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1 ÛÊê

�ó�±÷¢ ø �Úó� ,�ä�Þ¹õ

üû��µõ�÷ ø üû��µõ ý�û�ä�Þ¹õ 1.1

¢�Àä� ý�û�ä�Þ¹õ 1.1.1

?´¨� ÂµÈ�� ��Ö� ¥� Âþ¥ ý�û�ä�Þ¹õ ¥� ×þ��Àî ý�Ìä� ¢�Àã� (1

20 ¢Àä üÞì¤ ø¢ üã�±Ï ý�û�ÂÌõ ( 2 13 ¥� ÂµØ��î ñø� ¢�Àä� ( 1

4 ø 2 ý�ûá�ãª �� Ýû Â� §�Þõ ýùÂþ�¢ ø¢ íÂµÈõ ¯�Ö÷ ¢�Àã� ( 4 "¤�Àþ¢' ý�ÞÜî éøÂ� ( 3

?´Æ�÷ üú� ,Âþ¥ ý�ä�Þ¹õ ��Àî (2

Z ∩ (R−Q) ( 4 N ∩ (Q − Z) ( 3 N ∩ (Z−W) ( 2 W ∩ (Z− N) ( 1

�� ´¨� Â��Â� (Q ∩W)− N Û¬�� (3

W ( 4 Q ( 3 ∅ ( 2

{
0

}
( 1

?´Æ�÷ ´¨¤¢ ��þ�ð ��Àî (4

.´¨� ü��Æ� ¢Àä ×þ ,üã�±Ï ¢Àä Âû ( 1

.´¨� �þ�ð ¢Àä ×þ ,¼�½¬ ¢Àä Âû ( 2

.´Æ�÷ ¼�½¬ ¢Àä �î ¢¤�¢ ¢��ø ü��Æ� ý¢Àä ( 3

.´ª�÷ ¼�½¬ ¢Àä ø¢ ´±Æ÷ �¤�¬ �� �¤ ö� ö��µ� �î ¢¤�À÷ ¢��ø üÚ�ð ¢Àä ( 4

?´Æ�÷ ýø�Æõ ÂÚþ¢ ý�û��þ�ð �� ��þ�ð ��Àî (5

Q− R ( 4 ∅ ( 3 W− N ( 2 Z− R ( 1

ýù¤��ð Âð� .À�µÆû ü��Æ� ø üÖ�Ö� ,�þ�ð ,üã�±Ï ¢�Àä� ý�û�ä�Þ¹õ ¥� üØþ D ø C , B , A ý�û�ä�Þ¹õ ¥� ��Àî Âû (6

?´¨� ý�Ìä ×� Âþ¥ ý�û�ä�Þ¹õ ¥� ×þ��Àî ,Àª�� ¤�ÂìÂ� B ⊆ D ⊆ A ⊆ C

D −B ( 4 C −A ( 3 A−D ( 2 C −D ( 1

1



�ûù¥�� 2.1.1

88 �µ¨��� ü÷�¢¤�î ¤�Ø�î Ýþ¤�¢ B =
{
b, c, g, e

}
ø A =

{
a, b, c, d

}
­Âê �� (7

A− (B −A) = A ∩B ( 4 A− (A−B) = A ∩B ( 3 A− (A−B) = B ( 2 A− (B −A) = B ( 1

?´¨� ��Àî a ¢øÀ� ,Àª�� ¢Âê ¢Àä �¨ Ûõ�ª �

f

Ö�ì¢ [6, a) ýù¥�� Âð� (8

11 < a ≤ 13 ( 4 11 ≤ a < 13 ( 3 11 < a ≤ 12 ( 2 11 ≤ a < 12 ( 1

?´¨� ��Àî A =
(
[−6,4) ∩ (−∞,1]

)
− [0,2) Û¬�� (9

[2,4) ( 4 [−6,2) ( 3 [−6,0] ( 2 [−6,0) ( 1

ÓÊ÷ ¥� Û�ÎµÆõ Í�½õ �� Àª�� ��Àî x ¢øÀ� ,Àª�� x ø x + 3°��Â� �� üÜ�ÎµÆõ ­Âä ø ñ�Ï ø 4x üã�Âõ âÜ® ñ�Ï Âð� (10

?Àª�� ÂµÈ�� â�Âõ Í�½õ

x >
3

2

( 4 x > 0 ( 3 0 < x <
3

2

( 2 x <
3

2

( 1

(�) ÛØª Í�½õ ¥� (Óó�) ÛØª Í�½õ �� Àª�� Âþ¥ ýù¥�� ��Àî , x Âþ¢�Öõ �ä�Þ¹õ

(.À��î ��¿µ÷� �¤ ��þ�ð ßþÂ�Ûõ�î) ?Àª�� ÂµÈ��

(2,4) ( 2 (−∞,2) ( 1

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

(11x

۱/۵x ۱/۵x

x + ۲x + ۲

۵

۱/۵x

(ب)(الف)

¼�½¬ ¢Àä À�� Ûõ�ª A ∩ B ý�ä�Þ¹õ ù�Ú÷� ,Àª�� B =
{
x |x ∈ R, x > −1

}
ø A =

{
x |x ∈ R,−2 ≤ x < 2

}
Âð� (12

?Àª��üõ

4 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� (2,3] ýù¥�� ,Âþ¥ ý�ä�Þ¹õ ��Àî ù�Ú÷� , B = (0,3] ø A = [−1,2] Âð� (13

A−B ( 4 B ∩A ( 3 B −A ( 2 A ∪B ( 1

?´¨� ¼�½¬ ��þ�ð ��Àî ,Àª�� B = (−4,6) ø A = R− [−2,3] Âð� (14

B −A = (−2,3) ( 2 A−B = R− [−2,3] ( 1

A ∪B = (−9,6) ( 4 A ∩B = (−4,6)− [−2,3] ( 3

?´¨� ��Àî ù¥�� ø¢ ßþ� í�Âµª� ,´¨� ùÀª ù¢�¢ Çþ�Þ÷ ø¤��ø¤ ¤�½õ ¤¢ ù¥�� ø¢ ü¨À�û Çþ�Þ÷

[−2,3] ( 2 [−4,−2] ( 1

(−2,3) ( 4 [−4,3) ( 3

(15

۵۴۳۲۱۰−۱−۲−۳−۴

2



üû��µõ�÷ ø üû��µõ ý�û�ä�Þ¹õ 3.1.1

?´¨� üû��µõ �ä�Þ¹õ ��Àî (16

1000000 �� 100 ß�� ñø� ¢�Àä� ( 2 .À÷¤Áðüõ (0,2) ý�ÎÖ÷ ¥� �î üÏ�Î¡ �ä�Þ¹õ ( 1

Z−W ( 4 2 ø 1 ß�� ý�Ü¬�ê ¤¢ üÖ�Ö� ¢�Àä� ( 3

B− (A∩C) ø A∩ (B ∪C) ý�û�ä�Þ¹õ ¥� ×þ Âû ¢¤�õ ¤¢ ,À�ª�� üû��µõ�÷ C ø B ý�û�ä�Þ¹õ ø üû��µõ A ý�ä�Þ¹õ Âð� (17

?´Ôð ö���üõ �� ö¢�±÷ �þ ö¢�� üû��µõ ÂÑ÷ ¥� ,²� �� ´¨�¤ ¥� °��Â� ��

üû��µõ - üû��µõ�÷ ( 4 üû��µõ�÷ - üû��µõ ( 3 üû��µõ�÷ - üû��µõ�÷ ( 2 üû��µõ - üû��µõ ( 1

?´Æ�÷ üû��µõ ,Âþ¥ ý�ä�Þ¹õ ��Àî (18

ß�õ¥ ýùÂî ý�û��Âð ý�ä�Þ¹õ ( 2 �ø¥ ñø� ¢�Àä� ý�ä�Þ¹õ ( 1

4 �ÂÌõ üÞì¤ �¨ üã�±Ï ¢�Àä� ý�ä�Þ¹õ ( 4 ��Êµ¿õ �

b

À±õ ¥� ùÀ÷¤Áð ¯�Î¡ ��Þ� ý�ä�Þ¹õ ( 3

(.Àª��üõ üã�±Ï ¢�Àä� ý�ä�Þ¹õ N) ?´¨� üû��µõ Âþ¥ ý�û�ä�Þ¹õ ¥� ×þ��Àî (19

A
2

=
{
x | .´¨� 1000 ¥� Âµð¤�� ñø� ¢Àä x

}
( 2 A

1

=
{
x |x ∈ N, x2 > 25

}
( 1

A
4

=
{
x | .´¨� 100 ¥� ÂµØ��î üÖ�Ö� ¢Àä x

}
( 4 A

3

=
{
x ∈ N |x > 9, x < 100

}
( 3

?´¨� ¼�½¬ Âþ¥ ý�û�¤�±ä ¥� ¢�Àã� �� (20

.´¨� üû��µõ ý��ä�Þ¹õ ,üû��µõ ý�ä�Þ¹õ ø¢ á�Þµ�� •
.´¨� üû��µõ�÷ ý��ä�Þ¹õ ,üû��µõ�÷ ý�ä�Þ¹õ ×þ �� üû��µõ ý�ä�Þ¹õ ×þ í�Âµª� •

.´¨� üû��µõ ý��ä�Þ¹õ , 7 ¢Àä �¤�Ìõ ý�ä�Þ¹õ �� 5 ¢Àä �¤�Ìõ ý�ä�Þ¹õ í�Âµª� •
.´¨� üû��µõ�÷ A−B ý�ä�Þ¹õ ,Àª�� üû��µõ�÷ ý��ä�Þ¹õ B ø üû��µõ ý��ä�Þ¹õ A Âð� •

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

?À�µÆû üû��µõ�÷ ,Âþ¥ ý�û�ä�Þ¹õ ¥� �� À�� (21

36 ¢Àä üã�±Ï ý�û��Üä��ÆÖõ ý�ä�Þ¹õ •
(
1

4

,
1

2

)
ýù¥�� •

100 ¢Àä üã�±Ï ý�û�ÂÌõ ý�ä�Þ¹õ •
{
x ∈ W |1 < x < 2

}
•

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

3



�ä�Þ¹õ ×þ ÝÞµõ 2.1

â�Âõ ý�ä�Þ¹õ 1.2.1

�ä�Þ¹õ ��Àî , (C 6= B,A) ,Àª�� É¿Èõ�÷ ø ù��¿ó¢ ý��ä�Þ¹õ C ø üû��µõ�÷ ý��ä�Þ¹õ B ,üû��µõ ý��ä�Þ¹õ A Âð� (22

(.´¨� üÖ�Ö� ¢�Àä� ,â�Âõ ý�ä�Þ¹õ) ?´¨� üû��µõ�÷ �

f

ãÎì

(A ∪ C) ∩ (B ∪ C) ( 4 B − (A ∩ C) ( 3 A ∪ (B − C) ( 2 A ∩ (B ∪ C) ( 1

��Àî ù�Ú÷� ,À�ª�� B =
{
x |x > 3

}
ø A =

{
x |x < −2 �þ x > 2

}
ø Àª�� â�Âõ ý�ä�Þ¹õ ¼�½¬ ¢�Àä� ý�ä�Þ¹õ Âð� (23

?´¨� üû��µõ �ä�Þ¹õ

A′ ∪B′
( 4 B −A′

( 3 A′ ∩B′
( 2 A−B ( 1

?´Æ�÷ ¼�½¬ ��þ�ð ��Àî ,Àª�� A =
{
x | − 3 < x ≤ 2

}
ý�ä�Þ¹õ Âð� (24

.Àª Àû��¡ üû��µõ A ý�ä�Þ¹õ ,ÝþÂ�Ú� ÂÑ÷ ¤¢ üã�±Ï ¢�Àä� �¤ â�Âõ ý�ä�Þ¹õ Âð� ( 1

.Àª Àû��¡ üû��µõ�÷ A ý�ä�Þ¹õ ,ÝþÂ�Ú� ÂÑ÷ ¤¢ �þ�ð ¢�Àä� �¤ â�Âõ ý�ä�Þ¹õ Âð� ( 2

.Àª Àû��¡ üû��µõ A ý�ä�Þ¹õ ,ÝþÂ�Ú� ÂÑ÷ ¤¢ Ù�ð ¢�Àä� �¤ â�Âõ ý�ä�Þ¹õ Âð� ( 3

.Àª Àû��¡ üû��µõ A ý�ä�Þ¹õ ,ÝþÂ�Ú� ÂÑ÷ ¤¢ -3 ¥� ÂµØ��î ¼�½¬ ¢�Àä� �¤ â�Âõ ý�ä�Þ¹õ Âð� ( 4

?´¨� ��Àî A =
{
x ∈ N |x2 < 100

}
ý�ä�Þ¹õ ÝÞµõ ,Àª�� â�Âõ ý�ä�Þ¹õ ö���ä �� N Âð� (25

{
x ∈ N |x > 9

}
( 4

{
x ∈ N |x > 11

}
( 3

{
11,12,13,14, · · ·

}
( 2 [100,+∞) ( 1

C =
{
−2,1,4

}
ø B =

{
−1,1,2,4,7

}
ø A =

{
−2,1,7

}
ø Àª�� â�Âõ ý�ä�Þ¹õ U =

{
−2,−1,1,2,4,7

}
Âð� (26

?´¨� ��Àî (A ∪B)′ ∩ C Û¬�� ,Àª��

{
− 2,1,0,4

}
( 4

{
− 2,−1,1,2,4,7

}
( 3

{ }
( 2

{
− 2,1,4

}
( 1

ÝÞµõ ,Àª�� �µÆ� ýù¥�� ×þ �ú÷� á�Þµ�� ø À�ª�� Ýû ¥� �À� ýù¥�� ø¢ B =
[a+ b

2

− 2, b + 2a
)
ø A =

[
a,

a+ b

2

+ 3

]
Âð� (27

(.ÀþÂ�Ú� ÂÑ÷ ¤¢ R �¤ â�Âõ ý�ä�Þ¹õ) ?´Æ�÷ ¼�½¬ ¢Àä À�� Ûõ�ª A ∪B

¤�Þªü� ( 4 7 ( 3 6 ( 2 5 ( 1

,Âþ¥ ý�û�ä�Þ¹õ ¥� ×þ��Àî ,ùÀª Ý¨¤ ¤�¢�Þ÷ ¤¢ C ø B , A ý�û�ä�Þ¹õ �� ���� ��

?Àª��üÞ÷

(
(A−B) ∩C

)′ ∩
(
(C −B) ∪ A

)
ý�ä�Þ¹õÂþ¥

B ( 2 A− C ( 1

A ∩ C ( 4 C −A ( 3

(28

U

A

B

C

ý�ä�Þ¹õ ù�Ú÷� ,Àª�� B′ =
{
7,8,9,10

}
ø A′ =

{
5,6,7,8

}
,Àª�� ¼�½¬ ¢�Àä� ý�ä�Þ¹õ ,â�Âõ ý�ä�Þ¹õ Âð� (29

?´¨� ý�Ìä À�� (A ∪B)′

ý�Ìä 8 ( 4 ý�Ìä 7 ( 3 ý�Ìä 5 ( 2 ý�Ìä 2 ( 1

4



�ä�Þ¹õ ø¢ á�Þµ�� ý�û�Ìä ¢�Àã� 2.2.1

?´¨� ��Àî n(A′ ∩B) Û¬�� ,Àª�� 2n(A ∩B) = n(B) = 10 ø n(A) = 20 Âð� (30

30 ( 4 5 ( 3 12 ( 2 8 ( 1

,À�ª�� n(B −A) = 50 ø n(B) = 70 , n(A) = 45 , n(U) = 100 , U â�Âõ ý�ä�Þ¹õ ¥� üþ�û�ä�Þ¹õÂþ¥ B ø A Âð� (31

?´¨� ��Àî n
(
(A ∪B)′

)
ù�Ú÷�

20 ( 4 15 ( 3 10 ( 2 5 ( 1

¤¢ ,Àª�� n(A ∪B) = 45 Âð� .À�µÆû íÂµÈõ A �� B ý�Ìä� ¢�Àã� ¥�

2

5

ø B ý�ä�Þ¹õ �� A ý�ä�Þ¹õ ý�Ìä� ¢�Àã� ¥�

1

3

(32

?´¨� ��Àî n(A ∩B) �¤�¬ ßþ�

20 ( 4 15 ( 3 10 ( 2 5 ( 1

?¢¤�¢ �Ìä À�� B′
ý�ä�Þ¹õ ,Àª�� n(A) = 10 ø n(U) = 25 Âð� ,Û��Öõ ÛØª ¤¢

20 ( 2 11 ( 1

18 ( 4 10 ( 3

(33
U

A

x

B

y

x− yx + y

?À�µÆ�÷ ��¹õ �ä�Þ¹õ ø¢ ��Àî (34

°îÂõ ¢�Àä� ý�ä�Þ¹õ ø ñø� ¢�Àä� ý�ä�Þ¹õ ( 1

6 ¢Àä ý�û�ÂÌõ ý�ä�Þ¹õ ø 50 ¢Àä ý�ûùÀ÷¤�Þª ý�ä�Þ¹õ ( 2

Û�õ�ê ý�ûÂÆ� ý�ä�Þ¹õ ø Û�õ�ê ý�ûÂµ¡¢ ý�ä�Þ¹õ ( 3

67 ¢Àä �¤�Ìõ ý�ä�Þ¹õ ø 11 ¢Àä �¤�Ìõ ý�ä�Þ¹õ ( 4

üÞ�� º�û �Ìä �ú÷� %5 ø À�ª�� ñ�±�ó�ø Ý�� �Ìä §�î ö�¥�õ�Ç÷�¢ %50 ,ñ�±��ê Ý�� �Ìä ü¨�î ö�¥�õ�Ç÷�¢ %60 Âð� (35

?À�µÆû Ý�� ø¢ Âû �Ìä ö�¥�õ�Ç÷�¢ À¬¤¢ À�� �¤�¬ ßþ� ¤¢ ,À�ª�±÷

5 ( 4 10 ( 3 15 ( 2 20 ( 1

?¢¤�¢ �Ìä À�� üÞì¤ ×þ ñø� ¢�Àä� ý�ä�Þ¹õ ÝÞµõ ,üÞì¤ ×þ üã�±Ï ¢�Àä� â�Âõ ý�ä�Þ¹õ ¤¢ (36

�Ìä 3 ( 4 �Ìä 6 ( 3 �Ìä 5 ( 2 �Ìä 4 ( 1

?¢¤�¢ �Ìä À�� A ∪B ý�ä�Þ¹õ ,Ý�õ��� B ø A °��Â� �� �¤ 30 ø 28 ¢Àä ø¢ üã�±Ï ý�û��Üä��ÆÖõ ý�ä�Þ¹õ Âð� (37

14 ( 4 12 ( 3 10 ( 2 8 ( 1

¤�Ø�� ÂÔ÷ ¤��û 150 Âúª ßþ� Âð� .À�µÆû ¤�î ß¨ ¤¢ À¬¤¢ 70 ,´�ãÞ� ßþ� ¥� �î Àª��üõ ÂÔ÷ ö��Ü�õ 2 �� Â��Â� ýÂúª ´�ãÞ� (38

?´¨� ��þ�ð ��Àî �� Â��Â� �

f

±þÂÖ� Âúª ßþ� ý¤�Ø��  Â÷ ,Àª�� �µª�¢

0/05 ( 4 0/1 ( 3 0/2 ( 2 0/3 ( 1

5



�ó�±÷¢ ø �Úó� 3.1

�Úó� 1.3.1

?´¨� ��Àî ��

e

- 1388 ý�Ü�Âõ ¤¢ �úµþÂ±î ��� ¢�Àã� , Âþ¥ ýÂþ�Ê� ý�Úó� �� ���� �� (39

(۱) (۲) (۳) (۴)

4164 ( 2 2776 ( 1

3188 ( 4 5552 ( 3

?À�¨¤ Ý�û��¡ ý¢Àä �� �� ÝÈª ý�Ü�Âõ üÏ ¥� Å� �Úó� ßþ� ¤¢ ,À��î ´ì¢ Âþ¥ ý�Úó� �� (40

1

3 = (0+ 1)2 = 1

1

3 + 2

3 = (1+ 2)2 = 9

1

3 + 2

3 + 3

3 = (1+ 2+ 3)2 = 36

484 ( 4 441 ( 3 256 ( 2 141 ( 1

?´¨� ��Àî Ýû¢ ý�Ü�Âõ ¤¢ �ûÍ¡ù¤�� ¢�Àã� ,ø¤��ø¤ ý�Úó� �� ���� �� (41

اول ی مرحله

,

دوم ی مرحله

,

سوم ی مرحله

, · · ·

51 ( 2 50 ( 1

61 ( 4 60 ( 3

?´¨� 91 Â��Â� �û´þÂ±î ��� ¢�Àã� ¥� �ûâ�Âõ ¢�Àã� Û®�Ô� �Ü�Âõ ��Àî ¤¢ ,ø¤��ø¤ ý�Úó� �� ���� �� (42

, , ,

(۱) (۲) (۳)

10 ( 2 8 ( 1

14 ( 4 12 ( 3

á�Þ¹õ ,À � îüõ ýøÂ � � Â þ¥ ý�Ú ó� ¥� ö� ���ª�Þ � ý�ûü óÀ �¬ Â �� ÿ � ß ó�¨ ×þ ¤¢

?´¨� ��Àî Ýû¢¥�þ ø Ýû¢ Óþ¢¤ ý�ûüóÀ�¬

(43

۲ ردیف

۱ ردیف

۳ ردیف

=⇒

=⇒

=⇒

63 ( 2 60 ( 1

69 ( 4 66 ( 3

ñ� õÂ ê .´¨� ùÀª Ý¨¤ � ûü óÀ �¬ ø � � õ ¥� ü óÀ õ ,ø¤� �ø¤ ÛØª ¤¢

?´¨� ��Àî �Ü�Âõ Âû ¤¢ �ûüóÀ�¬ ¢�Àã� ý�Â� °¨��õ

(44

(۱) (۲) (۳)

an = 2n+ 2 ( 2 an = n+ 3 ( 1

an = 4n+ 2 ( 4 an = 4n2 ( 3

6



üÎ¡ ý�Úó� 2.3.1

?´¨� ��Àî cn ,Àª�� c
10

= 41 ø c
4

= 17 ,üÎ¡ ý�Úó� ×þ üõ�Þä ý�ÜÞ� cn Âð� (45

cn = 4n ( 4 cn = 5n− 9 ( 3 cn = 4n+ 1 ( 2 cn = 5n− 3 ( 1

?´Æ�÷ Ýû¢��¨ ý�ÜÞ� Â��Â� �¤�±ä ��Àî Û¬�� ,�þ�Þµõ ��Þ� �� üÎ¡ ý�Úó� ×þ ¤¢ (46

5a
8

+ a
38

6

( 4

5a
20

− a
24

4

( 3

a
8

+ a
18

2

( 2 5a
5

− 4a
3

( 1

.´¨� ñø� ý�ÜÞ� ÓÊ÷ ý��þÂì ¥� ÂµÈ�� À��ø ø¢ Ý¹�� ý�ÜÞ� ø

1

2

a
3

=
1

3

a
2

, an üõ�Þä ý�ÜÞ� �� üÎ¡ ý�ó�±÷¢ ×þ ¤¢ (47

?´¨� ��Àî Ýû¢¥�þ ý�ÜÞ�

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

?´¨� ��Àî �Úó� ßþ� üõ�Þä ý�ÜÞ� .´¨� 15 �� Â��Â� ÝµÔû ý�ÜÞ� ø 7 �� Â��Â� ��¨ ý�ÜÞ� üÎ¡ ý�Úó� ×þ ¤¢ (48

tn = 2n+ 1 ( 4 tn = n+ 4 ( 3 tn = 3n− 2 ( 2 tn = n+ 8 ( 1

?´¨� ��Àî �Úó� ßþ� ��

e

ü¨ ý�ÜÞ� .À�ª��üõ 45 ø 21 °��Â� �� Ýû¢¥�þ ø Ý¹�� ��Þ� ,üÎ¡ ý�Úó� ×þ ¤¢ (49

34 ( 4 120 ( 3 121 ( 2 124 ( 1

üÎ¡Â�è ý�û�Úó� 3.3.1

?´¨� 5050 Â��Â� ÛØª ß�õÀ�� ¯�Ö÷ ¢�Àã� ,ø¤��ø¤ ý�Úó� ¤¢ (50

(۱) (۲) (۳) (۴)

ß�õ�

e

151 ( 2 ß�õ�

e

50 ( 1

ß�õ�

e

101 ( 4 ß�õ�

e

100 ( 3

ö� ­Âä ø ñ�Ï �î ÝþÂ�ðüõ ÂÑ÷ ¤¢ üÜ�ÎµÆõ ,ø¤��ø¤ ÛØª Õ��Îõ

ÂÑ÷ ¤¢ üÜ�ÎµÆõ �

f

¢À¹õ ö� Û¡�¢ ¤¢ ,À�ª�� Âµõüµ÷�¨ 1 ø 2 °��Â� ��

Û�ÎµÆõ Û¡�¢ ¤¢ ø Àª�� 2 ö� ­Âä �� ñ�Ï ´±Æ÷ �î ÝþÂ�ðüõ

Û¬�� Û�ÎµÆõ Í�½õ .Ý��îüõ ¤�ÂØ� �

f

¢À¹õ �¤ ÛÞä ßþ� ùÀõ� ÀþÀ�

?´¨� ñø� Û�ÎµÆõ Í�½õ ¥� ýÂÆî �� ÝµÔû ý�Ü�Âõ ¤¢

(51

(۱) (۲) (۳)

3

64

( 4

3

32

( 3

1

64

( 2

1

32

( 1
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�ó�±÷¢ 4.3.1

?Àª��üõ Âþ¥ ý�ó�±÷¢ ý�ÜÞ� ß�õÀ�� − 1

121

¢Àä (52

−1 ,
1

4

, −1
9

,
1

16

, · · ·

13 ( 4 12 ( 3 11 ( 2 10 ( 1

?Àª�� Un =
3n− 1

4n− 1

üõ�Þä �ÜÞ� �� ý��ó�±÷¢ ý�û�ÜÞ� ¥� üØþ À÷���üÞ÷ Âþ¥ ¢�Àä� ¥� ×þ��Àî (53

3

4

( 4

11

15

( 3

5

7

( 2

2

3

( 1

a
3

Â��Â� tn =
( b

2

)
n+ a2 ý�ó�±÷¢ �ø¢ ý�ÜÞ� ø üÎ¡ ý�ó�±÷¢ ×þ an = an(2− n) +4n2 − a üõ�Þä ý�ÜÞ� �� �ó�±÷¢ Âð� (54

?´¨� ��Àî b ,Àª��

36 ( 4 6 ( 3 4 ( 2 -6 ( 1

?Àû¢üõ ö�È÷ �¤ −2,1,−1
2

,
1

4

, · · · ý�ó�±÷¢ üõ�Þä ý�ÜÞ� ,��þ�ð ��Àî (55

(−1)n × 2

2−n
( 4 (−2)n ( 3 (−1)n+1 × 2

2−n
( 2 (−1)n × 2

1−n
( 1

?´¨� ��Àî an =
√
n−

√
n+ 1 üõ�Þä ý�ÜÞ� �� �ó�±÷¢ ñø� ý�ÜÞ� 48 á�Þ¹õ (56

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

ü¨À�û ø ü��Æ� ý�û�ó�±÷¢ 4.1

ü��Æ� ý�ó�±÷¢ 1.4.1

?´Æ�÷ ¼�½¬ üÜî ´ó�� ¤¢ Âþ¥ ��Þ� ¥� ×þ��Àî (57

.´¨� ü��Æ� ý�ó�±÷¢ ×þ ��÷ ÀþÀ� ý�ó�±÷¢ ,Ý��î �Â® ´��� ý¢Àä ¤¢ �¤ ü��Æ� ý�ó�±÷¢ ×þ ��Þ� Âð� ( 1

.´¨� ü��Æ� ý�ó�±÷¢ ×þ ��÷ ÀþÀ� ý�ó�±÷¢ ,Ý��î âÞ� ´��� ý¢Àä �� �¤ ü��Æ� ý�ó�±÷¢ ×þ ��Þ� Âð� ( 2

.´¨� ü��Æ� ý�ó�±÷¢ ×þ ��÷ ÀþÀ� ý�ó�±÷¢ ,Ý��î Ý�ÆÖ� ÂÔ¬Â�è ý¢Àä Â� �¤ ü��Æ� ý�ó�±÷¢ ×þ ��Þ� Âð� ( 3

.´¨� ü��Æ� ý�ó�±÷¢ ×þ ��÷ ü��Æ� ý�ó�±÷¢ ×þ ��Þ� â�Âõ ( 4

ý�ÜÞ� .´¨� 25 Â��Â� Ýû¢¥�ø¢ ø Ýû¢ ý�ÜÞ� ø¢ á�Þ¹õ ø 5 ü��Æ� �ó�±÷¢ ×þ Ýû¢¥�ø¢ ý�ÜÞ� ¥� Ýû¢ ý�ÜÞ� Û®�Ô� (58

?´¨� ��Àî �ó�±÷¢ ßþ� ÝØþ ø ´Æ��

38/5 ( 4 37/5 ( 3 36/5 ( 2 35/5 ( 1

?´¨� ��Àî ´±Æ÷ ¤Àì , t
10

= 7 ø t2
15

− t2
5

= 350 ü��Æ� ý�ó�±÷¢ ×þ ¤¢ (59

5

4

( 4

5

2

( 3 10 ( 2 5 ( 1

8



ÂµÈ�� À��ø 2 �ó�±÷¢ ßþ� ��¨ ý�ÜÞ� ø Àª��üõ 95 Â��Â� ´±·õ ´±Æ÷¤Àì �� ü��Æ� ý�ó�±÷¢ ×þ ¥� üó��µõ ý�ÜÞ� ¸�� á�Þ¹õ (60

?´¨� ��Àî ,�ó�±÷¢ ßþ� �¤�ú� ý�ÜÞ� .´¨� ÂµØ��î ý�ÜÞ� ø¢ á�Þ¹õ ¥�

7 ( 4 19 ( 3 26 ( 2 43 ( 1

�ú÷� ��ã�Âõ á�Þ¹õ ,Àª�� 280 �ú÷� �Â®Û¬�� ø 21 �ú÷� âÞ�Û¬�� Âð� .À�û¢üõ ü��Æ� ý�ó�±÷¢ ×þ Û�ØÈ� ¢Àä �¨ (61

?´¨� ��Àî

169 ( 4 167 ( 3 165 ( 2 163 ( 1

Ýú¨ �¨ á�Þ¹õ ��¨ ×þ ø ÀûÀ� ü��Æ� ý�ó�±÷¢ Û�ØÈ� ,¢�Âê� Ýú¨ �î ý¤�Ï �� Ý��îüõ Ý�ÆÖ� ÂÔ÷ 5 ß�� �¤ ö�÷ «Âì 100 (62

?´¨� ��Àî ,¢�ªüõ ù¢�¢ ÂÔ÷ ×þ �� �î ü÷�÷ «Âì ¢�Àã� ßþÂµÈ�� .Àª�� ÂµØ��î Ýú¨ ø¢ á�Þ¹õ ýø�Æõ ,Âµð¤��

20 ( 4 35 ( 3 25 ( 2 30 ( 1

�ø¢ ý�ÜÞ� .´¨� ö� �ø¢ ý�ÜÞ� 5 á�Þ¹õ

1

4

ö� ñø� ý�ÜÞ� 5 á�Þ¹õ ø 1 Â��Â� ñø� ý�ÜÞ� ü��Æ� ý�ó�± ÷¢ ×þ ¤¢ (63

?´¨� ��Àî ,�ó�±÷¢

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

48 ÀþÀ� ý�ó� ± ÷¢ ´±Æ÷¤Àì ,Ý� �î �Â® m üÖ�Ö� ¢Àä ¤¢ �¤ 1 − x,2 + x,1 + 2x, · · · ,ü��Æ� ý�ó� ± ÷¢ ��Þ� Âð� (64

?´¨� À�� m ¤�ÀÖõ .¢�ªüõ

-16 ( 4 -18 ( 3 -12 ( 2 -14 ( 1

?´¨� ��Àî Í¨ø ý�ÜÞ� ,Ý��î �¤¢ ü��Æ� ý�Î¨�ø ´Ôû , 55 ø 7 ¢Àä ø¢ ß�� Âð� (65

33 ( 4 32 ( 3 31 ( 2 29 ( 1

��Àî yx+ zy Û¬�� �¤�¬ ßþ� ¤¢ ,Àª�� -10 �ú÷� âÞ�Û¬�� ø À�ª�� ü��Æ� ý�ó�±÷¢ ×þ ¥� üó��µõ ¢Àä �¨ z ø y , x Âð� (66

?´¨�

200

9

( 4

−200
3

( 3

9

200

( 2

−20
9

( 1

?´¨� ��Àî

1

1+
√
2

ø

1− 2

√
2

2

¢Àä ø¢ ß�� ü��Æ� ý�Î¨�ø (67

−1
2

( 4

√
2 ( 3 −1

4

( 2

1

2

( 1

�¤�¬ �� �¤ � ó� ± ÷¢ ��Þ�) ?´¨� ��Àî Ýû¢¥� þ ý�Î¨�ø .Ýþ�ù¢Âî �¤¢ ü��Æ� ý�Î¨�ø ùÀ¹û , 93 ø 17 ¢Àä ø¢ ß� � (68

(.ÀþÂ�Ú� ÂÑ÷ ¤¢ üÈþ��ê�

53 ( 4 65 ( 3 61 ( 2 57 ( 1

9



ü¨À�û ý�ó�±÷¢ 2.4.1

?´¨� ü¨À�û ý�ó�±÷¢ Âþ¥ ý�ó�±÷¢ ��Àî (69

an = 2

n2
( 4 an =

(√
2

)n
( 3 an = n .2

n
( 2 an =

(−1)n

n
( 1

â�Âõ �� Ý��î Û¬ø Ýû �� üó��µõ ¤�Ï �� �¤ â�Âõ ßþ� ý�ûâÜ® ý�ûÍ¨ø Âð� .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ Âµõüµ÷�¨ 1 âÜ® ñ�Ï �� üã�Âõ (70

ßþ� ø Àþ� ÀþÀ� ýÂÚþ¢ â�Âõ �� Ý��î Û¬ø Ýû �� Û±ì ö�»Þû �¤ ÀþÀ� â�Âõ ý�ûâÜ® ý�ûÍ¨ø ÂÚþ¢ ¤�� ,¢�ª ¢�¹þ� ýÂÚþ¢

?´¨� ��Àî �ûâ�Âõ ´��Æõ ý�ó�±÷¢ ,Ý�û¢ �õ�¢� �¤ ¤�î

S : 1,

√
3

2

,
3

4

,
3

√
3

8

, · · · ,
(
√
3

2

)n− 1

( 2 S : 1,
1

2

,
1

4

,
1

8

, · · · , 1

2

n− 1

( 1

S : 1,

√
2

2

,
1

2

,

√
2

4

, · · · ,
(
√
2

2

)n− 1

( 4 S : 1,
1

4

,
1

16

,
1

64

, · · · , 1

4

n− 1

( 3

ñø

a

� �ÜÞ� Çª á�Þ¹õ ,Àª��üõ 3 ö� ñø

a

� �ÜÞ� ¤�ú� á�Þ¹õ ø 1 Â��Â� ��

a

¨ ø ñø

a

� ��Þ� á�Þ¹õ ,ü¨À�û �ó�±÷¢ ×þ ¤¢ (71

88 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî

13/4 ( 4 12/6 ( 3 11/2 ( 2 10/8 ( 1

?´¨� ��Àî ñø� ý�ÜÞ� 9 �Â®Û¬�� t
5

= 6 ü¨À�û �ó�±÷¢ ×þ ¤¢ Âð� (72

9

5

( 4 5

9

( 3 512× 3

9

( 2 9

6

( 1

?´¨� ÝµÔû ý�ÜÞ� Â��Â� À�� Ýû¢ ý�ÜÞ� 12,8 ,
16

3

, · · · ý�ó�±÷¢ ¤¢ (73

8

27

( 4

9

16

( 3

16

81

( 2

4

9

( 1

Â��Â� À�� ñø� �ó�±÷¢ ��

e

n ý�ÜÞ� .´¨� ýÂÚþ¢ ñø� �ÜÞ� Â��Â� ø¢ üØþ ñø� �ÜÞ� ø Â��Â� ü¨À�û ý�ó�±÷¢ ø¢ ´±Æ÷ ¤Àì (74

75 ýÂ¨�Â¨ ?´¨� �ø¢ �ó�±÷¢ ��

e

n ý�ÜÞ�

n2 ( 4 2

n
( 3 2n ( 2 2 ( 1

?´¨� ��Àî �¤�ú� ý�ÜÞ� ,´¨� 16 Â��Â� ÝÈª ø �ø¢ ��Þ� �Â®Û¬�� ,´±·õ ��Þ� �� ü¨À�û ý�ó�±÷¢ ×þ ¤¢ (75

256 ( 4 32 ( 3 8 ( 2 4 ( 1

¤�ÂìÂ� y ø x ß�� Âþ¥ ý�Î��¤ ��Àî ,À�ª�� ü¨À�û ý�ó�±÷¢ ×þ üó��µõ ý�ÜÞ� �¨ 2

3x − y
,4

x+ y
,8
2y

�î ü�¤�¬ ¤¢ (76

?´¨�

y = 5/5 x ( 4 x = 5/5 y ( 3 y = 3x ( 2 x = y ( 1

ü¨À�û ý�ó�±÷¢ ×þ ¥� üó��µõ ý�ÜÞ� �¨ °��Â� �� ,�þ�Þµõ ��Þ� �� ü��Æ� ý�ó�±÷¢ ×þ ¥� ÝÈª ø �ø¢ ,ñø� ��Þ� Âð� (77

?´¨� ��Àî ü¨À�û ý�ó�±÷¢ ´±Æ÷¤Àì ,À�ª��

√
2 ( 4 8 ( 3 4 ( 2 2 ( 1

10



(.´¨� �ó�±÷¢ ñø� ý�ÜÞ� , 13) ?À�ûÀ� ü¨À�û ý�ó�±÷¢ Û�ØÈ� Û¬�� ¢�Àä� �� À÷�ª âÞ� ý¢Àä �� �� 13 , 6 , 2 ¢�Àä� (78

11

3

( 4

10

3

( 3

8

3

( 2

7

3

( 1

70 ýÂ¨�Â¨ ?´¨� ��Àî ´±Æ÷ ¤Àì ,´¨� ö� ñø� �ÜÞ� �¨ á�Þ¹õ Â��Â�

19

27

ñø� �ÜÞ� Çª á�Þ¹õ ü¨À�û ý�ó�±÷¢ ×þ ¤¢ (79

3

4

( 4

4

3

( 3 −2
3

( 2 −4
3

( 1

?´¨� ñø� �ÜÞ� Â��Â� À�� Ýú÷ �ÜÞ� .´¨� ö� ñø� �ÜÞ� ¤�ú� á�Þ¹õ Â��Â� 10 ñø� �ÜÞ� 8 á�Þ¹õ ü¨À�û ý�ó�±÷¢ ×þ ¤¢ (80

90 ( 4 81 ( 3 72 ( 2 64 ( 1

?¢�ªüõ Â��Â� À�� ñø� ý�ÜÞ� 10 á�Þ¹õ ,Ý��î ÛþÀ±� 2 �� �¤ ´±Æ÷ ¤Àì Âð� -2 ´±Æ÷ ¤Àì �� ü¨À�û ý�ó�±÷¢ ×þ ¤¢ (81

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

(a 6= 1) ?¢�Þ÷ �¤¢ ö���üõ

3

√
a ´±Æ÷¤Àì �� ü¨À�û ý�Î¨�ø ¢�Àã� �� a16 ø a7 ¢Àä ø¢ ß�� (82

13 ( 4 9 ( 3 26 ( 2 25 ( 1

?´¨� ��Àî �ó�±÷¢ ßþ� ��¨ ý�ÜÞ� .Ýþ�ù¢Âî �¤¢ ü¨À�û ý�Î¨�ø �¨ , 324 ø 4 ¢Àä ø¢ ß�� (83

63 ( 4 54 ( 3 45 ( 2 36 ( 1

?´¨� ��Àî ÝµÆ�� ø �ø¢ ��Þ� ü¨À�û ý�Î¨�ø , 3x− 4,2x+ 1,7, · · · ü��Æ� ý�ó�±÷¢ ¤¢ (84

21 ( 4 15 ( 3 5

√
7 ( 2 5

√
3 ( 1

,�ó�±÷¢ ßþ� �ÜÞ� ß�õÀ�� ,À�ª�� ü¨À�û �ó�±÷¢ ¥� üó��µõ �ÜÞ� �¨ À�÷���üõ Ýú÷ ø ÝµÔû ,��

a

¨ ��Þ� ,ü��Æ� ý�ó�±÷¢ ×þ ¤¢ (85

88 ü�Â¹� ýÂ¨�Â¨ ?´¨� ÂÔ¬

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

�ó�±÷¢ ×þ ¥� üó��µõ ��Þ� °��Â� �� Ýú÷ ø Ûú� ø Ýú÷ ,ñø� ��Þ� ,ÂÔ¬ Óó�¿õ ´±Æ÷¤Àì �� ü��Æ� ý�ó�±÷¢ ×þ ¤¢ (86

73 ýÂ¨�Â¨ ?´¨� ��Àî ü¨À�û �ó�±÷¢ ´±Æ÷ ¤Àì ,À÷�ü¨À�û

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

11
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2 ÛÊê

��·Ü·õ

ü��·Ü·õ ý�û´±Æ÷ 1.2

?´¨� ��Àî AC âÜ® ñ�Ï ,Û��Öõ ÛØª ¤¢

20

√
2 ( 2 20

√
3 ( 1

10

√
6 ( 4 20

√
6 ( 3

(87

۶۰◦ ۴۵◦

۲۰

A

B C

�� �þø��ó�Ý��ì ¶Ü·õ ×þ �Àµ�� , 53

0

ý�þø�¥ ü��·Ü·õ ý�û´±Æ÷ ýÂ�ðù¥�À÷� ý�Â� üÊ¿ª

´Æ÷��� ,Û��Öõ ÛØª �� ¶Ü·õ âÜ® ø¢ ñ�Ï ýÂ�ðù¥�À÷� �� Àã� .¢Âî Ý¨¤ 53

0

ý�þø�¥ ×þ

�� �¤ �� þ�ð ��Àî ,À�î �±¨�½õ �¤ tan370 ´¨��¡üõ ø� Âð� .À�î �±¨�½õ �¤ sin530

?¢¤ø�üõ ´¨¢

4

3

( 4

3

4

( 3

4

5

( 2

3

5

( 1

(88

۱۵

۱۲

۵۳◦

?´¨� sin
∧
D
2

Â��Â� À�� sin
∧
D
1

,Ýþ�ù¢Âî Ý¨¤ �¤ BD ÂÎì , ABCD Û�ÎµÆõ ¤¢

7

3

( 4

7√
58

( 3

3√
58

( 2

3

7

( 1

(89

A B

CD

۳

۷

۲

۱

?´¨� ��Àî

2 sin300 cos300

1− cos600
Û¬�� (90

cot600 ( 4 sin600 ( 3 cot300 ( 2 cos450 ( 1

?´¨� ��Àî A = 2 sin2 300 − cos600 + tan450 sin2 600 ü��·Ü·õ �¤�±ä ý¢Àä ¤�ÀÖõ (91

0/8 ( 4 0/75 ( 3 1/25 ( 2 ÂÔ¬ ( 1

?´Æ�÷ Â��Â� Âþ¥ �¤�±ä ��Àî �� cos600 cot300 Û¬�� (92

√
3 sin2 300 ( 4 sin300 tan600 ( 3 cos300 ( 2

√
3 sin2 450 ( 1

13



¤�� ý�±ó ¥� �

f

Ö�ì¢ ø ¢�ªüõ ù¢¥ ýÂµõ 2 á�Ô�¤� ¥� ,¢¤�¢ ¤�Âì ¤�� �� ýÂµõ 12 ý�Ü¬�ê ¤¢ �î ü�Øþ¥�� Í¨�� Å��� ��� ×þ (93

À�� ¤�� á�Ô�¤� ù�Ú÷� ,¢¥�Æ� �¤ ��¤¢ 5 ý�þø�¥ Õê� ¼Î¨ �� ö� ´îÂ� Â�Æõ ø Àþ�Þ�³� �¤ Ý�ÖµÆõ ýÂ�Æõ ��� Âð� .¢¤Áðüõ

(tan50 =
1

12

) ?´¨� Âµõ

1/8 ( 4 1/2 ( 3 1 ( 2 0/5 ( 1

ß�õ¥ ´Þ¨ �� Õê� �� ´±Æ÷ 30

0

ý�þø�¥ �� ýÂµõ 2000 á�Ô�¤� ¥� ×ª�õ ×þ

ßþ� ,Âµõ À�� ö¢�Þ�� ¥� Å� ,À�Ø÷ Â��ç� �þø�¥ �î ü�¤�¬ ¤¢ .¢�ªüõ ×�Üª

?À�îüõ ¢¤�¡Â� ß�õ¥ �� ×ª�õ

2000

√
3 ( 2 2000 ( 1

4000

√
3 ( 4 4000 ( 3

(94

۳۰◦

.¢Âî ¤�±ä Û��Öõ ÛØª ö�ØÜ� ø¢ ¥� Àþ�� ,ü÷�±úÚ÷ �Â� ×þ ×ì�Ï� �� öÀ�¨¤ ý�Â�

?´¨� Âµõ À�� ß�õ¥ ¼Î¨ ¥� ü÷�±úÚ÷ �Â� Óî á�Ô�¤�

9 ( 2 6 ( 1

7 ( 4 10 ( 3

(95

۳m

۳۰◦

۴۵◦

۸m

?´¨� ��Àî ¶Ü·õ ´��Æõ ,Àª�� a = 8 ø

∧
B= 120

0

ø

∧
A= 30

0

ü·Ü·õ ¤¢ Âð� (96

19

√
3 ( 4 18

√
3 ( 3 17

√
3 ( 2 16

√
3 ( 1

?Àþ�üÞ÷ ´¨¢ �� Âþ¥ ý�û�Î��¤ ¥� ×þ��Àî ¥� ,

∧
B= 90

0

ö� ¤¢ �î ABC ý�þø��ó�Ý��ì ¶Ü·õ ´��Æõ (97

S =
1

2

×AC ×BC × cos
∧
A ( 2 S =

1

2

×AB ×AC × sin
∧
A ( 1

S =
1

2

× (BC)2 × cot
∧
A ( 4 S =

1

2

×BC ×AC × tan
∧
A ( 3

?´¨� ��Àî ACD ¶Ü·õ ´��Æõ ,Àª�� AB = 4

√
3 ,ø¤��ø¤ ÛØª ¥� ABC ¶Ü·õ ¤¢ Âð�

28

√
3 ( 4 24

√
3 ( 3 12

√
3 ( 2 8

√
3 ( 1

(98

۶۰◦

۴
√
۱۹

A

B
D

C

?´¨� ¤ÀÖ� ,ùÀª Ù÷¤ ý����÷ ´��Æõ .´¨� 18

√
3 Âþ¥ ÛØª ¤¢ ¢���õ ÝÑµ�õ üãÜ®Çª ´��Æõ

18 ( 2 12 ( 1

9

√
3 ( 4 6

√
3 ( 3

(99

?´¨� ��Àî ÝÑµ�õ üãÜ®Çª ´��Æõ ,Àª�� 2

√
3 �� Â��Â� ÝÑµ�õ üãÜ®Çª×þ ×��î ÂÎì Âð� (100

12

√
3 ( 4 12 ( 3 6

√
3 ( 2 6 ( 1
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ü��·Ü·õ ýùÂþ�¢ 2.2

?À�µÆû ¼�½¬ Âþ¥ ��Þ� ¥� ¢�Àã� �� (101

.À�ª�� �õ�ãó�ÓÜµ¿õ �ú÷� ´÷�Ä÷�µî ø ´÷�Ä÷�� �î À÷¤�¢ ¢��ø üþ�þ�ø¥ ü��·Ü·õ ýùÂþ�¢ ¤¢ •

.´¨�

1

3

Â��Â� �ú÷� §���Æî �î ¢¤�¢ ¢��ø ´±·õ ý�þø�¥ ø¢ ü��·Ü·õ ýùÂþ�¢ ¥� ¤ø¢ Âû ¤¢ •
.¢�ªüõ Âµð¤�� ö� §���¨ ¤�ÀÖõ ,¢�ª Âµð¤�� �þø�¥ �� Âû ü��·Ü·õ ýùÂþ�¢ ¤¢ •

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

, N ý�ÎÖ÷ éÂÏ �� ùÂþ�¢ â�¤ §�ì ýø¤ A ý�ÎÖ÷ ´îÂ� �� .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ ø¤��ø¤ ÛØª ýùÂþ�¢ â�¤

?À��îüõ Â��ç� �÷�Ú� ²� �� ´¨�¤ ¥� °��Â� �� θ ý�þø�¥ ´÷�Ä÷�� ø §���Æî ,§���¨

´��� - Çþ��ê� - Çû�î ( 1

´��� - Çû�î - Çþ��ê� ( 2

´��� - Çþ��ê� - Çþ��ê� ( 3

Çþ��ê� - Çû�î - Çþ��ê� ( 4

(102

θ
O P

A

N

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

3

5

( 2

4

5

( 1

3

7

( 4

3

4

( 3

(103

A
۴

B

C

۳

´ä�¨ ý�û��ÂÖä ´îÂ� é�¡ ´ú� ¤¢ 120

0

ýù¥�À÷� �� ��Êµ¿õ �

b

À±õ ñ�� �¤ ü��·Ü·õ ýùÂþ�¢ ýø¤ (0,−1) ý�ÎÖ÷ (104
?´¨� ��Àî ÀþÀ� ý�ÎÖ÷ ��Êµ¿õ .Ý�û¢üõ ö�¤ø¢

