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BAI TAP TOAN 10 NANG CAO

Bai_1: Phat biéu cac ménh dé sau vai thuat ngir “Biéu kién can”, “Piéu kién du”
a. Néu 2 tam giac bang nhau thi ching cé cung dién tich
b. S nguyén dwong chia hét cho 6 thi chia hét cho 3
c.  Maéthinh thang c6 2 duong chéo bang nhau 1 hinh thang can
Bai_2: Dung phuong phap chirng minh phan ching dé ching minh:
a) Véi n la s6 nguyén duong, néu n? chia hét cho 3 thi n chia hét cho 3

b) Chirng minh rang \/_ 2 lasbvoty
¢) Véi n la sé nguyén duong , néu n?1asé lé thinlasé lé
Bai_3: Phat biéu céc dinh ly sau day bang céch sir dung khai niém “Piéu kién du”
a)Néu trong mat phang, hai duong thang cing vuéng goc véi duong thang thi 3 thi hai
duong thang d6 song song véi nhau
b)Néu 2 tam giac bang nhau thi chling c¢é dién tich bang nhau
¢)Néu sé nguyén dwong a tan cling bang 5 thi chia hét cho 5
d)Néu tir gi4c 1a hinh thoi thi 2 duong chéo vudng goc véi nhau
Bai_4: Phat biéu cé4c dinh ly sau day bang cach sir dung khéi niém “biéu kién can ”
a) Néu trong mit phang, hai duong thang ciing song song véi duong thang thi 3 thi hai
duong thang d6 song song véi nhau
b) Néu 2 tam giac bing nhau thi ching c6 céc goc twong ttng bang nhau
¢) s6 nguyén duong a chia hét cho 24 thi chia hét cho 4 va 6
d) Néu tr giac ABCD & hinh vudng thi 4 canh bang nhau
Bai_5: Chting minh bang phuong phép phan chiing
a) Néu azb=c thi a? +b%+c?>ab + bc + ca
b) Néu a.b chia hét cho 7 thi a hoic b chia hét cho 7
c)Néux?+y?=0thi x=0vay=0
Bai 6 :Cho céc dinh ly sau, dinh Iy nao c6 dinh ly dao, hay phét biéu:
a) “Néu 1 s tu nhién chia hét cho 3va 4 thi chia hét cho 127
b) “Mot tam giac vudng thi cé trung tuyén tuong tng bang ntra canh huyén”
¢) “Hai tam giac ddng dang va c6 1 canh bang nhau thi hai tam giac d6 bang nhau”
d) “Néu 1 sé ty nhién n khong chia hét cho 3 thi n?> chia 3 du 1”7

83 Tap hop
Bai 1: Cho tap hop A = {xe N/ x?*—10 x +21 = 0 hay x3—x = 0}. Hay liét ké tat ca cac tap con
cua A chi chtra diing 2 phan tu
Bai2: Cho A={x eR/x?+x—-12=0va2x*-7x+3 =0} vaB = {x eR/3x?-13x +12 =0 hay
x? — 3x = 0}. X4c dinh c4c tap hop sau: AN B ; A\B; B\ A; AUB.
Bai3:ChoA={xeN/x<7}vaB={1;2;3;6;7,;8}
a) Xac dinh AUB; AnB; A\B; B\ A
b) CMR : (AUB)\(AB) = (A\B)U(B\ A)
Bai4:Cho A={2:5}:B={5:x} C={x;y; 5} Tim cac gié tri caa cip s (x;y) dé tap hop A
=B=C.
Bai 5: Xac dinh cac tap hop sau biang cach néu tinh chat dic trung

