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◦ # $�%&# �'� #

(*)+��	-,.�/,0� # 1
1.243650798:8<;=8<>?8�@<;9A�8CBD8�7450E�F�GIHJ;9KD5.LM7479A�KDNOH.L�;98�7

123, 7 + 819, 6 = 1214, 6− 392, 1 =

17, 4× 24 = 4312÷ 7 =

P 24365.A�G=@RQ�H.@<AML�S�8T74UVG9FT7WAMBX;RH-;I7�Y�S�5.LML�8CBDHZ;IG950LM@[HJ;9A�GI8]\"B_^ AML�KX;IF`8<;aB_^ H.G9GI5.L�S�K+\"B�^ A�L�Kb;9F02
(*)+��	-,.�/,0�dc P:e 8=@<50f"E�;98[AMGhg KbBD5.fiF[;9GIKDj�A�8=S�^ A�L�8kN.5.Kb;9AMG984KDLMS�Klj0AM8 237, 5 km 2.m*A�8[BDBD8kS�Kl7n;RHJLM@[8

S�5.Kb;aEMHJGR@<50A�GIKbG4@<8[;W;98CN05.Kb;9A�GI8]E�50A�G=j�A�8:Bb8C@RQ�Kb>�GI8CS�8�7aS�KboTHJKDL�8�748[;a@[8[BDA�K&S�8T74A�L�Kb;9FT7a7W50Kb8�L0;aKDL N.8[G9p
7WFT7�q
(*)+��	-,.�/,0�sr t e 8�@RQMHJGR@<A�;9KD8[GC7W8�GW;u\wvsH.S�H.f"8xvsHJG9;9KDLzyJ{�Y}|J{�~��W1�{MY}y.|V���`S�8xGI�J;9K�S�8VE�50GI@.Y

1Oy�Y U |:~�� P Y �.�]���hS�8kE��-;9Fk8<; P t Y U0{C~�� t Y |�yk����S�8��WHJfZ��50L+2���5.fu�MKb8�Lxv�H.S�H.fi8kv�HJG9;9KDL�S�50KX;9p_8�BbBD8
EMHO�.8�Gk8�Ld~�GRHJL�@[7�qZ��;C8�Ls��A�GI507�q"�*H.LM7]Bb8T7]S�8[A��s@�H.7�Y�50Lw�
8[GRH'H.E�EMH.GIH-�D;IG98C;I5.AM7*BD8�7:@[H.BD@[A�BD7]79A�G
BDHi@[5.E�KD8.2
(*)+��	-,.�/,0��� Uu�=8[E�GI5�S�A�Kl7�7WAMG�;IHC@[5.E�KD8aBDH]���.A�GI8=@<Kbp�S�8�7I7W50AM768[LVGI8�79E�8T@�;RHJL�;�BDH:fi8T7WA�GI8=S�50L�L�F[802

�aF�S�Kb�08]AML�E�8<;IKX;k;98<� ;I8]E�5.AMG=8<��E�BDKDj�A�8�G4;IHi@<50LM7W;9GIAM@�;IKb50L+2

10 cm
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◦
c

(*)+��	-,.�/,0�d� 1
1.2a��GIH0@<8:A�Lw@<8�GI@[Bb8CS�8C@<8�L�;9GI8 O 8<;kS�8CG 6 cm
P 243�BlH.@[8`7WA�G=@[8C@<8[GR@<BD8.Y��"E�5.KDL�;I7C� A Y B C D E Ft 2a��GIH0@<8:Bb8T7aS�GI5.Kb;98�7 (AE) 8[; (DB) 8[L I
UM2a��GIH0@<8:Bb8T7aS�GI5.Kb;98�7 (BF ) 8<; (EC) 8[L J
|�2a��GIH0@<8:Bb8T7aS�GI5.Kb;98�7 (CD) 8<; (FA) 8[L K
��2a��GIH0@<8:BDHiS�GI5.Kb;98 (IJ) 2�m*AM8CG98�fiH.GIj�A
(*)+��	-,.�/,0� $ P

A

C

E

B

D

AB = 4 cm AE = 2 cm

(*)+��	-,.�/,0�d� ti  Kl@<50BDH07hE�8[LM7IHJKb;=H.@RQ�8[;98 111, 85
KbB&BbA�K&fiH.LMj�A�8 17, 35 �
GIH.LM@[7C� P Y �JU-���<2���5.f
¡ BaGI8[N KD8[L�;V@RQ�8[o�BbAMK�EMG98�LMS�GI8�S�8�B_^ H.G9�08

7[^ H.@RQM¢<;98]A�L�fVHJ�0H.o[KDL�8:\ 12, 50 �
GIH.LM@[7]�n1 0, 15
m*A�8[BDBD8`7W50f"fi8CH-p_;Wp�KDB�E�G9Kl7a\i7W50L'GI8<;I5.A�Ga@RQ
(*)+��	-,.�/,0�s£ Ux��GI5.Kl7aHJfiKD7=QMHJ��Kb;98�L�;�YMB_^

¤ ;9GRH.79��5.A�GI�M2

���/������!
,.� �V� !
km v

¤ ;IGIH07W��5.AMG9�
3�H.G9Kl7
  H.L0;I8�7
v�H.GI798[KDBDBb8

1.2k��5.fZ��KD8[L¥S�8�g KDBb50fi¢<;9GI8�7VS�5.KDN.8[L�;9p_KDBD7
�/@[5.fiE�;I8[GkS�8T7aHJBDBb8�GI7Wp�G98[;95.AMGI7R��q