(
√
3

2

,−1
2

)
( 4

(
−

√
2

2

,

√
2

2

)
( 3

(
−

√
3

2

,−1
2

)
( 2

(
√
3

2

,
1

2

)
( 1

,¢¥�¨üõ �û x ¤�½õ ´±·õ ´ú� �� OP �î Àª�� ý��þø�¥ θ ø Àª�� �ø¢ â�¤ ¤¢ ø ü��·Ü·õ ýùÂþ�¢ ýø¤ P
(
xP ,

1

2

)
ý�ÎÖ÷ Âð� (105

(.´¨� ��Êµ¿õ �

b

À±õ O) ?´¨� ��Àî A = sin θ + tan2 θ ù�Ú÷�

5

6

( 4

−2
√
3+ 1

3

( 3

−2
√
3+ 3

6

( 2

1

6

( 1

?´¨� ´¨¤¢�÷ Âþ¥ ýø�Æõ�÷ ��Àî (106

cos1000 < cos400 < cos200 ( 2 sin200 < sin400 < sin1000 ( 1

cos1000 < cos700 < cos400 ( 4 sin400 < sin900 < sin1000 ( 3

?´¨� ´¨¤¢ Âþ¥ ý�ûýø�Æõ�÷ ¥� ×þ��Àî (107

cos(−90)0 < cos1500 ( 4 sin1500 > sin100 ( 3 cos100 < cos700 ( 2 sin100 > sin700 ( 1
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?´¨� ��Àî m ¢øÀ� ,Àª�� sinα =
2m− 1

4

ø 30

0 < α ≤ 90

0

Âð� (108

1

2

< m ≤ 1 ( 4

3

2

< m ≤ 5

2

( 3

3

2

≤ m ≤ 5

2

( 2

3

2

< m < 1+

√
3

2

( 1

?Àª�� À÷���üÞ÷ ¤�ÀÖõ ��Àî �� Â��Â� sin θ ,Àª�� ¤�ÂìÂ� sin θ =
cosβ − 2 sinα

5

ýø�Æ� θ ø β , α ý�þ�ø¥ ý�Â� Âð� (109

− 7

10

( 4 −1
2

( 3

1

3

( 2

4

7

( 1

?´¨� ��Àî m ¢øÀ� ,Àª�� m = 1−
√
2 cos θ ø 450 < θ < 60

0

Âð� (110

1−
√
2

2

< m < 1 ( 4 0 < m < 1−
√
2

2

( 3

1

2

< m <

√
2

2

( 2 0 < m <

√
2

2

( 1

?´¨� ��þ�ð ��Àî Û¬�� �� Â��Â� A =
3 sin300 + cos1800

cos530 × cot2700 − tan450 × cot600
�¤�±ä Û¬�� (111

.¢¤�¢ ÂµÈ�� ��ä�Ï� �� ¥��÷ ( 4 − cos300 ( 3 − sin450 ( 2 sin1800 ( 1

cotα ø tanα , cosα , sinα ü��·Ü·õ ý�û´±Æ÷ ¥� ¢�Àã� �� ù�Ú÷� , (sinα+ cosα)2 < 1 �î Àª�� ý��÷�ð �� α ý�þø�¥ Âð� (112

?À�µÆû ´±·õ

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

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

cosx
Âð� (113

�¤�ú� ( 4 ��¨ ( 3 �ø¢ ( 2 ñø� ( 1

?´¨� ¤�ÂìÂ� cotα > tanα > 0 ýÂ��Â��÷ ,ü��·Ü·õ ýùÂþ�¢ ¥� Ç¿� ��Àî ¤¢ (114

۴۵◦

−۴۵◦

(2

۴۵◦

−۴۵◦

(1

۴۵◦

−۴۵◦

(4

۴۵◦

−۴۵◦

(3

?Àª�� sinx. cosx < 0 �� Àª�� À÷���üõ ��Àî x ¢øÀ� (115

90

0 < x < 180

0

�þ 270

0 < x < 360

0

( 2 180

0 < x < 360

0

( 1

90

0 < x < 270

0

( 4 0 < x < 90

0

�þ 180

0 < x < 270

0

( 3
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?´¨� âì�ø ü��·Ü·õ ý����÷ ��Àî ¤¢ α ,Àª�� sinα = 1− m

2

ø 0 < m < 2 Âð� (116

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

?´¨� ��Àî tan θ ¤�ÀÖõ ,Û��Öõ ü��·Ü·õ ýùÂþ�¢ �� ���� ��

− 5

12

( 2

12

5

( 1

−12
5

( 4

5

12

( 3

(117

(x,
۱۲

۱۳
)

θ

?À�µÆû ´¨¤¢�÷ Âþ¥ ��¤�±ä ¥� ¢�Àã� �� (118

.¢¤�¢ ¤�Âì ü��·Ü·õ ýùÂþ�¢ ��¨ â�¤ ¤¢ −2700 ý�þø�¥ •
.´¨� ùÀÈ÷ ÓþÂã� cot0 •

.´¨� üÔ�õ ´õ�ä ý�¤�¢ tan1950 •

.´¨� tan θ =
3

4

ù�Ú÷� , 90

0 < θ < 180

0

ø sin θ =
3

5

Âð� •

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

�þø�¥ ´÷�Ä÷�� �� Í¡ °�ª ý�Î��¤ 1.2.2

?À�îüõ âÎì ý��þø�¥ �� �� �¤ �û x ¤�½õ ´±·õ ´ú� Í¡ ßþ� ,À�î ¤�±ä B(0,1) ø A(1,2) ý�ÎÖ÷ ø¢ ¥� D Í¡ Âð� (119

90

0

( 4 60

0

( 3 45

0

( 2 30

0

( 1

?´¨� ��Àî L Í¡ ý�ó¢�ãõ ,ø¤��ø¤ ÛØª �� ���� ��

y =

√
3

3

x− 6 ( 2 y =
√
3x+ 6 ( 1

y =
√
3x− 2 ( 4 y =

√
3x− 6 ( 3

(120

۲
√
۳

۳۰◦

L

ø A ¯�Ö÷ ¤¢ °��Â� �� �¤ �û­Âä ¤�½õ , 5 �

b

À±õ ¥� ­Âä ø ´±·õ °�ª �� L
2

Í¡ ø 1 �

b

À±õ ¥� ­Âä ø ´±·õ °�ª �� L
1

Í¡ (121

¶Ü·õ ´��Æõ Âð� .´¨� AC = 13 �î ý¤�Ï �� À��îüõ âÎì C ý�ÎÖ÷ ¤¢ �¤ ÂÚþÀØþ L
2

ø L
1

¯�Î¡ .À��îüõ âÎì B

?´¨� ��Àî L
1

Í¡ °�ª ,Àª�� 24 Â��Â� ABC

5

13

( 4

5

12

( 3

12

13

( 2

12

5

( 1

´¨¢ �� Í¡ ý�ó¢�ãõ ,Ý�û¢ ö�¤ø¢ ü��·Ü·õ ´±·õ ´ú� ¤¢ 15

0

�ûñ�Ï ¤�½õ �� ö� âÏ�Ö� Û½õ ñ�� �¤ y = x+ 1 Í¡ Âð� (122

?´¨� ��Àî ùÀõ�

y =
√
3x+ 1 ( 4 3y =

√
3x+ 1 ( 3 y =

√
3x+

√
3 ( 2 3y =

√
3x+

√
3 ( 1
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ü��·Ü·õ ý�û´±Æ÷ ß�� Í��ø¤ 3.2

?´¨� ��Àî A =
sin2 α+ 2 cosα sinα

3 sinα cosα
Û¬�� ,Àª�� tanα = 4 Âð� (123

2

3

( 4 3 ( 3 2 ( 2 1 ( 1

?´¨� ��Àî tanx− cotx ¤�ÀÖõ ,Àª��
2

sinx
+

3

cosx
= 0 Âð� (124

−13
6

( 4 −5
6

( 3

5

6

( 2

13

6

( 1

?´¨� ��Àî A = | sinx− cosx| Û¬�� ,Àª�� sinx+ cosx =
1

4

Âð� (125

√
31

4

( 4

31

16

( 3

1

4

( 2

√
3

4

( 1

§���¨ °Æ� Â� ´÷�Ä÷�µî ø §���Æî °Æ� Â� ´÷�Ä÷�� ý�û�Î��¤ 1.3.2

(0

0 < θ < 180

0

) ?´¨� ��Àî cos θ ¤�ÀÖõ .´¨� �µ¡�¨ θ ý�þø�¥ �û x ¤�½õ ´±·õ ´ú� �� 3x+ 2y − 7 = 0 Í¡ (126

−3
√
13

13

( 4 −2
√
13

13

( 3

3

√
13

13

( 2

2

√
13

13

( 1

?´¨� ��Àî A =
1− 2 sin θ

cos2 θ
�¤�±ä Û¬�� ,Àª�� tan θ = −1

3

ø 270

0 < θ < 360

0

Âð� (127

10− 20

√

0/1

9

( 4

10+ 20

√

0/1

9

( 3

10+ 20

√

0/1

3

( 2

10− 20

√

0/1

3

( 1

(a 6= 0) ?´¨� ��Àî a °Æ� Â�

1

1+ cot2 θ
− sin4 θ + cos4 θ Û¬�� ,Àª�� tan θ = a Âð� (128

1

a2
( 4

1

a2 + 1

( 3 a2 + 1 ( 2 a2 ( 1

?´¨� ��Àî cosx ¤�ÀÖõ ,Àª�� �¤�ú� â�¤ ¤¢ x ö�Þî ý�úµ÷� ø tanx = −1
7

Âð� (129

−
√
50

7

( 4

√
50

7

( 3 −7
√
2

10

( 2

7

√
2

10

( 1

�û�¤�±ä) ?´¨� ��Àî n ø m ß�� ý�Î��¤ ,Àª�� cosα =
√

1−m2

ø cotα =

√
m

n
− 1 ,ü��·Ü·õ ýùÂþ�¢ ¤¢ ý��þø�¥ α Âð� (130

(.À÷�ùÀª ÓþÂã�

n = m2

( 4 n = m3

( 3 m = n3 ( 2 m = n2 ( 1

?´¨� ��Àî a ¤�ÀÖõ , sinx =

√

3

a
ø cotx =

√
4− a Âð� (131

17

4

( 4

15

4

( 3

14

4

( 2

13

4

( 1
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ü��·Ü·õ ¢�½�� 2.3.2

(.´¨� ùÀª ÓþÂã� �¤�±ä) ?´¨� ��Àî

1+ cos θ

sin3 θ
− 1

sin θ(1− cos θ)
�¤�±ä Û¬�� (132

cos θ ( 4 sin θ ( 3 1 ( 2 ÂÔ¬ ( 1

(.´¨� ùÀª ÓþÂã� �¤�±ä) ?´¨� ��Àî Â��Â� ù¤��Þû tan2 θ − tan2 θ. sin2 θ Û¬�� (133

− cos2 θ ( 4 − sin2 θ ( 3 cos2 θ ( 2 sin2 θ ( 1

?´¨� ¢�½�� ×þ

1

cos4 x
+

A

cos2 x
= tan4 x− 1 ýø�Æ� , A ¤�ÀÖõ ��Àî ý�¥� �� (134

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

?´¨� ��Àî ù¤��Þû A = sin4 α+ cos4 α+
(√
2 sinα cosα

)
2

�¤�±ä Û¬�� (135

1+ tan2 α ( 4 1 ( 3 ÂÔ¬ ( 2 -1 ( 1

(.À�µÆû ùÀª ÓþÂã� �û�¤�±ä) ?´¨� ��Àî ù¤��Þû A =
cosα

sinα
+ cotα tan2 α ü��·Ü·õ �¤�±ä Û¬�� (136

cotα− tanα ( 4

1

tanα+ cotα
( 3

1

sinα cosα
( 2 sinα cosα ( 1

?´¨� ��Àî A = 2(sin6 α+ cos6 α)− 3(sin4 α+ cos4 α) �¤�±ä ýùÀª �¬�¡ (137

-1 ( 4 1 ( 3 sin3 α+ cos3 α ( 2 sin3 α− cos3 α ( 1

(cos θ 6= −1) ?´¨� ��Àî

sin3 θ

1+ cos θ
+ sin θ cos θ �¤�±ä Û¬�� (138

cos θ

1+ cos θ
( 4

sin θ

1+ cos θ
( 3 cos θ ( 2 sin θ ( 1

(.À�µÆû ùÀª ÓþÂã� �û�¤�±ä) ?´¨� ��Àî A =
sinx+ cosx

sinx− cosx
+

2 cos2 x− 1

cos2 x(1− tan2 x)
�¤�±ä Û¬�� (139

2 cotx

1− cotx
( 4

2 cosx

sinx+ cosx
( 3

2 tanx

tanx− 1

( 2

2 sinx

sinx+ cosx
( 1

?´¨� ��þ�ð ��Àî �� Â��Â� ù¤��Þû 1− sinα. cosα �¤�±ä Û¬�� (140

sin2 α− cos2 α ( 2 sin2 α+ cos2 α ( 1

(sinα+ cosα)2 ( 4 (sinα− cosα)2 + sinα cosα ( 3

?´¨� ��Àî tan2 x+ cot2 x Û¬�� ,Àª�� tanx+ cotx =
3

2

Âð� (141

2 ( 4

3

4

( 3

1

4

( 2

9

4

( 1
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?´¨� ��Àî A = (1− sinx)(1− cosx) Û¬�� ù�Ú÷� ,Àª�� sinx+ cosx =
2

3

Âð� (142

− 1

81

( 4

1

81

( 3

1

18

( 2 − 1

18

( 1
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3 ÛÊê

ýÂ±� ý�û�¤�±ä ø �þ�ð ý�ûö���

ö��� ø �Èþ¤ 1.3

?¢�¢ ¤�Âì ö���üõ �þ�Þµõ ¼�½¬ ¤�ÀÖõ À�� x ý�� �� −3 ≤ 3

√
x ≤ 5 ý�ó¢�ãõ�÷ ¤¢ (143

153 ( 4 152 ( 3 154 ( 2 151 ( 1

ø 300π �� Â��Â� Âµð¤�� ý�÷��µ¨� Ý¹� Âð� .À÷ÂÚþÀØþ Û¡�¢ 5 á�Ô�¤� �� �÷��µ¨� �¨ ,Û��Öõ ÛØª ¤¢

üã�±Ï ¢Àä À�� �� Â��Â� ü÷��õ ý�÷��µ¨� ýùÀä�ì á�ãª ýù¥�À÷� ,Àª�� 60π Â��Â� ÂµØ��î ý�÷��µ¨� Ý¹�

?Àª�� À÷���üõ

4 ( 2 3 ( 1

6 ( 4 5 ( 3

(144

۵

,Àª�� 27 (×��î) üÜ¡�¢ °ãØõ Ý¹� ø 64 Â��Â� (ï¤��) ü÷øÂ�� °ãØõ Ý¹� Âð� .Ýþ¤�¢ ¤��µ¡� ¤¢ �� ¤¢ �� °ãØõ �¨ (145

?Àª�� À÷���üÞ÷ ý¢Àä �� ü÷��õ °ãØõ âÜ® ñ�Ï

√
15 ( 4

√
10 ( 3 2

√
2 ( 2 2

√
3 ( 1

?À��îüõ ëÀ¬ Âþ¥ ýø�Æõ�÷ ø¢ Âû ¤¢ ¼�½¬ ¢Àä ¢�Àã� �� (146

I) 2 < 3

√
x < 3 II) 3 ≤ √

x ≤ 5

19 ( 4 18 ( 3 17 ( 2 16 ( 1

?´¨� ��Àî m2 − n2 ,À��îüõ ëÀ¬ m <
4

√
25 < n ý�Î��¤ ¤¢ �î À�ª�� üó��µõ ¼�½¬ ¢Àä ø¢ n ø m Âð� (147

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

?´¨� 32 �ø¢ ý�Èþ¤ Â��Â� À�� 64 ��¨ ý�Èþ¤ (148

±
√
2

2

( 4 ±
√
2 ( 3

√
2

2

ÍÖê ( 2

√
2 ÍÖê ( 1
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?´¨� 11− 4

√
7 ¢Àä �ø¢ ý�Èþ¤ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (149

2−
√
7 ( 4

√
7− 4 ( 3 1−

√
7 ( 2 4− 2

√
7 ( 1

?Àª�� ¼�½¬ À÷���üÞ÷ ��þ�ð ��Àî ,ø¤��ø¤ ¤�½õ �� ���� ��

C = −3
√
2 ( 2 A = − 3

√
9 ( 1

D = −
√
15 ( 4 E = − 3

√
17 ( 3

(150

−۵ −۴ −۳ −۲ −۱

AEDC

?´¨� Âµð¤�� ��Ö� ¥� Âþ¥ ¢Àä ��Àî , −1 < a < 0 Âð� (151

−a4 ( 4 a3 ( 3 a ( 2

3

√
a ( 1

É¿Èõ ¯�Ö÷ ¥� üØþ �� ��� ¤�½õ ýø¤ ¢�Àä� ¥� ×þ Âû ,Û��Öõ ÛØª ¤¢

.´¨� ùÀª Û¬ø ´¨� ö� ��¨ ý�Èþ¤ �� ÂÒ��µõ �î ß�þ�� ¤�½õ ýø¤ ùÀª

?´¨� ´¨¤¢�÷ �ûö�Ø�� ¥� �� À��

�� ø¢ ( 2 üØþ ( 1

�� ¤�ú� ( 4 �� �¨ ( 3

(152

a۴ a۲ a۱ a۳

b۴ b۲ b۱ b۳

−۱ ۰ ۱

−۱ ۰ ۱

?´¨� ´¨¤¢ ù¤��Þû ��þ�ð ��Àî ù�Ú÷� ,Àª��

3

√
a > a Âð� (153

a5 < a ( 4 a4 < a ( 3

3

√
a > 5

√
a ( 2 −1 < a < 0 ( 1

?´¨� ¼�½¬ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî ,Àª�� 0 < a < 1 Âð� (154

0 < 3

√
a < a < a2 < 1 ( 2 0 < a2 < a < 3

√
a < 1 ( 1

0 < a2 < 3

√
a < a < 1 ( 4 0 < a < 3

√
a < a2 < 1 ( 3

?´¨� ��Àî A = |a−√
a| − |a− 3

√
a|+ |√a− 3

√
a| �¤�±ä Û¬�� , 0 < a < 1 Âð� (155

ÂÔ¬ ( 4 2

√
a ( 3 2

3

√
a ( 2 2a ( 1

¥� a �¤�ú� ý�È�þ¤ ,Àª�� a > 1 Â�ð� ø ´¨� . . . . . . . . . . a ÝÈª ý�È�þ¤ ¥� a Ý¹�� ý�Èþ¤ ,Àª�� 0 < a < 1 Âð� (156

.´¨� . . . . . . . . . a Ý¹�� ý�Èþ¤
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?´¨� ��Àî (3
√
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√
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√
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√
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√
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√
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√
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√
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√
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√
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e
n ý�Èþ¤ 2.3

?´¨� ¼�½¬ Âþ¥ ý�ûýø�Æ� ¥� ¢�Àã� �� (158
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√
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√
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?´¨� ��Àî A = 5
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√
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√
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√
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�¤�±ä Û¬�� (160
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√
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4

√
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3

√
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â�Âõ ( 4 §�Øãõ ( 3 §�Øãõ ý��þÂì ( 2 ý��þÂì ( 1

?´¨� ��Àî

5

√

(1− x)5 +
√

(x− 1)2 +
√

(−3)2 �¤�±ä Û¬�� ,Àª�� x < 1 Âð� (162
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�þ�ð ý�ûö��� 3.3

(.´¨� ´±·õ ø �þ�ð ý¢Àä a ø x > 0) ?´¨� ��Àî x Ýû¢ ý�Èþ¤ ,Àª�� x
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ýÂ±� ý�û�¤�±ä 4.3

?´¨� ��Àî a− b+ 2c ,Àª�� ¢�½�� ×þ x 6= −1 ¯Âª ��
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(.´¨� ùÀª ÓþÂã� �¤�±ä) ?´¨� ��Àî A =
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4 ÛÊê

�û�ó¢�ãõ�÷ ø �û�ó¢�ãõ

ö� Û� ÓÜµ¿õ ý�û©ø¤ ø �ø¢ ��¤¢ ý�ó¢�ãõ 1.4

�þ�¹� ©ø¤ �� �ø¢ ��¤¢ ý�ó¢�ãõ Û� 1.1.4

?´¨� ��Àî �ú÷� ��ã�Âõ Û®�Ô� ÕÜÎõ¤Àì ,Àª�� 25 üó��µõ üã�±Ï ¢Àä ø¢ ��ã�Âõ á�Þ¹õ Âð� (196
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?´¨� ¶Ü·õ âÜ® ßþÂµØ��î Â��Â� À�� ¶Ü·õ Â�ø ,À�û¢ ü��Æ� ý�ó�±÷¢ Û�ØÈ� ý��þø��ó�Ý��ì ¶Ü·õ á�®� Âð� (202
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Ûõ�î â�Âõ ©ø¤ �� �ø¢ ��¤¢ ý�ó¢�ãõ Û� 3.1.4

?´¨� ��Àî a+ k ¤�ÀÖõ ,Ý�¨¤üõ (x + a)2 = k ýø�Æ� �� Ûõ�î â�Âõ ©ø¤ �� 2x2 + 3x− 5 = 0 ý�ó¢�ãõ Û� ¤¢ (211
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üÞú¨ 2.4

(1,−1) ý�ÎÖ÷ ¥� üÞú¨ ¤�¢�Þ÷ ø Àª�� x = 1�¤�¬ �� y = −2x2 + ax+ b ý�ó¢�ãõ �� üÞú¨ ö¤�Ö� ¤�½õ ý�ó¢�ãõ Âð� (220
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?´¨� ��Àî AB ñ�Ï ,À�î âÎì B ø A ¯�Ö÷ ¤¢ �¤ �ûñ�Ï ¤�½õ y = x2 + ax+ b ý�ó¢�ãõ ¤�¢�Þ÷ Âð� .´¨�

8 ( 4 1 ( 3 2 ( 2 2

√
6 ( 1

��Àî �û x ¤�½õ ø üÞú¨ ¢¤�¡Â� ¯�Ö÷ ñ�Ï á�Þ¹õ ,Àª�� ac < 0 ø �û y ¤�½õ ýø¤ y = ax2 + bx+ c üÞú¨ §�

b

¤ Âð� (222

?´¨�

− c

a
( 4 2

√

− c

a
( 3 ÂÔ¬ ( 2

√

− c

a
( 1

�� �¤ �û­Âä ¤�½õ ¤�îÁõ üÞú¨ ,Àª�� -1 �� Â��Â� y = 2x2 + 12x+m− 1 üÞú¨ ¤�¢�Þ÷ ýø¤ �ÎÖ÷ ßþÂ�ß�þ�� ­Âä Âð� (223

?À�îüõ âÎì ü®Âä ��

20 ( 4 19 ( 3 18 ( 2 17 ( 1

¤�Âì x = 2 Í¡ ýø¤ Â� üÞú¨ §�

b

¤ Âð� .´¨� ù¢Âî âÎì 4 ­Âä �� ý��ÎÖ÷ ¤¢ �¤ �û y ¤�½õ y = ax2 + bx+ c üÞú¨ (224

?´¨� ��Àî abc Û¬�� ,Àª�� -1 �û x ¤�½õ �� üÞú¨ âÏ�Ö� ¯�Ö÷ ¥� üØþ ø Àª�� �µª�¢

−196
25

( 4 −184
25

( 3 −248
25

( 2 −256
25

( 1

?´¨� ��Àî b ý�Â� ßØÞõ Âþ¢�Öõ á�Þ¹õ ,´¨� ÂÔ¬ Â��Â� y = ax2 + bx+
35

4a
üÞú¨ §�

b

¤ ­Âä ø ñ�Ï âÞ�Û¬�� (225

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

ý��ÎÖ÷ ¤¢ �¤ �û­Âä ¤�½õ üÞú¨ ø Àª�� �µª�¢ ¤�Âì ��¨ ø ñø� ý����÷ ¥�ÆÞ�÷ ýø¤ y = ax2 + 2ax− 3 üÞú¨ §�

b

¤ Âð� (226

?´¨� ��Àî ab Û¬�� ,À�î âÎì b ­Âä ��

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

x ¤�½õ ýø¤ üÞú¨ �î üÎ¡ù¤�� ñ�Ï .À�îüõ âÎì -2 ­Âä �� ý��ÎÖ÷ ¤¢ �¤ ü�½�õ y = x2 + 4x + k üÞú¨ ö¤�Ö� ¤�½õ (227

?´¨� ��Àî ,À�îüõ ¢�¹þ� �û

4

√
2 ( 4 2

√
2 ( 3 4

√
3 ( 2 2

√
3 ( 1

?´¨� ��Àî a ,À�îüõ âÎì ü�½�õ ¢�¡ ýø¤ Â� �¤ y =
1

2

x2 − 3x+ a ü�½�õ ö¤�Ö� ¤�½õ y = −5
2

ý�ó¢�ãõ �� Í¡ (228

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

?À�îüõ âÎì ­Âä ��Àî �� �¤ �û y ¤�½õ üÞú¨ ßþ� ,´¨� y = 3x2 + ax+ b ý�ó¢�ãõ �� üÞú¨ §�

b

¤ (−1,−4) ý�ÎÖ÷ (229

2 ( 4 -1 ( 3 -2 ( 2 -3 ( 1
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?´¨� ��Àî b ,À�î âÎì 4 ­Âä �� �¤ �û y ¤�½õ ø -2 ø 1 ý�ûñ�Ï �� �¤ �û x ¤�½õ y = ax2 + bx+ c üÞú¨ ¤�¢�Þ÷ Âð� (230

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

ñ�Ï ��Àî �� �¤ �û x ¤�½õ ü�½�õ ßþ� ,Àª�� ö¤�Öµõ x = 2 Í¡ �� ´±Æ÷ y = (a− 1)x2 + x+ 3 ý�ó¢�ãõ �� ü�½�õ Âð� (231

?À�îüõ âÎì ´±·õ

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

?´¨� �û x ¤�½õ ý��� y = (m+ 2)x2 − 2mx+m− 1 üÞú¨ , m Âþ¢�Öõ ��Àî ý�¥� �� (232

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

: bx2 + cx+ c− 1 = 0 ý�ó¢�ãõ ù�Ú÷� ,Àª�� y = x2 − bx+ c ý�ó¢�ãõ �� üÞú¨ §�

b

¤ M(1,3) ý�ÎÖ÷ Âð� (233

.¢¤�¢ ´±·õ üÖ�Ö� ý�Èþ¤ ø¢ ( 2 .¢¤�¢ üÔ�õ üÖ�Ö� ý�Èþ¤ ø¢ ( 1

.¢¤�À÷ üÖ�Ö� ý�Èþ¤ ( 4 .¢¤�¢ �õ�ãó�ÓÜµ¿õ üÖ�Ö� ý�Èþ¤ ø¢ ( 3

ý� ó¢� ã õ ¤�¢� Þ ÷ � � ¯� �Â õ ùÀ ª Ý ¨¤ ü Þ ú ¨ ,ø¤� �ø¤ Û Ø ª ¤¢

§�Þõ üÞú¨ §�

b

¤ Â � AD üÖê� Í¡ù¤� � Âð� .´¨� y = 2x2 − 12x + 16

?´¨� ��Àî ABCD ß�ì�Æó�ýø�Æµõ ý�Ö÷¥ø£ ´��Æõ ,Àª��

8 ( 2 4 ( 1

24 ( 4 16 ( 3

(234

A

B C

D

?´¨� ��Àî ø¤��ø¤ ÛØª üÞú¨ ý�ó¢�ãõ

y = −x2 + 4x − 5 ( 2 y = −x2 − 4x− 3 ( 1

y = −4x2 − 4x − 3 ( 4 y = −x2 − 4x− 5 ( 3

(235

−۲ −۱

−۱

−۲

âÎì -2 ñ�Ï �� ý��ÎÖ÷ ¤¢ ÍÖê �¤ �ûñ�Ï ¤�½õ ø −4
b
­Âä �� ý��ÎÖ÷ ¤¢ �¤ �û­Âä ¤�½õ y = ax2 − bx+ c üÞú¨ Âð� (236

(.¢¤�¢ ¤�Âì �û x ¤�½õ ß�þ�� üÞú¨) ?´¨� ��Àî a ,À�î

−1
4

( 4 -2 ( 3

1

2

( 2 −1
2

( 1

�û y ¤�½õ ­Âä ��Àî �� ý��ÎÖ÷ ¤¢ üÞú¨ ßþ� ,Àª�� ö� ö¤�Ö� Í¡ x = 1 ø üÞú¨ ×þ ¥� �ÎÖ÷ ø¢ (−1,20) ø (2,5) Âð� (237

?À�îüõ âÎì �¤

2 ( 4 3 ( 3 4 ( 2 5 ( 1
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´õ�ä ß��ã� 3.4

ñø� ��¤¢ ý��ÜÞ� À�� ´õ�ä ß��ã� 1.3.4

?´¨� ��Àî k ,´¨� üÔ�õ x > k ý�¥� �� ø ´±·õ x < k ý�¥� �� f(x) = 2kx+ k2 − 27 ñø� ý��¤¢ �¤�±ä (238

-2 ( 4 3 ÍÖê ( 3 -3 ÍÖê ( 2

{
− 3,3

}
( 1

?´¨� ��Àî ,À�ª�� ´õ�äÝû B = (7x + 2)(x− 3) ø A =
x3(2x − 1)

3− x
�¤�±ä ø¢ �î ý¤�Ï �� x Âþ¢�Öõ �ä�Þ¹õ (239

(.À��î ��¿µ÷� �¤ ù¥�� ßþÂµð¤��)

(
−∞,

1

2

)
( 4 (−∞,0) ( 3

(
−∞,−2

7

)
∪
(
0,
1

2

)
( 2

(
−∞,−2

7

)
( 1

¤¢ P (x) =
(ax+ b)(2x + 3)

(−x+ 2)
�¤�±ä ,´¨� ø¤��ø¤ �¤�¬ �� �î y = ax− b ¤�¢�Þ÷ �� ���� ��

?´¨� ´±·õ �

f

ãÎì ù¥�� ��Àî

(
− 3

2

,1
)

( 2 (0,2) ( 1

(
− 2,−3

2

)
( 4

(
4,
11

2

)
( 3

(240

−۱

۳

�ø¢ ��¤¢ ý��ÜÞ� À�� ´õ�ä ß��ã� 2.3.4

?´¨� üÔ�õ ù¤��Þû Âþ¥ ýù¥�� ��Àî ¤¢ P =
(3x+ 1)(x − 1)

(−x+ 3)(x2 + 1)
�¤�±ä ´õ�ä (241

(2,4) ( 4 (−2,1) ( 3

(
− 1

3

,1
)
( 2 (0,2) ( 1

?´¨� ��Àî k ¢øÀ� ,Àª�� üÔ�õ x Âþ¢�Öõ â�Þ� ý�¥� �� P (x) = (k − 1)x2 + (kx− x) + 1�¤�±ä Âð� (242

∅ ( 4 1 < k < 5 ( 3 k < 1 ( 2 R ( 1

(0, a) ýù¥�� ¤¢ A =
xf(x)(2x2 + 1)

(3− x)|x+ 2| �¤�±ä ,Àª��üõ y = f(x) ý�ó¢�ãõ ¤�¢�Þ÷ Û��Öõ ÛØª

?´¨� ��Àî a ¤�ÀÖõ ßþÂµÈ�� .´¨� ´±·õ ù¤��Þû

3 ( 2 2 ( 1

5 ( 4 4 ( 3

(243

۴

۴

�¤� ± ä ,À � ª� � x = 3 ø x = −1 � � Â ��Â � f(x) = 0 ý� ó¢� ã õ ý� û� È þ¤ ø f(x) = −x2 + bx + c Â ð� (244

?´¨� üÔ�õ , x ¼�½¬ ¤�ÀÖõ À�� ý�¥� �� A =
f(x)

(x2 − x+ 1)(−x2 + 4x− 3)

¤�Þªü� ( 4 3 ( 3 2 ( 2 1 ( 1
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�ó¢�ãõ�÷ 3.3.4

?´¨� ��Àî

x3 − x2

3x3 − 3

> 1 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (245

{
x ∈ R |x > 1

}
( 4 ∅ ( 3

{
x ∈ R |x < 1

}
( 2 R−

{
1

}
( 1

?´¨� ��Àî A ¢øÀ� ,À�ª�� ¤�ÂìÂ�







A+ 3B > 18

3A+B < 12

ý�ó¢�ãõ�÷ ø¢ Âð� (246

A < 9 ( 4 A <
9

4

( 3 A >
9

4

( 2 A > 9 ( 1

y < −3 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ ù�Ú÷� ,À�î âÎì 5 ø 1 ý�ûñ�Ï �� �¤ �û x ¤�½õ y = x2 + ax+ b ý�ó¢�ãõ ¤�¢�Þ÷ Âð� (247

?´¨� ¼�½¬ ¢Àä À�� Ûõ�ª

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

?´¨� ��Àî a ,Àª�� ¤�ÂìÂ� x Âþ¢�Öõ ��Þ� ý�¥� ��
ax2 − 1

2

ax− 3

−x2 − x− 1

≤ 3 ý�ó¢�ãõ�÷ Âð� (248

¤�ÀÖõ º�û ( 4 6 ( 3 -6 ( 2 ¤�ÀÖõ Âû ( 1

t ý��÷�� ¤¢ ß�õ¥ ¼Î¨ ¥� ÝÆ� ßþ� á�Ô�¤� Âð� .¢�ªüõ ���Â� ��û �� ,¢¤�¢ á�Ô�¤� Âµõ 20 �î ö�Þµ¡�¨ ×þ ý��� ¥� ÝÆ� ×þ (249

¼Î¨ �� ´ÈðÂ� Â�Æõ ¤¢ ß�õ¥ ¼Î¨ ¥� ��� á�Ô�¤� ü÷�õ¥ ý�Ü¬�ê �� ¤¢ ,¢�ª �±¨�½õ h = −5t2 + 20t+ 20 ý�Î��¤ ¥�

?¢�� Àû��¡ Âµõ 35 ¥� ÂµÈ�� ß�õ¥

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

,´¨� y = ax2 + bx + c â��� � � ¯��Âõ �î ø¤��ø¤ ¤�¢�Þ÷ �� ���� � �

?´¨� ��Àî

x

ax2 + bx+ c
≥ 0 ý�ó¢�ãõ�÷ ����

(−3,0] ∪ [2,+∞) ( 2 (−3,0] ∪ (2,+∞) ( 1

(−∞,−3) ∪ (2,+∞) ∪
{
0

}
( 4 (−3,2)−

{
0

}
( 3

(250

−۳ ۲

?´¨� ��Àî b− a ¤�ÀÖõ ,Àª�� R− [a, b] �¤�¬ ��

1

2x2 + x+ 1

<
1

x2 + 1

ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ Âð� (251

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

?¢¤ÁðüÞ÷ ��Êµ¿õ ý�û¤�½õ �ø¢ ý����÷ ¥� y = ax2 − (a+ 2)x ý�ó¢�ãõ �� üÞú¨ , a Âþ¢�Öõ ��Àî ý�¥� �� (252

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

?´¨� ��Àî

3x− 5

6x2 − 7x− 5

< 0 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (253

(
−∞,

5

3

)
( 4

(
−∞,−1

2

)
( 3

(
− 3

2

,
5

3

]
( 2

(
−∞,−1

2

]
( 1
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üÖÜÎõ¤Àì ý�û �ó¢�ãõ�÷ 4.3.4

?´¨� ��Àî a+ b ,Àª�� R− [−3,2] �¤�¬ �� |ax+ b| > 5 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ Âð� (254

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

(a > 0) ?Àª�� üú� |x− 4| > a ø |x− 3| < 2 ý�ó¢�ãõ�÷ ø¢ í�Âµª� �� Àª�� ��Àî a ¢øÀ� (255

0 < a < 2 ( 4 0 < a < 1 ( 3 a ≥ 3 ( 2 a > 1 ( 1

?´¨� ��Àî ¤�½õ ýø¤ Â� |2x+ 1| > 5 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ Çþ�Þ÷ (256

۰ ۱ ۲−۲ −۱

(2
۰ ۱ ۲−۳ −۲ −۱

(1

−۱ ۰ ۱−۳ −۲ ۲

(4
۰ ۱ ۲−۲ −۱ ۳

(3

,´¨� Â þ¥ �¤�¬ � � ¤�½õ ýø¤ Â � |x − 2| < 2 ý� ó¢� ã õ� ÷ ���� �ä�Þ¹õ Çþ�Þ ÷

?´¨� ��Àî |x− a| > 3 ø |x− 2| < b ý�ó¢�ãõ�÷ ø¢ ý�û���� í�Âµª�

(3,6) ( 2 [3,6] ( 1

(−3,6) ( 4 (−2,3) ( 3

(257

a b

?´¨� ��Àî 3(x− 2)2 − 4|x− 2| < −1 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (258

(
−∞,

5

3

)
∪
(
7

3

,+∞
)
( 4 (1,3) ( 3

(
1,
5

3

)
∪
(
7

3

,3
)
( 2

(
5

3

,
7

3

)
( 1

?¢Â�ð ¤�Âì y = x+ 1 Í¡ ý��� ù¤��Þû y = 2x2 − ax+ 2 üÞú¨ ¤�¢�Þ÷ �� Àª�� ��Àî a ¢øÀ� (259

−
√
2− 1 < a <

√
2− 1 ( 4 −1 < a < 1 ( 3 −2

√
2− 1 < a < 2

√
2− 1 ( 2 −2

√
2 < a < 2

√
2 ( 1

,Àª�� y = |7− 2x| − 4 ø A = (−∞, a) ∪ (b, c) ∪ (d,+∞) �¤�¬ �� y2 + y − 2 > 0 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ Âð� (260

?´¨� ��Àî

ad

b+ c
�¤�±ä Û¬��

6

7

( 4

3

7

( 3

7

3

( 2

7

6

( 1

?´Æ�÷ ¼�½¬ ¢Àä À�� Ûõ�ª

∣
∣
∣
∣

x− 1

2

− 1

∣
∣
∣
∣
≥ 3 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (261

10 ( 4 13 ( 3 12 ( 2 11 ( 1

?´¨� ��Àî |x+ 4|+ |x− 4| Û¬�� ù�Ú÷� ,Àª�� |x| − 4 ≤ 0 Âð� (262

−2x ( 4 8 ( 3 2x ( 2 -8 ( 1
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5 ÛÊê

â���

ö� ý�ûüþ�Þ÷¥�� ø â��� ��úÔõ 1.5

?´¨� â��� ×þ Çþ�Þ÷ ��þ�ð ��Àî (263

a

b

c

۱

۲
( 4

a

b

c

e

d

f

( 3

a

b

c

e

f

d

( 2

a

b

c

d

۱

۲

۳

۴

( 1

?´¨� ��Àî 2b− a Û¬�� ,Àª��

۳

a

−۱

۲a− b

−۶

۲

۲a + b

�¤�¬ �� g â��� ø

۵

a− ۲

۱

۴a− ۲

a + b

۳
b + ۳

�¤�¬ �� f â��� ¤�¢�Þ÷ Âð� (264

5 ( 4 3 ( 3 9 ( 2 4 ( 1

?Àª�� â��� ×þ ,Û¬�� ý�Î��¤ �� Ý��î éÁ� Û��Öõ öø ¤�¢�Þ÷ ¥� ö�Ø�� À��

3 ( 2 2 ( 1

5 ( 4 4 ( 3

(265

A

C

E
D

A

B

C

?´Æ�÷ â��� ×þ éÂãõ ,Âþ¥ Í��ø¤ ¥� ×þ��Àî (266

ß�ãõ ö�õ¥ ×þ ¤¢ �ú÷� ö¥ø ø ¢�Âê� ß�� ý�Î��¤ ( 2 ö� á�ãª ø ùÂþ�¢ ´��Æõ ß�� ý�Î��¤ ( 1

ö� ý�û��Üä��ÆÖõ ø üã�±Ï ¢�Àä� ß�� ý�Î��¤ ( 4 ö�ªÀó�� ñ�¨ ø ¢�Âê� ß�� ý�Î��¤ ( 3

2 �� �¤ A ¥� ý�Ìä º�û �î ¢¤�¢ ¢��ø B �� A ¥� â��� À�� ,À÷�­øÂÔõ B =
{
1,2

}
ý�ä�Þ¹õ ø A =

{
a, b, c

}
ý�ä�Þ¹õ (267

?ÀûÀ÷ ´±Æ÷

.¢¤�À÷ ¢��ø üã��� º�û ( 4 4 ( 3 2 ( 2 1 ( 1
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ü��Êµ¿õ ¤�¢�Þ÷ ø °�Âõ ý�û�ø¥ �¤�¬ �� â��� Çþ�Þ÷ 1.1.5

?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� (268

mn = 4 ( 4 mn = −4 ( 3 mn = 1 ( 2 mn = −1 ( 1

?´¨� â��� ×þ , m ¤�ÀÖõ À�� ý�¥� �� f =
{
(3,m2), (2,1), (−3,m), (−2,m), (3,m+ 2), (m,4)

}
ý�Î��¤ (269

m ¤�ÀÖõ º�û ( 4 ¤�Þªü� ( 3 2 ( 2 1 ( 1

?¢�ªüõ â��� �� ÛþÀ±� R =
{
(1,2), (1,1), (2,3), (2,2), (3,2), (1,1), (2,2)

}
ý�Î��¤ ,°�Âõ �ø¥ À�� Ûì�À� éÁ� �� (270

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

?´¨� ��Àî (a, b) °�Âõ üþ��ø¢ ,Àª�� â��� ×þ éÂãõ R =
{
(2, b), (a+ 3,3), (4, a2 + 4), (4,5)

}
ý�Î��¤ Âð� (271

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

?´¨� â��� ×þ éÂ

a

ãõ R =
{
(1,2), (m2 − 1,5), (3,1), (1,m)

}
ý�Î��¤ m ¤�ÀÖõ ��Àî ý�¥� �� (272

¤�ÀÖõ º�û ( 4 ±
√
2 ( 3 ±3 ( 2 5 ( 1

?´¨� ��Àî m+ n+ p ,´¨� °�Âõ �ø¥ ×þ Ûõ�ª f =
{
(m2 −m,m2 − 3m), (2, n2 − 2n+ 5), (2, p)

}
â��� (273

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

f â �� � �Ìä °�Âõ �ø¥ ��Àî ,´¨� ­øÂÔõ f =
{
(1,2), (m,1), (1,m2 +m), (m2 − 2,m+ 1)

}
�¤�¬ � � f â �� � (274

?´Æ�÷

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

a+ b Û¬�� ,Àª� � â �� � ×þ A =
{
(3,2), (4,3), (1,4), (a, b2), (3, a2 + a), (−2,0)

}
°�Âõ ý�û�ø¥ ý�ä�Þ¹õ Âð� (275

?Àª�� À÷���üÞ÷ ��þ�ð ��Àî

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

?´¨� â��� Âþ¥ ý�û�Î��¤ ¥� ×þ��Àî (276

R =
{
(x, y) | x, y ∈ R , sin y = x

}
( 2 R =

{
(x, y) | x, y ∈ R , y2 = x

}
( 1

R =
{
(x, y) | x, y ∈ Z , x2 + y2 = 4

}
( 4 R =

{
(x, y) | 2x + 2

y = 0

}
( 3
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â���� ¢Â� ø ��õ�¢ 2.5

?¢¤�À÷ ¢��ø �

f

ãÎì â��� ��Àî (277

.Àª�� ý�Ìä ×� ö� ý��õ�¢ �î üã��� ( 1

.Àª�� ý�Ìä ×� ö� ¢Â� ÍÖê �î üã��� ( 2

.´¨� ö� ¢Â� ý�Ìä� ¢�Àã� ¥� ÂµÈ�� ö� ý��õ�¢ ý�Ìä� ¢�Àã� �î üã��� ( 3

.´¨� ö� ý��õ�¢ ý�Ìä� ¢�Àã� ¥� ÂµÈ�� ö� ¢Â� ý�Ìä� ¢�Àã� �î üã��� ( 4

?À÷¤�¢ ¤�Âì â��� ¢Â� ¤¢ Ýû ø ��õ�¢ ¤¢ Ýû ¼�½¬ ¢Àä À�� ,´¨� ø¤��ø¤ ÛØª �� f â��� ¤�¢�Þ÷

3 ( 2 2 ( 1

5 ( 4 4 ( 3

(278

۳

−۲

۲

−۱

?´¨� �Ìä À�� ý�¤�¢ â��� ßþ� ý��õ�¢ ,Àª�� â��� ×þ |y| = |x3 − 1| ý�Î��¤ ù�ðÂû (279

¤�Þªü� ( 4 4 ( 3 2 ( 2 1 ( 1

?¢�ªüÞ÷ ¼�½¬ ¢Àä À�� Ûõ�ª f(x) =







x2 + 2 ; x < 0

−|x+ 2| ; x ≥ 0

ý�Î��® �� â��� ¢Â� (280

¤�Þªü� ( 4 5 ( 3 3 ( 2 4 ( 1

?´¨� ��Àî â��� ßþ� ý��õ�¢ �Ìä ßþÂµð¤�� ,Àª�� üã�±Ï ¢�Àä� ý�ä�Þ¹õ f(x) = −2
3

x+ 3 â��� ¢Â� Âð� (281

3 ( 4 -3 ( 3 ÂÔ¬ ( 2 1 ( 1

(.´¨� x °Æ� Â� â���) ?¢Â�ðüÞ÷ ¤�Âì â��� ¢Â� ¤¢ �î ¢¤�¢ ¢��ø ¼�½¬ ¢Àä À�� ,Û��Öõ â��� ý��õ�¢ ¤¢

2 ( 2 4 ( 1

¤�Þªü� ( 4 6 ( 3

(282

−۲

۲

۴

−۴

۲

−۲

?´Æ�÷ ©���õ�¢ ¥� ý��ä�Þ¹õÂþ¥ ö� ¢Â� �î ´¨� üã��� �� ¯��Âõ ,Âþ¥ ý�û¤�¢�Þ÷ ¥� ×þ��Àî (283

−۴

۴

( 4

۱

۱

−۱

−۱
( 3 ( 2 ( 1

37



?´¨� ��Àî â��� ßþ� ¢Â� ý�Â� ù¥�� ßþÂµð¤�� ,Àª�� [−2,3] ýù¥�� ,��õ�¢ �î ü�¤�¬ ¤¢ f(x) =

∣
∣
∣
∣

x− 1

2

+ 1

∣
∣
∣
∣
− 1 â��� ¤¢ (284

[−2,1] ( 4 [0,1] ( 3 [−1,1] ( 2
[
− 1

2

,1
]
( 1

?¢¤�¢ ýÂµÞî �þ�Þµõ ý�Ìä� â��� ��Àî ¢Â� ,Àª�� üÞì¤ ×þ ¢Âê ¢�Àä� ý�ä�Þ¹õ �� Â��Â� Âþ¥ â���� ý��õ�¢ Âð� (285

y = x2 − 4x ( 2 y = x+ 2 ( 1

.´¨� ö�ÆØþ ��þ�ð �¨ Âû ¢Â� �þ�Þµõ ý�Ìä� ¢�Àã� ( 4 y = |x+ 1| − 3 ( 3

?¢¤�¢ ¢��ø üã�±Ï ¢Àä À�� n ý�Â� ,¢¤�¢ �Ìä 2n+ 1 ö� ¢Â� ø 55− 4n â��� ×þ ý��õ�¢ (286

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

?´¨� ´¨¤¢ ��þ�ð ��Àî ,ø¤��ø¤ ñøÀ� �� ���� ��

B = (−∞,2] ø A =
{
− 1,0,−1

3

}
( 1

B = [0,+∞) ø A =
{
− 1,0,−1

3

}
( 2

B = [2,+∞) ø A =
{
− 1,−1

3

,−2
3

}
( 3

B = (−∞,2] ø A =
{
− 1,−1

3

,−2
3

}
( 4

(287

â��� f(x) = −3x− 1 g(x) = −3x+ 1

��õ�¢ A x ≥ −1
3

¢Â�

{
0,1,2

}
B

ø f â���� ¢Â� á�Þµ�� ,Àª�� (−∞,3] ýù¥�� g(x) =
1

3

x+ 3 â��� ý��õ�¢ ø [3,+∞) ýù¥�� f(x) = 2x− 1 â��� ý��õ�¢ Âð� (288

?´¨� ��Àî g

R− (4,5) ( 4 R−
{
5

}
( 3 R ( 2 Z ( 1

?´¨� ��Àî f(x) =







x ; x ≥ 0

−3 ; x < 0

â��� ¢Â� (289

R ( 4 [0,+∞) ∪
{
− 3

}
( 3 [−3,+∞) ( 2 [0,+∞) ( 1

?´¨� ��Àî ö� ý��õ�¢ ,Àª�� Rf =
{
y ∈ R | y > 0

}
ý�ä�Þ¹õ f(x) = −6x+ 4 üÎ¡ â��� ¢Â� Âð� (290

(
− 2

3

,+∞
)
( 4

(
2

3

,+∞
)
( 3

(
−∞,−2

3

)
( 2

(
−∞,

2

3

)
( 1

?Àª�� À÷���üõ ¢Àä ��Àî f
(
2

3

)
¤�ÀÖõ .´¨� [−2,1] ýù¥�� ö� ¢Â� ø [0,2] ýù¥�� f üÎ¡ â��� ý��õ�¢ (291

2 ( 4 −1
2

( 3 -1 ( 2 -2 ( 1

?´¨� ��Àî f(6) ,Àª�� xf(3) + 3f(x) = x+ 6 Âð� (292

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1
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.Ýþ�ù¢Âî ��Æ� x = 1 ý�¥� �� �¤ â���� ý�Þû ¤�ÀÖõ Å³¨ ø �µª�÷ �¤ [2,6] ¢Â� ø [−3,2] ý��õ�¢ �� üÎ¡ â���� ý�Þû (293

