HUONG DAN ON THI HKII-TOAN 7

PHAN LPAI SO

A.THONG KE
I. NHUNG KIEN THUC CO BAN
1) Van dé hay hién twong ma nguoi diéu tra quan tam tim hiéu goi 1a ddu hiéu (thuwong dwoc ky hiéu
bang céc chiz in hoa X, Y, ...).
2) Céc s6 liéu thu thdp duwoc khi thu thdp duweoe khi diéu tra vé mét dau hiéu X goi la sé liéu thang ké.
Mdi s6 liéu duroc thong ké goi 1a mét gid tri cua dau hiéu X.
Céc s6 liéu thong ké duroc ghi lai trong mét bang, goi 1a bang sé liéu thong ké ban dau.
S cac gid tri cua dau hiéu diing bang sé cdc don vi diéu tra (ky hiéu 1a N)
3) Sé lan xudt hién cia mét gia trj trong day gia tri cia ddu hiéu cua dau hiéu la tan sé cua gia tri dé
(ky hiéu n).
4) Khi nhdn xét bang tdn so chiing ta trd loi cac cau héi: S cac gia trj cia dau higu? (N =?); Sé cac
gia tri khac nhau? Gia tri Ién nhdt, nhé nhdt? Gia tri c¢6 tan sé lén nhat? Céc gia tri nam trong
khodng nao 1 chu yéu?
5) S6 trung binh céng duoc ky hiéu 1a X
Cong theze tinh sé trung binh céng

XN, + XN, 4.+ X, N,
N

X =

Trong dé X,,X,,.... X, lak gia tri khac nhau cia dau higu

n,N,,...,N, laktan sé twong img

Nlaso cacgiatriva N=n,+n,+..+n,

6) Mot ciia dau hiéu 1a gid trj 6 tan s6 lon nhdt trong bang “tan s6” va dwoc ky hiéu la M,

7) Luu y khi vé biéu do doan thang ta vé truc Ox nam ngang biéu dién gia tri x, truc On thang ding
biéu dién tan so n

1. BAlI TAP

Bai 1: Thoi gian lam mot bai tap toan(tinh bang phat) cia 30 h/s 16p 7 dugc ghi lai nhu sau:

10 5 8 8 9 7 8 9 14 8

5 7 8 10 9 8 10 7 14 8

9 8 9 9 9 9 10 5 5 14
a) DAu hiéu ¢ day 1a gi? b) Lap bang tan s6 va nhan xét.
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¢) Tinh s6 trung binh cong va tim Mét caa dau hiéu.

Bai 2: Piém kiém tra hoc ky mon toan caa mot I6p 30 h/s 16p 7 duoc ghi lai nhu sau:

d) V& biéu d6 doan thang.

2 1 2 3 4 5 3 4 5 6 7 8 4 10
1 1 1 2 3 9 2 3 9 8 7 5 3 2
a) Dau hi¢u ¢ day la gi? b) Lap bang tan s6 va nhan xét.
¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) Vé biéu d6 doan thang.
Bai 3: Diéu tra vé tudi nghé cua 40 cong nhan trong 1 phan xuwdng san xuat ta ¢ sb liéu sau:
1 4 7 3 4 6 15 3 1 4
4 1 5 3 10 7 8 10 3 4
5 6 5 10 10 3 1 4 6 5
4 4 3 12 2 7 6 8 5 3
a) Dau hiéu ¢ day la gi? ) Lap bang tan sé va nhan xét.
¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu dd doan thing.
Bai 4 Mot xa tha thi ban sing. S6 diém dat duoc sau mdi lan bin duoc ghi lai nhu sau
8 9 10 9 9 10 8 7 9 8
10 7 10 9 8 10 8 9 8 8
8 9 10 10 10 9 9 9 8 7
a) DAu hiéu & day 1a gi? b) Lap bang tan sb va nhan xét.
¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu dd doan thing.
Bai 5: S6 con trong mdi ho gia dinhd mot t6 khu phé dugc thdng ké nhu sau
2 0 1 4 1 2 0 3 2 0
3 2 2 2 3 1 0 2 2 1
a) Dau hiéu ¢ day 1a gi? b) Lap bang tan sb va nhan xét.
c) Tinh s trung binh cong va tim Mét caa dau higu.  d) V& biéu d6 doan thang.
Bai 6: Khi diéu tra vé s6 con caa mot s6 ho gia dinh trong mot thon dugc cho bai bang sau:
2 1 0 3 4 2 1 3 2 2
1 2 0 4 2 1 2 3 0 1
2 0 2 3 2 2 1 0 2 3

a) DAu hiéu ¢ day 1a gi?

¢) Tinh s6 trung binh cong va tim Mét caa dau hiéu.

b) Lap bang tan s va nhan xét.

d) V& biéu d6 doan thang.
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Bai 7: DBiém kiém tra mon toan HK1 cua hoc sinh 16p 7 dugc ghi lai nhu sau:

1 6 10 6 3 6 8 8 7 3
2 2 4 5 7 4 5 4 6 5
3 5 7 8 8 9 3 2 9 4
a) Dau hi¢u ¢ day la gi? b) Lap bang tan s6 va nhan xét.
¢) Tinh s trung binh cong va tim Mét caa dau hiéu. d) V& biéu d6 doan thang.

Bai 8: Mot GV theo dbi thoi gian lam bai tap (thoi gian tinh theo phat) caa 30 HS cua moét truong (ai

cling lam dugc) nguoi ta lap bang sau:

Thoi gian
5 7 8 9 10 14
()
Tan sb (n) 4 3 8 8 4 3 N =30
a) DAu hiéu & day 1a gi? b) Nhan xét.

¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu d6 doan thing.

Bai 9: Piém kiém tra Toan (1 tiét ) caa hoc sinh 16p 7B duoc 16p truong ghi lai & bang sau:

biém s
3 4 5 6 7 8 9 10
()
Tan s6
1 2 6 13 8 10 2 3 N =45
(n)
a) DAu hiéu & day 1a gi? b) Nhan xét.

¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu db doan thing.
Bai 10: Mot trai chin nu6i da théng ké sb tring ga thu duoc hang ngay caa 100 con ga trong 20 ngay

duoc ghi lai ¢ bang sau:

Diém sb
70 75 80 86 88 90 95
()
Tan sb
1 1 2 4 6 5 1 N =20
(n)
a) Dau hiéu ¢ day la gi? b) Nhan xét.

¢) Tinh s6 trung binh cong va tim Mét cia dau hiéu.  d) V& biéu d6 doan thang.
Bai 11: Chon 30 hop ché mot cach tly y trong kho ctra hang va dem can, két qua ghi lai trong bang

sau (sau khi da trir khéi lugng cua vo).

Khéi lugng ché trong ting hop (tinh bang gam)
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100
100
98
98
99
100

100
102
100
100
100
101

100
102
99
101
100
100

100
99
101
100
100
98

102
101
100
100
99
100

a) Dau hiéu o day 1a gi?

¢) Tinh s trung binh cong va tim Mét caa dau hiéu.

b) Lap bang tan sb va nhan xét.

d) V& biéu d6 doan thang.

Bai 12: S6 lugng nit sinh caa ting I6p trong cing mot trudng trung hoc co so ghi lai trong bang dudi

day:

19
25

20

18

16
19

18 15

16 14

26 20

21 19

19

27

19

17

14

16

a) DAu hiéu & day 1a gi?

¢) Tinh s trung binh cong va tim Mét caa dau hiéu.

b) Lap bang tan sb va nhan xét.

d) V& biéu d6 doan thang.

Bai 13: Piéu tra vé “mon hoc ngoai khda ma cac ban wa thich nhat” d6i voi céc ban I6p 7A, ban

Huong thu dugc y kién tra loi va ghi lai duoi day:

Nhac

bong ban

boi 10i

bong da

Nhac

bong ban

boi 10i

bong da

Ve

Nhac

C0 bao nhiéu em tham gia tra 16i?

DA4u hiéu can tim hiéu 1a gi?

C6 bao nhiéu mén hoc ngoai khéa ma cac ban néu ra? Sé ban thich ddi véi madi mon?

bong da
Nhac
boi 10i
bong da

Vé

bong ban

bong da

boi 10i

Nhac

Nhac

bong da
bong ban

boi 10i

VEé

Nhac

Bai 14: Két qua diéu tra vé s6 tudi nghé ciia 50 cong nhan cho nhu sau:

Ve
Nhac
boi 10i
boi 10i

Nhac

3

4

6

2

1

5

4

3

6

5

2

1

4

4

6

5

3

6

4

6

6

1

4

6

3

4

a) DAu hiéu ¢ day 1a gi?

b) Lap bang tan s6 va nhan xét.
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¢) Tinh s6 trung binh cong va tim Mét caa dau hiéu.

d) V& biéu d6 doan thang.

Bai 15: Theo ddi s ban nghi hoc trong tirng budi cia mot thang, ban 16p truong ghi lai nhu sau:

0 0 1 1 2 0 3 1 0 4 1 1 1
2 1 2 0 0 0 2 1 1 0 6 0 0
C6 bao nhiéu budi hoc trong thang d6?
DAau hiéu & day 1a gi?
Lap bang tan s6 va néu nhan xét
Bai 16: Cho bang tan sb:
Gi4 tri () 110 115 120 125 130
Tan sb (n) 4 7 9 8 2 N =30
Tinh sb trung binh cong va tim Mét cua dau hiéu
Bai 17: Cho bang tan sé:
Gié tri (X) 48 49 50 52 54
Tan sb (n) 3 12 20 15 4 N =54
Tinh sb trung binh cong va tim Mét cua dau hiéu
Bai 18: Cho bang tan sé:
Gia tri (X) Tan s6 (n)
2 30
3 16
4 19
6 15
7 10
8 10
N =100

Tinh s trung binh cong va tim Mét caa dau hiéu

Bai 19: Theo dbi thoi gian 1am mat bai toan (tinh bang phat) caa 50 hoc sinh, thiy giéo lap dugc ban

Sau:
Thoi gian
3 4 5 6 7 9 10 11 12
)
Tan sb (n) 1 3 4 7 8 8 5 3 2 N =50
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a) DAu hiéu o day la gi? b) Nhan xét.
¢) Tinh s6 trung binh cong va tim Mét caa dau hiéu.  d) V& biéu d6 doan thang.

Bai 20: Piém kiém tra hoc ki | mdn Toan cua hoc sinh I6p 7A, thay gi4o ghi lai nhu sau:

3 4 6 5 6 7 8 6 9 10

5 6 6 7 5 4 7 8 8 9

4 9 10 8 7 6 9 8 6 10

9 6 5 7 9 8 6 6 7 9
a) Dau hiéu & day 1a gi? b) Lap bang tan sb va nhan xét.

¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu d6 doan thing.

Bai 21: Biém kiém tra hoc ki 1 mén Toan cua hoc sinh I6p 7C, duoc théng ké trong bang sé liéu ban

dau nhu sau:
3 3 10 8 7 7 9 10 6 5
7 6 8 10 10 5 9 9 6 9
7 10 8 10 4 8 8 8 5 7
9 10 5 6 10 9 10 7 8 9
a) DAu hiéu & day 1a gi? b) Lap bang tan sb va nhan xét.
¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu db doan thing.

Bai 22: S6 can nang 20 hoc sinh (tinh tron dén kg) trong mot 16p nhu sau:

30 36 30 32 36 28 30 36 28 32

31 30 32 31 45 28 31 31 31 30

a) DAu hiéu & day 1a gi? b) Lap bang tan sb va nhan xét.
¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu dd doan thing.

Bai 23: Mot van dong vién ném béng ré, sé lan bong vao rd ciaa mdi phat tap lan luot 1a:

10 6 9 8 9 10 12 14 9 10

14 15 5 7 9 15 13 13 12 6

13 15 9 8 6 11 12 14 6 8

8 9 5 7 15 13 12 14 8 7

a) DAu hiéu ¢ day 1a gi? b) Lap bang tan s va nhan xét.
¢) Tinh s6 trung binh cong va tim Mét cia dau hiéu.  d) V& biéu d6 doan thang.
Bai 24: Mot gido vién theo ddi thoi gian 1am bai tap (thoi gian tinh bang phat) cua 30 em hoc sinh l1am

xong bai tap nhu sau:
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10 9 8 8 9 7 8 9 14 8

5 7 8 10 9 5 10 7 14 8

9 8 9 9 9 9 10 5 5 14

a) DAu hiéu ¢ day 1a gi? b) Lap bang tan s6 va nhan xét.
¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) Vé biéu d6 doan thang.
Bai 25: Piéu tra sb con trong 50 gia dinh chon ra tir 500 gia dinh trong mot khu vire dan cu, ta c6 bang

so liéu ban dau duoi day:

2 3 4 2 1 2 3 4 1 2

3 4 3 0 1 2 0 1 2 2

1 1 2 0 2 3 3 3 2 3

2 2 2 1 2 1 2 1 0 2

1 3 4 2 1 2 1 3 3 3

a) Dau hiéu ¢ day la gi? b) Lap bang tan s6 va nhan xét.
¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu d6 doan thing.
Bai 26: Can thir 40 qua thang long ngau nhién to mot 16 hang trai thanh long chuan bi xuat khau véi

két qua nhu sau: (tinh bang gam)

880 850 880 850 850 850 840 840 850 840

840 860 860 850 850 860 870 860 870 860

870 880 870 870 880 850 850 870 870 870

880 890 840 850 860 880 860 860 870 860

a) Dau hiéu ¢ day 1a gi? b) Lap bang tan sb va nhan xét.

¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu dd doan thing.

Bai 27: (Tan Pha 2009-2010) Sau khi dang ky 1am thanh vién cta trang web www.vioympic.vn dé
tham gia cudc thi “Giai toan qua Internet”, mot em hoc sinh véi tén dang nhap va mat khau riéng da

hoan thanh phan thi cdp truong (thi vong 20) véi s6 diém nhu sau:

5 8 6 8 7 8 10 7 8 5

5 6 8 7 6 7 5 7 10 8

a) Dau hiéu ¢ day la gi?
b) Lap bang tan s6 va nhan xét.
¢) Tinh s6 trung binh cong va tim Mét caa dau hiéu.

Bai 28: (Tan Phu 2012-2013) Cho bang sau:
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Thong ké diém s6 trong hoi thi “Giai toan trén Internet-ViOlympic”

Cap trudong (vong 12) — Lép 7 — Nam hoc 2012-2013

biém 100| 120 150 | 180| 200| 220| 240| 260| 280 | 300
)

Tan sd 2 3 4 5 8 22 20 15 2 1 N =
(n)
a) Dau hi¢u ¢ day la gi? b) Lap bang tan s6 va nhan xét.

¢) Tinh sé trung binh cong va tim Mét caa dau hiéu.  d) V& biéu d6 doan thing.

Bai 29: (Tan Pha 2013-2014) Cho bang thng ké sau:

Thdng ké diém s6 trong hoi thi “Giai toan trén Internet-ViOlympic”

Cép trudng (vong 12) — Lép 8 — Nam hoc 2012-2013

Piém (x) 15 16 17 18 19 20

Tansé(n) | 9 23 28 17 2 1 N=80

a) Dau hiéu diéu tra 1a gi? Tim mét cua dau hieu? Tinh diém trung binh caa hoc sinh I6p 8 tham gia
hoi thi trén? (tinh tron dén chit s6 thap phan tha 2).

b) Hay v& biéu do doan thang tir bang thong ké trén?

