Hu6ng dén giai CDBT tii cic DTQG Toén hoc —

O Chayin & 11:
PAI SO TO HOP VA XAC SUAT
vvinaé1:  SUDUNG CONG THUC P,, Ak, CkK
A. PHUGNG PHAP GIAI

1. HOAN VI
S& hodn vi cdia n phan tit: P, =n!
2. CHINH HGQP:
S& chinh hgp: Al =n(n—1)(n—2)...(n—m +1)
m n!

" a—m)!

e Diéu ki¢n: n >m va n, m nguyén duong
3. TO HQP:
_n(n-DH(1n-2)..(n—-m+1)

S6td hgp:  CI
1.2.3..m

n

m_ n!
" m!(n-m)!
N n=>m
o Dieéu kién: { R
n, m nguyén duong

Ta cé cong thiic:
1/ M =chm 2/ ¢lycm, =cm
3/ CQ+Cl+C2 4 +Ch=2"

S6 tap hop con cia tap hgp n phan ti 1a 2"

B.DE THI
Bai 1: PAI HOC KHOI B NAM 2008

Chéing minh fiing “”( LI ]=Lk
n+2 Cn-%—] Cr1+1 Cn

(n, k 12 cdc s6 nguyén duong, k <n, CX 12 s6 6 hop chap k ctia n phin ti).

Gidi
Ta c6: n+1( 1 N I | n+l kl(n+1-K)+(k+D!(n-k)!
“n+2(ck, ck) on+2 (n+1)!
I(n—k)! I(n — k)!
=L.M[(n+l—k)+(k+l)] :M:L
n+2  n! n! ck

n
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TT Luyén Thi Pai Hoc VINH VIEN

Bai 2: PAI HOC KHOI B NAM 2006
Cho tip hgp A gém n phan ti (n > 4). Biét ring so tip con gdm 4 phan t clia
A bing 20 1an s& tip con gdm 2 phan tif ctia A.
Tim k € {1, 2.., n} sao cho sO tip con gdm k phan ti¥ clia A 13 16n nhit.
Giai
SG tap con k phan ti¥ clia tip hgp A bing CK .
Tir gid thi€t suy ra: Cp =20C2 < n* —5n-234=0<n=18 (vin > 4).
Cly' 18-k
(j18 k+1

Do >1ek<9nén Clg<Cig<...<Cly =>Clg >Clo > ..>Cj8

Viy s6 tap con gom k phin tif clia A 13 16n nhat khi va chi khik = 9.
Bai 3: PATHOC KHOI D NAM 2005

A4+1 +3A 3
(n+1)!
C2,, +2C2 +2+2c 5 +C2,, =149

Tinh gi4 tri biéu thic M = , biét riing :

\

(n 12 s& nguyén duong, A la s6 chinh hgp chap k ctia n phan t va C las

O

t

&,

hgp chép k clia n phin tu').

Gidi
Piéu kién: n > 3.
TaCO Cn+1+2C +2+2C +3+C 4:149
! ! |
(+D! (42! o (+3)!  (n+4)
2m-D! - 2l 2im+D! 2m+2)
on’+4n-45=0 < n=5hay n=-9 (loai).
6! 5!
Ad+3al 2Py 3
60 6 4
Bai 4: DAI HOC KHOI D NAM 2005

suyra M =

Tim s6 nguyén n 16n hon 1 thda min ding thic: 2P, +6Ai —PnAIZ1 =12.

(P_1a s6 hodn vi ciia n phan tit va AX 12 s8 chinh hgp chap k clia n phin tir).

Gidi
Ta c6: 2P, +6A2 —P, A2 =12 (neN,n>2)
! |
S2n6—r — —n— 12

(n=2)!  (n-2)!

n!
! ! | =
(n 2)'(6 n)—-2(6-n)=0<(6—n! )(( e 2) 0

6-—n!=0

n!=6 n=3
= n! =+ =
-2=0 nn-1)-2=0 n=2
(n—-2)!
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Hu6ng dén giai CDBT tii cic DTQG Toén hoc —

v Vin dé 2: PHEP DEM VA XAC SUAT

A.PHUGNG PHAP GIAI

1.

NGUYEN TAC PEM
2bi€ncd Ava B
A ¢6 m cdch xdy ra
B c6 n cdch xay ra
2 bi€n c6 A va B cling x4y ra ¢c6 m x n cich
Bién c¢6 A hoic B x4y ra ¢6 m + n cich
e Chii y: Nguyén tic trén c6 thé 4p dung cho nhiéu bién cd.

.CHUY

e Néu thay ddi vi tri ma bién ¢ thay ddi ta c6 mot hoan vi hoic mot chinh hop.
e Né&u thay d6i vi tri ma bi€n cd khong ddi ta c6 mdt t8 hap.