?´¨� ��Àî ùÀõ� ´¨¢ �� Âþ¢�Öõ á�Þ¹õ

8 ( 2 ÂÔ¬ ( 1

-1 ( 4 [2,6] ýù¥�� ¤¢ ù��¿ó¢ ¢Àä Âû ( 3

?´¨� ��Àî x °Æ� Â� f â��� ý�Î��® ,À�ª�� (2,−3) ø (−1,−1) �¤�¬ �� y = f(x) üÎ¡ â��� ¥� °�Âõ �ø¥ ø¢ Âð� (294

y = −2
3

x+
5

3

( 4 y = −3
2

x− 5

2

( 3 y = −3
2

x− 5

2

( 2 y = −2
3

x− 5

3

( 1

(.´¨� ´±·õ ,â��� ¤�¢�Þ÷ °�ª) ?´¨� ��Àî b− a ¤�ÀÖõ ,Àª�� [0,2] Â��Â� [2,3] ý��õ�¢ �� f(x) = ax+ b üÎ¡ â��� ¢Â� Âð� (295

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

?´¨� ��Àî f(5) ¤�ÀÖõ ù�Ú÷� ,Àª�� ¤�ÂìÂ� f(2x+ 1) + f(3) = 5x − 1 ýø�Æ� Âð� , R ý��õ�¢ �� f â��� ¢¤�õ ¤¢ (296

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

k ø b , a) ?´Æ�÷ ¼�½¬ üÜî ¤�Ï �� Âþ¥ Í��ø¤ ¥� ×þ��Àî ù�Ú÷� ,Àª�� ��Êµ¿õ �

b

À±õ ¥� ùÀ÷¤Áð üÎ¡ â��� ×þ f â��� Âð� (297

(.À�µÆû ´��� ø üÖ�Ö� ý¢�Àä�

f(ka) = kf(a) ( 4 f(ab) = f(a)f(b) ( 3 f(a− b) = f(a)− f(b) ( 2 f(a+ b) = f(a) + f(b) ( 1

?¢�ªüõ ÛþÀ±� â��� ×þ �� �ÎÖ÷ À�� Ûì�À� éÁ� �� ø¤��ø¤ ¤�¢�Þ÷

2 ( 2 1 ( 1

4 ( 4 3 ( 3

(298

۱

۱−۱

−۱

ÛØª Û�ÎµÆõ ý�Üþ�Ï ø¢ ,Ý�¨ Âµõ 200 �� Àû��¡üõ ý¤�¢�ä¤�õ ,ø¤��ø¤ ÛØª Õ��Îõ

�¤ �Üþ�Ï ø¢ ßþ� ¤�Ê½õ ´��Æõ Âð� ,¢¥�Æ� (ùÀª �À� Ýû ¥� Ý�¨ Í¨�� �î) Ýû ¤ø�¹õ

?´¨� ��Àî ,À�îüõ ö��� x °Æ� Â� �¤ A �î üã��� ,Ý�õ��� A

A(x) =
2

3

(100x− 2x2) ( 2 A(x) =
2

3

(200x − 4x2) ( 1

A(x) =
4

3

(200x− 4x2) ( 4 A(x) =
2

3

(100x − 4x2) ( 3

(299

x x

y

?´¨� ��Àî (P ) ö� Í�½õ ¥� üã��� ö���ä �� (A) ùÂþ�¢ ´��Æõ (300

A(P ) = 2π P 2

( 4 A(P ) =
P2

2π
( 3 A(P ) =

P 2

4π
( 2 A(P ) = 4π P2

( 1
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â���� á��÷� 3.5

Â� ÂØ÷�� Ý¹� ,´¨� ùÀª Û�ØÈ� �÷��µ¨� ý�úµ÷� ø¢ ¤¢ Âµõ r á�ãª �� ùÂîÝ�÷ ø¢ ø Âµõ 8 á�Ô�¤� �� �÷��µ¨� ×þ ¥� ¥�ð ÂØ÷�� ×þ (301

?´¨� ��Àî r °Æ�

V (r) =
4

3

πr3 + 8πr2 ( 2 V (r) =
2πr3

3

+ 4πr2 ( 1

V (r) =
4

3

πr3 + 4πr2 ( 4 V (r) = πr3 + πr2 ( 3

?´¨� ��Àî

m

n
Û¬�� ,Àª�� ü÷�Þû f =

{
(4,3m− 2), (n− 1,3)

}
â��� Âð� (302

3 ( 4

1

3

( 3 2 ( 2

1

2

( 1

?´Æ�÷ ü÷�Þû â��� Âþ¥ ý�ûâ��� ¥� ×þ��Àî (303

x 5 1 m
f(x) = y 5 1 m

( 4 f =
{
(1,1), (0,0)

}
( 3 y = |x| ( 2 f(x) =

x2

x
( 1

?´¨� ��Àî a− b ,Àª�� f(x) = cx3 − (a+ b)x2 + bx Â��Â� ¢�¡ ý��õ�¢ ¥� x Âû ý�¥� �� f ü÷�Þû â��� Âð� (304

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

?´¨� ��Àî

b− 3k

d+ 12

¤�ÀÖõ ,Àª�� ´��� â��� ×þ �� ¯��Âõ ø¤��ø¤ ñøÀ� Âð�

4 ( 2 1 ( 1

12 ( 4 16 ( 3

(305

x 3 a+ 1 2 7

f(x)
√
k 3

√
b 4 d

ý�ä�Þ¹õ ö� ý��õ�¢ ø Rf =
{
2c− a

}
ý�Ìä ×� ý�ä�Þ¹õ f(x) = (a− b− 1)x2 + (b − 2)x + a+ c− 1 â��� ¢Â� (306

?´¨� ��Àî a+ b+ c �¤�¬ ßþ� ¤¢ ,´¨� üÖ�Ö� ¢�Àä�

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

(g(x) 6= 0) ?´¨� ��Àî

g(6)× f(3)

f(
√
3)× g(sin300)

Û¬�� ù�Ú÷� ,Àª�� ü÷�Þû â��� ×þ f ø ´��� â��� ×þ g Âð� (307

√
3 ( 4

√
3

3

( 3 3 ( 2 3

√
3 ( 1

?Àª�� À÷���üõ ��Àî g(5) + f(5) ,Àª�� ¤�ÂìÂ�
(
f(3)

)
2

+ g(3) = 4f(4) ýø�Æ� ø Àª�� ü÷�Þû â��� g ø ´��� üã��� f Âð� (308

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

Û¬�� ,Àª�� ü÷�Þû â��� , g =
{(
1,

a2

3

)
, (3, a2), (7, b3)

}
â��� ø ´��� â��� f =

{
(2,3), (4,m), (5, n2 −m2)

}
â��� Âð� (309

?´¨� ��Àî 4f(5)− 5g(3)

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

40



.¢Â�ðüõ ¤�Âì ��¨ ø ñø� ý����÷ ¥�ÆÞ�÷ ¥� Â�ß�þ�� f(x) = |ax− 3| â��� ¤�¢�Þ÷ ù�Ú÷� ,¢�ª ��¿µ÷� (1,3) ýù¥�� ¥� x Âð� (310

(a > 1) ?´¨� ��Àî f(2)

2 ( 4

3

2

( 3 1 ( 2

1

2

( 1

?´¨� ��Àî f(x) =







1 ; −1 ≤ x ≤ 0

x2 − 1 ; 0 < x ≤ 3

2 ; x > 3

ý�Î��® �� â��� ¤�¢�Þ÷ (311

۳
−۱

−۱

۱

۲

۸

( 4

۳
−۱

−۱

۱

۲

۸

( 3

۳
−۱

−۱

۱

۲

۸

( 2

۳
−۱

−۱

۱

۲

۸

( 1

?´¨� ��Àî a+ b+ c ,Àª�� [a, b] ∪ [c,+∞) �¤�¬ �� f(x) =







(x+ 3)2 ; x ≤ −1

−|x| − 1 ; −1 < x ≤ 2

â��� ¢Â� Âð� (312

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

?À�û¢üõ Çþ�Þ÷ �¤ â��� ×þ Âþ¥ ý�û��þ�ð ¥� ×þ ��Àî (313

f(x) =







x2 ; x > 0

2x− 4 ; x < 2

( 2 f(x) =







2x− 1 ; x ≥ 0

x+ 3 ; x ≤ 0

( 1

f(x) =







|x|+ 1 ; x ≤ −2

x2 + 1 ; x ≥ −2
( 4 f(x) =







x ; x ≥ 0

0 ; x = 0

−x2 ; x ≤ 0

( 3

,´¨� ùÀª Û�ØÈ� üÞú¨ ×þ ¥� üÈ¿� ø Í¡ ×þ ¥� f â��� ¤�¢�Þ÷ ,ø¤��ø¤ ÛØª Õ��Îõ

?´¨� ��Àî

f(3)− f(4)

−f(−1) + f(−3/5) �¤�±ä Û¬��

2 ( 2 1 ( 1

-1 ( 4 -2 ( 3

(314

−۱

۱

۲

f

−

۱
۲

۱

?Àª�� À÷���üõ ��Àî ø¤��ø¤ ÛØª ¤¢ ùÀª Ý¨¤ üÞú¨ ý�ó¢�ãõ

y = x2 + 4x + 2 ( 2 y = x2 − 6x+ 8 ( 1

y = x2 − 4x + 3 ( 4 y = x2 − 4x− 3 ( 3

(315

۲

−۱
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ñ�Öµ÷� ×Þî �� â���� ü¡Â� Ý¨¤ 1.3.5

?´¨� ��Àî y
2

= −|x+ 2|+ 3 ø y
1

= |x+ 1| ¤�¢�Þ÷ ø¢ ß�� ´��Æõ (316

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

?´¨� Âþ¥ ý�û��þ�ð ¥� ×þ��Àî ��±ª f(x) = −(x− 1)2 + 2 â��� ¤�¢�Þ÷ (317

( 4 ( 3 ( 2 ( 1

?À�îüõ ÛþÀ±� y = x2 + 2x ¤�¢�Þ÷ �� �¤ y = x2 + x ¤�¢�Þ÷ ,üó��µõ ñ�Öµ÷� ø¢ ��Àî (318

��� �� À��ø

3

4

ø ´¨�¤ �� À��ø

1

2

( 2 ß�þ�� �� À��ø

3

4

ø ²� �� À��ø

1

2

( 1

��� �� À��ø

3

4

ø ²� �� À��ø

1

2

( 4 ß�þ�� �� À��ø

3

4

ø ´¨�¤ �� À��ø

1

2

( 3

ý�Î��® ,Ý��î ÛÖµ�õ ß�þ�� ´Þ¨ �� À��ø 5 ø ´¨�¤ ´Þ¨ �� À��ø 2 �¤ f(x) =







x2 − 10 ; x ≥ 1

3x − 1 ; x < 1

â��� ¤�¢�Þ÷ Âð� (319

?¢�� Àû��¡ ��Àî Û¬�� â���

g(x) =







x2 − 4x− 11 ; x ≥ 3

3x− 12 ; x < 3

( 2 g(x) =







x2 − 4x− 6 ; x ≥ 1

3x− 7 ; x < 1

( 1

g(x) =







x2 + 4x− 11 ; x ≥ 1

3x ; x < 1

( 4 g(x) =







x2 + 4x− 11 ; x ≥ 3

3x ; x < 3

( 3

2 �û x ¤�½õ ýø¤ �¤ ¤�¢�Þ÷ Å³¨ .Ý��îüõ ÛÖµ�õ ß�þ�� ´Þ¨ �� �û y ¤�½õ ý�µ¨�¤ ¤¢ À��ø ×þ �¤ y = |x− 1| â��� ¤�¢�Þ÷ (320
â��� ý�Î��® �¤�¬ ßþ� ¤¢ .Ý��îüõ ��þÂì �û x ¤�½õ �� ´±Æ÷ �¤ Û¬�� ¤�¢�Þ÷ Å³¨ .Ý��îüõ ÛÖµ�õ ²� ´Þ¨ �� À��ø

?´¨� ��Àî ÀþÀ�

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

?´¨� ��Àî f(x) =







|x+ 1| − 2 ; x > 1

3

2

; −2 ≤ x ≤ 1

x2 + 5x+ 4 ; x < −2

â��� ¢Â� (321

[
3

2

,+∞
)
( 4

(
− 9

4

,+∞
)
( 3 (0,+∞) ( 2

[
− 9

4

,+∞
)
( 1

?´¨� ��Àî â��� ßþ� ¢Â� ,Àª�� (−1,5) ýù¥�� f(x) = x2 − 4x+ 3 â��� ý��õ�¢ Âð� (322

[−1,8) ( 4 [0,9] ( 3 [0,9) ( 2 (−1,8) ( 1
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6 ÛÊê

ö¢ÂÞª öøÀ� ,©¤�Þª

©¤�Þª 1.6

�Â® Û¬� ø âÞ� Û¬� 1.1.6

?´ª�÷ ö���üõ (Àª�� ¥�¹õ ��ì¤� ¤�ÂØ�) 4200 ¥� ÂµÞî �ø¥ üÞì¤ ¤�ú� ¢Àä À�� ÂÔ¬ ø 1 , 2 , 3 , 4 , 5 ��ì¤� �� (323

660 ( 4 365 ( 3 360 ( 2 689 ( 1

Ûõ�ª üóø Àª�� (a,1) °�Âõ �ø¥ Ûõ�ª �î ´ª�÷ ö���üõ â��� À��

{
1,2,3,4,5

}
ý�ä�Þ¹õ ��

{
a, b, c, d

}
ý�ä�Þ¹õ ¥� (324

?Àª�±÷ (b,2) °�Âõ �ø¥

175 ( 4 150 ( 3 125 ( 2 100 ( 1

�� ö¢�¢ ¾¨��) ?´¨� ��Àî ����

b

¨ ¢�Àã� ,´¨� 81

5

Â��Â� ý���þ�ð ø¢ ñ��

b

¨ ý¢�Àã� �� ö¢�¢ ¾¨�� ý�Â� ßØÞõ ý�ûù�¤ ¢�Àã� (325

(.´Æ�÷ ý¤�±�� ����¨

15 ( 4 5 ( 3 20 ( 2 10 ( 1

¥� ö���üõ ÕþÂÏ À�� �� .¢¤�¢ ¢��ø ù�¤ 2 , D Âúª �� C Âúª ¥� ø ù�¤ 3 , C Âúª �� B Âúª ¥� ø ù�¤ 4 , B Âúª �� A Âúª ¥� (326

¤�±ä �ûÂúª ��Þ� ¥� ø Ý��î ¤�±ä ¤�±Øþ Â·î�À� Â�Æõ Âû ¥� �î ý¤�Ï �� ´ÈðÂ� A Âúª �� ù¤��ø¢ ø ´ê¤ D Âúª �� A Âúª

?Ý��î

142 ( 4 144 ( 3 104 ( 2 96 ( 1

ýÂ¨ ¤¢ .´¨� ÂÔ¬ Â�è Ýì¤ ×þ Çþ�Þ÷ ,ù¤�µ¨ Âû �î ´¨�

ö�Âú�

⋆ ⋆� ⋆ ⋆⋆
�¤�¬ �� ö�Âú� ¤¢ � ýÂ¨ ý¤��¨ Û�±õ��� í�� (327

?¢�ª Ýµ¡ �ø¥ Ýì¤ �� ø áøÂª ¢Âê Ýì¤ �� �î ´¡�¨ ö���üõ í�� À�� ö�Âú� ¤¢ ø �

18225 ( 4 15480 ( 3 14580 ( 2 11664 ( 1

öøÀ� üÞì¤ ø¢ ¢Àä �ú÷� ²� ´Þ¨ ¤¢ ø

{
¢,�,�, �

}
éøÂ� ¥� üØþ �ú÷� ´¨�¤ ´Þ¨ ¤¢ �î Ýþ¥�Æ� üþ�û�¤�î Ý�û��¡üõ (328

?´¡�¨ ö���üõ �¤�î À�� ,¢�ª �µª�÷ ÂÔ¬ Ýì¤

180 ( 4 243 ( 3 360 ( 2 324 ( 1
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ø 3 , 2 , 1 ¢�Àä� ¥� üØþ ¥� Ý�÷���üõ Âµî�¤�î Âû ý�Â� �î ý¤�Ï �� Ý��îüõ ù¢�Ôµ¨� Âµî�¤�î �¨ ¥� ù�Úµ¨¢ ×þ �õ¤ ´¡�¨ ý�Â� (329

�î ý¤�Ï �� ´¡�¨ �¤ �õ¤ ßþ� ö���üõ ÕþÂÏ À�� �� .Ý��î ù¢�Ôµ¨� a, b, c, d, e éøÂ� ¥� üØþ �þ $,&, ⋆ ¢�Þ÷ �¨ ¥� üØþ �þ 4

?¢�ª ù¢�Ôµ¨� ¢Àä ¥� ö� Âµî�¤�î ×þ ¤¢ ÍÖê

1536 ( 4 1024 ( 3 768 ( 2 384 ( 1

?Àª�� �µª�¢ ý¤�ÂØ� Ýì¤ ×þ Ûì�À� �î ¢¤�¢ ¢��ø üÞì¤ ¸�� ¢Àä À�� (330

74880 ( 4 62784 ( 3 49600 ( 2 69760 ( 1

×���õ���) ùÀ÷¢ á�÷ ø¢ ø ÓÜµ¿õ ¤���õ Ý¹� 5 ,ñÀõ 3 , (üØÈõ ø À�Ô¨ ,�±¨ ,¢¤¥) Ù÷¤ 4 ¤¢ Û�±õ��� üä�÷ ,¤�Èî ×þ ¤¢ (331

?¢�ªüõ À�ó�� ×���õ��� ýùÀ÷¢ �� ø üØÈõ �þ À�Ô¨ Ù÷¤ �� Û�±õ��� ßþ� ¥� á�÷ À�� .¢�ªüõ À�ó�� (×���õ��� Â�è ø

30 ( 4 120 ( 3 60 ( 2 15 ( 1

?Àª�� 5 �ÂÌõ �î ´ª�÷ ö���üõ �þ�Þµõ ��ì¤� �� üÞì¤ �¨ ¢Àä À�� 5 ø 4 , 3 , 2 , 1 ,ÂÔ¬ ��ì¤� �� (332

56 ( 4 45 ( 3 36 ( 2 26 ( 1

.üÆ�ÜÚ÷� �þ À�ª�� ü¨¤�ê Àþ�� éøÂ� üõ�Þ� �þ �õ� ¢¥�Æ� üêÂ� �¨ �õ¤ ×þ À÷���üõ üÆ�ÜÚ÷� �þ ü¨¤�ê ý�±Ôó� éøÂ� �� ý¢Âê (333

(.¢¤�¢ ¢��ø üÆ�ÜÚ÷� éÂ� 26 ø ü¨¤�ê éÂ� 32) ?¢¤�¢ ¢��ø �õ¤ ßþ� ý�Â� ´ó�� À��

(32× 31× 30) + (26× 25× 24) ( 4 58

3

( 3 (32× 26)3 ( 2 32

3 + 26

3

( 1

C �� A ¥� Ý�ÖµÆõ ý�ûÂ�Æõ Âð� .À�î ÂÔ¨ C ý�ÎÖ÷ �� A ý�ÎÖ÷ ¥� �� ¢¤�¢ ÀÊì üÊ¿ª

¤�� ×þ Â·î�À� �ÎÖ÷ Âû ¥�) ?´¨� ßØÞõ ÛÞä ßþ� ÕþÂÏ À�� �� ,À�ª�� ùÀª ¢øÀÆõ

(.¢Âî ¤�±ä ö���üõ

13 ( 2 8 ( 1

11 ( 4 10 ( 3

(334

A

B

C

D

ý��õ�Ù÷¤ �¤ Âþ¥ ý�û�÷�¡ ö���üõ ©ø¤ À�� �� ü�� ø �õÂì ,�±¨ ý�ûÙ÷¤ ¥� ù¢�Ôµ¨� ��

?À�ª�� �µª�À÷ ü÷�ÆØþ Ù÷¤ ,Ýû ¤��î ý�÷�¡ ø¢ º�û �î ý¤�Ï �� ¢Âî

24 ( 2 48 ( 1

96 ( 4 16 ( 3

(335

�¤� ¬ � � � ¨� � ª ýù¤� Þ ª × þ ¢� ¡ ýÀ � ó� � ý� ã Î ì Â û ý�Â � � ÷� ¡¤� î × þ

Â Ú ÷� � � â �Â õ ,Â Ô ¬ Â � è Ý ì¤ × þ Â Ú ÷� � � ù¤� µ ¨ Â û � î ý¤� Ï � � À ÷¥ü õ Û �� Ö õ

ý� ä� Þ ¹ õ éøÂ � ¥� ü Ø þ Â Ú ÷� � � ùÂ þ�¢ ø ö� Æ Ø þ �� ì¤� � � ü Þ ì¤ ø¢ ¢À ä × þ

�÷�¡¤�î ßþ� ¤¢ .´¨� A =
{
Óó� , � , � , ¢ , § , « , ¯ , ë , ñ , � , ö , ø ,û , ý

}

?¢�ª áøÂª �ø¥ Ýì¤ �� ö� ý�¨��ª ýù¤�Þª �î ¢Âî À�ó�� ö���üõ �ãÎì À��

14× 9

6

( 2 56× 9

5

( 1

14× 9

5

( 4 56× 9

6

( 3

(336

⋆ ⋆ ⋆ ⋆ ⋆

44



´ÈÚþ�� 2.6

?´¨� ��Àî n ,Àª�� (n− 1)
(
(n− 1)! + (n− 2)!

)
= 120 Âð� (337

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

¤�ÂØ� �Ø÷� ¯Âª �� ´ª�÷ 5000 ¥� ÂµØ��î �ø¥ üÞì¤ ¤�ú� ¢Àä ö���üõ ÕþÂÏ À�� �� ÂÔ¬ ø 1 , 3 , 4 , 6 , 7 , 8 ��ì¤� �� (338

?Àª�±÷ ¥�¹õ ��ì¤�

540 ( 4 240 ( 3 220 ( 2 180 ( 1

?À÷Â�ðüõ ¤�Âì Ýû ¤��î "¤��¨' ý�ÞÜî éøÂ� , "¤��¨�Ü��' ý�ÞÜî éøÂ� ý�û´ÈÚþ�� ¥� ¢�Àã� �� ¤¢ (339

5!× 6! ( 4 5!× 4! ( 3 4! ( 2 5! ( 1

?À�ª�� Ýû ¤��î ù¤��Þû �ûÂû��¡ �î ý¤�Ï �� À÷Â�Ú� ý¤�ð¢�þ üÆØä À�÷���üõ ÕþÂÏ À�� �� Âû��¡ �¨ ø ¤¢�Â� �¨ (340

720 ( 4 144 ( 3 72 ( 2 36 ( 1

(.´¨� ¥�¹õ ��ì¤� ¤�ÂØ�) ?Àª�� 6 �ú÷� ��ì¤� á�Þ¹õ �î ´ª�÷ ö���üõ üÞì¤ �¨ ¢Àä À�� (341

24 ( 4 21 ( 3 20 ( 2 18 ( 1

éøÂ� ø Ýû ¤��î ù¤��Þû a ø b , c éøÂ� �î ý¤�Ï �� ¢¤�¢ ¢��ø a ø b , c , d , e , f éøÂ� ¥� (üêÂ� 6) ´ÈÚþ�� À�� (342

?À�ª�� Ýû ¤��î ù¤��Þû ��÷ d ø f

6 ( 4 12 ( 3 36 ( 2 72 ( 1

��Àî ,À÷Â�ð ¤�Âì ö� �õ ¤¢ ×þ (O, A, I) ¤�¢�À¬ éøÂ� ö� ¤¢ �î OLYMPIAD ýù��ø üêÂ� Çª ý�û´ÈÚþ�� ¢�Àã� (343

?´¨�

3× 6!

2!
( 4 3× 5! ( 3

7!

2!
( 2 6! ( 1

?´ª�÷ ö���üõ 2 ø 2 , 2 , 3 , 3 , 5 , 7 ��ì¤� �� üÞì¤ ´Ôû ¢Àä À�� (344

260 ( 4 620 ( 3 240 ( 2 420 ( 1

?´¨� ��Àî ,Àª�� �µª�¢ ¢��ø ÂÚþ¢ éÂ� ×þ �

f

Ö�ì¢ S éÂ� ø¢ ß�� �ú÷� ¤¢ �î SYSTEM ý�ÞÜî ý�û´ÈÚþ�� ¢�Àã� (345

192 ( 4 48 ( 3 96 ( 2 120 ( 1

¢���õ ö� ¤¢ �

f

Þµ� " ¯ ' éÂ� �î ý¤�Ï �� ´ª�÷ ö���üõ ¤�ÂØ� öøÀ� üêÂ� ¤�ú� ý�ÞÜî À�� " �ÞÏ�ê ' ý�ÞÜî éøÂ� �� (346

?Àª��

96 ( 4 72 ( 3 6 ( 2 24 ( 1
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°�îÂ� 3.6

?´¨� ��Àî

(
5

1

)

+

(
6

2

)

+

(
7

3

)

+ · · ·+
(
14

10

)

�¤�±ä Û¬�� (347

3003 ( 4 3002 ( 3 1365 ( 2 1364 ( 1

?´¨� ��Àî

(
n+ 2

n− 2

)

Û¬�� ,Àª�� (n+ 2)! = 42n! Âð� (348

42 ( 4 35 ( 3 26 ( 2 10 ( 1

?´¨�

(
5

3

)

×
(
4

2

)

��þ�ð ��Àî ���� (349

�� ´¡�¨ ö���üõ ��ì¤� ¤�ÂØ� öøÀ�

{
1,2, · · · ,8,9

}
ý�ä�Þ¹õ ý�Ìä� ¥� ù¢�Ô µ¨� � � �î üÞì¤ 5 ¢�Àä� ¢�Àã�

.Àª�� �µª�¢ ¢Âê Ýì¤ 3 ø �ø¥ Ýì¤ 2 �î ý¤�Ï

( 1

üÞì¤ ×þ ¢Âê ¢�Àä� ¥� ý�Ìä �¨ ý�ä�Þ¹õ ��¿µ÷� �þ üÞì¤ ×þ ñø� ¢�Àä� ¥� ý�Ìä ø¢ ý��ä�Þ¹õ ��¿µ÷� ( 2

öøÀ�

{
A,B,C,D

}
ý�ä�Þ¹õ ¥� éÂ� 2 ø

{
a, b, c, d, e

}
ý�ä�Þ¹õ ¥� éÂ� 3 Ûõ�ª üêÂ� 5 Àî ×þ ��¿µ÷�

éøÂ� ¤�ÂØ�

( 3

üÞì¤ ×þ �ø¥ üã�±Ï ¢�Àä� ý�ä�Þ¹õ ¥� �Ìä 2 ��¿µ÷� ø üÞì¤ ×þ ¢Âê ¢�Àä� ý�ä�Þ¹õ ¥� �Ìä 3 ��¿µ÷� ( 4

�þ�Þµõ üÏ�ì ¤�ú� �þ �¨ ,ø¢ °�îÂ� �� ø� .¢¤�¢ ¤��µ¡� ¤¢ ü¹÷¤�÷ ø ü�� ,�õÂì ,�±¨ ÓÜµ¿õ Ù÷¤ 4 ¥� üþ�ûüÏ�ì ©�Ö÷ ×þ (350

?À�î À�ó�� À÷���üõ ÓÜµ¿õ Ù÷¤ À�� �

f

ä�Þ¹õ ¢�¡ ý�û°�îÂ� Û¬�� ¥� ø� .¢¤ø� ¢��ø �� ÀþÀ� Ù÷¤ ×þ �

f

Ö�ì¢ À÷���üõ

28 ( 4 16 ( 3 11 ( 2 10 ( 1

?Àª�� �Ìä 3 Ûì�À� ö� ý�û�Ìä ¢�Àã� �î ¢¤�¢ �ä�Þ¹õÂþ¥ À�� ý�Ìä 10 ý�ä�Þ¹õ ×þ (351

969 ( 4 968 ( 3 2

10 −
(
10

3

)

( 2

(
10

3

)

( 1

�î ý¤�Ï �� ¢Âî ��¿µ÷� �¤ ¶Ü·õ ×þ §�

b

¤ 3 ö���üõ ÕþÂÏ À�� �� ,Âþ¥ ý�ÎÖ÷ 10 ö��õ ¥�

?¢�È÷ Õ±Î�õ Âþ¥ üãÜ®¤�ú� ý�ûâÜ® ¥� ×þº�û Â� ¶Ü·õ âÜ®

42 ( 2 38 ( 1

50 ( 4 44 ( 3

(352

ù�ÂÞû c ø a ø Àª�� b Àì�ê �î ý¤�Ï �� A =
{
a, b, c, d, e, f, g, h

}
ý�Ìä 8 ý�ä�Þ¹õ ¥� ý�Ìä 5 ý�û�ä�Þ¹õÂþ¥ ¢�Àã� (353

?´¨� ��Àî ,À�þ��÷ Ýû

6 ( 4 5 ( 3 11 ( 2 10 ( 1

"ö�ð¤��û>ö�ðÀ¬>ö�Úû¢>ö�Øþ' ýø�Æõ�÷ ,¢Àä ßþ� ��ì¤� ß�� �î ý¤�Ï �� ¢¤�¢ ¢��ø ý¤�ÂØ� Â�è ��ì¤� �� üÞì¤ 4 ¢Àä À�� (354

?Àª�� ¤�ÂìÂ�

280 ( 4 210 ( 3 112 ( 2 72 ( 1
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?Àª�� Â�ðüµÈî ÂÔ÷ ×þ Ûì�À� �î ¢Âî ��¿µ÷� ÂÔ÷ 3 ö���üõ ÕþÂÏ À�� �� ,¤�¢Â��÷¥ø 5 ø Â�ðüµÈî 7 ö��õ ¥� (355

200 ( 4 180 ( 3 220 ( 2 210 ( 1

56 �� �¤ ÂÔ÷ 3 ßþ� ø� Âð� .À�î ��¿µ÷� üÞÜä ��Ö��Æõ ¤¢ ¤�Ì� ý�Â� é¢�Ê� �� �¤ ÂÔ÷ 3 ,§�î ×þ ¥� ¢¤�¢ ÀÊì üÞÜãõ (356

?´¨� ù¢�� ÂÔ÷ À�� §�î ö�¥�õ�Ç÷�¢ ¢�Àã� ,À�î ��¿µ÷� À÷��µ� ©ø¤

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

�¤ �ú÷� ¥� ÂÔ÷ 3 ö���üõ ÕþÂÏ À�� �� .À÷�ùÀª ��ä¢ üÞÜä ù�ðø¢¤� ×þ �� ÂÔ÷ 10 , E ø D , C , B , A ý�ûÂúª ¥� ×þ Âû ¥� (357

?À�ª�� ýÂúÈÞû Â�è ø¢ �� ø¢ �Ø÷� �� ¯øÂÈõ ¢Âî ��¿µ÷�

8× 10

3

( 4 2× 10

4

( 3 10

4

( 2 5× 10

3

( 1

ùÀþ¢ �ú÷� ß�� ¤¢ ´Ô� ×þ ÍÖê �î ü���� ¢�Àã� .Ý��îüõ �¤�¡ �ú÷� ß�� ¥� é¢�Ê� �� �Ú�ó 5 .Ýþ¤�¢ ÓÜµ¿õ ��¤�� ´Ô� 6 (358

?´¨� ��Àî ,¢�ª

480 ( 4 240 ( 3 360 ( 2 270 ( 1

?´¨� ��Àî n ,¢Âî Ý¨¤ ö��µ� �þ�Þµõ ¶Ü·õ 56 Â·î�À� ¯�Ö÷ ßþ� �� Âð� .¢¤�¢ ¤�Âì �þ�Þµõ ý�ÎÖ÷ n ùÂþ�¢ ×þ Í�½õ ýø¤ (359

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

,�û´ó�� ¥� ¢�Àã� �� ¤¢ .Ý��î ��¿µ÷� ¢��³Þó� ��Ö��Æõ ý�Â� ùÂÔ÷ 5 Ý�� ×þ ,ùÂÔ÷ 4 §�î �¨ ö�¥�õ�Ç÷�¢ ß�� ¥� Ý�û��¡üõ (360

?´¨� ÂµÈ�� ��¨ ø �ø¢ §�î ø¢ Âû ¥� ùÀª ��¿µ÷� ��ÂÔ÷ á�Þ¹õ ¥� ñø� §�î ¥� ùÀª ��¿µ÷� ¢�Âê� ¢�Àã�

120 ( 4 110 ( 3 112 ( 2 28 ( 1

.À�µÆû ��ä¢ ÂÔ÷ 4 ö�Âþ� ¥� �õ� ÂÔ÷ 3 ¤�Èî Âû ¥� .À÷¤�¢ ¤�Ì� ÂÚþ¢ ¤�Èî 5 ø ö�Âþ� ¥� ý¢�Âê� ,üÜÜÞó�ß�� Å÷�ÂÔ�î ×þ ¤¢ (361

�ú÷� ¥� üØþ ø �µª�À÷ ö�ÆØþ ´�Üõ ö�Â�¿¨ ÂÔ÷ ø¢ º�û �î ý¤�Ï ¢Âî ��¿µ÷� ü÷�Â�¿¨ ý�Â� �¤ ÂÔ÷ 3 ö���üõ ÕþÂÏ À�� ��

?Àª�� ü÷�Âþ�

120 ( 4 420 ( 3 969 ( 2 360 ( 1

¤�Ì� B É¿ª ø Àª�� �µª�¢ ¤�Ì� �

f

Þµ� A É¿ª �î ý¤�Ï �� Ýþ¤�¢ ÂÔ÷ 4 ��¿µ÷� �� Ý�ÞÊ� ,ùøÂð ×þ ¢�Âê� ß�� ¥� (362

?À÷¤�¢ ¤�Ì� ùøÂð ßþ� ¤¢ ÂÔ÷ À�� ,Ý�ª�� ¤�î ßþ� �� ¤¢�ì ÕþÂÏ 84 �� Âð� .Àª�� �µª�À÷

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

À�� ¤¢ ,Ý��î �¤�¡ �Æ�î ¥� é¢�Ê� �� ùÂúõ 3 Âð� .¢¤�¢ ¢��ø �±¨ ýùÂúõ 4 ø ü�� ýùÂúõ 2 ,�õÂì ýùÂúõ 6 ý��Æ�î ¤¢ (363

?À�ª�� Ù÷ÂÞû ùÂúõ 3 ¢¤�¢ ö�Øõ� ´ó��

14 ( 4 18 ( 3 24 ( 2 20 ( 1

Ûð Âð� .Àû¢üõ ¤�Âì �þ�Þµõ Ûð �¡�ª 6 �� 4 ¥� Ûð �µ¨¢ Âû ¤¢ ø� .¢¤�¢ ÓÜµ¿õ Ûð á�÷ 8 ¢�¡ ù�ÚªøÂê ¤¢ üªøÂê Ûð (364

?À�î ß���� �¤ ß�ª�õ ×þ À÷���üõ ÕþÂÏ À�� �� ,Àª�� �µª�¢ �þ�Þµõ Ûð �µ¨¢ 2 �� ¥��÷ ß�ª�õ ß���� ý�Â� ©øÂê

15841 ( 4 13523 ( 3 8971 ( 2 11781 ( 1
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7 ÛÊê

ñ�Þµ�� ø ¤�õ�

Å÷�ª ýÂ�ðù¥�À÷� �þ ñ�Þµ�� 1.7

üê¢�Ê� ý�ûÀõ�È�� 1.1.7

ö�È��¿µ÷� °��Â� �õ� À�ª�� �ø�Ôµõ �þ ö�ÆØþ À�÷���üõ ¢Àä ø¢) Àª�� 9 �� 1 ¢�Àä� ö��õ ¥� üã�±Ï ¢Àä ø¢ ��¿µ÷� ,üÈþ�õ¥� Âð� (365

?¢¤�¢ �Ìä À�� Çþ�õ¥� ßþ� ý��÷�Þ÷ ý�Ìê , (´Æ�÷ Ýúõ

9 ( 4 30 ( 3 45 ( 2 90 ( 1

ý�Ìä� ¢�Àã� .Ý��îüõ ���Â� ÂÚþ¢ ¤�� ø¢ �¤ �Ø

a

¨ Àþ��� ´È� Âð� ø Ýþ�þ¤üõ �¤ §�� Àþ��� ø¤ Âð� ,Ý��îüõ ���Â� �¤ ý��Ø

a

¨ (366

?´¨� ��Àî üê¢�Ê� Çþ�õ¥� ßþ� ý��÷�Þ÷ ý�Ìê

16 ( 4 14 ( 3 10 ( 2 12 ( 1

À�� À÷�ª ¢¤�ø ö��õ ¤¢ ×þ �ûö¥ ø �û¢Âõ �Ø÷� Àõ�È�� ,À÷�ªüõ ¢¤�ø ¤¢ ×þ ¥� Ýû Â¨ ´È� ø °��Â� �� ö¥ �¨ ø ¢Âõ �¨ (367

?¢¤�¢ �Ìä

72 ( 4 36 ( 3 24 ( 2 12 ( 1

"´¨� �ø¥ ¢Àä �¨ ö� á�Þ¹õ' Àõ�È�� ý�Ìä� ¢�Àã� .Ý��îüõ ��¿µ÷� ¢Àä �¨ é¢�Ê� �� 5 ø 4 , 3 , 2 , 1 ¢�Àä� ö��õ ¥� (368

?´¨� ��Àî

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

Ûì�À�' Àõ�È�� üóø ù¢�¢  ¤ "öÀõ� 5 á�Þ¹õ' Àõ�È�� �î ´¨� ý��÷�ð �� Çþ�õ¥� Û¬�� ,�þ�Þµõ §�� ø¢ ���Â� Çþ�õ¥� ¤¢ (369

?´¨� ��Àî §�� ýùÀªø¤ ¢�Àä� �Â®Û¬�� .´¨� ù¢�À÷  ¤ "öÀõ� 2 §�� ×þ

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

ø¢ ßþ� Âð� .´¨� �Ìä 3 ý�¤�¢ �ø¢ üê¢�Ê� Çþ�õ¥� ý��÷�Þ÷ ý�Ìê ø �Ìä 5 ý�¤�¢ ñø� üê¢�Ê� Çþ�õ¥� ý��÷�Þ÷ ý�Ìê (370

?´¨� ��Àî ÀþÀ� ý��÷�Þ÷ ý�Ìê ý�Ìä ø¢ ý�ûÀõ�È�� ¢�Àã� ,À�û¢  ¤ ö�õ�Þû üê¢�Ê� Çþ�õ¥�

2

8

( 4 56 ( 3 28 ( 2 105 ( 1

ß�� ¥� ÂÑ÷ ¢¤�õ ¢Âê ö� ¤¢ �î A Àõ�È�� ý�û�Ìä ¢�Àã� .À÷�ªüõ ��¿µ÷� é¢�Ê� �� ÂÔ÷ 3 ¢��³Þó� ö�ðÀª ñ�±ì ÂÔ÷ 8 ß�� ¥� (371

78 ýÂ¨�Â¨ ?´¨� ��Àî ´¨� ùÀª ��¿µ÷� �ú÷�

14 ( 4 21 ( 3 24 ( 2 28 ( 1
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�ú÷� ýø¤ ñ�Þä� ü¡Â� ø �ûÀõ�È�� 2.1.7

?´¨� ��þ�ð ��Àî ñ¢�ãõ (A−B) ∪ (B −A) Àõ�È�� ,À�ª�� S ý��÷�Þ÷ ý�Ìê ¥� Àõ�È�� ø¢ B ø A Âð� (372

B �÷ ø Àû¢  ¤ A �÷ ( 1

.Àû¢  ¤ B �þ A ý�ûÀõ�È�� ¥� üØþ Ûì�À� ( 2

.Àû¢  ¤ B �þ A ý�ûÀõ�È�� ¥� üØþ �

f

Ö�ì¢ ( 3

.Àû¢  ¤ B �þ A ý�ûÀõ�È�� ¥� üØþ Â·î�À� ( 4

?´¨� Àõ�È�� ��Àî ÂÚ÷��� ¤�¢�þ�¨ ´ÞÆì ,Û��Öõ ¤�¢�Þ÷ ¤¢

.ÀûÀ÷ ýø¤ C ø À�û¢ ýø¤ B ø A ( 1

.À�û¢ ýø¤ C ø B ø A ( 2

.ÀûÀ÷ ýø¤ C ø Àû¢ ýø¤ B �þ A ( 3

.ÀûÀ÷ ýø¤ C �þ À�û¢ ýø¤ B ø A ( 4

(373

A B

C

�¤ "4 ¥� ÂµØ��î �ø¥ ¢Àä öÀª ø¤' ø "3 ¥� ÂµØ��î ¢Àä öÀª ø¤' , "¢Âê ¢Àä öÀª ø¤' ý�ûÀõ�È�� Âð� §�� ×þ ���Â� ¤¢ (374

?´¨� ��þ�ð ��Àî ñ¢�ãõ "Àª�� ñø� ùÀª ø¤ ¢Àä' �Ø÷� Àõ�È�� ù�Ú÷� ,Ý�õ��� C ø B , A ²� �� ´¨�¤ ¥� °��Â� ��

(A ∪B)− C ( 4 A ∩B ∩C ( 3 (A−B) ∪ C ( 2 (A ∪ C)−B ( 1

À÷¥Âê �î Àª�� ö� Àõ�È�� B ø À�ª�� Âµ¡¢ ù¢��÷�¡ ñø� À÷¥Âê ø¢ �î Àª�� ö� Àõ�È�� A Âð� .´¨� À÷¥Âê 4 ý�¤�¢ ý�ù¢��÷�¡ (375

?¢¤�¢ �Ìä À�� A′ ∪B′
Àõ�È�� ,Àª�� ÂÆ� ��¨

14 ( 4 13 ( 3 12 ( 2 9 ( 1

ø¢ ¥� üØþ ÍÖê' �Ø÷� Àõ�È�� ý�Ìä� ¢�Àã� ù�Ú÷� n(B) = 10 ø n(A) = 3 ø À�ª�� �÷�Þ÷ ý�Ìê ¥� Àõ�È�� ø¢ B ø A Âð� (376

?Àª�� À÷���üÞ÷ ��þ�ð ��Àî "Àû¢  ¤ B �þ A Àõ�È��

11 ( 4 13 ( 3 6 ( 2 7 ( 1

Àõ�È�� C ø ö¢�� ö¥ Àõ�È�� B ø ö¢�� ¢Âõ Àõ�È�� A Âð� .Ý��îüõ ��¿µ÷� é¢�Ê� �� �¤ üÊ¿ª ,Âúª ×þ ö�õ¢Âõ ß�� ¥� (377

?´¨� ��Àî �ûÀõ�È�� ßþ� öø ¤�¢�Þ÷ ,Àª�� ö¢�� üØ��ä

A B

C

( 4

A B

C

( 3

A BC

( 2

A C B

( 1

?´¨� ¤�ð¥�¨�÷ ÂÚþ¢ ý�ûÀõ�È�� �� ´±Æ÷ Âþ¥ ý�ûÀõ�È�� ¥� ×þ��Àî §�� ø¢ ���Â� �� (378

.Àª�� 6 ¥� ÂµØ��î ø ñø� ý¢Àä ,§�� ø¢ ýùÀª ø¤ ¢�Àä� á�Þ¹õ ( 1

.Àª�� 6 ¥� ÂµØ��î ø �ø¥ ý¢Àä ,§�� ø¢ ýùÀª ø¤ ¢�Àä� á�Þ¹õ ( 2

.À�ª�� Â��Â� ø �ø¥ ,§�� ø¢ Âû ýùÀª ø¤ ¢�Àä� ( 3

.Àª�� 6 Â��Â� ,§�� ø¢ ýùÀª ø¤ ¢�Àä� á�Þ¹õ ( 4
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(Å÷�ª ýÂ�ðù¥�À÷�) Àõ�È�� ×þ ¢�À¡¤ ñ�Þµ�� 3.1.7

.À÷�ù¢Âî ��÷ ´±� §�î ø¢ Âû ¤¢ ÂÔ÷ 23 ø ü�Âä §�î ¤¢ ÂÔ÷ 31 ø ����¢� §�î ¤¢ ÂÔ÷ 35 ,ö�µ¨Â��¢ ×þ ¥�õ�Ç÷�¢ 51 ¥� (379

?´¨� ù¢ÂØ÷ ��÷ ´±� §�î ø¢ ¥� ×þº�û ¤¢ ñ�Þµ�� ��Àî �� ,Ý��îüõ ��¿µ÷� ö�µ¨Â��¢ ßþ� ¥� é¢�Ê� �� ÂÔ÷ ×þ

2

17

( 4

7

51

( 3

1

17

( 2

8

51

( 1

?´¨� ÂµÈ�� ö�ÂÆ� ¢�Àã� ¥� ö�Âµ¡¢ ¢�Àã� ñ�Þµ�� ��Àî �� ,Ýþ¤�¢ À÷¥Âê 4 �� ù¢��÷�¡ ×þ (380

5

8

( 4

5

16

( 3

3

8

( 2

1

2

( 1

?´¨� ¤ÀÖ� Àþ��� Â�ª ¤�� ø¢ Ûì�À� �Ø�þ� ñ�Þµ�� ,Ý��îüõ ���Â� ¤�� 6 �¤ ý��Ø

a

¨ (381

5

64

( 4

3

64

( 3

57

64

( 2

1

64

( 1

ø¢ é�µ¡� Âð� .Ý��îüõ �¤�¡ éÂÒ ¥� Ýû �� ø é¢�Ê� �� ùÂúõ ø¢ .Ýþ��µ¿þ¤ éÂÒ ×þ ¤¢ 4 ø 3 ,2 ,1 ý�ûù¤�Þª �� ùÂúõ 4 (382

?´¨� ¤ÀÖ� P (R = 2) ,Ý�û¢ Çþ�Þ÷ R �� �¤ ù¤�Þª

1

4

( 4

1

3

( 3

1

2

( 2

1

6

( 1

?´¨� ¤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� ¤¢ (383

79 ¢�¥�

4

11

( 4

1

18

( 3

1

9

( 2

1

3

( 1

80 ¢�¥� ?´¨� ¤ÀÖ� Àª�� ø¢ ¢Àä �û§�� ¥� üØþ �Ø÷� ñ�Þµ�� ,ùÀª Âû�Ò üó��µõ ¢Àä ¤�ú� §�� 4 ���Â� ¤¢ (384

1 ( 4

1

4

( 3

3

4

( 2

2

3

( 1

?´¨� ��Àî ,À�ª�� ¤ø�¹õ §�

b

¤ ø¢ ßþ� �Ø÷� ñ�Þµ�� .Ý��îüõ ��¿µ÷� é¢�Ê� �� �¤ üãÜ® ¸�� ×þ §�

b

¤ ø¢ (385

1

5

( 4

3

5

( 3

1

2

( 2

2

5

( 1

82 ýÂ¨�Â¨ ?¢Â�ðüõ ¤�Âì Å��¤ Û��Öõ üÈ�õ ñ�Þµ�� ��Àî �� ,À���È÷üõ ¢Âð ��õ ×þ ¤ø¢ À�õ¤�î 4 ø üÈ�õ ø Å��¤ (386

1

6

( 4

1

5

( 3

1

4

( 2

1

3

( 1

?´¨� ¤ÀÖ� Àª�� ù¢��÷�¡ Âµ¡¢ ß�õø¢ ù¢��÷�¡ À÷¥Âê ß�õ¤�ú� �Ø÷� ñ�Þµ�� ,´¨� À÷¥Âê 5 ý�¤�¢ ý�ù¢��÷�¡ (387

1

8

( 4

3

32

( 3

3

16

( 2

1

32

( 1

âÞ� ñ�Þµ�� ��Àî �� ,Ýþ¤�¢üõÂ� �ú÷� ¥� ý�ð ø¢ é¢�Ê� �� ,À÷¤�¢ ¤�Âì éÂÒ ×þ ¤¢ 6 �� 1 ý�ûù¤�Þª �� ö�ÆØþ ý�ð Çª (388

86 ü®�þ¤ ýÂ¨�Â¨ ?´¨� 6 ¥� ÂµÞî ý�ð ø¢ ßþ� ¢Àä

5

12

( 4

1

3

( 3

1

4

( 2

4

15

( 1
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ýø�Æõ ¢�Àã� ý�¤�¢ ùøÂð Âû �Ø÷� ñ�Þµ�� ,Ý��îüõ Ý�ÆÖ� B ø A ýùÂÔ÷ 4 ùøÂð ø¢ �� üê¢�Ê� ¤�Ï �� �¤ Âµ¡¢ 4 ø ÂÆ� 4 (389