B.GIA TRI CUA BIEU THUC PAI SO PON THUC. PON THUC PONG DANG
I. NHUNG KIEN THUC CO BAN
1) Pon thirc 1a biéu thire dai s6 chi gom mét sa, hodgc mét bién, hogc mét tich gizza cac sé va cac bién.
2) Pon thirc thu gon la don thirc chi gom tich ciia mét sé véi cac bién, ma mai bién da dwoc nang 1én
lity thira V6i S0 mil nguyén dwong, trong dé phan sé duwoc goi 12 hé s6 va phan con lai duwoc goi la
phan bién ciia don thirc thu gon.
Trong don thirc thu gon, mai bién chi diroc viét mét lan. CAc bién dwoc viét theo thir ti bang chiz céi.
3) Pé nhdn hai don thirc, ta nhan cac hé sé véi nhau va nhan cac phan bién véi nhau.
4) Bdc ciia don thirc ¢6 hé s khac 0 1a tong sé mii cuia tat ca c&c bién c6 trong don thire dé
- S6 0 dwoc goi la don thirc khong c6 bdc.
- S6 thuec khac 0 la don thirc bac 0.
5) Hai don thirc dong dang la hai don thirc c6 hé sé khac 0 va ¢ cing phan bién.
Pé cong (hay trir) cac don thire dong dang, ta cong (hay trir) cac hé sé véi nhau va gii nguyén phan
bien.

1. BAI TAP
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Bai 1: Tinh gia tri ciia cac biéu thic dai s6 sau:

5X+2y , . X —y?
a) y tal x=1vay=-1 h) 4>2<y y2 tai x =1020 va y=0
X-y X°y + X
—4(x+3 _ . L 2x? 2. .
by 20 i L iay L ) 2N i =1 va y =2
2X+Yy 2 4 4X +5y
— i 4 2_ i = —
0 4x 2y—(5+y)2taix:—3 véy:i J) X" +3x°—5x+2 tai x=-3
X+y 2
y(x*-1) \ K) x?+x—47" tai x=-1
d) tai x=4vay=11
Xy +y
5 x—1 . » 3 . R 1
e) 3x —2.T+3talx:—2 ) x°y" +xy tai x=1va y:E
2 2 2 . \
f XY 2xy taix=3véy:—l m) (16x-y) +3x-1tai x=2vay=1
Xy 2
4xy : ; ~2(x+5)" +x
9) 2 7 tal x=4va =-1 n ————— tai x=-2
(x+y) =(x-y) X + 6y '

Bai 2: Trong cac biéu thirc sau, biéu thirc nao 1a don thirc, sau d6 xac dinh hé sb, phan bién va bac cua

don thirc (néu c6):

5 2
1 §+Xzy 2.15,5 3. -3x°y 4. 9x’yz
5
3,,2
5. 1—§xh3 6. 5Xy 7. %xzy5 8.5

Bai 3: Thu gon cac don thirc sau, sau d6 xac dinh hé sb, phan bién va bac cua don thic (véi a, b 1a

hang sb):
1. 2x*y’yz 5 %xzy.ny3 3. 4xy? (—2ax’y*) 4. -5x*y°.(-2xy)
5. (-3x"y).2xy’ 6. Tx.8xy’ 7. —?%a(ﬂ/)2 8. ‘%-(—xzys)
0. 4.(_3x)x5y 10. 11. 12.
7xy°.(-5x%y*) —[-23abx*.(-y) | (_EXByAJ [Eleysj
5 4
13 (—3ay4) (—5b2xy) 14 (—lxzyj (£x3y5j 15. (_4U7V2)'(_5UV6)
: : 173 |5
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Bai 4: Thu gon cac don thirc sau, sau d6 xac dinh hé sb, phan bién va bac cua don thirc (voi a, b 1a

bién):

1. uvz.(—5u2v) 2. —12x.(—4x2y4) 3 —lazb.(x5y3)3
2 _
4 g(_uavz)z 5. 12u7v6.( 2u3v5) 6. (_gxsyaj.(%x4y2j

2X 2 6Xxy 1 1
7. == x3y8 |.(-2x°y? 8. | =L x*y? |.(14xy® 9. x*| -=y || =x*
5y e [y Jfae) G

3 3
10. —y.2x3y.[4?Xa2b5j 11. (—u2)§v3,[_§uvj 12. 8(-x) 5(xy),(—3x2)
u
13, (yx)’ (%) (-y) 14 15. (2 )iy
13
-2 (ey) (4
477 2 5

17. 18. 3xyx.7x2y(—5x2y3)
1., 2 3

—=Xyz || —=xz" |(-b

( 7 yJ( 5 j( v)

Bai 5: Xép cac don thirc sau thanh ting nhom cac don thire ddng dang: gxzy; xy?; —%xzy; —2xy?;

1 3 2 2
16. =x%y?(—ax)’| <
2xy( ax) (3y)

X2y’ %Xyz, _§X2y’ %XZyS, _2X2y3, 7X3y2, %XZyS’ %5X2y3’ —6X3y3, 12X3y3, 8X2y3, _19X3y2

Bai 6: Xép cac don thirc sau thanh timg nhém céc don thirc ddng dang (Vi a, b, ¢ 1 hang sd):

2

—(abu)zv; —86a°bx°y; aE(xsuvz); —(xv)2x3u; 32ab2(x3)2y; —(21a)(5b2)u2v; 3a’bu’v®;

3

a
—abzc(—sz)uzvs; —3abc(xv2)2 x8u2;—6a3b3c(x2)3y; E(xf’uvz)

2

Bai 7: Thu gon cac don thuc sau, rdi tim bac va hé sé:
1 %3 (_ﬁxzy)(gxsy4J 5 —Xy(—2x3y4).(—§x2y3j 3. 5xyz.4x°y* (-2x°y)
4 5 4

4, -2xy® (—x2y4).(7x2y) 5. 6. 4x3y(—x2y5).(2xy)

7. (xyz)(—gﬁy“j(—gxzysj 8. 5x(—%x2y5j.(%xyj 9. §x2y4(—gxy3j.(—xy)

Bai 8: Tinh
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1. %x“y3 -3x'y*
4. 5x°y° —lxzy5

4
7. 3x’y —7xy’ +5x%y

10. 9x%y® —12x%y° + X’y®

13. 4x’y —3xy® +3x°y + 2x°y

16. 10x°y® —5xy + 7x°y° +8xy

18. x*y —5xy® + 2x*y —5xy*

20. 3xy® —7x°y +5xy° — 2x°y

2. §x4y7—3x4y7
4
3 1 3
5. 4x y+§x y

8. —7x’y* +4x%y* —2x°%y*
11.

—6X°y + 7X°y —=3x°y + X°y
14,

5x'y® —7x*y® —5x*y° + x'y®
17.

8x°y°® +4x%y® —x%y® + 3x%y?

19. 5xy* —5xy + 7xy — 2xy*

21. 3xy’ —7x’y +5xy® — 2x°y

Bai 9: Tim bac, hé sb, phan bién cia don thuc (a, b 1 hang s6):

1. 3xyz.7x2y.(—5x2y3)

3. (—lxzyze’j.(—luqu
3 2

Bai 10: Tinh

1. 2xy’z +7xy’z + (—5xyzz)

2

3 2 x°’y* +3x°y*
3
6. 5x°y’ —8x°y’ —2x°y’

9. 4xy® —8xy® +4xy°

12.

6

3xy® —5xy°® — 7xy® + xy

15.
15x"y® —8x"y® —15x"y?

4 —gxyzzj(—gxzyj (2yz)’
6 ——xzyzj (—by).(——axz7j
8 ——xzyj.(—uvz).(——xyqu

1 3 4
2. =y Sy =y
y 4y 3y

3. —(4uv2 —%uv2 + uvzjq{—%uvz + uvzj 4. —gxzy—szy +1Ox2y+%x2y

5. (3xy)2 —5x%y? +5xy* (-2x)

6. 5(-2x)"y* + 2xy (-3xy? )+ X%y’
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1 1(3 1

7 Ixtv_z|2 3\, T 4
XY 3(4xyj(x)+6xy
5 2 3 3f 2 1

9 -2 3,.2(o £ 22| 15,2
2(xy) X +7( X) [3xyj X’y

3

1 1 2
11. —=xy?z +3x%y? + = xy?z — = x3y?
> y y > y 3 Yy

1 2 5 3
8. __X3 4 _3X2 __X4 7 __XG 8
( 2 y] y( 4 yj 277

5

3 1 1 2
10. =x%y" —=xy| =xy°® |+(-x
XY Zy(syj( y)'y

3
1 5
12. (-9x%u)| ==vy?u | | —==xyu®
( )( 37 N 2" j
3 1 1 2
14, Zxy?z? — = xyz? — = xy*z® + = xyz*
2 y 2 4 3 y 5 y

5 4
13. (-2xy?Z® 3(—x 3)(——x j
(22" ) | 39" ) 1™

1 os 223 1 25 52 3 1 20 2 9
15. 2§x y —3EX y—15x y +2§x y 16. (_EXyZzJ (_EXZyZJ(ZXySZ4j

17. —g(xy)2 %xg (;j(ZX)S (—gxyf

3 1, 1 3, 1 317 20 g 2
19. SExy+7§y —4§xy—5§y 20. (_7Xzyzj (gxzyJ (—§x3y4]

18. 4gx5y—21x—3£x5y+1lx
4 3 2 4

C.PA THUC. PA THUC MOQT BIEN
I. NHUNG KIEN THUC CO BAN
1. Pa thirc 14 tong cua nhitng don thirc. Méi don thirc trong tong goi 1& mét hang ti ciia da thive do.
* Méi don thire ciing diroc coi 1& mét da thirc.
* Bdc Cua da thirc 12 bdc cia hang ti ¢6 bdc cao nhdt trong dang thu gon ciia da thire dé
2. C6 thé thuc hién phép tinh cdng (hay trir) hai hay nhiéu da thirc dira trén quy tdc ddu ngogc va tinh
chdt cua cac phép tinh.
3. Phép cong cdc da thirc c6 tinh chat giao hoan, két hop.
4. Pa thirc mét bién 1a tong cua nhitng don thirc cua cling mét bién

* Pa thirc mgt bién x dwoc ky hiéu 1a f (x), hodc g(x) hodc h(x), ...
* Gid tri ciia da thirc mgt bién x tai x =a duoc ky higu 1a f (a)

5. Pa thirc mét bién sau khi thu gon thirong diroc sdp xép theo lily thira giam dan hodc ting dan cua
bién.
* Bdc cuia da thirc mot bién (khdc da thirc khong) 1& sé mii cao nhat cia bién.

6. Néu x=a, da thic f(x) cb gia tri bang 0 thi ta ndi a (hay x =a) 1a mgt nghi¢m cia da thirc

f(x). ala mgt nghiém cia da thirc f(x) < f(a)=0
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Tim nghiém ciia da thirc f(x) 1a tim cac gia trj ciia x dé f(x)=0.

7. Mgt da thirc Kh&c véi da thirc © ¢6 thé c6 1 nghiém, 2 nghiém, ... hogc khdng ¢ nghiém nao.

So nghiém cua mét da thire khéng virot qué bdc cia no.

Il. BAI TAP

Bai 1: Tim bac cua da thic: Q = —-3x° —%x"‘y—%xy2 +3x° +2

Bai 2: Thu gon rdi tinh gié tri cia da thuc P tai x=0,5 va y =1:

P==Xy+Xy* —Xy+=Xy* —5Xy—=X
3 y+Xy"—Xy > y y 3 y

Bai 3: Thu gon va tim bac cua da thuc:
2+5x% —=3x° +4x% —2x —x? +6X°
5x° —3x% +9—6X + 4x* —5x°

1 2 3,,2 2 2 2 1 3,,2
—— XY Z+3XY +2XYZ——XYyZ——X
> y y y 3 y 3 y

1 2 1
X2’ +=yz+=xz° —=yz+2xz° +xz°
2 5 2

3xyz? —%xy2 +%xy22 +%xyz2 —Xxy’z

3x°y® —4ax'y® + 2x*y? + Txy? —3x°y?
3x%y* +5x°y? —7xy + xy —3x’y*

7x2y(—4x3y5 ) +17x%y° —4x%y + 28x°y°
5x'y? —7x%y? (—2xy2 ) —5x*y? +x° —14x*y*

—3x2y(—2xy2 ) +4xy —2-6x°y°

Bai 4: Thu gon va sap xép theo lily thira giam dan va ting dan:

8x° —6x* +7x —3x° +2x* +15
—9+5x" —6x* —11x" +7x* +Xx°
1-6x" +5x* —2-8x’ +13x°
Bai 5: Tinh gi4 tri cua biéu thic:

A=x>—x>+x+3 tai x=-1;0;1

B=3x*-2x-1 tai x=0;1;2
C=—x"+3x*+2x*-5x+1 tai x=-2;-11;2

D=3x"+7x*+4x*—2x—2 tai x=-1,0;1

4x° —2x* +3x—X* +4x° +8
6y’ -8y’ +12+2y +7y° —3y°

8—-5x°+3x’ +2x —3x' —6x°
4 1 .
F=——uv’ +3u3v2——v2+§u2 tai u=-2
5 2 4

v=-1
G =-3x"+5x>+2x*—7x+7 taix=1,0;2

H=x"*-5x>+7x*+15x+2 tai

x=-10;12
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2 . R -1 1 1 2 .
E:4x2y—§xy2+5xy—x tai x=2 va y="7 J:—Euzv—2uv5—1zvu2+7vu3 tai u=1

va
. v=-3
I:—3x3y5—l§x2y+5x2y3—3x+2y tai x=-1
VA y=—
y 3
Bai 6: Tinh A+B,A—B,B—A, néu biét:
aud 2 a3
A:—5x3+8x4+x2—£ A=3x"+2y"-3z2°+4
3 B=-27°+5+3y*—-2x*
B:—2x3+x“—x2—5X—E
3
_ 2_ 2
A=-Tx+bx48xt + 72— 1_ Ly A =-2xy" =3Xy +5xy
35 B = xy — 3x%y + 2x°y* — 2xy?
B:28—7x3—5x4—3x2—5x—§
3 _ a3 53
A=145x°—3x? + 1x* A=-XT=3y -z +4y
3 B=9z°+5y-7y’-6x°
B=3x7+§x4—6x6—x5+8—2x
_ 2, 3
A=2x°+ 150 - x? +1-3x A=57x7y -3 Ixy+8y
2 B =6,9xy —2,3x’y +8y°
B=x6—7x5+6x2+%x3+2
 ay3y 2 2,
A=3XTy"+2x7y —xy A=22x211 0y oxy
B = 4xy —3x°y + 2x°y* + y* 5 10
2., 3,
B=—Xx"-1—y"+Xx
5 10y Y
Bai 7: Tinh A+B+C,A+B-C,A-B-C, néu biét:
A=x-y A=6x"-5x>+1
1.{B=y-z 4, {B=-3+2x—-4x’
C=-z+x C=-2x"—-x*+7x*+x°
A =x"+y*-2xy A =4x®-5x*+7x-10
2. iB=x>+y* +2xy 5. {B=10x —3x* -8+ 2x>
C=4xy-1 C=3x+2+2x*+x°
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A =3x% - 2xy +Yy? A=3x*-4x+1
3. {B=x"—xy+2y° 6. {B=1+6x+5x"
C=4x*-y’ C=-4x"+x-5

Bai 8: Cho f(x)=5x*—2xy+3xy’; g(x)=-2x"-2xy’+xy; h(x)=x*-3x’y+xy—2x°

Tinh f(x)+g(x)—h(x); f(x)—2g9(x)+h(x) va 2f (x)—g(x)+h(x)

Bai 9: Tim nghiém cua cac da thic sau:

1. f(x)=-10x-2 2.f(x)=—2x+4

4. f(x)=2x+1 5. f(x)=5-2x
2

7 f(x)_——x+5 8 f(x):§x+—

12, £(x) = 2 x-x° 13.  (x) = (2x—4)(x+1)

15. f(x)=(4x-1)(x+3) 16.
f(x)=(-5x+2)(x—7)
18. f(x)=—4x*+8x

Bai 10: Cho da thuc f(x)=ax+5. Tim a biét:

Bai 11: Tim da thuc A biét:

1. A+7x%y —5xy® —xy = X’y +8xy’ —5xy
2. 4x7 —Tx+1-A=3x"-7Tx -1

3. 5x* —2A+4X-5=A+4x* —6x+7

4, 3x* —8X+5-A=-2A+x*+4x -6

5. 4A -3x* —6X+7=x"+3A—-4x-3

6. A—(2xy—4y2):x2 —7y? +5xy

7. (6x2 —3x2y)+A =x%+y? —2xy?

