To todn —Truwong THPT Nguyén Hué

SINH HOAT CHUYEN MON CUM 6 - BQ MON TOAN
DOT SINH HOAT NGAY 29/03/2012 TAI TRUONG THPT LE QUY PON

_THAM LUAN CUA TO TOAN TRUONG THPT NGUYEN HUE
DE TAI: MQT SO VAN BE LIEN QUAN PEN KHAO SAT HAM SO
BAI TOAN GIAI TiCH TO HQP VA SO PHUC.

* Muc dich yéu ciu: o ’
Nham gilp cadc em hoc sinh 6n thi Pai hoc — Cao Pang tot hon, chiing t6i xin néu ra mot so
dang toan co ban va mo rng Ve Cac van dé noi trén.

A. MOT SO VAN PE LIEN QUAN PEN KHAO SAT HAM SO:

1. Mt s6 dang co ban:

Dang 1: Cho y = f(x); (C1) vay = g(x;m) (C5).

Bién luan theo tham sb m s giao diém cua (C1) va (Cy).

Phwong phap giai:

B1: Lap phuong trinh hoanh do giao diém cua (C1) va (C2): o) =g(x;m) (1)

B2: Bién d6i phuong trinh (1) ve phuong trinh quen thugc roi bién luén theo m s6 nghiém cua
phuorng trinh, tir d6 suy ra so giao diém.

Cha y: Néu bai toan yéu cau im m hay chitng minh thi B2 hoc sinh can thay doi cach gidi cho
phu hop.

Dang 2: Cho (C): y = f(x).

Duya vao (C) bién ludn theo tham sé m s nghiém cua phwong trinh: F(x;m) = 0

Phwong phap giai:

B1: Bién doi phuong trinh d4 cho vé dang f(x) = g(m).

B2: Pay la phuong trinh hoanh d6 giao diém cua (C) va duong thing (d): y = g(m) nén sb
nghi¢ém cua phuong trinh d4 cho bang sd giao diém cua (C) va (d).

B3: Dwa vao d6 thi (C) bién luan theo m s giao diém cia (C) va (d), tir d6 suy ra sé nghiém
phuorng trinh da cho. ‘

Cha y: Néu bai toan yéu cau fim m dé phwong trinh d& cho c6 n nghiém phdn biét thi ¢ B2 hoc
sinh can thay déi cdch gidi phu hop.

Dang 3: Viét phuong trinh tiép tuyen cua dudng cong (C): y = f(X).

B1: Phuong trinh tiép tuyén cua (C) tai tiép diém Mo(Xo;yo) €O dang: y - Yo = (Xo) (X-Xo)

B2: Tim: Xo; Yo V& f'(Xo)  (néu co)

B3: Két luan

Cha y: Néu gip bai toan viét phuong trinh tiép tuyén cua (C) biét rang tlep tuyen do di qua
diém My(xy; Y1) thi HS ban nang cao c6 thé giai theo phuong phap dung diéu kién tiép xuc.

Dang 4: Diéu kién dé ham sb c6 cuc tri; dong bién, nghich bién trén mot khoang.

Phwong phap giai:

B1: Tim TXb
B2: Tinhy’
B3: Lap luan tim m tdy theo yéu cau don diéu hay cuec tri ciia ham s.

Dang 5: M rong cac dang trén bang cach 1ong ghép mot s didu kién giai tich, diéu kién
hinh hoc nhu khoang cach, dién tich tam giac, tinh thflng hang, tinh dbi xung, tinh vudng
goc...

Phwong phap giai:
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B1: Hoc sinh van dung cac budc giai cua cac dang trén.
B2: Khai thac cac didu kién giai tich, hinh hoc cua dé.
B3: Két luan.
2. Mot s6 bai tap minh hoa:
a) Ham s bac ba:
Bai 1: (A-2002) Cho ham s y= 3 + 3mx +3(1-mI)x+ mP-m? (1).
1. Khao sat sy bién thién va vé do thi ham sé (1) khim = 1.
2. Tim k dé phuong trinh: -x% + 3x% + k® — 3k? = 0 ¢6 3 nghiém thuc phan biét.
* Hudng dan: Giai theo dang 2
* Pép s6: -1<k<3; k= 0; k= 2.
ChG V: Gidi bat phwong trinh: 0 < -k + 3k? < 4 nén dung do thi (C) dé gidi.
Bai 2: (B-2003) Cho hamsé y=x>-3x*+m (1)
Tim m dé ham s6 (1) c6 2 diém phan biét ddi xrng nhau qua gdc toa do.
* Huéng dan: Ycbt < pt: f(x) = -f(-x) c6 nghiém khac 0.
* Pap s6: m> 0

Bai 3: (D-2005) Goi (Cpm) 14 @6 thi ham sb y = %x3 - %xz +% (1)
Goi M e (Cp) c6 hoanh d6 bang -1. Tim m dé tiép tuyén cua (Cpy) tai M song song v6i duong

thang 5x —y = 0.
* Hudng dan: B1: Giai theo cac budc cua dang 3.
B2: Lap luan tim m.
* Pap s6: m = 4
Bai 4: (A-2006) Cho ham s§ y=2x>—9x* + 12x -4 (1)
1. Khao sat sy bién thién va v& dd thi (C) ctia ham sb.

2. Tim m dé phuong trinh sau ¢6 6 nghiém phan biét: 2|x|3+ 9x* +12|x| =
* Huong dn: B1: Tir (C) suy ra o thi ham sb y = 2[x"+ 9x* + 12| -
’ B2: Thyc hién theo dang 2.
*Papsd:4<m<5 ) i
Béi’5: (D-2006) Choqhém sOy= x> = 3x +2 (C). Goi (d) 1a duong thang qua A(3;20) va
co hé so goc m. Tim m d€ (d) cat (C) tai ba di€m phén biét.
* Hudng dan: B1: Viét phuong trinh cua (d): y = m(x-3) + 20.
B2: Thyc hién theo cac budc dang 1.

* Pap s6: m > % va m=24.

Bai 6: (B-2007) Cho ham s6 y = -x° +3x% +3(m* - x - 3m?-1 (1). Tim m dé ham s
(1) c6 cuc dai, cuc tleu va cac dlem cyc tri ndy cach déu gdc O.
* Huéng dan: Yy’ = -3x% + 6x + 3(m*-1)

y’=0 < x=1-mhodc x = 1+m

* Pap s6: m = i%.

Bai 7: (B-2008) Cho ham s6 y = 4x° - 6x” + 1 (1)
Vit phuong trinh tiep tuyen cua (1) bict tiep tuyen di qua M(-1;-9).
* Huong dan: Giai theo dang 3 hoac dung diéu kién tiep xuc.