XAC SUAT

. KHONG GIAN MAU

Khong gian miu 1a tip hop tat ca cdc két qua co thé x4y ra.
Bién cd A 1a mot tip con ciia khdng gian mAiu.

. XAC SUAT

Né&u cdc phin tif ctia khong gian miu c6 cling kha ning xdy ra, h 1a s& phan tir

(g ~ N ~ A A . X 2 ~ R e ~
cla bién cd A, n la sO phan t& cia khong gian mau. Xéc suat dé€ bién cd A xay ra:

p(A)=2
n

. CAC CONG THUC

Khong gian miu E 1a bién ¢ chic chdn xay ra: p(E) = 1
Bién c6 & 1a bién b khong thé xdy ra: p (J) =0
Bién cd kéo theo A = B 12 bién c¢d A x4y ra thi bi€n c6 B x3y ra: A  B.
P(A) <p(B)
A U B 12 bién c6 (A x4y ra hay B x4y ra). p(A U B) = p(A) + p(B) — p(A N B)
A N B la bi€n cd A va B cung xdy ra
Bi€n ¢ A va B doi 1ap n€u khong cung xay ra. Khi dé, ta c6

ANnB=9; p(AnB)=0; p(AUB)=p(A)+pB)
Bi€n ¢ A 1a d6ilap cda A: p(A) =1 - p(A)
Xdc xuat ¢ diéu kién:
Bié€n ¢§ A xdy ra v6i diéu kién bi€n c¢6 B da xdy ra: p(A|B) =%

hay p(AN B) = p(B).p(A|B)

Bién c6 A va B doc 1ap néu bién c6 B c6 xdy ra hay khong thi xdc suit clia A

vin khong ddi: p(A | B)=p(A)

P(An B) = p(A)p(B)

302




TT Luyén Thi Pai Hoc VINH VIEN

B. DE THI
Bai 1: PAI HOC KHOI D NAM 2006
Poi thanh nién xung kich ctia mot trudng phd thong ¢6 12 hoc sinh, gdm 5 hoc
sinh I6p A, 4 hoc sinh I6p B va 3 hoc sinh 16p C.
Can chon 4 hoc sinh di 1am nhiém vu, sao cho 4 hoc sinh nay thugc khong qua
2 trong 3 16p trén. Hdi ¢ bao nhi€u cdch chon nhu vay?
Gidi

S6 cdch chon 4 hoc sinh tir 12 hoc sinh da cho 1a C?z =495.

S6 céch chon 4 hoc sinh ma mdi 16p ¢6 it nhat mdt em dudc tinh nhu sau:
— L6p A ¢6 2 hoc sinh, cdc 16p B, C mdi 16p ¢6 1 hoc sinh. S& céch chon 1a:
C:.Cl.Cy =120
— L6p B ¢6 2 hoc sinh, cdc 16p C, A mdi 16p c6 1 hoc sinh. S& cdch chon Ia:
CL.C3.Ci =90
— Lép C ¢6 2 hoc sinh, cdc 16p A, B mdi 16p c6 1 hoc sinh. S& cach chon la:
cL.cl.c3 =60
S& cdch chon 4 hoc sinh ma mdi 16p c6 it nhat mot hoc sinh 1a:
120 + 90 + 60 = 270.
Vay s8 cdch chon phai tim 1a 495 — 270 = 225.
Bai 2: PAI HOC KHOI B NAM 2005
Mot ddi thanh nién tinh nguyén c6 15 ngudi, gdm 12 nam va 3 nit. Hdi c6 bao
nhiéu céch phan cong doi thanh nién tinh nguyén dé vé gidp d& 3 tinh mién ndi,

sao cho mdi tinh ¢6 4 nam va 1 nit?

Gidai

Cé CéCi‘z cdch phan cong cdc thanh nién tinh nguyén vé tinh thi nhat.

V6i mdi cich phin cong cac thanh nién tinh nguyén vé tinh thit nhat thi c6 C,Cg
cdch phan cong thanh nién tinh nguyén vé tinh thi hai.

Véi mdi cdch phan cong cdc thanh nién tinh nguyén vé tinh th nhit va tinh thi
hai thi c6 CiCj cdch phan cong thanh nién tinh nguyén vé tinh thi ba.

