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ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ
ŬƉŹƈŷƃƅƊ 36 şƆŹƋ� 102 ŬƉƆƑźƅƂƅƇ 2003 ťŽƊƁƎƈŷŹ
ŭſƂŵƋƎƃƅ� 357− 22378101 ůŹƄ� 357− 22379122

BLR�BLR�NQF�BX VVV�BLR�NQF�BX

ťŝŒ ťůūŬŤŝťŢ ŧŝţŢŧŝŮŤťŢ ŪŦůŧūŤŝ¥ŝ
ŤƊƆƀŹƁŶ �� ţƅƊƃŷƅƊ ����

ΊũŤţŦţũ
ŞŒ � şŒ ŦůťŠŤŪů

űŬŪŨŪŭ� �� Ƅž�Ƌŵ

� ŧŹ ƈƊ��ƂſƆƓƈŽƉŽ �ƆƅƈŽƁƉƀƁŴ Ɖƅ ƋƒƂƂƅ Ź�ŹƃƉŶƈŽƎƃ Ž�ƀƂŵŻƅƃƉŹƇ �Ƒƃƅ �ŷŹ Ź�ŴƃƉſƈſ
ŻƀŹ ƁŴΌŽ ŽƆƓƉſƈſ�
Ţ ƈƊ��ƂŶƆƎƈſ ƃŹ ŻŷƃŽƀ �Ž �ŹƒƆƀƈ�Ź ƈƉƅƃ ŹƃƉŷƈƉƅƀƌƅ ƁƒƁƂƅ�

� ŤŴΌŽ ƈƎƈƉŶ Ź�ŴƃƉſƈſ źŹΌ�ƅƂƅŻŽŷƉŹƀ �Ž 4 �ƅƃŴżŽƇ� şƀŹ ƁŴΌŽ ƂŹƃΌŹƈ�ŵƃſ Ź�ŴƃƉſƈſ
ŹƋŹƀƆŽŷƉŹƀ 1 �ƅƃŴżŹ�

� ŝ�ŴƃƉſƈſ ƈŽ ŴƈƁſƈſ �Ž �ŹƒƆƀƈ�Ź ƈŽ �ŽƆƀƈƈƑƉŽƆŹ Ź�Ƒ ŵƃŹƃ ƁƒƁƂƅ ΌŽƎƆŽŷƉŹƀ ƂŹƃз
ΌŹƈ�ŵƃſ� Š�ŽƀżŶ ſ żƀƑƆΌƎƈſ ΌŹ ŻŷƃŽƀ ſƂŽƁƉƆƅƃƀƁŴ ƅ�ƅƀƅżŶ�ƅƉŽ ƈſ�Ŵżƀ Ŷ ƈźŶƈƀ�ƅ
ƁŹΌƀƈƉŴ Ɖſƃ Ź�ŴƃƉſƈſ ƂŹƃΌŹƈ�ŵƃſ�

� Ŧ�ƅƆŽŷƉŽ ƃŹ ƌƆſƈƀ�ƅ�ƅƀŶƈŽƉŽ Ɖƅƃ ƌƓƆƅ żŷ�ƂŹ Ź�Ƒ ƉƀƇ ŹƈƁŶƈŽƀƇ ŻƀŹ źƅſΌſƉƀƁŵƇ �ƆŹз
Ƅ̭ŽƀƇ�

� ŬƊƈƉŶƃŽƉŹƀ Ƒ�ƎƇ ƈſ�ŽƀƓƃŽƉŽ ƉƀƇ Ź�ŹƃƉŶƈŽƀƇ ƈƉƅ ŽƀżƀƁƑ ŵƃƉƊ�ƅ Ź�ŹƃƉŶƈŽƎƃ ƈƉŹ ƉŽз
ƂŽƊƉŹŷŹ �ŵƃƉŽ ƂŽ�ƉŴ ƉſƇ ŽƄŵƉŹƈſƇ ŹƋƅƒ źŽźŹƀƎΌŽŷƉŽ ƑƉƀ ƅƀ Ź�ŹƃƉŶƈŽƀƇ ŽŷƃŹƀ ƉŽƂƀƁŵƇ�

ūźƈźŽžŸżźƋź Ɗƌ�ƄŷƈƐƊƀƉ ź�źƅƋŷƊžƐƅ

�� ŧŹ Ɗ�ƅƂƅŻŷƈŽƉŽ Ɖƅ ŴΌƆƅƀƈ�Ź 2 + 3�

6ŝ� 5Ş� 4ş� 3¥� 2Š�

ŭƐƊƋŷ ƈƊ��ƂŶƆƎƈſ

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

ŦźƅƁźƊŶƅƀ ƈƊ��ƂŶƆƎƈſ

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š
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�� ŽƎƆƅƒ�Ž ƉƀƇ ŻƆŹƋƀƁŵƇ �ŹƆŹƈƉŴƈŽƀƇ ƉƎƃ ƈƊƃŹƆƉŶƈŽƎƃ�

y = 3x− 2 	�


y = x2 	�


y = 1− x2 	�


y = x+ 6 	�


ŭƅ žŽƒŻƅƇ ƉƎƃ ŻƆŹƋƀƁƓƃ �ŹƆŹƈƉŴƈŽƎƃ �ƅƊ żŽƃ ŵƌƅƊƃ ƁƅƀƃŴ ƈſ�ŽŷŹ ŽŷƃŹƀ Ɖƅ�

	�
 ƁŹƀ 	�
ŝ� 	�
 ƁŹƀ 	�
Ş� 	�
 ƁŹƀ 	�
ş� 	�
 ƁŹƀ 	�
¥� 	�
 ƁŹƀ 	�
Š�

�� ũƀ ƈƊƃŹƆƉŶƈŽƀƇ f ƁŹƀ g �ŽƉŹΌŵƉƅƊƃ ƉŹ ƈƉƅƀƌŽŷŹ �ƀŹƇ żƀŹƉŽƉŹŻ�ŵƃſƇ ƉƆƀŴżŹƇ ƎƇ ŽƄŶƇ�

f (a,β, γ) = (β, a, γ) ƁŹƀ g (a,β, γ) = (γ, a,β)