3. f(x)=5+12

6. f(x)=2x-3

Q. f(x):%x+1

14. f(x)=x*+1

17. f(x) =x* —5x

3.f(-1)=4
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8. (25u2v—13uv2 + u3)—A =11uv+2u®
9. X’y —2x’y + X -y + A =X’y +3x + 2y

10. A—(2x3 —y? +32x? —4xy) =10x* +2x°

Bai 12: Tim mét da thirc nhan —% la nghiém (giai thich vi sao).

. . . , . 2017 |, . e
Bai 13: Tim mét da thac nhan “>018 la nghiém (giai thich vi sao).
Bai 14: Tim mot da thirc nhan ﬁ la nghiém (giai thich vi sao).

Bai 15: Tim mét da thircc nhan % la nghiém (giai thich vi sao).

Bai 16: Cho da thuc P(x)=mx—3. X4c dinh m biét rang P(-1)=2
Bai 17: Cho da thic Q(x)=-2x*+mx—7m+3. Xéc dinh m biét ring Q(x) cd nghiém la -1.

Bai 18: Cho f(x)=(x—-4)-3(x+1). Tim x sao cho f(x)=4.

D.BAI TAP TONG HQP
DE 1
Cau 1: (2d) Cho don thuc M = (—%x“y}(%xzyzj
a) Thu gon M rdi cho biét hé sb va phan bién cua don thuc.
b) Tinh gia tri cta don thirc M tai x =-1, y=2.
Céu 2: (2.254d) Cho hai da thac sau

P(x)=-6x*+3-5x"+2x*-5x

Q(x)=3x"-7+5x"-7x+5x%°

a) Hay sip xép hang tir cia mdi da thirc trén theo liy thira giam dan cua bién.
b) Tinh P(x)+Q(x)

¢) Tim da thuc A(x) sao cho Q(x)+A(x)=—P(x)

Cau 3: (0.5d) Tim hai da thirc nhan _?l lam nghiém.

PE 2
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Bai 1: Cho don thic N = (—%xy“}[gxzyzj

a) Thu gon N rdi cho biét hé sé va phan bién caa don thuc ?
b) Tinh gia tri cha don thic N tai x =-1;, y=-2

Bai 2: Cho hai da thirc sau:

P(x)=-5x"+2x> - 6x* +3-5x
Q(x)=5x"*—2x*+6x* -7 +X

a) Tinh P(x)+Q(x)

b) Tim nghiém cua da thic P(x)+Q(x)

¢) Tim da thirc M (x) sao cho Q(x)+M(x)=—P(x)

Bai 3: Tim mot da thirc nhan s6 0 va (-1) 1am nghiém.

PE 3
.. , s( =1 s
Bai 1: Cho don thirc N = xy (?x y}
a) Thu gon N rdi cho biét hé sb va phan bién va bac cua don thirc N?
b) Tinh gi trj cita don thirc N tai X = -1 y = %
Bai 2: Cho hai da thtrc sau:
P(x)=2x"-5x+x’-1
Q(x)=x*+2x*-7+3x
a) Tinh A(x)=P(x)—Q(x). Sau do tim mot nghiém cua da thic A(x).
b) Tim da thirc B(x) sao cho P(x)=B(x)-Q(x).
Bai 3: Tim mot da thirc nhan s6 _?1 lam nghiém (giai thich vi sao).

PE 4
Bai 1: Cho don thuc P = (—3x3’y2)xy3
a) Thu gon P rdi cho biét hé s6 va phan bién va bac cua don thic P?

b) Tinh gia tri ctia don thirc P tai x =-1; y :%

Bai 2: Cho hai da thurc sau:
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M(x)=2,5x*-0,5x —x° -1
N(x)=—-x*+2,5x* -6+ 2X
a) Tinh A(x)=M(x)—N(x). Sau do tim mot nghiém cta da thuc A(x).
b) Tim da thirc B(x) biét B(x)=M(x)+ N(x). Cho biét bac cua da thuc B(x)?
Bai 3: Tim mot da thirc nhan sé 0,5 1am nghiém (giai thich vi sao).
PE 5

.- , 2 20292
Bai 1: Cho don thirc: M =| ——yz |(2x’y) | =x’z

49 8

1) Thu gon don thirc M rdi x4c dinh hé s6 va phan bién cta don thirc
2) Tinh gia tri cia don thuc M tai x=-1, y=-2 va z=7

Bai 2: Cho hai da thirc sau:

2
A(x)=-5x*+3x"*+=-8x" -10x
7

B(x)=-2x" —$+7x2 +8x° +6x

1) Hay sap xép céac hang tr caa mdi da thirc trén theo lily thira giam dan cua bién.
2) Tinh A(x)+B(x) va A(x)—-B(x)

Bai 3:

1) Cho M(x)=x?-2x-15. Chang to x = -3 la nghiém cua da thic M (x)

2) Tim nghiém cua da thic A(x). Biét A(x)=5x—60
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PHAN I1.HINH HQC
A. TAM GIAC CAN. TAM GIAC PEU
I. NHUNG KIEN THUC CAN NHO
1. Dinh nghia
Tam giac can la tam gi4c c6 hai canh bang nhau.
2. Tinh chat
* Trong mot tam giac can, hai goc ¢ day bang nhau.
 Néu mot tam giac c6 hai goc bang nhau thi tam giac d6 1a tam giac can.
Pinh nghia: Tam giac vudng can la tam giac vudng c6 hai canh goc vudng bang nhau.
3. Tam giac déu
Pinh nghia: tam giac déu la tam gi4c c6 ba canh bang nhau.
Tinh chat: Trong mot tam giac déu, mdi goc bang 60°.
* Dau hiéu nhan biét tam giac déu:
- Néu mot tam giéc cd ba goc bang nhau thi tam giac d6 1a tam giac déu.
- Néu mot tam giéc can c6 mot goc bang 60° thi tam giac d6 1a tam giac déu.
- Néu mot tam giéc c6 ba canh bing nhau thi tam giac d6 1a tam giac déu (dinh nghia).
1. BAlI TAP
Bai 1: Cho tam gi4c ABC can tai A. Goi M 1a trung diém cua canh AC, N 14 trung diém cua canh AB.
Chirng minh BM = CN.
Bai 2: Cho tam giac ABC can tai A. LAy diém H thudc canh AC, diém K thudc canh AB sao cho
AH = AK. Goi O 1a giao diém cua BH va CK. Chirng minh AOBC 14 tam giac can.
Bai 3: Cho tam giac ABC can tai A. Trén tia d4i cua tia BC lay diém D, trén tia di cua tia CB liy
diém E sao cho BD = CE. Chang minh rang AADE la tam giac can.
Bai 4: Cho tam gi4c ABC. Tia phan gi4c ciia goc B cat AC tai D. Trén tia d6i cua tia BA lay diém E
sao cho BE = BC. Chirng minh rang BD//EC.
Bai 5: Cho tam giac ABC can tai A ¢ canh bén bang 3cm. Goi D 1a mot diém cua canh day BC. Qua
D, ké cac duong thang song song vai cac canh bén, ching cit AB va AC theo tht tu tai F va E. Tinh
tong DE + DF.
Bai 6: Cho tam giac ABC cén tai A. V& phan giac trong cua goc B, va phan giac ngoai cua goc A,
chiing cit nhau tai 1. Chirng minh rang Al//BC va AABI can.
Bai 7: Cho tam gi4c ABC vudng tai A. Goi M 1a trung diém cia BC; trén tia ddi cua tia MA liy diém
D sao cho MA = MD.

a) Chirng minh: AAMB = ADMC, AB=CD, AB//CD, ACD =90°
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b) Ching minh: ABCA = ADAC, BC=AD
, - 1
¢) Ching minh: AM :EBC

Bai 8: Cho tam gidc ABC can tai A. Liy diém M nam trong tam giac ABC sao cho MB = MC. Goi N
14 trung diém cua BC.

a) Chitng minh AM la phén giac cua géc BAC

b) Chirng minh ba diém A, M, N thang hang.

Bai 9: Cho tam giac ABC c6 M la trung diém cta BC. Trén tia doi cua tia MA lay diém D sao cho
MD = MA

a) Chieing minh AB//CD

b) Goi N 1a trung diém ctia AC. Trén tia d6i cua tia NB iy diém K sao cho NB = NK.

Ching minh 3 diém D, C, K thang hang.

¢) Goi I 1a trung diém cua AB. Tir A v& AP song song v4i BC sao cho AP = BM, P va K nam trén hai
nira mat phang déi nhau ¢ bo chira dudng thang AB. Ching minh ba diém M, |, P thang hang.

Bai 10: Cho tam giac ABC vudng tai A, trén tia d6i cua tia AB, lay diém D sao cho AB = AD. Ching
minh AABC = AADC, tir d6 suy ra tam giac BCD can.

Bai 11: Cho tam giac déu ABC, trén cac canh AB, AC lan luot 1y M va N sao cho AM = AN. Chirng
minh:

a) AAMN déu.

b) MN//BC

Bai 12: Cho AABC déu, M la trung diém cua BC.

a) Chiing minh AM 1L BC

b) Chirng minh AM la phén giac goéc BAC.

¢) Tinh cac géc cia AABM va AACM

Bai 13: Cho tam giac ABC c6 A =120°. Trén tia phan giac cua goc A liy diém E sao cho
AE = AB + AC. Chirng minh rang tam giac BCE la tam giac déu.

Bai 14: Cho diém M la thudc doan thang AB. Trén ciing mot nira mat phang bo AB, V& cac tam giac
déu AMC, BMD. Goi E, F theo thi ty 1a trung diém ciaa AD, CB. Chirng minh rang tam giac MEF |

tam giac déu.
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B. PINH LY PYTAGO (PYTHAGORE)
I. NHUNG KIEN THUC CAN NHG
1. Trong mot tam giac vudng, binh phuong cua canh huyén bang tong binh phuong cua hai canh goc
vuong.
2. Néu mot tam giac c6 binh phuwong ctia mot canh bang tong cac binh phuong ciia hai canh kia thi tam
gidc d6 1a tam gidc vudng. (chling ta so sanh binh phuong canh Ién nhit véi tong binh phuong cua hai
canh con lai).

AABC,A =90° < BC* = AB* + AC®

Il. BAlI TAP
DANG 1: Tinh d dai cac canh bang dinh ly Pitago

Bai 1: Cho tam giac ABC vubng tai A, tinh d6 dai canh con lai trong cac truong hop sau:

1) AB=3cm, AC =4cm 4) AB =+12cm, AC=+/13cm
2) AB=5cm, AC=12cm 5) AB =+/7cm, AC=3cm

3) AB=1cm, AC=1cm

Bai 2: Cho tam giac ABC vubng tai A, tinh @6 dai canh con lai trong cac truong hop sau:

1) AB=12cm, BC =13cm 4) AB =2cm, BC =+/13cm
2) AB =1cm, BC=+/2cm 5) AB=+/99cm, BC =10cm

3) AB =+/3cm, BC =12cm
Bai 3: Cho tam giac ABC vudng tai A, tinh @6 dai canh con lai trong cac truong hop sau:

1) AB=AC va AB+AC=10 2 %:ATC Vi ABLAC <14

2) AB=AC va AB+AC=2y2 5) 2B _AC 4 5AB+8AC =100
12

3) AB-AC=7 va AB+AC=17
DANG 2: Dung dinh Iy Pitago dé chirng minh tam giac vuéong:

Bai 4: Chirng minh tam giac ABC vudng trong céc trudong hop sau:

1) AB=3, AC=4, BC=5 4) AB=9, AC=40, BC=41
2) AB=8, AC=15 BC=17 5) AB=+2, AC=+/3, BC=+5
3) AB=5 AC=12, BC=13 6) AB=1, AC=+/3, BC=4
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Bai 5: Cho tam giac ABC, ké AH L BC tai H (H thudc doan BC). Tinh cac canh AB, AC va chang

minh tam giac ABC vuong trong cac truong hop sau:

1) AH=12cm, BH =9cm, CH =16cm 4) AH =+/20cm, BH = 4cm, CH =5cm
2) AH = ZCm, BH :1cm, CH =4cm 5) AH = \/Ecm’ BH :\/Ecm, CH= \/Ecm
3) AH =+/3cm, BH =1cm, CH =3cm 6) AH =4cm, BH = 4+/2cm, CH = 2+/2cm

Bai 6: Cho tam giac ABC c6 AB =6cm, AC=8cm, AC=10cm. Ké AH L BC tai H.
1) Ching minh tam giac ABC vudng tai A

2) Tinh S, ,gc- (Spasc © dién tich tam giac ABC)

3) Tinh AH, BH, CH

Bai 7: Cho tam giac ABC c6 AB=5cm, AC=12cm, AC=13cm. Ké AH L BC tai H.
1) Ching minh tam giac ABC vudng tai A

2) Tinh S, pc. (Syagc : dién tich tam giac ABC)

3) Tinh AH, BH, CH.
Bai 8: Cho tam giac ABC vubng tai A c6 AB=16cm, AC=12cm. K¢ AH 1 BC tai H.

1) Tinh S, .

2) Tinh BC, AH
3) Tinh BH, CH.

Bai 9*: Cho tam giac ABC vudng tai A, AB =6cm, B =30° Phan gic trong cua goc C cat AB tai D.