P 24��;*7�^ KbBl7a7W8:GI8[LM@[5.L�;9GI8[L�;=\   H.L0;I8�7�q
t 2a�]HJLM7:j�A�8[BDBD8uN KbBDBD8"S�50KbN08[L�;Wp�KDBD7*7W8"G98�L

79Kb��BD8�q
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◦
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(*)+��	-,.�/,0��� 1
102��=HJLM�.8:Bb8T74L�5.fZ��GI8�7a79A�KbN-H.L0;R74EMHJGa50GIS�G98:S�F�@[G950KD7IHJL�;

24, 139 ; 24, 56 ; 25, 1634 ; 25, 7 ; 24, 52
P 2��=HJLM�.8:Bb8T74L�5.fZ��GI8�7a79A�KbN-H.L0;R74EMHJGa50GIS�G98:@<GI5.Kl797IHJL�;

356, 02 ; 356 ; 348, 9 ; 348, 70 ; 356, 1005
t 2O3
50A�G
;950AM7
Bb8T7�LM5.fu�MG98T7�S�8T76j0AM8�7W;9KD5.LM7�1�8[; P Y-S�5.LML�8�AML�8�FT@<GIKX;IA�GI8h�
GRH.@<;9KD5.L�LMH.KbGI8�8[;6B_^ HJGIG950LMS�K

HJA�S�Kb� KD¢[fi802������	��

�	�����	� ���	��������� ��������������� �"!#�$�%�	�'&(�	���)�
*+&(�,�-�	�%�/.��0�21��3���
�����	�54�6
(*)+��	-,.�/,0� #�% P
1.2 ¤ A�G*@RQMH.@[A�L�8CS�8�7kS�G950KX;I8�7a79A�KDNOH.L�;98�7�Y ;9GI5.AMN.8:Bb8T7aHJ�M7I@<Kl7I7W8T7aS�8�74E�5.KDL�;I7aKDLMS�Klj�A�F�7�2�7*L�E�50A�GIGIH

@<50fiE�BbF[;98�GaBb8T74�.GRH.S�AMHJ;9KD5.LM7�2

8
9#:

;
9#:(< =

> ?�@ A
B C

>�?�@ D

E
F G

H

P 2JI �&	 ���LK6�-K6�/��	s�z�+M M/���z���[	-� Y�GI8[E�GI5�S�A�Kl7*BlH�S�8[GIL�KD¢[GI8VS�G950KX;I8i8<;CE�BlH.@<8iBD8�7:E�5.KDL�;I7 I, J, K
S�^ HJ�M7I@<Kl7I7W8T7�GI8�79E�8�@�;IKbN08�7:1�UMYD1ON?1T|PN?1[U�Y P |�2

(*)+��	-,.�/,0� #�# t e ^ 8T7n;IA�G9�08[50Lu8�7W;�A�L"E�50KD7I7W50L"S�5.L�;
BD8�7RQCA��/7[Y-A�LM8��
50KD7�7IHJBDF�7�Y-S�5.LML�8[L�;�Bb8a@�HON�KlHJGT2
1.2)S=LM8*@<AMKbBDBb8�G9F�8kS�8 10 g S�8*@[HON KDH.Gh@<5UT�;98 3, 80 �k2 m*A�8�BM8T7n;hBD8kEMG9Kb�iS�Axg KbBD5.�0GIH.f"fi8=S�8*@[HON KDH.G�q
P 2)S=LM8*�
8�fi8[BDBb8:8�7W;9AMG9�08[5.L'E�50LMSxUifiKDBbBDKb50LM74S�^ QCA��/7[2VSkL�8C@<A�KDBDBb8�G9F�8]S�8 10 g S�8C@�HON�KlHJG4@<50L�;9KD8[L�;

100 QCA��/7�2�m*A�8�BbBD8:fVH.7I7W8CS�^ QCA��/74A�L�8:�
8�fi8[BDBb8CE�5.LMS�p_8�BbBD8�q
(*)+��	-,.�/,0� # c U"�a8[E�GI5�S�A�Kl7hBlHC���.A�GI8*@[KXp S�8�7I795.AM7�8�L�E�GI8[L�HJL�;�BlH`BD5.L��0A�8[AMG AB = 3 cm 8<;�FT@<GIKD7

A�L�E�GI5.�.GRHJfifi8*S�8`@<5.L�7n;IG9AM@<;9KD5.L+2

A BA BA BA B

���������
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��������������� �"!
◦
�

(*)+��	-,.�/,0� # r 1
1.2a�a8T@<5.EMKb8C8[;a@[5.fiE�BD¢<;I8CBb8T74E�Q�GRH.798�747WA

♦
e 8C2[2�2b2�2[2D2[2[2A 8�7W;hBD8`2[2�2b2�2[2D2[2�2 S�^ KDL0; (BC) (EF )e 8 2[2�2b2�2[2D2[2�2E HJE�EMH.GW;IKb8�L�;wH.A 2�2[2 [FA] A
2[2[2D2[2�2b2�2[2 [BC] 2

♦
e H 2[2�2b2�2[2D2[2�2 (d) @[5.A�E�8�BD8s2�2[2D2[2[2D2 [IJ ] K
2[2[2D2[2�2b2�2[2 [IJ ]

♦
e Hu2�2[2D2[2�2b2�2[2 (d1)

