔõ 10 ø 10,8,8,8,7,5 ý¤�õ� ý�ûù¢�¢ (25

0/30 ( 4 0/25 ( 3 0/20 ( 2 0/15 ( 1

145



ßþ� üÖê� âÜ® Â�Ñ÷ ý�÷��õ ýù¥�À÷� .À�µÆû y = 0 ø 2y − x = 2 , y + 2x = 16 ��¢�ãõ �� Í¡ �¨ Â� Õ±Î�õ ,ü·Ü·õ á�®� (26

?´¨� ��Àî ��Êµ¿õ ý�½Ô¬ ¤¢ ,¶Ü·õ

6 ( 4 3

√
3 ( 3 5 ( 2 2

√
5 ( 1

?´¨� ��Àî , MN ýù¥�À÷� .´¨�

MA

MD
=
2

3

ø �ûùÀä�ì ý¥��õ MN Í¡ù¤�� , ABCD ý�Ö÷¥ø£ ¤¢ (27

8 ( 1

8/75 ( 2

9 ( 3

9/5 ( 4

A ۷ B

N

C
۱۲

D

M

?´¨� ��Àî , ACE ø ABD ¶Ü·õ ø¢ ý�û´��Æõ ´±Æ÷ .´¨� CE = CD ø A ý�þø�¥ ¥�ÆÞ�÷ AD ,Âþ¥ ÛØª ¤¢ (28

2

3

(2

1

3

(1

√
3

2

(4

3

4

(3

A

۲

B
D

E

C

√

۶

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 3.2.9

À��ø 7 ø 3 ý�ûá�ãª ø B ø A �î�Âõ �� ùÂþ�¢ ¤�ú� .´¨� øÂÔõ ,��Êµ¿õ ý�½Ô¬ ¤¢ À��ø 8 ýù¥�À÷� �� AB Í¡ù¤�� (29

?À�µÆû üãÜ®¤�ú� ��Àî ý�û§�

b

¤ �

f

Ö�ì¢ ,ï¤�� ý�ûùÂþ�¢ �� ×��î ý�ûùÂþ�¢ üì�� ¯�Ö÷ .Ý��îüõ Ý¨¤

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

À�� , AFG ¶Ü·õ ´��Æõ .À�µÆû À��ø 5 ø 2 °��Â� �� , DC ø DE ý�ûÍ¡ù¤�� ýù¥�À÷� ø DG = 3DA ,Âþ¥ ÛØª ¤¢

?´¨� ABCD ý�Ö÷¥ø£ ´��Æõ À¬¤¢

(30

40 ( 1

36 ( 2

32 ( 3

24 ( 4

G

F

E
D

C

B
A

۲ ۵

ø¢ �� �¤ �Ö÷¥ø£ �î Ý��îüõ Ý¨¤ ö��� �Ö÷¥ø£ ý�ûùÀä�ì ý¥��õ üÎ¡ù¤�� .´¨� À��ø 9 ø 5 ý��Ö÷¥ø£ ý�ûùÀä�ì ýù¥�À÷� (31

?´¨� ��Àî ,Í¡ù¤�� ýù¥�À÷� .À�î Ý�ÆÖ� ,ýø�Æõ ´��Æõ �� ´ÞÆì

√
57 ( 4 4

√
3 ( 3

√
53 ( 2 7 ( 1

,ÀûÀ� ´¨¢ ¥� �¤ ùÀ÷�õüì�� �Â�

1

10

,ù¥ø¤ 30 ö�õ¥ �Àõ Âû ¤¢ ÂÑ÷ ¢¤�õ ÂÊ�ä Âð� .´¨� ¢���õ ýÂÊ�ä ¥� �Âð 24 ¤�ÀÖõ (32

(log3 = 0/48) ?À÷�õüõ üì�� ÂÊ�ä ö� ¥� �Âð 8 ¥ø¤ À�� ¥� Å�

240 ( 4 270 ( 3 300 ( 2 360 ( 1
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?´¨� ��Àî , a ¤�ÀÖõ .Àª�� �µ¨��� ù¤��Þû â��� ×þ , f(x) =







(x − 1)⌊x⌋ ; |x− 1| < 1

x2 + ax+ b ; |x− 1| ≥ 1

À��î Âê (33

5

2

( 4 1 ( 3 -1 ( 2 −3
2

( 1

¥� üØþ Ûì�� �î ßþ� ñ�Þµ�� ,´¨� ¢Âê ¢Àä ×þ ùÀª ø¤ ¢�Àä� á�Þ¹õ Ý�÷�À� Âð� .Ý��îüõ ���Â� ¤�� �¨ �¤ ü�ÚÞû §�� (34

?´¨� ��Àî ,Àª�� 2 ùÀª ø¤ ý�û§��

3

4

( 4

7

12

( 3

1

2

( 2

5

12

( 1

, P (B|A′) ,Àª�� P (B) = 0/3 ø P (B|A) = 0/25 , P (A) = 0/4 Âð� .À�µÆû ý��÷�Þ÷ ý�Ìê ×þ ¥� Àõ�È�� ø¢ B ø A (35

?´¨� ��Àî

1

5

( 4

1

4

( 3

1

3

( 2

2

3

( 1

(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 4.2.9

À�� ¥� Å� .Ý��îüõ �ê�®� Éó�¡ �� ö� ý�� �� ø �µª�¢Â� �¤ ñ�Ü½õ ¥� Âµ�ó 4 ¥ø¤ Âû .¢¤�¢ ¤�Âì ñ�Ü½õ Âµ�ó 100 üêÂÒ ¤¢ (36

(log2 = 0/3 , log3 = 0/48) ?¢�ªüõ ��óø� ´ÑÜè

1

3

ö� ´ÑÜè ¥ø¤

32 ( 4 30 ( 3 24 ( 2 20 ( 1

?´¨� ��Àî , f(x) = ⌊x⌋ sinπx ; |x| ≤ 2 â��� üÚµ¨����÷ ¯�Ö÷ ¢�Àã� (37

ÂÔ¬ ( 4 1 ( 3 2 ( 2 3 ( 1

ø A ý�ÎÖ÷ ¥� C §�

b

¤ ý�Ü¬�ê �î ´ê�þ ö���üõ ,��Êµ¿õ ý�½Ô¬ ¤¢ âì�ø ABC ¶Ü·õ ¤¢ C §�

b

¤ ý�Â� �þ�Þµõ ý�ÎÖ÷ À�� (38

?Àª�� ,À��ø 5 ø 7 °��Â� �� , AB Í¡ù¤��

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

?´¨� ��Àî EF × EG ¤�ÀÖõ .´¨� á�®��ý¥��µõ ABCD üãÜ®¤�ú� ,Âþ¥ ÛØª ¤¢ (39

EA2

( 1

ED2

( 2

EB × ED ( 3

FB × FC ( 4

A B

E F

C
D

G

?´¨� EAB ¶Ü·õ ´��Æõ Â��Â� À�� , ABCD ý�Ö÷¥ø£ ´��Æõ ,Âþ¥ ÛØª ¤¢ (40

16

9

(2

9

4

(1

36

25

(4

25

16

(3

A

B
D

C

۸

۶۳

۷
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¥� üØþ Ûì�� �î ßþ� ñ�Þµ�� ,´¨� ¢Âê ¢Àä ×þ ùÀª ø¤ ¢�Àä� á�Þ¹õ Ý�÷�À� Âð� .Ý��îüõ ���Â� ¤�� �¨ �¤ ü�ÚÞû §�� (41