Tinh d6 dai cac doan thang AD, BD.
Bai 10: Cho tam giac ABC déu c6 do dai mdi canh 1a a. Goi H 1a trung diém cua BC.
a) Chang minh AABH = AACH, AH L BC

b) Tinh d6 dai doan thang AH va dién tich tam giac ABC theo a.
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C. CAC TRUONG HQP BANG NHAU CUA TAM GIAC VUONG
I. NHUNG KIEN THUC CAN NHO:
1. Néu hai canh géc vubng cua tam giac vudng nay lan luot bing hai canh goc vudng cua tam giéc
vuong kia thi hai tam gidc vudng d6 bang nhau (trudng hop canh — géc-canh).
2. Néu mat canh goc vubng va mot goc nhon ké canh 4y cua tam giac vudng nay bang mot canh goc
vubng va mot goc nhon ké canh 4y cia tam gidc vudng kia thi hai tam gidc vudng dé bang nhau
(trwong hgp canh goc vudng — goc nhon).
3. Néu canh huyén va méot goc nhon cua tam giac vubng nay bang canh huyén va mot goc nhon cua
tam giac vuong kia thi hai tam giac vudéng d6 bang nhau (truong hop canh huyén — goc nhon).
4. Néu canh huyén va mot canh goc vudng cua tam giac vudng nay bang canh huyén va mot canh goc
vubng cua tam giac vudng kia thi hai tam giac vuéng d6 bang nhau (trudng hop canh huyén — canh goc
vuong).
Il. BAlI TAP
Bai 1: Cho doan thang AB c¢6 trung diém O. Qua O vé& duong thang xy khong vudng goc vai AB. Vé
AH vubng gbc vai xy tai H va BK vudng goc véi xy tai K. Chirng minh: AAOH = ABOK
Bai 2: Cho doan thang MN c¢6 trung diém |, qua | v& dudng thang d bat ki. V& ME va NF vudng goc
void tai E va F.
a) Chiing minh ME = NF
b) Chirng minh MF = NE
Bai 3: Cho tam giadc ABC nhon c6 duong cao AH. Trén tia ddi cua tia AC lay D sao cho AD = AC.
Ké DE vudng goc véi AH tai E. Ching minh A 13 trung diém cua EH.
Bai 4: Cho tam giac ABC . Trén tia ddi cua tia AC iy D sao cho AD = AC. K¢ DE va CF cuing vudng
goc véi AB tai E va F.
a) Chirng minh A 1a trung diém cua EF
b) Chirng minh DF// CE.
Bai 5: Cho tam giac ABC can tai A. Qua B ké duong thang vudng goc véi AB va qua C vé dudng
thang vudng goc véi AC. Hai duong thang ndy cat nhau tai diém I. Chirng minh rang
a) AABI = AACI
b) Puong thang Al la dudng trung truc cua doan thang BC
Bai 6: Cho tam gi4c ABC can tai A. Ké AD vudng goc véi BC. Chiring minh rang AD la tia phan giac
cua goc A.
Bai 7: Cho tam giac ABC can tai A. Ké BD vudng goc véi AC, ké CE vubng goc voi AB. Goi K la

giao diém cua BD va CE. Chung minh rang AK la tia phan giac cua goc A.
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Bai 8: Cho tam giac ABC vudng can tai A. Mot duong thing d bat ky ludn di qua A. Ké BH va CK
vudng goc véi duong thiang d. Chirng minh ring BH? + CK? ¢ gid tri khong doi.

Bai 9: Cho tam gi4c ABC c6 A =105°; B =60°. Phan gi4c cua goc B cat AC tai D. ké AO vubng goc
voi BD, AO cit BC tai E

a) Chiing minh: AAOB = AEOB

b) Tinh DAE

¢) Chtrng minh: Tam gidc ADE vudng cén tai D

Bai 10*: Cho tam giac ABC can tai A. Trén tia ddi cua cac tia BC va CB tuong ung liy hai diém D va
E sao cho BD =CE. Goi M la trung diém cua BC. T B va C ké BH L AD, CK L AE (HeAD,
K e AE). Chuing minh rang ba duong thang BH, CK va AM dong quy.

Huréng dan:

Ba duong thang dong quy 1a ba duong thang cing di qua mot diém.

Ta goi I 1a giao diém cua hai duong thang trong ba dudng thang da cho, ¢b gang ching minh duong
thang tht 3 di qua diém I.

Bai 11: Cho tam gi4c ADE can tai A. Trén canh DE liy céc diém B va C sao cho DB = EC < % DE

a) Tam giac ABC la tam gi4c gi? Ching minh diéu do.

b) Ké¢ BM L AD, CN L AE. Chtng minh ring BM = CN.

¢) Goi I 1a giao diém cua MB va NC. Tam giac IBC la tam gi4c gi? Chirng minh diéu do.

d) Chirng minh rang Al 1a tia phan giac cua géc BAC.

Bai 12: Cho tam giac ABC can tai A, k¢ BH L AC. Goi D 1a mot diém thudc canh day BC. Ké
DE L AC, DF L AB. Chitng minh rang DE + DF = BH.

Bai 13: Cho tam giac ABC can tai A. Trén tia d6i cua tia BA lay diém D, trén tia d6i cua tia CA ly
diém E sao cho BD = CE. Goi I 1a giao diém cua BE va CD.

a) Chang minhrang IB=1IC, ID=IE

b) Chirng minh rang BC song song véi DE.

¢) Goi M la trung diém cua BC. Chirng minh ring ba diém A, M, | thang hang.

Bai 14: (Tan Phu 2011-2012) Cho tam giac ABC (AB<AC). Trén canh AC, liy diém D sao cho
AB = AD. Goi M la trung diém ciia canh BD.

a) Chiing minh AABM = AADM

b) Tia AM cit canh BC tai K. Chirng minh AABK = AADK
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¢) Trén tia d6i cua tia BA lay diém E sao cho BE = DC. Ching minh AEBK = ACDK, tir d6 suy ra ba
diém E, K, D thang hang.

Bai 15: Cho tam giac ABC vuong tai A, tia phan giac caa goc ABC cit AC tai D. V& DE vudng gdoc
voi BC tal E

a) Cho biét AB=6cm, BC =10cm. Tinh d6 dai canh AC.

b) Chang minh rang AABD = AEBD, va tam giac ABE can.
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D. QUAN HE GITUA GOC VA CANH POI DIEN TRONG TAM GIAC
I. NHUNG KIEN THUC CAN NHO
Trong mot tam giac:
- Goc d@di dién vai canh 16n hon 1a goc 16n hon
- Canh d6i dién véi goc 16n 1a canh 16n hon.
Il. BAlI TAP
Bai 1: Cho tam giac ABC c6 AB =5cm, AC =7cm. So sanh B va C.
Bai 2: Cho tam giac ABC c6 AB =3cm, AC =4cm, BC =5cm. So sanh céc goc cua tam giac ABC.
Bai 3: Cho tam giac ABC c6 B =60°, C =40 So sanh cac canh cta tam giac ABC.
Bai 4: Cho tam giac ABC c6 AB =5cm, AC =12cm, BC =13cm.
a) Tam giac ABC la tam giac gi?
b) So sénh cac goc cua tam giac ABC.
Bai 5: Cho tam giac ABC vuodng tai A c6 AB=6cm, BC =10cm.
Tinh AC.
So sanh cac goc cua tam giac ABC.
Bai 6: Cho tam giac ABC vudng tai A c6 B =50° So sanh céac canh cua tam giac ABC.
Bai 7: Cho tam giac ABC can tai A c6 A =50° So sanh cac canh cua tam giac ABC.
Bai 8: Cho tam gidc ABC vudng tai A c6 AB=10cm, AC =24cm. So sanh cac canh cua tam giac
ABC.
Bai 9: Cho tam giac ABC can tai A c6 B =40°. So sanh cac canh cua tam giac ABC.
Bai 10: Cho tam giac ABC can tai A c¢6 goc ngoai dinh A =100° So sanh cac canh cua tam giac ABC.
Bai 11: Cho tam giac ABC c6 A =60°, B =80° va co phan giac AD.
a) Tinh ADB?
b) So sanh cac canh cua tam giac ABD.
¢) So sanh cac canh cua tam giac ADC.
Bai 12: Cho tam giac ABC can tai A c6 gdc ngoai dinh A =120°, B =70°. Ké phan giac BE.
a) Tinh AEB?
b) So sanh cac canh cua tam giac ABE.
c) So sénh cac canh cua tam giac BEC.
Bai 13: Cho tam giac ABC vudng tai A ¢6 B = 60°. K& phan giac BD.
a) Tinh ADB va BDC?
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b) So sanh céc canh cua tam gidc ABD.

c) So s&nh cac canh caa tam giac BDC.
Bai 14: Cho tam giac ABC vuong tai A c6 B > 45°
a) Chang minh: C < 45°

b) So sanh céc canh cua tam giac ABC.

Bai 15: Cho tam giac ABC vudng tai B. Kéo dai trung tuyén AM lay MD =MA.

a) So sanh CD vai AB va CD véi AC.

b) So sanh BAM va MAC.

Bai 16: Cho tam giac ABC c6 AB<AC<BC

a) So sanh cac cap goc caa tam giac ABC.

b) Chang minh: C <60°

Bai 17: Cho tam giac ABC can tai A ¢c6 B < 60°

a) Chirtng minh: A >60°

b) So sanh cac canh cua tam giac ABC.

Bai 18: Cho tam giac ABC vudng tai A c6 B > 45°
a) Sosanh Bva C

b) So sanh cac canh cua tam giac ABC.

Bai 19: Cho tam giac ABC déu. Ly diém | bat ky trén canh BC.
a) Chang minh: AIC >60°

b) Chirng minh: AC > Al

¢) So sanh cac canh cua tam giac AIC.

Bai 20: Cho tam giac ABC c0 phan giac AD.

a) Chang minh: ADC = ABC +%BAC

b) So sanh: AC va DC.
¢) Cho tam giac ABC cé phéan giac BD.

d) Chtrng minh: ADC =ABC +%BAC

e) So sanh: AC va DC.
Bai 21: Cho tam giac ABC c6 phan giac BD.

a) Chiang minh: ADB =ACB +%ABC va BDC = BAC+%ABC

b) So sanh: BC va DC.
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c) So sanh AB va AD.

Bai 22: Cho tam giac ABC c6 AB < AC va phan gi4c AD. Trén AC lay diém E sao cho AE = AB

a) Chirng minh: DEC > ADB

b) So sanh DB va DC.

Bai 23: Cho tam giac ABC c6 ba goc nhon va AB<AC. K¢ BD LAC (DeAC) va CE LAB

(E e AB). BD cit CE tai I.

a) So sénh ABD > ACE.

b) Chitng minh: IB<IC.

c¢) Chang minh: CE > BD.

Bai 24: Cho tam giac ABC can tai A. Trén BC, lay cac diém D, E sao cho BD = DE =EC
a) Chung minh: AB < AD.

b) Trén tia dbi cua tia DA, liy diém F sao cho DF = DA. Chiing minh: EF = AB.

¢) Ching minh: BAD > DAE

***NANG CAO

Bai 25: Cho tam gidc ABC c6 AB > AC. Phan giac trong cua goc B va goc C cit nhau tai 1. Chirng
minh: IC<IB

Bai 1: Cho tam gidc ABC can tai A. D 1a mot diém bat ky thuoc mién trong cua tam giac sao
cho ADB > ADC. Ching minh: DC > DB.

Bai 26: Cho tam giac déu ABC. Mot diém E thudc canh BC. Trong nira mat phang bo 1a duong thang
BC, khong chira diém A, ta dung tia Bx sao cho CBx = CAE. Tia Bx cit tia AE tai Biém D. Chang
minh DA =DB+DC

Bai 27: Cho tam giac ABC ¢6 M la trung diém BC, BAM > ACM. Chang minh: CD > BD.

Bai 28: Cho tam giac ABC c6 AB < AC, tia phan giac AD (D € BC). Chting minh rang: CD > BD
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E. QUAN HE GIUA PUONG VUONG GOC VA PUONG XIEN,
PUONG XIEN VA HINH CHIEU
I. NHUNG KIEN THUC CAN NHO
Xét cac dudng vudng goc va dudng xién ké tir mot diém & ngoai dudng thing dén duong thing
do, ta c6 cac dinh |i sau:
(1) Buong vudng goc ngan hon moi duong xién.
(2) Buong xién nao c6 hinh chiéu 16n hon thi 16n hon.
(3) Pudng xién nao 16n hon thi ¢6 hinh chiéu 16n hon.
(4) Néu hai duong xién bang nhau thi hai hinh chiéu bang nhau. Pao lai, néu hai hinh chiéu bang nhau
thi hai dudng xién bang nhau.
1. BAI TAP
Bai 1: Cho tam giac ABC c6 ba goc nhon. Ké AH L BC (H € BC)
a) Chang minh: AC > AH
b) Chitng minh: AB > AH.
Bai 2: Chitng minh rang trong tam giac vuéng ABC, canh huyén BC la canh Ién nhat.
Bai 3: Cho tam giac ABC c6 ba goc nhon. Ké AH L BC (H € BC)

a) Ching minh: AC >AH va AB > AH
b) Chirng minh: AH < %(AB +AC)

Bai 4: Cho tam giac ABC c6 ba goc nhon. K¢ BD L AC (DeAC), CE LAB (E<AB)
a) Chang minh: AB > BD

b) Chirng minh: AC > CE

¢) Chang minh: AB+AC >BD +CE

Bai 5: Cho tam giac ABC c6 ba goc nhon. K¢ BD L AC (DeAC), CE LAB (E<AB)
a) Chang minh: BC > BD

b) Chitng minh: BC > CE

c) Ching minh: BC > %(BD+CE)

Bai 6: Cho tam giac ABC c6 ba goc nhon. K¢ BD L AC (DeAC), CE L AB (E<AB)

a) Chung minh: AB+AC >BD +CE

b) Chirng minh: BC > %(BD+CE)
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Bai 7: Cho tam giac ABC vuoéng tai A c6 duong cao AH

a) Ching minh: AC > AH va AC < BC.

b) Ching minh: AH < BC.

Bai 8: Cho tam giac ABC, D niam giita A va C (BD khdng vudng goc vaoi AC). Goi E va F la chan
duong vubng goc ha tir A va C dén duong thang BD.

a) Chang minh: AE < AD.

b) Chirng minh: AE + CF < AC.

Bai 9: Cho tam giac ABC vudng tai A c6 duong phéan giac BD. K¢ DH L BC (H € BC).

a) So sénh AABD va AHDB

b) Ching minh: DA <DC

Bai 10: Cho tam giac ABC vudng tai A. K¢ AH L BC (HeBC). Trén BC lay K sao cho BK = BA,
trén AC lay | sao cho Al = AH.

a) Ching minh: AABK can

b) Chirng minh: BAH = ACB

¢) Ching minh: HAK = KAl

d) Chirng minh: AC L Kl

e) Ching minh: BC—-AB > AC - AH

f) Chieng minh: AH+BC > AB+AC

Bai 11: Cho tam gidc ABC vudng tai A, M la trung diém cua AC. Goi E va F 1a chan dudng vudng
goc Vé tir A va C dén duong thang BM.

a) Chang minh: ME = MF

b) Chirng minh: BE + BF =2MB

¢) Ching minh: AB < BM.

BE + BF
2

> AB

d) Chirng minh:

Bai 12: Cho tam giac DEF, | la trung diém cua EF.Tu E va F, k¢ EH.LDI (HeDl),
FK L DI (K eDI).

a) Chung minh: IH = IK.

b) Chirng minh: DE + DF > DH + DK

¢) Chiang minh: DH+ DK = 2DI

d) Chirng minh: DE + DF > 2DI
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Bai 13: Cho tam giac ABC can tai A. Lay D bat ky thuoc AB va E thudc tia d6i cua tia CA sao cho
CE =BD. Ké DH va EK cung vudng goc duong thang BC ¢ H va K.

a) So sanh ABHD va ACKE

b) Ching minh: BC = HK

¢) Ching minh: BC < DE

Bai 14:Cho tam giac ABC nhon c6 AB < AC va duong cao AE. Tia phan giac cua goc B cat AE ¢ H.
K¢

HF L AB o F.

a) So sanh HF va HE.

b) Chitng minh: HC > HF.