?´¨� ��Àî À�ª�� ÂÆ� ø Âµ¡¢

16

35

( 4

18

35

( 3

17

35

( 2

1

2

( 1

�� �¤ ý�ùÂúõ Âð� .´¨� ÂµÈ�� À��ø 2 À�Ô¨ ¥� ü�� ý�ûùÂúõ ¢�Àã� ,´¨� À�Ô¨ ø ü�� ý�ûùÂúõ ý�µ½õ �î �Æ�î ×þ ¤¢ (390

?´¨� ��Àî ü�� ý�ûùÂúõ ¢�Àã� ,´¨� 0/45 Àª�� À�Ô¨ ùÂúõ �Ø�þ� ñ�Þµ�� Ý��î �¤�¡ é¢�Ê�

13 ( 4 11 ( 3 9 ( 2 7 ( 1

��¿µ÷� ý¤�ÁÚþ�� öøÀ� ø �

f

�ó��µõ ø é¢�Ê� �� ùÂúõ �¨ �Æ�î ßþ� ¥� .´¨� ü�� ýùÂúõ 4 ø �õÂì ýùÂúõ 2 Ûõ�ª ý��Æ�î (391

?´¨� ��Àî ,À�ª�� �õÂì ÂÚþ¢ ý��ø¢ ø ü�� �ú÷� ¥� üØþ �Ø÷� ñ�Þµ�� .Ý��îüõ

4

5

( 4

3

5

( 3

2

5

( 2

1

5

( 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�� ¥� (392

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

2

17

( 4

4

33

( 3

2

15

( 2

1

5

( 1

?À�ª��üÞ÷ Ýû ¤��î �ø¥ ¢Àä ø¢ ñ�Þµ�� ��Àî �� ,Ý�Æþ�÷üõ ��ì¤� ¤�ÂØ� öøÀ� üÞì¤ 5 ¢Àä ×þ 5 ø 4 , 3 , 2 , 1 ��ì¤� �� (393

2

5

( 4

3

5

( 3

1

5

( 2

1

10

( 1

��Àî ,À�ª�� Ýû ¤��î ¤�¢�ÎÖ÷ éøÂ� ,�ÞÜî ßþ� ¤¢ �Ø÷� ñ�Þµ�� .Ý�Æþ�÷üõ "ö�õ¥�' ý�ÞÜî éøÂ� �� üêÂ� ¸�� ý��ÞÜî (394

?´¨�

1

5

( 4

1

2

( 3

1

10

( 2

2

5

( 1

ñ�Þµ�� Âð� .´¨� 0/6 ¢�ª ñ�±ì üÞ�ª §¤¢ ¤¢ �Ø�þ� ñ�Þµ�� ø 0/55 ¢�ª ñ�±ì ×þ��ê §¤¢ ¤¢ ý¥�õ�Ç÷�¢ �Ø÷� ñ�Þµ�� (395

81 ýÂ¨�Â¨ ?¢�ªüõ ñ�±ì §¤¢ ø¢ Âû ¤¢ ñ�Þµ�� ��Àî �� Àª�� 0/75 ¢�ª ñ�±ì §¤¢ ø¢ ¥� üØþ ¤¢ Ûì�À� �Ø÷�

0/50 ( 4 0/45 ( 3 0/40 ( 2 0/35 ( 1

?´¨� ��Àî P (A ∪B) Û¬�� ,À�ª�� ¤�ð¥�¨�÷ Àõ�È�� ø¢ B ø A ø P (B′) =
3

4

, P (A) =
1

3

Âð� (396

6

11

( 4

7

10

( 3

5

12

( 2

7

12

( 1

?´¨� ¼�½¬ ù¤��Þû Âþ¥ ¢¤��õ ¥� ¢�Àã� �� ,À�ª�� ¤�ð¥�¨�÷ B ø A Àõ�È�� ø¢ Âð� (397

P (A ∪B) = P (A′) + 1− P (B′) •
P (A−B) = P (A) + 1− P (B) •
P (A)− P (A ∩B) = 1− P (A′) •

P (A−B) + P (B −A) = P (A ∪B) •

��Àîº�û ( 4 3 ( 3 2 ( 2 1 ( 1
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�÷�Þ÷ ø �ãõ�� ,¤�õ� ÝÜä Â� ý��õÀÖõ 2.7

?Àª��üÞ÷ ¼�½¬ ¤�õ� ÝÜä ¢¤�õ ¤¢ Âþ¥ ��Þ� ¥� ×þ��Àî (398

.¢Â�ðüõ �¤�¬ �ú÷� Çþ�Þ÷ ø üûÀ÷�õ¥�¨ ,�ûù¢�¢ Â�ÆÔ� ø Û�Ü½� ¥� Å� ¤�õ� ÝÜä ¤¢ ( 1

.´¨� ��ì¤� ø ¢�Àä� ý¤ø�âÞ� ,¤�õ� ÝÜä ¥� ù¢�Ôµ¨� ¤¢ �Àì ß�óø� ( 2

.´¨� ��ä�Ï� ø ��ì¤� ,¢�Àä� ¥� ý��ä�Þ¹õ ¤�õ� ( 3

.¢Âî üê¢�Ê� ý�ûùÀþÀ� ¢¤�õ ¤¢ °¨��õ ü���Ç�� ø �ø�Ìì ,ýÂ�ð �¹�µ÷ ö���üõ ¤�õ� ÝÜä ¥� ù¢�Ôµ¨� �� ( 4

?´¨� ��Àî ¤�õ� ÝÜä ¥� �Ü�Âõ ßþÂ¡� (399

ü���Ç�� ø �ø�Ìì ,ýÂ�ð�¹�µ÷ ( 2 ��ì¤� ø ¢�Àä� ý¤ø�âÞ� ( 1

�ûù¢�¢ Â�ÆÔ� ø Û�Ü½� ( 4 Çþ�Þ÷ ø üû¢ö�õ¥�¨ ( 3

�÷�Þ÷ ø �ãõ�� 1.2.7

?´¨� ´¨¤¢�÷ �÷�Þ÷ ø �ãõ�� Ý�û�Ôõ ¢¤�õ ¤¢ ��þ�ð ��Àî (400

.À�þ�ð �ãõ�� ,¢Â�ð �¤�¬ Õ�Ö½� �ú÷� üðÄþø À�� �þ ×þ ¢¤�õ ¤¢ �î �¤ üþ��ª� �þ ¢�Âê� ��Þ� ý�ä�Þ¹õ ( 1

.À�µÆû ÂÚþ¢ ý¤�õ� ý�û�ãõ�� ¥� ý��ä�Þ¹õÂþ¥ ¢�¡ ,ý¤�õ� ý�û�ãõ�� üÌã� ( 2

.Àª�� ×��î ¤��Æ� Àþ�� ,Àª�� �ãõ�� ��Þ� ���¬�Ê¡ ÂÚ÷�þ�Þ÷ üµ¨¤¢ �� �÷�Þ÷ �Ø÷� ý�Â� ( 3

.Ý�þ�ðüõ �ãõ�� ýù¥�À÷� �¤ �ãõ�� ý�Ìä� ¢�Àã� ( 4

á�®�õ ßþ� ¤¢ .À ÷¢Âî ü¨¤Â� �¤ ¥�õ�Ç÷�¢ 30 Â�¡�

b

� ö�õ¥ ,ö� µ¨Â� �¢ ×þ ö�¥�õ�Ç÷�¢ Â�¡�

b

� ö�õ¥ á�®�õ � � �Î��¤ ¤¢ (401

?À÷���Àî °��Â� �� �÷�Þ÷ ø Â�çµõ ,ý¤�õ� ý�ãõ��

§�î ×þ ö�¥�õ�Ç÷�¢ - ö�µ¨Â��¢ �� ñ��õ ý�Ü¬�ê - ö�µ¨Â��¢ ö�¥�õ�Ç÷�¢ Ûî ( 1

ö�µ¨Â��¢ ö�¥�õ�Ç÷�¢ Ûî - ö�¥�õ�Ç÷�¢ Â�¡�

b

� ö�õ¥ - ÂÑ÷ ¢¤�õ ¥�õ�Ç÷�¢ 30 ( 2

ö�µ¨Â��¢ ö�¥�õ�Ç÷�¢ Ûî - ö�µ¨Â��¢ �� ñ��õ ý�Ü¬�ê - §�î ×þ ö�¥�õ�Ç÷�¢ ( 3

ÂÑ÷ ¢¤�õ ¥�õ�Ç÷�¢ 30 - ö�¥�õ�Ç÷�¢ Â�¡�

b

� ö�õ¥ - ö�µ¨Â��¢ ö�¥�õ�Ç÷�¢ Ûî ( 4

´Èú±þ¢¤� ù�õ ��ãÎì ´�Ô�î ü¨¤Â� ý�Â� .´¨� �ãÎì ¤��û ù¢ ù�õ ×þ ¤¢ ùÀª À�ó�� ��ãÎì Ûî ýÀ�ó�� ý�÷�¡¤�î ×þ ¤¢ (402

Ý¹� ¥� À¬¤¢ À�� ø ´¨� ��Àî �÷�Þ÷ ýù¥�À÷� °��Â� �� .Ýþ�ù¢Âî ��¿µ÷� é¢�Ê� �� ù�õ ö� ýÀ�ó�� ��ãÎì ¥� �ãÎì 200

?´¨� ùÀª ü¨¤Â� �÷�Þ÷ ¤¢ �ãõ��

2 ø 200 ( 4 2 ø 10000 ( 3 20 ø 200 ( 2 20 ø 10000 ( 1

Âþ¥ ý�û��þ�ð ¥� ×þ��Àî .Ý�µÆû §�î ßþ� ¥� üê¢�Ê� ý�÷�Þ÷ ��¿µ÷� À�õ¥��÷ ,§�î ×þ ö�¥�õ�Ç÷�¢ Àì ü¨¤Â� ý�Â� (403

?´Æ�÷ ùÀª �µêÂð ÂÑ÷ ¤¢ ý¤�õ� ý�ãõ�� ý�Â� °¨��õ ý�÷�Þ÷

.Ý��î ��¿µ÷� �¤ ñÀãõ ÂÑ÷ ¥� §�î ñø� ÂÔ÷ 10 ( 2 .Ý��î ��¿µ÷� é¢�Ê� �� �¤ ÂÔ÷ ×þ ´ØÞ�÷ Âû ¥� ( 1

.Ý��î ��¿µ÷� �¤ ´Æ�ó ý�úµ÷� ÂÔ÷ 15 ( 4 .Ý��î ��¿µ÷� �¤ §�î Â¡� Óþ¢¤ ö�¥�õ�Ç÷�¢ ( 3

53



?´¨� ¼�½¬ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (404

.´¨� ÂµØ��î �ãõ�� Ý¹� ¥� ù¤��Þû �ãõ�� ýù¥�À÷� ( 1

.´¨� ÂµÞî �ãõ�� ýù¥�À÷� ¥� ù¤��Þû �÷�Þ÷ ýù¥�À÷� ( 2

.À�þ�ð �÷�Þ÷ �¤ ¢Â�ðüõ �¤�¬ Õ�Ö½� �ú÷� üðÄþø À�� �þ ×þ ýù¤�� ¤¢ �î ý¢�Âê� ��Þ� ý�ä�Þ¹õ ( 3

.´¨� �ûù¢�¢ ý¤ø�âÞ� "¤�õ� ÝÜä' ¤¢ �Àì ß�óø� ( 4

?´¨� ´¨¤¢ Âþ¥ ÓþÂã� ��Àî (405

.¢�ªüõ ùÀ�õ�÷ �÷�Þ÷ ,¢Â�ðüõ �¤�¬ Õ�Ö½� �ú÷� üðÄþø À�� �þ ×þ ýù¤�� ¤¢ �î üþ��ª� �þ ¢�Âê� ��Þ� ý�ä�Þ¹õ ( 1

.À�þ�ð "�÷�Þ÷ Ý¹�' �¤ �ãõ�� ý�Ìä� ¢�Àã� ( 2

.À�þ�ð "�÷�Þ÷ �Ìä' �¤ �ãó�Îõ ý�Â� ùÀª ��¿µ÷� ý��ª� �þ ¢�Âê� ¥� ×þ Âû ( 3

.´¨� �÷�Þ÷ ñ�ãê ý�Ìä� ¢�Àã� ö�Þû "�ãõ�� ýù¥�À÷�' ( 4

ö� á��÷� ø Â�çµõ 3.7

Â�çµõ ¤�ÀÖõ ø Â�çµõ ÓþÂã� 1.3.7

?´¨� ´¨¤¢ ��þ�ð ��Àî ".´¨� ×þ ��¤¢ ,ö�¤À÷¥�õ ��±îÂõ ´�Ô�î' ý�ÜÞ� �� ���� �� (406

×þ ��¤¢ :Â�çµõ ¤�ÀÖõ ( 4 ö�¤À÷¥�õ ��±îÂõ :Â�çµõ ( 3 ö�¤À÷¥�õ �¢Âõ :�÷�Þ÷ ( 2 ü÷�Âþ� ��±îÂõ :�ãõ�� ( 1

üÔ�î ø üÞî ý�ûÂ�çµõ 2.3.7

?´¨� üÞî ý�ûÂ�çµõ á�÷ ¥� Â�çµõ ø¢ Âû ,��þ�ð ��Àî ¤¢ (407

ø¤¢�¡ Ù÷¤ - ü�ÔÜ� ��Þó�Øõ ¢�Àã� ( 2 üðÀ÷¥ Û��Âõ - ¢�Âê� ´�Æ�� ( 1

À�õ¤�î ×þ Àõ�¤¢ ö���õ - ¤�µÆþ�÷�Â� ×þ ´õø�Öõ ( 4 ¢�Âê� ö¥ø - Û�Ê½� Û��Âõ ( 3

üÞ

a

î ý�ûÂ�çµõ á��÷� 3.3.7

�� "Ç�¤� ¤¢ «�¿ª� ý�û��¤¢' ø "�ãõ�� ×þ ¢�Âê� Ûçª á�÷' , "§�î ×þ ¢�Âê� öÀ� ýù¢�� É¡�ª' ý�ûÂ�çµõ ¥� ×þ Âû (408

?À�µÆû üµ�Þî á�÷ �� °��Â�

ü±��Â� üÔ�î ,ü±��Â� üÔ�î ,üÞ¨� üÔ�î ( 2 �µÆÆð üÞî ,ü±��Â� üÔ�î ,�µ¨��� üÞî ( 1

�µÆÆð üÞî ,üÞ¨� üÔ�î ,üÞ¨� üÔ�î ( 4 ü±��Â� üÔ�î ,üÞ¨� üÔ�î ,�µ¨��� üÞî ( 3

?´¨� ýÂ�çµõ á�÷ �� ÓÜµ¿õ ¢�Âê� ¢�Ä÷ (409

üÞ¨� üÔ�î ( 4 ü±��Â� üÔ�î ( 3 �µÆÆð üÞ

a

î ( 2 �µ¨��� üÞ

a

î ( 1
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?Àª�� À÷���üõ ýÂ�çµõ á�÷ �� �� ¯��Âõ ²� �� ´¨�¤ ¥� °��Â� �� "Í¨�µõ ,2 ��¤¢ ,�õÂì ,Âµõüµ÷�¨ 50' Âþ¢�Öõ ¥� ×þ Âû (410

ü±��Â� üÔ�î ,�µÆÆð üÞî ,üÞ¨� üÔ�î ,�µÆÆð üÞî ( 1

üÞ¨� üÔ�î ,�µÆÆð üÞî ,üÞ¨� üÔ�î ,�µ¨��� üÞî ( 2

üÞ¨� üÔ�î ,ü±��Â� üÔ�î ,ü±��Â� üÔ�î ,�µÆÆð üÞî ( 3

ü±��Â� üÔ�î ,ü±��Â� üÔ�î ,üÞ¨� üÔ�î ,�µ¨��� üÞî ( 4

?À�µÆû �µÆÆð üÞî Âþ¥ ý�ûÂ�çµõ ¥� ¢�Àã� �� (411

¢�Âê� ü÷�¡ ùøÂð •
100 Â� Ý�ÆÖ� ¤¢ üã�±Ï ¢�Àä� Ý�ÆÖ� ýùÀ÷�Þ�ì�� •

Û�±õ��� ´äÂ¨ •
ö�µ¨Â��¢ ö�¥�õ�Ç÷�¢ ñÀãõ •

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ùÀõ� ��þ�ð ��Àî ¤¢ ²� �� ´¨�¤ ¥� °��Â� �� Âþ¥ ý�ûÂ�çµõ á�÷ (412

"Û�±õ��� Ù÷¤ ,�÷�¨¤ ×þ üØþÂµØó� ´õø�Öõ ,Û�Ê½� Û��Âõ ,�ó�Üð ×þ ´äÂ¨'

üÞ¨� üÔ�î ,�µ¨��� üÞî ,üÞ¨� üÔ�î ,�µÆÆð üÞî ( 1

üÞ¨� üÔ�î ,�µ¨��� üÞî ,ü±��Â� üÔ�î ,�µ¨��� üÞî ( 2

ü±��Â� üÔ�î ,�µÆÆð üÞî ,ü±��Â� üÔ�î ,�µ¨��� üÞî ( 3

ü±��Â� üÔ�î ,�µÆÆð üÞî ,üÞ¨� üÔ�î ,�µ¨��� üÞî ( 4

ö��Ê½µó�å¤�ê ¢�Àã�' ø "¢�Âê� ´�Æ��' , "üõ�Ñ÷ ö�ð¤� ×þ ¤¢ ¢�Âê� ý�û��¤¢' , "¢�Âê� öÀ� ýù¢�� É¡�ª' ý�ûÂ�çµõ (413

?À�µÆû üþ�û´�Þî á�÷ �� ²� �� ´¨�¤ ¥� °��Â� �� "ù�ÚÈ÷�¢ ×þ ý�÷��¨

�µÆÆð üÞî ,üÞ¨� üÔ�î ,ü±��Â� üÔ�î ,�µ¨��� üÞî ( 1

�µ¨��� üÞî ,üÞ¨� üÔ�î ,ü±��Â� üÔ�î ,�µÆÆð üÞî ( 2

�µÆÆð üÞî ,ü±��Â� üÔ�î ,�µÆÆð üÞî ,�µ¨��� üÞî ( 3

�µ¨��� üÞî ,üÞ¨� üÔ�î ,ü±��Â� üÔ�î ,�µ¨��� üÞî ( 4

?À�µÆû á�÷ ×þ ¥� �

f

Ö�ì¢ ,�µ¨¢ ��Àî üê¢�Ê� ý�ûÂ�çµõ (414

ëøÀ�¬ ×þ ý�û�õ�÷ ¢�Àã� - ù¤�¢� ×þ ü�ÔÜ� ��Þó�Øõ ñ�Ï ( 1

Âúª ×þ ¢�Âê� ´�Æ�� - ñ�¨ ñ�Ï ¤¢ Âúª ×þ ¤¢ üðÀ÷¤�� ö���õ ( 2

ëøÀ�¬ ×þ ¤¢ ¢���õ ý�û�õ�÷ ö¥ø - ÂØ÷�� ×þ �� Çþ�¹�ð ( 3

üª¥¤ø ý�Ö��Æõ ×þ ¤¢ ùÀ��î ´îÂª ö�þ�¹È÷�¢ Àì - Âúª ×þ ¢�Âê� ���Ê½� ö���õ ( 4

"üÞ¨� üÔ�î ,�µÆÆð üÞî ,ü±��Â� üÔ�î' ?´¨� °��Â� ßþ� �� üþ�ûÂ�çµõ ý�¤�¢ ��þ�ð ��Àî (415

ù��õ ö�µ¡¤¢ üû¢¤�� Û��Âõ ,í¤�� ¤¢ ¢���õ ö�µ¡¤¢ á�÷ ,�ãõ�� ¢�Âê� ü÷�¡ ùøÂð ( 1

í¤�� ¤¢ ¢���õ ö�µ¡¤¢ á�÷ ,�ó�ó¥ ¥� üª�÷ ö��øÂ¹õ ¢�Àã� ,�ãõ�� ¢�Âê� ü÷�¡ ùøÂð ( 2

í¤�� ¤¢ ¢���õ ö�µ¡¤¢ á�÷ ,�ó�ó¥ ¥� üª�÷ ö��øÂ¹õ ¢�Àã� ,ù��õ ö�µ¡¤¢ üû¢¤�� Û��Âõ ( 3

�ãõ�� ¢�Âê� ü÷�¡ ùøÂð ,�ó�ó¥ ¥� üª�÷ üó�õ ý�û�¤�Æ¡ ,´Èî Û��Âõ ( 4
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?´¨� ùÀª �µª�÷ ù�±µª� ,Â�çµõ á�÷ ��þ�ð ��Àî ¤¢ (416

�µÆÆð üÞ

a

î :¢�Âê� ö¥ø ( 2 üÞ¨� üÔ�î :�õ Ù÷¤ ( 1

�µÆÆð üÞ

a

î :ù¢��÷�¡ ×þ ö�À÷¥Âê ¢�Àã� ( 4 ü±��Â� üÔ�î :ù¢��÷�¡ ×þ ¢�Âê� ���Ê½� ö���õ ( 3

?´¨� �ø�Ôµõ ��Ö� �� Â�çµõ ��Àî á�÷ (417

(... - � - � - �) ü¨¤�ê ý�±Ôó� éøÂ� ( 2 (... - ×þ��ê - ü®�þ¤) ü¨¤¢ ý�û��µî á�®�õ ( 1

(... - �±�ÈØþ - �±�ª) �µÔû ý�û¥ø¤ ( 4 (... - üî¢�î - ý¢�¥�÷) üðÀ÷¥ Û��Âõ ( 3

ö�À÷¥Âê ¢�Àã� - �¨¤Àõ ý�û§�î ¢�Àã� - Ý�¨ ×þ ¥� ý¤�±ä ö�þÂ� �Àª - ø¤�¢ Â���

b

� ö�õ¥ �Àõ' ý�ûÂ�çµõ ¥� ¢�Àã� �� (418

?À�µÆû �µÆÆð "ù¢��÷�¡ ×þ

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

85 ü÷�Æ÷� ¢�¥� ?´¨� ýÂ�çµõ á�÷ �� â��� ,¢�Àã� §�¨� Â� üþ��î ©øÂê ø ÀþÂ¡ (419

ü±��Â� ( 4 �µÆÆð ( 3 üÞ¨� ( 2 �µ¨��� ( 1

88 ü÷�Æ÷� ýÂ¨�Â¨ ?´¨� Â�çµõ á�÷ ��Àî ¢�Âê� Û�Ê½� Û��Âõ (420

ü±��Â� üÔ�î ( 4 üÞ¨� üÔ�î ( 3 �µÆÆð üÞî ( 2 �µ¨��� üÞî ( 1

?À�µÆû ýÂ�çµõ á�÷ �� °��Â� �� Âãª á�÷ ø ñ�è ×þ ý�û´�� ¢�Àã� (421

�µ¨��� üÞî - �µÆÆð üÞî ( 2 �µÆÆð üÞî - �µ¨��� üÞî ( 1

üÞ¨� üÔ�î - �µÆÆð üÞî ( 4 ü±��Â� üÔ�î - �µÆÆð üÞî ( 3
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8 ÛÊê

�ûüþ�õ¥�¢�¡
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(üû��µõ�÷ ø üû��µõ ý�û�ä�Þ¹õ) 1 ù¤�Þª üþ�õ¥�¢�¡ 1.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî ,ù¥�� �¤�¬ �� (B −A) ∩ (A ∪B) Çþ�Þ÷ , B =
{
x ∈ R |x < 3

}
ø A =

{
x ∈ R | − 4 ≤ x < 6

}
Âð� (1

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

?´¨� ��Àî A− (B ∩ C) ý�ä�Þ¹õ ,À�ª�� C = [0,3) ø B = (−2,2] , A = [−3,1] Âð� (2

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

,Ý�û¢ Çþ�Þ÷ (a, b) ýù¥�� �¤�¬ �� �¤ (A− C) ∩B ý�ä�Þ¹õ ø À�ª�� C = (−3,1] ø B = [0,+∞) , A = [−2,2) Âð� (3
?´¨� ��Àî b− a ¤�ÀÖõ

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

�� (B −A) ∩ (A ∪ C) ýù¥�� ü¨À�û Çþ�Þ÷ ù�Ú÷� ,À�ª�� ­øÂÔõ C = (a,3] ø B = (−∞,1) , A = [−2,5) ý�ûù¥�� Âð� (4
?´¨� ��Àî a �¤�¬ ßþ� ¤¢ .¢�� Àû��¡

−۴ ۲

�¤�¬

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

?´¨� ��Àî

(
− 1

a
,
1

a

)
∩
(
− 1

a2
,
1

a2

)
ý�ä�Þ¹õ ,Àª�� 0 < a < 1 Âð� (5

(
− 1

a2
,
1

a

)
( 4 (−2,2) ( 3

(
− 1

a2
,
1

a2

)
( 2

(
− 1

a
,
1

a

)
( 1

?Àª��üõ ��þ�ð ��Àî Â��Â� C − (B ∩ A) Û¬�� ù�Ú÷� ,À�ª�� C = (−∞,6] ø B = [−5,5) , A = (2,+∞) Âð� (6

(−∞,2] ∪ [5,6] ( 4 (−∞,2] ( 3 (−∞,2] ∪ (5,6] ( 2 (−∞,2) ( 1

?´¨� ��Àî A
1

∩ A
2

∩ A
3

∩ A
4

∩ A
5

ý�ä�Þ¹õ ù�Ú÷� ,Àª�� An =

[
(−1)n

n
,
n+ 1

n

)

Âð� (7

[

− 1,
6

5

)

( 4

[
1

2

,
6

5

)

( 3

[
1

2

,
5

4

)

( 2

[
1

4

,
6

5

)

( 1

?´¨� ��Àî (A ∪B)− (A ∩B) ,Àª�� B = (−3,4] ø A =
{
x ∈ R | − 1 ≤ x < 7

}
Âð� (8

(−1,7) ( 4 (−3,7) ( 3 (−3,−1] ∪ [4,7) ( 2 (−3,−1) ∪ (4,7) ( 1

ù�Ú÷� ,Àª�� üú�Â�è A ∩B ý�ä�Þ¹õ ø B = (−3, a] ø A = [−1,2) ý�ûù¥�� �¤�¬ �� B ø A ý�û�ä�Þ¹õ Çþ�Þ÷ Âð� (9

?´¨� ��Àî , a ý�Â� ßØÞõ Âþ¢�Öõ ��Þ� ý�ä�Þ¹õ

{
a | − 2 < a < −1

}
( 4

{
a | a < −3

}
( 3

{
a | − 1 ≤ a < 2

}
( 2

{
a | a ≥ −1

}
( 1
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?´¨� ��Àî , (b, a) ø (−2a− 1, b] ý�ûù¥�� á�Þµ�� .´¨�

(
− 2

3

,1
)
Â��Â� (b,4] ø [−2, a) ýù¥�� ø¢ í�Âµª� (10

(−3,1) ( 4 (1,4) ( 3

(
− 1,

2

3

)
( 2

(
− 2

3

,1
)
( 1

?´¨� ��Àî

[
(A ∩B) ∪ (B −A)

]
�¤�±ä Û¬�� ,À�ª�� B = (−1,3] ø A = (−4,2] Âð� (11

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

?´¨� ��Àî (B −A) ∩ (A ∪B) Û¬�� ,À�ª�� B =
{
x |x ∈ R,3x ≤ 6

}
ø A =

{
x |x ∈ R,−2 < 2x < 8

}
Âð� (12

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

?´¨� ��Àî (A ∪B) ∩ C �¤�¬ ßþ� ¤¢ ,Àª�� C = [−4,1) ø B = (0,3] , A = (−2,1] Âð� (13

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

?´¨� �µÆ� ýù¥�� ×þ ÂÚ÷�È÷ ��þ�ð ��Àî (14

[−4,3)− [2,7) ( 4 (−∞,−1] ∪ [−2,3] ( 3 [−3,5)− (1,6) ( 2 (−∞,7) ∩ [1,+∞) ( 1

?´¨� Âµð¤�� "�' ÛØª Í�½õ Â��Â� ø¢ ¥� "Óó�' ÛØª Í�½õ x ¤�ÀÖõ �� ý�¥� �� ,ø¤��ø¤ ÛØª ø¢ �� ���� �� (15

0 < x <
1

4

( 2 2 < x ( 1

0 < x < 3 ( 4 5 < x ( 3

x

x + ۵

x + ۳

x + ۱

x

x + ۲

الف ب

?´¨� üû��µõ�÷ �ä�Þ¹õ ��Àî (16

Ûõ�î â�Âõ ø ´±·õ�÷ ¼�½¬ ¢�Àä� ( 2 1000 ¥� ÂµØ��î Ûõ�î °ãØõ üã�±Ï ¢�Àä� ( 1

.À÷¤�¢ 5 ¥� ÂµØ��î ÕÜÎõ¤Àì �î ü½�½¬ ¢�Àä� ( 4 5 ¥� ÂµØ��î ø üÔ�õ�÷ üÖ�Ö� ¢�Àä� ( 3

?´¨� ¼�½¬ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (17

.´¨� üû��µõ�÷ ý��ä�Þ¹õ �

f

õ��ó� ,üû��µõ�÷ ý�ä�Þ¹õ ø¢ í�Âµª� ( 1

.´¨� üû��µõ�÷ ý��ä�Þ¹õ �

f

õ��ó� ,üû��µõ�÷ ý�ä�Þ¹õ ø¢ Û®�Ô� ( 2

.´¨� üû��µõ�÷ A �

f

õ��ó� ù�Ú÷� ,Àª�� üû��µõ�÷ ý��ä�Þ¹õ B ø A ⊆ B Âð� ( 3

.´¨� üû��µõ�÷ B �

f

õ��ó� ù�Ú÷� ,Àª�� üû��µõ�÷ ý��ä�Þ¹õ A ∩B ø A ⊆ B Âð� ( 4

?´¨� üú�Â�è ø üû��µõ �ä�Þ¹õ ��Àî ,À�ª�� ñø� ¢�Àä� ý�ä�Þ¹õ B ø ¢Âê üã�±Ï ¢�Àä� ý�ä�Þ¹õ A Âð� (18

A− (A ∪B) ( 4 A ∩B ( 3 B −A ( 2 A−B ( 1
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?À�ª��üõ üû��µõ Âþ¥ ý�û�ä�Þ¹õ ¥� ¢�Àã� �� (19

A =
{
x ∈ W |x ∈ (−∞,10) ∩ [1,+∞)

}
ý�ä�Þ¹õ •

B =
{
x ∈ Q |2x ≥ 8

}
ý�ä�Þ¹õ •

.Àª�� (−1,2) �ú÷� �îÂõ �î üþ�ûùÂþ�¢ ��Þ� ý�ä�Þ¹õ •
1

2

ø ÂÔ¬ ¢Àä ø¢ ß�� ý�þ�ð ¢�Àä� ý�ä�Þ¹õ •

C =
{
x ∈ N | 10

x
∈ N

}
ý�ä�Þ¹õ •

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� üû��µõ�÷ Âþ¥ ý�û�ä�Þ¹õ ¥� ¢�Àã� �� (20

48 ¢Àä üã�±Ï ý�ûùÀ÷¤�Þª ý�ä�Þ¹õ •

.À÷¤�¢ ¤�Âì

(
1

4

,
1

3

)
ýù¥�� ¤¢ �î ý¢�Àä� •

3 ¢Àä üã�±Ï ý�û�ÂÌõ •
Z− N •

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

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

3 3 2 4 3 2 2 4 1 1 4 1 1 3 4 1 3 1 1 2
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(�ä�Þ¹õ ×þ ÝÞµõ) 2 ù¤�Þª üþ�õ¥�¢�¡ 2.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

�ä�Þ¹õ ��Àî Â��Â�

[
(A −B) ∪ (B − A)

]′
ý�ä�Þ¹õ ,À�ª�� U â�Âõ ý�ä�Þ¹õ ¤¢ Ýû ¥� �À� ý�ä�Þ¹õ ø¢ B ø A Âð� (1

?´¨�

A′ ∩B′
( 4 A′ ∩B ( 3 A′ ∪B′

( 2 A ∪B ( 1

?´¨� ��Àî A′ ∩B′
ù�Ú÷� ,Àª�� B =

{
x ∈ R |x ≤ −1

}
ø A =

{
x ∈ R |x > 1

}
Âð� (2

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

â�Âõ ý�ä�Þ¹õ U) ?´¨� ��Àî ù¤��Þû (A ∩B′) ∪ (B ∩ A′) ý�ä�Þ¹õ ù�Ú÷� , A ⊆ B �î À�ª�� �ä�Þ¹õ ø¢ B ø A Âð� (3

(.´¨�

A′ ∪B ( 4 A′ −B′
( 3 B′ ∩ A ( 2 A ∪B′

( 1

?´¨� ´¨¤¢�÷ �ä�Þ¹õ ø¢ ßþ� ýù¤�� ¤¢ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî ,À�ª�� üû��µõ�÷ ý�ä�Þ¹õ ø¢ B ø A Âð� (4

.´¨� üû��µõ�÷ �

f

õø�ó A ∪B ý�ä�Þ¹õ ( 2 .Àª�� üû��µõ�÷ ´¨� ßØÞõ A′ ∪B′
ý�ä�Þ¹õ ( 1

.´¨� üû��µõ�÷ �

f

õø�ó A−B ý�ä�Þ¹õ ( 4 .Àª�� üû��µõ ´¨� ßØÞõ A ∩B ý�ä�Þ¹õ ( 3

(.´¨� â�Âõ ý�ä�Þ¹õ U) ?´¨� üû��µõ �ä�Þ¹õ ��Àî ,Àª�� üû��µõ�÷ ý��ä�Þ¹õ B ø üû��µõ ý��ä�Þ¹õ A Âð� (5

A−B ( 4 A′ ∪B′
( 3 B ∪ A ( 2 B −A ( 1

U) ?Àû¢üÞ÷ ö�È ÷ �¤ A − B ÝÞ µ õ ¥� ý�� ä� Þ¹ õÂ þ¥ ý� � þ� ð ��À î , U = [−4,4] ø B = [−1,2) , A = [−2,3] Â ð� (6
(.´¨� â�Âõ ý�ä�Þ¹õ

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

?´¨� ´¨¤¢ ù¤��Þû ��þ�ð ��Àî ,À�ª�� ö� ¥� üû��µõ�÷ ý�ä�Þ¹õÂþ¥ ø¢ B ø A ø üû��µõ�÷ â�Âõ ý�ä�Þ¹õ U Âð� (7

.´¨� üû��µõ�÷ (A ∩B)′ ( 2 .´¨� üû��µõ�÷ (A ∪B)′ ( 1

.´¨� üû��µõ (A ∪B)′ ( 4 .´¨� üû��µõ�÷ (A−B)′ ( 3

.À�÷��¡üÞ÷ �¤ ö��¥ ø¢ ßþ� ¥� ��Àîº�û ÂÔ÷ 6 ø ü�Âä ö��¥ ÂÔ÷ 32 ,üÆ�ÜÚ÷� ö��¥ ÂÔ÷ 25 ,ý¥�õ�Ç÷�¢ ýùÂÔ÷ 40 ùøÂð ×þ ¤¢ (8

?À�÷��¡üõ �¤ ö��¥ ø¢ Âû ö�¥�õ�Ç÷�¢ ¥� ¢�Àã� ��

20 ( 4 21 ( 3 23 ( 2 22 ( 1
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A ý�ä�Þ¹õ ¥� �Ìä 16 Âð� .¢¤�¢ �Ìä 15 �ú÷� í�Âµª� .´¨� �Ìä 28 ý�¤�¢ B ý�ä�Þ¹õ ø �Ìä 36 ý�¤�¢ A ý�ä�Þ¹õ (9

?´¨� ��Àî B ý�ä�Þ¹õ �� ÀþÀ� ý�ä�Þ¹õ á�Þµ�� ý�û�Ìä ¢�Àã� ,¢�ªüõ éÁ� �Ìä 9 �ú÷� í�Âµª� ¥� ,¢�ª éÁ�

45 ( 4 42 ( 3 41 ( 2 40 ( 1

ö�¥�õ�Ç÷�¢ ¥� ÂÔ÷ 5 Âð� .À�µÆû §�î ñ�±µØÆ� Ý�� �Ìä ÂÔ÷ 11 ø ñ�±��ê Ý�� �Ìä ÂÔ÷ 15 ¢�Àã� ,ýÂÔ÷ 25 §�î ×þ ¤¢ (10

?À�µÆû Ý�� ø¢ Âû �Ìä �ú÷� ¥� ÂÔ÷ À�� ,À�ª�±÷ Ý�� ø¢ ßþ� ¥� ×þº�û �Ìä §�î ßþ�

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

ý�Î ��¤ � � Àª� � � µª�¢ �Ìä À�� U ý�ä�Þ¹õ ,Àª� � A ∩ B = C ø n(B − C) = 10 , n(B) = 18 , n(A) = 15 Âð� (11

?Àª�� ¤�ÂìÂ� n(A′ ∩B′) = 6

39 ( 4 34 ( 3 33 ( 2 31 ( 1

ÂÔ÷ 8 ø À÷�ù¢Âî ÂÔ¨ ¤�� ß�óø� ý�Â� ÂÔ÷ 12 ,À�ª��üõ Â��� ÂÔ÷ 23 ,Âê�Æõ ¢�Àã� ßþ� ¥� .À÷¤�¢ ´õ�ì� Âê�Æõ 72 Ûµû ×þ ¤¢ (12

ß�óø� ý�Â� �÷ ø À�µÆû Â��� �÷ �î À÷¤�¢ ´õ�ì� Ûµû ßþ� ¤¢ Âê�Æõ À�� .À÷�ù¢Âî �Âê�Æõ ¤�� ß�óø� ý�Â� �î À�ª��üõ ü÷�Â���

?À÷�ù¢Âî ÂÔ¨ ¤��

19 ( 4 35 ( 3 45 ( 2 27 ( 1

ø n(B) = 40 , n(A) = 60 , n(U) = 100 � î ý¤�Ï � � À �ª� � U â�Â õ ý�ä�Þ¹ õ ¥� ü þ� û� ä�Þ¹ õÂ þ¥ B ø A Âð� (13

?´¨� ��Àî n(A′ ∩B′) ¤�ÀÖõ , n(A ∩B) = 20

25 ( 4 20 ( 3 15 ( 2 10 ( 1

60 Â��Â� B ø A ý��¹õ ý�ä�Þ¹õ ø¢ ý�Ìä� ¢�Àã� á�Þ¹õ ø n(U) = 100 Ý�ª�� �µª�¢ ø Àª�� â�Âõ ý�ä�Þ¹õ U Âð� (14

?´¨� ��Àî n(A′ ∩B′) �¤�¬ ßþ� ¤¢ ,Àª��

90 ( 4 80 ( 3 60 ( 2 40 ( 1

?´¨� ��Àî n(A ∪B) ,Àª�� n(B) = 3n(A) ø n(B −A) = 8 , n(A−B) = 2 Âð� (15

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

,Àª�� A ∩B = ∅ Âð� . n(A′) = 2n(A) ø À�µÆû U ý�Ìä 15 â�Âõ ý�ä�Þ¹õ ý�û�ä�Þ¹õÂþ¥ B ø A ý�û�ä�Þ¹õ (16

?Àª�� �µª�¢ À÷���üõ �Ìä À�� Â·î�À� B ý�ä�Þ¹õ

.¢Âî ß��ã� ö���üÞ÷ ( 4 15 ( 3 10 ( 2 5 ( 1

üû��µõ �

f

Þµ� Âþ¥ ý�û�ä�Þ¹õ ¥� ×þ��Àî ,Àª�� üû��µõ�÷ B ý�ä�Þ¹õ ø üû��µõ A ý�ä�Þ¹õ Âð� , R â�Âõ ý�ä�Þ¹õ ¤¢ (17

?´¨�

A ∩B ( 4 A′ −B ( 3 (A−B) ∪ (B −A) ( 2 B′
( 1
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?´¨� ��Àî ù¤��Þû (A−B) ∪ (B −A) ý�ä�Þ¹õ ÝÞµõ ,Àª�� A ∩B = ∅ ø üú��÷ ù��¿ó¢ ý�ä�Þ¹õ ø¢ B ø A Âð� (18

B′ −A ( 4 A−B ( 3 A ∪B ( 2 B −A ( 1

?´¨� ��Àî

n(A)− n(A ∩B)

n(A ∪B)
Û¬�� ,Àª�� 3n(A) = 2n(B) = 5n(A ∩B) Âð� (19

3

4

( 4

2

3

( 3

4

19

( 2

19

4

( 1

ø¢ ßþ� ¥� ��Àîº�û ¤¢ ¥�õ�Ç÷�¢ 3 Âð� ,À��îüõ ý¥�� ñ�±�ó�ø ÍÖê ÂÔ÷ 4 ø ñ�±��ê ÍÖê ÂÔ÷ 7 ,§�î ×þ ¥�õ�Ç÷�¢ 20 ö��õ ¥� (20

?À��îüõ ý¥�� ñ�±��ê ¥�õ�Ç÷�¢ À�� ,À��Ø÷ ý¥�� �µª¤

16 ( 4 10 ( 3 7 ( 2 13 ( 1

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

1 2 4 4 2 4 1 3 2 1 3 3 2 3 4 4 4 1 3 4
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(�ä�Þ¹õ ×þ ÝÞµõ) 3 ù¤�Þª üþ�õ¥�¢�¡ 3.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ´¨¤¢ Âþ¥ ý��þ�ð ��Àî (1

(R ∩Q) ⊆ Q′
( 4 (Q ∩W) ⊆ Z ( 3 (Z ∪Q) ⊆ W ( 2 Q ⊆ (R ∩ Z) ( 1

?´¨� Âþ¥ ý�ä�Þ¹õ ��Àî Â��Â� A′ −B ý�ä�Þ¹õ ,À�ª�� ù��¿ó¢ ý�ä�Þ¹õ ø¢ B ø A Âð� (2

B′ −A ( 4 A′ ∩B ( 3 A ∩B′
( 2 A−B′

( 1

?´¨� ´¨¤¢�÷ ��þ�ð ��Àî (3

.À�µÆû Ýû ¥� �À� ý�ä�Þ¹õ ø¢ ,©�ÝÞµõ ø �ä�Þ¹õ Âû ( 1

. n(A ∪B) = n(A) + n(B) ù�Ú÷� ,À�ª�� Ýû ¥� ��¹õ ý�ä�Þ¹õ ø¢ B ø A Âð� ( 2

.´¨� üû��µõ A ∪B ù�Ú÷� ,Àª�� üû��µõ�÷ ý��ä�Þ¹õ B ø üû��µõ ý��ä�Þ¹õ A Âð� ( 3

.À�µÆû üû��µõ�÷ ý�û�ä�Þ¹õ ø¢ Âû ,ö� ÝÞµõ ø �þ�ð ¢�Àä� ý�ä�Þ¹õ ( 4

?´¨� ¤�ÂìÂ� ù¤��Þû �Î��¤ ��Àî ,Àª�� â�Âõ ý�ä�Þ¹õ U ø A ⊆ B ⊆ U Âð� (4

B ⊆ A′
( 4 A′ ⊆ B′

( 3 B′ ⊆ A ( 2 B′ ⊆ A′
( 1

?´¨� �ø�Ôµõ �û�ä�Þ¹õ Âþ�¨ �� Âþ¥ ý�û�ä�Þ¹õ ¥� �ä�Þ¹õ ��Àî (5

Q′ − R ( 4 Q′ ∩Q ( 3 W− N ( 2 Z− R ( 1

,Àª� � B′ =
{
x |x ∈ M,

√
x < 5

}
ø A =

{
x |x ∈ M,x ≤ 15

}
, M =

{
x |2 <

√
x ≤ 10

}
,â�Âõ ý�ä�Þ¹õM Âð� (6

?´¨� ��Àî A′ −B

{
x ∈ M |2 <

√
x ≤ 10

}
( 2

{
x ∈ M |x2 ≥ 10

}
( 1

{
x ∈ M |4 ≤ x

}
( 4

{
x ∈ M |4 ≤ √

x < 5

}
( 3

â�Âõ ý�ä�Þ¹õ U) ?´¨� À�� n(A′ ∪B′) Û¬�� ,À�ª�� n(U) = 33 ø n(A ∪B) = 18 , n(B) = 15 , n(A) = 10 Âð� (7

(.´¨�

19 ( 4 15 ( 3 7 ( 2 26 ( 1

?¢Â�ðüõ ¤�Âì I = (A′ ∩B) ∪ C ýù¥�� ¤¢ üã�±Ï ¢Àä À�� ù�Ú÷� ,À�ª�� C = (1,3) ø B = [−1,1] , A = (1,2] Âð� (8

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

?´¨� ¤ÀÖ� n(A) Û¬�� ,Àª�� n(B −A) = 7 ø n(A−B) = 6 , n(A ∪B) = 17 Âð� (9

14 ( 4 10 ( 3 6 ( 2 4 ( 1
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?´¨� �ø�Ôµõ ��Ö� �� ��þ�ð ��Àî Û¬�� �¤�¬ ßþ� ¤¢ , A ⊆ B Ý�ª�� �µª�¢ ø À�ª�� ù��¿ó¢ ý�ä�Þ¹õ ø¢ B ø A Âð� (10

A− (A′ −B) ( 4 B′ ∪ A′
( 3

(
A− (B′ −A)

)′
( 2 (A− B′)′ ( 1

(.À�µÆû üú��÷ B ø A ø â�Âõ ý�ä�Þ¹õ U) ?´¨� ��Àî (A′ ∪B′) ∪
[
B − (B −A)

]
ý�ä�Þ¹õ ÝÞµõ (11

A ∩B ( 4 A ∪B ( 3 U ( 2 ∅ ( 1

, n(A′) + n(B′) = 70 Ý�ª�� �µª�¢ ø À�ª�� Ýû ¥� �À� ý�ä�Þ¹õ ø¢ B ø A ø n(U) = 50 ø â�Âõ ý�ä�Þ¹õ U ù�ðÂû (12

?´¨� ¤ÀÖ� n(A ∪B) Û¬�� ù�Ú÷�

10 ( 4 40 ( 3 30 ( 2 20 ( 1

ßÞ¹÷� ßþ� ¢�Âê�

1

5

Âð� .À÷¤�¢ �¤ B �¤�úõ �î ´¨� ý¢�Âê� ¢�Àã� Â��Â� ø¢ À÷¤�¢ �¤ A �¤�úõ �î ý¢�Âê� ¢�Àã� ßÞ¹÷� ×þ ¤¢ (13

?À÷¤�À÷ �¤ A �¤�úõ ¢�Âê� À¬¤¢ À�� ,À�ª�� �µª�À÷ �¤ �û�¤�úõ ¥� ��Àîº�û �ú÷�

3

20

ø À�ª�� �µª�¢ �¤ �¤�úõ ø¢ Âû

65 ( 4 30 ( 3 70 ( 2 35 ( 1

ø¢ ¥� üØþ ¤¢ Ûì�À� ÂÔ÷ 43 Âð� .À÷�ù¢Âî ´îÂª üª¥¤ø §�î ¤¢ ÂÔ÷ 31 ø ü��ÂÏ §�î ¤¢ ÂÔ÷ 35 ,¥�õ�Ç÷�¢ 52 ß�� ¥� (14

?À÷�ù¢Âî ´îÂª üª¥¤ø §�î ¤¢ ÍÖê ÂÔ÷ À�� ,À�ª�� ù¢Âî ´îÂª §�î

10 ( 4 12 ( 3 8 ( 2 13 ( 1

?´¨� ��Àî n(A) ù�Ú÷� ,À�ª�� n(A ∪B) = 31 ø n(B −A) = 14 ø n(A−B) = 12 ø �ä�Þ¹õ ø¢ B ø A Âð� (15

23 ( 4 21 ( 3 19 ( 2 17 ( 1

?´¨� ��Àî n(A ∪B) ,Àª�� n(B) = 3n(A) ø n(B −A) = 8 , n(A−B) = 2 Âð� (16

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

,�ä�Þ¹õ ø¢ í�Âµª� �� ,Ý��î �ê�®� ÀþÀ� �Ìä 6 , A ý�ä�Þ¹õ �� Âð� .´¨� �Ìä 16 ý�¤�¢ B ø A ý�ä�Þ¹õ ø¢ á�Þµ�� (17

?¢¤�¢ �Ìä À�� B ý�ä�Þ¹õ ø A ÀþÀ� ý�ä�Þ¹õ á�Þµ�� .¢�ªüõ �ê�®� �Ìä 4

22 ( 4 20 ( 3 18 ( 2 16 ( 1

¥� üØþ ¤¢ Ûì�À� ÂÔ÷ 70 ø ñ�±�ó�ø üª¥¤ø ýù¤ø¢ ¤¢ ÂÔ÷ 36 ,ñ�±��ê üª¥¤ø ýù¤ø¢ ¤¢ ÂÔ÷ 48 ,ýÂÔ÷ 120 ý�¨¤Àõ ×þ ¥� (18

?´¨� ��Àî ,À÷�ù¢Âî ��÷ ´±� üª¥¤ø ýù¤ø¢ ×þ ¤¢ ÍÖê �î ý¢�Âê� ¢�Àã� .À÷�ù¢Âî ��÷ ´±� üª¥¤ø ýù¤ø¢ ø¢ ßþ�

56 ( 4 50 ( 3 46 ( 2 32 ( 1

,Àª�� n
[
(A −B) ∪ (B − A)

]
= 30 ø À�ª�� U â�Âõ ý�ä�Þ¹õ ¤¢ ,Ýû ¥� �À� ý�ä�Þ¹õ ø¢ B ø A ø n(U) = 40 Âð� (19

?´¨� ��Àî n(A ∪B)

40 ( 4 30 ( 3 20 ( 2 10 ( 1
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â�Âõ ý�ä�Þ¹õ U) ?´¨� ´¨¤¢�÷ ��þ�ð ��Àî ,À�ª�� n(A ∪B) = 46 ø n(B′) = 70 ø n(A) = 20 ø n(U) = 100 Âð� (20

(.´¨�

n(A′ ∪B′) = 96 ( 4 n(A′ ∩B′) = 54 ( 3 n(A′ ∩B) = 20 ( 2 n(A ∩B) = 4 ( 1

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

2 3 4 2 4 1 2 3 2 1 4 3 4 1 3 2 1 3 4 3
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(�ó�±÷¢ ø �Úó�) 4 ù¤�Þª üþ�õ¥�¢�¡ 4.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� �¥� ùÂ�� üª�î À�� À�Ô¨ üª�î 52 ßµª�¢ ý�Â� ,Û��Öõ ý�Úó� �� ���� �� (1

, ,

(۱) (۲)

78 ( 2 160 ( 1

182 ( 4 82 ( 3

�Ü�Âõ 8 �� �¤ ö� ø Ý�ª�� �µª�¢ Û��Öõ ÛØª �� �û´þÂ±î ��� ¥� ý��ó�±÷¢ Âð�

?´¨� ��Àî ÝµÈû ý�Ü�Âõ ¤¢ ùÀª ù¢�Ôµ¨� ý�û´þÂ±î ��� ¢�Àã� ,Ý�û¢ �õ�¢�

(2

, , ,

سوم ی دوممرحله ی اولمرحله ی مرحله

17 ( 2 19 ( 1

21 ( 4 18 ( 3

?´¨��À�� ÛØª ß�Þû¢ ¤¢ üÚ÷¤ ý�ûâ�Âõ ¢�Àã� ,ø¤��ø¤ ý�Úó� ¤¢ (3

۱ ۲ ۳

, , ,

30 ( 2 81 ( 1

64 ( 4 40 ( 3

?¢�� Àû��¡ ´þÂ±î ��� 95 ý�¤�¢ ÛØª ß�õÀ�� ,ø¤��ø¤ ý�Úó� ¤¢ (4

, , ,

(۱) (۲) (۳)

31 ( 2 30 ( 1

33 ( 4 32 ( 3

?´¨� üÎ¡ ý�Úó� ×þ ,Âþ¥ ý�û�Úó� ¥� ×þ��Àî ¤¢ ¯�Ö÷ ¢�Àã� (5

(2 (1

(4 (3

?´¨� 103 Â��Â� üØÈõ ý�ûùÂþ�¢ ¢�Àã� ,Û��Öõ ý�Úó� ¥� ý��Ü�Âõ �� ¤¢ (6

(۱) (۲) (۳)

25 ( 2 15 ( 1

32 ( 4 30 ( 3
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?´¨� ��Àî Ýû¢¥�þ ý�Ü�Âõ ÛØª ¤¢ À�Ô¨ ý�ûùÂþ�¢ ¢�Àã� ,ø¤��ø¤ ý�Úó� �� ���� �� (7

, , ,

اول ی مرحله دوم ی مرحله سوم ی مرحله

136 ( 2 132 ( 1

126 ( 4 122 ( 3

?´¨� ��Àî n = k + 1 ý�¥� �� �ó�±÷¢ üõ�Þä ý�ÜÞ� ,Û��Öõ ý�Úó� ¤¢ (8

, , ,

(۱) ی مرحله (۳) ی (۲)مرحله ی مرحله

tk+1 = k2 + 6k + 5 ( 1

tk+1 = k2 + 4k ( 2

tk+1 = k2 + 6k + 1 ( 3

tk+1 = k2 + 4k + 4 ( 4

?´¨� ùÀª Û�ØÈ� ùÂþ�¢ À�� ¥� Ýû¢ ÛØª ,ø¤��ø¤ ý�Úó� �� ���� �� (9

,, ,

(۱) شکل (۲) شکل (۳) شکل

110 ( 2 142 ( 1

156 ( 4 132 ( 3

?¢¤�¢ ¢��ø �ÎÖ÷ À�� ,Âþ¥ ý�Úó� ¥� ��

e

140 ÛØª ¤¢ (10

, , ,

(۱) (۲) (۳)

110 ( 2 142 ( 1

156 ( 4 132 ( 3

��� ¢�Àã� .Ýþ¥�¨üõ �¤ üó�Øª� Âþ¥ ý�Úó� Õ��Îõ ´þÂ±î ��� ý¢�Àã� ��

?´¨� ��Àî ÝµÔû ý�Ü�Âõ ¤¢ ùÀª ù¢�Ôµ¨� ý�û´þÂ±î

(11

(۱) (۲) (۳)

54 ( 2 53 ( 1

70 ( 4 69 ( 3

?´¨� �¥� ´þÂ±î ��� À�� ,×��î ¶Ü·õ 100 ßµ¡�¨ ý�Â� ,Û��Öõ ý�Úó� Õ��Îõ (12

مثلث ۱ مثلث ۴ مثلث ۹

کبریت وب ۳ کبریت وب ۹ کبریت وب ۸۱

198 ( 2 165 ( 1

200 ( 4 .´¡�¨ ö���üÞ÷ ¶Ü·õ 100 �Úó� ßþ� �� ( 3
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ßþ� ý�ÜÞ� À�� ,Àª�� 3 Â��Â� ÝµÈû ý�ÜÞ� ø 9 Â��Â� �¤�ú� ý�ÜÞ� Âð� ,À�îüõ ýøÂ�� üÎ¡ ý�Úó� ×þ ¥� �î ý��ó�±÷¢ ¤¢ (13

?´¨� ´±·õ �ó�±÷¢

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

?´¨� 182 ö� üó��µõ ý�ÜÞ� ø¢ ��Àî á�Þ¹õ .À�ª��üõ 41 ø 17 °��Â� �� Ýû¢ ø �¤�ú� ��Þ� üÎ¡ ý�Úó� ×þ ¤¢ (14

24 ø 23 ( 4 23 ø 22 ( 3 21 ø 20 ( 2 22 ø 21 ( 1

?´¨� ÂµÈ�� ¤ÀÖ� ö� Ý¹�� ý�ÜÞ� ¥� ö� Ýú÷ ý�ÜÞ� ,Àª�� üÎ¡ ý�Úó� ×þ tn = (3a− 6)n2 + (a+ 4)n+ a+ 3 Âð� (15

36 ( 4 30 ( 3 18 ( 2 24 ( 1

ý�ÜÞ� ,´¨� ÂµÈ�� 120 ¥� �î �ó�±÷¢ ý�ÜÞ� ß�óø� .À�ª��üõ 41 ø 17 °��Â� �� Ýû¢ ø �¤�ú� ý�ÜÞ� ,üÎ¡ ý�Úó� ×þ ¤¢ (16

?´¨� �À��

��

e

34 ( 4 ��

e

32 ( 3 ��

e

30 ( 2 ��

e

28 ( 1

?´¨� ��Àî an = (−1)n+1 n

n+ 1

üõ�Þä ý�ÜÞ� �� �ó�±÷¢ ñø� ý�ÜÞ� 10 �Â®Û¬�� (17

− 1

11

( 4

1

11

( 3 − 1

10

( 2

1

10

( 1

?´¨� ��Àî

1

2

,
2

5

,
3

10

,
4

17

, · · · ¢�Àä� ý�ó�±÷¢ ¥� ÝµÔû ý�ÜÞ� (18

0/17 ( 4 0/15 ( 3 0/14 ( 2 0/12 ( 1

?´¨� ´±·õ ý�ÜÞ� À�� ý�¤�¢ an = 102n− 6n2 ý�ó�±÷¢ (19

20 ( 4 16 ( 3 17 ( 2 12 ( 1

?´¨�

199

301

Â��Â� �ó�±÷¢ ßþ� �À�� ý�ÜÞ� ,´¨� tn =
2n− 1

3n+ 1

�¤�¬ �� �ó�±÷¢ ×þ üõ�Þä ý�ÜÞ� (20

98 ( 4 101 ( 3 99 ( 2 100 ( 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 3 3 1 4 2 2 1 1 2 4 2 3 2 2
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(ü¨À�û ø ü��Æ� ý�û�ó�±÷¢) 5 ù¤�Þª üþ�õ¥�¢�¡ 5.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

:�� ´¨� Â��Â� �ó�±÷¢ Ýû¢ ý�ÜÞ� ,Àª��üõ an+1 = 2+ an ø a
1

= 3 ü��Æ� ý�ó�±÷¢ ×þ ¤¢ (1

22 ( 4 21 ( 3 20 ( 2 19 ( 1

?´¨� ´¨¤¢ ýø�Æ� ��Àî Û��Öõ ü��Æ� ý�û�ó�±÷¢ ¤¢ (2

an ý�ó�±÷¢ : 3,7,11, · · ·

bn ý�ó�±÷¢ : −1,6,13, · · ·

a
20

= b
12

( 4 a
23

= b
15

( 3 a
21

= b
13

( 2 a
22

= b
14

( 1

.´¨� ÂµÈ�� ö� ÝÈª ý�ÜÞ� ¥� À��ø 14 ýù¥�À÷� �� �ó�±÷¢ ßþ� ÝµÈû ý�ÜÞ� ø 9 Â��Â� ü��Æ� ý�ó�±÷¢ ×þ ÝµÔû ý�ÜÞ� (3

?´¨� ��Àî �ó�±÷¢ ßþ� ÝµÈû �� ñø� ��Þ� á�Þ¹õ

-76 ( 4 76 ( 3 -68 ( 2 68 ( 1

2 °��Â� �� �¤ ´±Æ÷ ¤Àì ø ´Æ¿÷ ý�ÜÞ� ¤�ÀÖõ Âð� �ó�±÷¢ ßþ� ¤¢ .´¨� an = 3n− 7 ü��Æ� ý�ó�±÷¢ ×þ üõ�Þä ý�ÜÞ� (4

?´¨� ��Àî ÀþÀ� �ó�±÷¢ üõ�Þä ý�ÜÞ� ,Ý��î Â��Â� 3 ø

an = 9n− 17 ( 4 an = 6n− 17 ( 3 an = 9n− 14 ( 2 an = 6n− 21 ( 1

?´¨� ��Àî �ó�±÷¢ ßþ� �ø¢ ý�ÜÞ� ,Àª��üõ 3 Â��Â� ü��Æ� ý�ó�±÷¢ ×þ ñø� ý�ÜÞ� �¨ á�Þ¹õ (5

3 ( 4 2 ( 3

3

2

( 2 1 ( 1

?´¨� ��Àî �ó�±÷¢ ßþ� Ýû¢ ý�ÜÞ� ,´¨� -6 Â��Â� �ó�±÷¢ üþ�Àµ�� ý�ÜÞ� �¨ á�Þ¹õ ø 52 ü��Æ� ý�ó�±÷¢ ×þ ÝµÆ�� ý�ÜÞ� (6

22 ( 4 24 ( 3 20 ( 2 19 ( 1

��Àî �ó�±÷¢ ßþ� ´±Æ÷¤Àì ,´¨� -27 �� Â��Â� ��¨ ý�ÜÞ� �¨ á�Þ¹õ ø 27 ñø� ý�ÜÞ� �¨ á�Þ¹õ ü��Æ� ý�ó�±÷¢ ×þ ¤¢ (7

?´¨�

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

?¢�� Àû��¡ ��Àî x ¤�ÀÖõ ,Àª�� x+ 4 ø 2x− 1 ¢�Àä� ü��Æ� ý�Î¨�ø , 2x+ 3 Âð� (8

−2
3

( 4

3

2

( 3 -2 ( 2 -3 ( 1

ý�ÜÞ� �¨ á�Þ¹õ .¢�ª Û¬�� �ÜÞ� 12 �� ü��Æ� ý�ó�±÷¢ ×þ �� Ý��îüõ �¤¢ ü��Æ� ý�Î¨�ø ù¢ , 62 ø 18 ¢Àä ø¢ ß�� (9

?´¨� ö� �ø¢ ý�ÜÞ� �¨ á�Þ¹õ Â��Â� À�� �ó�±÷¢ ßþ� ��¨

29

17

( 4

29

23

( 3

23

17

( 2
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( 1
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ö¢�� ¤�¢�õ�¢� ­Âê �� .À�û¢üõ Û�ØÈ� ü��Æ� ý�ó�± ÷¢ ×þ ¢Àä ø¢ ßþ� � � �î Ýþ�ù¢�¢ ¤�Âì ¢Àä �¨ , 12 ø 2 ¢Àä ø¢ ß�� (10

(.´¨� �ó�±÷¢ ñø� ý�ÜÞ� , 2 ¢Àä) ?´¨� ��Àî ö� Ýú÷ ý�ÜÞ� ,Û¬�� ý�ó�±÷¢ ��Þ�

19 ( 4 22/5 ( 3 19/5 ( 2 22 ( 1

Û®�Ô� ,Àª�� ÂÔ¬ Óó�¿õ Ýú÷ �ÜÞ� Âð� .´¨� Ýû¢ �ÜÞ� Â��Â� ÝÈª ø �¤�ú� �ÜÞ� �Â®Û¬�� ü¨À�û ý�ó�±÷¢ ×þ ¤¢ (11

?´¨� ��Àî ´±Æ÷ ¤Àì ¥� ñø� ý�ÜÞ�

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

:�� ´¨� Â��Â� �¤�ú� �ÜÞ� �� Ýû¢ �ÜÞ� ´±Æ÷ ,´¨� ö� ÝÈª �ÜÞ� Â��Â� 5 ü¨À�û �ó�±÷¢ ×þ Ýú÷ ý�ÜÞ� (12

125 ( 4 25 ( 3 15 ( 2 5 ( 1

?´¨� ��Àî ñø� �ÜÞ� .´¨�

√
3 �ó�±÷¢ ´±Æ÷ ¤Àì ø t

4

− t
2

= 6 Ýþ¤�¢ ü¨À�û ý�ó�±÷¢ ×þ ¤¢ (13

√
3

3

( 4 1 ( 3

√
3 ( 2 3 ( 1

?´¨� ��Àî �ó�±÷¢ ßþ� ñø� ý�ÜÞ� 6 �Â®Û¬�� ù�Ú÷� t
3

t
4

= a Âð� ü¨À�û ý�ó�±÷¢ ×þ ¤¢ (14

a3 ( 4 a4 ( 3 a6 ( 2 a12 ( 1

?¢�� Àû��¡ ü¨À�û ý�ó�±÷¢ ×þ , x ¤�ÀÖõ À�� ý�¥� �� Âþ¥ ý�ó�±÷¢ (15

1− x, x,1+ x, · · ·

�¨ ( 4 ø¢ ( 3 ×þ ( 2 º�û ( 1

´±Æ÷¤Àì .´¨� �ó�±÷¢ ßþ� �ø¢ ý�ÜÞ� �¨ á�Þ¹õ Â��Â�

3

2

,ÂÔ¬Â�è ��Þ� �� ü¨À�û ý�ó�±÷¢ ×þ ñø� ý�ÜÞ� �¨ á�Þ¹õ (16

?´¨� À�� ,�ó�±÷¢ ßþ�

3

√

2

3

( 4

3

√

3

2

( 3

√

2

3

( 2

√

3

2

( 1

��Àî �ó�±÷¢ ßþ� ´±Æ÷ ¤Àì .À�û¢ ü¨À�û �ó�±÷¢ Û�ØÈ� ,Û¬�� ¢Àä 6 �î Ý��îüõ �¤¢ ö���

128

81

ø

3

8

ß�� �ÜÞ� ¤�ú� (17

?Àª�� À÷���üõ

3

2

( 4

1

3

( 3

4

3

( 2

2

3

( 1

�� �¤ �ó�±÷¢ ��Þ�) ?Àª�� À÷���üõ ��Àî �ó�±÷¢ ßþ� ´±Æ÷¤Àì .Ýþ�ù¢Âî �¤¢ ´±·õ ü¨À�û ý�Î¨�ø ø¢ 0/32 ø 5 ¢�Àä� ß�� (18

(.ÀþÂ�Ú� ÂÑ÷ ¤¢ üÈû�î �¤�¬

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

87 ü®�þ¤ ýÂ¨�Â¨ ?´¨� ��Àî b ø a ß�� ü��Æ� �Î¨�ø ,À÷�ü¨À�û �ó�±÷¢ ¥� üó��µõ ý�ÜÞ� �¨ 2

b
,4

√
2,2

a
¢�Àä� (19

√
2 ( 4 1/5 ( 3 2 ( 2 2/5 ( 1
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�ó�±÷¢ ´±Æ÷ ¤Àì ,À�ª�� ü¨À�û �ó�±÷¢ ×þ ¥� ñø� ý�ÜÞ� �¨ °��Â� �� ü��Æ� ý�ó�±÷¢ ×þ ÝµÈû ø �¤�ú� ø �ø¢ ��Þ� Âð� (20

?´¨� ��Àî ü¨À�û

3 ( 4

5

2

( 3 2 ( 2

3

2

( 1
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¨ ¢�Àã�

��À î BH ñ�Ï .´¨� AB = 4 ø 0/75 Â ��Â � B ý� þø�¥ ´÷�Ä ÷� � ,ø¤� �ø¤ ý� þø�� ó�Ý �� ì ¶Ü · õ ¤¢

(

∧
H= 90

0

) ?´¨�

3 ( 2

12

5

( 1

4 ( 4

16

5

( 3

(1B

A C

H

(BD = 10 cm) ?´¨� ��Àî ABCD Û�ÎµÆõ Í�½õ ,Û��Öõ ÛØª ¤¢

5(1+
√
3) ( 2 10

√
3 ( 1

10(1+
√
3) ( 4 5

√
3 ( 3

(2

۳۰◦

A

B C

D

?´¨� ��Àî tanα+ cotβ �¤�±ä Û¬�� ,Û��Öõ ÛØª �� ���� ��

13

25

( 2

27

20

( 1

29

12

( 4

29

15

( 3
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α
β

O
۴

A

۳

B

C

√

۳۴

?´¨� ��Àî AC âÜ® ñ�Ï ,Û��Öõ ÛØª ¤¢

5(
√
3+ 1) ( 2 5(

√
3− 1) ( 1

5

√
6(

√
3+ 1) ( 4 5

√
6(

√
3− 1) ( 3

(4

۷۵◦

۴۵◦

۱۰
B C

A

.´¨� ùÀª �µÆ� ß�õ¥ �� Âµõ 32 ø 28 ý�ûñ�Ï �� ���Ï ø¢ Í¨�� ,Û��Öõ ÛØª Õ��Îõ ßó�� ×þ

(

√
2 ≈ 1/4) ?´¨� ��Àî α ý�þø�¥ §���¨ ¤�ÀÖõ

0/8 ( 2 0/75 ( 1

0/9 ( 4 0/85 ( 3

(5

α ۴۵◦

۲۸ ۳۲

?´¨� ��¤¢ À��

∆

ABC ¤¢ A ý�þø�¥ , MNCB Û�ÎµÆõ �� ���� ��

75 ( 2 90 ( 1
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√

۳

C
۱ +
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۳
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?´¨� ��Àî A =
1+ tan2 600 + sin2 600

cot450 + cos2 300
�¤�±ä Û¬�� (7

7

4

( 4

3+ 2

√
3

4

( 3

1+ 2

√
3

3

( 2

19

7

( 1

?´¨� ��Àî A =
3 sin300 tan450 − cos2 450

cot600 × cos300
Û¬�� (8

3

2

( 4

2

3

( 3

1

2

( 2 2 ( 1

Â� θ ¤�ÀÖõ .´¨� Âµõüµ÷�¨ 126 ß�õ¥ ¼Î¨ �� ���ø¤ ýùÂ�ð í�÷ á�Ô�¤� ,ø¤��ø¤ ÛØª ¤¢

?´¨� ��Àî ��¤¢ °Æ�

15 ( 4 45 ( 3 30 ( 2 60 ( 1

(9

۵۰ cm

θ

¤�Âì ö�Þµ¡�¨ ×þ ¥� 5 m üÖê� ý�Ü¬�ê ¤¢ 200 cm Àì �� üÊ¿ª ,ø¤��ø¤ ÛØª Õ��Îõ

á�Ô�¤� ,À��±� �¤ ö�Þµ¡�¨ ý��� ý�±ó ,Õê� �� ´±Æ÷ 62

0

ý�þø�¥ �� É¿ª ßþ� Âð� .¢¤�¢

(tan620 ≈ 2) ?´¨� Âµõ À�� ö�Þµ¡�¨

4/5 ( 4 7/5 ( 3 12 ( 2 10 ( 1

(10

۶۲◦

?´¨� Âµõ À�� �Â� á�Ô�¤� ,Àª�� Âµõ 28 Âµû���î ö�Þµ¡�¨ á�Ô�¤� Âð� Û��Öõ ÛØª ¤¢
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√
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√
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56 ( 4 28(1+
√
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(11

۴۵◦

۳۰◦

۲۸m

50 �Â� ö�Þû ý��� ¥� Å³¨ .À���üõ 60

0

ý�þø�¥ �� Õê� �� ´±Æ÷ �¤ ÂÚþ¢ �Â� ×þ ý��� ,ýÂµõ 50 �Â� ×þ ß�þ�� ¥� üÊ¿ª (12

ÂÑ÷ ¤¢ ß�õ¥ ¼Î¨Ýû �¤ ÂÒ�÷ ÝÈ� ,É¿ª Àì ¥� üª��ÝÈ� �� Âð� .À���üõ 30

0

ý�þø�¥ �� �¤ ÂÚþ¢ �Â� ö� ý��� ,ýÂµõ

(.´¨� Âµõ 50 ¥� ÂµÈ�� ÂÚþ¢ �Â� á�Ô�¤�) ?´¨� Âµõ À�� ÂÚþ¢ �Â� á�Ô�¤� ,ÝþÂ�Ú�

85 ( 4 80 ( 3 75 ( 2 65 ( 1

�� °��Â� �� B ø A ¯�Ö÷ ¥� �¤ ëÂ� å�Â� Â�� ×þ ,ÛØª Õ��Îõ ö�ÆØþ Àì � � ÂÔ÷ ø¢

å�Â� Â�� á�Ô�¤� ,Àª�� Âµõ 18 Â��Â� B �� A ý�Ü¬�ê Âð� .À����üõ 45

0
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ý�þ�ø¥
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√
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√
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?´¨� ¤ÀÖ� ,Û��Öõ ÝÑµ�õ üãÜ®Çª ¤¢ üÚ÷¤ ´ÞÆì ´��Æõ

9

√
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2

( 2

9

2

( 1

3

√
3 ( 4 3 ( 3

(14۳
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õ
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√
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√
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√
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√
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۳۰۰

۶۶
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∧
ADB= 60

0

ø AD = 3

√
3 , BC = 4 Ýþ¤�¢ Û��Öõ ÛØª ¤¢
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(16
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D

?´¨� ��þ�ð ��Àî Â��Â� ABD ¶Ü·õ ´��Æõ ,Àª�� 2

√
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√
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?´¨� ��Àî ÝÑµ�õ üãÜ®Çª ´��Æõ ,Àª�� 6 �� Â��Â� ÝÑµ�õ üãÜ®Çª ×þ ï¤�� ÂÎì Âð� (18
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√
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2

√
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√
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?´¨� ��Àî BC ,Àª�� 20 ¶Ü·õ ´��Æõ ø cos
∧
B=

√
15

4

, AB = 10 Âð� ABC ¶Ü·õ ¤¢ (19

14 ( 4 12 ( 3 18 ( 2 16 ( 1

ýù¥�À÷� ,Àª�� 26

√
3¶Ü·õ ´��Æõ �î ü�¤�¬ ¤¢ .´¨� BC = 13 ø AB = 8 ø ù¢�� ù¢�� B ý�þø�¥ , ABC ¶Ü·õ ¤¢ (20

?´¨� ¤ÀÖ� B ý�þø�¥
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cot θ ø P ý�ÎÖ÷ ��Êµ¿õ ,Àª�� cos θ = −
√
2

2

ø À�î âÎì P ý�ÎÖ÷ ¤¢ ��¨ â�¤ ¤¢ �¤ ü��·Ü·õ ýùÂþ�¢ , θ ý�þø�¥ âÜ® Âð� (1
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0

ø 120

0

, 60

0

ý�ûö�Þî ý�úµ÷� ,ü��·Ü·õ ýùÂþ�¢ ýø¤ Âð� (2
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√
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ö�¤ø¢ ��Êµ¿õ �

b
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√
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)
ý�ÎÖ÷ (5

?¢¤ø�üõ ¢��ø �� ü��·Ü·õ ýùÂþ�¢ ýø¤ Â� ý��þø�¥ �� ÀþÀ� ý�ÎÖ÷ ,Ý�û¢üõ
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ý�þ�ø¥ ß�� Âþ¥ ý�ûýø�Æõ�÷ ¥� ×þ��Àî (6

cos650 cos150 > 1 ( 4 sin650 sin150 > 1 ( 3 cos650 < cos150 ( 2 sin650 < sin150 ( 1

?´¨� ��Àî a ,Àª�� 8 Â��Â� A = (2a+ 1)− 3 sinx �¤�±ä ¤�ÀÖõ ßþÂµÈ�� Âð� (7
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?´¨� ù¥�� ��Àî m ¢øÀ� ,Àª�� cosα =
1− 2m

3

ø 180

0 < α < 270
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Âð� (9

(−2,2) ( 4 (−1,0) ( 3
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,2
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?¢¤�¢ ¤�Âì ����÷ ��Àî ¤¢ x ö�Þî ý�úµ÷� ,Àª�� cosx. tanx < 0 ø sinx. cosx > 0 ù�ðÂû (10

�¤�ú� ( 4 ��¨ ( 3 �ø¢ ( 2 ñø� ( 1

?´¨� ´¨¤¢ ��þ�ð ��Àî (11

sin(−70) cos(−70) < 0 ( 2 sin(−70) tan(−70) < 0 ( 1

sin(−70) cos(−70) > 0 ( 4 cos(−70) tan(−70) > 0 ( 3

?À�ª�� À�÷���üõ ��Àî β ø α ù�Ú÷� , tanβ < cotβ ø tanα > cotα Âð� (12
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?´¨� ��Àî A =
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√
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√
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√
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√
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√
2,4) ý�ÎÖ÷ ¥� ø ¢¥�¨üõ 450 ý�þø�¥ �û x ¤�½õ ´±·õ ´ú� �� �î d Í¡ (16
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?´¨� ��Àî ,ø¤��ø¤ Í¡ ý�ó¢�ãõ

3y +
√
3x = −6 ( 2 x =

√
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√
3

3
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√
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?´¨� ��Àî ,¢¤Áðüõ (−1,1) ý�ÎÖ÷ ¥� ø ¢¥�¨üõ 300 ý�þø�¥ y =
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?´¨� ��Àî cotx ,Àª�� ü��·Ü·õ ùÂþ�¢ ��¨ ý����÷ ¤¢ x ö�Þî ý�úµ÷� ø cosx = −
√
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3 ( 4

1

3

( 3 −1
3
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3

5
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4 ( 4 3 ( 3

5

3

( 2

4

3

( 1

:�� ´¨� Â��Â�
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0 < α < 180

0

Âð� (6

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

?´¨� ��Àî

√
5(cosα− 2 sinα) Û¬�� ,Àª�� cosα < 0 ø cotα = 2 Âð� (7

3 ( 4 ÂÔ¬ ( 3 -4 ( 2 -5 ( 1

?´¨� ��Àî cosα ¤�ÀÖõ ,Àª�� ü��·Ü·õ �¤�ú� ý����÷ ¤¢ ý��þø�¥ α ø tanα = −4
3

Âð� (8

3√
17

( 4

√

3

7

( 3

4

5

( 2

3

5

( 1

?´¨� ��Àî A =
4

sinx
+
1+ 3 sinx

cosx
�¤�±ä Û¬�� ù�Ú÷� ,Àª�� tanx =

2

3

ø ù¢�� ý��þø�¥ x Âð� (9

7

√
13

3

( 4 4

√
13+

3

2

( 3 7

√
13+

2

3

( 2

7

√
13

3

+ 2 ( 1

?´¨� ��Àî (1+ tan θ)(1+ cot θ)− 1

sin θ cos θ
Û¬�� (10

-1 ( 4 ÂÔ¬ ( 3 1 ( 2 2 ( 1
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?´¨� ��Àî (tanx+ cotx)2 − 1

sin2 x
�¤�±ä ýùÀª ù¢�¨ (11

1+ tan2 x ( 4 1+ cot2 x ( 3 cot2 x ( 2 tan2 x ( 1

?´¨� ��Àî

√

cot2 α

1+ cot2 α
Û¬�� ,Àª�� �ø¢ â�¤ ¤¢ α ý�þø�¥ �� øÂ�ø¤ ö�Þî ý�úµ÷� Âð� (12

cosα ( 4 cotα ( 3 − cosα ( 2 − cotα ( 1

?´¨� ��Àî (cos4 x− sin4 x)(1 + tan2 x) + tan2 x Û¬�� (13

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî Â��Â� cos2 α(2+ tan2 α)− 1 �¤�±ä ýùÀª �¬�¡ (14

tan2 α ( 4 1+ sin2 α ( 3 sin2 α ( 2 cos2 α ( 1

(sinx 6= −1) ?´¨� Â��Â� ��þ�ð ��Àî �� A = 1− cos2 x

1+ sinx
�¤�±ä (15

− cosx ( 4 − sinx ( 3 sinx ( 2 cosx ( 1

?´¨� ��Àî ÂÆî Âû ö¢�� ü�ãõ �� ­Âê ��

(
1

cosx
− tanx

)(
1

1− sinx
− 1

)
Û¬�� (16

cotx ( 4 − cotx ( 3 − tanx ( 2 tanx ( 1

?´¨� ��Àî

1+ cos θ

sin3 θ
− 1

sin θ(1− cos θ)
�¤�±ä Û¬�� (17

cos θ ( 4 sin θ ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî ù¤��Þû cos2 β ù�Ú÷� , cosα+ sinβ = sinα Âð� (18

1− sin2 α ( 4 1− 2 sinα cosα ( 3 sin2 α ( 2 2 sinα cosα ( 1

?´¨� ��Àî 2 sinx cos x ¤�ÀÖõ ,Àª�� sinx+ cosx =
6

5

Âð� (19

1

5

( 4 −1
5

( 3

11

25

( 2 −11
25

( 1

?´¨� ��Àî 2 sinx cos x ¤�ÀÖõ ù�Ú÷� , tanx+ cotx = 4 Âð� (20

√
2

2

( 4

1

4

( 3

1

3

( 2

1

2

( 1
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b

¨ ¢�Àã�

?´¨� ��Àî K ,Àª�� K ∈ Z ø K <
3

√
−53 < K + 1 Âð� (1

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

°ãØõ âÜ® ¼�½¬ ¤�ÀÖõ ßþÂµÈ�� .Àª�� 729 ¥� ÂµÞî ø 125 ¥� ÂµÈ�� Û��Öõ °ãØõ Ý¹� Ý�û��¡üõ

?´¨� ��Àî

5 ( 2 9 ( 1

7 ( 4 8 ( 3

(2

Ý¹� ø 125 °ãØõ ßþÂµð¤�� Ý¹� Âð� .Ýþ¤�¢ �� ¤¢ �� °ãØõ �¨ ,ÛØª Õ��Îõ

?¢¤�¢ ¤�Âì ù¥�� ��Àî ¤¢ Í¨�µõ °ãØõ âÜ® ñ�Ï ,Àª�� 64 °ãØõ ßþÂµØ��î

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

(3/5,4/5) ( 4 (4,5) ( 3

(3

?´¨� ��Àî n ù�Ú÷� , n <
4

√
357 < n+ 1 �î ý¤�Ï �� Àª�� üã�±Ï ý¢Àä n Âð� (4

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

?¢¤�¢ ¢��ø ¼�½¬ ¢Àä À��

3

√
−25 ø

4

√
19 ¢Àä ø¢ ß�� (5

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

?´¨� ��Àî ¼�½¬ ¢Àä ø¢ ßþ� á�Þ¹õ ,¢¤�¢ ¤�Âì üó��µõ ¼�½¬ ¢Àä ø¢ ß�� 2−
√
15 ¢Àä (6

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

?Àª�� −2 ≤ √
x ≤ 7 �î ý¤�Ï �� ¢¤�¢ ¢��ø x ¼�½¬ ¢Àä À�� (7

51 ( 4 50 ( 3 49 ( 2 48 ( 1

?¢�¢ ¤�Âì ö���üõ üã�±Ï ¢Àä À�� x ý�� �� 2 < 5

√
x < 3 Âð� (8

213 ( 4 212 ( 3 211 ( 2 210 ( 1

?´¨� ��Àî ù¤��Þû

3

√

3x

√

1

9x2
Û¬�� ù�Ú÷� , x < 0 Âð� (9

− 1

3x
( 4

1

x
( 3 -1 ( 2 1 ( 1
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?Àª�� À÷���üõ ��Àî x �ø¢ ý�Èþ¤ ,Àª�� 81 �ø¢ ý�Èþ¤ �� ýø�Æõ , 64 ��¨ ý�Èþ¤ Â��Â� x Âð� (10

2/25 ( 4 2 ( 3 1/5 ( 2

4

3

( 1

ý�Èþ¤ ¤¢ y ¢Àä ´±·õ �ø¢ ý�Èþ¤ �Â®Û¬�� ,Àª��

4

3

Â��Â� y ¢Àä ��¨ ý�Èþ¤ ø

3

2

Â��Â� x ¢Àä Ý¹�� ý�Èþ¤ Âð� (11

?´¨� ��Àî x ¢Àä ´±·õ �¤�ú�

4

4

√
27 ( 4

4

4

√
6

( 3

4

4

√
3

( 2 4

4

√
3 ( 1

?´¨� ÂµØþ¢�÷ Âþ¥ ¢Àä ��Àî �� 75 ¢Àä Ý¹�� ý�Èþ¤ (12

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

?´¨� ��Àî A = |a− 3

√
a|+ | − √

a+ 3

√
a| �¤�±ä Û¬�� ù�Ú÷� ,Àª�� 0 < a < 1 Âð� (13

2

3

√
a−√

a− a ( 4 a−√
a ( 3

√
a− a ( 2 2

3

√
a ( 1

?Àª�� ¤�ÂìÂ� À÷���üõ �Î��¤ ��Àî b Ý¹�� ø �¤�ú� ,��¨ ý�û�Èþ¤ ß�� ,Àª�� 0 < b < 1 Âð� (14

b ��¨ ý�Èþ¤ > b �¤�ú� ý�Èþ¤ > b Ý¹�� ý�Èþ¤ ( 1

b �¤�ú� ý�Èþ¤ > b Ý¹�� ý�Èþ¤ > b ��¨ ý�Èþ¤ ( 2

b Ý¹�� ý�Èþ¤ > b ��¨ ý�Èþ¤ > b �¤�ú� ý�Èþ¤ ( 3

b �¤�ú� ý�Èþ¤ > b ��¨ ý�Èþ¤ > b Ý¹�� ý�Èþ¤ ( 4

��Àî ²� ´Þ¨ ¥� ¢Àä ß�õ�¨ ,Ý�û¢ ö�È÷ ¢�Àä� ¤�½õ ýø¤ �¤

3

√
a ø

√−a , a2 ,
1

a3
, − 3

√
a2 Âþ¢�Öõ ø −1 < a < 0 Âð� (15

?´¨�

3

√
a ( 4 a2 ( 3 − 3

√
a2 ( 2

√−a ( 1

?´¨� ´¨¤¢ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî ,

√

0/25 ø

3

√

0/125 ¢Àä ø¢ ý�Æþ�Öõ ¤¢ (16

√

0/25 < 3

√

0/125 ( 2

√

0/25 > 3

√

0/125 ( 1

√

0/25 = 3

√

0/125 ( 4 .´¨� Âµð¤�� ��Àî �î ¢Âî É¿Èõ ö���üÞ÷ ( 3

¥� °��Â� �� y ø x Âþ¢�Öõ .Ý��îüõ Û¬ø ¯�Ö÷ ¥� ��Àî Âû ��¨ ø �ø¢ ý�û�Èþ¤ �� �¤ ��� ¤�½õ ¥� �ÎÖ÷ ø¢ ,Û��Öõ ÛØª ¤¢

?´¨� ��Àî ²� �� ´¨�¤

(17

−۲ −۱ ۰ ۱ ۲m n

−۲ −۱ ۰

۱

۲
y x a۱ a۲ a۳ a۴

−a
4

, −a
1

( 4 −a
3

, −a
1

( 3 −a
4

, −a
2

( 2 −a
3

, −a
2

( 1
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Ý¹�� ø �¤�ú� ,��¨ ý�û�Èþ¤ �� ��� ¤�½õ ¥� a ý�ÎÖ÷ ,Û��Öõ ÛØª ¤¢

?´¨� a ý�ÎÖ÷ �¤�ú� ý�Èþ¤ �ÎÖ÷ ��Àî .´¨� ùÀª Û¬ø ¢�¡

a
3

ø a
2

( 2 a
1

ÍÖê ( 1

a
1

ø a
3

( 4 a
3

ÍÖê ( 3

(18

−۱ ۰ ۱

−۱ ۰ ۱
a۱ a۲ a۳ a۴

a

¤�½õ ¤¢ ¢�¡ Ý¹�� ø �¤�ú� ,��¨ ý�û�Èþ¤ �� b ý�µÆØª Í¡ ø c ø a ¯�Î¡ Í¨�� ��� ¤�½õ ¥� ý��ÎÖ÷ ,Û��Öõ ÛØª ¤¢

?´¨� Ý¹�� ý�Èþ¤ ø �¤�ú� ý�Èþ¤ ,��¨ ý�Èþ¤ �� ¯��Âõ Í¡ ��Àî °��Â� �� ²� �� ´¨�¤ ¥� .´¨� ùÀª Û¬ø ß�þ��

(19

−۱ ۰ ۱ ۲

−۱ ۰ ۱ ۲

b c

b

a

b, a, c ( 4 a, b, c ( 3 b, c, a ( 2 c, b, a ( 1

?´¨� ùÀª Û¬ø ß�þ�� ¤�½õ ýø¤ ¢�¡ ��¨ ý�Èþ¤ �� ÂÒ��µõ ¢Àä �� üµ¨¤¢ �� ��� ¤�½õ ýø¤ ¢�Àä� ¥� ×þ Âû ��þ�ð ��Àî ¤¢ (20

−۱ ۰ ۱

−۱ ۰ ۱

(2

−۱ ۰ ۱

−۱ ۰ ۱

(1

−۱ ۰ ۱

−۱ ۰ ۱

(4

−۱ ۰ ۱

−۱ ۰ ۱

(3
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b

¨ ¢�Àã�

?´¨� ��Àî A ¢Àä ´±·õ �ø¢ ý�Èþ¤ ,Àª��

2

3

Â��Â� A ¢Àä ��¨ ý�Èþ¤ Âð� (1

√
6

9

( 4

2

√
6

9

( 3

√
6

3

( 2

2

√
6

3

( 1

?´¨� ´¨¤¢ ù¤��Þû ü�¤�±ä ,Âþ¥ ý�û��þ�ð ¥� ×þ��Àî ,Àª�� 1 ¥� Âµð¤�� ø üã�±Ï ¢Àä n Âð� (2

( n
√
a)
n
= a ( 4

n√a+ b = n√a+ n√b ( 3

n√
an = |a| ( 2 n√

an = a ( 1

?´¨� ��Àî x4 − 16x2 Û¬�� , x =
√
3+

√
5 Âð� (3

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

?´¨� ��Àî �ó�±÷¢ ßþ� ñø� ý�ÜÞ� 11 á�Þ¹õ ,Àª�� an =
n+ 1

√

(−3)n+ 1

�¤�¬ �� an ý�ó�±÷¢ üõ�Þä ý�ÜÞ� Âð� (4

-33 ( 4 3 ( 3 33 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî (α2 + β2 + 4αβ)(α2 + β2 − 4αβ) Û¬�� , β =
4

√

7

√
3− 12 ø α =

4

√

7

√
3+ 12 Âð� (5

ÂÔ¬ ( 4 7

4

√
3 ( 3 7

√
3 ( 2 7 ( 1

?´¨� ��Àî

5

√
x5 × 8

√
x8

3

√
3

ÂÆî ýùÀª ù¢�¨ ,Àª�� üÔ�õ ý¢Àä x Âð� (6

-1 ( 4 x ( 3 −x ( 2 1 ( 1

?´Æ�÷ ¤�ÂìÂ� n ø a ¥� ýÂþ¢�Öõ �� ý�¥� ��

n√
an =

( n√a
)n

ýø�Æ� (7

¢Âê n, a < 0 ( 4 ¢Âê n, a > 0 ( 3 �ø¥ n, a < 0 ( 2 �ø¥ n, a > 0 ( 1

?´¨� ´¨¤¢ ��þ�ð ��Àî ,

√
a+ b =

√
a+

√
b ø a, b ≥ 0 Âð� (8

0 < a, b < 1 ( 4 b = 0 �þ a = 0 ( 3 a+ b = 1 ( 2 ab = 1 ( 1

?´¨� ´¨¤¢ ��Àî ,Ýþ¤�¢ �¤ bk = a2 �¤�±ä k ∈ N , n > 1 ø a, b ∈ R ý�Â� (9

.´¨� a ¢Àä ��
e

- k ý�Èþ¤ b ( 1

.´¨� b ¢Àä ��
e

-

k

2

ý�Èþ¤ a ( 2

.´¨� a ¢Àä ��
e

-

2

k
ý�Èþ¤ b ( 3

.´¨� bk ¢Àä �ø¢ ý�Èþ¤ a ( 4

?´¨� ��Àî A2

ù�Ú÷� ,Àª��

(√

2+
√
3+

√

2−
√
3

)
3

√√
8 = 2

√
3(A+ 2) Âð� (10

4

3

( 4

9

4

( 3

4

25

( 2 1 ( 1
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?À�ª�� À�÷���üõ ��Àî ²� �� ´¨�¤ ¥� °��Â� �� c, b, a Âþ¢�Öõ ,Âþ¥ ¢�Àä� ý�û¤�½õ �� ���� �� , x ∈ (−1,0) Âð� (11

x−۱ ۰ ۱

a b ۰−۱ c ۱

6

√
x,−√−x, x3 ( 1

3

√
x, x3,−√−x ( 2

− 3

√−x,−x3, 3

√
x ( 3

4

√−x,−x4, 3

√
x ( 4

?´¨� ÂµØ��î 4 ¥� 2

4

√
13 ø 3

5

√
7 , 3

4

√
2 ¢�Àä� ¥� �� À�� (12

��Àîº�û ( 4 �� �¨ ( 3 �� ø¢ ( 2 üØþ ( 1

?´¨� 16 ´±·õ �ø¢ ý�Èþ¤ Â��Â� À�� 27 ��¨ ý�Èþ¤ Â��Â� ¸�� ¥� 256 ´±·õ �¤�ú� ý�Èþ¤ Â��Â� �¨ Û®�Ô� (13

0/25 ( 4 2/25 ( 3 2/75 ( 2 0/75 ( 1

?´¨� ´¨¤¢�÷ �

f

ãÎì ��þ�ð ��Àî ,¢�ª ù¢�¢ Çþ�Þ÷ ¤�½õ ýø¤ Âþ¥ �¤�¬ �� a ¢Àä ��¨ ø Ý¹�� ý�û�Èþ¤ Âð� (14

۵
√

a
۳
√

a

a

a4 > a2 ( 1

a2 > a4 ( 2

a3 > a4 ( 3

��Àîº�û ( 4

?¢¤�¢ ¤�Âì üó��µõ ¼�½¬ ¢Àä ø¢ ��Àî ß��

√√
20+ 3

√
30 ¢Àä (15

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

?´¨� ��Àî |√a− 5

√
a| − |√a− 3

√
a| − | 5

√
a− 3

√
a| �¤�±ä Û¬�� ,Àª�� 0 < a < 1 Âð� (16

ÂÔ¬ ( 4 2

5

√
a− 2

3

√
a ( 3

3

√
a−√

a ( 2 2

5

√
a ( 1

?´¨� 256 ¢Àä �¤�ú� ý�Èþ¤ ��þ�ð ��Àî (17

36 ¢Àä �ø¢ ý�û�Èþ¤ ¥� üØþ ( 2 512 ¢Àä Ý¹�� ý�Èþ¤ ( 1

8 ¢Àä ��¨ ý�Èþ¤ ( 4 −64 ¢Àä ��¨ ý�Èþ¤ ( 3

?´Æ�÷ ´¨¤¢ ¢�Àä� ��¨ ý�Èþ¤ «�Ê¡ ¤¢ ��þ�ð ��Àî (18

.´¨� Âµð¤�� ¢Àä ö� ¢�¡ ¥� ,×þ ø ÂÔ¬ ß�� ¢Àä Âû ��¨ ý�Èþ¤ ( 1

.´¨� ÂµØ��î ¢Àä ö� ¢�¡ ¥� ,×þ üÔ�õ ø ÂÔ¬ ß�� ¢Àä Âû ��¨ ý�Èþ¤ ( 2

.´¨� Âµð¤�� ¢Àä ö� ¢�¡ ¥� ,×þ ¥� Âµð¤�� ¢Àä Âû ��¨ ý�Èþ¤ ( 3

.´¨� Âµð¤�� ¢Àä ö� ¢�¡ ¥� ,×þ üÔ�õ ¥� ÂµØ��î ¢Àä Âû ��¨ ý�Èþ¤ ( 4
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?¢¤�¢ ¢��ø ¼�½¬ ¢Àä À�� , b3 ø a2 ¢Àä ø¢ ß�� .¢¤�¢ ¤�Âì a ø b üó��µõ ¼�½¬ ¢Àä ø¢ ß�� 3− 3

√
3 ¢Àä (19

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

?�� ¼�½¬ ù¤��Þû ��þ�ð ��Àî (20

−1 < a < 0 =⇒ a6 > a2 ( 2 0 < a < 1 =⇒ a5 > a3 ( 1

a < −1 =⇒ a6 > a4 ( 4 a < −1ø a > 1 =⇒ a5 > a3 ( 3
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b

¨ ¢�Àã�

(x > 0) ?´¨� ��Àî x ��¨ ý�Èþ¤ .¢�ªüõ x2 �¤�ú� ý�Èþ¤ Â��Â� 8 Û¬�� ¢Àä ,Ý�÷�¨Â� 3 ö��� �� �¤ x �ø¢ ý�Èþ¤ Âð� (1

4 ( 4

3

√
4 ( 3 2

√
2 ( 2 2 ( 1

(.´¨� ùÀª ÓþÂã� �¤�±ä) ?´¨� ��Àî ù¤��Þû

3

√

xn
√

xn �¤�±ä Û¬�� (2

3

√

x2n ( 4

√

xn ( 3

3

√

xn ( 2

√
x ( 1

?´¨� ��Àî �þ�ð ö��� �¤�¬ �� A =
5

√
8×

(
4

√
4× 7

√
8

)
2

3

�¤�±ä Û¬�� (3

2
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21

( 4 2

1

7

( 3 2

128

105

( 2 2

13

25

( 1

?´¨� À�� ¢Àä ßþ� ö��� ,Ý�Æþ��� 3 ý�þ�� �� ¤�À÷��� ¢Àä ×þ �¤�¬ �� �¤

3

√
9× 3

2

√
27× 81

�¤�±ä ýùÀª ù¢�¨ Âð� (4

−15
7

( 4

15

7

( 3

17

6

( 2 −17
6

( 1

?´¨� Â��Â� Âþ¥ ý�û��þ�ð ¥� ×þ��Àî ��

8

√

6

1

15

�¤�±ä (5
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√
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√
3

√
36 ( 4

6

√

5

√

4

√

6

1

3

( 3

4

√
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√
6

√
6 ( 2

8

√
5

√
6

√
36 ( 1

?Àª Àû��¡ a Â��Â�
3

√

a
k√
a4 �¤�±ä k ¤�ÀÖõ ��Àî ý�¥� �� (6

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

?´¨� ��Àî

√

3

6

4

√
4+

(
4

√
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)
1

6

12

√

(
4

6

)
1

4

�¤�±ä Û¬�� (7

3 ( 4 28 ( 3 27+
4

√
4 ( 2 27 ( 1

?´¨� ��Àî 3

3

√
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√
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√
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√
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√
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4
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√
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√
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√
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√
8

)
2

= 2

√
288

ý�Î��¤ , a ¤�ÀÖõ �� ý�¥� �� (19
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√
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x
�¤�±ä Û¬�� ,Àª��

3

√
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= 2 Âð� (1
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?´¨� ��Àî b =
√
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√
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√
6 ( 3 2+
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√
6−

√
2 ( 1

?´¨� ��Àî

3

√

x2 − x− 2�¤�±ä Û¬�� ,Àª��

3

√
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√
x− 2 = 1 Âð� (3

2

3

( 4 1 ( 3

4

3

( 2 2 ( 1

?´¨� ��Àî x =
3

√
2 ý�¥� �� (x − 1)(x+ 1)(x4 + x2 + 1)(x12 + x6 + 1) �¤�±ä Û¬�� (4

15 ( 4 32 ( 3 16 ( 2 63 ( 1

?´¨� ��Àî x =
3

√√
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√
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3
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2x+