15 21

* Péap s6: y = 24x + 15; y—IX—I
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Bai 8: (D-2008) Cho ham sdy=x-3x%+4 (1).
Chu:ng minh rang moi du:ong thang di qua 1(1;2) v6i hé s6 goc k, k > -3 déu cat db thi (1) tai 3
diém phan biét I, A, B dong thoi I 14 trung diém doan AB.
* Huéng dan: B1: (d): y = k(x-1) + 2
B2: Giai theo dang 1: (x - 1)(x 2x-k-2)=
B3: Chung minh yéu Cau dé toan
Bai 9: (A-2010) Cho ham s y=x° - 2x* + (m-1)x + m (1).
Tim m dé d6 thi ham sb (1) cit Ox tai 3 diém phan biét c6 hoanh do x1, Xz, X3 thoa
X12 + X22+ X32 <4
* Hirong dan: B1: Giai theo dang 1: (x-1)(}* =x-m) =0
B2: Dung dinh li Vi-ét

* Pép s6: —%<m<l vam=0

Bai 10: Cho ham sb y = 2x* + 3(m-1)x* + 6(m-2)x - 1 (1)
Tim m dé ham s (1) ddng bién trong khoang (0;+ )
* Hudng dan: Giai theo dang 4.
* Pap s6: m> 2

Bai 11: Cho (Cm): y = x>+ 3x* + mx + 1
Tim m dé (Cy) cat duong thang y = 1 tai 3 diém phén biét C(0;1), D, E va c4c tiép tuyén tai D
va E vudng goc vaéi nhau.
* Huéng dan: B1: Thuc hién theo dang 1.

B2: Ycht y’(xo).y’(xE) =-1

9+4/65

8

Bai 12: (Cy): y = X° = 3mx? + 3(m*-1)x - m* + 1
Tim m dé (Cyy) cat truc hoanh tai 3 diém phan biét.
* Huong dan: Ycbt < D6 thi ham sb ¢ cuc dai, cuc tiéu va 2 diém nay nam khac phia dbi
vai truc hoanh < f(m-1).f(m+1) < 0.
* Pap sb: -+/3 <m<-1; 1- \/§<m<1 \/_<m<1+\/_

Bai 13: Cho ham 30 y= x> = 3mx? + (m*+2m-3)x + 4.
Tim m dé d6 thi ham sb c¢6 diém cuc dai va diém cyc tiéu ¢ vé hai phia cua tryuc tung.
* Hiréng dan: Ycbt <y’ ¢6 2 nghiém trai diu
* Pap s6: -3<m< 1,

Bai 14: Cho ham s y = x* - mx* + (2m+1)x - m -2
Tim m dé d6 thi ham sb cit Ox tai 3 diém phan biét c6 hoanh d6 duong.
* Huéng dan: B1: Thuc hién theo dang 1.

B2: Phuong trinh X* + (M-1)x + m + 2 = 0 ¢6 2 nghiém duong phén biét khac 1.

* Pap s6: m > 7.

*Pap so: m=

Bai 15: Cho ham s y = %mx3 — (M-1)x% + 3(m-2)x + %

Tim m dé h§1m sd ¢o cuc dai, cuc tiu xq, X, théa xq + 2%, = 1.
* Huong dan: B1: Thu:c hién theo dang 4

B2: Ap dung dinh li Vi-ét

—44+ 247

* Péap s6: m = 3
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Bai 16: Cho ham s y = x° - %mx2 + %m3

Tim m dé do thi ham s6 c6 diém cyc dai va diém cuc tiéu d6i xting nhau qua duong thang y =

X
* Huong dan: B1: Giai theo dang 4.

B2: Goi 2 diém cuc tri: M(0; %m3), N(m;0)

1 3
. , —m - =m
M, N d61 xtirng nhau qua dudng thaingy=x < {2

* Pap sb: m = ++/2

Bai 17: Cho ham sé y = %ﬁ _ 2(m+1)x

Tim m dé ham sé c6 cuc dai va cuc tiéu x4, X, thoa (x1 — X2)? = 8(m+1)
* Huong dan: B1: Giai theo dang 4:
B2: Dung dinh li Vi-ét
* Péap s6: m=1
b) Ham sé tring phwong:
Bai 1: (B-2002) Cho ham s6 y = mx* + (m?-9)x* + 10 (1)
Tim m dé db thi (1) c6 3 cuc tri.
* Huong dan: B1: Giai theo dang 4
B2: Lap luan timm
* Péap s6: m<-3 hoic 0<m<3
Bai 2: (B-2009) Cho ham sé y = 2x* — 4x? .
1. Khao sat sy bién thién va vé db thi (C) ciia ham sb.

2. Tim m dé phuong trinh: XZ‘X2 - 2‘ =m c6 ding 6 nghi¢m thuc phan biét.

* Hirong dan: B1: Bién d6i phuong trinh d cho vé

2x* —4x2‘: 2m
B2: Giai theo dang 2
* Péap s6: 0<m<l

Bai 3: (D-2009) Cho ham sb y = x* - (3m+2)x? + 3m (Cp).




To todn —Truwong THPT Nguyén Hué

Tim m dé duong thang y = -1 cat (Cy) tai 4 diém phén biét co hoanh d nho hon 2.
* Huong dan: B1: Giai theo dang 1.

B2: Lap luan tim m.
w i AL 5
Dapso:-§<m<l vam=0

Bai 4: (D-2010) Cho hams6 y=-x*-x*+6 (C).

Viét phuong trinh tiép tuyén ciia (C) biét tiép tuyén d6 vudng goc voi duong thing y=

lx—l.
6

* Huong dan: Giai theo dang 3
* Pap s6: y= —6x+10

Bai 5: Cho ham s6 y = x" - 3(m+1)x* +3m + 2 (Cpy).
Tim m dé (Cp) cat truc hoanh tai 4 di€ém phén bi¢t.
* Huong dan: Giai theo dang 1.
* Ddp 56: m>-E va m# —1.

3 , 3

Bai 6: Cho ham s6 y = x" — 6x” + 5. ,
1. Khao sat su bién thién va vé do thi (C) ctia ham so.
2. Tim m d¢ phuong trinh sau ¢6 4 nghiém thyc phén biét: 10¥°845 = m
* Hiréng dan: Giai theo dang 2: Phuong trinh < x* - 6x* + 5 = logm

1 < m <100000

* Pap so:

Bai 7: Cho ham s6 y = 2mx* — x* — 4m + 1.
Tim m dé d6 thi ham sb ¢6 2 diém cuc tiéu va khoang cach giita chung bang 5.
* D)/ A m = 1
Ddp so: m o5
Bai 8: (B-2011) Cho ham sé y =x* -2(m+1)x* + m (1); m Ia tham s6
Tim m dé d6 thi ham sb (1) ¢6 3 diém cuc tri A, B, C sao cho OA = BC; trong d6 O 1a g toa
do, A la diém cuec trj thudc truc tung, B va C 1a hai diém cuec trj con lai.
* Hudng dan: Giai theo dang 5
B1: Tinh y’= 4x(x*-m-1)
. Xx=0
Y Ty =m1

B2: Voi m > -1 thi dd thi c6 ba diém cuc tri A(0;m); B(—+m+1;-m?> —m-1);
C(¥m+1,-m* -m-1)

B3: OA=BC & m=2+2/2

¢) Ham so6 nhat bién:
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Bai 1: Cho ham sé y =
X +

Xac dinh m dé duong théng (d:y=-x+4 Cit (C) tai 2 diém A, B sao cho d6 dai doan AB
ngdn nhat
* Huong dan: B1: Giai theo dang 1.
B2: Dung dinh 1i Vi-ét tinh d6 dai AB theo m.
* Pdp s6: m=0

Bai 2: (D-2007) Cho ham sb y = 2—X1 ©).
X+

Tim M e (C), tiép tuyén cua (C) tai M cit Ox, Oy tai A, B ma dién tich tam giac OAB bang
1

1

* .. 2x2
* Hudng dan: +B1: Giai theo dang 3: y = 2 =X+ %o :
(%, +1) (%, +1)

+B2: A(— xg;O) B|0; 2%
(xo +1)°

+B3: SOAB:% < 2% =[x, +1 (x, #-1)

* Ddp s6: M(—%;—Z) hodc M(1;1)

Bai 3: (A-2009) Cho ham sé y = <2 (¢)
2X+3
Viét phuong trinh tiép tuyén cta (C) biét tiép tuyén d6 cat Ox, Oy lan luot tai hai diém phan
biét A, B 1a tam gidc OAB can tai O (O 1a gbc toa do)
* Hudng dan: B1: Ycbt < tiép tuyén cua (C) song song v6i dudng thing y = x; y = -X.
B2: Giai theo dang 3.
* Ddp s6:y = X — 2.