?´¨� ��Àî ,Àª�� 3 ùÀª ø¤ ý�û§��

15

36

( 4

1

3

( 3

3

4

( 2

1

2

( 1

Àõ�È�� á�ìø ñ�Þµ�� , P (B′) > P (B) Âê �� ø P (A ∪B) = 0/6 , P (A ∩B) = 0/1 Âð� , B ø A ÛÖµÆõ Àõ�È�� ø¢ ¤¢ (42

?´¨� ��Àî , B

0/25 ( 4 0/2 ( 3 0/3 ( 2 0/4 ( 1

?´¨� ��Àî ,ß�Ú÷��õ ¥� �÷��õ Û®�Ô� ,�µÆÆð üÞ

a

î ý�ûù¢�¢ ü÷�ø�Âê ý��Ü�õ ¤�¢�Þ÷ �� ���� �� (43

0/3 ( 1

0/4 ( 2

0/5 ( 3

0/6 ( 4

داده

فراوانی

۵

۹

۱۱

۱۵

۷ ۹ ۱۱ ۱۳

22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

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

44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24 23

4 3 5 2 1 4 4 2 2 1 1 1 2 3 3 2 3 2 2 4 4
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1400 ¤�Ø�î ����

b

¨ 3.9

(¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 1.3.9

ø ë�ê Í¡Ý�÷ ýø¤ B ý�ÎÖ÷ �î ,Ýþ¥�¨üõ ö��� �¤ ABCD Û�ÎµÆõ .´¨� 3 Â��Â� A(2,4) áøÂª ý�ÎÖ÷ �� üÎ¡Ý�÷ °�ª (1

?´¨� ��Àî ,Û�ÎµÆõ Í�½õ .Àª�� C(−3,−1) ö� ��¨ §�

b

¤

3

√
10 ( 4 6

√
10 ( 3 18 ( 2 24 ( 1

ý¤�Ï �� ,Ýþ¥�¨üõ AH á�Ô�¤� �� �¤ ABC á�®��ýø�Æµõ ¶Ü·õ .ÀþÂ�Ú� ÂÑ÷ ¤¢ 3x− y = 5 Í¡ ýø¤ �¤ H(2,1) ý�ÎÖ÷ (2

?´¨� ��Àî , A §�

b

¤ ×þ ��Êµ¿õ .Àª�� À��ø

√
270¶Ü·õ Í�½õ �î

(

− 1

2

,
11

6

)

( 4

(

1

2

,
3

2

)

( 3

(

13

2

,−1
2

)

( 2

(

7

2

,
1

2

)

( 1

?À�µÆû �ó¢�ãõ ��Àî ý�û�Èþ¤ ,

1

(x
1

+ 1)3
ø

1

(x
2

+ 1)3
.À�ª�� x = 5− x2 ý�ó¢�ãõ ý�û�Èþ¤ x

2

ø x
1

À��î Âê (3

125x2 + 12x = 1 ( 4 125x2 = 12x+ 1 ( 3 125x2 = 16x + 1 ( 2 125x2 + 16x = 1 ( 1

?´¨� ��Àî , y − 2x ¤�ÀÖõ .´¨� BC ý¥��õ EF Âþ¥ ÛØª ¤¢ (4

−4 ( 1

−2 ( 2

2 ( 3

4 ( 4

A

E

B C

F

۴

y

x + ۱

y + x + ۱

y۲

۵− x

?´¨� ��Àî , OHC ¶Ü·õ ´��Æõ .´¨� 6 Â��Â� AC ë�¨ ñ�Ï ø ß�ì�Æó�ýø�Æµõ ABC ¶Ü·õ Âþ¥ ÛØª ¤¢ (5

4

3

(2

2

3

(1

9

7+ 4

√
3

(4

18

7+ 4

√
3

(3

۷۵◦

H ′

A

C

O

H
B

?´¨� ��Àî , f(x) =
log

4

(x2 − x− 2)
√

x2 − 1+ 1

ý�Î��® �� â��� ý��õ�¢ (6

(−2,1) ( 4 (−∞,−2) ∪ (1,+∞) ( 3 (−1,2) ( 2 (−∞,−1) ∪ (2,+∞) ( 1

?´¨� ��Àî ,��Êµ¿õ �

b

À±õ �� x =
√

y + 3−
√

y − 3 ø 2y = x2 ý�ûü�½�õ üì�� ý�ÎÖ÷ ý�Ü¬�ê (7

√
15 ( 4 2

√
3 ( 3

√
6 ( 2

√
3 ( 1

?´¨� ��Àî x ¤�ÀÖõ ,Àª��
3

x + 3

x+1 + 3

x+2 + 3

x+3 + 3

x+4 + 3

x+5

2

x−2 + 2

x−1 + 2

x + 2

x+1 + 2

x+2 + 2

x+3
= 52 Âð� (8

4 ( 4 3 ( 3 2 ( 2 1 ( 1
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?´¨� ��Àî , −1
2

≤ x <
1

2

ý�¥� �� y = 2|⌊3x⌋| − 1 â��� ¤�¢�Þ÷ (9

(2 (1

(4 (3

´ú� ¤¢ �û y ¤�½õ ¢�Àµõ� ¤¢
3

2

Å³¨ ø ´±·õ ´ú� ¤¢ �û x ¤�½õ ¢�Àµõ� ¤¢
π

2

ýù¥�À÷� �� �Àµ�� �¤ y = 2

| sin x|
â��� ¤�¢�Þ÷ (10

?´¨� ��Àî , [0, π] ý�Ü¬�ê ¤¢ �û x ¤�½õ �� Û¬�� ¤�¢�Þ÷ âÏ�Ö� Û½õ ¢�Àã� .Ý�û¢üõ ñ�Öµ÷� üÔ�õ

4 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

´±·õ ´ú� ¤¢ À��ø 2 �¤ Û¬�� ¤�¢�Þ÷ Å³¨ ø ù¢Âî Ý¨¤ y = x Í¡ �� ´±Æ÷ �¤ y = 2 +
√
x− 1 â��� ¤�¢�Þ÷ ý��þÂì (11

?´¨� ��Àî g(4) ¤�ÀÖõ .Ý�õ�÷üõ y = g(x) �¤ ö� ø Ý�û¢üõ ñ�Öµ÷� �û y ¤�½õ üÔ�õ ´ú� ¤¢ À��ø 3 ø �û x ¤�½õ

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

?´¨� ´¨¤¢ ýø�Æ� ��Àî ,Àª�� ¤�ÂìÂ� x, y > 1 ý�¥� �� logx y − 2 logy x = 1 ýø�Æ� Âð� (12

xy = 2 ( 4 y =
√
x ( 3 y = x3 ( 2 y = x2 ( 1

(.´¨� ¼�½¬ Ǳ�� ¢�Þ÷ ⌊ ⌋) ?´¨� ��Àî , lim
x→ π

6

−
⌊2 sinx− 1⌋ ¤�ÀÖõ (13

.¢¤�À÷ ¢��ø ( 4 1 ( 3 ÂÔ¬ ( 2 -1 ( 1

Âð� .´¨� 0/85 ¢Â�Ú� üó�±ì ùÂÞ÷ üó��µõ ö�½µõ� ø¢ ¤¢ ø 0/9 ¢Â�Ú� üó�±ì ùÂÞ÷ ö�½µõ� ×þ ¤¢ ¥�õ�Ç÷�¢ ×þ �î ßþ� ñ�Þµ�� (14

?´¨� ��Àî ,Àª�� ùÀª Õê�õ ��÷ üÜ±ì ö�½µõ� �î ßþ� ñ�Þµ�� ,Àª�� Õê�õ �ø¢ ö�½µõ� ¤¢ ¥�õ�Ç÷�¢