Bai 15: Cho xOy =60° va Oz la tia phan giac. Lay M thuoc Ox va N thuoc Oy. Ké MH va NK L Oz
o HvakK.

a) Chirng minh: OM +ON = 2(MH + NK)

b) So sénh OM + ON va&i 2MN.

Bai 16: Cho tam giac ABC nhon c6 AB<AC va dudng cao BD va CE. Liy F thuoc AB véi
AF=AC. K¢ FI LAC o I.

a) So sanh FI va CE.

b) Ké FH L BD ¢ H. ching minh: FI =HD

¢) Chiang minh: AB—-AC >BD -CE

Bai 17: Cho tam giac déu ABC, trén BC lay diém D, trén AC lay E sao cho BD = CE. K¢ Cx la phan
gidcuagoc Cvate D,Eké DH L Cx 6 H; EK L Cx ¢ K.

a) Ching minh: ACHD va ACKE la nira tam giac déu.

b) Chirng minh: CD =2DH; CE =2EK

c¢) Chang minh: DE > B7C

d) Xéc dinh vj tri cua D, E dé d¢ dai DE dat gié tri nho nhat.
Bai 18: Cho tam giac vuéng ABC tai A va B> C. Ké duong cao AH. Trén BH lay D sao cho
HD =HB. K¢ DI L AC va CK L AD.

a) Chirng minh: D thudc doan thang HC.
b) Chiang minh: DI = DK.
Bai 19: Cho tam giac ABC c¢6 B > C. K& AH L BC (H e BC), liy diém M; BM cit AC tai D

a) So sanh BM va MC.

Trang 31



b) Ching minh: MD < DH.
Bai 20: Cho goc xAy nhon. Trén tia Ax lay E, B (E nam giira A va B). Trén tia Ay lay F va C sao cho
EF song song vai BC va tam giac AEF can tai A

a) Chang minh: BF > EF;BC.

BC-EF

b) Néu EF < BC. Chang minh: BE >

Bai 21: Cho tam giac ABC c6 ba goc nhon, k¢ AH L BC tai H, biét ring HC > HB. Chitng minh:
AC > AB.

Bai 22: Cho tam giac ABC c6 ba goc nhon va AB > AC. Ké AH L BC tai H, trén AH liy D. Chuang
minh: BH >CH, BD > CD.

Bai 23: Cho tam gidc ABC vudng tai A, trén tia d6i cia tia AC lay D sao cho AD < AC.

a) Tim hinh chiéu cia BC va BD lén duong thang AC.

b) So sdnh BC va BD.

Bai 24: Cho tam giac ABC c6 AB < AC. Ké AE BC tai E, tia phan giac cua goc B cat AE tai H. Ké
HF AB tai F. Ching minh: HC > HF.

Bai 25: Cho tam gi4c ABC can tai A, H 1a trung diém caa BC, M nam giira H va B.

a) Ching minh: AH L BC.

b) Chirng minh: AH < AC.

c¢) Ching minh: AM < AB.

d) Chirng minh: AH < AM < AC.

Bai 26: Cho tam giac ABC vudng tai A. Liy DeAB va Ec AC (D=A vaB; ExA vaC)

a) Tim hinh chiéu caa DE va DC Ién AC; cia CD va CB Ién AB.

b) So séanh: DE va DC; DE va BC.

Bai 27: Cho tam gidc ABC c6 diém D trong tam giac va AD = AB. Tia BD ciat AC ¢ I. H la trung
diém cua BD.

a) Chung minh: AH L BD.

b) So sanh AD vai Al.

c) Ching minh: AB < AC.

Bai 28: Cho tam giac ABC nhon, goc B 16n hon goc C. AH la duong cao, M 1a diém nam trén HB, N
1a diém nam trén tia d6i cua tia BC. Ching minh:

a) HB < HC

b) AM < AB < AN.
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Bai 29: Cho tam giac ABC can tai A, H 1a trung diém cua BC.

a) Tinh sé do goc AHB.

b) Léy diém M trén doan HB va N trén doan HC sao cho HM < HN. So sanh céc doan AB, AM va
AN.

Bai 30: Cho tam giac ABC nhon, goc B nho hon goc C, H 1 hinh chiéu cia diém A 1én duong thang
BC.

a) So sanh HB va HC.

b) Lay diém M trén tia d6i ciia tia BC va diém N nam trén doan HC. So sanh AN va AM.

Bai 31: Cho tam giac ABC vubng tai A c6 dudng phan giac BD. Lay diém E trén tia d6i cua tia AC
sao cho AE = AC.

a) Tam giac BCE la tam giac gi?

b) So sanh BE va BD

c) So sanh DA va DC.

Bai 32: Cho tam giac ABC nhon c6 goc B I6n hon goc C va diém H Ia hinh chiéu cua A 1én BC. Trén
tia d6i cua tia HA 1y diém D sao cho HD = HA.

a) ABAD va ACAD la nhirng tam giac gi?

b) So sdnh BH véi CH va DC véi DB.

Bai 33: Cho tam giac ABC can tai A c6 H 1a trung diém cua BC. LAy diém D trén doan HB va E trén
doan HC sao cho BD < CE.

a) Ching minh: HD > HE.

b) So sénh AADE va AAED

Bai 34: Cho tam giac ABC vudng tai A. Liy diém D trén doan AC va E trén tia d6i cua tia AC sao cho
AE =AC

a) So sanh AE va AD.

b) Chirng minh: BDE > BED

Bai 35: Cho tam giac ABC nhon ¢ goc B nho hon goc C. Goi M 1a trung diém caa BC va H la hinh
chiéu cia A lén BC.

a) So sanh BH vai HC.

b) Chirng minh: H nam giita hai diém C va M.
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G. QUAN HE GITUA BA CANH CUA MQT TAM GIAC
BAT PANG THUC TAM GIAC
I. NHUNG KIEN THUC CAN NHO
> Trong mot tam giac, d6 dai mot canh bao gio ciing 16n hon hiéu va nho hon tong cac do dai cua hai
canh con lai.

Trong hinh bén, ta cd: |b—c|<a<b+c VAN

@ Khi lam bai, ta so sanh do dai canh Ion nhét véi tong d6 dai hai canh con lai.

Il. BAlI TAP

Bai 1: Cho tam giac ABC ¢ BC =1cm, AC = 7cm. Hay tim do dai canh AB, biét rang d6 dai nay la
mot s6 nguyén. Tam giac ABC la tam giéc gi?

Bai 2: Cho tam giac ABC can c6 AB=3,9cm, BC =7,9cm.

a) Tim AC.

b) Tam giac can tai dinh nao?

¢) Tinh chu vi cua tam giac ABC.

Bai 3: Tinh chu vi cia tam gi4c can ABC, biét:

a) AB=5cm, AC=12cm

b) AB=7cm, AC=13cm

Bai 4: Cho tam giac ABC c6 duong cao AH. Chirng minh: 2AH +BC > AB + AC.

Bai 5: Cho tam giac OBC can tai O. Trén tia d6i cua tia OC lay diém A. Chirng minh: AB < AC.

Bai 6: Cho tam giac ABC c¢6 M la trung diém cua BC. Trén tia déi cua tia MA lay D sao cho
MD = MA.

a) Chang minh: AAMB = ADMC

b) Chitng minh: AM + AC > 2AM

Bai 7: Cho tam giac ABC ¢ AB > AC. Trén AC liy F sao cho AC = AF. Goi AD la duong phan giac
cua tam giac ABC. Trén AD lay E tuy y.

a) Chung minh: AAEC = AAEF.

b) Chung minh: AB—-AC = BF.

c¢) Ching minh: BE —EC = BF.

AB+AC
—_— >

Bai 8: Cho tam giac ABC c6 M la trung diém cua BC. Chang minh: AM
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Bai 9: Cho tam giac ABC c¢6 M thugc tia phan giac ngoai cua goc C. Trén tia d6i cua tia CA lay
Cl=CB.

a) So sanh M1 véGi MB.

b) Chang minh: MA + MB > AC + BC.

Bai 10: Cho tam gidc ABC c6 Cx la tia d6i cua tia CB. Goi tia Cy la tia phan giac cua goc ACx. Lay
M bt ky trén Cy. Trén Cx lay N sao cho CN = CA.

a) Chiing minh: AACM = ANCM

b) Chirng minh: AC + BC < MA + MB.

Bai 11: Cho tam giac ABC can ¢ A c6 D thuoc AB.Ké DE//BC (E € AC).

a) Tam giac ADE la tam giac gi?

b) So sanh BE va CD.

¢) BE cit CD & O. Chirng minh: OB +OC + 0D + OE > DE + BC.

d) Chirng minh: 2BE > BD + EC.

Bai 12: Cho tam giac ABC c6 D, E, F lan luot Ia trung diém cua BC, CA, AB. Trén tia di cua tia DA
lay I sao cho D 4 trung diém cua Al.

a) So sanh AB va ClI.

b) Chirng minh: AB + AC > 2AD.

¢) Chang minh: AB+AC +BC > AD + BE + CF.

Bai 13: Cho tam gi4c ABC c6 AM la phan giac va AB > AC. Lay | thuoc AB sao cho Al = AC.
a) So sanh MC vai M.

b) Chitng minh: MB-MC < AB-AC.

Bai 14: Cho xOy =90° va tia phan giac Oz. LAy M trong goc xOz. KEMH L Ox & H,MK LOy ¢ K.
MK cit Oz tai A. Tt Ak Al L Ox & |

a) So sanh Al véi AK.

b) So sénh MH vagi M1 va Ml véi MK,

¢) Ching minh: MH < MK.

Bai 15: Cho tam giac ABC c6 M nam trong tam giac. BM cit AC ¢ D.

a) Chiing minh: MB+MC < DB+ DC.

b) So sanh DB+ DC véi AB +AC.

¢) Ching minh: MB+MC < AB+AC.

d) So sanh MA + MB+ MC véi AB+AC +BC.
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Bai 16: Cho B, C thuoc AD sao cho AB=CD. Lay diém M nam ngoai duong thang AD. Goi | 1a
trung diém cia BC. Trén tia ddi cua tia IM liy 10 =IM.

a) Chung minh: MA//DJ va MC//BJ

b) MB kéo dai cit AJ & H. So sanh MA + AH + HJ v&i MB +BJ.

¢) Chang minh: MA + MD > MB + MC.

Bai 17*: Cho tam giac ABC (AC > AB), tia phan giac cua géc BAC cit BC tai D, diém E nam trén
doan thang AD. Chirng minh AC—AB > EC —EB.

Bai 18*: Cho tam giac ABC, M 1a trung diém cua canh BC. Ching minh rang:

AB+AC-BC < AM < AB+AC

Bai 19: Cho tam giac ABC va diém M nam trong tam gidc d6. Chiang minh rang
MB+MC <AB+AC
Bai 20: Cho tam giac ABC, M la diém trén tia phan giac ngoai cua goc C. Chang minh rang
MA +MB > AC+BC

H. TINH CHAT BA PUONG TRUNG TUYEN CUA TAM GIAC
I. NHOUNG KIEN THUC CAN NHO
< Puong trung tuyén cua tam giac 1a doan thang néi dinh cua tam giac véi trung diém cua canh dbi
dién.
@ MObi tam gidc c6 ba dudng trung tuyén. Ba dudng trung tuyén cua tam giac cung di qua mot diém.

Diém do6 cach mdi dinh mot khoang bang % d6 dai duong trung tuyén di qua dinh 4y.

& Giao diém cua cac duong trung tuyén goi la trong tm cua tam giac.
Trong hinh bén, ta c6 G la trong tdm cua tam giac ABC
va:

AG BG CG 2
AD BE CF 3

Il. BAI TAP
Bai 1: Cho tam giac ABC cén tai A c6 duong phan giac AD.
a) Chirng minh: AADB = AADC. DPiém D la gi?

b) Chirng minh duong phan giac AD va 2 duong trung tuyén BE, CF cua tam giac ABC dong
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qui tai mot diém.

Bai 2: Cho tam gidc ABC c6 hai duong trung tuyén BE va CF cét nhau & G. D 1a trung diém BC.
Puong AD la dudng gi va diém G 1a diém gi trong tam giac ABC? Chirng minh: A, G, D thang hang.
Bai 3: Cho tam giac ABC c6 hai duong trung tuyén BE va CF cit nhau ¢ G. AG kéo dai cit BC tai M.
Chirng minh: MB = MC.

Bai 4: Cho tam gidc ABC c6 hai dudng trung tuyén BD va CF cat nhau ¢ G. AG kéo dai cat BC tai H.
a) So sénh AAHB va AAHC.

b) Goi I, K lan luot 1a trung diém cua GA va GC. Chuang minh: AK, BD, CI dong qui.

Bai 5: Cho tam giac ABC c6 hai dudng trung tuyén AD va BE cit nhau ¢ G. Kéo dai GD thém mot
doan DI =DG. Chitng minh: G 1a trung diém cua Al.

Bai 6: Cho tam giac ABC c6 trong tim G va duong trung tuyén AD. Kéo dai GD thém mot doan
DI =DG. Goi E la trung diém cua AB. IE cit BG tai M. Chiang minh: M Ia trong tdm cua tam giac
ABI.

Bai 7: Cho tam gidc ABC c6 M la trung diém caa BC. Kéo dai tir B dén A thém mot doan AD = AB.
AC cit DM & G. BG kéo dai cat CD & I.

a) Ching minh: GC = 2GA

b) Boan Bl la gi cua tam giac BCD.

Bai 8: Cho tam giac ABC c6 AB = AC =5cm, BC =6cm. D la trung diém BC.

a) Tam giac ABD la tam giac gi? Tinh AD.

b) Trung tuyén BE cit AD tai G. Tinh AG.

Bai 9: Cho tam giac ABC vudng tai A c6 AB=8cm, BC =10cm. Trung tuyén AD cit trung tuyén BE
o G.

a) Tinh AC va AE.

b) Tinh BE va BG.

Kéo dai CG cat AB tai K. Tinh CK.

Bai 10: Cho tam gidc ABC c6 dudng trung tuyén AO. Kéo dai tir A ¢én O thém mot doan OD = OA.
Goi H, K lan luot 1a trung diém cua BD va CD. AH va AK lan lugt cit BC 6 E va F.

a) Trong AABD va AACD, diém E va F duogc goi 12 gi?

b) So sanh EO v¢éi BO, OF vai OC. Chirng minh: EF = % BC.

Bai 11: Cho tam giac ABC c6 hai duong trung tuyén AD va BE cit nhau ¢ K. Goi I 1a trung diém cua
AK. CI cat KE tai G.
a) Piém G la gi cua tam giac ACK. So sanh EG véi EK.
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b) So sanh EK vai EB va EG vai EB.

Bai 12: Cho tam giac ABC c6 hai dudng trung tuyén Bl va CK cét nhau & G. Kéo dai AG thém mot
doan

GD = GA va AD cit BC tai M.

a) Chiing minh: AMBD = AMCG.

b) So sanh BD véi CK.