@<50A�E�8�BD8C2[2�2b2�2[2D2[2 (C) O 4 cm A
8<; B fVHJKl74Bb8V2�2[2D2[2�2b2�2[2 [AB] L+^ 8�7W; (C)

♦
e 8:2[2[2D2[2�2b2�2[2C HJEMEMHJG9;9KD8[L�;�\]BDH"2[2�2 [BA) [BA]

P 24365.A�G=@RQ�H.j�A�8C@[H07[Y �/H.KD74A�LM8:�M�.A�GI8C@<5
(*)+��	-,.�/,0� # � P 3
50A�G4�/HJKDGI8:S�8�7a@<50L���;IA 9 kg 750 g

7WA�@<GI8]E�HJGag KbBD5.�0GIH.fif"8:S�8]�
GIA�KX;R7[2XW BDHi@<A 3, 500 kg

m*AM8[BDBb8C8T7n;aBlHZfVH079798CS�8`@<50L���;9AMG98:5.��;98
��50fu��KD8[LwS�8:E�5J;R7=S�8 350 g E�5.A�GIGRH-p_;Wp�5
(*)+��	-,.�/,0� # � t e H�7WFTHJLM@[8VS�8V@<KDL�F[fVH

B�^ HON-HJLM@[8:8<;��n8`79A�KD7a795.G9;9K_Y�KDf"fiFTS�KDHJ;98�f"8�L�;
1.2)W j�A�8[BDBD8CQ�8[A�GI8C7WAMKD7Wpb�n8CH.G9GIKbN0F]H.A�@[KbL
P 2km*A�8�BbBD8C8�7W;aBDHiS�A�GIF[8`S�A'��Bbf q
(*)+��	-,.�/,0� #�$ UV�=HJL��08:Bb8T74fiH079798�7479A�K

70 g ; 0, 063 kg ; 728 dg ; 37, 2 dag ; 0, 0007 t
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(*)+��	-,.�/,0� # � 1x3�KD8[GIGI8VG98[�/HJKb;Z7W8T7u@[5.fiE�;98T7x��KbB4H�H.@RQM8<;9FVAMLzG9�.;9K�\ 1T|�Y {��O� N�A�L�@[5 j�A�8�Bb8[;Z\
t Y P |O� N A�L�BlHJE�KDL'8[;=A�L�S�8[fiKbp�H.�.L�8THJA+2 ¡ B+HiS�F[E�8[L�7WF:8[L';950A�; 51, 37 �k2 e 8]BlHJEMKbL�@<5UT�;IH.KX; 4, 5� S�8
E�BDAM7=j�A�8:Bb8`@[5�j0AM8[BD8<;�2
��H.BD@[A�BD8]BD8CE�GIKX��S�AwS�8[fiKbp�H.�.L�8THJA+2
(*)+��	-,.�/,0� # £ P I ��	���� ���+M M/���RM/��!
,O���s!���! �����M�&	-� M+M/� �
1.2k��5.L�7n;IG9A�Kl74A�L�;9GIKlHJL��0Bb8 RST ;98�B&j�A�8 RS = 7 cm Y ST = 8 cm 8<; TR = 5 cm 2
P 2   50fif"8C8[;=fi8�79A�G98]BD8�7=H.L��.BD8�74S�8`@[8*;IG9KlHJLM�.BD8.2
t 2k��5.L�7n;IG9A�Kl7aBlHVS�GI5.Kb;98 (d1)

YME�8[GIE�8[LMS�Kl@<AMBDH.KbGI8`\iBDHVS�G950KX;I8 (RT ) EMH.7I7IHJL�;=EMHJG S 2���5.L�7n;IG9A�Kl7aBlH
S�GI5.Kb;98 (d2)

Y�E�8�G9E�8[LMS�KD@[A�BDH.KbGI8Z\'BlH�S�GI5.Kb;98 (RS) EMH.7I79H.L�;*EMH.G T 2+��5.L�7n;IG9A�Kl7*BDH�S�GI5.Kb;98 (d3)
Y

E�8[GIE�8�LMS�Kl@<A�BlHJKDG98C\"BlH"S�G950KX;I8 (ST ) EMH.7I7IHJL�;aEMHJG R 2
m*A�8:GI8[fVHJGRj�A�8<p_;Wp�5.Lkq

(*)+��	-,.�/,0� # � t I ��	���� ���+M M/���RM/��!
,O���s!���! �����M�&	-� M+M/� �
1.2k��5.L�7n;IG9A�Kl74A�L�;9GIKlHJL��0Bb8 ABC HON.8T@ AB = 4 cm Y BC = 5 cm 8<; ÂBC = 120◦ 2
P 2k��5.L�7n;IG9A�Kl7aBlHVS�GI5.Kb;98 (d4)

YMEMH.GIH.BbBD¢[BD8C\iBDHVS�G950KX;I8 (AB) EMH0797IHJL�;aEMHJG C 2?��5.LM7W;9GIA�Kl7aBDHVS�G950KX;I8
(d5)

Y�EMHJGRHJBDBb¢�Bb8`\xBDHxS�G950KX;I8 (BC) EMH0797IHJL�;=EMH.G A 2+��5.LM7W;9GIA�Kl7=BlHxS�GI5.Kb;98 (d6)
Y�EMH.GIH.BbBD¢[BD8u\VBlH