45

47

( 4

17

18

( 3

85

94

( 2

8

9

( 1

ý¤�Ï �� ,¢�¢ Û�ØÈ� ö���üõ ax2 + bx− c = 0�¤�¬ �� �ø¢ ý��¤¢ ý�ó¢�ãõ À�� . a, b, c ∈
{

1,2, · · · ,9
}

À��î Âê (15

?Àª�� ÂµÈ�� À��ø ø¢ ,�ó¢�ãõ ö�Þû ý�û�Èþ¤ �Â®Û¬�� ¥� �ó¢�ãõ Âû ý�û�Èþ¤ á�Þ¹õ �î

18 ( 4 16 ( 3 15 ( 2 14 ( 1

.´¨� ùÀª Û�ØÈ� Ýû¢¥�ø¢ ý�þ�� §�î ¥�õ�Ç÷�¢ 4 ø Ýû¢¥�þ ý�þ�� ¥�õ�Ç÷�¢ 4 Ûõ�ª ý¢Âð��õ üª¥�õ� ý�ÆÜ� ×þ ¤¢ (16

?¢Â�Ú÷ ¤�Âì �þ��Ýû ¥�õ�Ç÷�¢ ,ý¥�õ�Ç÷�¢ Âû ¤��î ¤¢ �î ý¤�Ï �� ,À���È�� �ûüóÀ�¬ ¤¢ ö�¥�õ�Ç÷�¢ ´ó�� À�� ��

1152 ( 4 276 ( 3 288 ( 2 144 ( 1
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¥� �Ìä ×þ .Àª� � � µ êÂ ÷ ¤�î � � ý¤�ÂØ� Ýì¤ ö� ¤¢ �î ,Ýþ¥�¨üõ üã� ±Ï ¢�Àä� ¥� ý��ä�Þ¹õÂþ¥ 5 ø 4 ,3 ,2 ,1 ��ì¤� � � (17

?´¨� ��Àî ,Àª�� ÂþÁ�Ç¿� 4 Â� ùÀª ��¿µ÷� �Ìä �î ßþ� ñ�Þµ�� .Ý��îüõ ��¿µ÷� ë�ê ý�ä�Þ¹õ

1

4

( 4

3

7

( 3

4

7

( 2

13

21

( 1

(¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 2.3.9

?´¨� , x3
2

+
1

x
1

ø x3
1

+
1

x
2

�ó¢�ãõ ��Àî ý�û�Èþ¤ .À�ª�� x = x2 − 4 ý�ó¢�ãõ ý�û�Èþ¤ x
2

ø x
1

À��î Âê (18

4x2 + 51x = 197 ( 4 4x2 = 51x+ 197 ( 3 4x2 + 51x = 221 ( 2 4x2 = 51x+ 221 ( 1

ý�÷��õ ýù¥�À÷� �î Ýþ¥�¨üõ ö��� �¤ ABC ß�ì�Æó�ýø�Æµõ ¶Ü·õ .À÷¤�¢ ¤�Âì x+ 2y = 7 Í¡ ýø¤ M(3,2) ø C , B ¯�Ö÷ (19

?´¨� ��Àî , A §�

b

¤ ×þ ��Êµ¿õ ñ�Ï .Àª�� ¶Ü·õ ýùÀä�ì BC ø À��ø 5

√
5 Â��Â� AM

-8 ( 4 -5 ( 3 -2 ( 2 5 ( 1

?´¨� ��Àî , lim
x→4

−

f(x) + g(x)

4− x
¤�ÀÖõ .´¨� ùÀª ù¢�¢ Âþ¥ ÛØª ¤¢ g ´¨�¤ Í¡ ø f üÞú¨ â��� ¤�¢�Þ÷ (20

−5
4

(2 −3
2

(1

3

2

(4

5

4

(3

۲

۱

M Âð� .À�îüõ âÎì B ø A ¯�Ö÷ ¤¢ �¤ -1 �

b

À±õ ¥� Âä �� ø (1,0) ý�ÎÖ÷ ¥� �¤Áð ´¨�¤ Í¡ y = −x2 + 2x + 1 üÞú¨ (21

?´¨�

√
26�ÂÌõ ��Àî , M ý�ÎÖ÷ ¥� üÞú¨ §�

b

¤ ý�Ü¬�ê ,Àª�� AB Í¡ù¤�� Í¨ø

1

2

( 4

√
2

2

( 3

√
3 ( 2 2 ( 1

?´¨� ��Àî , AC Í¡ù¤�� ñ�Ï .À÷�ý¥��õ EF ø CD , AB Âþ¥ ÛØª ¤¢ (22

4

3

(2

3

4

(1

3 (4 2 (3

A B

O

C D

E F

۲x

x

۴

y

۳y

۱

��Àî ,

sin
(

α+
π

2

)

− sin(α− π)

| tan2(α) − 1|
�¤�±ä Û¬�� .Àª� � cos(α) =

2

3

ø ü�� · Ü · õ �¤�ú� ý���� ÷ ¤¢ α ý�þø�¥ À� �î Âê (23

?´¨�

−4(2+
√
5)

3

( 4

4(2−
√
5)

3

( 3

4(−2+
√
5)

3

( 2

4(2+
√
5)

3

( 1

?´¨� ��Àî , f(x) = log
4

(

|x2 − 2| − x
)

ý�Î��® �� â��� ý��õ�¢ (24

(−∞,1) ∪ (2,+∞) ( 4 [−1,1) ∪ (
√
2,+∞) ( 3 (−∞,1) ∪ (

√
2,+∞) ( 2 (−∞,−

√
2) ∪ (2,+∞) ( 1
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ñ�Öµ÷� üÔ�õ ´ú� ¤¢ À��ø 2 �û y ¤�½õ ¢�Àµõ� ¤¢ Å³¨ ø üÔ�õ ´ú� ¤¢ �û x ¤�½õ ¢�Àµõ� ¤¢ À��ø 3 �¤ y = 2

x+|x|
â��� (25

?À�îüõ âÎì ,ñ�Ï ��Àî �� �¤ �û x ¤�½õ ,Û¬�� ü�½�õ .Ý�û¢üõ

7

2

( 4

5

2

( 3 −3
2

( 2 −5
2

( 1

?´¨� ��Àî a ¤�ÀÖõ ,Àª�� 9 Â��Â� x ¤�ÀÖõ , 2 logx a+ loga
√
x = 2 ý�ó¢�ãõ ¤¢ Âð� (26

9 ( 4 3 ( 3

1

3

( 2

1

9

( 1

©�ðÂ¡ ø¢ öÀª Àó�µõ ñ�Þµ�� ø À¬¤¢ 70 ,¤¢�õ ý¤�¢¤�� ýù¤ø¢ ß�óø� ¤¢ ÛÆ÷ ×þ ¤¢ Â÷ ©�ðÂ¡ ×þ öÀª Àó�µõ ñ�Þµ�� (27

��÷¢ �� Â÷ ©�ðÂ¡ üÜ±ì ö�Þþ�¥ ¤¢ �î ö� ñ�Þµ�� ,Àª�� Â÷ ,©�ðÂ¡ ß�õø¢ Âð� .´¨� À¬¤¢ 60 ö�Þþ�¥ üó��µõ ¤�� ø¢ ¤¢ Â÷