ŭƅ ƈƒ�źƅƂƅ f ◦g ŽŷƃŹƀ ſ ƈƊƃŶΌſƇ ƈƒƃΌŽƈſ ƈƊƃŹƆƉŶƈŽƎƃ (f ◦ g) (x) = f (g(x))� Ţ ƉƆƀŴżŹ
�ƅƊ �ƆƅƁƒ�ƉŽƀ Ź�Ƒ Ɖƅ (g ◦ f) (a,β, γ) ŽŷƃŹƀ ſ�

(a,β, γ)ŝ� (β, a, γ)Ş� (γ,β, a)ş� (a, γ,β)¥� (γ,β,βγ)Š�

�� ŬƉƅ ŷżƀƅ Ž�ŷ�Žżƅ ƈƌŽżƀŴžƅƊ�Ž ŵƃŹƃ ƁƒƁƂƅ ƁŹƀ �ƀŹ �ŹƆŹźƅƂŶ� ŭƅ �ŵŻƀƈƉƅ �ƂŶΌƅƇ ƉƎƃ
�ŽƆƀƅƌƓƃ �ƅƊ ƌƎƆŷžƅƊƃ Ɖƅ Ž�ŷ�Žżƅ ŽŷƃŹƀ�

2ŝ� 3Ş� 4ş� 5¥� 6Š�

�� ŭƅ ŻƀƃƑ�Žƃƅ
ş = 2 · 4 · 6 · 8 · · · 2ν

ƉƎƃ ν �ƆƓƉƎƃ ΌŽƉƀƁƓƃ ŴƆƉƀƎƃ ŹƁŽƆŹŷƎƃ żƀŹƀƆŽŷƉŹƀ �Ž Ɖƅ 2020� Ţ �ƀƁƆƑƉŽƆſ żƊƃŹƉŶ
Ɖƀ�Ŷ ƉƅƊ ν ŹƃŶƁŽƀ ƈƉƅ żƀŴƈƉſ�Ź�

[1, 11]ŝ� [15, 37]Ş� [43, 53]ş� [54, 97]¥� [100, 111]Š�

�� ũ ŹƆƀΌ�ƑƇ »
11 + 6

√
2 +
»
3− 2

√
2

ƀƈƅƒƉŹƀ �Ž�

14 + 4
√
2ŝ� 2 + 2

√
2Ş�

√
2ş� 8¥� 4Š�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �
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�� ŭƅ �ƂŶΌƅƇ ƉƎƃ ƉƆƀŴżƎƃ ΌŽƉƀƁƓƃ �ƆŹŻ�ŹƉƀƁƓƃ ŹƆƀΌ�Ɠƃ (x, y, z) �ƅƊ ƀƁŹƃƅ�ƅƀƅƒƃ Ɖƅ
ƈƒƈƉſ�Ź 





x(x+ y + z) = 26

y(x+ y + z) = 27

z(x+ y + z) = 28

ŽŷƃŹƀ�

1ŝ� 2Ş� 3ş� 4¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

�� � ŭƅ �ƂŶΌƅƇ ƉƎƃ ƂƒƈŽƎƃ ƉſƇ ŽƄŷƈƎƈſƇ

2ſ�2x+ 7ſ�x+ 6 = 0

ƈƉƅ żƀŴƈƉſ�Ź [0, 2π] ŽŷƃŹƀ�

0ŝ� 1Ş� 2ş� 4¥� ŤŹƃŵƃŹ
Ź�Ƒ ŹƊƉŴ

Š�

�� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź żŷƃŽƉŹƀ ƑƉƀ ŝŞ = 4 BL,Ŧŝ = 5 BL,ŦŞ = 7 BL ƁŹƀ ŝŰ = 16 BL�

Ŧ

ŝ

Ű
Ů

Ş

5

7

4

16

ŭƅ �ŶƁƅƇ ƉſƇ ƌƅƆżŶƇ ŰŮ ŽŷƃŹƀ�

5 BLŝ� 6 BLŞ� 7 BLş� 9 BL¥� 12 BLŠ�

ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ŠƉŹƀƆŽŷŹ ŬŽƂŷżŹ �



ŞŒ � şŒ ťƊƁŽŷƅƊ 21ſ ŤƊ�ƆƀŹƁŶ ŦŹΌſ�ŹƉƀƁŶ ũƂƊ��ƀŴżŹ ţƅƒƃƀƅƇ 2020

�� Ţ ŻƆŹƋƀƁŶ �ŹƆŴƈƉŹƈſ ƉſƇ ƈƊƃŴƆƉſƈſƇ f ŽŷƃŹƀ ŽƊΌŽŷŹ ŻƀŹ Ɖſƃ ƅ�ƅŷŹ ƀƈƌƒƅƊƃ�

f(1) ! f(2), f(3) " f(4) ƁŹƀ f(5) = 5

ŝ�Ƒ ƉƀƇ �ƀƅ ƁŴƉƎ Ž�ƀƂƅŻŵƇ ŹƂſΌŶƇ ŽŷƃŹƀ ſ�

f(0) < 0ŝ� f(0) = 0Ş� f(1) < f(0) < f(−1)ş�

f(0) = 5¥� f(0) > 5Š�

��� Ţ �ŹƆŴƈƉŹƈſ
(
1

2

)KNF4
(
1

x2

)