Bai 4: (B-2010) Cho ham s y = 2% +11 ©)
X+
Tim m dé duong thing y = -2x+m cit (C) tai 2 diém phan biét A, B sao cho dién tich tam giac

OAB béng \/5
* Huomg dan: B1: Giai theo dang 1

1 Imlvm? +8
4

B2: Di¢n tich tam giac OAB = r AB.d(O; AB) =
*Pdp so:m= £2.
Bai 5: Cho ham s6 y = );Lg (C)
Tim M e (C) sao cho khoang cach tir M dén tiém can dimg bang khoang cach tir M dén tiém
can ngang cua (C).

* Pép s6: (3+\/§;1+ \/g) (3—\/3;1—\/5)

Bai 6: (A-2011) Cho hamsd y = — X+ 11
X —_

(C).
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Chu:ng minh ring v6i moi m duong thing y = x + m ludn cét d6 thi (C) tai hai diém phan biét
A va B, va ki, ky lan Tuot 1a hé s6 goc cua cac tiép tuyén vai (C) tai A va B. Tim m dé tong ky
+ k; dat gia tri 1on nhit.
* Huoéng dan: Giai theo dang 1
B1: Bién dbi phuong trinh hoanh d6 giao diém cua (C) va dudng thing da cho vé dang thu gon
232 +2mx-m—1=0 (*¥)
B2: Chirng minh (*) c6 hai nghi¢m phan biét, Vme R.
1 T AX +%,)" —8XX, — (X +X,)+2
(2%, -1? (2x, -1 [4%,%, = 2(%, +X,) +1] 2
B4: Dung dinh i Vi-et bién dbi ky + ky = -4m” — 8m — 6
B5: Lap luan tim dugc m=-1

B3: Bién ddik, + k, =

Bai 7: (D-2011) Cho ham s6 y = 2X*1
X+

(©).

Tim k dé duong thing y = kx + 2k + 1 cat d6 thi (C) tai hai diém phan biét A, B sao cho
khoang cach tir A va B dén truc hoanh bing nhau.

* Huong dan: Giai theo dang 1

B1: Bién d6i phurong trinh hoanh d6 giao diém cua (C) va duong thang d4 cho vé dang thu gon
k + (3k-1)x + 2k = 0 (1)

B2: d cit (C) tai hai diém phan biét A va B < (1) ¢d hai nghiém phan biét

k=0
=
k<3-2v2vk>3+242
B3: Khi d6 A(x1;kx;+2k+1); B(X2;kxo+2k+1) véi x31, X, la hai nghiém cua (1)
B4: diaox = deiox < kX, + 2k +1] = [kx, + 2k +1]
<KX, +X%,)+4k +2=0 (do X1#X2)
B5: Dung dinh li Vi-et tim duoc k = -3
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B. CAC BAI TOAN GIAI TiCH TO HQP

I. CAC BAI TOAN VE PHEP PEM KHONG LAP, PINH NGHIA TO HQP, CHINH
HQP

Trong phép dém khong lap, mdi yéu t cAu thanh nén phan tir cin dém chi xuit hién
t6i da mot lan, khong co6 sy lap lai. . ) ) )
- Hai quy tic chinh dé giai cac bai toan vé& phép dém 1a: Quy tic cong va quy tic nhan.

- Hai phuong phap chinh dé giai cac bai toan vé phép dém 1a:
0 Phuong phap tryc tiép.
0 Phuong phap gian tiép.

A. Phwong phdp truc tiép:

Pé st dung phuong phap truc tiép ta chii yéu du ng quy tic cong va quy tic nhan, hai
quy tic nay thuong sir sung dong thoi, dan xen 1an nhau.
B. Phwong phdp gidn tiép:

Phu:orng phap nay dya trén nguyén Iy ‘¢ém nhirng cai khong can dém, dé biét nhirng
céi can dém”, tirc 1a phuong phéap 1ay phan bl trong tap hop.
C. Cécdgng bal tap:

Dang 1: Str dung phuong phap truc tiép

Vidu 1: C6 5 tem thu khac nhau va 6 bi thu cung khac nhau. ngudi ta mudn chon tir
d6 ra 3 tem thu va dan 3 tem thu ay 1&n 3 bi thu d4 chon. Hoi ¢6 bao nhiéu cach lam
nhu vay?

- Chon 3 tem thu trong 5 tem thu c6 C; cach chon.

- Chon bat ky 3 bi thu trong 6 bi thu co C? céach chon.
- Pem 3 tem thu nay dan Ién 3 bi thu kia ¢6 3! Cach chon.
- Vayco C2.C2.3!1=1200 cach.

Vi du 2: (BHKB2004)
Trong 1 mdn hoc thiy gido c6 30 cau hoi khac nhau gdm 5 cau hoi khé, 10 cau hoi
trung binh, 15 cau hoi d&. Tir 30 cau hoi d6 c6 thé lap duoc bao nhiéu dé kiém tra, mdi
dé gém 5 cau hoi khac nhau, sao cho trong mdi dé nhat thiét phai c6 du 3 loai cau hoi
va s6 cau hoi d& khong it hon 22
Giai:

- Goi la tap hop cac cach chon d& c6 3 cau hoi d&, mot cau hoi kho, 1

cau hoi trung binh.

- Goi B la tap hop cac cach chon dé 6 2 cau hoi d&, 2 cau hoi kho, 1
Ccau hoi trung binh
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- Goi C la tap hop cac cach chon dé 6 2 cau hoi d&, 1 cau hoikhd, 2,
cau hoi trung binh

- Q latap hop cac cach chon theo y8u ciu dé bai
- VI AB,C d6i mot khong giao nhau, nén: Q| =|A|+|B|+|C]|
|A|=C.C;.Cly = 22750

- |B|=Cf.Ci.Cly =10500
IC|=C%.C;.Cl = 23625

Viy |Q|=56875.

Vi du 3: a) C6 bao nhiéu s6 tu nhién chin gém 6 chit s6 khac nhau d6i mot trong do
chir s0 dau tién la chir so 1€? ‘ ~ bS:42000

b) C6 bao nhiéu sO tu nhién gom 6 chir s6 khac nhau d6i mdt trong d6 c6 ding
3 chir s0 1é va 3 chir s6 chan ( chir s6 dau tién phai khac 0) . BS:64800
Vidu 4: (BHKB2005)

Mot d6i thanh niéntinh nguyén c6 15 ngudi gdm 12 nam, 3 nit. Hoi c6 bao
nhiéu cach phan cong d6i thanh nién d6 vé giup d& 3 tinh mién ndi, sao cho mdi tinh
€O 4 nam, 1 nix? , DS: 207900
Dang 2: Phuong phap gian tiép
Vi du 1: (DHKA2002) ‘ ,

D61 tuyén hoc sinh gioi cua truong gom 18 em, trong d6 c6 7 ho sinh khoi 12, 6
hoc sinh khoi 11 va 5 h9c sinh khoi 10. Hoi c6 bao nhiéu cach cir 8 hoc sinh trong doi
di du trai hé sao cho moi khoi ¢6 it nhat em dugc chon?