(.¢Â�ðüõ �¤�¬ Àó�� ×þ ÍÖê ù¤ø¢ Âû ¤¢ �î ´¨� ßþ� Â� Âê) ?´¨� ��Àî ,Àª�� ùÀõ�

6

7

( 4

7

10

( 3

2

3

( 2

20

27

( 1

ý�Ü¬�ê �î ´ª�÷ ö���üõ ax2 + bx− c = 0 �¤�¬ �� �ø¢ ý��¤¢ ý�ó¢�ãõ À�� . a, b, c ∈
{

1,2, · · · ,9
}

À��î Âê (28

?Àª�� À��ø ø¢ ,�ó¢�ãõ ö� ý�û�Èþ¤ âÞ� �� �ó¢�ãõ Âû ý�û�Èþ¤ �Â®Û¬��

36 ( 4 32 ( 3 28 ( 2 24 ( 1

�Ìä ×þ .Àª�� �µêÂ÷ ¤�î �� ý¤�ÂØ� Ýì¤ ,ö� �Ìä Âû ¤¢ �î ,Ýþ¥�¨üõ üã�±Ï ¢�Àä� ¥� ý��ä�Þ¹õÂþ¥ 5 ø 4 ,3 ,2 ,1 ��ì¤� �� (29

?´¨� ��Àî ,Àª�� ÂþÁ�Ç¿� 3 Â� ùÀª ��¿µ÷� �Ìä �î ßþ� ñ�Þµ�� .Ý��îüõ ��¿µ÷� ë�ê ý�ä�Þ¹õ ¥�

177

325

( 4

168

325

( 3

67

205

( 2

66

205

( 1

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 3.3.9

�¤� ± ä Û¬�� ,À � ª� � P ø S °� �Â � � � x4 − 7x2 − 5 = 0 ý� ó¢� ã õ ü Ö � Ö � ý� û�È þ¤ �Â®Û¬�� ø á�Þ¹ õ Â ð� (30

?´¨� ��Àî , 2P2 − 3SP + 2S

59+ 7

√
69 ( 4 50 ( 3 7+

√
69 ( 2 59− 7

√
69 ( 1

ßþÂµØþ¢�÷ .Àª�� ö� Â� §�Þõ 4x + 3y + 5 = 0 Í¡ ø ùÂþ�¢ ×þ ý�ûÂÎì x − y = 3 ø x + y = 1 ¯�Î¡ À��î Âê (31

?´¨� ��Àî ,ùÂþ�¢ ¥� M(4,−2) ý�ÎÖ÷ ý�Ü¬�ê

√
5− 2 ( 4

√
2

2

( 3

√
3−

√
2 ( 2

√
3− 1 ( 1

?´¨� ��Àî , MENF üãÜ®¤�ú� ´��Æõ .´¨� øÂÔõ Âþ¥ ÛØª Õ��Îõ ABCD Û�ÎµÆõ (32

13 (2

104

9

(1

16 (4

47

3

(3

۲

۴

۸

۱

A B

CD

M

N

F

E
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?´¨� ��Àî , (log
21

(3))
2

+ log
21

(147) log
21

(1323) �¤�±ä Û¬�� (33

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

?´¨� ��Àî , f(x) = log
6

1

6+
√

|x| − |x|
â��� ��Â��ç� ý��õ�¢ (34

(−4,4) ( 4 (4,9) ( 3 (−4,9) ( 2 (−9,9) ( 1

?´¨� ��Àî , f(x) = 9

log
3

x
â��� ¤�¢�Þ÷ (35

(2 (1

(4 (3

ÀþÀ� ü�½�õ �î Ý�û¢üõ ñ�Öµ÷� ö��� üÖê� ´ú� ¤¢ À��ø k − 2 ø Ý��ì ý�µ¨�¤ ¤¢ À��ø k �¤ y =
√
4− x ü�½�õ ¤�¢�Þ÷ (36

ñ�Öµ÷� ß�þ�� ´Þ¨ �� Ý��ì ý�µ¨�¤ ¤¢ À��ø 1 �¤ Û¬�� ü�½�õ Å³¨ .À�î âÎì 1 Âä �� ý��ÎÖ÷ ¤¢ �¤ ¢�¡ â��� öø¤�ø

?´¨� ��Àî ,�û x ¤�½õ �� ùÀõ� ´¨¢ �� ü�½�õ ¢¤�¡Â� ý�ÎÖ÷ ñ�Ï .Ý�û¢üõ

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

(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 4.3.9

Â� ö� á�®� �î ý¤�Ï �� ,¢¤�¢ ¤�Âì ÂÚþ¢ á�®��ýø�Æµõ ¶Ü·õ ×þ á�®� ýø¤ Â� á�®��ýø�Æµõ ¶Ü·õ ×þ ý�û§�

b

¤ (37

?´¨� ��Àî ,ÂµØ��î ¶Ü·õ ´��Æõ �� Âµð¤�� ¶Ü·õ ´��Æõ ´±Æ÷ .À÷¢�Þä ÂÚþÀØþ

4 ( 4 3/5 ( 3 2

√
3 ( 2 3 ( 1

?´¨� ��Àî , logc a. logc b ù�Ú÷� ,Àª�� ¤�ÂìÂ� loga c+ logb c = 1 ýø�Æ� c ø b , a ×þ Óó�¿õ ø ´±·õ ¢�Àä� ý�¥� �� Âð� (38

2 logc(a+ b) ( 4 logc(a+ b) ( 3 2 logc(ab) ( 2 logc(ab) ( 1

?´¨� ��Àî , log
2

(4
x
+ 15) = x+ 3 ý�ó¢�ãõ ý�û���� á�Þ¹õ (39

log
4

15 ( 4 log
2

15 ( 3 15 ( 2 8 ( 1
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?´¨� ��Àî ,

√

x+
√

−x3 + 4x2 + 25x− 100+

√

x2 +
√

−x2 + 6x− 8 = x+ 2 ý�ó¢�ãõ ý�û���� ¢�Àã� (40

ÂÔ¬ ( 4 1 ( 3 2 ( 2 3 ( 1

?´¨� ��Àî , a+ b ¤�ÀÖõ .Àª�� f(x) = 2

−
√

5 sin2(x) − 1

â��� ¢Â� [a, b] À��î Âê (41

5

4

( 4

3

4

( 3

1

2

( 2

1

4

( 1

¢�Þ÷ ⌊ ⌋)?´¨� ��Àî , f â��� ý��õ�¢ ,Àª��
[

log
2

3, log
2

5

]

Â��Â� , f(x) = log
1

2

(

1

12+ ⌊√x⌋ − |x|

)

− 1 â��� ¢Â� Âð� (42

üÜî Â��ç� �� (.´¨� ¼�½¬ Ǳ��

[2,8] ( 4 [2,9) ( 3 [3,8] ( 2 [3,9) ( 1

ý��ÎÖ÷ ¤¢ �¤ ¢�¡ â��� öø¤�ø ÀþÀ� ü�½�õ �î ,Ý�û¢üõ ñ�Öµ÷� ö��� Ý��ì ý�µ¨�¤ ¤¢ À��ø k �¤ y =
√√

x+ 3 ü�½�õ ¤�¢�Þ÷ (43

ñ�Öµ÷� ²� ´Þ¨ �� üÖê� ´ú� ¤¢ À��ø 4 ø ù¢Âî ��þÂì �û x ¤�½õ �� ´±Æ÷ �¤ Û¬�� ü�½�õ Å³¨ .À�î âÎì 1 Âä ��

?¢¤�¢ ¤�Âì ,ùÀõ� ´¨¢ �� ü�½�õ ¤�¢�Þ÷ ýø¤ Âþ¥ ¯�Ö÷ ¥� ×þ��Àî .Ý�û¢üõ

(

0,−
√
5

)