Bai 13: Cho tam giac ABC c6 duong trung tuyén AD. Liy diém G trén doan AD sao cho AG = 2GD.

Goi E 1a trung diém cua AC. Chiang minh: AG = %AD va B, G, E thang hang.

Bai 14: Cho tam giac ABC, vé& 2 doan BI va CK dai bang nhau va ciing vudng goc véi BC sao cho | va
K & hai bén duong thang BC. IK cat BC ¢ D.

a) Chirng minh: D 14 trung diém cua BC.
b) Lay G trén AD sao cho AG = %AD. Piém G la gi cua tam giac ABC va tam giac AIK.

Bai 15: Cho tam giadc ABC cd duong trung tuyén AD. Trén AD lay hai diém | va G sao cho
Al = IG =GD. Goi E 1a trung diém cua AC.

a) Chang minh: B, G, E thang hang va so sanh BE va GE.

b) Cl cit GE ¢ O. Biém O la gi cua tam gidc ACG? Ching minh: BE = 90OE.

¢) Cho tam gidc ABC. Trén BC ldy T sao cho BT =2TC. Kéo dai tr A dén C thém mot doan
CD=CA.

d) biém T 14 gi cua tam giac ABD?

e) DT cit AB ¢ E. Chtrng minh: E 13 trung diém cta AB.

Bai 16: Cho tam giac ABC c6 M va G lan luot 1a trung diém cua AB va AC. Kéo dai MG thém mot
doan

GD =2GM

a) biém G la gi cua tam giac ABD?

b) BD cit AC ¢ O. Ching minh: O 14 trung diém cta BD va cia GC.

Bai 17: Cho hai tam giadc ABC va ADC, c6 chung canh AC, hai dinh B, D nam trong hai nira mat
phing d6i nhau b 1a duong thing AC va AB//DC, BC//AD. Goi M, N, P 1a cac trung diém cua cac
doan AD, DC, BC va E, F 1a giao diém ctua BD véi AP, CM.

a) Chirng minh: A, F, N thiang hang.

b) Chung minh: BE = EF = FD.

Bai 18: Cho tam giac ABC. Trong nira mat phang bo 1a duong thing AC, ¢6 chia diém B, ta vé tia
Ax'//BC va trén Ax' mot diém D sao cho AD = CB. Trong nira mat phang b 1a duong thing AC,
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khong chaa diém B, ta vé tia Ax//BC va trén Ax mot diém E sao cho AE = CB. Hai tia BD va EC
cat nhau tai diém F.

a) Chirng minh: 3 duong thing AF, BE, CD dong qui tai mot diém G.

b) Chixng minh: AABC va AFDE c0 cung trong tam.

Bai 19: Cho tam giac ABC, trung tuyén AM. Goi I 14 trung diém cua doan thang AM, BI cit AC tai D.
a) Chirng minh: AC = 3AD.

b) Chiing minh: ID = % BD.

Bai 20*: Cho tam gidc ABC, ba duong trung tuyén AD, BE, CF. Tur F ké dudng thang song song véi
AD cit ED tai |.

a) Chung minh IC//BE va IC =BE

b) Cho biét AD L BE, chung minh tam giac ICF la tam giac vubng va chu vi cia tam giac nay bang

tong do dai ba dudng trung tuyén cua tam giac ABC.
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K. TINH CHAT BA PUONG PHAN GIAC
I. NHUNG KIEN THUC CAN NHO
(1) Biém nam trén tia phan giac cua mot goc thi cach déu hai canh cia goc do. Nguoc lai, diém nam
bén trong mot goc va cach déu hai canh cua goc thi nam trén tia phan giac cua goc do.
(2) Ba dudng phan giac cua mot tam giac cung di qua mot diém, diém nay cach déu ba canh cua tam
giac.
(3) Giao diém cua ba duong phan giac trong tam giac 1a tdm cua dudng tron ndi tiép tam giac do
(duong tron noi tiép tam giac 1a duwong tron tiép xdc voi ba canh caa tam giac)
(4) Pdi v6i tam giac can, dudng trung tuyén (ng vai canh day ciing 1a duong phén giéc cua tam giac
do.
1. BAI TAP
Bai 1: Cho diém M nam trén tia phan giac At cua goc xAy nhon. KEMH L Ax 6 HvVaMK L Ay ¢ K.
a) So sanh MH va MK.
b) Ching minh: AAMH = AAKM
Bai 2: Cho tam gi4c ABC, c6 trung tuyén AM ciing 1a duong phan gidc. K¢ MH LAB ¢ H va
MK L AC ¢ K.
a) So sanh MH va MK.
b) Chirng minh: ABMH = ACKM
c) Tam giac ABC la tam giac gi?
Bai 3: Cho tam gidc ABC can tai A c6 hai dudng phan giac BD va CE cit nhau tai H. duong thang AH
cat BC & M.
a) Duong thing AM 1a duong dit biét gi caa tam giac ABC.
b) So sénh AABM va AACM .
¢) Tinh s6 do goc AMB.
Bai 4: Cho tam giac ABC can tai A c6 AM la duong trung tuyén.
a) So sanh goc BAM va goc CAM.
b) Lay diém D trén AM. Ké DH L AB ¢ Hva DK L AC ¢ K. Chang minh: ADHK can.
Bai 5: Cho tam gi4c ABC can tai A c6 A =80° va AM la duong trung tuyén.
a) Tinh s6 do goc B va goc C.
b) Tia phan giac cia goc B cit AM & . Tinh sé do goc ACL
Bai 6: Cho tam gidc ABC can tai A. Hai tia phan giac géc B va goc C cit nhau tai I. Goi M 1a trung
diém cua BC. Ching minh: A, I, M thang hang.
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Bai 7: Cho tam gidc ABC can tai A ¢c6 AB =5cm, BC =8cm. Puong phan giac AD cit duong trung
tuyén BM & I.

a) Chirtng minh: ADB =90° va tinh BD.

b) Tinh AD, ID.

Bai 8: Cho tam gidc ABC déu canh 10cm c6 phéan giac AD.

a) Tinh BD va AD.

b) Buong trung tuyén CE cat AD ¢ I. Tinh DI.

¢) Kéo dai BI cat AC tai F. Tinh AF, EC.

Bai 9: Cho tam giac ABC vudng tai A. Tia phan giac cua goc B va goc C cit nhau ¢ |.

a) Tinh s6 do cua goc BAI va goc CAL.

b) K¢ID LAB o D;IE LAC ¢ E;IF L BC ¢ F. Ching minh: diém I cach déu ba canh cua tam giac
ABC.

Bai 10: Cho tam giac ABC c6 phan gi4c cua hai goc ngoai dinh B va dinh C cat nhau ¢ |. K¢ ID L AB
oD; IELBC6E;IFLAC oF.

a) Chung minh: ID=IE=1F

b) Al la gi cua goc BAC.

Bai 11: Cho tam giac ABC vudng tai A. Tia phan gi4c trong cua goc B va goc C cat nhau & I. Ké
IDLAB ¢ D;IE LAC 6E;IF L BC ¢F.Chiing minh: AD=AE, BD=BF, CE=CF

Bai 12: Cho tam giac ABC can tai A c6 hai duong trung tuyén BM va CN cit nhau tai I.

a) Ching minh: tam giac AMN can.

b) So sénh AAMI va AANI

c) Kéo dai Al cat BC tai P. Biét AB=10cm, BC =16cm. Tinh BP, Al, BI, CN.

Bai 13: Cho tam gidc ABC cd A =60°. Tia phan giac trong cua géc A va goc B cit nhau & |.

a) Tia Cl la gi cua goc ACB?

b) Tinh goc BIC.

c) Kéo dai ClI cit AB tai E. Tinh goc BIE va goc CID.

d) Tia phan giac cia goc BIC cit BC ¢ F. Chung minh: IE=IF=1D

Bai 14: Cho tam gidc ABC vudng tai A. Ldy D thuoc AC va E thuoc AB sao cho ABD :%ABC,

ACE = %ACB. BD cit CE ¢ .

a) So sanh EBI v¢i IBC va DCI véi ICB.
b) Tinh BIC; EIB; DIC.
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¢) Hai tia phan giac cua IBC va ICB cit nhau ¢ F. So sanh: AEIB va AFBI va ADCI va AFCI

d) Tam giac DIE la tam giac gi?

Bai 15: Cho tam giac ABC c6 AB < AC <BC. Goi M, N, P lan luot 1a trung diém caa AB, AC, BC.
Trén tia PC l1dy D sao cho PD =PM, trén tia PB liy E sao cho PE =PN va trén tia NA lay F sao cho
NF = PE. Chtrng minh: ba duong thang MD, NE, PF dong qui tai mot diém.

Bai 16: Cho tam giac ABC can tai A. Trén hai canh AB va AC vé phia ngoai tam gi4c, ta vé cac tam
gidc déu ADB, AEC.

a) Chuang minh: BE = CD.

b) Ké phan giac AH cua tam giac ABC. Ching minh: ba duong thang BE, CD va AH dong qui.

Bai 17: Cho tam giac ABC, trén tia d6i cua tia BC, lay M sao cho MB = AB va trén tia d6i cua tia
CB, lay N sao cho NC = AC. Qua M ké dudng thang song song véi AB va qua N ké duong thang song
song véi AC. Hai dudng nay cat nhau tai P.

a) Ching minh: MA la phéan giac cua PMB va NA la phén giac cuaa PNC.

b) PA cit BC tai D. Chizng minh: PD la phan giac cua MPN va dong thoi ciing 1a phan giac cua goc
BAC.

Bai 18: Cho tam giac ABC, ké phan giac AD cua goc A. Qua D ké dudng thiang song song véi AB cat
canh AC tai E, qua E ké dudng thang song song véi BC cit canh AB tai F. Chiing minh: CE = BF

Trang 42



M. TINH CHAT BA PUONG TRUNG TRUTC,
BA PUONG CAO CUA TAM GIAC

I. NHUNG KIEN THUC CAN NHO
(1) Diém nam trén duong trung truc cia mot doan thang thi cach déu hai mat caa doan thang do.
D40 lai, diém cach déu hai mat ciia doan thang thi nam trén dudng trung truc caa tam giac do.
(2) Ba duong trung truc cia mot tam giac cung di qua mot diém. Piém nay cach déu ba dinh caa tam
gidc va la tim dudng tron di qua ba dinh cua tam giac d6 (ta goi d6 1a duong tron ngoai tiép tam gi4c).
Néu tam giac c6 mot duong trung tuyén dong thoi 1a duong trung truc (ng voi ciing mot canh thi tam
giac do la tam giac can.
(3) Puong cao cua mot tam giac 1a doan vudng goc ké tir mot dinh dén duong thang chira canh doi
dién.
Ba duong cao caa mot tam giac cing di qua mot diém. Diém nay goi 1a tryc tim caa tam gidc do.
Truc tdm cua tam gi4c nhon nam trong tam giac. Truc tdm cua tam giac vudng nam tai dinh goc
vuéng. Truc tdm cua tam gi4c tl nam ngoai tam giac
(4) Trong mot tam giac can, dudng trung truc tng véi canh day dong thoi 1a dudng phéan giac, duong
trung tuyén va dudng cao cing xuat phat tir dinh d6i dién véi canh do.
(5) Trong mot tam giac, néu hai trong bén loai dudng (dudng trung tuyén, duong phan giac, dudng cao
cling xuat phét tir mot dinh va dudng trung truc wng voi canh déi dién caa dinh nay) tring nhau thi tam
giac do la tam giac can.
(6) Trong tam giac déu, trong tam, truc tdm, diém cach déu ba dinh, diém nam trong tam giac va cach
déu ba canh 1a bén diém trung nhau.
1. BAlI TAP
*Tinh chat ba dwong trung truc cia tam giac
Bai 1: Cho C va D thudc duong trung truc cua doan thang AB. Chirng minh: DCA = DCB
Bai 2: Cho tam gidc ABC vubng tai A c6 AB < AC va c6 duong cao AH. Kéo dai AH thm mot doan
HD = HA. Chung minh: tam giac BCD vudng ¢ D.
Bai 3: Cho ba diém khdng thang hang. Pudng trung truc caa AB va AC cit nhau tai O. Chang minh:
OB =0C.
Bai 4: Cho tam giac ABC can tai A va tam giac DBC can tai D. M la trung diém BC. Chirng minh: A,
M, D thang hang.
Bai 5: Cho tam giac ABC can tai A. M 1a trung diém BC. Pudng trung truc cia AB va AC cét nhau tai
D. Chang minh:
a) DB=DC.
b) A, D, M thing hang.
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Bai 6: Cho tam gi4c ABC can tai A. Hai tia phan giac cua géc B va goc C cat nhau tai I.

a) Chirng minh: tam giac BIC can tai |.

b) Chirng minh: Al 1a duong trung truc cua BC.

Bai 7: Cho tam giac ABC can tai A, ké Bx L BA, Cy L CA. Bx va Cy cit nhau tai D. Ching minh:
AADB = AADC va AD L BC.

Bai 8: Cho tam giac ABC ¢ AB < AC. Lay D trén canh AC sao cho CD = AB. Puong trung truc cua
BD cit duong trung truc caa AC tai M.

a) So sahh AMAB va AMCD

b) AMAC latam giac gi? Ching minh: AM la tia phén giac cua géc BAC.

Bai 9: Cho tam giac ABC c6 AB < AC. Pudng trung truc cua BC cit tia phan giac cia goc BAC tai
M. Goi H va K lan Iuot Ia hinh chiéu vudng goc cia M xudng hai tia AB va AC tuong (ng. So sanh
AMBH va AMCK

Bai 10: Cho tam giac ABC nhon c6 AH la duong cao. VEé HD L AB ¢ D, HE 1L AC ¢ E. Kéo dai HD
thém mot doan DI =DH, kéo dai HE thém mot doan EK =EH.

a) AB va AC la gi cua doan IH va HK? Chieng minh: AAIK can ¢ A.

b) IK cit AB va AC tai G va M. Chitng minh: AAGH = AAGI; AAMH = AAMK.

¢) Ching minh: HA la tia phan giac cua goc GHM.

Bai 11: Cho d la dudng trung truc cia doan thing AC. Liy B sao cho A va B ¢ vé mot bén duong
thang d. BC cat d tai I. Piém M di dong trén d.

a) So sanh MA + MB véi BC.

b) Tim vi tri cia M trén d & MA + MB nho nhit.

Bai 12: Cho tam giac ABC c6 cc dudng cao BE va CF cit nhau tai H. Goi M, N, P lan luot 1a trung
diém cua BC, EF, AH. Chtng minh: M, N, P thang hang.

Bai 13: Cho tam giac ABC c6 dudng phan giac AD. Tir diém P thuoc DC, ta ké duong thang song
song v&i AD cat AC tai M va cit tia dbi caa tia AB tai N. Chirng minh: dudng trung truc ciia doan MN
di qua dinh A cua tam giac ABC.

Bai 14: Cho tam giac ABC, liy D thudc tia ddi tia BA va E thudc tia ddi tia AC sao cho CE = BD.
Goi M, N, P, Q lan Iuot 1a trung diém caa BC, DE, BE, CD.

a) Chirng minh: tam gidc PMQ cén .

b) Chirng minh: MN L PQ.

c) Goi Ax la tia phan giac cua géc BAC. Ching minh: Ax //MN.