Ƒ�ƅƊ x $= 0 ŽŷƃŹƀ ŷƈſ �Ž�

xŝ� |x|Ş� x2ş� 1

x2
¥� 1

|x|Š�

��� ŭŹ ƍſƋŷŹ 1, 8, 9, 9 ŽŷƃŹƀ ŻƆŹ��ŵƃŹ ƈŽ ƉŵƈƈŽƆƀƇ ƁŴƆƉŽƇ� Š�ƀƂŵŻƅƊ�Ž ƉƊƌŹŷŹ żƒƅ Ź�Ƒ ƉƀƇ
ƉŵƈƈŽƆƀƇ ƁŴƆƉŽƇ� Ţ �ƀΌŹƃƑƉſƉŹ Ɖƅ ŴΌƆƅƀƈ�Ź ƉƎƃ ƍſƋŷƎƃ ƈƉƀƇ ƁŴƆƉŽƇ �ƅƊ Ž�ƀƂŵƌΌſƁŹƃ
ƃŹ ŽŷƃŹƀ �ƅƂƂŹ�ƂŴƈƀƅ ƉƅƊ 3 ŽŷƃŹƀ ŷƈſ �Ž�

1

4
ŝ� 1

3
Ş� 1

2
ş� 2

3
¥� 3

4
Š�

��� şƀŹ Ɖſƃ ŹƁƅƂƅƊΌŷŹ {aν} ƀƈƌƒŽƀ

aν = aν−1 + aν−3,

ŻƀŹ ƑƂƅƊƇ ƉƅƊƇ ΌŽƉƀƁƅƒƇ ŹƁŵƆŹƀƅƊƇ ν " 4� ŝƃ a1 = 3 ƁŹƀ a6 = 30 ƉƑƉŽ ƅ ƑƆƅƇ a8 ƉſƇ
ŹƁƅƂƅƊΌŷŹƇ ŽŷƃŹƀ ƅ�

42ŝ� 59Ş� 63ş� 80¥� 101Š�

��� ŝƃ ŻƃƎƆŷžƅƊ�Ž ƑƉƀ

1 +
1

4
+

1

9
+

1

16
+

1

25
+ · · · = π2

6
,

ƉƑƉŽ ſ Ɖƀ�Ŷ ƉƅƊ ŹΌƆƅŷƈ�ŹƉƅƇ

1 +
1

9
+

1

25
+

1

49
+

1

81
+ · · ·

ŽŷƃŹƀ ŷƈſ �Ž�

π2

7
ŝ� π2

8
Ş� π2

9
ş� π2

10
¥� π2

5
Š�
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��� ũ ŪƊΌŹŻƑƆŹƇ �ƅƊ ƅżſŻŽŷ ŹƊƉƅƁŷƃſƉƅ ƉƆŵƌŽƀ �Ž ƈƉŹΌŽƆŶ ƉŹƌƒƉſƉŹ ƁŹƀ ƅ ŝƆŷƈƉŹƆƌƅƇ
�ƅƊ ƅżſŻŽŷ �ƅƉƅƈƊƁƂŵƉŹ ƉƆŵƌŽƀ �Ž ƉƆƀ�ƂŴƈƀŹ ƉŹƌƒƉſƉŹ� ũ ŝƆŷƈƉŹƆƌƅƇ żŷƃŽƀ �ƆƅźŴżƀз
ƈ�Ź a �ŵƉƆƎƃ ƈƉƅƃ ŪƊΌŹŻƑƆŹ ƁŹƀ �Ž ŵƃŹ �ƆƑƈƉŹŻ�Ź ŽƁƁŷƃſƈſƇ ƄŽƁƀƃƅƒƃ ƉŹƊƉƑƌƆƅƃŹ
�ƆƅƇ Ɖſƃ ŷżƀŹ ƁŹƉŽƒΌƊƃƈſ� Ţ Ź�ƑƈƉŹƈſ ƈŽ �ŵƉƆŹ �ƅƊ ΌŹ żƀŹƃƒƈŽƀ ƅ ŝƆŷƈƉŹƆƌƅƇ ŻƀŹ
ƃŹ ƋƉŴƈŽƀ Ɖƅƃ ŪƊΌŹŻƑƆŹ ŽŷƃŹƀ�

6aŝ� 4aŞ� 2a

3
ş� 3a

2
¥� 4a

3
Š�

��� ũ �ƀƁƆƑƉŽƆƅƇ ΌŽƉƀƁƑƇ ŹƁŵƆŹƀƅƇ k ƓƈƉŽ ƅ ŹƆƀΌ�ƑƇ

(k + 1) + (k + 2) + · · ·+ (k + 19)