( 4

(

0,1−
√
5

)

( 3

(

−
√
5,0

)

( 2

(

1−
√
5,0

)

( 1

23 22 21 20 19 18 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1

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

46 45 44 43 42 41 40 39 38 37 36 35 34 33 32 31 30 29 28 27 26 25 24

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

154



1401 ¤�Ø�î ����

b

¨ 4.9

(¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 1.4.9

á�Ô�¤� ñ�Ï .À�µÆû BC : 2y − 7x = −19 ø AC : 4y − 3x = 17 , AB : y + 2x = 7 ��¢�ãõ �� ¶Ü·õ ×þ âÜ® �¨ (1

?´¨� ��Àî , BH

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

?¢¤ÁðüÞ÷ ��Êµ¿õ ý�û¤�½õ ��¨ ����÷ ¥� y = ax2 + (3+ 2a)x üÞú¨ , a ¤�ÀÖõ À�� ý�¥� �� (2

2 ( 4 1 ( 3 a Âþ¢�Öõ ��Þ� ( 2 a ¤�ÀÖõ º�û ( 1

?¢¤�¢ �Ìä À�� ⌊3x⌋ Âþ¢�Öõ �ä�Þ¹õ ,Àª�� 4− 2x

3x+ 1

≥ 0 Âð� (3

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

¢¤�¡Â� �ÎÖ÷ �Ü¬�ê .Ý�û¢üõ ñ�Öµ÷� üÔ�õ ´ú� ¤¢ À��ø 2 ,�û x ¤�½õ ¢�Àµõ� ¤¢ �¤ f(x) = 4x− x2 �Î��® �� â��� ¤�¢�Þ÷ (4

?´¨� ��Àî ��Êµ¿õ �

b

À±õ ¥� , f â��� ¤�¢�Þ÷ �� Û¬�� ü�½�õ

√
10 ( 4 2

√
5 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî , a ¤�ÀÖõ ø¢ ßþ� é�µ¡� .´¨� ÂÚþ¢ �

b

Èþ¤ Â��Â� �¨ , 3x2 − ax+ 4 = 0 �

b

ó¢�ãõ �

b

Èþ¤ ×þ , a ¤�ÀÖõ ø¢ ý�¥� �� (5

18 ( 4 16 ( 3 9 ( 2 8 ( 1

?¢¤�¢ ´±·õ �Èþ¤ À��

√
x+ 1√

x− 1+ 3

−
√
x+ 1

3−
√
x− 1

=
x− 1√
x− 1

�ó¢�ãõ (6

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� BDE ¶Ü·õ ´��Æõ Â��Â� À�� , BCE ¶Ü·õ ´��Æõ .´¨� DE âÜ® ý¥��õ BC âÜ® , ABC ¶Ü·õ ¤¢ (7

1/5 ( 1

1/7 ( 2

2/1 ( 3

2/4 ( 4

A

D

B
C

E

۵

۷

?´¨� ¤ÀÖ� bc Û¬�� ,Àª�� f + g = 5 Âð� .À�µÆû ´��� g(x) = c− (3b − 3)x ø f(x) = b− 3ax â��� ø¢ (8

6 ( 4 4 ( 3 -4 ( 2 −6 ( 1

?À�îüõ ¤�±ä �ÎÖ÷ ��Àî ¥� y = x3 − x+ 1 â��� öø¤�ø (9

(

− 1

2

,−11
8

)

( 4 (1,2) ( 3

(

5

8

,
1

2

)

( 2 (−1,−2) ( 1
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?´¨� ��Àî m Âþ¢�Öõ �ä�Þ¹õ ,Àª�� tan
(π

4

− x
)

=
1−m

2+m
ø −π

4

< x <
π

4

Âð� (10

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

?´¨� ��Àî log
4

12 Û¬�� ,Àª�� log
8

18 = m Âð� (11

3m− 1

4

( 4

3

4

(

m− 1

)

( 3

3m+ 1

4

( 2

3

4

(

m+ 1

)

( 1

?´¨� ¤ÀÖ� a− b Û¬�� ,Àª�� f−1(−1) = −1 Âð� .À�îüõ ¤�±ä ��Êµ¿õ �

b

À±õ ¥� f(x) = a+ b
(

1

2

)
x
â��� (12

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî lim
x→2

+

x2 − 4

x3 − ⌊x3⌋ Û¬�� (13

+∞ ( 4 1 ( 3

1

3

( 2 ÂÔ¬ ( 1

?´¨� ��Àî lim
x→0

f(x)

x
Û¬�� ,Àª�� f(x) = x

(

√

2x+ 1

5x+ 9

)

3

Âð� (14

3

14

( 4

2

7

( 3

1

9

( 2

1

27

( 1

�î ßþ� ñ�Þµ�� .´¨� 0/5 ý¤�Þ�� ßþ� �� �µ±õ ¢Âê ßµê�þ ¢�±ú� ñ�Þµ�� ø 0/08 Â��Â� ý��ãõ�� ¤¢ ý¤�Þ�� ×þ á��ª ñ�Þµ�� (15

?´¨� À¬¤¢ À�� ,À��þ ¢�±ú� ø ¢�ª �µ±õ ý¤�Þ�� ßþ� �� �ãõ�� ßþ� ¥� ý¢Âê

4 ( 4 2 ( 3 0/04 ( 2 0/02 ( 1

Â��Â� ß�Ú÷��õ ¥� ù¢�¢ ×þ é�µ¡� ø −1 �þ +1 Â��Â� ß�Ú÷��õ ¥� ,ý¤�õ� ù¢�¢ ´Èû é�µ¡� .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ý¤�õ� ù¢�¢ 9 (16

?´¨� ��Àî ,�ûù¢�¢ ßþ� ¤��ãõ é�Â½÷� .´¨� ÂÔ¬

2

√
2

3

( 4

2

3

( 3 2

√
2 ( 2

√
2 ( 1

ø �÷��õ é�µ¡� ,Ý�þ��ê��� À��ø 2 �ûù¢�¢ �Þû �� Âð� .À�µÆû üó��µõ üã�±Ï ¢�Àä� ý¤�õ� �ãó�Îõ ×þ ¤¢ ùÀª ý¤ø�âÞ� ý�ûù¢�¢ (17

?´¨� ¤ÀÖ� ÀþÀ� ý�ûù¢�¢ ß�Ú÷��õ

4 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

(¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 2.4.9

?´¨� ��Àî C(7,11) ø B(3,3) , A(1,9) ý�û§�

b

¤ �� ü·Ü·õ ¤¢ AH á�Ô�¤� ñ�Ï (18

6 ( 4 2

√
5 ( 3

√
10 ( 2 2 ( 1
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?´¨� ¤ÀÖ� b− a ¤�ÀÖõ .ÅØäÂ� ø ¢¤�¢ ¤�Âì y = 2bx2 − bx− 1 üÞú¨ ýø¤ y = −ax2 + ax+ 2 üÞú¨ §�

b

¤ (19

18 ( 4 -18 ( 3 6 ( 2 −6 ( 1

?´¨� ��Àî a+ b ¤�ÀÖõ ,À�ª�� x2 − (a2 + b2 − 12)x + a+ b− 1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ø üã�±Ï ¢�Àä� b ø a Âð� (20

12 ( 4 9 ( 3 5 ( 2 2 ( 1

?¢¤�¢ ´±·õ �Èþ¤ À��

1√
2− x+ 2

− 1

2−
√
2− x

=
2− x

5

√
2− x

�ó¢�ãõ (21

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî BDE ¶Ü·õ ´��Æõ �� CDE ¶Ü·õ ´��Æõ ´±Æ÷ ,Âþ¥ ÛØª ¤¢ (22