DS:
Cfh—(Ch+Cp+Cpy ) = 41811,
Vi du 2: (PHKD2006) q ‘

D01 thanh nién xung kich ciia mt truong pho thong c6 12 hoce sinh, gom 5 hoc
sinh 16p T, 4 hoc sinh I6p L va 3 hoc sinh 16p H. Can chon 4 hoc sinh tham gia truc
tuan, sao cho 4 hoc sinh d6 thudc khong qua 2 trong 3 16p noi trén. Hoi cd bao nhiéu
cach chon?

PS: C;, -(CZCiC; +CiC;C; +CiCiC?)
Vi du 3: )

Mot hop dung 4 bi d(”),qS l?i trang va 6 bi vang. ngudi ta chon ra 4 bi tir hop do.
Hoi c6 bao nhiéu c&ch chon dé so6 bi lay ra khong du 3 mau?

PS: C;1 —(C;CiC; +C,CIC; +CiCiC?)
Vi du 4: ‘ i

Cho hinh thap gidc 10i. Hoi c6 the 1ap duge bao nhiu tam giéc c6 3 dinh 1a 3

dinh cua thap giac 161, nhung 3 canh khong phai 1a 3 canh cua thap giac 10i?
bS: 50
Il. CHUNG MINH CAC HE THUC TO HQP, CHINH HQP:
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Phwong phdp:- Dua truc tiép vao cac cong thic CX, A“, P, va cac cong thirc thuong
duge st dung: C =C™* va C¥,=Cl+C*

- Phén tich, rut gon giai thura.

Vi du 1: (PH Thuy Loi 99)
CMR: V6ik, nla so tu nhién va 3<k <n, ta lubn co:
Cl+3Ckt+3ckt+ci?=Ck,.
HD: Stt dung C*, =C* +CK™*

n+1
VT = (CIP+C ) +2(Cr 2 +Cit)+(Cit+Cr).
Vidu2: (PHQG Ha Noi 99) .
CMR véi moi so nguyén K, n thoa diéu kién 2<k <n. Ta c0:
k(k-1)Cy =n(n-1)C\77.
Giai:

VP =n(n-1) (-2t o

(k=2)1(n—k)! _ (k-2)i(n—K)!

n!
————=k(k-1)Cf =VT
k!(n—k)! (k=1)C;
Vi du 3: (BHKB2008)

Cho n nguyén duong va k nguyén (0 <k <n). Chitng minh:

n+1( 1 1) 1
n+2\Cck, ckt) ck

=k(k-1)

n+1 n+1

HD: Taco
n+l( 1,1 j:n+1 ctyck,
n+2\Cy, Cii) n+2 C.CH
_n+l C
“n+2'CLCl]

Str dung cong thirc C¥ va bién doi duogc dpem.
Vi du 4: Chirng minh v&i moi s6 tu nhién n>2, ta c6

1 1 1 1 n-1
—S Attt =

AATA A
Vi du 5: Chirng minh v&i moi s6 nguyén n>2, ta c6
P,=1+P +2P,+3P,+..+(n-1)P,_, véi P, 1a 56 hoan vi k phan ttr, k=1,2,.n
HD: B —P_ =kt (k-1)!=(k-1)(k-1)!=(k-1)R,
Vi du 6: (PHKD2005)
4 3
Tinh gia tri biéu thirc M = A t34 , biét rang:
(n+1)!
Cf‘f’l + 2C§+2 + 2Cr?+3 + Cr?+4 = 149
I11. GIAI PHUONG TRINH, BAT PHUONG TRINH, HE PHUONG TRINH
LIEN QUAN PEN SO TO HQP, SO CHINH HQP:

10
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Phwong phdp: Thuc hién cac budc sau:

- Dit diéu kién dé pt, bpt c6 nghia. Luu y: A¢,C¥ ¢ nghia khin, k 1a

céc s6 nguyén thoan>0, 0<k <n.

- Sir dung céc cong thirc C, A“, P, ki ning rtt gon giai thira dua

phuong trinh d4 cho vé cac phuong trinh dai sd.
- Tim nghiém va di chiéu véi diéu kién.

Vidu 1: (CBSP TP HCM 99)
Tim s6 tu nhién k thoa mén hé thie: C, +CJ% = 2CK*.

. 0<k
Giai: PK { =0<k<12,keN

k+2<14
Taco C;, +C52=2CHT
- 14! N 14! _o 141
kKI@4—K)! (k+2)1(12—k)! " (k+1)!(13-k)!

k=8
k=4
Déi chiéu diéu kién va két luan k=8 va k=4 .

<:>k2—12k+32=0©{

6

Vi du 2: (PHBK Ha Noi Khdi A, 2000). Giai BPT sau: %AZZ ~-A < ;Cf +10
2X>2
bK:{ x>22 < x>3,xeN
X>3
1 6 SI X6 x
EAfx—AfS;CfHO 2 (2x=2)! (x=2)!" x 3I(x-3)!

) ) , & 3X-12<0< x<4
Doi chiéu dk, két luan: x=3 va x =4,
Vi du 3: (BHKB 2006)

Cho tap hop A gdm n phan tir(n > 4). Biét rdng so tap hgp con gdm 4 phén tir ctia A

bang 20 lan s tap con gom 2 phan tir cia A.

1/ Timn
2/ Timk €{1,2,3,,...n}sa0 cho s tap con gdm k phan tir cia A 13 1on nhat.

HD: 1/ Theo déta co pt: C* =20C?, giai pt tim dugc n = 18,
2/ S6 tap con gom k phan tir cia A 1a Cf
- XétBPT Cj, <CS™ | gidi tim dugc k=1,2,...8.

- Suyra Cj >Cj*, tim duge k=9,101,11,...17

- Dodo, C,,<Cl<..<C)<C,>C2>Cl>..>C}?

11
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- Vay s6 tap con gdm 9 phan tir ciia A 13 1on nhat.

Vi du 4: Tim cac s6 x nguyén duong thoa man phwong trinh:

C, +6C?+6C} =9x* —14x PS:x=7
4
Vidu 5 Gigipt: 024 PSn=5
+1_Crr1] 23
Vi du 6: Giai Bpt: Cy ,—C?, —%Aﬁz <0 DS: S ={5,6,7,8,9,10}
Vidy7: | 736 =90 PS:n=5m=3
" —2C" =40
24+C =22
Vi duy 8: A§ : PS:x=4,y=5
Al +C? =66

IV. SUDUNG KHAI TRIEN NHI THUC NEWTON:
Cong thac (a+b)’ ZCka” “b* (1)

*Trong truong hop giai toan ta thuong dung cac két qua dat biét sau:

(1+ x)" ZC X< =)+ CX+CXP + ., +CIX

! :Z(—l)"Cr'fxk =% —C X+ X% — .., +(-1)"cx"

bac biét hon ta co:
1 2 n n
cl+C+C+...+C" =2

C,—C +C>—..+(-D)"c =

s " : . Ckankpk o , ,
Trong d6 veé phai cua (1) 1a tong n+1 s6 hang. S6 Cn a""“b*1asé hang thir k +1 cta
téng 4y, (k =0,1,2...n). Cac bai todn thudc chi dé ndy la mot dang toan hay gip. nd thudng co
dang sau:
Cac dang todn co ban: o )
Loai 1: Cac bai toan ket hgp véi cic phép bien doi dai so.
Thi du 1: (D¢ tuyén sinh dai hoc KD-2008).
Tim n 1a s6 nguyén duong théa min hé thic sau: C; +C2 +...+ C2" = 2048 .
Huéng dan: Xét ham s6 f (x) = (L +x)™"
Theo cong thirc khai trién nhi thic Newton: f(x)=CJ +Ci x+C2 x? +...+ C2'x*"

12
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Tuddtaco: ¢ p_ @

Trir timg vé (1) cho (2) ta di dén 27" =2(CL, +C2, +..+C2')(3)
Tir (3) va gia thiét suy ran = 6.