S�GI5.Kb;98 (CA) EMH.7I7IHJL�;�E�HJG B 2
(*)+��	-,.�/,0�dc % U ��8�;IH.��BD8�HJA S�5.L�LM8sBD8dL�50fu��GI8sS�8 N KD@<;9KDfi8�7�S�^ H0@[@[KDS�8�L�;I7�S�8sBlHzGI5.A�;I8sEMH.G

@[HJ;9F[�05.GIKb8:S�^ AM7IHJ�.8�GI7]�
8�L 1���� yJ�<2���H.BD@[A�BD8CBb8T7�;9GI5.Kl74L�5.fZ��G98T7 A, B 8[; C fVHJL�j0A�HJL�;I7�2

���
� � � M�� ���T� �
3�KDF<;I5.LM7k2[2<2�2<2[2[2[2<2�2<2[2<2�2<2[2 � P � 	
P GI5.A�8T7M2�2�2<2[2[2[2<2�2[2<2�2<2[2<2�2<2 1 631 45 783
S�50L�; 
���
�
�����������2T2<2[2[2[2<2 ����� �������


���
�
 �"!#�"���"$%���%���%� &'�(� �*),+"�.-
!/���0�(
���
�
1���%���%��2T2 2���� 3

4 50KX;IA�G98T7=S�8];950A�GIKD79fi8=2<2[2 |�{0��� ��� P |��
365.KlS�7aBD5.AMGIS�7�2�2<2[2<2�2<2[2[2[2[2[2 1.1T{ 1
y P 1
�J7]� W e 5 1T�JU,�M1T|

���������
	��
���������
��������������� �"!
◦ $

(*)+��	-,.�/,0�dc # 176CH.G9KDf 8<;980A�BDKb8�50L0;
E�5�7979¢�S�8[L�;�U0�.{=;9KDfu��GI8�7�S�8�E�HO� 7�F<;IGIH.L��.8�GI7
F<;IGIH.L��.8�GI7�2.8.A�BDKD8]E�507I79¢�S�8 t U��Z;9KDfu��GI8�7�2
��50fu��KD8[L�E�507I7W¢TS�8<p_;Wp�8[BDBD8]S�8:;IKbfZ��GI8�7��
G
(*)+��	-,.�/,0�dc�c P;: HON KD8[G4H t |�Y}|J{u~MGIH.LM@

U��MY |.{Z~MGIH.LM@[7C��y Y t �`����2M�hL';I5.A�;TY�KDB&H�1Oy
m*AM8[BDBb8`795.fifi8CS�^ H.G9�08[L�;C�
8[L��
GRHJLM@�7I��E
(*)+��	-,.�/,0�dc�r t
1.2k��5.L�7n;IG9A�Kl74A�L�;9GIKlHJL��0Bb8 ABC ;I8[B&j�A�8 AB = 6 cm AC = 4 cm B̂AC = 54◦
P 2avw8T7WA�GI8:B�^ HJLM�.BD8 ÂCB 2
t 2 e H"E�8[GIE�8�LMS�Kl@<A�BlHJKDGI8`\ZBlHiS�GI5.Kb;98 (AC) B [AC] N

UM2 ¤ 50KX; P BD8xE�5.KDL0;uS�Az7W8��.fi8[L�; [AC] AP = 1 cm (BN)
EMH0797IHJL�;aEMHJG P @<50A�E�8CBD8C7W8��.fi8[L�; [AB] M

|�243�GI5.A�N08Cj0AM8CBb8T7aS�G950KX;I8�7 (MP ) 8[; (AC)
(*)+��	-,.�/,0�dcM� UV�a8[E�GI5�S�A�Kl7[Y�8�L�N�GRHJKD8]�

A

BC

D

E

A

BC

D

E

55

F

A

BC

D

E

A

BC

D

E

55

F

A

BC

D

E

A

BC

D

E

55

F

A

BC

D

E

A

BC

D

E

55

F

A

BC

D

E

A

BC

D

E

55

F

A

BC

D

E

A

BC

D

E

55

F

A

BC

D

E

A

BC

D

E

55

F

A

BC

D

E

A

BC

D

E

55

F

3, 5 cm
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(*)+��	-,.�/,0�dc�� 1
1.2a��GIH0@<8:A�L�@[HJGIGIF ABCD ;98�B&j�A�8 AB = 10cm 2
P 243�BlH.@[8]BD8�74E�5.KDL�;I7 E, F, G, H GI8�79E�8T@�;IKbN08[fi8[L�;a7WA�G4BD8�7a798[�0f"8�L�;I7 [AB]; [BC]; [CD] 8<; [DA]

7IH.@RQMH.L0;aj�A�8 AE = BF = CG = DH = 1cm 2
��GIH0@<8:Bb8Cj�AMH0S�G9KDBlH-;9¢�G98 EFGH 2

t 243�BlH.@[8VBb8T7:E�50KbL�;I7 I, J, K, L GI8�79E�8�@�;IKbN08[fi8[L�;`79A�GCBb8T7`798[�.fi8�L0;R7 [EF ]; [FG]; [GH ] 8[; [HI ]
7IH.@RQMH.L0;aj�A�8 EI = FJ = GK = HL = 1cm 2
��GIH0@<8:Bb8Cj�AMH0S�G9KDBlH-;9¢�G98 IJKL 2