A={0;1;2;3;4}

B={0;4;8;12;16}
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C=4{3;9;-27;,81}
D ={9; 36; 81; 144}
E =Pudng trung truc doan thang AB
F = Puong tron tdm 1 ¢é dinh c¢6 ban kinh =5 cm
Bai 6: Biéu di&n hinh anh tap hop A; B; C bang biéu db Ven
A={0;1;2;3}
B={0;2; 4,6}
C={0;3;4;5}
Bai 7: Hay liét ké tap A, B:
A={(xx*) Ix e {-1;0;1}}
B={(x;y)/x*+y?<2vax,y eZ}
Bai 8: Cho A = {x eR/| x| < 4}; B = {x eR/ -5 <x -1< 8}. Viét cac tap hop sau duéi dang khoang
— doan — nra khoang A n B; A\ B; B\A; R\(AUB).
Bai 9: Cho A={x eR/ x? < 4}; B = {x eR/ -2<x +1<3}. Viét cac tap hop sau dudi dang khoang
— doan — ntra khoang A N B ; A\B; B\A; R\( AUB).
Bai 10: Goi N(A) la s6 phan tir cia tap A. Cho N(A)=25; N(B)=29, N(AUB)= 41. Tinh N(AnB)
: N(A\B); N(B\A).
Bai 11:
a) X&c dinh cac tap hop X sao cho {a; b}c X c{a;b;c;d;e}.
b)Cho A=(1;2};B={1;2;3;4;5} Xacdinh cactap hop Xsaocho Au X =B
¢) Tim A; B biét An B = {0:1;2;3:4}; AB = {-3; -2}; B\A = {6 ; 9;10}.
Bai 12: Cho A = {XxeR/ x <-3 hoic x >6} va B={xeR / x> - 25 < 0}
a) Tim cac khoang, doan, nira khoang sau: A\B; B\A; R\( AUB); R\(AnB); R\(A\B).
b) Cho C={xeR/x < a}; D={xeR/x > b}. Xéc dinh a va b biét ring C~B va DB la cac doan
c6 chiéu dai 1an lugt 12 7 va 9. Tim CAD.
Bai 13: Cho A = {x eR/ x?> <4}; B ={x €R /-3 < x < 2}. Viét c4c tap hop sau dudi dang khoang
— doan — nira khoang A N B; A\ B ; B\ A; R\( AUB).
Bai 14: Viét phan bl trong R cuia c4c tap hop sau:
A={xeR/ -2<x<10}
B={xeR/ Ix>2}
C={xeR/ -4<x+2<5}
Bai 15: Cho  Tv = tap hop tat ca cac tam giac vuong,
T = tap hop tat ca cac tam giéc,
Tc = tap hop tat ca cac tam giac can,
Td = tap hop tat ca cac tam giac déu,
Tvc= tap hop tat ca cac tam giac vudng can
Xac dinh tat ca cac quan hé bao ham gitra cac tap hop trén

Cho tam gidc ABC voi tryc tam H, B’ 1a diém dbi xu:ng VO’l B qua tdm O cia duong tron ngoai
tiép tam giac. Hay xét quan hé gitta cac vecto AH vadd G, AB vagiC .
16 Cho bén diém A B,C,D.Goil,J lan lugt 1a trung diém cua AB va CD.
a) Chirng minh: AC+BD=AD+BC=21J.

b) Goi G 1a trung diém cia IJ. Ching minh: GA+GB+GC+GD =0. 7
¢) Goi P, Q 1a trung di€ém cua cac doan thang AC va BD; M, N 1a trung di€ém cua cac doan
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thang AD va BC. Chirng minh ring ba doan thing IJ, PQ va MN c6 chung trung diém.
17 Cho tam giac ABC va mot diém M tuy y

a) Hiy xac dinh cac diém D, E, F sao cho MD = MC + AB ME = MA+ BC MF = MB+CA
. Chirmg minh cac diém D, E, F khong phu thudc vao vi tri cia diém M.

b) So sanh hai tong vecto: MA+MB+MC va MD + ME + MF .
Cho AABC véi trung tuyén AM. Goi I 13 trung diém AM.

a) Chung minh: 21A+1B+IC=0.
b) Véi diém O bat ki, ching minh: 20A+OB+0C =40l .