Bai 15: Cho tam giac ABC can tai A, duong trung truc caa AC cét tia CB tai D ndam ngoai doan thang
BC. Trén tia d6i cua tia AD lay E sao cho AE = BD. Ching minh: AD = CE.

Trang 44



* Tinh chat ba dwong cao cia tam giac

Bai 1: Cho tam gi4c ABC nhon c6 hai duong cao AD, BE cét nhau ¢ H. Chiing minh: CH L AB.

Bai 2: Cho tam gidc ABC vuéng tai A. L4y H thuoc AB, vé HE L BC ¢ E. Tia EH cit tia CA tai D.
Diém H la gi cua tam giac BDC? Chirng minh: CH L BD.

Bai 3: Cho tam giac ABC vudng tai A. Lay H thuoc AB, vé tia Bx L CH va cat CA tai D. Chiing
minh: DH L BC.

Bai 4: Cho tam giac ABC vudng tai A c6 AB <AC va D la trung diém BC. V& tia Bx L AD tai E va
cat AC tai H. V& tia Dy//AB cat AC va Bx lan luot tai I va K. Biém H la gi cua tam giac ADK?
Ching minh: DH L AK.

Bai 5: Cho tam giac ABC vubng & A c6 duong cao AD. Ly H thuoc AD va E thuoc CD sao cho
HE //AC. Ching minh: BH L AE.

Bai 6: Cho tam giac ABC vudng can ¢ A. Lay H thuoc AC, kéo dai BA thém mot doan AD = AH.
Kéo dai DH cit BC ¢ I. Chang minh: BH L CD.

Bai 7: Cho tam giac ABC vudng ¢ A va c6 duong cao AH, AD la duong phan giac cia AABH; ClI la
duong phan giac cia AACH; CI cit AD tai K.

a) Ching minh: HCA =HAB, KCA = KAB.

b) Chtrng minh: AKC vuéng ¢ K. Biém | I gi caa AACD.

c¢) Chang minh: DI//AB.

Bai 8: Cho tam giac BHC c¢6 BHC la goc tu va c6 duong cao HD. V& BF L CH tai F, CE L BH tai E.
Chang minh: ba duong thang BF, CE, DH ddng qui.

Bai 9: Cho tam gi4c ABC can & A c6 trung tuyén AM. Tir M ké MD L AC. Goi E, F 1a trung diém
cua DC, MD. Chung minh: AF 1 BD.

Bai 10: Cho tam giac ABC vubng & A va c6 duong cao AH. M, N Ia trung diém cua BC va AB.
Puong thang MN cit tia AH tai D. Ké HE L AC, HF L AB.

a) Chiing minh: AM L EF.

b) Chirng minh: EF//BD.

Bai 11: Cho g6c xOy nhon. Trén canh Ox, lay A va trén Oy lay B sao cho OA=0B. Tur A ké
AC 1 Oy tai C, tir B ké BD L Ox tai D, AC va BD cit nhau tai N. Pudng thang vudng goc véi Ox ké
tir A cit duong thang vudng goc vai Oy keé tir B tai M.

a) Chirng minh: N nam trén tia phan giac caa goc xOy.

b) Chirng minh: O, M, N thang hang.

¢) Chung minh: OM L AB, suyra AB//CD.
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BAI ON TONG HQP

Bai 1 Cho ba diém H, B, C thiang hang va BC =15cm, BH =3cm, HC =12cm. Tur H v& tia Hx vudng
goc voi duong thang BC. Lay A thudc tia Hx sao cho HA = 6¢m.

a) Tinh do dai AB, AC

b) Chirng minh tam gidc ABC vudng.

c) Trén tia HC, ldy HD=HA. Tu D vé& duong thing song song véi AH cit AC tai E. V&
EK 1L AH (K IS AH), chirng minh AHDE = AEKH

d) V& AD cit HE tai G, chitng minh 3HG > BE.

Bai 2: Cho tam gidc ABC véi AB =4cm, AC =3cm, BC =5cm

a) Chtrng minh tam giac ABC vu6ng

b) Trén tia AB lay diém D sao cho AD =3cm. Chang minh ACD = ADC

¢) Tia phan giac cua goc CAD ciat BC tai M. So sanh MC va MD? Giai thich vi sao?

d) Cho AM cat CD tai K. Chirng minh AK < 870

Bai 3: Cho tam giac ABC vudng tai A véi AB =3cm, BC =5cm.

a) Tinh d6 dai doan thing AC.

b) Trén tia d6i cua tia AB, lay diém D sao cho AB = AD. Chirng minh AABC = AADC, tir d6 suy ra
ABCD cén.

¢) Trén AC lay diém E sao cho AE = %Ac. Chirng minh DE di qua trung diém | cua BC

d) Chirng minh DI +§DC > DB

Bai 4: Cho AABC vudng tai A c6 AB=12cm; BC =20cm

a) Tinh do dai canh AC va so sanh cac goc cua tam giac ABC.

b) V& AH vudng goc BC tai H. Trén tia d6i cua tia HA lay diém D sao cho H la trung diém cua doan
thang AD. Chirng minh AAHC = ADHC

¢) Goi E, F lan luot 1a trung diém cua cac canh DC, AC. Puong thang DF cat canh HC tai M. Chang
minh ba diém A, M, E thang hang.

d) V& tia phan giac cua goc BAH cit canh BH tai N. Ching minh AANC c&n va NH < NB

Bai 5: Cho tam giac ABC vudng tai A, tia phan giac cua goc ABC cat AC tai D. V& DE vudng goc voi
BC tai E.

a) Cho biét AB=6cm, BC =10cm. Tinh d6 dai canh AC.

b) Chirng minh ring AABD = AEBD va tam giac ABE can.
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¢) Ching minh ring DA < DC

d) Goi M 1a giao diém caa AE va BD, N 1 trung diém cta doan thiang CE, G la diém trén doan thing
CM sao cho CG =2GM. Chitng minh A, G, N thang hang.

Bai 6: Cho tam giac ABC vuéng tai A, c6 AB=9cm, BC =15cm.

a) Tinh d6 dai canh AC va so sanh céc géc cua tam giac ABC.

b) Trén tia doi cia tia AB lay diém D sao cho A la trung diém cua doan thang BD. Chirng minh tam
giac BCD can.

¢) Goi E, F lan luot 1a trung diém caa cac canh DC, BC. Puong thang BE cit canh AC tai M. Chang
minh ba diém D, M, F thang hang va tinh d6 dai canh CM

d) Trén canh DC lay diém H, trén tia d6i cua tia BC liy diém K sao cho DH = BK. Pudng thang HK
cit canh BD tai N. Chtirng minh NH = NK.

Bai 7: Cho tam giac ABC vudng tai A, biét AB =6cm, BC =10cm.

a) Tinh AC

b) Ké duong phan gidc BD. Ké AE vubng goc véi BD tai E, tia AE cit BC tai K. Tam giac ABK la
tam giéc gi?

¢) Ching minh DK vudng goc vai BC.

d) L4y diém M trén tia BA sao cho BM = BC. Chirng minh M, D, K thing hang.

Bai 8: Cho tam giac ABC can tai A. Trén canh AB lay diém D, trén canh AC lay diém E sao cho
AD = AE. Goi M la giao diém cua BE va CD.

a) Chiing minh BE =CD

b) Chirng minh Tam gidc BMD = Tam giac CME

¢) Ching minh AM la tia phan giac goc BMC

Bai 9: Cho tam gidc ABC vubng goc ¢ A, phan giac BD. VVé DE vuéng géc vai BC. Chirng minh:

a) ABAD = ABED

b) DF = DC (F la giao diém cua hai duong thang BA va ED)

c) AD<DC

Bai 10: Cho AABC céncéd AB=AC =5cm, BC=8cm. Ké AH vudng goc BC (H e BC)

a) Chiang minh: HB = HC.

b) Tinh d6 dai AH.

c) Ké HD vubng goéc véi AB (D e AB), ké HE vubng goc voi AC (E e AC). Chirng minh AHDE
can.

d) So sanh HD va HC.
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Bai 11: Cho tam giac ABC can tai A, goi hai diém M va N lan luot 1a trung diém cia AB va AC.Hai
doan BN va CM cit nhau tai G.

a) Chung minh AM = AN.

b) Trén tia d6i cua tia NB, ldy diém K sao cho NK = NG. Chang minh AANG = ACNK. Tir d6 suyra
AG//CK.

¢) Chiing minh: BG = GK

d) Chirng minh BC+AG > 2MN
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PE ON HKII-TOAN 7

PE 1
A . 3 4 2 2.,2
Céau 1: Cho don thuc M =(—Zx yj(gx y j

a) Thu gon M rdi cho biét hé sb va phan bién cua don thuc.

b) Tinh gia tri cia don thiuc M tai x =-1, y = 2.

Cau 2: Cho hai da thuc sau

P(x)=-6x*+3-5x"+2x*-5x

Q(x)=3x"-7+5x"-7x+5%°

a) Hay sap xép hang tir cia mdi da thic trén theo liy thira giam dan caa bién.
b) Tinh P(x)+Q(x)

¢) Tim da thuc A(x) sao cho Q(x)+A(x)=—P(x)
Cau 3: Tim hai da thic nhan _?1 lam nghiém.

CAu 4: Sau khi dang ki 13 thanh vién cua trang web www.violympic.vn dé tham gia cudc thi giai toan
qua internet, mot em hoc sinh véi tén dang nhap va mat khau riéng da hoan thanh phan thi cip truong

(thi vong 20) véi s6 diém toan nhu sau:

5 8 6 8 7 8 10 7 8 5

5 6 8 7 6 7 5 7 10 8

Em hdy cho biét dau hiéu ¢ day la gi? Lap bang tan sb va tim mét caa dau hiéu va tinh diém trung binh
ma em hoc sinh d6 dat duoc.

Cau 5: Cho tam giac ABC can tai A, goi hai diém M va N lan luot 13 trung diém cua AB va AC.Hai
doan BN va CM cit nhau tai G.

e) Chiang minh AM = AN.

f) Trén tia d6i cua tia NB, ldy diém K sao cho NK = NG. Chiang minh AANG = ACNK. Tir d6 suy ra
AG//CK.

g) Chirng minh: BG =GK

h) Chiing minh BC + AG > 2MN
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PE 2

Bai 1: Cho don thic P =(-3x°y*)xy’

a) Thu gon P rdi cho biét hé sb va phan bién va bac cua don thic P?

b) Tinh gia tri cia don thirc P tai x =-1; y :%

Bai 2: Cho hai da thirc sau:

M(x)=2,5x*-0,5x - x° -1

N(x)=-x>+2,5x*—6+2x

a) Tinh A(x)=M(x)—N(x). Sau d6 tim m¢t nghiém cua da thic A(x).

b) Tim da thirc B(x) biét B(x)=M(x)+ N(x). Cho biét bac cua da thuc B(x)?

Bai 3: Tim mot da thirc nhan sé 0,5 1am nghiém (giai thich vi sao).

Bai 4: Cho bang thdng ké sau:

Thdng ké diém s6 trong hoi thi “Giai toan trén Internet-ViOlympic”

Cép truong (vong 12) — Lép 8 — Nam hoc 2012-2013

Diém (X) 15 16 17 18 19 20

Tan sb (n) 9 23 28 17 2 1 N =80

a) DAu hiéu diéu tra 1a gi? Tim mét caa dau hiéu? Tinh diém trung binh cua hoc sinh 16p 8 tham gia
hoi thi trén? (tinh tron dén chit s6 thap phan tha 2).

b) Hay v& biéu db doan thang tir bang thong ké trén?

Bai 5: Cho tam giac ABC vudng tai A véi AB =3cm, BC =5cm.

e) Tinh d6 dai doan thiang AC.

f) Trén tia d6i cua tia AB, lay diém D sao cho AB = AD. Chitng minh AABC = AADC, tir d6 suy ra
ABCD cén.

g) Trén AC lay diém E sao cho AE = %Ac. Chirng minh DE di qua trung diém | ciia BC

h) Chitng minh DI +§DC - DB
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PE 3

Cau 1: (2 diém) Cho don thirc M = (gxzyzj(—gx“y)

a) Thu gon M rdi cho biét hé sb va phan bién cua don thirc?

b) Tinh gia tri cia don thirc M tai x =0; y=1.

Cau 2: (2,5 diém) Cho hai da thuc:

A(x)=-2x"=x>=3x* +5x +9+2x" —6x" - 2.

B(X)=—4x>+9x* —2x+4x° =7+ x* + 2x +5.

a) Thu gon mdi da thirc trén roi sap xép chiing theo liy thira giam dan cua bién.

b) Tinh P(x)=A(x)+B(x) va Q(x)=A(x)-B(x)

¢) Chirng to x =—1 la nghiém cua da thirc P(x).

Cau 3: (0,5 diém) Bé giup do nhitng ban vuot kho trong 16p, Hung d3 nghi ra mot cach nhu sau: Cir
mdi ngay me cho Hung 15 000 dong dé an sang thi Hung chi sir dung 10 000 dong va dé danh s6 tién
con lai. Sau 1 thang dé danh tién, Hung mua duoc 20 cudn tap va gui ¢d gido chu nhiém dé giup 46
cac ban vuot kho. Hoi gia tién mot cudn tap ma ban Hung mua 13 bao nhiéu? (Biét rang thang do c6 30
ngay va Hung mua cung mét loai tap)

Cau 4: (2 diém) biém kiém tra mon Toan cua hoc sinh 16p 7A duogc ghi lai nhu sau:

10 9 7 8 9 1 4 9
1 5 10 6 4 8 5 3
5 6 8 10 3 7 10 6
6 2 4 5 8 10 3 5
5 9 10 8 9 5 8 5

a) Lap béang tan s va tinh sé trung binh cong.

b) Dau hiéu can tim & day la gi? Tim mét caa dau hiéu?

Cau 5: (3 diém) Cho tam giac ABC can tai A va hai duong trung tuyén BD, CE cat nhau tai G (trong
do De AC, E e AB).

a) Chung minh BE =DC va ABEC = ACDB.

b) Chitng minh ABGC cén.

¢) Ching minh BC < 4GD.

PE 4

Bai 1: (2 diém) Diém kiém tra miéng mdn Toéan cua mot nhém hoc sinh 16p 7A dugc ghi lai nhu sau:
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8 7 4 4 6 7 10 7 6 9

5 6 6 7 5 8 8 6 6 9

a) Lap bang tan s6 va tinh sé trung binh cong.
b) D4u hiéu can tim & day la gi? Tim mét caa dau hiéu.
Bai 2: (2,5 diém) Cho hai da thirc sau:

A(X)=3x*+5x* —x+2x*+3x— va B(x)=2x"+4x" —=x* + x* = 2x —4x" +|
a) Thu gon, sap xép cac da thuc A(x) va B(x) theo lily thira giam dén cua bién.
b) Tinh M(x)=A(x)+B(x) va N(x)=A(x)-B(x).

c) Tim nghiém cua da thirc M(x).

2 Exyz
4

Bai 3: (1,5 diém) Cho don thuc C = ?(xzy)
a) Thu gon C rdi cho biét hé s6, phan bién va bac cua don thuc C.

b) Tinh giatri cua C tai x =—1I; y=2.