ƃŹ ŽŷƃŹƀ ƉŵƂŽƀƅ ƉŽƉƆŴŻƎƃƅ ŽŷƃŹƀ�

6ŝ� 7Ş� 8ş� 9¥� 10Š�

��� Ţ �ŵƈſ Ɖƀ�Ŷ ƉƎƃ ƌƆƑƃƎƃ ŻƀŹ ƃŹ żƀŹƃƒƈƅƊƃ ƄŽƌƎƆƀƈƉŴ 20 ŴƉƅ�Ź �ƀŹ ƈƊŻƁŽƁƆƀ�ŵƃſ
Ź�ƑƈƉŹƈſ ŽŷƃŹƀ 54 LHM� ŦƀŹ żŽƒƉŽƆſ ƅ�ŴżŹ �ƅƊ Ź�ƅƉŽƂŽŷƉŹƀ Ź�Ƒ x ŴƉƅ�Ź żƀŴƃƊƈŽ
Ɖſƃ ŷżƀŹ Ź�ƑƈƉŹƈſ �Ž �ŵƈſ Ɖƀ�Ŷ ƉƎƃ ƌƆƑƃƎƃ ƉƅƊƇ ƃŹ ŽŷƃŹƀ t LHM� Ţ �ŵƈſ Ɖƀ�Ŷ ƉƎƃ
ƌƆƑƃƎƃ ƁŹƀ ƉƎƃ żƒƅ ƅ�ŴżƎƃ ŻƀŹ ƃŹ żƀŹƃƒƈƅƊƃ ŹƊƉŶ Ɖſƃ Ź�ƑƈƉŹƈſ ŽŷƃŹƀ 56 LHM� ũ
Ɖƒ�ƅƇ �ƅƊ ŹƃŹ�ŹƆƀƈƉŴ Ɖſƃ ƈƌŵƈſ �ŽƉŹƄƒ ƉƅƊ x ƁŹƀ t ŽŷƃŹƀ�

x =
40

t− 54
ŝ� x =

1080

t− 54
Ş� x =

40

t− 56
ş� x =

1080

t− 56
¥� x =

1120

t− 20
Š�

��� ŦŽ Ɖƅƃ ƈƊ�źƅƂƀƈ�Ƒ L@W{ ,!} ƈƊ�źƅƂŷžƅƊ�Ž Ɖƅƃ �ŽŻŹƂƒƉŽƆƅ ŹƆƀΌ�Ƒ �ŽƉŹƄƒ ƉƎƃ ŝ,Ş�
Ţ ŽƂŴƌƀƈƉſ Ɖƀ�Ŷ ƉſƇ ƈƊƃŴƆƉſƈſƇ

y = L@W{
√
x, |x− 1|}

ŽŷƃŹƀ�

1

2
ŝ�

√
5− 1

2
Ş� 1ş�

√
2¥�

√
5 + 1

2
Š�
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��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź żŷƃŽƉŹƀ ƉŽƉƆŴŻƎƃƅ ŝŞşΊ �Ž ƁŵƃƉƆƅ ƉƅƊ Ɖƅ ƈſ�Žŷƅ ũ� ŦŽ �ƂŽƊз
ƆŵƇ ƉŹ Ɖ�Ŷ�ŹƉŹ şΊ ƁŹƀ ŝΊ ƁŹƉŹƈƁŽƊŴžƅƊ�Ž ŽƁƉƑƇ ƉƅƊ ƉŽƉƆŹŻƓƃƅƊ żƒƅ ƀƈƑ�ƂŽƊƆŹ
ƉƆŷŻƎƃŹ #ŠşΊ ƁŹƀ #ŝΊš�

š

ŝ

Ş ş

Ί

Šũ

ũ ƂƑŻƅƇ ƉƅƊ Ž�źŹżƅƒ ƉƅƊ ƉƆƀŻƓƃƅƊ #šΊŠ �ƆƅƇ Ɖƅ Ž�źŹżƑƃ ƉƅƊ ƉƆƀŻƓƃƅƊ #Ίũş ŽŷƃŹƀ�
1

2
ŝ� 1Ş� 2

5
ş� 3

2
¥� 2Š�

��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź ƀƈƌƒŽƀ ƑƉƀ�

Ťş
ŝŤ =

1− 2ƈƊƃ80◦

2ƈƊƃ80◦ , ∠ŤΊş = 70◦ ƁŹƀ ∠ŤşΊ = 30◦

ŝ

ş

Ί

Ť

x

70◦

30◦

ŭƑƉŽ ſ ŻƎƃŷŹ ∠x ŵƌŽƀ �ŵƉƆƅ�

45◦ŝ� 60◦Ş� 55◦ş� 50◦¥� 40◦Š�
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��� şƀŹ ƁŴΌŽ ŹƁŵƆŹƀƅ ΌŽƉƀƁƑ ŹƆƀΌ�Ƒ k ſ Sk ŽŷƃŹƀ ŹƒƄƅƊƈŹ ŹƆƀΌ�ſƉƀƁŶ �ƆƑƅżƅƇ �Ž �ƆƓƉƅ
ƑƆƅ Ɖƅƃ ŹƆƀΌ�Ƒ 1 ƁŹƀ żƀŹƋƅƆŴ k�

	şƂź �źƈʘŽžƂżΛź ƀ S3 žˌƅźƂ ƀ �ƈ˜ƇŽƇƉ 1, 4, 7, 10, . . .