19 Cho hinh binh hanh ABCD tam O. Goi I 1a trung diém BC va G 1a trong tim AABC. Chting
minh:

19

20

21

22

23 Biét sin18° =

24

25

a) 2AI =2A0+ AB. b) 3DG = DA+ DB+DC.
20
Cho hinh binh hanh ABCD tam O. Goi I va J 14 trung diém ctua BC, CD.

a) Ching minh: Al = %(E + ZKB) b) Chirng minh: OA+0l +0J =0.

¢) Tim diém M thoa mén: MA—MB+MC =0.

Cho AABC. Tim tép hop cac diém M théa diéu kién:
a) MA=MB b) MA+MB+MC=0
¢) IMA+MB|=[MA- VB d) [MA+ MBl =|MAl+ | MB]

e) |m+ W3| = |m+ Wﬂ
Cho AABC c6 A(4; 3), B(-1; 2), C(3; -2).
a) Tim toa do trong tdm G cua AABC.
b) Tim toa do diém D sao cho tr giac ABCD la hinh binh hanh.
Cho A(2; 3), B(Tl; -1), C(6; 0). 7
a) Chirng minh ba diém A, B, C khong thang hang.
b) Tim toa do trong tdm G cua AABC.
¢) Tim toa d6 diém D dé tir giac ABCD la hinh binh hanh.
Cho A(0; 2), B(6; 4) , C(1; —1). Tim toa do cac diém M, N, P sao cho:
a) Tam giac ABC nhan cac diém M, N, P lam trung di€m cua cac canh.
b) Tam gidc MNP nhan cic diém A, B, C lam trung diém cua cac canh.

J5-1
4

. Tinh cos18°, sin72°, sin162°, c0s162°, sin108°, cos108°, tan72°.

Tim gia tri 16n nhét va gia tri nho nhat cua biéu thirc:
a)A= cos” x—cos? X+’ x b)B:sin4x—sin2x+coszx
Cho céc vecto &,b.

a) Tinh goc (a,b), biét &b =0 va hai vecto t=a+2b, V=5a—4b vudng goc.
=11, |b| = 23, |a—bl = 30.

c) Tinh géc (a,b), biét (a+3b) L (7a—5b), (a—4b) L (74—2b).

al=3 |bl=2, (a,b)=120°.
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27

28

29

30

31

32

33

34

e) Tinh |a, |bl, biét |a+bl=2, |a—b|=4, (2a+b) L (d+30).
Cho tam gidc ABC c6 AB=3, AC=4,BC=6.
a) Tinh AB.AC va cosA.

b) M, N 14 hai diém duoc xéc dinh boi AM = gﬁi, AN = %E. Tinh MN.

Cho hinh binh hanh ABCD ¢6 AB = /3, AD = 1, BAD =60° .

—_—

a) Tinh AB.AD, BA.BC.

b) Tinh d¢ dai hai duong chéo AC va BD. Tinh Cos( AC, BD) :
Cho tam gidc ABC c6 goc A nhon. V& phia ngoai tam giac v& cac tam giac vudng cin dinh
A 1a ABD va ACE. Goi I 14 trung diém ctua BC. Chtirng minh AI L DE.
Cho tir giac ABCD c6 hai dudng chéo cit nhau tai O. Goi H, K 1an luot 1a tryc tAm ciia cac
tam giac ABO va CDO. Goi I, J 1an lugt 14 trung diém ciia AD va BC. Ching minh HK L
1J.
Cho hinh vuéng ABCD c6 canh bang 1, M 14 trung diém canh AB. Trén dudng chéo AC

lay diém N sao cho AN = ZE .

a) Chtrng minh DN vudng goc véi MN.

b) Tinh tong DN.NC + MN.CB. 7
Cho tam gidc ABC. Tim tap hop cac diém M sao cho:

a) AB.AM — AC.AM =0 b) AB.AM + AC.AM =0

¢) (MA+MB)(MA+MC) =0 d) (MA+MB+2MC)(MA+2MB+MC) =0
Ching minh rang trong moi tam giac ABC ta co:

a) b%—c? = a(b.cosC —c.cosB) b) (b?—c?)cosA= a(c.cosC —b.cosB)

b) sSnA=snB.cosC+snC.cosB=sn(B+C)
Cho AABC. Chimg minh rang;

a) Néu (a+b+c)(b+c—a)=3bc thi A=60°.

b +c3-a®

b+c-a

c) Néu cos(A+C)+3cosB=1thi B=60°.

d) Néu b(b? —a?) =c(a®—c?) thi A=60°.