UM2k��5.L�;IKbL A�8:BD8Cf���fi8]EMG95�@<8T7979AM74U"�
5.Kl7�2
(*)+��	-,.�/,0�dc $ P
1.2a��GIH0@<8CS�8[A��'S�GI5.Kb;98�7 (d1)

8<; (d2)
7WFT@[H.L0;I8�7�8[L I 2

��GIH0@<8:BDHiS�GI5.Kb;98 (d3)
E�8�G9E�8[LMS�KD@[A�BDH.KbGI8`\"BDHiS�GI5.Kb;98 (d1)

8[L I 2
P 2 ¤ 50KX; J AML�E�5.KDL�;kS�8CBlH"S�G950KX;I8 (d2)

S�Kl7n;IKbL�@�;kS�A�E�5.KDL0; I 2
��GIH0@<8:BDHiS�GI5.Kb;98 (d4)

EMHJGRHJBDBb¢�Bb8C\"BlH"S�G950KX;I8 (d3)
EMH0797IHJL�;4EMHJG J 2

t 243�GI5.A�N08Cj0AM8]BD8�7kS�G950KX;I8�7 (d1)
8<; (d4)

795.L�;aE�8[GIE�8�LMS�Kl@<A�BlHJKDG98T7[2
(*)+��	-,.�/,0�dc�� t e 8`7IHJBlHJKDG98:S�8;808�H.L�L�8CHVHJAM�.fi8[L�;9F`S�8u| P Y t {-�k2���8[BDA�K&S�8Z~MHJLML��'HVHJA��0f"8�L�;9F

S�8 t �MY �0{O�k2-W=EMG9¢T7a@<8�7aH.A��.fi8�L0;RH-;IKb50LM7[Y.808�H.L�L�8:�0H.�.L�8"1.1O|�Y U0{O� S�8]EMBbAM7kj0AM8`~MHJLML��02
m*AM8[BDBb8:F<;RHJKb;=BDHiS�Kb>?F[GI8[LM@[8`S�8:Bb8�A�GI7a7IHJBlHJKDGI8�74HON-HJL�;�BD8�7kHJA��0f"8�L�;IH-;IKb50LM7�q
(*)+��	-,.�/,0�dc�£ U e 8=BbAMLMS�K_Y-7*��F[BDKX�xHCBDKDN�GIF t y*f"8�L�Q�KDGI7 N.BD8kfVHJGRS�K_Y.KDBM8�L�HCBDKbN GIF]y:S�8=fi50KbLM7�j�A�8

BbAMLMS�K(N?BD8ufi8[GR@<GI8�S�K�Y�KbB
8[L HxBDKbN GIFiyxS�8ufi5.KDLM7]j�A�8ZBD8ufVH.GIS�K
8<;CHJKDLM79K
S�8Z79A�KX;I8k�nA�79j�A+^ HJAs7IHJfi8TS�K
5���KbB&8[LwH"BbKDN G9FuyZS�8Cfi5.KDLM7aj�A�8:BDHiN08[KDBbBD8.2
��50fu��KD8[L 7*��F[BDKX��H-p_;Wp�KbB?BDKbN GIF:S�8Cf"8�L�Q�KDGI7a79A�G=7IHi7W8�fiH.KbLM8�q
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��������������� �"!
◦
£

(*)+��	-,.�/,0�dcX� 1 ¤ 5.Kb; ABCD A�LwGI8�@�;RH AB = 7 cm BC = 5 cm M
E�50KbL�;kS�8CBlHiS�KlHJ�.50LMHJBD8 [AC] ;98[B�j0AM8 AM = 7 cm
e HVS�GI5.Kb;98 (d) EMHJGRHJBDBD¢[BD8]\iBlHiS�G950KX;I8 (AB) M [AD] E

S�GI5.Kb;98 (d1)
E�HJGRHJBDBb¢�Bb8:\iBDHiS�GI5.Kb;98 (AD) E M [AB] I

1.2 ��H0��3�G950A�N.8T74S�8CB�^ HJLM�.BD8 ÂEM 8T7n;
�/���'3�G950A�N.8T74j0AM8CB�^ HJL��0Bb8 ÂIM fi8 ◦

P 24��L�S�FTS�A�KDG98:BlH"LMH-;IA�G98CS�Awj�AMH0S�G9KDBlH-;9¢ AIME
(*)+��	-,.�/,0�sr % P
1.2k��5.L�7n;IG9A�Kl74A�Lw@[H.G9GIF ABCD S�8`@[�J;9F 5 cm
P 2 ¤ 50KX; I BD8:E�50KbL�;kS�Aw798[�0f"8�L�; [AB) ;98 AI = 1 cm¤ 50KX; J Bb8:E�5.KDL0;kS�A�798[�0fi8[L�; [CD] ;98 CJ = 1 cm
t 2avw8T7WA�GI8:Bb8T7=HJLM�.BD8�7 ÂIJ 8<; D̂JI 2
UM2 ¤ 50KX; (d) BDH�S�G950KX;I8xE�8�G9E�8[L�S�KD@[A�BlHJKDG98 (IJ) J (d1)E�8[GIE�8�LMS�Kl@<A�BlHJKDG98`\"BlHiS�G950KX;I8 (d) E�H.7 B