Bai 4: (3,5 diém) Cho tam gidc nhon ABC (AB<AC). Trén canh AC lay di€m M sao cho
AB = AM. Goi AD la phan giac caa tam giac ABC (D thudc canh BC).

a) Chirng minh AADB = AADM.

b) K¢ DI vudng goc véi AB, DK vudng goc vai AC (I thuéc canh AB, K thuoc canh AC). Gia st
BD =13cm, ID =12cm. Tinh d6 dai cua Bl va KM.

¢) Trén tia d6i cua tia AB 13y diém P sao cho A 1a trung diém cua IP. Chang minh tam giac AIK can.
Tinh géc IKP.

d) Goi Q 1a tmng diém cua PD. S 1a giao diém cua AD va IQ. Trén tia d6i cua tia QI lay diém T sao

cho Q la trung diém cua IT. Chang minh 1Q = %.PD va 2.AK < 3.1S.

Bai 5: (0,5 diém)

Trung binh céng so hoc sinh caa bon 16p 7A, 7B, 7C, 7D 1a 46 hoc sinh. Chénh léch sé hoc sinh giira
I6p 7A vé6i l16p 7B 1a 4 hoc sinh, gitra lop 7B véi lop 7C 1a 3 hoc sinh, gitra I6p 7C vai 16p 7D 1a 2 hoc
sinh. Biét mdi 16p c6 it hon 50 hoc sinh va 16p A ¢6 nhiéu hoc sinh nhat trong 4 16p. Tinh so hoc sinh
cua lop 7A.

PE 5

Cau 1 (1,5 diém): Sb hoc sinh nit cua tat ca cac I6p cia mot trudng THCS duoc ghi nhan nhu sau:

21 23 19 22 23 22 22 23 20 21
20 22 20 21 21 20 20 21 19 23
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19 20 23 19 19 23 21 22 23 22

a) Lap bang tan sb cac gia tri caa dau hiéu.

b) Tinh trung binh cong va tim mét caa dau hiéu.
Cau 2 (3 diém): Cho hai da thuc:
A(x)=-3x"—x"—4x+2x* -1
B(x)=2x"-3x—-3x"+4-X

a) Sap xép A(x) va B(x) theo giam dan cua bién.
b) Tinh: A(x)+B(x) va A(x)—B(x).

Cau 3 (1,5 diém): Thu gon, tim bac rdi tinh gia tri ciia don thic sau:
2 -9 .
2| —=x’y? || —=x° )tal X=-1lvay=-2
ERVE RS [
Cau 4 (0,5 diém): Tim nghiém cua da thic P(x)= —%x—6

Cau 5 (0,5 diém): Trong mot khu vuon trong co hinh chit nhat ¢6 chiéu rong bang 6m, chiéu dai bang
4 . , X . . , N X A s . R
3 chiéu rong. Tai mot goc cua hinh chir nhat ngudi ta cam coc co cot day, dau day con lai cotvao con

Dé. Can dung soi day dai ti thiéu bao nhiéu mét dé con Dé c6 thé dn co6 & moi noi trong khu vuon ?
Cau 6 (3 diém): Cho AABC can tai A c6 diém H 1a trung diém cua BC.
a) Chiing minh: AABH = AACH. Tur d6 suyra AH 1 BC.

b) K¢ HD L AB va HE L AC (DeAB, EeAC). Chirng minh: BD = CE.

¢) Chang minh: DE//BC.

d) Lay diém M tuy y trén canh HE, trén tia d6i cua tia EH lay diém N sao cho HM =EN. Tu M ké
duong thang vudng goc vaoi HE cét BC tai . Ching minh: IN L AN.

PE 6

Bai 1: (1,5 diém)

Khao sat t6 1 va to 2 caa lop 7A, mdi t6 ¢6 10 hoc sinh. Két qua diém kiém tra Toan cua hai té nay

duoc ghi lai nhu sau:

T6
7 7 7 7 7
1 6 8 8 6 8
T6
4 9 5 9
2 10 6 10 2 6 10

a) Tinh diém trung binh cong cia mai to.
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b) C6 nhan xét gi vé két qua diém kiém tra Toan cua hai t6 trén?

Bai 2: (2 diém)

2
Cho don thirc A = (—2a2x3y)3 .(—%byﬂ (a, b: hing sd)

a) Thu gon roi cho biét phan hé s6 va phan bién cua A.

b) Tim bac cua don thuc A.

Bai 3: (2,5 diém)

Cho hai da thirc: P(x)=-
a) Tinh M(x)=P(x)+Q(x), rdi tim nghiém cta da thic M(x).

b) Tim da thic N(x) sao cho: N(x)=P(x)—Q(x).

7x* +11+5x —3x* va Q(x)=3x*+7x"*+x-5.

Bai 4: (0,5 diém) D thi ham s6 y=ax (a=0) la duong thang (d) di qua diém A(x,y,) ma

(X, +4)° +(y=2)" =0, hdy tim avé (d) trén mat phang toa do.

Bai 5: (3,5 diém)

Cho tam giac ABC vudng tai A, tia phan gi4c cua goc ACB cat AB tai D.
a) Cho biét BC =15cm, AC =12cm, BD =5cm. Tinh d6 dai cac doan thing AB, CD.
b) V& DE vudng goc véi BC tai E. Chitng minh ring AACD = AECD va tam giéc CAE can.

¢) Chang minh riang tam giac DAE can, so sénh DA va DB

d) Goi K 1a giao diém cua AE va CD, diém M trén doan thang BK sao cho BM =2MK. Piém M I

diém dac biét gi caa tam giac ABE? Giai thich.

PE 7

Bai 1: Diém kiém tra mén Van ctia mot s6 hoc sinh 16p 7 dugc ghi lai & bang sau:

5 7 8 6 5 7 5 8 9
4 6 2 8 7 9 5 8 6
6 7 8 6 7 8 9 4 5
7 9 8 4 8 8 7 5 6

1) Lap bang tan s6. (1d)

2) Tinh Mt M va trung binh cong X (Két qua lam tron dén chir s6 thap phan thi nhat). (0,75d)

Bai 2: Thu gon don thire M, x4c dinh hé s6, phan bién va bac cua don thic. (1d)

2 (3
M=|-=x%z| | =x*
( 3 yj(s yj

Bai 3: Cho 2 da thtrc sau:
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A(x):—ﬂ+10x3 —4x? +§x—5x3
3 5

B(x):2x3+6x2—ﬂx+2x2+1
5 3

1) Thu gon va sip xép céc hang tir cia mdi da thic trén theo liy thira giam dan cua bién. (1d)

2) Tinh A(x)+B(x) va A(x)-B(x) (1.5d)

Bai 4:

1) Tim nghiém cua da thirc: Q(x)=2x-12 (0.5d)

2) Tim hé s6 a dé da thuc P(x)=ax—6 c6 nghiém la 2 (0,254)

Bai 5: Cho AABC vuong tai A c6 AB=12cm, BC =15cm. Trén tia d6i cua tia CA lay diém M sao
cho CM =CA. Qua C v& duong thang vudng goc voi AC cit canh BM tai K.

1) Tinh do dai AC, so sanh s do ABC va s6 do ACB (14)

2) Chttng minh AAKC = AMKC. (1d)

3) Chirng minh AAKB can tai K. (0,5d)

4) Goi G la giao diém AK va BC. Tinh d6 dai doan thang BG. (0,5d)

5) Qua B vé& dudng thiang vubng goc véi duong thang BM, dudng thang nay cét tia MA tai D. Trén tia
MA lay diém H sao cho MH = MB. Chung minh tia BH 14 tia phan giac cua goc ABD. (0,5d)

Bai 6: Gia dinh Ban An c6 3 ngudi 16n va 2 tré em mua vé boi hét 130 000d. Gia dinh Ban Binh c6 3
ngudi 16n va 3 tré em ciling mua vé boi d6 hét 150 000d. Hoi gia dinh Ban Phiic ¢6 4 nguoi 16n va 5 tré
em mua vé boi thi ton bao nhiéu tién? (Biét rang ca ba gia dinh cung boi & mot hd boi) (0,5d)

DE 8

Bai 1 (2 diém). Cho c4c don thac A = (—2x2yz3)4 va B= %x“y?’z

a) Tinh biéu thic C=A.B

b) Xéc dinh hé sb va bac cua C.

c) TinhgiatriciaBtai x=2; y=-1, z=-2.

Bai 2 (2 diém). Cho hai da thic:

P(x)= —5x* +2x° —6x* —5x +3 va Q(x)= 3x* +5x3+5x° - T7x -7
a) Tinh P(x)+Q(x)

b) Tim da thirc A(x) sao cho A(x)+Q(x)=P(x)

Bai 3 (1 diém). Cho da thirc P(x)=ax’+bx +c

Ching minh rang néu da thire ¢6 nghiém 1a -1 thi a—b+c=0
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Bai 4 (2 diém)

S6 con trong 30 gia dinh & mét phudng dugc ghi trong bang sau:

2 2 1 2 2 2 3 2 2 2

2 0 2 2 3 3 0 2 3 2

2 2 1 1 2 3 3 2 2 2

a) Dau hi¢u 1a gi?

b) Lap bang tan sé va tinh sé con trung binh trong mdi gia dinh

¢) Tim mét cua dau hiéu.

d) Theo thong k& mot gia dinh hanh phic néu chi c6 hai con. Tur nhitng thong ké trén, em c6 nhan xét
gi Vé cac gia dinh ¢ phuong da thong ké

Bai 5 (3 diém). Cho tam giac ABC vudng tai A c6 AB =6cm; AC =8cm.

a) Tinh do dai canh BC.

b) Trén tia BA liy diém D sao cho BD = BC. Ké DE vudng goc voi BC tai E.
Chirng minh: tam gidc BAC = tam giac BED.

¢) Ching minh: tam giac ABE canva AE//DC

d) Goi M 1a trung diém ctia AC. Hai dudng thang AE va MD cit nhau tai F.
Chirng minh: CF vubng goc vai AC.

PE 9

Bai 1: (2 diém)

S6 hoc sinh gioi cubi nam hoc cua mdi 16p trong s6 30 16p tai mot trudng trung hoc co s¢ duogc ghi lai

nhu sau:
18 19 17 16 18 21
16 21 19 20 18 20
20 16 20 18 17 17
17 19 16 17 20 21
18 16 17 18 21 18

Lap bang tan sd, tinh sé hoc sinh gioi trung binh ctia mot 16p tai trudng ndi trén va mét cua dau hiéu.

Bai 2: (1,5 diém)
Cho don thtc: M = §azb3 [_—Basz.(—ab)
9 10

a) Thu gon rdi xac dinh bac va hé sb cua don thic M.
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b) Tinh gié tri cia don thic M tai a=2; b =-1

Bai 3: (2 diém) Cho hai da thuc:

P(x)=3x-2x’+6x*-5 va Q(x)=x"-5-6x"+2x’

a) Sip xép da thirc P(x) va Q(x) theo lily thira giam dan cua bién.
b) Tinh P(x)+Q(x) va P(x)-Q(x)

Bai 4: (1 diém) Tim nghiém cta cac da thic sau:

a) 4x+6 b) 20 -5x?

Bai 5: (3,5 diém) Cho AABC vudng tai A (AB <AC), v& BD la tia phan giac ciia goc ABC (D thudc

AC). Trén doan BC lay diém E sao cho BE = BA.

a) Chiing minh: AABD = AEBD. Tur do suy ra goc BED 1a goc vuong.

b) Tia ED cit tia BA tai F. Chiang minh: ABFC can.
¢) Ching minh: AAFC = AECF.

d) Chirng minh: AB + AC > DE + BC.

PE 10

Bai 1: (2 diém). Két qua diém bai kiém tra 1 tiét mén Toan & 16p 7A duoc ghi lai ¢ bang sau:

8 5 8 5 1 10 9 8 8 7
8 4 6 7 3 6 7 7 3 5
9 8 10 9 7 8 8 7 8 10
9 10 6 7 7 9 9 8 3 4

a) DAu hiéu & day 1a gi?
b) Lap bang tan sb.
¢) Tinh sé trung binh cong va tim mét cua dau hiéu.

Bai 2: (2 diém).
4 2
a) Thu gon don thirc: | ——z°x® 5). —5y*xz’
) Thu gon don (35 Y |- (-sy"e’)
b) Cho biéu thirc: M =3xy —(4x? —2x2y)+(x2 —5x2y+6xy)

Thu gon va tinh gia tri caa biéu thacc M tai x=-1va y = >

Bai 3: (1,5 diém). Cho hai da thic: A(x):—7x3+§—8x2+x4+10x va B(x):—2x“—9x2—%+4x3

a) Tinh A(x)+B(x).
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b) Tinh A(x)-B(x).

Bai 4: (1.5 diém). Tim nghiém caa cac da thic:

a) M(x)=6-3x

b) N(x)=x*-9x

Bai 5: (3 diém). Cho AABC cén tai A. V& AH L BC (HeBC).

a) Chiang minh AABH = AACH va H 1a trung diém BC.

b) Cho biét AC=13cm, AH=12cm. Tinh BC.

¢) Goi M 1a trung diém AB. Puong thang vudng goc voi AB tai M cat AH tai E. Chitng minh AAEB
can.

d) Trén céc canh AB, AC lay cac diém D, F sao cho BD = AF. Ching minh EF > %

PE 11

Bai 1: Biém kiém tra mén Toan cua mot sé hoc sinh 16p 7 duoc ghi lai ¢ bang sau:

10 7 7 6 5 5 10 8 9 6

8 6 6 8 7 9 5 8 6 8

7 9 8 8 10 8 7 10 6 10

1) Lap bang tan sé. (1d)
2) Tinh M6t M va trung binh cong X (Két qua lam tron dén chix s6 thap phan thir nhat). (1d)

Bai 2: Thu gon don thire M, xac dinh hé s6, phan bién va bac cua don thic. (1d)

oo oo

Bai 3: Cho 2 da thtrc sau:

A(X)=3+5x>—4x* = 7x - 2x°
B(X)=2x"+4x*-5x+X"+6

1) Thu gon va sap xép céc hang tir cia mdi da thuc trén theo lily thira giam dan cua bién. (1d)
2) Tinh A(x)+B(x) va A(x)—B(x). (1.5d)

Bai 4: Tim nghiém cua cac da thirc sau (0,5d)

1) P(x)=3x-9

2) Q(x)=2x—-5+(x+17)
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Bai 5: Cho AABC vudng tai A c6 ACB=65°. Ké AH L BC tai H, trén tia ddi cua tia HA ldy diém E
sao cho HE =HA. Goi M 1a trung diém canh BC, trén tia déi cua tia MA liy diém D sao cho
MD = MA

6) Tinh s6 do ABC va so sanh AB va AC. (1d)

7) Chirng minh dugc AABH = AEBH, tir do suy ra AABE can tai B. (1,25d)

8) Chirng minh ABEC vuodng tai E. (0,754d)

9) Chang minh ED //BC. (0,5d)

Bai 6: Nhan dip sinh nhat ban cing 16p, hai ban An va Binh cung dén nha sach mua qua tang ban.
Tong so tién ban dau caa hai ban 13 100 nghin déng. S6 tién ban An mua qua luu niém ting ban bang

30% tong sb tién ban dau caa hai ban. S6 tién ban Binh mua bat ting ban bang % sb tién ban An mua

qua luu niém. Khi dé, sb tién con lai caa hai ban bang nhau. Hoi ban dau mdi ban cé bao nhiéu tién?
(0,5d)
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