Vi du 2: (D¢ tuyén sinh dai hoc KD-2002)

Tim n dé c6 hé thic :C° +2C! +2°C? +...+2"C" = 243

Huréng dan:

Xéthamsd f(x)=(1+x)" =C? +Clx+C2x* +...+Cx"
f(2)=3"=....=3°() =n=5

Vidu 3:

Khai trién (1+ X+ x* + x3)5 thanh da thitc a, +a,X +a,X> +...+ a,x".

Tinh a, +a, +a, +...+a,;.
Huréng dan:

f(x)= (1+ X+ X% + x3)5 = a, + X +a,X° +...+a, X"

f()=4°=1024=a, +a, +a, +...+ a,.
Vi du 4: (Dé tuyén sinh cao dang khdi A&B-2005).

Chitrng minh rang véi moi n nguyén duong, ta c6:CJ = (C%)? +(C2)? +(C?)? +...+ (C")?
Huéng dan:

Xéthamsd f(x) =(L+x)" =C° +Cix+C>x? +...+Cx"
Taco: f?(x)=1+x)" =C2 +CL Xx+C2x*+..+CI X" +..+CZx*"(1).

Mat khac:

f2(x)=(@0+x)"(1+%)"=(C+C:x+Cx? +..4+ C'x").(CY + Cx+C2x* +...+ C'x")(2)
Hé s6 ctia x" ¢ vé phai cua (1) 1a CJ .

Hé s6 cia x" & vé phai cia (2) dua vao phép nhan cua hai da thuc .

Tur d6 ta suy ra diéu phai chirng minh.

Loai 2: Tim h¢ so cia x* trong Mot khai trién nhi thirc Newton:
Phiurong phap: i ‘ )

‘ - Vi€t khai tri€n Newton (1) véi a, b dugce chon tir d€ bai. Trong mét so truong hop c6
the phai xac dinh so n trudc.
| , £ , T —Ck n_kbk , TS P
- Tu (1) st dung so hang thir k +1: Ty 1 = ©p a cua khai trién va yéu cau cua
dé bai dé thiét 1ap mot phuong trinh ma an ciia n6 thuong 1a k.
- Ttr nghiém tim duoc sé€ cho ta két qua can tim.

Vi du 1: (PHKB 2007) Tim hé sb cua x'° trong khai trién nhj thire(2+x)" biét rang:
n.0 n-1.1 n-2 .2 n-3 A3 n.n

3"c, —-3"c.+3"c.—-3"°c. +...+(-1)"c, =2048

Huéng dan: Ap dung:

r=@1yr=3"co—3"'ct +3"%c2 -3¢} +....+ (=1) ¢! .

13
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B ) k Ak \,11-k ,
Cong thirc s6 hang tdng quat Ty, = C112 X Tir do: k=1 va dé la sb

cL2! =22

Vi du 2:( DHKD2004)

N , z n , .2 3«/ X +— L.
Tim cac so hang khong chira x trong khai trién 4 /X Vo1 x>0
Giai:
k—

k
2t
3

7 Tk-21
4

S6 hang thir k+1: T, , =C¥x3 4 =Ckx 12
Sb hang khong chita x nén 7k -21=0 < k=3

' . - ,C; =35

Vay s0 hang khong chira x 1a S0 hang ung véik=3,d61a Y7 — .
Vi du 3:( PHKD2007) ,, ,,
Tim hé s6 cua x° trong khai trién cua biéu thuc : P = x(1-2x)° + x*(1+3x)™
Giai:
Theo cdng thirc khai trién nhi thitc Newton ta co:

. k k 2~k k
SO hang thir k+1 cua P 1a Tk+1 = X-C5 (_ZX) +X Clo (‘?’X)

, 4 4 2.3 3 5 4 3
Suy ra sb hang chira x° cuia P 1a: XCg (—2X)" +x°C, (3X)” =x°(16¢; +27¢;,)
Viy hé s6 cua x° trong khai trién 1a 16.5+27.120 = 3320.
Vi du 4: (BPHKA2006).

N , L2 1 s
Tim hé s6 cua sb hang chira x*° trong khai trién [—4+ X7j biét rang
X

C;n‘f’l + C22n+1 ot C2nn+1 = 220 _1

Vi du 5: Tim hé s6 cua sb hang chira x3 trong khai trién:

S(X) = (1 +2x)° + (@ +2x)* + A +2%)° + ... + (1 + 2x)?2
Vi du 6: (PH 2002)

Pa thire P(x)=(1 + x + xz)10 duoc viét lai dudi dang ap+ aix +...+ a0x?%. Tim a, .
Vi du 7: Tim hé s6 caa x*° trong khai trién Newton cua da

thire: f (X) = (x2 - 2)670 (x+1)™"

Loai 3: Cac bai toan két hop viéc sir dung tinh dao ham va tich phan:
*\Gi logi bai tdp ndy sau khi chon dwoc ham sé f (x) thich hop ta tién hanh ldy dao ham
(hodc tich phdn) ham sé da chon theo hai cdch:

- Lay dao ham (hodc tich phan )truc tiép ham s6 d4 cho

- L4y dao ham (hoic tich phan) sau khi da sir dung khai trién nhi thirc Newton ham sé f (X)
d4 chon (di nhién & day f (x) c6 dang c6 thé dung cong thirc khai trién nhi thirc Newton).

- V6i phép lay dao ham, ta lya chon mot gia tri phli hop cho X, rdi thay vao hai biéu thirc va
tinh dao ham.V&i phép tinh tich phan thi chon hai can tich phan thich hop. C4c gié tri nay
ciing thuong thay ngay tir dé bai.

14
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Vi du 1 (Dé tuyén sinh dai hoc KA-2007).

Cho n 12 sb nguyén duong, chin minh'EC1 +£C3 +£C5 + +i02”*1 2" -1

guy g, g Ty T Teon T T ean on+l

Giai:
Taco:(1+x)" =CJ +CL x+C2x?+C3 x*+...+C2x™ (1)
(1-x)" =CJ —CL x+C2Zx*—C2 x* +...+CIx™ (2)
2n 2n

Xét hamsb:  f(x) = (L+x) ;(1_’() 3)
Tu (1), (2) va 3) suy ra: f(x) = C; x+CJ x* +CJ x° +...+ C2x*"*(4)

1 2n
T (3)tach: j f(x)dx—22 (5)

0

1

Tur(4)taco: jf(x)dx —Ec;n Les 6(:;1, +. +2—c§: L(6)

Tu(5) va (6) suyra diéu phai chirng minh
Vidu 2: (D¢ tuyén sinh dai hoc KA 2005).
Tim s6 nguyén dwong n sao cho:

Cl  —22C2  +322C3  —42°C!  +..+(2n+1)22"C2" = 2005

2n+
Huéng dan: Xéthamsé f(x) = (L+x)"™" = f'(x) = (2n+1).A+ x)*" (1)

Theo cdng thirc khai trién nhi thirc Newton, ta c6 :
2n+1

0 1 2 2 3 3 2n4l,, 2041
f(x)= ZCZMIX =Cpnit + G X+ CoX™ + Gy X7 +..+ Chpi X

= f (X) = C2n+l + 2C n+1X + C2n+1X +..t CZZQELXZMI (2)

Dong thoi thay x= -2 vao (1) va (2) ta dugc:

2n+1=C; ,—2.2C>  +3.2°CS  —4.2°C,  +..+(2n+1)2*"C2(3)
Tir gia thiét va (3) suy ra 2n+1.=.2005 <> n =1002.