3

√
4)2 �¤�±ä Û¬�� (5
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2+ 4 ( 3 4 ( 2
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√
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√
3 ( 2 1 ( 1

?´¨� ��Àî
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√
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√
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2)2 − 4

√
2−

(
1

4
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�¤�±ä ýùÀª ù¢�¨ (9

-1/5 ( 4 -1/75 ( 3 -2/25 ( 2 -2/5 ( 1

?¢¤�À÷ ¢��ø Ûõ�ä ��Àî y5 + 2y3 − 24y �¤�±ä ý�þ�¹� ¤¢ (10
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y2 + y + 1

�¤�±ä ýùÀª ù¢�¨ (11
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¤�Ï �� ö� ý�¥�¤¢ �î ý¤�Ï �� Ý�û¢ ý�� ü��� ��ì ×þ ¤¢ �¤ Âµõüµ÷�¨ 24 ¤¢ Âµõüµ÷�¨ 18 üª�Ö÷ ý�Ü��� ×þ Ý�û��¡üõ (1

´��Æõ Âð� .´¨� ´¨�¤ ø ²� éÂÏ ø¢ ¤¢ ö� ý�ûù¤��î ý��ú� Â��Â� ø¢ ß�þ�� ø ��� ¤¢ ��ì ý�ûù¤��î ý��ú� .¢Â�ð ¤�Âì Ý��ì

?´¨� ��Àî ö� ñ�Ï �� ��ì ­Âä ´±Æ÷ ù�Ú÷� ,Àª�� Â��Â� üª�Ö÷ ý�Ü��� ´��Æõ �� ��ì ý�ûù¤��î
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4

( 4

1
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( 3

3

4

( 2

2

3
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?´¨� À��ø À�� x .´¨� â�Âõ À��ø 28 ùÀª Ù÷¤ ¼Î¨ ´��Æõ ,ø¤��ø¤ â�Âõ ¤¢

3 ( 2 4 ( 1

1 ( 4 2 ( 3

(2

۲ x

x

۲

�� ö��¢Â÷ Â¨ ¥� ÂµÞî Âµõ 7 ¤��þ¢ �� ö��¢Â÷ ý�� ý�Ü¬�ê �î Ýþ�ù¢�¢ ��Ø� ö�Þµ¡�¨ ×þ ¤��þ¢ �� ý¤�Ï �¤ Âµõ 13 ñ�Ï �� ü÷��¢Â÷ (3

?´¨� ¤ÀÖ� ß�õ¥ �� ö��¢Â÷ Â¨ ý�Ü¬�ê ,´¨� ß�õ¥
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?´¨� ��Àî ö� ÂÚþ¢ ý�Èþ¤ ,Àª�� 1 Â��Â� (a− 1)x2 − 2ax+ 4 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¥� üØþ Âð� (5
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��Àî ÂµØ��î ¤¢�Â� ß¨ ,¢�ª 144 �ú÷� ß¨ �Â®Û¬�� ÂÚþ¢ ñ�¨ ¸�� Âð� .´¨� ñ�¨ 7 ÂÚþÀØþ �� ¤¢�Â� ø¢ ß¨ é�µ¡� (6

?´¨�

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

ý�û�±ó ý�Þû ý�Ü¬�ê Âð� .¢¤�¢ ¤�Âì â�Âõ Âµõüµ÷�¨ 300 ´��Æõ �� ��ì ×þ öø¤¢ Âµõüµ÷�¨ 15 ¤¢ 10 ¢�ã�� �� ÅØä ×þ (7

?´¨� ¤ÀÖ� ÅØä ��ì ßþ� Í�½õ ,Àª�� Â��Â� ��ì �� ÅØä

90 ( 4 140 ( 3 35 ( 2 70 ( 1

?´¨� Âµõüµ÷�¨ À�� x ,Àª�� â�Âõ Âµõüµ÷�¨ 160 ø¤��ø¤ ÛØª ´��Æõ Âð�

5 ( 2 4 ( 1

7 ( 4 6 ( 3
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۱۴ cm

۱۳ cm

x

x

?´¨� ÂµÈ�� ö� ­Âä ¥� ¤ÀÖ� Û�ÎµÆõ ñ�Ï ,´¨� â�Âõ Âµõ 180 ø Âµõ 54 °��Â� �� Û�ÎµÆõ ×þ ´��Æõ ø Í�½õ (9

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

94



?´¨� ��Àî ¢Àä �¨ ö� á�Þ¹õ �¤�¬ ßþ� ¤¢ .´¨� ¢Àä �¨ ö� á�Þ¹õ Â��Â� 20 ,üó��µõ üã�±Ï �ø¥ ¢Àä �¨ �Â®Û¬�� (10

96 ( 4 48 ( 3 12 ( 2 24 ( 1

?´¨� ��Àî (x− 1)2 = (
√
2− 1)2 ý�ó¢�ãõ ý�û�Èþ¤ á�Þ¹õ (11

2

√
2 ( 4 2− 2

√
2 ( 3 2 ( 2 -2 ( 1

?´¨� ��Àî (x + 2)2 = (3x − 1)2 ý�ó¢�ãõ ý�û���� á�Þ¹õ (12

7

4

( 4

5

4

( 3

3

5

( 2

1

4

( 1

Û¬�� ,´¨� ùÀõ� ¤¢ a(x − x
0

)2 + y
0

= 0 �¤�¬ �� ö¢Âî Ûõ�î â�Âõ ¥� Å� 2x2 − 8x − 1 = 0 �ø¢ ý��¤¢ ý�ó¢�ãõ (13
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,À�ª�� ü¨À�û ý�ó�±÷¢ ×þ üó��µõ ��Þ� °��Â� �� ax2 + bx+ c = 0 �ø¢ ý��¤¢ ý�ó¢�ãõ ¥� c ø b , a ý¢Àä °þ�Â® Âð� (17

:�ó¢�ãõ ßþ� ù�Ú÷�

.¢¤�À÷ üÖ�Ö� ý�Èþ¤ ( 2 .¢¤�¢ Óä�Ìõ ý�Èþ¤ ( 1

.¢¤�¢ üÔ�õ �þ�Þµõ ý�Èþ¤ ø¢ ( 4 .¢¤�¢ ´±·õ �þ�Þµõ ý�Èþ¤ ø¢ ( 3

?´¨� Âµõüµ÷�¨ À�� x ,Àª�� â�Âõ Âµõüµ÷�¨ 24 Â��Â� ø¤��ø¤ â�Âõ ¥� üÚ÷¤ ´ÞÆì ´��Æõ Âð�

11

4

( 2

3

2

( 1

2 ( 4 3 ( 3

(18۲

x− ۱

۲x + ۱

?´¨� ��Àî �ó¢�ãõ ßþ� ÂÚþ¢ ���� ,Àª�� -2 Â��Â� (m− 1)x2 − x− (m2 + 1) = 0 ý�ó¢�ãõ ý�û���� ¥� üØþ Âð� (19

1 ( 4 −3
2

( 3

5

2

( 2 2 ( 1
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?´¨� ��Àî 4x2−3x+5a = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¢�Àã� ,Àª�� a2x2−2ax+1 = 0 ý�ó¢�ãõ ý�û�Èþ¤ ¥� üØþ x = 2 Âð� (20

.¢Âî É¿Èõ ö���üÞ÷ ( 4 ÂÔ¬ ( 3 1 ( 2 2 ( 1

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

3 2 4 2 1 2 1 4 3 2 1 2 2 1 1 2 1 2 1 1
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(üÞú¨) 15 ù¤�Þª üþ�õ¥�¢�¡ 15.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?À�îüõ âÎì �ÎÖ÷ ��Àî ¤¢ �¤ 2x + y = 2 Í¡ y = x2 − 4x+ a2 ü�½�õ ¤�¢�Þ÷ ö¤�Ö�¤�½õ (1

(2,2) ( 4 (2,−2) ( 3 (−2,0) ( 2 (−2,6) ( 1

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

−3 b

2

( 4

3 b

2

( 3 −9 b2

4

( 2

9 b2

4

( 1

ý�ó¢�ãõ ,Àª�� Õ±Î�õ y = (m− 4)x2 + 4x+ 1 üÞú¨ ý�ÎÖ÷ ßþÂ���� Â� y = mx2 − 4x+ 5 üÞú¨ ý�ÎÖ÷ ßþÂ�ß�þ�� Âð� (3

?´¨� ��Àî üÞú¨ ø¢ ßþ� ö¤�Ö� ¤�½õ

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

?´¨� ��Àî °�Âõ ý�û�ø¥ �ø¢ ý�Ôó�

b

õ ¤�ÀÖõ ßþÂµÈ�� f =
{
(x, y) | x, y ∈ R, 12x = 3x2 + 2y + 20

}
ý�Î��¤ ¤¢ (4

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

?´¨� ��Àî a ´±·õ ¤�ÀÖõ ,Àª�� �¤�ú� ø �ø¢ ý����÷ ¥�ÆÞ�÷ ýø¤ y = x2 + ax+ 2 â��� ¤�¢�Þ÷ ý�ÎÖ÷ ßþÂ�ß�þ�� Âð� (5

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

��Àî f(
√
2+ 1) ,¢¤ÁÚ� (3,4) ý�ÎÖ÷ ¥� üÞú¨ ßþ� Âð� .Àª��üõ S = (1,3) ý�ÎÖ÷ f(x) = ax2 + bx+ c üÞú¨ §�

b

¤ (6

?´¨�

3

√
2 ( 4 2

√
2 ( 3

5

√
2

2

( 2 3/5 ( 1

§�

b

¤ �� üÞú¨ ßþ� §�

b

¤ ,Àª�� �µª�¢ ¤�Âì y = −x Í¡ ýø¤ ö� §�

b

¤ ø ¢¤ÁÚ� B(3,3) ø A(1,3) ¯�Ö÷ ¥� üÞú¨ ×þ Âð� (7

?´¨� ö�ÆØþ Âþ¥ ý�ûüÞú¨ ¥� ×þ��Àî

y =
1

4

x2 − x+ 3 ( 4 y =
3

2

x2 − 6x+ 4 ( 3 y =
1

3

x2 +
4

3

x− 2

3

( 2 y = x2 + 4x+ 6 ( 1

?´¨� ��Àî a ,À�îüõ âÎì
11

8

­Âä �� ý��ÎÖ÷ ¤¢ �¤ x−2y = 1 ý�ó¢�ãõ �� Í¡ y = −2x2+5x−1 üÞú¨ ö¤�Ö� ¤�½õ (8

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

âÎì â��� ¤�¢�Þ÷ Â� âì�ø ý��ÎÖ÷ ¤¢ �¤ f(x) = x2 + 2x + k ý�Î��® �� â��� ¤�¢�Þ÷ ö¤�Ö� ¤�½õ y = 4 ý�ó¢�ãõ �� Í¡ (9

?´¨� ��Àî k ,À�îüõ

5 ( 4 4 ( 3 3 ( 2 2 ( 1
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?´¨� ��Àî â��� ßþ� ö¤�Ö� ¤�½õ ý�ó¢�ãõ ,´¨� 9 Â��Â� f(x) = ax2 + 4x+ 5 ý�Î��® �� â��� ¤�ÀÖõ ßþÂµÈ�� (10

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

¥�� ß�þ�� ´Þ¨ �� üÞú¨ ßþ� ý�÷�û¢ ø Àª�� âì�ø y = 2 Í¡ Â� y = mx2 + 2x + 3 ý�Î��® �� üÞú¨ ¤�¢�Þ÷ §�

b

¤ Âð� (11

?´¨� ��Àî üÞú¨ §�

b

¤ ñ�Ï ù�Ú÷� ,¢�ª

.¢¤�À÷ ¢��ø ý�üÞú¨ ß��� ( 4 2 ( 3 1 ( 2 -1 ( 1

?´¨� ��Àî k ¤�ÀÖõ ,Àª�� ÂÔ¬ Â��Â� y = (2k + 2)x2 − 4x+ k üÞú¨ ý�ÎÖ÷ ßþÂ�ß�þ�� ­Âä Âð� (12

−1
2

( 4 1 ( 3

1

2

( 2 2 ( 1

(1,−1) ý�ÎÖ÷ ¥� üÞú¨ ¤�¢�Þ÷ ø Àª�� x = 1 �¤�¬ �� y = −2x2 + ax+ b ý�ó¢�ãõ �� üÞú¨ ö¤�Ö� ¤�½õ ý�ó¢�ãõ Âð� (13

?´¨� ��Àî a− b Û¬�� ,¢¤ÁÚ�

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

¤�½õ ü�½�õ ßþ� ¤�¢�Þ÷ .À�îüõ �À� �û x ¤�½õ ýø¤ 8 ñ�Ï �� üÎ¡ù¤�� ,ö� ¤�¢�Þ÷ �î ´¨� üÞú¨ ×þ §�

b

¤ (3,4) ý�ÎÖ÷ (14

?À�îüõ âÎì ­Âä ��Àî �� �¤ �û y

5

3

( 4

4

3

( 3

7

2

( 2

7

4

( 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� (15

87 ü®�þ¤ ýÂ¨�Â¨ ?´¨� �¤�¬ ��Àî ��

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

?´¨� ��Àî a ¤�ÀÖõ ù�Ú÷� ,Àª�� y = ax2 + bx+ c ý�ó¢�ãõ �� üÞú¨ �� ¯��Âõ ,ø¤��ø¤ ¤�¢�Þ÷ Âð�

2 ( 2 -1 ( 1

4 ( 4 3 ( 3

(16

−۲

۱ ۳

?´¨� ��Àî m ¢øÀ� ,Àª�� �û x ¤�½õ ý��� ù¤��Þû y = (m− 3)x2 − 2x+ 1 üÞú¨ ¤�¢�Þ÷ Âð� (17

m < 3 ( 4 m > 3 ( 3 m > 4 ( 2 m < 4 ( 1
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?´¨� ��Àî m+ n ,Àª��üõ Âþ¥ �¤�¬ �� y = mx2 − x

m
x+ n üÞú¨

-1 ( 2 -3 ( 1

3 ( 4 1 ( 3

(18

−۱

۱
۲

âÎì 6 ­Âä �� ý��ÎÖ÷ ¤¢ �¤ �û y ¤�½õ ø 3 ø -1 ý�ûñ�Ï �� üÏ�Ö÷ ¤¢ �¤ �û x ¤�½õ y = ax2 + bx+ c üÞú¨ ¤�¢�Þ÷ (19

?´¨� ��Àî �û x ¤�½õ ¥� üÞú¨ §�

b

¤ ý�Ü¬�ê .À�îüõ

14 ( 4 12 ( 3 10 ( 2 8 ( 1

¤�½õ üÞú¨ Âð� .´¨� −49
2

üÞú¨ ßþ� §�

b

¤ ­Âä ø À�îüõ âÎì x = −2 ø x = 5 ý�û�ÎÖ÷ ¤¢ �¤ �û x ¤�½õ üÞú¨ ×þ (20

?´¨� ��Àî y
0

,À�î âÎì y
0

ý�ÎÖ÷ ¤¢ �¤ �û y

-5 ( 4 -20 ( 3 -10 ( 2 -40 ( 1

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

3 1 3 2 2 3 1 3 3 4 2 4 2 3 1 3 4 3 2 3
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(´õ�ä ß��ã�) 16 ù¤�Þª üþ�õ¥�¢�¡ 16.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

��Àî

ad

bc
Û¬�� ,´¨� ´±· õ ù¥� � ö� ¤¢ D = (ax + b)(cx + d) �¤�±ä �î Àª� � ý�ù¥� � ßþÂ µð¤� �

(
− 1

2

,
3

5

)
ýù¥� � Âð� (1

(ac < 0) ?Àª�� À÷���üõ

−6
5

( 4

3

10

( 3 − 3

10

( 2

6

5

( 1

?´¨� ´±·õ , 101 ¥� ÂµØ��î üã�±Ï ¢�Àä� ¥� ¢�Àã� �� ý�¥� �� A =
x3(x− 7)

3x − 87

�¤�±ä (2

79 ( 4 78 ( 3 77 ( 2 76 ( 1

(.À��î ��¿µ÷� �¤ ��þ�ð ßþÂ�Ûõ�î) ?Àª�� üÔ�õ ù¤��Þû P (x) =
(x− 2)3(x + 2)2

|x+ 2| �¤�±ä �� Àª�� ��Àî x Âþ¢�Öõ �ä�Þ¹õ (3

(−∞,2]−
{
− 2

}
( 4 (−∞,2)−

{
− 2

}
( 3 (−∞,−2) ( 2 (−∞,2) ( 1

,Àª�� Û��Öõ �¤�¬ �� A = (x− 1)
(
(4− a)x+ b

)
�¤�±ä ´õ�ä ß��ã� ñøÀ� Âð�

(a ∈ Z) ?´¨� ��Àî a+ b Û¬�� ù�Ú÷�

3 ( 2 1 ( 1

7 ( 4 5 ( 3

(4

x 1 a− 1

| |
A + 0 − 0 +

| |

?´¨� ��Àî m × n ù�Ú ÷� ,À �ª� � ùÀª Ý¨¤ Âþ¥ ñø�À� ²� �� ´¨�¤ ¥� °� �Â � � � q(x) ø p(x) ´õ�ä ß� �ã � ý�Â � Âð� (5

(a, c > 0 ø q(x) = cx2 + bx+ a , p(x) = ax2 + bx+ c)

x 2 n
| |

q(x) + 0 − 0 +
| |

x
1

3

m

| |
p(x) + 0 − 0 +

| |

1

6

( 4 6 ( 3

3

2

( 2

2

3

( 1

?´¨� ¼�½¬ ��þ�ð ��Àî ù�Ú÷� ,Àª�� üÔ�õ

∆

4a
Âð� , p(x) = ax2 + bx+ c ý��ÜÞ�À�� ¤¢ (6

.¢¤�À÷ üÖ�Ö� ý�Èþ¤ ù¤��Þû p(x) = 0 ý�ó¢�ãõ ( 1

.´¨� ´±·õ ù¤��Þû p(x) ý��ÜÞ�À�� ( 2

.´¨� üÔ�õ ù¤��Þû p(x) ý��ÜÞ�À�� ( 3

.´¨� �µÆ��ø a ´õ�ä �� p(x) ´õ�ä ( 4

ßþÂµÈ�� .¢Â�ðüõ ¤�Âì �û x ¤�½õ ß�þ�� ù¤��Þû f(x) = mx2 −mx− 1 ý�ó¢�ãõ �� �ø¢ ý��¤¢ ü�½�õ ,Àª�� m ∈ (a, b) Âð� (7

?´¨� ��Àî b− a ¤�ÀÖõ

4 ( 4 3 ( 3 2 ( 2 1 ( 1
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?´Æ�÷ ´±·õ Âþ¥ ý�ä�Þ¹õ ��Àî ¤¢ P (x) =
|3− x2|(3+ x)

x2 + x+ 1

�¤�±ä (8

∅ ( 4 [−
√
3,

√
3] ( 3 (−∞,−3] ∪ {±

√
3} ( 2 (−∞,−3] ( 1

�Ü¬�ê ��Àî A ∩B ý�ä�Þ¹õ �¤�¬ ßþ� ¤¢ ,Àª�� B =
{
x | x+ 3

4

< 1, x ∈ R
}
, A =

{
x | x2 − 1 < 3, x ∈ R

}
Âð� (9

?´¨�

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

?´¨� ��Àî a ¢øÀ� ,Àª�� (a+ 1,2a+ 5) ýù¥�� �� ÕÜãµõ 3 ¢Àä Âð� (10

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

?À�îüõ ëÀ¬ −2− x

4

<
1+ x

3

ý�ó¢�ãõ�÷ ¤¢ üÔ�õ ¼�½¬ ¢Àä À�� (11

¤�Þªü� ( 4 4 ( 3 3 ( 2 1 ( 1

?´¨� ��Àî

1

x− 2

<
1

x− 3

ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (12

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

?´¨� ��Àî

−x2 + 3x+ 10

x3 − 1

> 0 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (13

(−∞,5) ( 4 (−∞,−2) ∪ (1,5) ( 3 (−5,+∞) ( 2 (−2,1) ( 1

?´¨� ��Àî

x2 + 2x

x− 1

≥ 8 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (14

(1,2] ∪ [4,+∞) ( 4 (1,2] ∪ [6,+∞) ( 3 (1,2) ∪ (4,+∞) ( 2 (1,2) ∪ [4,+∞) ( 1

�� ¤¢ .Àþ�üõ ´¨¢ �� f(x) = 2x2 − 20x + 72 ý�Î��¤ ¥� ß�Ú�¨ ßþÂÞ� �Ö�ì¢ x ¥� Å� ,¤�Øª¥¤ø ×þ °Üì ö��Â® ¢�Àã� (15

?´¨� ÂµÈ�� 120 ¥� °Üì ö��Â® ¢�Àã� ,ß�Ú�¨ ßþÂÞ� ×þ ¥� Å� üþ�ûö�õ¥

6 < x < 12 ( 4 x > 12 ( 3 0 < x < 4 �þ x > 6 ( 2 x > 6 ( 1

?´¨� ��Àî

∣
∣
∣
∣

x− 1

2

− 2

∣
∣
∣
∣
≥ 2 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (16

(−∞,1] ∪ [9,+∞) ( 4 [−1,9] ( 3 [1,9] ( 2 (−∞,−1] ∪ [9,+∞) ( 1

?´¨� ��Àî x2 − 2|3− x| ≤ 21 ý�ó¢�ãõ�÷ ý�û���� �ä�Þ¹õ ,Àª�� x ≥ 3 Âð� (17

x ≥ 5 ( 4 3 ≤ x ≤ 7

2

( 3 3 ≤ x ≤ 5 ( 2 3 ≤ x ≤ 4 ( 1

?´¨� ��Àî a ,´¨� [a,+∞) �¤�¬ ��

∣
∣
∣
∣

2x− 3

x+ 2

∣
∣
∣
∣
≤ 2 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (18

−7
8

( 4

1

2

( 3 −1
8

( 2 −1
4

( 1
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?´¨� ��Àî

2x(x − 1)2(x− 2)3

|x+ 1| > 0 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (19

(
(−∞,0] ∪ [2,+∞)

)
−
{
− 1

}
( 2 [2,+∞) ( 1

{
− 1

}
∪ (2,+∞) ( 4

(
(−∞,0) ∪ (2,+∞)

)
−
{
− 1

}
( 3

92 ü�Â¹� ýÂ¨�Â¨ ?´¨� �ûù¥�� ��Àî �¤�¬ �� ,

∣
∣
x− 2

2x+ 1

∣
∣ > 1 �ó¢�ãõ�÷ ���� �ä�Þ¹õ (20

(−1
2

,
1

3

) ( 4 (−3,−1
2

) ( 3 (−2,−1
2

) ∪ (−1
2

,1) ( 2 (−3,−1
2

) ∪ (−1
2

,
1

3

) ( 1

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

1 3 1 2 4 3 4 3 2 2 3 2 2 4 4 2 1 3 2 4
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(ö� ý�ûüþ�Þ÷¥�� ø â��� ��úÔõ) 17 ù¤�Þª üþ�õ¥�¢�¡ 17.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

¥� ×þ��Àî .À�û¢üõ Çþ�Þ÷ ü÷�Ø� � ¤�¢�Þ÷ � � �¤ B ý�ä�Þ¹õ �� A ý�ä�Þ¹õ ¥� �Î��¤ ×þ ,Âþ¥ ý�ûÛØª ¥� ×þ Âû (1

?À�µÆû B �� A ý�ä�Þ¹õ ¥� â��� ×þ ¤�¢�Þ÷ ,Âþ¥ ý�û��þ�ð

a

b

x

y

z

A B

(1 ÛØª)

a

b

x

y

z

A B

(2 ÛØª)

x

y

a

b

c

A B

(3 ÛØª)

x

y

a

b

c

A B

(4 ÛØª)

4 ÛØª ø 2 ÛØª ,1 ÛØª ( 2 4 ÛØª ø 3 ÛØª ,1 ÛØª ( 1

3 ÛØª ø 2 ÛØª ( 4 4 ÛØª ø 2 ÛØª ( 3

?Àª�� À÷���üõ ��Àî a+ b ¤�ÀÖõ ,Àª�� f â��� �� ¯��Âõ ø¤��ø¤ ¤�¢�Þ÷ Âð�

3 �þ 1 ( 2 3 �þ 2 ( 1

3 ÍÖê ( 4 1 ÍÖê ( 3

(2

|b| + ۱

۲

b۲ + ۱

|۲b|

a + ۲b

f

�� À��ø À�� ñø� ý�Ôó�

b

õ ßþÂµØ��î ,Àª�� â��� ×þ ýùÀ�û¢ ö�È÷ Âþ¥ ü÷�Ø�� ¤�¢�Þ÷ Âð�

?¢¤�¢ é�µ¡� �ø¢ ý�Ôó�

b

õ ßþÂµð¤��

2 ( 2 3 ( 1

9 ( 4 6 ( 3

(3

x + ۱

۷

x + ۵x− ۱

۴

۷

۶ ۴

(a 6= b) ?´¨� ��Àî x ¤�ÀÖõ ,Àª�� Û��Öõ �¤�¬ ��

{
(x,2x−15),

(
3, x(x−6)

)}
â��� ü÷�Ø�� ¤�¢�Þ÷ Âð�

3 ( 2 -3 ( 1

5 ( 4 -5 ( 3

(4

c

b

a
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?´¨� â��� ×þ �� ¯��Âõ Âþ¥ ý�ûÛØª ¥� ×þ��Àî (5

( 4 ( 3 ( 2 ( 1

?À�µÆû â��� ×þ ýùÀ�û¢ ö�È÷ Âþ¥ ý�û¤�¢�Þ÷ ¥� ¢�Àã� �� (6

(5 ÛØª) (4 ÛØª) (3 ÛØª) (2 ÛØª) (1 ÛØª)

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

?À�µÆû â��� ×þ ÓÜµ¿õ ý�ûÇþ�Þ÷ ,üÔ�¬�� �¤�±ä ø ü÷�Ø�� ¤�¢�Þ÷ ø ü��Êµ¿õ ¤�¢�Þ÷ ,��þ�ð ��Àî ¤¢ (7

.Àû¢üõ ´±Æ÷ �¤ ö� ´±·õ ý�û��Üä��ÆÖõ ,4 ¥� ÂµÞî üã�±Ï ¢Àä Âû �� ,

۱

۲

۳

۱

۲

۳
۱ ۲ ۳

۱

۲

۳

( 1

.Àû¢üõ ´±Æ÷ �¤ ö� §�Øãõ ,-2 ¥� ÂµÈ�� ø 2 ¥� ÂµÞî ¼�½¬ ¢Àä Âû �� ,

۱

۰

−۱

−۱

۰

۱

۱

۱

−۱

−۱
( 2

.Àû¢üõ ´±Æ÷ �¤ ö� �ø¢ ö��� ,-3 ¥� ÂµÈ�� ø 3 ¥� ÂµÞî ¼�½¬ ¢Àä Âû �� ,

۰

۱

۴

۱

۴

۰

−۱

−۲

۱

۲
−۲ −۱ ۱ ۲

۱

۴

( 3

.Àû¢üõ ´±Æ÷ �¤ �ú÷� ¤Á� ,0 ø -4 ø 4 ¢�Àä� �� ,

۲

۰

−۲

۴

۰

−۴

−۴

۴

−۲

۲

( 4

?´Æ�÷ â��� ×þ �

f

õ��ó� �Î��¤ ��Àî (8

.Àû¢üõ ´±Æ÷ �¤ â�Âõ ´��Æõ â�Âõ âÜ® �� �î ý��Î��¤ ( 1

.Àû¢üõ ´±Æ÷ Àì ñ�Ï ×þ ¢�¥�÷ Âû �� �î ý��Î��¤ ( 2

.¢�ªüõ ù¢�¢ ´±Æ÷ §¤¢ ö� ýùÂÞ÷ ö�½µõ� ¤¢ ¥�õ�Ç÷�¢ Âû �� �î ý��Î��¤ ( 3

.¢�ªüõ ù¢�¢ ´±Æ÷ ö¥Ûð ��÷ ñ�±��ê Ù�ó ×þ ¤¢ É¿ª ýù¢¥ ý�ûÛð ¢�Àã� �� �î ý��Î��¤ ( 4
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?´¨� â��� ×þ Âþ¥ ý�û�Î��¤ ¥� ¢�Àã� �� (9

.Àû¢üõ ´±Æ÷ ö� �ø¢ ý�Èþ¤ �� �¤ ´±·õ ¢Àä Âû �î ý��Î��¤ •
.Àû¢üõ ´±Æ÷ ö� ´��Æõ �� �¤ â�Âõ âÜ® �î ý��Î��¤ •

.Àû¢üõ ´±Æ÷ ø� ¤À� �� �¤ ¢Âê Âû �î ý��Î��¤ •
.Àû¢üõ ´±Æ÷ ö� ��¨ ý�Èþ¤ �� �¤ ¢Àä Âû �î ý��Î��¤ •

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

À�� x3 − 6x2 +m2x = 0 ý�ó¢�ãõ ù�Ú÷� ,Àª�� â��� ×þ f =
{
(1,3), (m,2), (1,m2 − 2m),

(
− 1,

1

m

)}
ý�Î��¤ Âð� (10

?¢¤�¢ �þ�Þµõ ����

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî a+ b ,´¨� â��� ×þ R =
{
(1, a2 + 1), (3, b − 1), (1,5), (a,3), (2,1), (3,1)

}
ý�ä�Þ¹õ (11

ÂÔ¬ ( 4 -2 ( 3 3 ( 2 4 ( 1

?´¨� ��Àî a+ b Û¬�� ,Àª�� â��� f =
{
(
√
3,7), (−2, b), (

√
3, a2 + 3), (a,1), (2,2)

}
ý�Î��¤ Âð� (12

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

?´¨� â��� ×þ a ¤�ÀÖõ À�� ý�¥� �� R =
{
(2,1), (−2, a), (3, a2 + 2a), (a,4), (3, a3)

}
ý�Î��¤ (13

�¨ ( 4 ø¢ ( 3 ×þ ( 2 ¤�ÀÖõ º�û ( 1

?´¨� ��Àî a+ b ,Àª�� â��� ×þ R =
{
(−1, a2 − 5a), (6, b3 − 1), (6,7), (−1,−6),

(
− b

2

,−3a
)}

ý�Î��¤ Âð� (14

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

?´¨� ��Àî ab ¤�ÀÖõ ,Àª�� â��� ×þ f =
{
(−3, a), (3,2), (1,9), (1, b2), (b,5)

}
ý�ä�Þ¹õ Âð� (15

-6 ( 4 6 ( 3 -15 ( 2 15 ( 1

�þ�Þµõ ���� À�� x3 + xn2 = 8x2 ý�ó¢�ãõ ù�Ú÷� ,Àª�� â��� f =
{
(5,−4), (n,4), (5, n2 − 5n), (1, n)

}
ý�Î��¤ Âð� (16

?¢¤�¢

ÂÔ¬ ( 4 1 ( 3 2 ( 2 3 ( 1

?´¨� ��Àî n ,Àª�� â��� m ÓÜµ¿õ ¤�ÀÖõ ø¢ ý�¥� �� f =
{
(3,m2), (2,1), (−2,m), (3,m+ 2), (m,4n)

}
ý�Î��¤ Âð� (17

ÂÔ¬ ( 4 n =
1

4

( 3 n =
1

2

( 2 n = 1 ( 1

105



?´¨� â��� ×þ Âþ¥ ý�û�Î��¤ ¥� ¢�Àã� �� (18

.Àû¢üõ ´±Æ÷ �¤ ö� �¤�ú� ý�Èþ¤ ´±·õ ¢Àä Âû �� �î ý��Î��¤ •

a

b

c

d

e

۱

۲

۳

۴

A

B

•

f =
{
(1,−2), (4,−2), (7,−2)

}
•

3 ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� x ¥� üã��� y �Î��¤ ��Àî ¤¢ (19

x = y2 − 3y + |y| ( 4 x = |2y + 1|+ y ( 3 x = y3 − 4y + 1 ( 2 x−
√

y + 2 = y ( 1

(.´¨� �ø¢ ý�Ôó�

b

õ y ø ñø� ý�Ôó�
b

õ x) ?´¨� â��� ×þ ý�Î��® �� ¯��Âõ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (20

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

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

4 1 2 3 2 2 3 3 3 4 3 3 4 3 3 1 4 3 2 3
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(â���� ¢Â� ø ��õ�¢) 18 ù¤�Þª üþ�õ¥�¢�¡ 18.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî y = f(x) â��� ý��õ�¢

[−3,−1) ∪ [0,6) ( 2 [0,3) ( 1

[−3,6) ( 4 [−3,−1) ∪ [0,3] ( 3

(1

۳

−۳ −۲ −۱ ۱ ۲ ۳ ۴ ۵ ۶

۱

۲

R −D ý�ä�Þ¹õ ,Ý�û¢ ö�È÷ D ø R � � °��Â� �� �¤ ø¤��ø¤ â��� ý��õ�¢ ø ¢Â� Âð�

?´¨� ¼�½¬ ¢Àä À�� Ûõ�ª

2 ( 2 1 ( 1

ÂÔ¬ ( 4 3 ( 3

(2

۳

۱

۴−۴ −۱

−۲

−۳

۲

۲

?´¨� ��Àî ,ùÀª Ý¨¤ Û��Öõ ÛØª ¤¢ ö� ¤�¢�Þ÷ �î f â��� ¢Â�

[−3,4) ( 2 [−3,4] ( 1

[−4,4) ( 4 [−3,3) ( 3

(3

−۴

۳

۴

−۳

?´¨� ��Àî ,ø¤��ø¤ ÛØª ¤¢ ùÀª ù¢�¢ ö�È÷ â��� ¢Â�

{
y |2 ≤ y ≤ 4

}
( 2

{
y | − 1 ≤ y ≤ 3

}
( 1

{
y |1 < y ≤ 4

}
( 4

{
y |1 ≤ y ≤ 4

}
( 3

(4

۱

۲

۴

−۱ ۳

?´¨� ��Àî ø¤��ø¤ â��� ý��õ�¢

(−2,2) ∪ (2,3] ( 2 (−2,3] ( 1

[−2,3) ( 4 (−2,3) ( 3

(5

۱

۱

۳

۲ ۳
−۱−۲

��Àî f â�� � ¢Â � ,Àª� � f(2) − f(−6) + 2f(−1) = 9 ø f =
{
(−1,2m+ 1), (2,3 −m), (−6,2), (−m,m− 1)

}
Âð� (6

?´¨�

{
5,1,2

}
( 4

{
− 5,1,−2

}
( 3

{
− 5,1,2

}
( 2

{
5,−1,2

}
( 1
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?¢¤�¢ �þ�Þµõ �Ìä À�� ¢Â� ý�ä�Þ¹õ f =
{
(1, a− 4), (6, b + 1), (a,5), (1,2), (b, a)

}
â��� ¤¢ (7

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

À�� ,Àª�� �þ�Þµõ �Ìä 3 ý�¤�¢ â��� ßþ� ¢Â� Âð� .´¨� ­øÂÔõ f =
{
(1,4), (3,9), (a,1), (−2, a2)

}
�¤�¬ �� f â��� (8

?¢¤�¢ ¢��ø a ý�Â� ÓÜµ¿õ ¤�ÀÖõ

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

?´¨� ��Àî a+ b ,À�ª�� ý�Ìä ø¢ üþ�û�ä�Þ¹õ f =
{
(a, b), (b2 − 4a,3), (a,2a), (0,3)

}
â��� ¢Â� ø ��õ�¢ Âð� (9

3 ( 4 1 ( 3 -1 ( 2 ÂÔ¬ ( 1

À�� Ûõ�ª â��� ø¢ ¢Â� í�Âµª� ù�Ú÷� ,Àª�� (−3,3] Â��Â� g(x) = 2

3

x− 1 ø f(x) = −2x+ 6 â���� ¥� ×þ Âû ý��õ�¢ Âð� (10

?´¨� ¼�½¬ ¢Àä

¤�Þªü� ( 4 2 ( 3 1 ( 2 ÂÔ¬ ( 1

?´¨� ��Àî â��� ßþ� ý��õ�¢ ,Àª�� [−2,3] �¤�¬ �� f(x) = −2x− 1 â��� ¢Â� Âð� (11

[
− 2,−1

2

]
( 4

[
− 2,

1

2

]
( 3 [−2,−1] ( 2

[
1

2

,2
]
( 1

¤�¢�Þ÷ .À�îüõ âÎì

1

2

­Âä �� ý��ÎÖ÷ ¤¢ �¤ �û­Âä ¤�½õ ø −1
2

ñ�Ï �� ý��ÎÖ÷ ¤¢ �¤ �ûñ�Ï ¤�½õ , f üÎ¡ â��� ¤�¢�Þ÷ (12

?À�îüõ âÎì ­Âä ��Àî �� ý��ÎÖ÷ ¤¢ �¤ �¤�ú� ø �ø¢ â�¤ ¥�ÆÞ�÷ , f

−1
4

( 4

1

4

( 3 −1
2

( 2

1

2

( 1

?´¨� ��Àî f(10) �¤�¬ ßþ� ¤¢ , f(4) = −2f(1) ø f(x) + f(−x) = −12 Ýþ¤�¢ üÎ¡ â��� ×þ ¤¢ (13

24 ( 4 18 ( 3 20 ( 2 12 ( 1

?´¨� �¤�¬ ��Àî �� â��� ßþ� ý�Î��® , f(x+ 2) = f(x) + 2 Ýþ¤�¢ üÎ¡ â��� ×þ ¤¢ (14

f(x) = 7− x ( 4 f(x) = 3x− 1 ( 3 f(x) = x+ 3 ( 2 f(x) = 2x − 1 ( 1

?´¨� ��Àî a ¤�ÀÖõ , f(a) = 3f(2)− f(0) Ýþ¤�¢ f(x) =
x− 1

2

â��� ¤¢ (15

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

?´¨� ��Àî t ¤�ÀÖõ ,Àª�� f(t) = 47 Âð� . f(2) = 1 ø f(−1) = −5 Ýþ¤�¢ üÎ¡ â��� ×þ ¤¢ (16

12 ( 4 22 ( 3 25 ( 2 91 ( 1
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?´¨� ��Àî f(−3) .´¨� f(f(3)) = 7 ø a < 0 , f(x) = ax+ 5 üÎ¡ â��� ¤¢ (17

7 ( 4 4 ( 3

1

3

( 2 11 ( 1

?À÷�üÎ¡ Âþ¥ â���� ¥� ¢�Àã� �� (18

f = {(1,2), (
√
2,

√
3)} g = {(1,3), (3,5), (5,7), (7,9)}

h = {(1,1), (2,4), (3,9)} r = {(1,2)}

º�û ( 4 1 ( 3 2 ( 2 3 ( 1

?À�û¢üõ Çþ�Þ÷ �¤ â��� ×þ Âþ¥ ý�û¤�¢�Þ÷ ¥� ×þ��Àî (19

( 4 ( 3 ( 2 ( 1

?Àû¢üõ ö�È÷ (S) ö� ´��Æõ °Æ� Â� �¤ Û�ÎµÆõ ­Âä ü®�þ¤ ý�Î��¤ ��Àî ,´¨� ö� ­Âä Â��Â� 3 Û�ÎµÆõ ×þ ñ�Ï (20

(
3S
)
1

2

( 4

(S

3

)−
1

2

( 3

(
3S
)−

1

2

( 2

(S

3

)
1

2

( 1

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

1 4 1 1 2 4 2 4 3 3 3 4 2 1 4 2 4 2 2 2
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(â���� á��÷�) 19 ù¤�Þª üþ�õ¥�¢�¡ 19.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

´��Æõ S) ?´¨� ��Àî Û�ÎµÆõ Í�½õ ø ´��Æõ ß�� ü®�þ¤ ý�Î��¤ ,Àª�� ÂµÈ�� ö� ­Âä ¥� À��ø 5 Û�ÎµÆõ ×þ ñ�Ï Âð� (1

(.Àª��üõ Û�ÎµÆõ Í�½õ P ø

S = 2(P 2 − 5P ) ( 4 S = P2 − 5 ( 3 P2 − 40P = 16S ( 2 P2 − 100 = 16S ( 1

?´¨� ��Àî a+ b + c ,´¨� ü÷�Þû â��� f(x) = (a− 1)x2 + (b − 2)x+ c â��� (2

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

?´¨� ��Àî a− b ,Àª�� ü÷�Þû â��� f =
{
(a2 + 1,5), (0, a2 + a− 2), (a+ b,3)

}
Âð� (3

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

?´¨� ��þ�ð ��Àî

f(a) + f(b)

f(a+ c)
¤�ÀÖõ ,Àª�� ü÷�Þû â��� f(x) = (a− c)x2 + (a− b)x+ 3x− 4+ b â��� Âð� (4

2 ( 4 4 ( 3

3

2

( 2 1 ( 1

?Àª�� À÷���üõ ��Àî (a, b) üþ��ø¢ ,Àª�� ´��� â��� f =
{
(2, a), (3,1), (4, b2 − 3)

}
Âð� (5

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

?´¨� ��Àî f(3)− g(7) Û¬�� ,Àª��

5f(−2)
3g(4)

= −1
3

ø ´��� â��� g ø ü÷�Þû â��� f Âð� (6

-10 ( 4 10 ( 3 -7 ( 2 7 ( 1

n−m ù�Ú÷� ,Àª�� ü÷�Þû â��� ×þ g =
{
(m− 1,2n), (1,1)

}
â��� ø ´��� â��� ×þ f =

{
(2n,−1), (4,m+ 1)

}
â��� Âð� (7

?´¨� ��Àî

3 ( 4 -1 ( 3

1

2

( 2 −2
3

( 1

Û¬�� ù�Ú÷� ,Àª�� ü÷�Þû â��� ×þ g(x) =
mx3 + nx2

3x2 − 2x
ø ´��� â��� ×þ éÂãõ f =

{
(11,0), (5, a + b), (2,2− a)

}
Âð� (8

?´¨� ��Àî bm− na

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

Ýû Â� ù¥�� ��Àî ¤¢ g ø f â���� ¤�¢�Þ÷ ,Àª�� g(x) = |f(x)| ø À�î ¤�±ä (−1,−4) ø (2,5) ¯�Ö÷ ¥� f üÎ¡ â��� ¤�¢�Þ÷ Âð� (9

?À÷�Õ±Î�õ

[
− 1

3

,+∞
)
( 4

(
−∞,−1

3

]
( 3

[
1

3

,+∞
)
( 2

(
−∞,

1

3

]
( 1
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?´¨� ��Àî a− b Û¬�� ,Àª�� â��� ×þ h(x) =







2ax+ b ; x ≥ 3

ax2 + bx+ 1 ; 0 ≤ x ≤ 3

−x+ b+ 2a ; x ≤ 0

Âð� (10

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

Àþ�� Âµõ�Ü�î ×þ ¥� Àã� ø ´¨� ö�õ�� 2000 Â��Â� ,¢�ªüõ Ûõ�ª �¤ Âµõ�Ü�î ×þ �� ´ê�Æõ �î ü�ÔÜ� üÆî�� ×þ ý¢ø¤ø ´Þ�ì (11

f(x) ù�Ú÷� ,Àª�� Âµõ�Ü�î x ´ê�Æõ üÏ ý�Â� ö�õ�� �� ´Þ�ì f(x) Âð� .¢¢Âð ´¡�¢Â� ö�õ�� 500 üê�®� Âµõ�Ü�î Âû ý�¥� ��

?´¨� ��Àî

f(x) =







2000 ; 0 < x ≤ 1

500x ; x > 1

( 2 f(x) =







2000 ; 0 < x ≤ 1

2000+ 500x ; x > 1

( 1

f(x) =







2000 ; 0 < x ≤ 1

2000+ 500(x − 1) ; x > 1

( 4 f(x) =







2000 ; 0 < x ≤ 1

500(x − 1) ; x > 1

( 3

âÎì 1 ­Âä �� ý��ÎÖ÷ ¤¢ �¤ �û y ¤�½õ ø ¢¤Áðüõ (−1,8) ø (2,5) ¯�Ö÷ ¥� �î ´¨� üÞú¨ ×þ �¤�¬ �� f â��� ¤�¢�Þ÷ (12

?´¨� ��Àî f(1) ,À�îüõ

1 ( 4 -1 ( 3 ÂÔ¬ ( 2 8 ( 1

?¢�ªüÞ÷ Ûõ�ª �¤ üã�±Ï ¢Àä À�� , f(x) = |1− x|+ 4 â��� ¢Â� (13

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

?´¨� ��Àî y = f(x− 2) + 2 â��� ¤�¢�Þ÷ ,Àª�� ø¤��ø¤ ÛØª �� y = f(x) â��� ¤�¢�Þ÷ Âð�

−۶ −۳

۴

۱

( 2

−۴ −۱

−۲

۲

۲

( 1

۴

−۲ ۱ ۵

( 4

۲

۱
−۱

−۱
۱ ۵

( 3

(14

−۴ −۱

−۲

۳

۲

?´¨� ��Àî y
2

= f(x+ 1)− 2

3

â��� ¢Â� ,Àª�� [1,5] ýù¥�� �¤�¬ �� y
1

= f(x) â��� ¢Â� Âð� (15

[0,4] ( 4
[
1

3

,
13

3

]
( 3 [2,6] ( 2

[
1

3

,
17

3

]
( 1
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?´¨� ��Àî y = f(x− 2) + 2 â��� ¤�¢�Þ÷ ,Àª��

−۴ ۴

−۲

�¤�¬ �� y = f(x) â��� ¤�¢�Þ÷ Âð� (16

−۶ ۲

۲

−۲

( 2

−۴ ۴

۲

( 1

−۶ ۲

۲

−۲

( 4

−۲ ۶

۲

۲

( 3

?´¨� ÛØª �� �� y = 3− |x| ø y = |x− 2| ¤�¢�Þ÷ ø¢ ß�� ùÀõ� ÀþÀ� ¼Î¨ (17

�Ö÷¥ø£ ( 4 ý¥�ó ( 3 Û�ÎµÆõ ( 2 â�Âõ ( 1

¢Â� .´¨� [−1,3] ý��õ�¢ ø f(x) = a|x + b|+ k ý�Î��® �� â��� ¤�¢�Þ÷ ,ø¤��ø¤ ÛØª

?´¨� ��Àî y = f(x− 1) + 2 â���

[2,6] ( 2 [1,4] ( 1

[1,3] ( 4 [−1,3] ( 3

(18

(−۱,۰)

(۰,−۱)

(۳,۲)

�� y = −f(x − 1) â��� ¢Â� ø ��õ�¢ ,Àª�� ø¤��ø¤ �¤�¬ �� y = f(x) â��� ¤�¢�Þ÷ Âð�

?À÷���Àî ²� �� ´¨�¤ ¥� °��Â�

Rf = [−1,3], Df = [−2,3)−
{
− 1

}
( 1

Rf = [−1,3] ∪
{
− 2

}
, Df = [−2,3)−

{
− 1

}
( 2

Rf = [−1,3] ∪
{
− 2

}
, Df = (−2,3]−

{
− 1

}
( 3

Rf = [−1,3], Df = (−2,3]−
{
− 1

}
( 4

(19

−۳ −۲

۱

۲

۱ ۲

−۳

?´¨� ��Àî a Âþ¢�Öõ ¢øÀ� ,À�îüõ âÎì �ÎÖ÷ 2 ¤¢ �¤ ax+ 2y = 2 Í¡ y = 4− |x| â��� ¤�¢�Þ÷ (20

|a| > 1 ( 4 |a| > 2 ( 3 |a| < 2 ( 2 |a| < 3 ( 1

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

2 2 1 2 3 3 4 3 2 4 4 2 2 2 2 3 2 3 4 1
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(©¤�Þª) 20 ù¤�Þª üþ�õ¥�¢�¡ 20.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´ª�÷ ö���üõ ý¤�ÂØ� ��ì¤� öøÀ� �ø¥ ø üÞì¤ 5 ¢Àä À�� 1 ø 4 , 5 , 8 , 0 ��ì¤� �� (1

36 ( 4 60 ( 3 54 ( 2 72 ( 1

?´ª�÷ ö���üõ üÞì¤ �¨ ¢Àä À�� ÂÔ¬ Óó�¿õ ÓÜµ¿õ Ýì¤ �¨ �� (2

27 ( 4 36 ( 3 64 ( 2 6 ( 1

?¢Â�Ú� ö�õ¥� ¥�õ�Ç÷�¢ ×þ ¥� Ûì�À� ¥�õ�Ç÷�¢ 8 ß�� ¥� À÷���üõ ÕþÂÏ À�� �� ÝÜãõ ×þ (3

257 ( 4 256 ( 3 254 ( 2 255 ( 1

?´ª�÷ ö���üõ ��ì¤� ¤�ÂØ� öøÀ� , 5 Â� ÂþÁ�Ç¿� üÞì¤ ¤�ú� ¢Àä À�� 0 , 2 , 3, 5 ��ì¤� �� (4

12 ( 4 10 ( 3 9 ( 2 8 ( 1

?´ª�÷ ö���üõ ÓÜµ¿õ ��ì¤� �� �ø¥ üÞì¤ ¤�ú� ¢Àä À�� 1 ≤ x ≤ 7´¨¤¢ ��ì¤��� (5

840 ( 4 480 ( 3 360 ( 2 420 ( 1

ö��õ ¤¢ ×þ �û S �î ý¤�Ï �� ¢�¢ ¤�Âì Ýû ¤��î ö���üõ ö� ��úÔõ �� ���� öøÀ� ÕþÂÏ À�� �� �¤ ASSIST �ÞÜî éøÂ� (6

?À�ª��

12 ( 4 10 ( 3 9 ( 2 8 ( 1

?´¡�¨ ö���üõ ��ì¤� ¤�ÂØ� öøÀ� ¸�� �ÂÌõ üÞì¤ �¨ ¢Àä À�� 7 , 5 , 3 , 1 , 0 ��ì¤� �� (7

26 ( 4 24 ( 3 21 ( 2 8 ( 1

91 ü®�þ¤ ýÂ¨�Â¨ ?´ª�÷ ö���üõ " ö�Øþ Ýì¤ < ö�Úû¢ Ýì¤ < ö�ðÀ¬ Ýì¤ ' ¯Âª �� üÞì¤ �¨ ¢Àä À�� 1,3,5,7,9 ��ì¤� �� (8

12 ( 4 10 ( 3 9 ( 2 8 ( 1

?´ª�÷ ö���üõ 4000 ¥� ÂµØ��î ø 2000 ¥� Âµð¤�� üÞì¤ ¤�ú� ¢Àä À�� ,��ì¤� ¤�ÂØ� öøÀ� ø

{
0,1,2,3,4,5

}
��ì¤� �� (9

140 ( 4 120 ( 3 86 ( 2 100 ( 1

?´ª�÷ ö���üõ ÓÜµ¿õ ��ì¤� �� ,üÞì¤ �¨ ¢Àä À�� ÂÔ¬ Óó�¿õ ÓÜµ¿õ Ýì¤ �¨ �� (10

27 ( 4 15 ( 3 6 ( 2 3 ( 1

?´ª�÷ ö���üõ ÓÜµ¿õ ��ì¤� �� ,¢Âê üÞì¤ �¨ ¢Àä À�� 6 ø 2 , 1 , 5 , 3 ý�ûÝì¤�� (11

30 ( 4 36 ( 3 24 ( 2 40 ( 1
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90 ü�Â¹� ýÂ¨�Â¨ ?¢¤�¢ ¢��ø 3000 ¥� Âµð¤�� ,¢Âê ø �þ�Þµõ ��ì¤� �� üÞì¤ ¤�ú� ¢Àä À�� (12

108 ( 4 96 ( 3 84 ( 2 72 ( 1

?´ª�÷ ö���üõ À÷¤�¢ ö�Øþ ¥� Âµð¤�� ü÷�Úû¢ �î �þ�Þµõ ��ì¤� �� �ø¥ üÞì¤ ¤�ú� ¢Àä À��

{
1,2,3,4,5,8

}
��ì¤� �� (13

72 ( 4 78 ( 3 60 ( 2 24 ( 1

?¢¤�¢ ¢��ø A �� A ¥� ü÷�Þû â��� À�� ù�Ú÷� A =
{
1,2,3

}
Âð� (14

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

?´ª�÷ ö���üõ ��ì¤� ¤�ÂØ� öøÀ� �ø¥ üÞì¤ �¨ ¢Àä À�� 8 ø 6 , 5 , 3 ,ÂÔ¬ ��ì¤� �� (15

48 ( 4 30 ( 3 12 ( 2 18 ( 1

?À�ª�� Ýû Â¨ ´È� �û S ù¤��Þû �î ý¤�Ï �� ´¡�¨ ö���üõ üêÂ� 6 ý�ÞÜî À�� ASSIST ý�ÞÜî éøÂ� �� (16

48 ( 4 36 ( 3 24 ( 2 18 ( 1

ßþ� ¤¢ ý���þ�ð 3 ý�ûñ��

b

¨ �� ¾¨�� Âð� .À�îüõ ´îÂª ý���þ�ð �¨ ñ��

b

¨ 4 ø ý���þ�ð 4 ñ��

b

¨ 6 �� ö�õ¥� ×þ ¤¢ ©¤� (17

?À�î Â� �¤ ¢�¡ ý�õ�÷¾¨�� À÷���üõ ÕþÂÏ À�� �� ©¤� ,Àª�� üõ��ó� ö�õ¥�

5

6 × 3

4

( 4 4

6 × 3

4

( 3 4

4 × 5

6

( 2 6

4 × 4

3

( 1

(.À�µÆû �êÂÏ ×þ �ûÂ�Æõ) ?´ê¤ C �� A ¥� ö���üõ ÕþÂÏ À�� �� ,ø¤��ø¤ ÛØª �� ���� ��

12 ( 2 3 ( 1

36 ( 4 13 ( 3

(18

A

B C

D

?À÷Â�ð ¤�Âì ö��õ ¤¢ ×þ �¤�¬ �� e éøÂ� �î ý¤�Ï �� ´¡�¨ ö���üõ üêÂ� 6 ý�ÞÜî À�� beelze ý�ÞÜî éøÂ� �� (19

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

?Ýþ¤�¢ 6 ¥� ÂµØ��î ø ý¤�ÂØ�Â�è ��ì¤� �� �ø¥ üã�±Ï üÞì¤ 4 ¢Àä À�� (20

216 ( 4 180 ( 3 156 ( 2 108 ( 1

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

2 1 3 4 2 3 1 4 3 3 2 3 3 2 4 2 3 1 4 3
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(´ÈÚþ��) 21 ù¤�Þª üþ�õ¥�¢�¡ 21.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ¤ÀÖ� n ,Àª��
(n− 1)!