3�GI5.A�N08�j�A�8�BD8�7+S�GI5.Kb;98T7 (IJ) 8<; (d1)
7 E

S�8T7=S�GI5.Kb;98�7 (d) 8[; (d1)
2

|�2k��5.L�7n;IG9A�Kl74BD8:;9GIKDH.L��.BD8 AFB Y�8[��;IF[GIKb8 ABCD

��2 e H"E�8[GIE�8�LMS�Kl@<A�BlHJKDGI8`\ZBlHiS�GI5.Kb;98 (IJ) I (FB) G
m*A�8�BbBD8C8�7W;aBDH"LMHJ;9A�GI8`S�A�j0A�H.S�GIKbBlH-;I¢[G GIJE

y 2k��5.L�7n;IG9A�Kl74BD8:;9GIKbL��0Bb8 AHD Kl795 @[¢[BD8*8 H AH = 6 cm
vw8T7WA�GI8:Bb8T7=HJLM�.BD8�7 ÂHD Y ĤDA Y ĤAD

(*)+��	-,.�/,0�sr # t �]HJLM7k1k7IH.@JY0KbB��iHV1 P 5
EMHJBD8<;9;980Y�KbB&� t {i@[H.GW;I5.LM7�2
��50fu��KD8[L���p H-p_;Wp�KbB�S�^ 5.GRHJL��08�7479A�Gk|ZEMHJBD8
(*)+��	-,.�/,0�sr?c U ¤ K��=F�Bb¢�L�8aH.@RQ�¢[;98:1 P ;RH

E�GIF<�
¢[GI8CH.@RQ�8[;98�G=S�8�74���-;98THJA���@[5(T�;RHJL�;C1.Y �
��50fu��KD8[L�E�8[A�;9p_8�BbBD8:8[LwH.@RQM8<;98�G�q
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 9�� �3���+*�� �"�J�0�	���	�������J�	��� �0���������"�	�3�-��� �

������� � � ���V� 2, 117 mm!#"�$ % � ���-
'& 9)( � ���-���
! ���+* , � �	� 9)( ����
'&3���.-

/ �	�%� 0 , �
����1
2 ������� 3 ���$� 1 760 / �	���

9�4 8 �5���76 "�892;:�< ��= $ � < " � ! :�8 ���>*7�?*���@9= $ � <A< ��@B*7� 0 < = !#"�$ % ��@B� < *7�C@ %�D * DC89"�2 @E*GF $ �H*�� :�2JIC<A8 �?*7�
:U< K !#"�$ % �C@ 4 B : � %�$ ��� % ��@L*�� $7M *�� 2 ��� @A� " �7@N��� 2 ������� 2JIC<A8 ��@ 4PO � :�8A89" � *7� 8':RQ �SF $ � � <9D ����@ 89D @ $ � <':)< @
"�T�< ��� $ @ 4

(�4 F $>< ��� �7��@ < � :RU�:�$7< � $�8 * $�V ��� < ��@ < *7� 9 / �	�%� 4XW "�8 @9= $ �J�SF " �ZY "�$ �J���[* "�$7T ��� < ��� < � 8A8': ��� :Z!#"�$�8
� " �7� $ � $78 (�\ / �	���	� � <]!#"�$78 � :�8 ��� $78 9)( / �	���	� 4
B : � %�$ ���N� :^U�:�$7< � $�8 * $BV ��� < � < ����@_*�� 2 ��� @A� " �7@_* $J< � 8A8': ���Z*7� < ��� �7��@ 47O �E* " �7� � 8': ����@ 89D�!#" �7@A��@_���
:�8A89" ��*���@A@ : � < ����@ 89D @ $ � <':)< @`��� 2JIC<A8 � 4

0 4 8 � :�<9U � Da< ��@ 2 � < = $ �������b� " � � $ � $78 ��� 2JIC<A8 ��@ ! :�89%�"�$78A<Acd" �Z� "�8 @9= $ �b�SF " � %�"�$78A< 9 3 ���$�7e
���������
	�����
7f (
9�4hg :�i B " � @ <A89$ ��@ $ � <A8 � : �7����� ABC < ���P= $ � AB = 5 cm

<
BC = 7 cm

<kj
ABC = 55◦

4
g T�iml�"�2J2 ��@n� <`2 ��@ $78 �C@_���C@ : � ������@]*�� % � <A8 � : � ����� 4

(�4hg :�i�op$78 � : *�� 2 � c * 89" � < � [BA)
< ! � :�% �b���C@ !#" ��� < @ D

� < E < ����@]= $ � BD = 3 cm
� < BE = 9 cm

4
g T�i?q�8':�% �E� : * 89" � < � (d) ! � 89! ��� *7� %�$ � : � 8 � Q � : * 89" � < � (BC)

� <r! : @A@ : � <r!�:�8 D
4sW : * 89" � < � (d)%C"�$ ! �t� : * 89" � < � (BC)

���
F
4

g %)i>q�8':�% �^� : * 89" � < � (d1)
! � 89! ��� *7� %�$ � : � 8 � Q � : * 89" � < � (BC)

� <b!�: @A@ : � <b! :�8 E
4�W : * 89" � < � (d1)%C"�$ ! �t� : * 89" � < � (BC)

���
G
4

0 4Lu $ � ! � $7Mpcv<9$ *�� 8 �L*7��@`* 89" � < ��@ (d)
� < (d1)

eLw $ @ < � V � <':^89D�!#" � @A� 4
���������
	�����
�x 0 qy8':�% � $ � % � 89% ���z*7� % �C� <A8 � O

� < *��L*7� :�2JIC<A8 � [AB]
4 qy8':�% �z��� % � 89% ���^*�� % ��� <A8 � A

� <
*�� 8':�{�" � [AO]