Cho AABC. Ching minh rang;
2 2
a._ bcosA-acosB thi AABC cén dinh C.

b) Néu =a? thi A=60°.

a) Néu

b) Néu % — 2cosA thi AABC can dinh B.
Sn

¢) Néu a=2b.cosC thi AABC can dinh A.
b L_C a
cosB cosC snB.sinC

d) Néu thi AABC vuong tai A.
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37

38

39

40
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¢) Néu S=2R?sinB.sinC thi AABC vudng tai A.
Cho AABC. Chiing minh diéu kién can va du dé hai trung tuyén BM va CN vudng goc v6i
nhau la; b?+c? =5a°.
Cho AABC.
a) C6a=5,b=6,c=3. Trén cic doan AB, BC lan luot ldy cac diém M, K sao cho BM =2,
BK = 2. Tinh MK.

b) C6 cosA= g , diém D thudc canh BC sao cho ABC =DAC, DA=6, BD = 1—; Tinh chu
vi tam giac ABC.

HD: a)MK=% b)AC=5,BC=§,AB=1O

Cho mét tam gidc ¢6 do dai cac canh 1a: X%+ x+1; 2x+1; x?—1.
a) Tim x dé ton tai mot tam giac nhu trén.
b) Khi d6 chirg minh tam giac 4y c6 mot goc bang 120°.

Cho AABC ¢6 B<90°, AQ va CP 1a céc dudng cao, Sapc = 9Sp0 -
a) Tinh cosB.
b) Cho PQ = 2\/5 . Tinh ban kinh R ctia duong tron ngoai tiép AABC.

HD: a) cosB:E b) Rzg
3 2

Cho AABC.
a)Cé B= 60° , R =2, I1a tim dudng tron noi tiép. Tinh ban kinh cua duong tron ngoai tiép
AACI.
b) C6 A= 900, AB =3, AC =4, M 1a trung diém cta AC. Tinh ban kinh dudng tron ngoai
tiép ABCM. q ,
c)Céda=4,b=3,c=2,M la trung diém cta AB. Tinh ban kinh cua dudng tron ngoai ticp
ABCM.

HD: a)R=2 b) R:@ c) R:§\/%

6 3
Cho hai dudng tron (O1, R) va (O2, r) cit nhau tai hai diém A va B. Mot duong thang tiép
xuc véi hai duong tron tai C va D. Goi N 1a giao diém cua AB va CD (B nam gitra A va

N). Bit AOC=a, AO,D=4.

a) Tinh AC theo R va a;; AD theo r va .
b) Tinh ban kinh ciia dudng tron ngoai tiép AACD.

HD: a) AC = ZRSin%, AD = 2rsin§ b) VRr .
Cho ttr giac ABCD noi tiép trong duong tron duong kinh AC, BD =a, CAB=«, CAD =

a) Tinh AC. b) Tinh dién tich tir gidc ABCD theo a, a., .
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45

46

47

2 R
HD: a) AC = a2 b) S=M-
sin(a + f) 2sin(a + f)
Cho AABC can dinh A, A=, AB =m, D 1a mot diém trén canh BC sao cho BC = 3BD.
a) Tinh BC, AD.

b) Chimg t6 rang dudng tron ngoai tiép cac tam gidc ABD, ACD la bang nhau. Tinh coso dé

5 1 . X
ban kinh cua chung bang > ban kinh R ctia duong tron ngoai tiép AABC.

HD: a)BC = 2msin%,AD= g\/5+4cos(x b) COSa=—i—é.

Cho ba diém A(2; 1), B(-2; 2), M(x; y).

a) Tim hé thac gitta x vay sao cho tam giac AMB vudng tai M.

b) Tim phuong trinh tham s6 va phuong trinh tong quat cua duong trung truc doan AB.
¢) Tim phuong trinh cta dudng thang d di qua A va tao véi AB mot goc 60°.