ŭƅ �ƂŶΌƅƇ ƉƎƃ Ɖƀ�Ɠƃ ƉƅƊ k ŻƀŹ ƉƀƇ ƅ�ƅŷŽƇ ƅƀ Sk �ŽƆƀŵƌƅƊƃ Ɖƅƃ ƑƆƅ 2020 ŽŷƃŹƀ�

0ŝ� 2Ş� 4ş� 10¥� 2020Š�

��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź ƋŹŷƃŽƉŹƀ ſ�ƀƁƒƁƂƀƅ �Ž ƁŵƃƉƆƅ ũ ſ ŝΊ ŽŷƃŹƀ żƀŴ�ŽƉƆƅƇ ƁŹƀ ſ ŝŞş
ŽŷƃŹƀ �ƀŹ ƌƅƆżŶ� ΊŷƃŽƉŹƀ ƑƉƀ Şũ = 5 ƁŹƀ ∠ŝŞũ = ∠Ίũş = 60◦�

ŝ

Ş
ş

Ί ũ

ŭƅ �ŶƁƅƇ ƉƅƊ Şş ŽŷƃŹƀ�

3ŝ� 3 +
√
3Ş� 5−

√
3

2
ş� 5¥� ŤŹƃŵƃŹ

Ź�Ƒ ŹƊƉŴ
Š�

��� ŬƉƅ �ƀƅ ƁŴƉƎ ƈƌŶ�Ź Ɖƅ ƉƆŷŻƎƃƅ #ŝŞş ŽŷƃŹƀ ƀƈƑ�ƂŽƊƆƅ �Ž �ŶƁƅƇ �ƂŽƊƆŴƇ 3 BL ƁŹƀ
ŞŠ = Ίŝ = şš = 1 BL� ũ ƁƒƁƂƅƇ �Ž ƁŵƃƉƆƅ Ť ŽƋŴ�ƉŽƉŹƀ ƈƉƀƇ �ƂŽƊƆŵƇ ŝŞ,ŝş ƈƉŹ
ƈſ�ŽŷŹ Š,š ŹƃƉŷƈƉƅƀƌŹ ƁŹƀ Ɖŵ�ƃŽƀ Ɖƅ Ɖ�Ŷ�Ź Ίš ƈƉƅ ƈſ�Žŷƅ Ŭ�

ŝ

Ş ş

Ί

Š š

Ť

Ŭ

ŭƅ Ž�źŹżƑƃ ƉƅƊ ƈƁƀŹƈ�ŵƃƅƊ �ŵƆƅƊƇ ŽŷƃŹƀ�

4π − 3
√
3

9
BL2ŝ� 4π −

√
3

9
BL2Ş� 4−

√
3

9
BL2ş�

4π − 3
√
2

9
BL2¥� ŤŹƃŵƃŹ Ź�Ƒ ŹƊƉŴŠ�
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��� ŭƅ �ƂŶΌƅƇ ƉƎƃ ƋƊƈƀƁƓƃ ŹƆƀΌ�Ɠƃ n ŻƀŹ ƉƅƊƇ ƅ�ƅŷƅƊƇ ƅ ŹƆƀΌ�ƑƇ n3 − 8n2 + 20n − 13

ŽŷƃŹƀ �ƆƓƉƅƇ ŹƆƀΌ�ƑƇ ŽŷƃŹƀ�

1ŝ� 2Ş� 3ş�

4¥� ŪŽƆƀƈƈƑƉŽƆƅƀ Ź�Ƒ
ƉŵƈƈŽƆƀƇ ŹƆƀΌ�ƅƒƇ

Š�

��� ũƀ ŹƆƀΌ�ƅŷ w, x, y ƁŹƀ z ŽŷƃŹƀ ŹƁŵƆŹƀƅƀ ŻƀŹ ƉƅƊƇ ƅ�ƅŷƅƊƇ ƀƈƌƒƅƊƃ ƅƀ ŹƃƀƈƓƈŽƀƇ�

w < x2, x > y2, y2 < z2, x > z

ŝ�Ƒ ƉƀƇ �ƀƅ ƁŴƉƎ ŹƃƀƈƓƈŽƀƇ ŹƊƉŶ �ƅƊ ŽŷƃŹƀ �ŴƃƉŹ ƅƆΌŶ ŽŷƃŹƀ ſ�

w < xŝ� w > yŞ� w < zş� x > y¥� y < zŠ�

��� ŬƉƅ ��ƆƅƈƉƀƃƑ �ŵƆƅƇ �ƀŹƇ �ƅƂƒ �ŽŻŴƂſƇ ŽƊΌƒŻƆŹ��ſƇ ƈƉŶƂſƇ ƈƉƆŹƉƀƎƉƓƃ Ɗ�ŴƆƌŽƀ
ŵƃŹƇ ƉƊ��ŹƃƀƈƉŶƇ �ƅƊ ƁƉƊ�Ŵ Ɖƅ Ɖƒ��ŹƃƑ ƉƅƊ �Ž ƆƊΌ�Ƒ 50 ƋƅƆŵƇ 	ƁƉƊ�Ŷ�ŹƉŹ
 Ɖƅ
ƂŽ�ƉƑ� ũƀ ƈƉƆŹƉƀƓƉŽƇ ŵƌƅƊƃ ƅżſŻŷŹ ƃŹ źŴžƅƊƃ Ɖƅ ŹƆƀƈƉŽƆƑ �Ƒżƀ ƉƅƊƇ ƈƉƅ ŵżŹƋƅƇ
ƁŴΌŽ ƋƅƆŴ �ƅƊ ŹƁƅƒƃŽ Ɖƅ ƁƉƒ�ſ�Ź ƉƅƊ ƉƊ��ŴƃƅƊ� Ţ ƈƉŶƂſ ŽŷƃŹƀ ƉƑƈƅ �ŽŻŴƂſ ƓƈƉŽ
ƅ ƉŽƂŽƊƉŹŷƅƇ ƈƉƆŹƉƀƓƉſƇ ƈƉſƃ ƈŽƀƆŴ ƈƉƅ �ŷƈƎ �ŵƆƅƇ źŴžŽƀ Ɖƅ ŹƆƀƈƉŽƆƑ ƉƅƊ �Ƒżƀ ƈƉƅ
ŵżŹƋƅƇ Ɖſƃ ŷżƀŹ ƈƉƀŻ�Ŷ �ƅƊ ƅ �ƆƓƉƅƇ ƈƉƆŹƉƀƓƉſƇ ƈƉƅ ��ƆƅƈƉƀƃƑ �ŵƆƅƇ źŴžŽƀ ƈƉƅ
ŵżŹƋƅƇ Ɖƅ żŽƄŷ ƉƅƊ �Ƒżƀ� ŝƃ ſ ƉŹƌƒƉſƉŹ ƉƅƊ ŶƌƅƊ ŽŷƃŹƀ 330 L/RDB ƉƑƉŽ Ɖƅ ŽƂŴƌƀƈƉƅ
�ŶƁƅƇ ƉſƇ ƈƉŶƂſƇ ƉƎƃ ƈƉƆŹƉƀƎƉƓƃ ŽŷƃŹƀ�

165 Lŝ� 198 LŞ� 330 Lş� 396 L¥� 660 LŠ�
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3DK� 357− 22378101 %@W� 357− 22379122
BLR�BLR�NQF�BX VVV�BLR�NQF�BX

��TU $:1364 ."5)&."5*$"- 0-:.1*"%
2TMC@X )TMD �� ����

$7 , / /$1
��UI � ��UI (3"%&

5*.&� �� NJOVUFT

� %HKK HM B@QDETKKX SGD @MRVDQ RGDDS AX BGNNRHMF NMKX NMD @MRVDQ SN D@BG PTDRSHNM� 3GD
RDKDBSHNM LTRS AD L@CD AX RG@CHMF SGD QHFGS @MRVDQ�

� $UDQX BNQQDBS @MRVDQ HR FQ@CDC VHSG 4 ONHMSR� %NQ D@BG VQNMF @MRVDQ 1 ONHMS VHKK AD
CDCTBSDC�

� (E @ PTDRSHNM HR @MRVDQDC AX RG@CHMF LNQD SG@M NMD @MRVDQ SGD @MRVDQ VHKK AD
BNMRHCDQDC VQNMF� 3GD BNQQDBSHNM VHKK AD L@CD DKDBSQNMHB@KKX RN @MX @CCHSHNM@K L@QJ
LHFGS AD S@JDM @R VQNMF�

� 8NT B@M TRD SGD RO@BD MDWS SN SGD PTDRSHNMR SN S@JD DWSQ@ MNSDR�

� (S HR QDBNLLDMCDC SG@S XNT BNLOKDSD SGD @MRVDQ RGDDS HM SGD K@RS »UD LHMTSDR NE SGD
DW@L L@JHMF RTQD SG@S XNTQ @MRVDQR @QD »M@K�

&YBNQMFT PG ¼MMJOH UIF BOTXFS TIFFU

�� %HMC SGD QDRTKS 2 + 3�

6ŝ� 5Ş� 4ş� 3¥� 2Š�

$PSSFDU »KKHMF

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

*ODPSSFDU »KKHMF

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š

�� ŝ Ş ş Ί Š
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�� 6D BNMRHCDQ SGD FQ@OGR NE SGD ETMBSHNMR�

y = 3x− 2 	�


y = x2 	�


y = 1− x2 	�


y = x+ 6 	�


3GD O@HQ NE FQ@OGR SG@S G@UD MN BNLLNM ONHMSR HR�

	�
 @MC 	�
ŝ� 	�
 @MC 	�
Ş� 	�
 @MC 	�
ş� 	�
 @MC 	�
¥� 	�
 @MC 	�
Š�

�� %TMBSHNMR f @MC g ODQLTSD SGD DKDLDMSR NE @M NQCDQDC SQHOKD @R ENKKNVR�

f (a,β, γ) = (β, a, γ) @MC g (a,β, γ) = (γ, a,β)

3GD RXLANK f ◦ g HR SGD TRT@K BNLONRHSHNM NE ETMBSHNMR (f ◦ g) (x) = f (g(x))� 3GD SQHOKD
VGHBG BNLDR NTS NE (g ◦ f) (a,β, γ) HR�

(a,β, γ)ŝ� (β, a, γ)Ş� (γ,β, a)ş� (a, γ,β)¥� (γ,β,βγ)Š�

�� .M SGD R@LD OK@MD VD CQ@V @ BHQBKD @MC @ O@Q@ANK@� 3GD L@WHLTL MTLADQ NE QDFHNMR
SG@S SGDX CHUHCD SGD OK@MD HMSN HR�

2ŝ� 3Ş� 4ş� 5¥� 6Š�

�� 3GD OQNCTBS
ş = 2 · 4 · 6 · 8 · · · 2ν

NE SGD »QRS ν ONRHSHUD DUDM HMSDFDQR HR CHUHRHAKD AX 2020� 3GD RL@KKDRS ONRRHAKD U@KTD NE
ν ADKNMFR SN SGD HMSDQU@K�

[1, 11]ŝ� [15, 37]Ş� [43, 53]ş� [54, 97]¥� [100, 111]Š�

�� 3GD MTLADQ »
11 + 6

√
2 +
»
3− 2

√
2

HR DPT@K SN�

14 + 4
√
2ŝ� 2 + 2

√
2Ş�

√
2ş� 8¥� 4Š�
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�� 3GD MTLADQ NE SQHOKDR NE ONRHSHUD QD@K MTLADQR (x, y, z) SG@S R@SHREX SGD RXRSDL