(n+ 1)!
=
1

6

Âð� (1

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

?´¨� ´¨¤¢ Âþ¥ ¢¤��õ ¥� ¢�Àã� �� (2

Óó�)

n!

(n− 2)!
= n2 − n �) 4× 5! = 20!

�) 4! + 4! = 8! �) 2!× 3! = 6!

�) 0! = 0

ÂÔ¬ ( 4 3 ( 3 2 ( 2 1 ( 1

?´ª�÷ ö���üõ ��ì¤� ¤�ÂØ� öøÀ� �ø¥ üÞì¤ 4 ¢Àä À�� 7 ø 9 , 8 , 1 , 2 , 0 , 3 ��ì¤� �� (3

300 ( 4 320 ( 3 360 ( 2 720 ( 1

Ýû ¤��î "¤' ø "�' éÂ� ø¢ ö� ¤¢ �î ´ª�÷ ö���üõ üêÂ� 6 ý�ÞÜî À�� éøÂ� ¤�ÂØ� öøÀ� "�Â�� Ûð' ý�ÞÜî éøÂ� �� (4

?À�ª�� ùÀõ��÷

480 ( 4 720 ( 3 240 ( 2 360 ( 1

éÂ� ø o ¥� Àã� m éÂ� �î ý¤�Ï �� ´ª�÷ ö���üõ éøÂ� ¤�ÂØ� öøÀ� üêÂ� 7 ý�ÞÜî À�� "compute' ý�ÞÜî éøÂ� �� (5

?Àª�� c ¥� Àã� o

5! ( 4
7!

6

( 3

7!

3

( 2

7!

2

( 1

?¢Â�ð ¤�Âì ÂÔ÷ 2 ù¤��Þû , b ø a ÂÔ÷ 2 ß�� �î ý¤�Ï �� À÷Â�ð ¤�Âì Ýû ¤��î Ó¬ ×þ ¤¢ À�÷���üõ ÕþÂÏ À�� �� ÂÔ÷ 6 (6

216 ( 4 180 ( 3 144 ( 2 120 ( 1

ø , r , u éøÂ� ø ¢�ª Ýµ¡ e éÂ� �� �î ´ª�÷ ö���üõ ¤�ÂØ� öøÀ� üêÂ� ´Ôû ´ÈÚþ�� À�� perusal ý�ÞÜî éøÂ� �� (7

?À�ª�� Ýû ¤��î e

240 ( 4 144 ( 3 120 ( 2 48 ( 1

?´ª�÷ ö���üõ ��ì¤� ¤�ÂØ� öøÀ� �ø¥ üÞì¤ �¨ ¢Àä À�� 8 ø 6 , 5 , 3 ,ÂÔ¬ ��ì¤� �� (8

48 ( 4 30 ( 3 12 ( 2 18 ( 1

Â� ,ü®�þ¤ ý�û��µî �î ý¤�Ï �� ¢�¢ ¤�Âì Ýû ¤��î ö���üõ ÕþÂÏ À�� �� �¤ ÓÜµ¿õ ×þ��ê ��µî 2 ø ÓÜµ¿õ ü®�þ¤ ��µî 3 (9

?À�ª�� Ýû ¤��î ¤¢ ,×þ��ê ý�û��µî é�¡

120 ( 4 12 ( 3 72 ( 2 24 ( 1
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É¿Èõ À�÷���üõ ÓÜµ¿õ ´ó�� À�� �� ��¨ �� ñø� ý�ûÝ�� ,Ù�ó ßþ� ö�þ�� ¤¢ .À÷¤�¢ ¤�Ì� Ý�� 15 ñ�±��ê Ù�ó ×þ ¤¢ (10

?À÷�ª

15!

2!
( 4

15!

13!
( 3

15!

3!
( 2

15!

12!
( 1

éøÂ� ¤�ÂØ�) ?¢�ª áøÂª ¤�¢�ÎÖ÷ éÂ� �� �î ý¤�Ï �� ´¡�¨ ö���üõ üêÂ� 5 ý�ÞÜî À�� "ö�ÆØþ' ý�ÞÜî éøÂ� �� (11

(.´Æ�÷ ¥�¹õ

12 ( 4 72 ( 3 48 ( 2 24 ( 1

?´ª�÷ ö���üõ ��ì¤� ¤�ÂØ� öøÀ� üÞì¤ ¤�ú� ¢Àä À�� 3 ø 0 , 6 , 7 ��ì¤� �� (12

24 ( 4 18 ( 3 20 ( 2 10 ( 1

¥� Àã� �Ü¬�ê�� ù¤��Þû a §¤¢ ö�½µõ� �î ý¤�Ï �� ´ª�÷ ü÷�½µõ� �õ�÷Â� ×þ ö���üõ ÕþÂÏ À�� �� a, b, c, d§¤¢ ¤�ú� ý�Â� (13

?Àª�� b §¤¢ ö�½µõ�

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

?À÷Â�ð¤�Âì Ýû ¤��î «�Ê¿õ ß�ª�õ �¨ �È�Þû �î ý¤�Ï �� ¢�¢ ¤�Âì Ýû ¤��î �¤ ß�ª�õ 9 ö���üõ ÕþÂÏ À�� �� (14

3!× 7! ( 4 6! ( 3
9!

3!
( 2 6!× 3! ( 1

?À�ª�� Ýû ¤��î ö�Âµ¡¢ ��Þ� �î ý¤�Ï �� À���È�� Ýû ¤��î Óþ¢¤ ×þ ¤¢ ÂÆ� 4 ø Âµ¡¢ 3 À�÷���üõ ÕþÂÏ À�� �� (15

3!× 5! ( 4 8! ( 3 7! ( 2 6! ( 1

?À�ª�±÷ Ýû ¤��î «�Ê¿õ ¢�Àõ ø¢ Àª�� ¤�Âì Âð� À�� Óþ¢¤ ×þ ¤¢ �¤ �þ�Þµõ üÚ÷¤ ¢�Àõ 8 ö���üõ ÕþÂÏ À�� �� (16

2!× 7! ( 4 8!− 2! ( 3 8!× 2! ( 2 8!− 7!× 2! ( 1

?´¨� ¤ÀÖ� ´¡�¨ ö���üõ SASAT ý�ÞÜî éøÂ��� �î üêÂ� ¸�� ��ÞÜî ¢�Àã� (17

120 ( 4 18 ( 3 30 ( 2 6 ( 1

?´¨� ��Àî ,À÷Â�ðüõ ¤�Âì Ýû ¤��î ö�ÆØþ éøÂ� �ú÷� ¤¢ �î "KONKORI' ý�ÞÜî éøÂ� ý�û´ÈÚþ�� ¢�Àã� (18

360 ( 4 240 ( 3 180 ( 2 120 ( 1

ø ùÀª áøÂª i éÂ� �� �î ´ª�÷ ö���üõ �ÞÜî ü�ãõ �� ���� öøÀ� üêÂ� ´Ôû ý�ÞÜî À�� improve ý�ÞÜî éøÂ� �� (19

?À�ª�� Ýû ¤��î ¤¢ pro ý�ÞÜî éøÂ�

36 ( 4 576 ( 3 420 ( 2 144 ( 1

?À�ª�±÷ Ýû ¤��î ¢Âê ý�û Ýì¤ �î ý�½÷ �� ´¡�¨ ö��� üõ ��ì¤� ¤�ÂØ� öøÀ� üÞì¤ ¸�� ¢Àä À�� 7,6,5,4,2 ��ì¤� �� (20

72 ( 4 70 ( 3 74 ( 2 68 ( 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 1 4 4 1 3 2 1 3 3 1 2 3 4 3 1 2
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(°�îÂ�) 22 ù¤�Þª üþ�õ¥�¢�¡ 22.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

?´¨� ��Àî C(x,2) = 2x ý�ó¢�ãõ ���� (1

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

(n ≥ 4) ?´¨� ��Àî n ¢Àä , C(n,4) = P (n− 1,3) Âð� (2

43 ( 4 34 ( 3 24 ( 2 23 ( 1

?´¨� ��Àî

(
21

n

)

=

(
21

2n− 3

)

ý�ó¢�ãõ ¤¢ n ¤�ÀÖõ (3

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

?À÷Â�ð ¤�Âì �µ¿� ø¢ ë��� ø¢ ø �µ¿� �¨ ë��� ×þ ¤¢ À�÷���üõ ÕþÂÏ À�� �� Âê�Æõ 7 (4

360 ( 4 210 ( 3 180 ( 2 120 ( 1

?À�ª�±÷ Ýû ¤��î ¢Âê ý�ûÝì¤ �î ý�½÷ �� ´¡�¨ ö���üõ ��ì¤� ¤�ÂØ� öøÀ� üÞì¤ ¸�� ¢Àä À�� 7,6,5,4,2 ��ì¤� �� (5

72 ( 4 70 ( 3 74 ( 2 68 ( 1

83 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî a �Ìä Ûõ�ª
{
a, b, c, d, e, f

}
ý�ä�Þ¹õ ¥� ý�Ìä �¨ ý�û�ä�Þ¹õÂþ¥ ¢�Àã� (6

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

91 ü®�þ¤ ýÂ¨�Â¨ ?¢¤�À÷ �¤

{
a, b
}
�Ìä

{

a, b,
{
b, a
}
,
{
a, b
}
}

ý�ä�Þ¹õ ¥� �ä�Þ¹õÂþ¥ À�� (7

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

?ÀþÂ¡ ø� ¥� Ûð �¡�ª 7 ö���üõ ÕþÂÏ À�� �� ,ÀªøÂêüõ Ûð á�÷ 4 üªøÂê Ûð (8

240 ( 4 120 ( 3 70 ( 2 35 ( 1

?´¡�¨ ö���üõ ¶Ü·õ À�� �½Ô¬ ¤¢ ´¨�¤ Í¡ ×þ Â� âì�ø Â�è �ÎÖ÷ 5 �� (9

3 ( 4 5 ( 3 7 ( 2 10 ( 1

?¢Âî ��¿µ÷� ýÂÔ÷ �¨ ùøÂð ×þ ö���üõ ÕþÂÏ À�� �� ¤�Øª¥¤ø 5 ö��õ ¥� (10

18 ( 4 15 ( 3 12 ( 2 10 ( 1

?´¨� ¤ÀÖ� ¢�ªüõ Ý¨¤ ¯�Ö÷ ßþ� �� �î üþ�ûÂ�ø ¢�Àã� ,À÷¤�¢ ¤�Âì ùÂþ�¢ ×þ ýø¤ �ÎÖ÷ 12 (11

66 ( 4 36 ( 3 24 ( 2 12 ( 1
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?´¨�¤ÀÖ� ¢�ªüõ ��¿µ÷� ��µî 5 ø ¢�Àõ 7 ö��õ ¥� ��µî 2 ø ¢�Àõ 3 �î ü���� ¢�Àã� (12

10 ( 4 350 ( 3 150 ( 2 35 ( 1

?¢Âî ��¿µ÷� ¥�õ�Ç÷�¢ 5 ø �¹È÷�¢ 7 ß�� ¥� ùÂÔ÷ 3 ý��µ�Þî ö���üõ ÕþÂÏ À�� �� (13

440 ( 4 110 ( 3 330 ( 2 220 ( 1

ß�� ¥� ¥�õ�Ç÷�¢ 3 ö���üõ ÕþÂÏ À�� �� .À÷�ùÀª ��ä¢ üÚ�ûÂê ù�ðø¢¤� ×þ �� ¥�õ�Ç÷�¢ 15 ,ý¤�Èî �ÖÎ�õ 6 ¥� ×þ Âû ¥� (14

92 ü®�þ¤ ýÂ¨�Â¨ ?¢Âî ��¿µ÷� À�µÆû ý��ÖÎ�õÝû Â�è ø¢ �� ø¢ �î �ú÷�

76500 ( 4 75600 ( 3 67500 ( 2 57600 ( 1

�¨ ö�� �üõ ÕþÂÏ À �� � � .À ÷�ùÀª ��ä¢ ý¥�õ�Ç÷�¢ ù� ðø¢¤� � � Â Ô ÷ ¤� ú� E ø D ø C ø B ø A §¤�Àõ ¥� ×þ Âû ¥� (15

92 ü�Â¹� ýÂ¨�Â¨ ?¢Âî ��¿µ÷� ,À�ª�� �¨¤Àõ Ýû Â�è ø¢ �� ø¢ �î ¥�õ�Ç÷�¢

640 ( 4 480 ( 3 320 ( 2 160 ( 1

93 ü÷�Æ÷� ýÂ¨�Â¨ ?¢Âî Ý�ÆÖ� ö�ÆØþ ¢�Àã� �� ,�»� �¨ ß�� �¤ �þ�Þµõ ý¥�� ��±¨� ¢Àä 6 ö���üõ ÕþÂÏ À�� �� (16

90 ( 4 72 ( 3 60 ( 2 54 ( 1

94 ü®�þ¤ ýÂ¨�Â¨ ?Àª�� �ø¥ ö� Ýì¤ 2 ´¨¤¢ �î ý¤�Ï �� ,´¡�¨ üÞì¤ ¸�� ¢Àä ×þ ö���üõ ÕþÂÏ À�� �� 1,2,3, · · · ,9 ��ì¤� �� (17

9600 ( 4 8400 ( 3 7200 ( 2 6400 ( 1

´¨¢ �� ÀþÀ� Ù÷¤ ×þ À÷���üõ ��óø� ý�ûÙ÷¤ ¥� ÂµÈ�� ¢�Àã� �þ 3 °�îÂ� �� ø� .¢¤�¢ ÓÜµ¿õ Ù÷¤ 6 ¥� üþ�ûüÏ�ì ©�Ö÷ ×þ (18

À÷���üõ ÕþÂÏ À�� �� ,À�î ù¢�Ôµ¨� �¤ ùÀª ¢�¹þ� ÀþÀ� ý�ûÙ÷¤ ¥� Ù÷¤ 3 ¢�¡ üª�Ö÷ ý�Ü��� ý��õ�Ù÷¤ ¤¢ ø� Âð� .¢¤ø�

?À�î ��¿µ÷� �¤ ¢�¡ ý�ûÙ÷¤

10600 ( 4 11480 ( 3 15600 ( 2 12640 ( 1

3 ¥� Ûì�À� �Ø÷� ¯Âª �� ¢�³� �Áè À÷���üõ ÕþÂÏ À�� �� ø� .À�îüõ ù¢�Ôµ¨� üþ�Áè ýù¢�õ á�÷ 6 ¥� ÍÖê �Áè ´¿� ¤¢ �³ª� ×þ (19

?Àª�� ù¢Âî ù¢�Ôµ¨� üþ�Áè ýù¢�õ

42 ( 4 40 ( 3 20 ( 2 60 ( 1

�î ý¤�Ï �� ¢�ª ��¿µ÷� ��µî 2 Ûõ�ª �þÀû ý�µÆ� ×þ ´¨� ¤�Âì ü�Âä ��µî 3 ø ¾þ¤�� ��µî 3 ,ü®�þ¤ ��µî �¨ ß�� ¥� (20

?¢¤�¢ ¢��ø ¤�î ßþ� ��¹÷� ý�Â� ´ó�� À�� .À�ª�±÷ §¤¢ ×þ ¥� ùÀª ��¿µ÷� ý�û��µî

96 ( 4 54 ( 3 27 ( 2 25 ( 1

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

2 4 3 2 4 4 2 1 3 4 1 1 3 1 2 4 3 4 2 3
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(°�îÂ�) 23 ù¤�Þª üþ�õ¥�¢�¡ 23.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

Â��Â� ù¤��Þû

P (n, r)

C(n, r)
¤�ÀÖõ ,À�ª�� �þ�Þµõ Ǳüª n ¥� üþ�� r ý�û°�îÂ� ø �û´ÈÚþ�� ¢�Àã� °��Â� �� C(n, r) ø P (n, r) Âð� (1

?´¨� ��Àî

(n− r − 1)! ( 4 (n− r)! ( 3 r! ( 2 n! ( 1

?´¨� ��Àî n �¤�¬ ßþ� ¤¢ , C(n+ 3,3) = 5P (n+ 2,2) Âð� (2

33 ( 4 6 ( 3 3 ( 2 27 ( 1

(n ≥ 5) ?´¨� ��Àî n ¤�ÀÖõ ,
P (n,4)

C(n− 1,4)
= 26 Âð� (3

55 ( 4 54 ( 3 53 ( 2 52 ( 1

Âû ¥� �î ý¤�Ï �� À�î ��¿µ÷� ùÂÔ÷ ¸�� ý��µ�Þî Àû��¡üõ �¨¤Àõ ÂþÀõ .¢¤�¢ ¢��ø ùÂÔ÷ 20 §�î ´Ôû �¨¤Àõ ×þ ¤¢ (4

�¤�¬ ßþ� ¤¢ ,Àª�±÷ §�î ´Æ�ó ñø� ÂÔ÷ �¨ Ǳ�� ü��¿µ÷� ��ÂÔ÷ ¥� üØþ Ûì�À� �

f

�Þ® ¢�ª ��¿µ÷� ÂÔ÷ ×þ Â·î�À� §�î

?¢Âî ��¿µ÷� �¤ ��ÂÔ÷ ßþ� ö���üõ ÕþÂÏ À�� ��

21× (205 − 3

5) ( 4 21× 20 ( 3 20

5 − 3

5

( 2 21× 17 ( 1

�î ý¤�Ï �� Ý�û¢ Û�ØÈ� üÞû¢¥�ø¢ ñ�¨ ÂÔ÷ 4 ø üÞû¢¥�þ ñ�¨ ÂÔ÷ 5 ,üÞû¢ ñ�¨ ÂÔ÷ 6 ß�� ¥� ý�ùÂÔ÷ 3 ý�¤�ª Ý�û��¡üõ (5

?´¨� ÂþÁ�ö�Øõ� ¤�î ßþ� ©ø¤ À�� �� .À�ª�� üÞû¢¥�þ ñ�¨ �ú÷� ¥� ÂÔ÷ 2 Ûì�À�

44 ( 4 45 ( 3 110 ( 2 100 ( 1

¤�Ì� ö¥ �

f

Þµ� ùøÂð ¤¢ �î üÏÂª �� ¢�¢ Û�ØÈ� ùÂÔ÷ ¸�� üª¥�õ� ùøÂð ×þ ö���üõ ©ø¤ À�� �� ,ö¥ 3 ø ¢Âõ 5 ö��õ ¥� (6

?Àª�� �µª�¢

45 ( 4 50 ( 3 55 ( 2 56 ( 1

ø¢ �î Ý�÷�À� Âð� .À�îüõ ´¨¤¢ «�Ê¿õ ÝãÏ ×þ ,�û�þø¢� ßþ� ¥� �� �¨ Âû ¥� ù¢�Ôµ¨� �� ø� .¢¤�¢ �þø¢� á�÷ ´Èû �³ª� ×þ (7

?´¨�� À�� ,À�î ´¨¤¢ À÷���üõ ø� �î üþ�ûÝãÏ ¢�Àã� ,À÷�ª ù¢�Ôµ¨� À�÷���üÞ÷ Ýû �� �î À�µÆû �þø¢� á�÷

50 ( 4 40 ( 3 30 ( 2 20 ( 1

?¢Âî Ý�ÆÖ� ö�ÆØþ ¢�Àã� �� ,�»� �¨ ß�� �¤ �þ�Þµõ ý¥�� ��±¨� ¢Àä 6 ö���üõ ÕþÂÏ À�� �� (8

90 ( 4 72 ( 3 60 ( 2 54 ( 1

�ø¥ ×þ ÍÖê �î ¢�¢ Û�ØÈ� �¤�ª ý�Â� ùÂÔ÷ 5 üûøÂð �ú÷� ß�� ¥� ö���üõ ÕþÂÏ À�� �� .À��îüõ üðÀ÷¥ �ø¥ 10 üãÞµ¹õ ¤¢ (9

?Àª�� �ú÷� ß��

2016 ( 4 6720 ( 3 2520 ( 2 9600 ( 1

119



�

f

Ö�ì¢ "�' ø "ø' éøÂ� ß�� �î ý¤�Ï �� ´ª�÷ ö���üõ üêÂ� 5 ý�ÞÜî À�� éøÂ� ¤�ÂØ� öøÀ� ø "Ýþ�Ö�' ý�ÞÜî éøÂ� �� (10

?¢Â�Ú� ¤�Âì éÂ� ×þ

32 ( 4 48 ( 3 24 ( 2 36 ( 1

�ú÷� ¤¢ �î À�îüõ ´¨¤¢ üþ�ûÛð �µ¨¢ ö�þÂµÈõ ý�®�Ö� �� ���� �� ø� .¢¤�¢ ÓÜµ¿õ Ûð ñÀõ 10 ©�ù¥�çõ ¤¢ üªøÂê Ûð (11

?À�î ´¨¤¢ À÷���üõ ÓÜµ¿õ Ûð �µ¨¢ À�� ýø .´¨� �µê¤ ¤�î �� �þ�Þµõ Ûð �¡�ª 8 Ûì�À�

60 ( 4 56 ( 3 54 ( 2 45 ( 1

Ó¬ ¤¢ f ø e ¥� Àã� b ø a �î ý¤�Ï �� ¢�¢ ¤�Âì Ó¬ ×þ ¤¢ ö���üõ ÕþÂÏ À�� �� �¤ f ø e , d , c , b , a ý�û��÷ �� ÂÔ÷ 6 (12

(.À�µÆ�÷ f ø e ¥� Àã� �Ü¬�ê�� �
f

õ��ó� b ø a) ?À÷Â�Ú� ¤�Âì

180 ( 4 120 ( 3 240 ( 2 360 ( 1

¢�Àã� ,Ý��î ��¿µ÷� é¢�Ê� �� ùÂúõ 4 Ý�û��¿� ø Ý�ª�� �µª�¢ �±¨ ýùÂúõ 3 ø �õÂì ýùÂúõ 5 ,¢¤¥ ýùÂúõ 2 �Æ�î ×þ ¤¢ Âð� (13

?´¨� ��Àî ,À÷�ª ��¿µ÷� �±¨ ýùÂúõ ×þ �

f

Ö�ì¢ ø ¢¤¥ ýùÂúõ ×þ Ûì�À� �Ø÷� ý�Â� ßØÞõ ����

75 ( 4 105 ( 3 125 ( 2 140 ( 1

ö�Øõ� ´ó�� À�� ¤¢ ,Ý��î �¤�¡ é¢�Ê� �� ùÂúõ �¨ Âð� .¢¤�¢ ¤�Âì �±¨ ýùÂúõ 4 ø ü�� ýùÂúõ 2 ,�õÂì ýùÂúõ 6 ý��Æ�î ¤¢ (14

?À�ª�� Ù÷ÂÞû ùÂúõ 3 ¢¤�¢

18 ( 4 16 ( 3 24 ( 2 20 ( 1

�� ¢Âî ��¿µ÷� �ú÷� ¥� ÂÔ÷ 3 ö���üõ ÕþÂÏ À�� �� .´Æ�÷ ö�ÆØþ Ýû �� ö�ªÂÔ÷ ø¢ º�û Àì �î ¢¤�¢ ßØþ¥�� 14 ñ�±�ó�ø üÜõ Ý�� (15

?Àª�� ùÀª ��¿µ÷� ÂÔ÷ ×þ ÍÖê ,Ý�� ¢Âê ßþÂµû���î ø ¢Âê ßþÂ�À�Ü� ß�� ¥� �î ý¤�Ï

66 ( 4 264 ( 3 132 ( 2 156 ( 1

�î ý¤�Ï �� ¢Âî ��¿µ÷� ÂÔ÷ 3 ö���üõ ÕþÂÏ À�� �� üõ�¨ §�î ÂÔ÷ 6 ø üõø¢ §�î ÂÔ÷ 7 ,üóø� §�î ÂÔ÷ 5 ö��õ ¥� (16

?À�ª�� ü¨�îÝû

65 ( 4 45 ( 3 35 ( 2 10 ( 1

.À÷¤�¢ ¤�Âì ý¥��õ Í¡ ø¢ ýø¤ Âþ¥ �¤�¬ �� G ø F , E , D , C , B , A ý�ÎÖ÷ ´Ôû

?À÷�ª ��¿µ÷� �ÎÖ÷ ´Ôû ßþ� ¥� ö� §��¤ �î ¢Âî Ý¨¤ ö���üõ ÓÜµ¿õ ¶Ü·õ À��

30 ( 2 24 ( 1

35 ( 4 36 ( 3

(17

A B C D

E F G

?¢Âî Ý¨¤ ö���üõ üÏ�½õ üãÜ®À�� ¢�Àã� �� ùÂþ�¢ ýø¤ �ÎÖ÷ 6 �� (18

20 ( 4 42 ( 3 35 ( 2 36 ( 1
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5 ¥� Ç¨Â� 4 Ûì�À

a

� �Ø÷� ¯Âª �� ,¢Âî ��¿µ÷� üþ�ð¾¨�� ´ú� �¤ Ç¨Â� 8 ö���üõ ÕþÂÏ À�� �� ,¢���õ Ç¨Â� 10 ¥� (19

?¢�ª ��¿µ÷� ,ñø

a

� Ç¨Â�

35 ( 4 32 ( 3 30 ( 2 25 ( 1

?À�� �ÆÔì ×þ ¤¢ ö��õ ¤¢ ×þ �¤ �¤�ú� ñ�¨ ��µî 5 ¥� ��µî 3 ø ��¨ ñ�¨ ��µî 8 ¥� ��µî 4 ö���üõ ÕþÂÏ À�� �� (20

(
8

4

)

×
(
5

3

)

× 4!× 3! ( 4

(
8

4

)

×
(
5

3

)

× 4!× 3!× 2! ( 3

(
8

4

)

×
(
5

3

)

× 7! ( 2

(
12

8

)

( 1

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

4 4 3 2 4 2 2 4 3 3 1 3 4 4 2 2 4 1 1 2
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(Å÷�ª ýÂ�ðù¥�À÷� �þ ñ�Þµ��) 24 ù¤�Þª üþ�õ¥�¢�¡ 24.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø

?¢Âî ÓþÂã� ö���üõ ù¢��÷�¡ ßþ� ý�Â� ùÀª ÓþÂã� ý��÷�Þ÷ ý�Ìê ¤¢ ÓÜµ¿õ Àõ�È�� À�� ,´¨� À÷¥Âê 3 ý�¤�¢ ý�ù¢��÷�¡ (1

256 ( 4 16 ( 3 8 ( 2 3 ( 1

?Àª�� 4 ùÀª Âû�Ò ¢Àä ø¢ ÝÞþ�î�õ �î ¢¤�¢ ñ�Þµ�� ¤ÀÖ� §�� ø¢ ���Â� ¤¢ (2

5

36

( 4

4

36

( 3

7

36

( 2

8

11

( 1

?´¨� ¤ÀÖ� À�ª�� Âµ¡¢ ñø� À÷¥Âê �¨ ÍÖê �Ø÷� ñ�Þµ�� ,´¨� À÷¥Âê 4 °��¬ ý¤¢�õ (3

3

8

( 4

1

4

( 3

1

8

( 2

1

16

( 1

.Àû¢üõ ö�È÷ �¤ ý� ù¤�¢� ö�À�õ¤�î âþ¥�� üÚ÷�Ú� Âþ¥ ñøÀ� (4

?´¨� ��Àî Àª�� Å÷�Æ�ó �þ ¢Âõ ýÀ�õ¤�î �Ø�þ� ñ�Þµ��

ÝÜ³þ¢ Å÷�Æ�ó

ö¥ 15 5

¢Âõ 10 20

0/7 ( 4 0/6 ( 3 0/5 ( 2 0/4 ( 1

��Àî ,Àþ��� �Ø

a

¨ ýø¤ Ýû ÝµÔû ���Â� ¤¢ �Ø÷� ñ�Þµ�� .´¨� ùÀõ� �Ø

a

¨ ýø¤ ¤�� 6 Âû ø Ýþ�ù¢Âî ���Â� ¤�� 6 �¤ üÞó�¨ �Ø

a

¨ (5

?´¨�

1

2

( 4 1− 1

2

7

( 3

1

2

6

( 2

1

2

7

( 1

79 ýÂ¨�Â¨ ?´Æ�÷ 3 �ÂÌõ ùÀª ø¤ ¢�Àä� ¥� ×þº�û ñ�Þµ�� ��Àî �� .Ý��îüõ ���Â� �¤ �þ�Þµõ §�� ø¢ (6

7

18

( 4

5

12

( 3

5

9

( 2

4

9

( 1

76 ýÂ¨�Â¨ ?´¨� ��Àî Àª�� �µª�¢ Âµ¡¢ 4 Â·î�À� ù¢��÷�¡ ßþ� �Ø÷� ñ�Þµ�� ,´¨� À÷¥Âê 5 ý�¤�¢ ý�ù¢��÷�¡ (7

6

32

( 4

7

32

( 3

27

32

( 2

31

32

( 1

87 ü�Â¹� ýÂ¨�Â¨ ?´¨� ÂÆ� ö�À÷¥Âê ¥� üØþ Ûì�� ñ�Þµ�� ��Àî �� ,´¨� Âµ¡¢ �ú÷� ñø

a

� À÷¥Âê Ý�÷�¢üõ ýÀ÷¥Âê �¨ ù¢��÷�¡ ×þ ¤¢ (8

3

4

( 4

5

8

( 3

1

2

( 2

1

3

( 1

ÂÔ÷ ø¢ ñ�Þµ�� ��Àî �� .À÷�ªüõ ��¿µ÷� °ÜÏø�¢ 4 üê¢�Ê� ¤�Ï �� ü�Â¹� ùøÂð °ÜÏø�¢ 4 ø ü®�þ¤ ùøÂð °ÜÏø�¢ 6 ß�� ¥� (9

79 ýÂ¨�Â¨ ?´¨� ü®�þ¤ ùøÂð ¥� �ú÷�

3

7

( 4

4

7

( 3

5

14

( 2

5

21

( 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¢��÷�¡ (10

82 ü�Â¹� ýÂ¨�Â¨ ?´¨� ��Àî Àª��

3

8

( 4

5

16

( 3

1

4

( 2

3

16

( 1

122



?´¨� ��Àî ö�¤�� öÀõ� ñ�Þµ�� ,´¨�

2

3

ö�¤�� öÀõ��÷ �� ö�¤�� öÀõ� ñ�Þµ�� (11

1

3

( 4

2

5

( 3

3

5

( 2

2

3

( 1

�÷ ø Àª�� 3 �ÂÌõ �÷ ùÀª ��¿µ÷� ¢Àä �Ø÷� ñ�Þµ�� ,Ý��îüõ ��¿µ÷� �ø¥ üã�±Ï ¢Àä 12 ß�óø� ö��õ ¥� üê¢�Ê� ¢Àä ×þ (12

?´¨� ��Àî 4 �ÂÌõ

1

3

( 4

1

6

( 3

1

4

( 2

1

12

( 1

83 ýÂ¨�Â¨ ?´¨� ¢Âê ùÀªø¤ ¢Àä ø¢ Âû ñ�Þµ�� ��Àî �� ,´¨� 10 ¥� ÂµÞî ùÀªø¤ ¢Àä ø¢ âÞ� Ý�÷�¢üõ Ýû �� §�� ø¢ ���Â� ¤¢ (13

1

4

( 4

1

5

( 3

2

9

( 2

4

15

( 1

83 ¢�¥� ?´¨� ��Àî ¢�ª Âû�Ò Çª ¤�� ×þ Ûì�À� �Ø÷� ñ�Þµ�� §�� �¨ ���Â� ¤¢ (14

91

216

( 4

108

216

( 3

107

216

( 2

90

216

( 1

83 ¢�¥� ?´¨� ��Àî Àª�� 4 Â��Â� §�� ø¢ á�Þ¹õ �Ø÷� ñ�Þµ�� .´¨� ùÀª Âû�Ò 5 ¥� ÂµØ��î §�� ø¢Âû §�� ø¢ ���Â� ¤¢ (15

1

8

( 4

1

4

( 3

1

12

( 2

3

16

( 1

Ù÷ÂÞû ùÂúõ ø¢ �Ø�þ� ñ�Þµ�� ,Ý��îüõ �¤�¡ �Æ�î ¥� ùÂúõ 2 .´¨� ¢���õ ù��¨ ýùÂúõ 7 ø À�Ô¨ ýùÂúõ 5 �Æ�î ×þ ¤¢ (16

84 ýÂ¨�Â¨ ?´¨� ��Àî À�ª�±÷

37

66

( 4

35

66

( 3

19

33

( 2

6

11

( 1

��Àî Àª�� �ø¥ ¢Àä ßþ� �Ø�þ� ñ�Þµ�� ,Àþ� ¢��ø �� 0,1,2,3,4 �þ�Þµõ ��ì¤� ßµêÂð ¤�Âì Ýû ¤��î �� üÞì¤ �¨ ¢Àä ×þ Âð� (17

85 ýÂ¨�Â¨ ?´¨�

5

8

( 4

3

5

( 3

1

2

( 2

3

8

( 1

öøÂ�� �Æ�î ¥� é¢�Ê� �� ø ö�õ�Þû ùÂúõ �¨ Âð� . a+ b = 6 �î ý¤�Ï �� ´¨� ù��¨ ýùÂúõ b ø À�Ô¨ ýùÂúõ a Ûõ�ª ý��Æ�î (18

?´¨� ��Àî À�Ô¨ ý�ûùÂúõ ¢�Àã� ,Àª��

1

2

ùÂúõ �¨ Âû ö¢�� À�Ô¨ ñ�Þµ�� ø Ýþ¤ø�

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

�Ø�þ� ñ�Þµ�� ,Ýþ¤ø�üõ öøÂ�� éÂÒ ¥� Ýû �� é¢�Ê� �� ùÂúõ ø¢ .Ýþ��µ¿þ¤ 5 ø 4 , 3 , 2 , 1 ý�ûù¤�Þª �� ùÂúõ 5 üêÂÒ ¤¢ (19

75 ýÂ¨�Â¨ ?´¨� ��Àî Àª�� 5 ¥� Âµð¤�� �ûù¤�Þª á�Þ¹õ

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

?´¨� ��Àî Àª�� �ø¥ ùÀªø¤ ¢�Àä� Û®�Ô� �Ø÷� ñ�Þµ�� ,Àª�� 5 �û§�� ¥� üØþ �ú�� ýùÀª Âû�Ò ¢Àä Âð� §�� ø¢ ���Â� ¤¢ (20

4

5

( 4

3

5

( 3

2

5

( 2

1

5

( 1

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

2 3 4 4 3 1 4 1 4 3 2 4 4 1 1 4 4 1 2 4
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(Å÷�ª ýÂ�ðù¥�À÷� �þ ñ�Þµ��) 25 ù¤�Þª üþ�õ¥�¢�¡ 25.8

�Ö�ì¢ 30 :ý¢�ú�È�� ´ìø

ùÂúõ ø¢ ßþ� ý�ûù¤�Þª ñ�Þµ�� ��Àî �� Ýþ¤ø�üõ öøÂ�� Ýû �� ùÂúõ ø¢ .À÷�ùÀª �µ¿þ¤ 7 �� 1 ý�ûù¤�Þª �� ùÂúõ ´Ôû üêÂÒ ¤¢ (1

?À�µÆû üó��µõ Â�è ¢�Àä�

1

7

( 4

5

21

( 3

5

7

( 2

16

21

( 1

?´¨� ��Àî ,Àª�� 4 ¥� ÂµÞî ùÀª ø¤ ¢�Àä� á�Þ¹õ �Ø�þ� ñ�Þµ�� .Ý��îüõ ���Â� ¤�� ø¢ �¤ ü¨�� (2

1

6

( 4

1

12

( 3

1

18

( 2

1

36

( 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� ¤¢ (3

?´¨� ��Àî

3

4

( 4 1 ( 3

2

3

( 2

1

2

( 1

�Ø÷� ñ�Þµ�� Ýþ¤ø�üõ öøÂ�� éÂÒ ¥� Ýû �� é¢�Ê� �� ùÂúõ ø¢ .Ýþ��µ¿þ¤ 5 ø 4 , 3 , 2 , 1 ý�ûù¤�Þª �� ùÂúõ 5 üêÂÒ ¤¢ (4

75 ýÂ¨�Â¨ ?´¨� ��Àî Àª�� 5 ¥� Âµð¤�� �ûù¤�Þª á�Þ¹õ

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

80 ýÂ¨�Â¨ ?´¨� ��Àî ,Àþ��� 5 á�Þ¹õ �Ø÷� ñ�Þµ�� .Ý��îüõ ���Â� Ýû �� �¤ §�� ø¢ (5

1

36

( 4

1

18

( 3

1

12

( 2

1

9

( 1

75 ¢�¥� ?´¨� ��Àî Àª�� ÂµØ��î ñø� ¤�� ¢Àä ¥� ¢�ªüõ Âû�Ò �ø¢ ¤�� �î ý¢Àä �Ø�þ� ñ�Þµ�� ù¢Âî ���Â� ¤�� 2 �¤ ü¨�� (6

1

3

( 4

5

12

( 3

1

2

( 2

11

36

( 1

77 ¢�¥� ?´¨� ��Àî À�ª�� 3 �ÂÌõ �¨Âû ùÀªÂû�Ò ¢�Àä� �Ø�þ� ñ�Þµ�� ,ùÀª �µª�÷ 6 �� 1 ¥� �ú÷� ýø¤ �î °ãØõ �¨ ���Â� ¤¢ (7

1

6

( 4

1

8

( 3

1

27

( 2

31

216

( 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¢ (8

��ÀØ»�û ( 4

1

5

( 3

1

6

( 2

1

3

( 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

¨ (9

?´¨� ��Àî Àª�� ùÀª Âû�Ò

2

3

( 4

2

7

( 3

3

5

( 2

2

5

( 1

81 ¢�¥� ?´¨� ��Àî Àª�� À�Ô¨ ý�û§�� ¥� ÂµØ��î �õÂì §�� ¢Àä �Ø�þ� ñ�Þµ�� ù¢Âî ���Â� �¤ �õÂì §�� ×þ ø À�Ô¨ §�� ø¢ (10

5

216

( 4

55

72

( 3

55

216

( 2

5

72

( 1

124



Â��Â� ùÀªø¤ ¢�Àä� �Â®Û¬�� �Ø÷� ñ�Þµ�� ,´¨� ÂµÈ�� �ø¢ ¤�� ¢Àä ¥� ñø� ¤�� ¢Àä Ý�÷�À� Âð� .¢�ªüõ ���Â� ¤�� ø¢ ü¨�� (11

?´¨� ��Àî Àª�� 12

1

15

( 4

2

15

( 3

3

15

( 2

4

15

( 1

?´¨� ¤ÀÖ� P (X = 6) ,Àª�� ùÀªø¤ ¢�Àä� �Â® X §�� ø¢ ���Â� ¤¢ Âð� (12

1

36

( 4

2

36

( 3

4

36

( 2

6

36

( 1

üÈþ�õ¥� ´ú� �ú÷� ß�� ¥� ©�õ 4 üê¢�Ê� ¤�Ï �� Âð� ,À÷�ªüõ ý¤�ÀúÚ÷ ù��¨ ©�õ 5 ø À�Ô¨ ©�õ 3 üû�ÚÈþ�õ¥� ¤¢ (13

?´¨� À�Ô¨ Çþ�õ¥� ¢¤�õ ý�û©�õ ¥� üØþ ÍÖê ñ�Þµ�� ��Àî �� ,À÷�ª �µª�¢Â�

3

5

( 4

3

7

( 3

2

5

( 2

2

7

( 1

Ù÷ÂÞû ùÂúõ 2 �Ø÷� ñ�Þµ�� .Ý��îüõ �¤�¡ é¢�Ê� �� ùÂúõ 2 ,´¨� ù��¨ ýùÂúõ 6 ø À�Ô¨ ýùÂúõ 5 Ûõ�ª �î ý��±ã� ¥� (14

66 ýÂ¨�Â¨ ?´¨� ��Àî ,À�ª�±÷

7

11

( 4

6

11

( 3

5

11

( 2

4

11

( 1

?´¨� ��Àî ,À�ª�� 6 Óó�¿õ ÂÚþ¢ ý��ø¢ ø 6 üØþ ùÀª ���Â� §�� �¨ ¥� �Ø÷� ñ�Þµ�� (15

5

36

( 4

50

108

( 3

25

72

( 2

125

216

( 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

?´¨� ��Àî ,Àª�� 6 �ú÷� ¥� üØþ �Ø÷� ñ�Þµ�� ,À�ª�� ÓÜµ¿õ ùÀõ� ý�ûù¤�Þª Âð� .Ý��îüõ ���Â� �¤ §�� ´Ô� ×þ (17

1

3

( 4

2

5

( 3

11

30

( 2

1

6

( 1

82 ýÂ¨�Â¨ ?´¨� ��Àî ,Àþ��� ´È� �Ø

a

¨ �¨ ÍÖê �þ ø¤ �Ø

a

¨ �¨ ÍÖê �Ø�þ� ñ�Þµ�� Ýû �� �Ø

a

¨ 4 ���Â� ¤¢ (18

1

2

( 4

2

3

( 3

7

16

( 2

5

16

( 1

?´¨� ¤ÀÖ� ,¢�ª ø¤ üó��µõ ¢Àä �¨ �Ø÷� ñ�Þµ�� Ýû �� §�� �¨ ���Â� ¤¢ (19

1

36

( 4

1

9

( 3

4

63

( 2

1

6

( 1

�¤�¡ ¥� Àã� �Ø÷� ñ�Þµ�� ,Ý��îüõ �¤�¡ �Æ�î ¥� ùÂúõ 3 .´¨� ü�� ýùÂúõ 2 ø À�Ô¨ ýùÂúõ 3 ø �õÂì ýùÂúõ 4 Ûõ�ª ý��Æ�î (20

?´¨� ¤ÀÖ� ,Àª�� ùÀ÷�õ üì�� ùÂúõ �Æ�î ¤¢ ýø�Æõ ¢�Àã� �� Ù÷¤ Âû ¥� �Æ�î ¥� �ûùÂúõ ö¢Âî

18

84

( 4

24

84

( 3

9

84

( 2

12

84

( 1

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

4 3 4 4 3 2 3 3 2 3 2 1 1 2 3 1 3 4 3 2
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(Å÷�ª ýÂ�ðù¥�À÷� �þ ñ�Þµ��) 26 ù¤�Þª üþ�õ¥�¢�¡ 26.8

�Ö�ì¢ 35 :ý¢�ú�È�� ´ìø 20 :ñ��

b

¨ ¢�Àã�

��Àî ÂÚ÷��� B′ ∪A Àõ�È�� .´¨� ,Àª�� ü��µê� ��û �Àõ ßþ� ¤¢ �Ø÷� Àõ�È�� B ø ¢¤�±� éÂ� ñ�¨ ñø� ý�µÔû ¤¢ �Ø÷� Àõ�È�� A (1

?´¨� ��þ�ð

.¢¤�±� éÂ� ø Àª�±÷ ü��µê� ��û ñ�¨ ñø� ý�µÔû ¤¢ ( 1

.¢¤�±÷ éÂ� ø Àª�� ü��µê� ��û ñ�¨ ñø� ý�µÔû ¤¢ ( 2

.¢¤�±� éÂ� �þ Àª�±÷ ü��µê� ��û ñ�¨ ñø� ý�µÔû ¤¢ ( 3

.¢¤�±÷ éÂ� �þ Àª�±÷ ü��µê� ��û ñ�¨ ñø� ý�µÔû ¤¢ ( 4

?´¨� ´¨¤¢�÷ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (2

.´¨� S ¥� ý��ä�Þ¹õÂþ¥ S ý��÷�Þ÷ ý�Ìê ¥� Àõ�È�� Âû ( 1

.À÷¤�ð¥�¨�÷ A ∩B ø A−B Àõ�È�� ø¢ ( 2

P
(
(A ∪B)′

)
= 1− P (A ∩B) Ýþ¤�¢ B ø A ù��¿ó¢ Àõ�È�� ø¢ ý�Â� ( 3

.¢¤�¢ �Ìä 12 ö� ý��÷�Þ÷ ý�Ìê ,Ý��î ���Â� ö�õ�Þû ¤�Ï �� �¤ Ýó�¨ ý�Ø¨ ×þ ø §�� ×þ Âð� ( 4