Vi du 3: (D¢ tuyén sinh dai hoc KB-2003).
Cho n la s6 nguyén duong. Tinh tong:

2 3 nel
2 1Cr11+2 1Cf+...+2 !
2 3 n+1
Huéng dan: Xéthamsé  f(x) = (1+x)" .Ta co:

| =- LO (27 —1)cos® t.dt = joz” (27 —1)cos® t.dt (1)
Theo cong thirc khai trién Newton, tacd:  f(x) =CP? +C!x+C2x* +..+C"x"

2 3 nel
2 1Cr11+231 +2 11C:(2)

S=C°+ cr

C2+

= [ f(dx=c +

Tu (1) va (2) suy ra dpem.
Vi du 4: Cho n 14 s6 nguyén duong. Ching minh rang
Cy —2C;, +3C2 —4C3 +..+(2n+1C2" =
Huéng dan: Xéthamsd f(x) = x(1+ x)™".Twdo suyra f'(x) =.....(1)
Theo cdng thirc khai trién nhi thirc Newton, ta co:
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f(x)= x(Cfn +Cj,X+C2 x? +...+C22r:‘x2”): CyXx+Cy x> +C2 x* +..+C2Ix*"
Twdosuyra f'(x)=....(2). Thay x=-1vao (1) va (2) suy ra dpcm.
Vidu 5:

1Tinh I l+x )dx

n+l
2/Chung minh : lCrﬂ)nLECrlﬂLle b Cr= 271
. 3 6 9 3n+3 3n+3
Hu’o'ngddn'
V[ X2+ dx——j 1+ ) d{L+x3)= 2" 1,
+3

2/Ap dung khai trién nhi thirc Newton.
= X22(1+ X*)" = CO%2 + CIx® + C2x® + ..+ CI X"

:>I l+x dx=lCr?+£Cr1,+1Cf+...+ Cr (2
3 6 9

3n+3
T (1) va (2) suy ra dpcm.
BAI TAP TUONG TU

28 12
Bai 1: Tim s6 hang khong chira x trong khai trién nhi thirc :(X3 X+X2% j Pdp s6

729
Bai 2: Biét rang tong cac hé s6 ctia khai trién nhi thirc (X2 +l)n bang 1024.Tim hé s6 cta sd

hang chira x* trong khai trién trén.
Dap so :210
Bai 3: Goi a,,4a,,a,,...a;,.1a h¢ so trong khai trién

(x+1)°(x+2)=x" +a,x° +a,x? +....+a,Xx+a,. Timhé¢sd cia a,. Padp
S0:672

Bai 4: Gia sir (1+x+x2 + x3)5 c6 khai trién thanh da thic a, +a,X + a,x* +...+ a, X",

Tinh a, —a, +a, —a, +...— a. Bap s6 .0
Bai 5: Trong khai trién (\/5 —4\/3)124 c6 bao nhiéu sé hang 1a s6 nguyén? Padp s6
132

Bai 6: Tim hé s6 caa x’ trong khai trién thanh da thic (2 — 3X)2" biét :

Cinn +Cog +Cot ..+ C2 =1024 Ddp s6

:—Cl 283

Bai 7: Chirng minh rang:

~ 4 . 2 . , , . 00
Huong dan: Ap dung khai trién nhi thirc Newton véi (X2 + X)1 .

N\ = X 4 . <R l " N ~ A A 5 - =R ,
Bai 8: Tong cac hé s cua khai trién [— + XSJ 4 1024.Tim hé s6 ciia x° trong khai trién d6 .
X

16




To todn —Truwong THPT Nguyén Hué

bap so
:210
. . . , : 1., 1, 1 ., 2"™-1
Bai 9: Cho n la s6 nguyén duong.Chung minh : 1+—-C, +=C  +...+ C, =
2 3 n+1 n+1

~ 1 . n
Huéng dén: Tinh [ (x)ix theo hai cach & day (x) =(L+x)".
Bai 10:
1
L/Tinh tich phan [ x(1—x)"dx
1., 1., 1

2/Chirng minh:ECr? —ZCr+=C2-ZCl+..+
2 4 6 8

(_1) C: — 1
2n+2 2n+2

17
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C. SO PHUC VA MOQT SO DANG TOAN THUONG GAP.

S6 phtc 1a mot ndi dung méi duoc dua vao trong chuong trinh Todn hoc phd thong, hoc
sinh chi méi duoc tiép can & cuéi chuong trinh l6p 12 nén khong it hoc sinh con nhiéu b& ngd.
Trong nhu:ng nim gan day, s6 phure XU4t hién hau hét trong cac dé thi tuyén sinh Dai hoc, Cao
dang Pé gitp cac em 6n thi tot hon, chung t6i Xin gigi thiéu mot sé dang toan lién quan dén
s6 phure thudng gap trong cac dé thi tuyén sinh Pai hoc, Cao déng.

Dang 1: Céc phép tinh vé s6 phirc

Céc bai toan thuong c6 dang hodc tinh toan truc tiép mot biéu thie vé sd phure, hodc giai
mot phuong trinh don gian dé tim s phirc z ma thuc chat ciia phép giai phuong trinh ny chi
d0i hoi thuc hién cac phép tinh vé sb phirc.

Dé giai dugc dang toan ndy hoc sinh chi cin ndm viing cac khai niém vé s phirc va ki ning
tinh toan.

Vi du 1: Tim phan 4o ciia s6 phtic z, biét: Z = (v2 +i)>(1—/2i). PH Khéi A — 2010 (CB)
Hudéng dan: 7 = (N2 +1)2(1-+/2i) = (1+ 24/2i)(1-~/2i) =5+2i = z=5-/2i
Vay s6 phirc z c6 phan 4o 14 —/2

Vi du 2: Cho sb phiic z thoa mén: (1+i)?(2—i)z=8+i+(1+2i)z (1). X&c dinh phan thuc va
phan 4o cua z. CP Khéi A,B,D — 2009 (CB)

HD:
(1)<:>2i(2—i)z=8+i+(1+2i)z<:>(2+4i)z=8+i+(1+2i)z<:>(1+2i)z=8+i<:>z=18+2|_=2—3i
+ ZI
Vay sb phirc z c6: Phan thyc 14 -2 ; Phan o 1a - 3.
Vi du 3: Tim sé phirc z, biét: -2 NI (2). PH Khéi B - 2011 (CB)
Z
Huéng din: Pk z220. (2) < z.2—-(5+iv3)—2=0(3)
Gia sir z =a+bi, a,be R,a’+b? #0.
2, w2 a=-1
, - _ a“+b"-a-5=0
Tacod (3) = a’+b’—a-5-(b+3)i=0< b 3 <1la=2
+v3=0
b=-3
Vay z = —1—+/3i hoic z=2-+/3i.
Vi du 4: Tim s6 phirc z thoa mén: | z | = v2 va z% 1a thudn 4o. (PH khéi D — 2010)
2 2 _ 2 _
HD: Goi z = x+yi, ta ¢ |z|=x* +y*, 2" =x* —y*+ 2xyi . Theo détaco: {x2+y2 _§<:>{X2 _i
Xt —y? = y: =

Vay sb phtrc cAntimlaz; =1+, z,=1-i,z3=-1+1i,z4 = -1 —1i.