x(x+ y + z) = 26

y(x+ y + z) = 27

z(x+ y + z) = 28

HR�

1ŝ� 2Ş� 3ş� 4¥� -NMD
NE SGDRD

Š�

�� 3GD MTLADQ NE SGD RNKTSHNMR NE SGD DPT@SHNM

2 RHM2 x+ 7 RHMx+ 6 = 0

HM SGD HMSDQU@K [0, 2π] HR�

0ŝ� 1Ş� 2ş� 4¥� -NMD
NE SGDRD

Š�

�� (M SGD ENKKNVHMF »FTQD HS HR FHUDM SG@S ŝŞ = 4 BL,Ŧŝ = 5 BL,ŦŞ = 7 BL @MC
ŝŰ = 16 BL�

Ŧ

ŝ

Ű
Ů

Ş

5

7

4

16

3GD KDMFSG NE SGD BGNQC ŰŮ HR�

5 BLŝ� 6 BLŞ� 7 BLş� 9 BL¥� 12 BLŠ�
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�� 3GD FQ@OG NE SGD ETMBSHNM f HR @ RSQ@HFGS KHMD ENQ VGHBG HS GNKCR SG@S�

f(1) ! f(2), f(3) " f(4) @MC f(5) = 5

%QNL SGD ENKKNVHMF BGNHBDR SGD SQTD NMD HR�

f(0) < 0ŝ� f(0) = 0Ş� f(1) < f(0) < f(−1)ş�

f(0) = 5¥� f(0) > 5Š�

��� 3GD DWOQDRRHNM
(
1

2

)KNF4
(
1

x2

)

VGDQD x $= 0 HR DPT@K SN�

xŝ� |x|Ş� x2ş� 1

x2
¥� 1

|x|Š�

��� 3GD CHFHSR 1, 8, 9, 9 @QD VQHSSDM NM ENTQ B@QCR� 6D Q@MCNLKX BGNNRD SVN NE SGD ENTQ B@QCR�
3GD OQNA@AHKHSX SG@S SGD RTL NM SGD B@QCR VGHBG G@UD ADDM BGNRDM HR @ LTKSHOKD NE 3 HR
DPT@K SN�

1

4
ŝ� 1

3
Ş� 1

2
ş� 2

3
¥� 3

4
Š�

��� %NQ SGD RDPTDMBD {aν} HS GNKCR SG@S

aν = aν−1 + aν−3,

ENQ @KK ONRHSHUD HMSDFDQR ν " 4� (E a1 = 3 @MC a6 = 30 SGDM SGD SDQL a8 NE SGD RDPTDMBD
HR�

42ŝ� 59Ş� 63ş� 80¥� 101Š�

��� (E VD JMNV SG@S
1 +

1

4
+

1

9
+

1

16
+

1

25
+ · · · = π2

6
,

SGDM SGD U@KTD NE SGD RTL

1 +
1

9
+

1

25
+

1

49
+

1

81
+ · · ·

HR DPT@K SN�

π2

7
ŝ� π2

8
Ş� π2

9
ş� π2

10
¥� π2

5
Š�
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��� /XSG@FNQ@R VGN CQHUDR @ B@Q QTMR @S @ BNMRS@MS RODDC @MC  QHRS@QBGTR VGN QHCDR @
LNSNQBXBKD QTMR SGQDD SHLDR @R E@RS�  QHRS@QBGTR FHUDR /XSG@FNQ@R @ KD@C NE a LDSQDR
@MC VHSG @ RS@QSзTO BNLL@MC SGDX RS@QS @S SGD R@LD SHLD SN SGD R@LD CHQDBSHNM� 3GD
CHRS@MBD HM LDSQDR VGHBG  QHRS@QBGTR G@R SN BNUDQ HM NQCDQ SN QD@BG /XSG@FNQ@R HR�

6aŝ� 4aŞ� 2a

3
ş� 3a

2
¥� 4a

3
Š�

��� 3GD RL@KKDRS ONRHSHUD HMSDFDQ k RTBG SG@S SGD MTLADQ

(k + 1) + (k + 2) + · · ·+ (k + 19)

HR @ ODQEDBS RPT@QD HR�

6ŝ� 7Ş� 8ş� 9¥� 10Š�

��� 3GD LD@M SHLD ENQ 20 HMCHUHCT@KR SN SQ@UDK RDO@Q@SDKX @ FHUDM CHRS@MBD HR 54 LHM�  
RDBNMC FQNTO BNMRHRSHMF NE x ODNOKD SQ@UDKDC SGD R@LD CHRS@MBD VHSG SGDHQ LD@M SHLD
ADHMF t LHM� 3GD LD@M SHLD SN SQ@UDK SGD R@LD CHRS@MBD AX ANSG FQNTOR HR 56 LHM� 3GD
ENQLTK@ QDOQDRDMSHMF SGD QDK@SHNMRGHO ADSVDDM x @MC t HR�

x =
40

t− 54
ŝ� x =

1080

t− 54
Ş� x =

40

t− 56
ş� x =

1080

t− 56
¥� x =

1120

t− 20
Š�

��� 6HSG SGD RXLANK L@W{ ,!} VD CDMNSD SGD K@QFDRS MTLADQ ADSVDDM ŝ,Ş� 3GD LHMHLTL
U@KTD NE SGD ETMBSHNM

y = L@W{
√
x, |x− 1|}

HR�

1

2
ŝ�

√
5− 1

2
Ş� 1ş�

√
2¥�

√
5 + 1

2
Š�
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��� (M SGD ENKKNVHMF »FTQD ŝŞşΊ HR @ RPT@QD VHSG BDMSQD ũ� 6HSG RHCDR SGD RDFLDMSR şΊ
@MC ŝΊ VD BNMRSQTBS NTSRHCD SGD RPT@QD SVN DPTHK@SDQ@K SQH@MFKDR #ŠşΊ @MC #ŝΊš�

š

ŝ

Ş ş

Ί

Šũ

3GD Q@SHN NE SGD @QD@ NE SGD SQH@MFKD #šΊŠ SN SGD @QD@ NE SGD SQH@MFKD #Ίũş HR�
1

2
ŝ� 1Ş� 2

5
ş� 3

2
¥� 2Š�

��� (M SGD ENKKNVHMF »FTQD HS GNKCR SG@S�

Ťş
ŝŤ =

1− 2 BNR 80◦

2 BNR 80◦ , ∠ŤΊş = 70◦ @MC ∠ŤşΊ = 30◦

ŝ

ş

Ί

Ť

x

70◦

30◦

3GDM @MFKD ∠x G@R LD@RTQD�

45◦ŝ� 60◦Ş� 55◦ş� 50◦¥� 40◦Š�

"XOQTR ,@SGDL@SHB@K 2NBHDSX /@FD �



11SG � 12SG &Q@CD
	!Œ � "Œ +XBDTL


21RS "XOQTR ,@SGDL@SHB@K .KXLOH@C )TMD 2020

��� %NQ DUDQX ONRHSHUD HMSDFDQ k Sk HR @M HMBQD@RHMF @QHSGLDSHB OQNFQDRRHNM VHSG »QRS SDQL
1 @MC CHǚDQDMBD k�

	&OR EXAMPLE S3 IS THE PROGRESSION 1, 4, 7, 10, . . .


3GD MTLADQ NE U@KTDR NE k ENQ VGHBG Sk BNMS@HM SGD SDQL 2020 HR�

0ŝ� 2Ş� 4ş� 10¥� 2020Š�

��� (M SGD ENKKNVHMF »FTQD @ RDLHBHQBKD VHSG BDMSDQ ũ HR RGNVM ŝΊ HR @ CH@LDSDQ @MC ŝŞş
HR @ BGNQC� (S HR FHUDM SG@S Şũ = 5 @MC ∠ŝŞũ = ∠Ίũş = 60◦�

ŝ

Ş
ş

Ί ũ

3GD KDMFSG NE Şş HR�

3ŝ� 3 +
√
3Ş� 5−

√
3

2
ş� 5¥� -NMD

NE SGDRD
Š�

��� (M SGD ENKKNVHMF »FTQD SGD SQH@MFKD # ŝŞş HR DPTHK@SDQ@K VHSG RHCD KDMFSGR 3 BL @MC
ŞŠ = Ίŝ = şš = 1 BL� 3GD BHQBKD VHSG BDMSDQ Ť HR S@MFDMS SN SGD RHCDR ŝŞ,ŝş @S
ONHMSR Š,š QDRODBSHUDKX @MC LDDSR SGD RDFLDMS Ίš @S ONHMS Ŭ�

ŝ

Ş ş

Ί

Š š

Ť

Ŭ

3GD @QD@ NE SGD RG@CDC O@QS HR�

4π − 3
√
3

9
BL2ŝ� 4π −

√
3

9
BL2Ş� 4−

√
3

9
BL2ş�
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��� 3GD MTLADQ NE M@STQ@K MTLADQR n ENQ VGHBG SGD MTLADQ n3−8n2+20n−13 HR @ OQHLD
MTLADQ HR�

1ŝ� 2Ş� 3ş�

4¥� ,NQD SG@M
ENTQ MTLADQR

Š�

��� 3GD MTLADQR w, x, y @MC z @QD HMSDFDQR ENQ VGHBG SGD ENKKNVHMF HMDPT@KHSHDR GNKC�

w < x2, x > y2, y2 < z2, x > z

%QNL SGD ENKKNVHMF HMDPT@KHSHDR SGD NMD VGHBG HR @KV@XR SQTD HR�

w < xŝ� w > yŞ� w < zş� x > y¥� y < zŠ�

���  S SGD EQNMS NE @ UDQX K@QFD RSQ@HFGS BNKTLM NE RNKCHDQR SGDQD HR @ CQTLLDQ VGN AD@SR
GHR CQTL @S @ Q@SD NE 50 SHLDR 	RSQNJDR
 ODQ LHMTSD� 2NKCHDQR @QD HMRSQTBSDC SN OTS SGDHQ
KDES ENNS NM SGD FQNTMC DUDQX SHLD SGDX GD@Q SGD CQTL AD@SHMF� 3GD BNKTLM HR RN K@QFD
SG@S SGD K@RS RNKCHDQ HM SGD QNV OTSR GHR KDES ENNS NM SGD FQNTMC @S SGD R@LD SHLD SG@S
SGD »QRS RNKCHDQ HM SGD EQNMS OTSR GHR QHFGS ENNS NM SGD FQNTMC� (E SGD RODDC NE RNTMC HR
330 L/RDB SGDM SGD LHMHLTL KDMFSG NE SGD RNKCHDQR BNKTLM HR�

165 Lŝ� 198 LŞ� 330 Lş� 396 L¥� 660 LŠ�
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