1

2

( 1

2

3

( 2

3

4

( 3

1 ( 4

A

D

B
C

E

۳ ۴

۶ ۸

?¢¤�¢ �Ìä À��

⌊ x

2

⌋

Âþ¢�Öõ �ä�Þ¹õ ,Àª�� −2 <
1− 3x

x+ 1

< 0 Âð� (23

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

?´¨� ��Àî f â��� ¢Â� ,Àª�� ´��� â��� ×þ �

b

Î��® f(x) = (ax+ 2)(b − x)− 7x2 Âð� (24

4

7

( 4 −4
7

( 3

2

7

( 2 −2
7

( 1

?À�îüõ ¤�±ä �ÎÖ÷ ��Àî ¥� y = −3x3 + 2x− 11 â��� öø¤�ø (25

(−12,−1) ( 4 (−1,10) ( 3 (2,−31) ( 2 (9,−2) ( 1

?´¨� ��Àî m Âþ¢�Öõ �ä�Þ¹õ ,Àª�� sin2x =
m− 1

4

ø − π

12

< x <
5π

12

Âð� (26

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

?´¨� ��Àî ac ¤�ÀÖõ .Àû¢üõ ö�È÷ �¤ y = c+ a cos bx â��� ¤�¢�Þ÷ ¥� üµÞÆì ,Âþ¥ ÛØª (27

-5 ( 1

-3 ( 2

−5
2

( 3

−3
2

( 4
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?´¨� ��Àî log(3b− 8) ¤�ÀÖõ ,Àª�� log
8

b =
2

3

(

1+ a
)

ø log
2

3 = a Âð� (28

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

?´¨� ¤ÀÖ� a− b Û¬�� ,Àª�� f−1(8) = 5 Âð� .À�îüõ ¤�±ä

(

1

2

,1
)

�ÎÖ÷ ¥� f(x) =
3

√

2

ax+ b
â��� (29

ÂÔ¬ ( 4 1 ( 3 2 ( 2 3 ( 1

?´¨� ��Àî lim
x→−1+

|x+ 1|+ ⌊x⌋
x− ⌊−x⌋ Û¬�� (30

1 ( 4

1

2

( 3 ÂÔ¬ ( 2 −∞ ( 1

�¤�¬ ßþ� Â�è ¤¢ ,Ýþ¥�À÷�üõ ÂÚþ¢ �Ø¨ ×þ ,À÷�ª Âû�Ò "´È�' ø¢ Âû �þ "ø¤' �Ø¨ ø¢ Âû Âð� .Ý��îüõ ���Â� �¤ �Ø¨ ø¢ (31

?¢�ªüõ Âû�Ò "´È�' �� �Ø¨ ø¢ �

f

Ö�ì¢ ,ñ�Þµ�� ��Àî �� á�Þ¹õ ¤¢ .Ý��îüõ ���Â� ÂÚþ¢ �Ø¨ ø¢

3

8

( 4

3

4

( 3

1

2

( 2

1

4

( 1

��Àî b ¤�ÀÖõ ,Àª�� a > 0 Âð� .´¨� 3,−1, b,−1,0, a Â��Â� ß�Ú÷��õ ¥� �ú÷� é�µ¡� ø 2 ý¤�õ� ù¢�¢ Çª ¤��ãõ é�Â½÷� (32

?´¨�

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

ý�ûù¢�¢ ß�Ú÷��õ ¥� Â�×��î À��ø 6 ,�÷��õ ¥� ÂµØ��î ý�ûù¢�¢ ß�Ú÷��õ ��þÂì .´¨� 3 Â��Â� ý¤�õ� ù¢�¢ ý¢�Àã� �ø¢ í¤�� (33

?´¨� ��Àî �ûù¢�¢ ß�Ú÷��õ ,Àª�� �ø¥ �ûù¢�¢ ¢�Àã� Âð� .´¨� �÷��õ ¥� Â�ï¤��

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

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 3.4.9

?´¨� ¤ÀÖ� a ¤�ÀÖõ .´¨� 5 ø

√
29 Â��Â� °��Â� �� C(−1,4) ø B(−3,2) �ÎÖ÷ ø¢ ¥� x+ y = a Í¡ ýø¤ A �ÎÖ÷ �Ü¬�ê (34

-2 ( 4 −1
2

( 3

1

2

( 2 2 ( 1

?´¨� ��Àî ,üÞú¨ ö¤�Ö� ¤�½õ .´¨� 2 Â��Â� y = mx2 − 12x+ 5m− 1 â��� ¤�ÀÖõ ßþÂµÞî (35

x = 3/5 ( 4 x = 3 ( 3 x = 2/5 ( 2 x = 2 ( 1

?´¨� ¤ÀÖ� a ¤�ÀÖõ ,Àª�� 3α2+2β2 = 12

√
2+85 ø α < β < 0 Âð� .À�µÆû x2+6x+ a = 0 �ó¢�ãõ ý�û�Èþ¤ β ø α (36

2 ( 4

21

5

( 3

13

4

( 2 1 ( 1
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?´¨� ¤ÀÖ�

(

1

a3 −
√
a3 + 1

+
1

a3 +
√
a3 + 1

)

1401

Û¬�� ,Àª��

1

a3 + 1

+
1

a3 − 1

= 2 Âð� (37

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

.´¨� Âµõüµ÷�¨ 14/4 ø 2/5 À�îüõ ¢�¹þ� Â�ø ýø¤ Â� ,Â�ø Â� ¢¤�ø á�Ô�¤� �î üÎ¡ù¤�� ø¢ ýù¥�À÷� ,�þø��ó�Ý��ì ¶Ü·õ ×þ ¤¢ (38

?´¨� Âµõüµ÷�¨ À�� ,Â�ø Â� ¢¤�ø á�Ô�¤� ñ�Ï

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

?´¨� ��Àî BDE ¶Ü·õ ´��Æõ �� CDE ¶Ü·õ ´��Æõ ´±Æ÷ ,Âþ¥ ÛØª ¤¢ (39

1

2

( 1

2

3

( 2

3

4

( 3

1 ( 4

A

D

B
C

E

۳ ۴

۶ ۸

?´¨� ��Àî ,ù¥�� ßþ� ¤¢ â��� öø¤�ø �Î��® .´¨� üóø�÷ ù¥�� ×þ ¤¢ f(x) = x2
√
x2 â��� (40

− 3

√
x , x ≥ 0 ( 4 −

√
x3 , x ≥ 0 ( 3 − 3

√
x , x ≤ 0 ( 2 −

√
x3 , x ≤ 0 ( 1

��Àî

ac

b
¤�ÀÖõ ,Àª�� 0 < c < π ø b > 0 Âð� .Àû¢üõ ö�È÷ �¤ f(x) = a cos

(

bx+ c
)

â��� ¤�¢�Þ÷ ¥� üµÞÆì ,Âþ¥ ÛØª

?´¨�

(41

1

16

( 1

1 ( 2

1

4π
( 3

π ( 4

?´¨� ��Àî f �Î��® ,Àª�� 2

f(x)
= 20 Âð� .´¨� 5

x
= 10 À��î Âê (42

x+ 1

2x+ 1

( 4

2x− 1

x− 1

( 3

x− 1

2x− 1

( 2

2x+ 1

x+ 1

( 1

?´¨� �µ¨����÷ �ÎÖ÷ À�� ¤¢ f(x) =























|x|+ ⌊x⌋ |x3| < x2

1+ cosπx |x3| = x2

⌊x2⌋ − ⌊x⌋ |x3| > x2

â��� (43

3 (2 2 (1

.´¨� �µ¨��� ¯�Ö÷ �Þû ¤¢ (4 ¤�ÞÈ�� (3

��¿µ÷� é¢�Ê� �� ,ý¤�ÁÚþ�� öøÀ� ø üó��µõ ¤�Ï �� ý�ð ø¢ .¢¤�¢ ¢��ø 16 �� 1 ý�ûù¤�Þª �� ý�ð 16 �Æ�î ×þ ¤¢ (44