À�� ,Àª�� ÂµÈ�� Ù÷¤ �õÂì §�� ¥� Ù÷¤ ü�� §�� ýø¤ ùÀª Âû�Ò ¢Àä �Ø÷� Àõ�È�� .Ýþ¥�À÷�üõ Ýû �� �¤ �õÂì ø ü�� §�� ø¢ (3

?¢¤�¢ �Ìä

18 ( 4 15 ( 3 10 ( 2 20 ( 1

ßþ� ¥� é¢�Ê� �� ¢Âê ×þ ø À�ª�� üØ��ä ö�÷¥ ÓÊ÷ ø ö�¢Âõ ÓÊ÷ Âð� .À�µÆû ¤�î �� ñ�çÈõ ¢Âõ 20 ø ö¥ 10 ý�ù¤�¢� ¤¢ (4

?´¨� ��Àî Àª�� ö¥ �þ üØ��ä ,¢Âê �Ø�þ� ñ�Þµ�� ,Ý��î ��¿µ÷� ¢�Âê�

3

4

( 4

2

3

( 3

1

2

( 2

1

3

( 1

?´¨� ��Àî À�ª�� Å�� ×þ ¥� üó��µõ À÷¥Âê 3 �ú�� ý�¤�¢ ,À÷¥Âê 4 �� ù¢��÷�¡ ×þ �Ø÷� ñ�Þµ�� (5

1

2

( 4

1

6

( 3

1

8

( 2

1

4

( 1

80 ýÂ¨�Â¨ ?´¨� ��Àî À�ª�±÷ 3 �ÂÌõ ùÀªø¤ ¢�Àä� �Ø�þ� ñ�Þµ�� ,Ý��îüõ ���Â� Ýû �� �¤ Ýó�¨ §�� ¢Àä �¨ (6

2

3

( 4

19

27

( 3

4

9

( 2

8

27

( 1

?´¨� ��Àî P (X < 10) .Ý��îüõ ­Âê ùÀªø¤ ¢Àä ø¢ ��ã�Âõ á�Þ¹õ Â��Â� �¤ X ,§�� ø¢ ���Â� ¤¢ (7

1

18

( 4

1

9

( 3

1

12

( 2

1

6

( 1

ö�¥�õ�Ç÷�¢ ¥� üØþ Ûì�� �Ø�þ� ñ�Þµ�� .Ý��îüõ ��¿µ÷� ÂÔ÷ 2 é¢�Ê� �� ü®�þ¤ ¥�õ�Ç÷�¢ 5 ø ü�Â¹� ¥�õ�Ç÷�¢ 4 ¥� (8

?´¨� ��Àî ,Àª�� ü®�þ¤ ùøÂð ¥� ùÀª ��¿µ÷�

8

9

( 4

5

9

( 3

5

6

( 2

2

3

( 1
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�ú÷� ß�� ¥� ÂÔ÷ 4 é¢�Ê� ¤�Ï �� Âð� .À÷�ùÀª °ÜÏø�¢ ü�Â¹� ùøÂð ¥� ÂÔ÷ 6 ø ü®�þ¤ ùøÂð ¥� ÂÔ÷ 4 ý��Ö��Æõ ��¹÷� ý�Â� (9

?À÷��ø�Ôµõ ,ùøÂð ø¢ ßþ� ¤¢ ü��¿µ÷� ¢�Âê� ¢�Àã� ñ�Þµ�� ��Àî �� ,À÷�ª ��¿µ÷�

5

7

( 4

4

7

( 3

3

7

( 2

5

14

( 1

À�ª�� À�Ô¨ ùÂúõ �¨ ßþ� �Ø�þ� ñ�Þµ�� Ýþ¤ø�üõ öøÂ�� �Æ�î ¥� é¢�Ê� �� ùÂúõ 3 .¢¤�¢ ¢��ø À�Ô¨ ø ù��¨ ùÂúõ 6 ý��Æ�î ¤¢ (10

?´¨� ù��¨ �Æ�î öø¤¢ ý�ûùÂúõ ¥� �� À�� .´¨�

1

2

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

ñ�Þµ�� ��Àî �� ,Ýþ¤ø�üõ öøÂ�� éÂÒ ¥� é¢�Ê� �� ùÂúõ 3 ,Ýþ��µ¿þ¤ üêÂÒ ¤¢ �¤ 5 ø 4 , 3 , 2 , 1 ý�ûù¤�Þª �� ùÂúõ ¸�� (11

77 ü®�þ¤ ýÂ¨�Â¨ ?´¨� �ø¥ ¢Àä ùÂúõ �¨ ö� ý�ûù¤�Þª á�Þ¹õ

0/4 ( 4 0/5 ( 3 0/6 ( 2 0/7 ( 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¢ (12

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

üãÜ®¤�ú� ×þ ö��µ� ùÀª ��¿µ÷� ý�ÎÖ÷ ¤�ú� �� �Ø�þ� ñ�Þµ�� .Ý��îüõ ��¿µ÷� é¢�Ê� �� �ÎÖ÷ 4 Âþ¥ ý�ÎÖ÷ 10 ö��õ ¥� (13

?´¨� ��Àî ,Àª�� �µª�¢ ¤�Âì üãÜ®¤�ú� §�

b

¤ ×þ ÍÖê Í¡ Âû ýø¤ �î üÞÆì �� ´¡�¨

2

35

(2
1

35

(1

4

35

(4
3

35

(3

?Àª�� À÷���üÞ÷ Âþ¥ Âþ¢�Öõ ¥� ×þ��Àî n(A ∪B) ,À�ª�� n(B) = 4 ø n(A) = 3 ø S ý��÷�Þ÷ ý�Ìê Àõ�È�� ø¢ B ø A Âð� (14

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

ý��÷�Þ÷ ý�Ìê ö�Þû ý�Ìä ø¢ ý�ûÀõ�È�� ¢�Àã� Â��Â� ø¢ üê¢�Ê� Çþ�õ¥� ×þ ý��÷�Þ÷ ý�Ìê ý�Ìä �¨ ý�ûÀõ�È�� ¢�Àã� (15

?¢¤�¢ �Ìä À�� ý��÷�Þ÷ ý�Ìê ßþ� .´¨�

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

�î �Ìê ßþ� ¥� ýÀõ�È�� ý�Ìä� ¢�Àã� .Ý��îüõ ��¿µ÷� üê¢�Ê� ¤�Î� �¤ ÂÔ÷ 5 ,À�µÆû �ú÷� ¥� ÂÔ÷ ø¢ ��÷ y ø x �î ÂÔ÷ 7 ö��õ ¥� (16

?´¨� ��Àî ,Àª�±÷ y üóø Àª�� �ú÷� ¤¢ x

5 ( 4 15 ( 3 20 ( 2 21 ( 1

78 ¢�¥� ?´¨� ¤ÀÖ� À�ª�� ýø�Æõ §�� �¨ ¥� §�� ø¢ ÍÖê �Ø�þ� ñ�Þµ�� ,Ýó�¨ §�� �¨ ���Â� ¤¢ (17

5

12

( 4

5

9

( 3

1

12

( 2

1

6

( 1
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ÂÔ÷ �¨ ßþ� ¥� üØþ Ûì�� �Ø÷� ñ�Þµ�� .Ý��îüõ ��¿µ÷� é¢�Ê� �� �¤ ÂÔ÷ �¨ ,ÂÚþ¥�� �¨ ,ö�¢Âð¤�î ø¢ ,ùÀ�Æþ�÷ �¨ ö��õ ¥� (18

?´¨� ��Àî Àª�� ö�¢Âð¤�î

5

14

( 4

6

14

( 3

8

14

( 2

9

14

( 1

Ûì�À� ñ�Þµ�� ��Àî �� ,Ý��î �¤�¡ �±ã� ¥� ùÂúõ �¨ é¢�Ê� �� Âð� .Ýþ¤�¢ �õÂì ýùÂúõ ¸�� ø À�Ô¨ ýùÂúõ �¨ ý��±ã� ¤¢ (19

?´¨� À�Ô¨ �ú÷� ¥� üØþ

9

28

( 4

19

28

( 3

23

28

( 2

5

28

( 1

?¢�ª Ýµ¡ "ý' �� ø áøÂª "�' éÂ� �� ¢¤�¢ ñ�Þµ�� ¤ÀÖ� ,Ý�û¢ ¤�Âì Ýû ¤��î é¢�Ê� �� �¤ "ý¢ÂÚ÷�ú�' ý�ÞÜî éøÂ� Âð� (20

(.´Æ�÷ ¥�¹õ éøÂ� ¤�ÂØ�)

1

56

( 4

1

28

( 3

1

8

( 2

1

7

( 1

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

4 2 1 4 4 3 1 4 4 2 1 3 2 3 1 1 3 4 3 3
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(ö� á��÷� ø Â�çµõ ,�÷�Þ÷ ,�ãõ�� ,¤�õ� ÝÜä Â� ý��õÀÖõ) 27 ù¤�Þª üþ�õ¥�¢�¡ 27.8

�Ö�ì¢ 5 :ý¢�ú�È�� ´ìø 10 :ñ��

b

¨ ¢�Àã�

?´¨� ´¨¤¢ Âþ¥ ��¤�±ä ¥� ¢¤�õ À�� (1

.À�þ�ðüõ �÷�Þ÷ Ý¹� ,�÷�Þ÷ ý�Ìä� ´�Ô�î ø á�÷ �� •
.´¨�ú÷� ×� ×� ü¨¤Â� Âúª ×þ ¢�Âê� üì�� À¬¤¢ ü¨¤Â� ý�Â� ù�¤ ßþÂ�ö�¨� •

.´Æ�÷ ÂµÈ�� �ãõ�� ýù¥�À÷� ¥� ù�ðº�û �÷�Þ÷ ýù¥�À÷� •
.´¨� �ãõ�� ý�ä�Þ¹õÂþ¥ ,�÷�Þ÷ •

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

?À�µÆû "�µÆÆð üÞî' Â�çµõ À�� ø "üÞ¨� üÔ�î' Â�çµõ À�� ²� �� ´¨�¤ ¥� °��Â� �� Âþ¥ ý�ûÂ�çµõ ß�� ¥� (2

- ßþ��� éÂÊõ ö���õ - Û�±õ��� á��÷� - ���Ê½õ ´�Ô�î - ö�þ�þ�Ü� ý�ª�Þ� ¥� ö¢Â� �Áó ö���õ - ö¥ø - �õ Ù÷¤'

"¥�õ�Ç÷�¢ ×þ ñÀãõ - ö�À÷¥Âê ¢�Àã�

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

?À�µÆû ýÂ�çµõ á�÷ �� °��Â� �� "üÜ�Ê½� Û��Âõ' ø "ö�Æ÷� ö¥ø' (3

�µÆÆð üÞî - �µÆÆð üÞî ( 2 üÞ¨� üÔ�î - �µ¨��� üÞî ( 1

ü±��Â� üÔ�î - �µÆÆð üÞî ( 4 ü±��Â� üÔ�î - �µ¨��� üÞî ( 3

?À�µÆû á�÷ ×þ ¥� Âþ¥ Â�çµõ ø¢ ¥� ×þ ��Àî (4

Àì - ´�Æ�� ( 2 ¢�Âê� ¤�Ø�î ý�±�¤ - ö�Æ÷� ö¥ø ( 1

ñ�±��ê �� �ì�ä ö���õ - ü÷�¡ ùøÂð ( 4 ��û ø �� ´�ã®ø - ü÷�Âþ� ���ì� ( 3

?´¨� ´¨¤¢�÷ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (5

.´¨� ��ä�Ï� ø ��ì¤� ,¢�Àä� ¥� ý��ä�Þ¹õ ¤�õ� ( 1

.¢�ªüõ �ûùÀþÀ� ¢¤�õ ¤¢ °¨��õ ü���Ç�� ø �ø�Ìì ,ýÂ�ð�¹�µ÷ �� Â¹�õ �î ´¨� üþ�û©ø¤ ý�ä�Þ¹õ ¤�õ� ÝÜä ( 2

.À�µÆû üÔ�î ý�ûÂ�çµõ �

f

ãÎì ,À�µÆ�÷ üÞî �î üþ�ûÂ�çµõ ( 3

.À�þ�ðüõ �÷�Þ÷ ,¢Â�ðüõ �¤�¬ Õ�Ö½� �ú÷� ý�ûüðÄþø ýù¤�� ¤¢ �î ý¢�Âê� ��Þ� ý�ä�Þ¹õ �� ( 4

?´¨� ¼�½¬ Âþ¥ ý�û��þ�ð ¥� ×þ��Àî (6

.´¨� ÂµØ��î �ãõ�� Ý¹� ¥� ù¤��Þû �ãõ�� ýù¥�À÷� ( 1

.´¨� ÂµÞî �ãõ�� ýù¥�À÷� ¥� ù¤��Þû �÷�Þ÷ ýù¥�À÷� ( 2

.À�þ�ð �÷�Þ÷ �¤ ¢Â�ðüõ �¤�¬ Õ�Ö½� �ú÷� üðÄþø À�� �þ ×þ ýù¤�� ¤¢ �î ý¢�Âê� ��Þ� ý�ä�Þ¹õ ( 3

.´¨� �ûù¢�¢ ý¤ø�âÞ� "¤�õ� ÝÜä' ¤¢ �Àì ß�óø� ( 4

129



?´¨� Â�çµõ á�÷ ��Àî ¥� "¢�Âê� ü÷�¡ ùøÂð' (7

üÞ¨� - üÔ�î ( 4 ü±��Â� - üÔ�î ( 3 �µ¨��� - üÞî ( 2 �µÆÆð - üÞî ( 1

?´¨� ��Àî °��Â� �� "�Þ����û ´äÂ¨ - ß�ª�õ ö¥ø - öÀ� ý�ûñ�Ü¨ ¢�Àã� - ¢�Âê� Àì' ý�ûÂ�çµõ á�÷ (8

�µ¨��� üÞî - �µÆÆð üÞî - üÞ¨� üÔ�î - �µ¨��� üÞî ( 1

�µÆÆð üÞî - �µ¨��� üÞî - �µ¨��� üÞî - �µÆÆð üÞî ( 2

�µ¨��� üÞî - �µ¨��� üÞî - �µÆÆð üÞî - �µ¨��� üÞî ( 3

�µ¨��� üÞî - �µ¨��� üÞî - �µ¨��� üÞî - �µÆÆð üÞî ( 4

?´¨� "�µÆÆð üÞî ø üÞ¨� üÔ�î ,ü±��Â� üÔ�î ,�µ¨��� üÞî' á�÷ ¥� °��Â� �� �ûÂ�çµõ ,��þ�ð ��Àî ¤¢ (9

¤�÷� ×þ ý�û�÷�¢ ¢�Àã� - ü÷À� ýù¢�� É¡�ª - üðÀ÷¤�� á�÷ - üðÀ÷¤�� ö���õ ( 1

Û�±õ��� ´äÂ¨ - ¢�Âê� ¢�Ä÷ - ß�ª�õ Ù÷¤ - ��û ý�õ¢ ( 2

§�÷��ì� ý�ûüû�õ ¢�Àã� - �õ Ù÷¤ - ¢�¥�÷ Àª¤ Û��Âõ - ü÷À� ýù¢�� É¡�ª ( 3

ü÷À� ýù¢�� É¡�ª - ü÷�Âþ� ���ì� - ù��õ ´�Ô�î - üðÀ÷¤�� ö���õ ( 4

ßþÀ� .Ý�û¢ ��¹÷� üÖ�Ö½� ö�ªÀþÂ¡ ¥� �ú÷� ýÀ�õ´þ�®¤ ö���õ ø �¢Âõ Í¨�� ù��õ ÀþÂ¡ Ý¹� ø ´�Ô�î ýù¤�� ¤¢ Ý�û��¡üõ (10

ý¤�ÀþÂ¡ ýù��õ ö¥ø ,´�Ô�î ,ù¥�çõ ö�þÂµÈõ �±��Êõ ßþ� ¤¢ .Àõ� ÛÞä �� �±��Êõ üªøÂêù��õ ýù¥�çõ ×þ ö�þÂµÈõ ¥� ¤�Ñ�õ

?À�µÆû ��Àî °��Â� �� (Ýî ,Í¨�µõ ,¢�þ¥) ÀþÂ¡ ¥� �ú÷� ýÀ�õ´þ�®¤ ö���õ ø ö�þÂµÈõ Í¨�� ùÀª

ü±��Â� üÔ�î Â�çµõ ,�µ¨��� üÞî Â�çµõ ,ü±��Â� üÔ�î Â�çµõ ,�ãõ�� ( 1

ü±��Â� üÔ�î Â�çµõ ,�µ¨��� üÞî Â�çµõ ,ü±��Â� üÔ�î Â�çµõ ,�÷�Þ÷ ( 2

üÞ¨� üÔ�î Â�çµõ ,�µÆÆð üÞî Â�çµõ ,ü±��Â� üÔ�î Â�çµõ ,�ãõ�� ( 3

üÞ¨� üÔ�î Â�çµõ ,�µÆÆð üÞî Â�çµõ ,üÞ¨� üÔ�î Â�çµõ ,�÷�Þ÷ ( 4

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

2 3 3 4 4 4 3 3 1 3
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9 ÛÊê

Â�¡� ý�û¤�Ø�î ����

b

¨

98 ¤�Ø�î ����

b

¨ 1.9

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.1.9

À�� .À�µÆû ©¥¤ø ùøÂð ¤¢ ÍÖê ÂÔ÷ 9 ø ý¤��þ¢ �õ�÷¥ø¤ ùøÂð ¤¢ ÂÔ÷ 12 ,©¥¤ø ùøÂð ¤¢ ÂÔ÷ 16 ,ýÂÔ÷ 39 §�î ×þ ¤¢ (1

?À�µÆ�÷ ùøÂð ø¢ ßþ� ¥� ×þº�û �Ìä ö�÷� ÂÔ÷

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

?´¨� ��Àî , (2A)−
1

3

Û¬�� ,Àª�� A =
5

√

4

3

√
16 (

1

2

)−
4

3

Âð� (2

1 ( 4 0/75 ( 3 0/5 ( 2 0/25 ( 1

?´¨� üÖ�Ö� ý�Èþ¤ ø¢ ý�¤�¢ , (2m− 1)x2 + 6x+m− 2 = 0 �ø¢ ��¤¢ ý�ó¢�ãõ , m Âþ¢�Öõ �ä�Þ¹õ ��Àî ý�¥� �� (3

−1 < m < 2/5 ( 4 −1 < m < 3/5 ( 3 −2 < m < 3/5 ( 2 −2 < m < 2/5 ( 1

¤�¢�Þ÷ .Ý�û¢üõ ñ�Öµ÷� üÔ�õ ý�û y éÂÏ �� À��ø 2 Å³¨ ,´±·õ ý�û x éÂÏ �� À��ø 3 �¤ y = −x2 + 2x + 5 â��� ¤�¢�Þ÷ (4

?´¨� ñø� â�¤ ¥�ÆÞ�÷ ý��� ,ù¥�� ��Àî ¤¢ ÀþÀ�

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

(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.1.9

.À�µÆû ùøÂð ø¢ Âû �Ìä ö�÷� ÂÔ÷ 7 ø ñ�±��ê ùøÂð �Ìä ÂÔ÷ 12 ø üû�ÚÈþ�õ¥� ùøÂð �Ìä ÂÔ÷ 15 ,ýÂÔ÷ 42 §�î ×þ ¤¢ (5

?À�µÆ�÷ ùøÂð ø¢ ßþ� ¥� ×þº�û �Ìä ö�÷� ÂÔ÷ À��

22 ( 4 21 ( 3 18 ( 2 15 ( 1

?´¨� ��Àî ,

(
1+A−1

)1
2

Û¬�� ,Àª�� A =
5

√

9

√
3 (12)−1/5 Âð� (6

6 ( 4 5 ( 3 4 ( 2 3 ( 1
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?´¨� �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�¥� �� (7

2 < m < 6 ( 4 2 < m < 4 ( 3 2 < m < 5 ( 2 1 < m < 5 ( 1

¤�¢�Þ÷ .Ý�û¢üõ ñ�Öµ÷� üÔ�õ ý�û y éÂÏ �� À��ø 9 Å³¨ üÔ�õ ý�û x éÂÏ �� À��ø 2 �¤ y = x2 − x − 3 â��� ¤�¢�Þ÷ (8

?´¨� �û x ¤�½õ Âþ¥ ,ù¥�� ��Àî ¤¢ ,ÀþÀ�

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

(¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 3.1.9

?´¨� ��Àî ,Ýú÷ ÛØª ¤¢ ,�û�ÎÖ÷ ¢�Àã� ,Âþ¥ ý�Úó� ¤¢

2 ( 2 1/5 ( 1

1+
√
3 ( 4 2/5 ( 3

(9

?´¨� ��Àî ,

√

1+ tan2 x
(
2 sin2

π

4

− sin2 x
)
Û¬�� ,Àª�� π < x <

3π

2

Âð� (10

− cosx ( 4 − sinx ( 3 cosx ( 2 sinx ( 1

?´¨� �¤�¬ ��Àî �� , 1 <
2x− 3

x+ 1

< 3 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (11

x < −6 ( 4 x > 4 ( 3 R− [−4,6] ( 2 R− [−6,4] ( 1

6 �þ 5 �þ 4 �µ¨¢ Âû ¤¢ �î ý¤�Ï �� ,À�î ´¨¤¢ �þ�Þµõ ý�ûÛð �µ¨¢ À÷���üõ ,ÕþÂÏ À�� �� ,ÓÜµ¿õ Ûð á�÷ 8 ¥� üªøÂêÛð (12

?Àª�� ¢���õ ,ÓÜµ¿õ �¡�ª

168 ( 4 154 ( 3 140 ( 2 126 ( 1

(¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 4.1.9

?´¨� ��Àî ,Ýû¢¥�ø¢ ÛØª ¤¢ ,�û�ÎÖ÷ ¢�Àã� ,Âþ¥ ý�Úó� ¤¢

36 ( 2 34 ( 1

40 ( 4 38 ( 3

(13

?´¨� ��Àî ,

tanx
√

1+ tan2 x

(
1

sinx
− sinx

)
�¤�±ä Û¬�� ,Àª��

π

2

< x < π Âð� (14

cosx ( 4 cos2 x ( 3 − cosx ( 2 − cos2 x ( 1
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?´¨� ��Àî ,ù¥�� �¤�¬ �� ,

7x− 8

x2 − x− 2

>
x

x− 2

ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (15

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

º�û �î ý¤�Ï �� ,¢Âî ��¿µ÷� ÂÔ÷ 3 ö�÷� ß�� ¥� ö���üõ ÕþÂÏ À�� �� .À÷¤�¢ ´îÂª üþø¢¤� ¤¢ ÂÔ÷ 4 ,�÷�Þ÷ �¨¤Àõ 5 Âû ¥� (16

?À�ª�±÷ �¨¤Àõ ×þ ¥� ,ùÀª ��¿µ÷� ÂÔ÷ ø¢

640 ( 4 320 ( 3 270 ( 2 135 ( 1

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

4 3 1 3 3 1 4 3 1 2 3 4 1 5 2 4
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99 ¤�Ø�î ����

b

¨ 2.9

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.2.9

?´¨� ´¨¤¢�÷ �Î��¤ ��Àî ù�Ú÷� ,À�ª�� A ⊂ B ¯Âª �� üú� Â�è ý�ä�Þ¹õ ø¢ B ø A Âð� (1

B ∩ A′ = ∅ ( 4 A ∩B′ = ∅ ( 3 A−B′ = A ( 2 B −A′ = A ( 1

?´¨� Â��Â� ,�ä�Þ¹õ ��Àî �� , (A−B) ∪
(

(B ∩C)′ ∩
(
(B′ ∪ A)−B

)
)

ý�ä�Þ¹õ (2

B′
( 4 A ( 3 A ∩B′

( 2 A ∪B′
( 1

?´¨� ��Àî , y =
1

2

x+ 2 ø y =
√

x2 − 4x + 4 â��� ø¢ ý�û¤�¢�Þ÷ �� ¢øÀ½õ ý����÷ ´��Æõ (3

12 ( 4 10 ( 3 9 ( 2 8 ( 1

?´¨� ��Àî , AH á�Ô�¤� ýù¥�À÷� . CH = 9 ø sinC =
5

13

À��î ­Âê ,Âþ¥ ÛØª ¤¢

3/25 ( 1

3/5 ( 2

3/6 ( 3

3/75 ( 4

(4A

H B
C

?´¨� ��Àî ,¶Ü·õ ´��Æõ .´¨� 2x+ 3 ø 2x+ 1, x+ 1 �¤�¬ �� ,ý��þø��ó�Ý��ì ¶Ü·õ á�®� ýù¥�À÷� (5

39 ( 4 45 ( 3 56 ( 2 60 ( 1

(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.2.9

?´¨� ´¨¤¢�÷ �Î��¤ ��Àî .À�ª�� â�Âõ ý�ä�Þ¹õ ×þ �� ,Ýû ¥� �À� ø üú� Â�è ý�ä�Þ¹õ ø¢ B ø A À��î ­Âê (6

(A ∪B)′ = ∅ ( 4 A ∩B′ = A ( 3 A−B′ = ∅ ( 2 A ⊂ B′
( 1

?´¨� Â��Â� ,�ä�Þ¹õ ��Àî ��

(
A− (A ∩B′)

)
∪
(
B ∩ (A ∩B)′

)
ý�ä�Þ¹õ (7

B′
( 4 A′

( 3 B ( 2 A ( 1

��Àî , AB Í¡ù¤�� ýù¥�À÷� .À�µÆû âÏ�Öµõ B ø A ý�ÎÖ÷ ø¢ ¤¢ , y = x+ 7 ø y = |x − 2|+ |x+ 1| â��� ø¢ ý�û¤�¢�Þ÷ (8
?´¨�

10

√
2 ( 4 13 ( 3 12 ( 2 8

√
2 ( 1

ü � ã þ ,À ª� � � µ ¨¢ ö� ýù¤� Þ ª Â ��Â � ,� µ ¨¢ Â û �� Þ � ¢�À ã � � î Ý � � îü õ ýÀ � �� µ ¨¢ ý¤� Ï �¤ ¢Â ê ü ã � ± Ï ¢�À ä� (9

?´¨� ��Àî ,Ûú� ýù¤�Þª ý�µ¨¢ ¤¢ âì�ø Â¡� ý�ÜÞ� �¤�¬ ßþ� ¤¢ .

{
1

}
,
{
3,5

}
,
{
7,9,11

}
, · · ·

1651 ( 4 1639 ( 3 1589 ( 2 1563 ( 1
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?´¨� ��Àî , AH á�Ô�¤� ýù¥�À÷� . AC = 96 ø cotC =

√
5

2

,Âþ¥ ÛØª ¤¢ (10

48 ( 1

56 ( 2

64 ( 3

72 ( 4

A

B
H

C

?´¨� ��Àî ö� Í�½õ ,Àª�� â�Âõ À��ø 192 Û�ÎµÆõ ´��Æõ Âð� .´¨� ö� ­Âä Â��Â� 1/5 ¥� ÂµÞî À��ø 2 Û�ÎµÆõ ×þ ñ�Ï (11

64 ( 4 60 ( 3 56 ( 2 52 ( 1

?´¨� ��Àî , 6 ¢Àä ¤�� ×þ Ûì�À� öÀª ø¤ ñ�Þµ�� ,Ý��îüõ ���Â� üó��µõ ¤�Ï �� ¤�� �¨ �¤ Ýó�¨ §�� ×þ (12

31

72

( 4

91

216

( 3

41

108

( 2

13

36

( 1

(¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 3.2.9

?´¨� ��Àî ,

√
8+

√
27

5−
√
6

− 2

(
4

√
9− 1

)−1
�¤�±ä Û¬�� (13

√
2− 2

√
3 ( 4 1−

√
2 ( 3 −1+

√
2 ( 2 1+

√
3 ( 1

¤¢ .

{
1

}
,
{
2,3,4

}
, · · · ü�ãþ ,Àª�� Ûõ�î â�Âõ ùøÂð Âû ¢Àä ßþÂ¡� �î ,Ý��îüõ ýÀ���µ¨¢ üÖþÂÏ �� �¤ üó��µõ üã�±Ï ¢�Àä� (14

?´¨� ��Àî ,ö� Â¡� ø ñø� ¢Àä ø¢ ß�� ü��Æ� ý�Î¨�ø ,Ýú÷ ý�µ¨¢

74 ( 4 73 ( 3 72 ( 2 71 ( 1

?´¨� ��Àî , 1 <
x+ 1

2x− 1

< 3 ý�ó¢�ãõ�÷ ���� ý�ä�Þ¹õ (15

(0/8,2) ( 4 (1,2) ( 3 (0/8,1/2) ( 2 (0/6,1/5) ( 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 (16

?¢¤Áðüõ

(2,15) ( 4 (2,9) ( 3 (−1,4) ( 2 (−1,3) ( 1

?´¨� ��Àî , b − a ¤�ÀÖõ ßþÂµÈ�� .´¨� âì�ø y = 2x Í¡ Âþ¥ ¤¢ y = |2x2 − 4| ý�Î��® �� â��� ¤�¢�Þ÷ , (a, b) ýù¥�� ¤¢ (17

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

¤¢ Ýû �� À�û��¿÷ ,ö�÷� ÂÔ÷ ø¢ �î ý¤�Ï �� ,¢Âî ��ä¢ ü÷�Þúõ �� �¤ ¢�¡ üÞ�Þ¬ ´¨ø¢ 9 ¥� ÂÔ÷ 5 ö���üõ ÕþÂÏ À�� �� (18

?À��î ´îÂª ü÷�Þúõ

95 ( 4 91 ( 3 87 ( 2 84 ( 1

135



¤��î ,ö��¥Ýû ý�û��µî ñ�Þµ�� ��Àî �� .À÷�ùÀª ùÀ�� �ÆÔì ×þ ¤¢ é¢�Ê� �� ,üÆ�ÜÚ÷� ö��¥ ��µî 3 ø ü¨¤�ê ö��¥ ��µî ¸�� (19

?À÷Â�ðüõ ¤�Âì Ýû

1

56

( 4

1

28

( 3

1

21

( 2

1

14

( 1

(¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 4.2.9

?´¨� ��Àî ,

√
27− 1

4+
√
3

+
(
2−

√
3

)−1
�¤�±ä Û¬�� (20

1 ( 4 1+
√
3 ( 3 2

√
3 ( 2 1+ 2

√
3 ( 1

,ü¨À�û ý�ó�±÷¢ ´±Æ÷ ¤Àì .À�µÆû ,ü¨À�û ý�ó�±÷¢ ×þ üó��µõ ��Þ� ,ü��Æ� ý�ó�±÷¢ ×þ Ýû¢�÷�ª ø ÝµÔû ,��¨ ��Þ� (21

?´¨� ��Àî

9

4

( 4 2 ( 3

3

2

( 2

4

3

( 1

?´¨� ��Àî , −1 <
2x− 1

x+ 1

< 3 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ (22

R− [−4,−1] ( 4 R− [−4,0] ( 3 (4,+∞) ( 2 (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 (23

?¢¤Áðüõ

(1,5) ( 4 (2,5) ( 3 (5,−9) ( 2 (5,−7) ( 1

?´¨� ��Àî , b− a ¤�ÀÖõ ßþÂµÈ�� .´¨� y = 4x4 â��� ¤�¢�Þ÷ ¥� Â���� y = (x− 1)2 â��� ¤�¢�Þ÷ , (a, b) ýù¥�� ¤¢ (24

5

2

( 4 2 ( 3

3

2

( 2 1 ( 1

?À�î ´ê�þ¤¢ ,��µî ×þ Ûì�À� ÂÔ÷ Âû �Ø÷� ¯Âª �� ,¢Âî âþ¥�� ÂÔ÷ 3 ß�� �¤ �þ�Þµõ ��µî 5 ö���üõ ÕþÂÏ À�� �� (25

150 ( 4 135 ( 3 125 ( 2 105 ( 1

?À�µÆ�÷ Ýû ¤��î ¤¢ ,�ûö� ¥� ÂÑ÷ ¢¤�õ ¢Âê ø¢ ñ�Þµ�� ��Àî �� .À÷�ù¢�µÆþ� Ó¬ ×þ ¤¢ ÂÔ÷ 10 (26

9

10

( 4

4

5

( 3

3

4

( 2

2

3

( 1

26 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

3 4 2 2 3 4 1 3 3 1 1 4 3 2 3 2 3 3 4 2 4 1 3 4 4 4
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1400 ¤�Ø�î ����

b

¨ 3.9

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.3.9

[2,4] ýù¥� � , x >
3

2

ý�¥� � � ,

(
(m2 − 1)x2 − 4mx+ 4

)
(x− 3

√
x+ 2)

2x− 3

> 0 ý�ó¢�ãõ� ÷ ���� �ä�Þ¹õ À� �î ­Âê (1

?´¨� ��Àî m ¤�ÀÖõ .Àª��

2 ( 4 1 ( 3 ÂÔ¬ ( 2 -2 ( 1

��Àî ,�ó�±÷¢ ÝµÈû ø ¢�÷ ý�ÜÞ� .Àª��

k

m
Â��Â� , a

1

= 1 ¯Âª �� an+1 =
1

an
+ 1 üµÈð¥�� ý�ó�±÷¢ �À¬ ý�ÜÞ� À��î ­Âê (2

?´¨�

2m− k

k −m
( 4

k −m

k − 2m
( 3

k − 2m

k −m
( 2

k −m

2m− k
( 1

(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.3.9

?´¨� ��Àî , m ¤�ÀÖõ .Àª�� ù¥�� ×þ ÍÖê

(
(m2 − 1)x2 − 4mx+ 4

)
(2x − 3)

x− 3

√
x+ 2

≥ 0 ý�ó¢�ãõ�÷ ���� �ä�Þ¹õ À��î ­Âê (3

7

3

( 4 1 ( 3

1

3

( 2 -1 ( 1

?´¨� ��Àî ,�ó�±÷¢ ñø� ý�ÜÞ� À¬ �Â®Û¬�� .ÀþÂ�Ú� ÂÑ÷ ¤¢ �¤ a
1

= −1 ¯Âª �� an+1 = 2− 1

an
üµÈð¥�� ý�ó�±÷¢ (4

197 ( 4 -197 ( 3 -199 ( 2 -201 ( 1

?´¨� ��Àî ,

n∑

k=1

k

(
n

k

)

�¤�±ä Û¬�� (5

(n− 1)2n
( 4 (n− 1)2n−1

( 3 n2n
( 2 n2n−1

( 1

(¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 3.3.9

?´¨� ��Àî ,

(
a2 + b2 − 2ab

)
2

(
a2 + b2 + 2ab

)
2

¤�ÀÖõ , b =
4

√√
6+ 2 ø a =

4

√√
6− 2 À��î ­Âê (6

16(2−
√
3) ( 4 16(2+

√
3) ( 3 4(2−

√
3) ( 2 4(2+

√
3) ( 1

?´¨� ��Àî , x
1

+ x
2

¤�ÀÖõ .À�ª�� ,

(
3

√
x2 +

1

3

√
x2

+ 1

)(
3

√

x2 − 1

)
= 2

3

√
x ý�ó¢�ãõ ý�û���� x

2

ø x
1

À��î ­Âê (7

2 ( 4 1 ( 3 ÂÔ¬ ( 2 -1 ( 1

ùÀª Û�ØÈ� Ýû¢¥�ø¢ ý�þ�� §�î ¥�õ�Ç÷�¢ 4 ø Ýû¢¥�þ ý�þ�� §�î ¥�õ�Ç÷�¢ 4 Ûõ�ª ý¢Âð��õ üª¥�õ� ý�ÆÜ� ×þ ¤¢ (8

?¢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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(¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 4.3.9

?´¨� ��Àî ,

(
a+

1

a
+
√
2

)
2

(
a+

1

a
−
√
2

)
2

¤�ÀÖõ . a =
4

√

7− 4

√
3 À��î ­Âê (9

49 ( 4 25 ( 3 16 ( 2 9 ( 1

ùÀ÷�Þ�ì�� ý�ûñ�� �Â®Û¬�� ù�Ú÷� ,ÀûÀ� �Âî� �� �¤ Çó�� ¥� ö�õ�� 10 üÜä Âð� .´¨� ö�õ�� 100 �Âî� ø üÜä ñ�� á�Þ¹õ (10

?´¨� ��Àî ,�Âî� ý��óø� ñ�� .Àª Àû��¡ ö�õ�� 475 �ûö�

91 ( 4 85 ( 3 15 ( 2 9 ( 1

?´¨� ��Àî , OHB ¶Ü·õ ´��Æõ .´¨� À��ø 8 Â��Â� AB ë�¨ ñ�Ï ø ß�ì�Æó�ýø�Æµõ ABC ¶Ü·õ Âþ¥ ÛØª ¤¢ (11

8

2+
√
3

( 2

6

2+
√
3

( 1

16

3+ 2

√
2

( 4

12

3+ 2

√
2

( 3

۴۵◦

A

B C

O

H H ′

?À�ª�� Ýû ¤��î üÞ��Ýû ¢�Âê� �î ý¤�Ï �� ,À���È�� ��õ ×þ ¤ø¢ Âð��ª 3 ø ñ�±�ó�ø ßØþ¥�� 2 ,ñ�±��ê ßØþ¥�� 3 ÕþÂÏ À�� �� (12

432 ( 4 216 ( 3 144 ( 2 72 ( 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¤� �� (13

?´¨� ��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

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

5 2 4 3 2 1 4 4 1 2 2 1 2
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1401 ¤�Ø�î ����

b

¨ 4.9

(¤�Èî Û¡�¢) ü®�þ¤ �µª¤ ����

b

¨ 1.4.9

?´¨� ��Àî ,üÞú¨ ö¤�Ö� ¤�½õ .´¨� 2 Â��Â� y = mx2 − 12x + 5m− 1 â��� ¤�ÀÖõ ßþÂµÞî (1

x = 3/5 ( 4 x = 3 ( 3 x = 2/5 ( 2 x = 2 ( 1

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� (2

?´¨� ��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

?À�ª�� ¢Âê ø �ø¥ ö��õ ¤¢ ×þ ö� ��ì¤� �î ´ª�÷ ö���üõ ý¤�ÂØ� Â�è ��ì¤� �� üÞì¤ ¸�� üã�±Ï ¢Àä À�� (3

2400 ( 4 2160 ( 3 1920 ( 2 1840 ( 1

(¤�Èî ¥� �¤�¡) ü®�þ¤ �µª¤ ����

b

¨ 2.4.9

,�ûâ�Âõ ßþ� Í�½õ .´¨� üÜ±ì ùÀª Ý¨¤ â�Âõ ´��Æõ Â��Â� 9 ,â�Âõ Âû ´��Æõ �î À�îüõ Ý¨¤ üþ�ûâ�Âõ ¥�õ�Ç÷�¢ ×þ (4

?´¨� ��Àî ,�ó�±÷¢ ßþ� ´±Æ÷ ¤Àì .À�û¢üõ ü¨À�û �ó�±÷¢ ×þ Û�ØÈ�

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

?´¨� ��Àî ,üÞú¨ §�

b

¤ ñ�Ï .´¨� §�Þõ ����÷ ö� ¥�ÆÞ�÷ Â� �ø¢ ����÷ ¤¢ y = 3x2 + (2m− 1)x +m+
4

3

â��� ¤�¢�Þ÷ (5

−1
2

( 4 −7
6

( 3 − 5

18

( 2 − 1

18

( 1

5 ýø¤ À�÷���üõ ö�¤�Þ�� ÕþÂÏ À�� �� .À÷�ªüõ °Îõ ¢¤�ø ö�õ¥Ýû ¤�Þ�� 7 .¢¤�¢ ¤�Âì Óþ¢¤ ×þ ¤¢ üóÀ�¬ 5 °Îõ ×þ ¤¢ (6

?À���È�� Ýû ¤��î À�û��¿÷ �ú÷� ¥� ÂÔ÷ ø¢ �î ý¤�Ï �� ,À���È�� üóÀ�¬

2280 ( 4 2040 ( 3 1800 ( 2 1560 ( 1

?´¨� 7 Â��Â� ùÀªø¤ ¢Àä ø¢ á�Þ¹õ ø 3 �ÂÌõ ¢Àä ×þ Ûì�À� ,ñ�Þµ�� ��Àî �� .Ý��îüõ ���Â� �¤ ßÚÞû §�� ø¢ (7

1

3

( 4

1

6

( 3

1

9

( 2

1

18

( 1

(¤�Èî Û¡�¢) ü�Â¹� �µª¤ ����

b

¨ 3.4.9

?´¨� ��Àî

4

√
(
4+

√
7

)−1
√

1+
√
7�¤�±ä Û¬�� (8
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4

√
2 ( 4 2 ( 3

4

√
2 ( 2 1 ( 1
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?´¨� ��Àî Ýû¢�÷�ª �ÜÞ� ,À�ª�� üÎ¡ ý�Úó� ×þ Ýû¢ ø Ý¹�� ��Þ� °��Â� �� 5 ø 8 Âð� (9

1/4 ( 4 2/4 ( 3 9/6 ( 2 11/6 ( 1

?¢¤ÁðüÞ÷ ��Êµ¿õ ý�û¤�½õ ��¨ ����÷ ¥� y = ax2 + (3+ 2a)x üÞú¨ , a ¤�ÀÖõ À�� ý�¥� �� (10

2 ( 4 1 ( 3 a Âþ¢�Öõ ��Þ� ( 2 a ¤�ÀÖõ º�û ( 1

��µî 4 ö���üõ ÕþÂÏ À�� �� .Ýþ¤�¢ ¤��µ¡� ¤¢ ,´¨�ú÷� ø�� Ýû ´Æþ¥ ø ×þ��ê ,ü®�þ¤ �î ÓÜµ¿õ ��ä�®�õ ¤¢ ��µî 7 (11

?¢�È÷ ��¿µ÷� ´Æþ¥ ,¢�ª ��¿µ÷� ×þ��ê Âð� ø ¢�ª ��¿µ÷� ��÷ ´Æþ¥ ,¢�ª ��¿µ÷� ü®�þ¤ Âð� �î ¢Âî ��¿µ÷� ý¤�Ï �¤

16 ( 4 15 ( 3 11 ( 2 10 ( 1

(¤�Èî ¥� �¤�¡) ü�Â¹� �µª¤ ����

b

¨ 4.4.9

?´¨� ��Àî

(√
2+

√
5√

10+ 2

)
(√

3−
√
5−

√

3+
√
5

)

�¤�±ä Û¬�� (12

√
2 ( 4 1 ( 3 −

√
2 ( 2 -1 ( 1

Â��Â� ,üõ�Þä �ÜÞ� ��¤¢ ßþÂµð¤�� °þÂ® Âð� .À�µÆû �ø¢ ��¤¢ �ó�±÷¢ ×þ ÝµÔû ø Ý¹�� ��Þ� °��Â� �� 17/2 ø 14 ¢�Àä� (13

?´¨� ñø� �ÜÞ� Â��Â� À�� Ýû¢�÷�� �ÜÞ� ,Àª�� Ý¹�� �ÜÞ� ��þÂì

1

70

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

?´¨� ¤ÀÖ� b− a ¤�ÀÖõ .ÅØäÂ� ø ¢¤�¢ ¤�Âì y = 2bx2 − bx− 1 üÞú¨ ýø¤ y = −ax2 + ax+ 2 üÞú¨ §�

b

¤ (14

18 ( 4 -18 ( 3 6 ( 2 −6 ( 1

�� ,¢�¢ ¤�Âì Ýû ¤��î �ÆÔì ×þ ¤¢ ö���üõ ÕþÂÏ À�� �� �¤ ¤�õ� á�®�õ �� �þ�Þµõ ��µî 2 ø ü®�þ¤ á�®�õ �� �þ�Þµõ ��µî 4 (15

?Àª�� �ø�Ôµõ , (Â¡� ø ñø� ��µî �¹�) ��µî Âû ¤ø�¹õ ��µî ø¢ á�®�õ �î ý¤�Ï

24 ( 4 48 ( 3 72 ( 2 96 ( 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¢ (16

?¢�ªüõ Âû�Ò "´È�' �� �Ø¨ ø¢ �

f

Ö�ì¢ ,ñ�Þµ�� ��Àî �� á�Þ¹õ ¤¢ .Ý��îüõ ���Â� ÂÚþ¢ �Ø¨ ø¢
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8

( 4

3

4

( 3

1

2

( 2

1

4

( 1
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4− 401 1− 361 1− 321 4− 281 2− 241 2− 201 2− 161 3− 121 4− 81 2− 41 1− 1

4− 402 3− 362 4− 322 1− 282 4− 242 4− 202 2− 162 2− 122 2− 82 3− 42 1− 2

3− 403 2− 363 2− 323 3− 283 2− 243 4− 203 4− 163 2− 123 1− 83 2− 43 1− 3

4− 404 1− 364 1− 324 2− 284 1− 244 1− 204 1− 164 2− 124 3− 84 2− 44 3− 4

3− 405 2− 365 2− 325 2− 285 3− 245 2− 205 3− 165 4− 125 3− 85 2− 45 2− 5

4− 406 2− 366 3− 326 2− 286 3− 246 2− 206 2− 166 3− 126 3− 86 3− 46 4− 6

4− 407 4− 367 2− 327 4− 287 1− 247 1− 207 4− 167 3− 127 4− 87 1− 47 3− 7

3− 408 1− 368 1− 328 4− 288 3− 248 2− 208 3− 168 3− 128 3− 88 4− 48 4− 8

4− 409 3− 369 2− 329 3− 289 2− 249 1− 209 2− 169 1− 129 4− 89 2− 49 1− 9

4− 410 1− 370 3− 330 1− 290 1− 250 3− 210 4− 170 3− 130 2− 90 3− 50 2− 10

2− 411 3− 371 4− 331 2− 291 2− 251 1− 211 4− 171 3− 131 3− 91 2− 51 3− 11

2− 412 3− 372 2− 332 2− 292 1− 252 3− 212 3− 172 1− 132 4− 92 2− 52 3− 12

1− 413 1− 373 1− 333 2− 293 3− 253 2− 213 2− 173 1− 133 2− 93 4− 53 2− 13

3− 414 2− 374 4− 334 1− 294 2− 254 1− 214 1− 174 4− 134 3− 94 2− 54 3− 14

3− 415 4− 375 1− 335 3− 295 2− 255 4− 215 2− 175 3− 135 4− 95 4− 55 4− 15

2− 416 2− 376 1− 336 4− 296 4− 256 1− 216 1− 176 2− 136 1− 96 3− 56 2− 16

1− 417 1− 377 2− 337 3− 297 2− 257 3− 217 2− 177 4− 137 3− 97 4− 57 3− 17

2− 418 4− 378 2− 338 2− 298 2− 258 4− 218 4− 178 1− 138 3− 98 3− 58 3− 18

3− 419 1− 379 3− 339 1− 299 2− 259 2− 219 2− 179 2− 139 3− 99 3− 59 3− 19

4− 420 3− 380 3− 340 2− 300 4− 260 3− 220 2− 180 3− 140 2− 100 2− 60 1− 20

4− 421 2− 381 3− 341 2− 301 1− 261 1− 221 2− 181 2− 141 2− 101 2− 61 2− 21

−422 3− 382 1− 342 1− 302 3− 262 2− 222 4− 182 2− 142 4− 102 1− 62 3− 22

−423 4− 383 1− 343 2− 303 2− 263 1− 223 1− 183 4− 143 1− 103 1− 63 2− 23

−424 1− 384 1− 344 1− 304 2− 264 1− 224 1− 184 2− 144 1− 104 4− 64 3− 24

−425 2− 385 2− 345 1− 305 3− 265 4− 225 2− 185 2− 145 4− 105 2− 65 4− 25

−426 3− 386 4− 346 1− 306 4− 266 4− 226 1− 186 2− 146 3− 106 4− 66 2− 26

−427 2− 387 3− 347 4− 307 1− 267 3− 227 4− 187 3− 147 3− 107 2− 67 2− 27

−428 1− 388 3− 348 4− 308 1− 268 4− 228 3− 188 4− 148 3− 108 2− 68 4− 28

−429 3− 389 4− 349 4− 309 1− 269 3− 229 3− 189 4− 149 4− 109 3− 69 1− 29

−430 3− 390 2− 350 2− 310 2− 270 1− 230 3− 190 3− 150 3− 110 1− 70 3− 30

−431 1− 391 3− 351 4− 311 1− 271 4− 231 2− 191 4− 151 3− 111 3− 71 1− 31

−432 4− 392 4− 352 2− 312 4− 272 1− 232 4− 192 3− 152 1− 112 2− 72 2− 32

−433 3− 393 2− 353 3− 313 3− 273 4− 233 1− 193 4− 153 3− 113 4− 73 4− 33

−434 1− 394 3− 354 1− 314 4− 274 2− 234 2− 194 1− 154 1− 114 1− 74 4− 34

−435 2− 395 1− 355 4− 315 2− 275 3− 235 1− 195 4− 155 2− 115 1− 75 2− 35

−436 1− 396 4− 356 3− 316 3− 276 1− 236 2− 196 3− 156 1− 116 1− 76 2− 36

−437 2− 397 2− 357 3− 317 4− 277 1− 237 2− 197 4− 157 4− 117 2− 77 3− 37

−438 1− 398 4− 358 1− 318 2− 278 2− 238 1− 198 2− 158 3− 118 3− 78 3− 38

−439 2− 399 2− 359 2− 319 1− 279 2− 239 1− 199 4− 159 2− 119 2− 79 2− 39

−440 3− 400 4− 360 3− 320 1− 280 4− 240 2− 200 4− 160 3− 120 3− 80 3− 40
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