Vi du 5: Tim céc sb nguyén X, y sao cho sé phirc z = x + yi thoa mén z* = 18 + 26i.

18




To todn —Truwong THPT Nguyén Hué

—-3xy? =

HD: (X+yi)3 =18+26i < { \ =18(y® -3yx’) = -26(x> —3xy?) . Pat y = tx, tadugc t =

y' =3yx* =
1/3.
Vayx=3vay=1.

Bai tap tu luyén:
Bai 1. Tim phan thuc va phan 4o cua sb phuc z biét (1+i)2(2—i)z=8+i+(1+ 2i)z.(CP Khoi

A,B -2009) .
Dap so: Phan thuc 2 ; Phan do - 3.

Bai 2. Cho s phirc z thoa man: (2-3i)z+ (4+i)Z =—(1+3i)?. Xac dinh phan thyc va phan ao
Cua z.

CP Khéi A,B,D - 2010 (CB)
DPdp so: Phan thue — 2 ; Phan do 5.

Bai 3. Tim s phiic z, biét : z—(2+3i)z =1-9i. PH Khéi D - 2011 (CB)
Pdp 56:2=2-i

Bai 4. Cho sb phtc z thoa min (1+2i)%z + z = 4i - 20. Tinh médun cua z. CP Khéi A,B,D —
2011 (CB)
Ddp s6: 2| =

Bai 5. Tim tt ca cac sb phuc z, biét : z° =|z|" +z. PH Khéi A - 2011 (CB)
1 1. 11

Pdps6:2=0, z1=—=-Zi,z=—=+=i
2 2 2 2

Bai 6. Tim mddun cua sb phirc z, biét : (2z-1)(A+i)+(z+1)A—-i)=2-2i. PH Khéi A —
2011 (NC)

, 2
Dap so: |Z|=§
Bai 7. Tim sd phitc z thoa man |z—(2+i)|=v10 va zz=25. DPH Khéi B - 2009
PS:z=3+4ivaz=5.

Dang 2: Biéu dién hinh hec ciia s0 phire

Cac bai toan thudc dang nay cd cac dang co ban sau:

- Biéu dién hinh hoc cua sb phure trén mat phing Oxy.

- Tim tap hop diém diém biéu cac s6 phirc thoa min mot hodc vai diéu kién nao do cho trudc.

Vi du 1: Trong mat phang toa d6 Oxy, tim tap hop diém biéu dién cic sb phirc z thoa mén
didu kién |z —(3—4i)|=2 (). PH Khéi D — 2009

Huéng dan: Gia st z =x+yi, X,y €R.

Khi d6 (1) &|(x=3)+(y+4)i| =2 (x=3)* +(y+4)* =4
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Vay tap hop cac diém biéu dién sé phuc z d4 cho 1a duong tron thm 1(3 ; — 4 ), ban kinh R =
2.

Vi du 3: Trong mit phing toa d6 Oxy, tim tap hop diém biéu dién cac sd phirc z thoa mén

diéu kién | z - i| = |(1+i)z|. (PH Khéi B - 2010)
Hudng dan: Gia st z=x+yi, X,yeR.Tacd:z—-i=x+ (y-1)iva (1+i)z=(x-y) + (X + y)i.
Khido | z—i| = |(1+i)z] <:>\/x2 +(y-1)?° =\/(x—y)2 +(X+y)P? ox?+(y+)* =2

Vay tap hop diém biéu dién cac s6 phtc z 1a dwong tron tam 1(0;-1) va ban kinh R = 2.
Vi du 4: Trong mit phing toa do Oxy, tim tap hop diém biéu dién cac sé phirc
o=1+ i\/é)z +2, biét rang s6 phtrc z thoa man didu kién |Z —l| <2.
Hudng ddn: Gid st z=a + bi. Tir diéu kién [2-1| <2 < (a-1)* +b* <4
Giastr o =X+Vyi.Tu a)=(1+i\/§)z+2© X+yi =a—b\/§+2+(a\/§+b)i
x=a-by3+2 x—3=a-1-by3
= =
y=ay3+b y—3=(a-13+b
Tirdo (x—3)° +(y—+3)* =4[ (a—1)* +b* | <16
Vay tap hop diém biéu dién céc sé phirc @ 12 hinh tron tam 1(3; +/3) va ban kinh R = 4.
Bai tap tu luyén:

Bai 1. Trong mat phang toa do Oxy, tim tap hop diém biéu dién cac s6 phtrc z thoa man diéu
kién:

a) |z| =‘2—3+4i‘. DS: Puong thang 6x + 8y -25=10
b) 27, DS: Truc Ox.
Z+1

Bai 2. Trong mit phang toa do Oxy, tim tap hop diém biéu dién sb phirc sé phirc z thoa méan
dicu kién |z—-4|+|z+4|=10.

L2 2
DS Elip c6 phuong trinh chinh tac %+y?=1.

Dang 3: Phwong trinh béc hai trén tap so phirc

Cac dang toan thuong gap:

- Giai phuong trinh bac hai hogc phwong trinh quy V& bac hai.

- Tinh gié tri ctia mot biéu thirc lién quan den nghiém cua phu:orng trinh bac hai.

Dé giai duoc dang toan nay hoc sinh can nim virng cach giai phuong trinh bac hai trén tap s6
phtic, cac phuong trinh quy vé bac hai trén tap s thuc va ki ning tinh toan.

Vi du 1: Giai phuong trinh z2 —(1+i)z+6+3i=0 trén tap sé phiuc. CP Khéi A,B,D — 2010
(NC)

Huong dan:

B1: Tinh A = (1+i)? —4(6+3i) = -24—10i = (1-5i)°

B2: Tim mot can bac haicia A: § =1-5i
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" -B-o6 . -B+6 .
B3: Ap dung cong thirc nghiém: z, = =3i,2, = =1-2i.
p dung g ghic 1 oA 2 A
Vi du 2: Giai phuong trinh 2223271 _ ;i (1) trén tap s phic. CP Khédi A,B,D — 2009
Z_
(NC)
Huong dan:

Bl: Pit dk z #i. Bién ddi dua vé pt bac hai: (1) < 2> —(4+3i)z+7i+1=0.
B2: Giai pt bac 2 theo cac budc 6 VD 1, pt ¢6 2 nghiém Zl=1+2i, Z9 =3+i.

Vi du 3: Goi z; va 7, 1a hai nghiém phirc cta phuong trinh z2 + 2z + 10 = 0. Tinh gié tri cia
biéu thuc A = | zs|* + | zo]* . (Dé thi PH khéi A — 2009)

Huréng dan:

B1: Giai phwong trinh z2 + 2z + 10 = 0 ¢6 hai nghiém phic 14 : z =-1-3i;z, =-1+3i.

-
B2: Tinh |z.[z,|: |z|= 2| = J(-2)? +(-3)” =10

B3: Thay két qué vao biéu thirc can tinh: A = |z,|* +|z,|" = 20.