?´¨� 16 ñø� ý�ð ù¤�Þª ñ�Þµ�� ��Àî �� ,´¨� ÂµÞî ñø� ý�ð ù¤�Þª ¥� �ø¢ ý�ð ù¤�Þª Ý�÷�À� Âð� .Ý��îüõ

1

4

( 4

1

8

( 3

1

12

( 2

1

16

( 1
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Û±ì �µ¨¢ �Ìä ßþÂ�ï¤�� Â��Â� , (�ø¢ ø ñø� �µ¨¢ �¹�)�µ¨¢ Âû ý�û�Ìä ¢�Àã� �î À÷�ùÀª ýÀ���µ¨¢ ý¤�Ï üã�±Ï ¢�Àä� (45

?´¨� ��Àî ,Ýû¢��¨ �µ¨¢ ý�û�Ìä ß�Ú÷��õ .

{

1

}

,
{

2,3
}

,
{

4,5,6
}

,
{

7,8,9,10,11,12
}

, · · · ü�ãþ ,´¨�

6144/5 ( 4 4608/5 ( 3 3072/5 ( 2 2304/5 ( 1

.´¨� 9, a2,0,9, b2,1 �¤�¬ �� ,�ûù¢�¢ ßþ� ß�Ú÷��õ ¥� é�Â½÷� �ø¢ ö��� ø ´¨� üã�±Ï ý¢Àä ,ý¤�õ� ù¢�¢ Çª ß�Ú÷��õ (46
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b
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¤ ñ�Ï .´¨� §�Þõ ����÷ ö� ¥�ÆÞ�÷ Â� �ø¢ ����÷ ¤¢ y = 3x2 + (2m− 1)x+m+
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3

â��� ¤�¢�Þ÷ (47
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( 3 − 5
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( 2 − 1
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β ø a , α ¢Àä �¨ °��Â� � � , a ¤�ÀÖõ ��Àî ý�¥� � � ,À�ª� � x2 + 2(a + 1)x + 2a− 1 = 0 � ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (48

?À�û¢üõ ü¨À�û �ó�±÷¢ Û�ØÈ�

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

?´¨� ¤ÀÖ� k ¤�ÀÖõ ,Àª�� αβ = −2 ø α+ β = 1 , 4x3 + kx2 − 9x92 = 0 �ó¢�ãõ ý�û�Èþ¤ β ø α Âð� (49
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( 2 −27
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BDE ,Âþ¥ ÛØª ¤¢ (50
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?´¨� ��Àî ,ù¥�� ßþ� ¤¢ â��� öø¤�ø �Î��® .´¨� üóø�÷ ù¥�� ×þ ¤¢ y =
√

(x+ 1)2 − |3x− 6| �Î��® �� â��� (51
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x+
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; x ≤ 3 (2 −1
2

x− 7 ; x ≥ 2 (1

−2x+
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3

; x ≥ 2 (4 −2x+ 14 ; x ≤ 3 (3

?´¨� ��Àî , AB Í¡ù¤�� ù¥�À÷� .À�µÆû âÏ�Öµõ B ø A �ÎÖ÷ ø¢ ¤¢ 3y+x = 17 ø y = |x+2|+ |x−1| â��� ø¢ ý�û¤�¢�Þ÷ (52
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?´¨� ��Àî f
(π

3

)

¤�ÀÖõ .Àû¢üõ ö�È÷ �¤ f(x) = a cosx+ b â��� ¤�¢�Þ÷ ¥� üµÞÆì ,Âþ¥ ÛØª (53
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¤�ÀÖõ ,Àª�� a2 + 9b2 = 10ab Âð� (54
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√
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?´¨� 7 Â��Â� ùÀªø¤ ¢Àä ø¢ á�Þ¹õ ø 3 �ÂÌõ ¢Àä ×þ Ûì�À� ,ñ�Þµ�� ��Àî �� .Ý��îüõ ���Â� �¤ ßÚÞû §�� ø¢ (55
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¤� � ×þ �ú ÷� ¥� ��Àî Âû Âð� .À� ÷¥üõ éÀû �� 0/4 ø 0/6 ý�ûñ�Þµ�� � � �î À�ª� � ¤�À ÷�Þî ø¢ ßÆ� ø üÜä À� �î Âê (56

?´¨� ù¢¥ éÀû �� üÜä ñ�Þµ�� ��Àî �� ,´¨� ù¢Âî ´��¬� éÀû �� Â�� ×þ Ûì�À� Ý�÷�À� ø À��î ý¥�À÷�Â��
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,´¨� Û±ì �µ¨¢ �Ìä ßþÂ�ï¤�� Â��Â� (ñø� �µ¨¢ �¹�) �µ¨¢ Âû ý�û�Ìä ¢�Àã� �î À÷�ùÀª ýÀ���µ¨¢ ý¤�Ï üã�±Ï ¢�Àä� (57

?´¨� ��Àî ,Ýû¢��¨ �µ¨¢ ý�û�Ìä �÷��õ .
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, · · · ü�ãþ

12288/5 ( 4 12289/5 ( 3 6145/5 ( 2 6144/5 ( 1

À�� Ûì�À� ,Àª�� ÂÔ¬ �þ 1 Â��Â� �ûù¢�¢ ß�Ú÷��õ ¥� é�Â½÷� �ø¢ ö��� Âð� .´¨� ùÀª ý¤ø�âÞ� ù¢�¢ 83 ý¤�õ� �ãó�Îõ ×þ ¤¢ (58

?À�µÆû Â��Â� �ûù¢�¢ ßþ� ß�Ú÷��õ �� ù¢�¢

1 ( 4 3 ( 3 13 ( 2 ÂÔ¬ ( 1
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3− 401 3− 361 2− 321 1− 281 2− 241 1− 201 4− 161 2− 121 1− 81 1− 41 1− 1