HD: a) x>+y?—3y—-2=0  b) 8x-2y+3=0

0) (4/371)x-(V3+4)y+6-7/3=0

Cho ba duong thang d; :3x+4y—-12=0, d, :3x+4y-2=0, d;: x—2y+1=0.
a) Chimng to rang di va d; song song. Tinh khoang cach gilta di va do.
b) Tim phuong trinh duong thang d song song va cach déu di va dz .
¢) Tim diém M trén d3 cach di mot doan bang 1.
HD: a) 2 b) 3x+4y—-7=0  ¢) M(3, 2) hogc M(1, 1)
X=7-2m . |X=-5+4t
y=-3+m’ = " |y=-7+3t
a) Viét phuong trinh tham s cta dudng thang A di qua A va cit d, d“tai B, B’ sao cho AB =
AB'.
b) Goi M 1a giao diém cua d va d”. Tinh dién tich ctia tam gidc MBB'.

X=2+6t

HD: a) 4: b)S=5
) {y =-3+2t )

Cho duong thang dm: (M—2)x+(M-1)y+2m—-1=0.
a) Chimg minh rang dm ludn di qua mot diém c6 dinh A.
b) Tim m dé dm cat doan BC vai B(2; 3), C(4; 0).
¢) Tim phuong trinh dudng thang di qua A va tao v6i BC mot goc 450
d) Tim m dé duong thing dn tiép xtc véi dudng tron tim O ban kinh R = /5.

Cho diém A(2; —3) va hai dudng thang d: {

HD: a) A(1; -3) b) gs msg €) Xx+5y+14=0,5x-y-8=0
d) m=3, m=2
3 2
Cho hai duong thang:

d: xcost+ysint—3cost—2sint=0 va d’ : xsint—ycost+4cost+sint=0
a) Chimg minh rang d va d’ 1an luot di qua 2 diém cb dinh A, A’ vad L d’,
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b) Tim phuong trinh tap hop giao diém M cua d va d’. Viét phuong trinh tiép tuyén cua tap
hop do vé tir diem B(5; 0).

HD: a)A(3;2),A(-1;4) b)(C): (x-1?+(y-3)?=5;2x+11y-10=0; 2x+y—10=0

48

49

50

51

52

Cho ba diém M(6; 1), N(7; 3), P(3; 5) 1an luot 1a trung diém cua ba canh BC, CA, AB cta tam
giac ABC.
a) Tim toa d6 cac dinh A, B, C.
b) Tim phuong trinh céc trung tuyén AM, BN, CP.
¢) Tinh dién tich cua tam giac ABC.
HD: a) A4; 7), B(2; 3), C(10; -1)
b) 3x+y-19=0, y=3, 6x+7y—53=0 c)S=20
Cho tam gidc ABC c6 A(8; 0), B(0; 6), C(9; 3). Goi H 1a chan dudng cao vé& tir C xubng
canh AB.
a) Tim phuong trinh canh AB va duong cao CH.
b) Goi I, K 1an luogt 1a hinh chiéu cta C trén Ox va Oy. Ching minh I, H, K thang hang.

Cho ba diém A(0; —1), B(4; 1), C(4; 2). Viét phuong trinh dudng thang d khi biét:
a) d di qua A va khoang céch tir B dén d bang hai lan khoang cach tir C dén d.
b) d di qua C va cit cac truc Ox, Oy lan luot tai E va F sao cho: OE +OF =—3.
¢) d di qua B, cit cac truc Ox, Oy lan luot tai M, N véi Xy >0, yy >0 vasao cho:
1

i) OM + ON nho nhét i) > +— nhd nhit.
OM“ ON
HD: a) x—y-1=0,2x-3y—-3=0 b) 2x-y-6=0, x—4y+4=0
c)i) Xx+2y-6=0 i) 4x+y-17=0