4 W �C@�*�� $7MB% � 89% ����@�@A� %C"�$ ! �C� < �C� I
� < J

4
u $ � ! � $7Mpcv<9$ *�� 8 �m*7��@ <A8 � : � ������@ AIJ

� < AIO e u $ � ! � $7Mpcv<9$ *7� 8 �m* $ = $�: * 8 ��� :�<9IC8 � AIOJ e O �
Y $ @ < � V � 8':z<9"�$7< �C@]����@ 89D�!#" � @A��@ 4

���������
	�����
�| : qP"�$�< �b� : 6 :�2 ������� !�:�8A<�Q � :}2J" � <': ���7�N6�~ < � 8 �SF : � �7���
� 8 @ : � 8 �z*7�C@ 9+( : �7@t*��b� D�2 � 47W :
! � < � < �]@A� $78��t$ ������� 2 � <A< �]*7� = : � @s��@ <�<A89I @ %�" � < ��� < @�� <n%aU : � < �]* : � @s� : � " � <9$�8 � : ��� %`l � %�" � : @ < �SF :)� � D *���@
<A89" ��@]����6 : � < @ 4 W ��@�*7� $7MB!�:)8 ��� < @]� < ����@`����6 : � < @ :�8A8 ���
�C� <]:�$Z%+:�2J! ��� � Q 9 = U ��� 0 :�"���< 4�� ��@ 8 � ! :�8A< ��� < ���
9�\ :�"��7<�:�$Z2;:)< ��� 4

F ��*7�N��� !�89"�!78 � DC<': � 8 �^* $R%+:�2J! ��� � Q}DC<':�T ��� 8 � : 6 :�%C<9$�8 � : ��� % ��� <':�8 ��6X@ $ ��� : � < 4
���7�t���G���R�P� �+���m�#�����#���P	S�y�P�X�����G���P��	��B���y�>���P	��
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� �E���76 : � < *7�
2J" ���7@`*7� 9�� : �7@
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ÅE�pÆ#�#	��BÇP�?ÈÉ�7�)Êy�7���7�+	�Ëy�y���J�
◦ ÌpÍ

���������
	�����
#Î 9mÏ "�$78J8 ������� 8B$ �7� $ @A���7� Q 276, 5 m� " �7� $ � $78 4#O �R� 2J! � " ��� < !#"�$78]% �C� : < *���@ 8': ����@ 8 m
9�4 B "�2^T �����R*7� 8': ����@`6 :�$ * 8':)cd<Ac ��� e
(�4 F = $ �C�����N� " � � $ � $78 6 :�$ * 8':�cv<Ac ��� %�"�$ ! � 8 �
���������
	�����
�Ð (NO �z�
� $7<�! � : � < � 8s$ �7� 8': � � 10 m! � : � < � < ���t*7� 8 �7��� 8�! � : � < * " ���
��� < ~ <A8 � Q 15 cm{E: � " � 8�:�$R2J" ��� @ 30 cm

4 B "�2^T �����Z*�� ! � : � <
���������
	�����
�Ñ 0 Ï U ����� !7! �_� <sÒL:�8 � 2 * " �������

:�2 � %�: � 4�� ��@z@A� ! � :�% ��� <}Q 5 m
�vF $ �[*7�J�SF :�$�<A8

�SF :�$�<A8 � 4#W :}%aU :�$ @A@ $78 �L*7� Ï U ����� ! ! � 2 �C@ $78 � 21 cm 19 cm
9�4 B "�2^T �����R*7�N6 " ��@ ! � $ �
��� <Ac ����@ 2 � <A<A8 � $
(�4 B ��� $ ��= $ � 2;:�89%'U �]@ $78 � :L%'U�:�$ @A@ $78 �t*7�

Y "�$ � $�8 ��� !78 � 2 ��� 8 4
g :�i u $ �G� :}%'U " ��@A� 8 ��� !78 � 2 ��� 8 @A� % F ��@
g T�i u $ �G� :}%'U " ��@A� 8 ��� !78 � 2 ��� 8 @A� % F ��@

���������
	����?f Í :

M I

NE

L

K

O

M I

NE

L

K

O

EKL

���������
	����?f Ì =

2 cm



ÅE�pÆ#�#	��;ÇP�?È � �)Êy�7���7�+	�Ëy�y���J�
◦ Ì�Ì | ÍyÌ ÅRÈ Ì�Ì

���������
	����?f � 9 8 � 9#H H,:U< :�$[2}$ @ D �J* $ W "�$ � 8 � < ��� 2J" � <': � < *���@ <A8': � :�$�M *�� ! ����� <9$78 � QR89D�! :�8A< � 8
��� <A8 �N����@ :�%C< � " � � : � 8 ��@ DC<': � < *7� 21 269, 1

��4�� : * :�2 � Ï " �����m* " � <]!�:�{ � 8 ����@`@ " � M7: � < � c­2 ������� I�2 ��@`*7� % � <A< �
@ "�2J2 � 4 B "�2}T �����Z* " � <Ac ������� ! :�{ � 8 e
���������
	����?fG
 ( qy89" ��@ T78 ��� : ��*�@ A