3− 402 4− 362 4− 322 1− 282 3− 242 1− 202 3− 162 2− 122 1− 82 2− 42 2− 2

2− 403 2− 363 3− 323 3− 283 2− 243 2− 203 3− 163 3− 123 1− 83 3− 43 1− 3

4− 404 2− 364 4− 324 4− 284 2− 244 1− 204 3− 164 3− 124 2− 84 3− 44 3− 4

1− 405 3− 365 3− 325 2− 285 4− 245 3− 205 4− 165 2− 125 1− 85 2− 45 1− 5

4− 406 2− 366 1− 326 2− 286 3− 246 2− 206 2− 166 1− 126 1− 86 2− 46 4− 6

4− 407 3− 367 3− 327 4− 287 3− 247 1− 207 1− 167 3− 127 1− 87 2− 47 1− 7

2− 408 3− 368 2− 328 4− 288 3− 248 1− 208 1− 168 2− 128 3− 88 4− 48 2− 8

1− 409 4− 369 3− 329 4− 289 1− 249 3− 209 2− 169 2− 129 4− 89 4− 49 4− 9

4− 410 2− 370 4− 330 2− 290 2− 250 1− 210 1− 170 1− 130 3− 90 2− 50 1− 10

1− 411 3− 371 2− 331 2− 291 4− 251 4− 211 4− 171 2− 131 2− 91 3− 51 1− 11

4− 412 2− 372 4− 332 2− 292 3− 252 4− 212 1− 172 3− 132 2− 92 2− 52 1− 12

4− 413 2− 373 4− 333 4− 293 2− 253 4− 213 4− 173 4− 133 1− 93 1− 53 3− 13

3− 414 2− 374 1− 334 3− 294 3− 254 1− 214 4− 174 3− 134 3− 94 2− 54 2− 14

4− 415 1− 375 3− 335 1− 295 2− 255 4− 215 3− 175 3− 135 4− 95 2− 55 4− 15

2− 416 4− 376 1− 336 2− 296 3− 256 2− 216 4− 176 1− 136 1− 96 3− 56 1− 16

3− 417 3− 377 1− 337 3− 297 3− 257 2− 217 3− 177 3− 137 3− 97 2− 57 2− 17

2− 418 4− 378 2− 338 2− 298 3− 258 2− 218 2− 178 4− 138 4− 98 2− 58 4− 18

1− 419 3− 379 1− 339 2− 299 4− 259 4− 219 1− 179 1− 139 4− 99 3− 59 2− 19

4− 420 4− 380 1− 340 3− 300 2− 260 4− 220 3− 180 4− 140 4− 100 2− 60 3− 20

3− 421 2− 381 3− 341 3− 301 2− 261 1− 221 3− 181 4− 141 3− 101 3− 61 2− 21

4− 422 3− 382 2− 342 3− 302 2− 262 3− 222 3− 182 3− 142 2− 102 2− 62 1− 22

4− 423 3− 383 1− 343 1− 303 3− 263 3− 223 3− 183 4− 143 1− 103 4− 63 4− 23

4− 424 1− 384 3− 344 3− 304 1− 264 3− 224 1− 184 3− 144 2− 104 1− 64 4− 24

4− 425 2− 385 2− 345 3− 305 1− 265 3− 225 4− 185 3− 145 1− 105 4− 65 3− 25

4− 426 1− 386 1− 346 3− 306 1− 266 2− 226 1− 186 3− 146 3− 106 2− 66 2− 26

4− 427 4− 387 3− 347 4− 307 4− 267 1− 227 2− 187 2− 147 2− 107 3− 67 1− 27

2− 428 1− 388 1− 348 4− 308 1− 268 2− 228 2− 188 3− 148 2− 108 4− 68 2− 28

4− 429 1− 389 1− 349 3− 309 4− 269 4− 229 1− 189 2− 149 3− 109 2− 69 1− 29

1− 430 4− 390 3− 350 2− 310 1− 270 2− 230 4− 190 3− 150 3− 110 2− 70 2− 30

4− 431 3− 391 4− 351 4− 311 3− 271 3− 231 1− 191 4− 151 2− 111 3− 71 4− 31

3− 432 2− 392 2− 352 3− 312 2− 272 3− 232 2− 192 2− 152 2− 112 1− 72 3− 32

4− 433 4− 393 2− 353 1− 313 2− 273 2− 233 3− 193 3− 153 4− 113 1− 73 2− 33

4− 434 3− 394 4− 354 1− 314 4− 274 1− 234 3− 194 3− 154 3− 114 1− 74 4− 34

3− 435 1− 395 1− 355 4− 315 1− 275 2− 235 1− 195 4− 155 2− 115 3− 75 2− 35

2− 436 4− 396 2− 356 2− 316 3− 276 2− 236 3− 196 1− 156 3− 116 2− 76 1− 36

3− 437 2− 397 3− 357 3− 317 4− 277 3− 237 4− 197 3− 157 2− 117 1− 77 2− 37

4− 438 1− 398 2− 358 3− 318 4− 278 3− 238 4− 198 2− 158 2− 118 1− 78 2− 38

2− 439 1− 399 2− 359 3− 319 3− 279 4− 239 3− 199 4− 159 1− 119 2− 79 2− 39

2− 440 4− 400 3− 360 2− 320 4− 280 4− 240 4− 200 2− 160 4− 120 3− 80 4− 40
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−841 −801 −761 −721 −681 −641 −601 −561 −521 1− 481 1− 441

−842 −802 −762 −722 −682 −642 −602 −562 −522 4− 482 1− 442

−843 −803 −763 −723 −683 −643 −603 −563 −523 −483 2− 443

−844 −804 −764 −724 −684 −644 −604 −564 −524 −484 4− 444

−845 −805 −765 −725 −685 −645 −605 −565 −525 −485 3− 445

−846 −806 −766 −726 −686 −646 −606 −566 −526 −486 1− 446

−847 −807 −767 −727 −687 −647 −607 −567 −527 −487 1− 447

−848 −808 −768 −728 −688 −648 −608 −568 −528 −488 1− 448

−849 −809 −769 −729 −689 −649 −609 −569 −529 −489 3− 449

−850 −810 −770 −730 −690 −650 −610 −570 −530 −490 1− 450

−851 −811 −771 −731 −691 −651 −611 −571 −531 −491 2− 451

−852 −812 −772 −732 −692 −652 −612 −572 −532 −492 2− 452

−853 −813 −773 −733 −693 −653 −613 −573 −533 −493 4− 453

−854 −814 −774 −734 −694 −654 −614 −574 −534 −494 4− 454

−855 −815 −775 −735 −695 −655 −615 −575 −535 −495 3− 455

−856 −816 −776 −736 −696 −656 −616 −576 −536 −496 2− 456

−857 −817 −777 −737 −697 −657 −617 −577 −537 −497 1− 457

−858 −818 −778 −738 −698 −658 −618 −578 −538 −498 2− 458

−859 −819 −779 −739 −699 −659 −619 −579 −539 −499 2− 459

−860 −820 −780 −740 −700 −660 −620 −580 −540 −500 4− 460

−861 −821 −781 −741 −701 −661 −621 −581 −541 −501 2− 461

−862 −822 −782 −742 −702 −662 −622 −582 −542 −502 4− 462

−863 −823 −783 −743 −703 −663 −623 −583 −543 −503 4− 463

−864 −824 −784 −744 −704 −664 −624 −584 −544 −504 3− 464

−865 −825 −785 −745 −705 −665 −625 −585 −545 −505 4− 465

−866 −826 −786 −746 −706 −666 −626 −586 −546 −506 2− 466

−867 −827 −787 −747 −707 −667 −627 −587 −547 −507 2− 467

−868 −828 −788 −748 −708 −668 −628 −588 −548 −508 1− 468

−869 −829 −789 −749 −709 −669 −629 −589 −549 −509 1− 469

−870 −830 −790 −750 −710 −670 −630 −590 −550 −510 3− 470

−871 −831 −791 −751 −711 −671 −631 −591 −551 −511 4− 471

−872 −832 −792 −752 −712 −672 −632 −592 −552 −512 1− 472

−873 −833 −793 −753 −713 −673 −633 −593 −553 −513 3− 473

−874 −834 −794 −754 −714 −674 −634 −594 −554 −514 3− 474

−875 −835 −795 −755 −715 −675 −635 −595 −555 −515 2− 475

−876 −836 −796 −756 −716 −676 −636 −596 −556 −516 3− 476

−877 −837 −797 −757 −717 −677 −637 −597 −557 −517 2− 477

−878 −838 −798 −758 −718 −678 −638 −598 −558 −518 1− 478

−879 −839 −799 −759 −719 −679 −639 −599 −559 −519 3− 479

−880 −840 −800 −760 −720 −680 −640 −600 −560 −520 3− 480
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