Viét phuong trinh cac canh ctia tam giac ABC, biét:
a) binh B(2; 6), phuong trinh mot duong cao va mot phan gidc vé tor mot dinh la:
X—7y+15=0, 7Xx+y+5=0
b) Pinh A(3; —1), phuong trinh mdt phan gidc va mot trung tuyén vé tir hai dinh khac nhau la:
X—4y+10=0, 6x+10y—-59=0.
HD: a) 4x—-3y+10=0, 7x+y—-20=0, 3x+4y—-5=0
b) 2x+9y—-65=0, 6x—7y—25=0, 18x+13y—-41=0
Cho hai diém A(3; 4), B(—1; —4) va dudng thang d:3x+2y—7=0.
a) Viét phuong trinh dudng tron (C) qua A, Bvaco tam | € d.
b) Viét phuong tiép tuyén cua (C) ké tir diém E(%; 4) . Tinh d¢ dai cua tiép tuyén do6 va tim
toa do tiép diém.
¢) Trén (C), lay diem F c6 X =8. Viét phuong trinh duong tron (C') ddi xtmg véi (C) qua
duong thang AF.
HD: a) x?+Yy?—6x+2y—15=0
b) y—4=0, 4x—3y+10=0,d = 5/ 2, tiép diém (3; 4), (-1; 2)
c) (C): X? +y2 —-16x—-8y+55=0
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Cho dudng cong (Cm): X? +Yy? +MX—4y—m+2=0.
a) Chirng minh riang véi moi m, (Cm) ludn 13 dudng tron va (Cm) ludn di qua 2 diém ¢ dinh
A, B.
b) Tim m dé (Cm) di qua gdc toa do O. Goi (C) la dudng tron ing voi gia tri m vira tim dugc.
Viét phuong trinh duong thang A song song v6i duong thang d: 4x+3y—5=0 va chan trén
(C) mot day cung c6 do dai bang 4.
¢) Viét phuong trinh tiép tuyén cta (C) cd vecto chi phuong la a=(-2;1).
d) Tim m dé (Cm) tiép xtic véi truc tung. Viét phuong trinh dudng tron img voi m do.
HD: a)A(l; 1),B(1; 3)

bym=2, (C): x> +y?+2x—4y=0, A 14x+3y—-8=0, 4,:4x+3y+7=0
C) Xx+2y-8=0, x+2y+2=0  dym=-2, x2+y?—2x—4y+4=0

Cho duong cong (Cy): X2 + y2 —2xcost—2ysint+cos2t =0 (0 <t < ).
a) Chung t6 (Cy) 1a dudng tron véi moi t.
b) Tim tap hop tam I caa (Cy) khi t thay doi.
¢) Goi (C) 1a dudng tron trong ho (Cr) c6 ban kinh 16n nhat. Viét phuong trinh cta (C).

d) Viét phuong trinh tiép tuyén ciia (C) tao v6i truc OX mot goc 459
HD: b)x®+y? =1 c)t:%,(C):x2+y2—2y—1:O

d) x-y—-1=0, x+y+1=0, x—y+3=0, x+y-3=0

Cho hai duong thang d, : Xx—3y+4=0, d, :3x+y+2=0.
a) Viét phuong trinh hai dudng tron (C1), (C2) qua gbc toa d6 O va tiép xtic v6i di, da. Xac
dinh tdm va bén kinh cta 2 dudng tron do. Goi (Cz) 1a duong tron c¢6 ban kinh 16m hon.
b) Goi A vaB la tiép diém ctia (C1) voi d1 va dz. Tinh toa d6 cia A va B. Tinh goc AOB.
c) Viet phuong trinh dudng thang A cat (Cy) tao ra 1 ddy cung nhan di€ém E(4; —2) lam trung
diém.
d) Trén duong thang d; :3x+y-18=0, tim nhiing diém ma tir 46 vé& duoc 2 tiép tuyén cia
(C1) vuong goc véi nhau.
HD: a) (C): X2 +y2 -6x+2y=0, (C,): 5x° +5y2 +2x-6y=0

b) A(2; 2), B(0; —2), AOB=135" ¢)4: x—-y—6=0  d) (5; 3), (7; -3)
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