Vi du 4: Giai cac phuong trinh sau trén tap s6 phirc

a) (zz+z)2—4(zz+z)—12=0; b) z4—23+z—22+z+1:0.

Huréng dan:
a) batt=z"+z.DS: 2)=-2,2,=12,= _1+2*/§' 2, = _1_2*/@
b) Nhian xét z= 0 khong 1a nghiém ciia phuong trinh. Chia hai vé cua pt cho z° va dat
1
t=z-=.
Z
1 1. 1 1. . .
DS: Z _—§+§|,z2 _—E—El,z3 =1+1,z, =1-1.

Bai tap tu luyén: )
Bai 1. Giai cac phuong trinh sau trén tap so phirc:

a) z2°-8(1-i)z+63-16i=0. BS: 7, =5-12i,z, =3+4i
2 : P . _3_5' —_1_1'

b) 2Q+i)z°-4(2-1)z-5-3i=0. DS: Zl_E 2|,22_ 5 2|

c) 2 -27°-7°+22+1=0. DS:

z _—1+£i,z :_1_£i723:3—\/§l4:3+\/§_

1 2 2772 2 2 2 2

Bai 2. Goi z1 VA z, la hai nghiém phtrc ciia phuong trinh 22 - 5z + 4 = 0. Tinh gié tri cia biéu
thuc

A=|zy' +]|z"

Bai 3. Goi z1 va 7, la hai nghiém phirc ctia phuong trinh 2% - 4z + 7 = 0. Tinh gié tri cua biéu
thuc

A= |zP+ ]|z,
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Bai 4. Goi z1 VA Z, la hai nghiém phtrc ciia phuong trinh z% - 6z + 25 = 0. Tinh gié tri cia biéu
thuc

Dang 4: Dang lwong gidc ciia s6 phirc

Céac dang toan thuong gép:

- Biéu dién s6 phuc tir dang dai s6 sang dang luong giac va nguoc lai.

- Thuc hién cac phép nhan, chia va cin bic hai cua sb phirc dudi dang luong giac.
- Bai toan trng dung cong thicc Moa-vro.

Vi du 1: Viét sé phire sau duéi dang luong gide z = (1+iv3)(L+i)

Huéng dan: 1+i/3 = 2(cos%+isin%) A+i= ﬁ(cos%ﬂsin%)
= 7= 242(cos Z +isin 15y
12 12

1+i\/§

1+i

3
Vi du 2: Tim phan thuc va phan 4o cia s phirc z { ] . DH Khoi B — 2011 (NC)

B1: Viét s6 phuc 1+ iv3va 1+i dudi dang lugng giac:
1+i/3 = 2(cos%+isin%) i =\/§(cos%+isin%)

B2: Sir dung cong thirtc Moivre va cac phép toan dudi dang luong giac dé bién doi:

_ Beost HISINT) o f3(cosE +isinZ) =2+ 2i
Zﬁ(coss—”ﬂsins—” 4 4
4 4
B3: Két luan: Phan thuc 2, phﬁn ao2
Nhdn xét: Vi du 2 ndy ta co thé gidgi bang cdch bién doi dwedi dang dai s6. Tuy nhién céc vi dy
sau ddy chung ta phai sw dung dang luong gidc.

(1+ i)12

Vi du 3: Tim phan thyc va phan ao ctia s6 phic z = 5 -
(Va+i)

Huong dan: Thue hién twong tw nhw Vi du 2.

Dap s6: Phan thuc 0, phén ao —%

Vi du 4: Biét rang s6 phirc z thoa min z +l =1. Hay tinh A=z +

N 7 Z2012
Huong dan:
B1: Giai phuong trinh z +l =1 tatim dugc nghi¢ém z :%+§i,z :%—gi
z

B2: Viét nghiém dudi dang lwong gidc va str dung cong thirc Moivre tinh z°°? va

2012
z
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B3: Suyrakét qua A=-1

Bai tap tu luyén:

- @n)

Bai 1. Cho s6 phirc z théa man: Z=-—""__ Tim mbdun cia Z+iz. PH Khoi A — 2010

(NC)
Dap s0: 82

5
. . . 7
Bai 2. Tim phan thuc va phan ao cta so6 phic z = (COS%—isin%j i° (1+ \/él) .

Ddp s6: Phin thue —64+/3 , phin a0 —64

NG = A M A , 5 ~ l ~ .
Bai 3. Biét ring s phirc z thoa mdn z+==1. Hay tinh A=2*""+
z

Z2010
Padp s6: 2

Dang 5: Nhi thirc Newton va s6 phirc

Cac dang toan thuong gip:

- Tinh tong cac hé s6 trong khai trién nhi thirc Newton

- Chu:ng minh déng thirc phu thudc va So tu nhién

Pé giai dugc dang toan nay hoc sinh can nim dang luong gidc ctia sd phirc, cong thirc Moivre
va khai trién nhi thirc Newton.

Vidu 1: Tinhténg S =C2 —CZ +Cy —..+CX¥ —CI¥ 1 C2(CF Ia s t6 hop chap k ciia n)
Huéng dan: Dung cng thire khai trién nhi thirc Newton (1+i)?:

(L+i)* =(Cq~C5 +Cp —..+Cyg —=Cyt +C31) +(C3, —C5 +C5y —..+ C3{ ~C3 + C)i (1)
Dung cbng thirc Moa-vro:

(1+i)21=[\/§(005%+isin%)} =(\/§)21 (—cos%—isin%)=—21°(1+i) 2)
Tu(1)va(2)suyra S =-2"

Cha y: Bai toan trén ciing cho ta két qua C}, —C2 +C3, —...+C) —C2 +C2 =-2%,

Vi du 2: Voi moi s5 nguyén dwong n, hdy ching minh:
(CP-C2+C!-.)+(C.-C+C>—..)*=2".

Hudéng dan: Xét s6 phiuc z =1+i

Dung cong thirc khai trién nhi thirc Newton (1+i)":

2"=(1+i)"=(C)-C?+C!—..)+(C, -C>+C>-..)i

2" = (€O -C2+C! .. )? +(C1 -CP+C°—..)?

z[" =(x/§)n

= |z|n suy ra dpcm.

Mat khac,

Va |z

23




To todn —Truwong THPT Nguyén Hué

Bai tap tu luyén:
Bai 1. Tinh tong S =CJ,,, —C3, +Co, —...+ C2% —CZM 1 1(CK 1a 6 t6 hop chap k ciia n)
HD: Khai trién nhi thirc Newton (1+i)%°*2.
Bai 2. Vi moi s6 nguyén duong n, hdy chig minh:

(1-C; +C; —-C; +..+C;")*+(C,, -C; +C; —-C/] +..—C;"")* =16".
HD: Khai trién nhi thirc Newton (1+ i)4n.
Bai 3. Cho s6 nguyén duong n.

2nz

1) Chang minh rang: CJ, —3CZ2 +9C; —...+(-3)"C2" = 22”COST

2) Tinh tong S =C2, —3CZ +3°Cy —...+3°C2.

HD: Khai trién nhij thirc Newton (1+ +/3i)2" .

KET LUAN: Vi thoi gian khong cho phép, khuon kho tham luén c6 han nén ching toi chi dwa

ra mot sb dang co ban va mé rong thuong gip cta ba vin dé noi trén. Trong luc trinh bay, c6
diu gi thiéu s6t mong quy dong nghi¢p thong cam, gop y thém.

~ NUi Thanh, Ngay 22/03/2012
T6 Toan — Tin, Trudng THPT Nguyén Hué
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