<
B

� < C
@A� !�:)8A<': ���C� <]$ � �b@ "�2J2 �t*7�

6 475
� < *���@ T � Y "�$7M � <]$ �7�

<9D � D �p��@A� " � 4
Ï "�$78�: � " � 8 *���@ !�:)8A< @ D = $ � <':�T ���C@ < A !78 ��� *E����@ <A89" ��@ cd% ����= $ � I�2 �C@`*7�N�SF :�8 ����� <�� B !�8 ����*B���C@ T � Y "�$�M � <

C
��� 8 ��@ < �L*7�t�vF :)8 ����� < � < � :}<9D � D �p��@A� " � 4
u $ ����@`@ " � < ����@ !78 � M *7��@ T � Y "�$7M � < *��N� :^<9D � D �p��@A� " � e
���������
	����?f�f 0
9�4 B " �7@ <A89$ ��@ $ � 8 � %C<': �7����� EFGH < ���y= $ � EF = 7 cm

� < EG = 8 cm
4

(�4 C " � � � $ � !�89" � 8':�2J2 �b*�� %�" �7@ <A89$ %C< � " �Z� M�! ����= $�: � < � :}V � $78 � "�T7< �C� $ � Q � : = $ �C@ < � " � !789DC%�D *7�C� < � 4
���������
	����?fGx :
9�4 8 %C8 ��@�����@]= $ "�< ���C� < @_@ $ ��� : � < @_@ "�$ @`� : 6 "�892 �b*7�N6 8':�%C< � " �7@

0, 1

0, 3
;

0, 4

0, 7
;

4, 7

0, 3
;

0, 45

0, 17
;

0, 012

0, 184
;

2, 2

0, 13

(�4 o � 2J! ��� V �N����@_6 8':�%a< � " � @]@ $ ��� : � < ��@ gdO �R��� *7��= $ � 8': ����@]* DC<': ����@t*��N� : @A� 2J! ��� V�%+:)< � " � i

20

12
;

25

50
;

21

70
;

52

78
;

42

105���������
	����?fG| =
9�4hg :�i B " � @ <A89$ ��@ $ � <A8 � : �7����� ABC < ���P= $ � BC = 7 cm

<kj
ABC = 60◦

� < j
BCA = 50◦

4
g T�i � �C@ $78 �b�SF : � ����� j

BAC
4

(�4hg :�i B " � @ <A89$ ��@n� : * 89" � < � (d)
< ! � 89! ����*�� %C$ � : � 8 � Q � : * 89" � < � (BC)

� <_!�: @A@ : � <�! :�8 A
4pW : * 89" � < � (d)%C"�$ ! �t� : * 89" � < � (BC)

���
H
4

g T�i � �C@ $78 �b����@ : �7������@ j
BAH

� < j
HAC

4
0 4hg :�i B " � @ <A89$ ��@`� : * 89" � < � (d1)

< ! :�8': ��� I ��� Q � : * 89" � < � (AB)
� <`! : @A@ : � <]!�:)8 H

4
g T�i B " � @ <A89$ ��@`� : * 89" � < � (d2)

< ! :�8': ��� I ��� Q � : * 89" � < � (AB)
� <`! : @A@ : � <]!�:)8 C

4
g %)i Ï 89"�$ �
�b= $ �t���C@�* 89" � < ��@ (d1)

� < (d2)
@ " � <`! :�8': ��� I ����@ 4

:�4hg :�i B " � @ <A89$ ��@n� : * 89" � < � (d3)
< ! � 89! �C��*7� %�$ � : � 8 � Q � : * 89" � < � (d1)

� <_! : @A@ : � <_! :�8 H
4 8 ����� %�"�$ ! ��� :

* 89" � < � (d2)
���

I
4

g T�i Ï 89"�$ �
�b= $ �t���C@�* 89" � < ��@ (d2)
� < (d3)

@ " � <`! � 89! �C��*7� %�$ � : � 8 ��@ 4
=�4hg :�i�op" � < J $ � !#" ��� < *7�N� : * 89" � < � (d2)

< ���y= $ � IJ = HI
4

B " � @ <A89$ ��@_� : * 89" � < � (d4)
< ! � 89! �C��*7� %�$ � : � 8 � Q � : * 89" � < � (d1)

� <`!�: @A@ : � <`!�:�8 J
4 8 ����� %C"�$ ! �t� :

* 89" � < � (d1)
���

K
4

g T�i Ï 89"�$ �
�b= $ �t���C@�* 89" � < ��@ (d3)
� < (d4)

@ " � <`! :�8': ��� I ����@ 4
g %)i u $ �������b��@ < � : � :�<9$�8 �b* $ = $�: * 8 ��� :)<9IC8 � HIJK ebw $ @ < � V �b� :}89D�!#" � @A� 4

ÅE�pÆ#�#	��BÇP�?ÈÉ�7�)Êy�7���7�+	�Ëy�y���J�
◦ Ì �

���������
	����?f�Î 9 � �E����� 8 � %�"��7< � 9#E(< (	H+��4��
10%

9�4Lu $ �C�y��@ < ��� 2J" � <': � < *7�N� :}8 � 2 ��@A� e
(�4Lu $ �C�y��@ < ���b� "�$ �
� :�$R!�8 � M *�� % �b����� 8 � e
���������
	����?fGÐ ( � � T ���C6�@ < � :�%�� *7�

350 g 200 g��@ < �
�C��* $ ��� 2 ~ 2 � !�8 � MR:�$�� ��� " � 8':�2J2 � e
���������
	����?fGÑ 0 qy89" ��@ :�2 ��@ " � <P%�$ ��������� 200 kg
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A
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EFGH
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