S& cdch phin cong thanh nién tinh nguyén vé 3 tinh théa min yéu ciu bai todn
a: CL.cl,.Ch.Cq.Cl.Ch =207900 cach
Bai 3:

Trong mot mon hoc, thiy gido c¢6 30 cau hdi khdc nhau gdm 5 cau hdi khé, 10
cAu hdi trung binh va 15 cau héi dé&. Tir 30 cau héi d6 c6 thé 1ap dudgc bao nhiéu
dé kiém tra, mdi d& gébm 5 ciu hdi khic nhau, sao cho trong mdi dé nhat thiét
phdi c6 di ba loai cau hdéi (kh6, trung binh, d&) va s6 ciu hdi dé khdng it hon 2?
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Hu6ng dén giai CDBT tii cic DTQG Toén hoc —

Gidi
C6 3 trudng hgp x4y ra.
o Trudng hgp 1: 2 d& + Itrung binh + 2 khé: Ci5Cj,C3 =10.500
e Trudng hgp 2: 2 d& + 2 trung binh + 1 khé: Ci5C7,Cs =23.625
e Trudng hgp 3: 3 d& + 1 trung binh + 1 khé: CjsCl,CL =22750
Theo qui tic cong ta c6: C3sClyC2 + CisCyCL + CisCl,CL = 56875 dé
Bai 4:

Cho da gidc déu A|A, ... Ay, (n > 2, n nguyén) ndi ti€p dudng tron (O), biét
ring sO tam gidc c6 cdc dinh 1a 3 trong 2n diém A, A,, . . . A,, nhiéu gap 20 lan
s6 hinh chif nhat ¢6 cdc dinh 13 4 trong 2n di€m A, A,, ..., A,,. Tim n.

Giai

e SO tam gidc thda man dé baila C3, .
e SO dudng chéo qua tim dudng tron 14 n, cf 2 dudng chéo qua tim thi c6 mot
hinh chit nhét suy ra ta c6 Cﬁ hinh chi nhit.
Theo gi4 thiét ta c6 C3, =20C2 <>n>-9n+8=0
< n=8 Vn=1 (loai). KEtluin n=38.
Bai 5:
Poi tuyén hoc sinh gidi clia mot trudng gdm 18 em, trong d6 c¢6 7 hoc sinh
kh6i 12, 6 hoc sinh khéi 11 va 5 hoc sinh khéi 10. Hdi ¢6 bao nhiéu c4ch ctt 8 hoc
sinh trong ddi di dy trai hé sao cho mdi khdi c6 it nhdt mot em dugc chon.

Gidi
e S8 cdch chon 8 hoc sinh tir 18 hoc sinh ctia d6i tuyén la:
18!
Cls = 180 _ 43758 cach
810!

e S0 cach chon 8 hoc sinh chi gdm c¢6 hai khdi la:
SG céch chon 8 hoc sinh kh6i 12 va 111a C,
SG céch chon 8 hoc sinh khéi 11 va 101a C3,
SG céch chon 8 hoc sinh tir khéi 10 va 121a C3,

* SG cich chon theo yebt: 43758 — (s +Cf; +Cl; | =41811 cdch
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v Vin dé 3: NHI THUC NIUTGN
A.PHUGNG PHAP GIAI
NH| THUC NIUTON:

(a+b)"= Cl%" +Cla™ b+ .. +Cb"

s 2 g ~ = A ~ ~ . A z R Y
Chii $: SO mii cla a ting dan, s6 mi b gidm dan c6 tong bang n.

Céc hé s6 d6i xtng: Cp' =Cp ™

Tam gidc Pascal: 1 n=0
1 1 n=1
1 2 1 n=2
1 3 3 1 n=3
e Chii : Dua vao bang Pascal ta c6 thé viét ngay dugc khai trién Niuton.
B. DE THI
Bai 1: DAl HOC KHOI A NAM 2008
Cho khai trién (1 + 2x)" = ag + a;x + ... + a,x", trong d6 n € N" va cdc hé s a,,
aj, .., a, théa min hé thic a, + a?l +... +;—E =4096 . Tim s6 16n nhit trong cdc s&
ag, 4, ... , Ay,
Giai

Tir khai trién: (1 +2x)" =ag+ a;x + ... + a,x"

e Chon x=— tadude: 2" —ag + 4.+ 20 —4096=2'2 = n =12
2 2 on

e Vay biéu thic khai trién 1a: (1 + 2x)"

e SO hang tdng quat1a CK2%x* (ke N,0<k<12)

= hé s6 tng quatla a, =2.Ck; a,,, =25"1.ck

ag <ag,; < 28k <2k ot
K120 e 12!
k!(12 - k)! (k+D!12-k-1)!

<k+1<24 -2k < k<?

Make N.Dodb:apg<a;<a,<..<ag

Tuong ty: ay >ax 1 < k>7

Do d6: ag>a9>..>a,

S& 16n nhat trong cdc s6 ag, aj, .., 12 1a: ag = 28.C§2 =126720
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Bai 2: DAI HOC KHOI D NAM 2008

Tim s6 nguyén duong n thda man hé thic C2n + C2n +ot C2n '=2048

(Cn 12 56 t8 hgp chip k clia n phan ti).

Gidi
Ch +C, +..+C3 1 =2048 (%)
Ta c6: (1+x) =C) +Ch x+C5 X% +C3 X7+ + OO L cangen
Véi x = 1 thay vao (¥) ta dugc:
=C) +Ch +C 4. +C T (1)
Vi x = -1 thay vao (*) ta dugc:
0=C) —C5, +C3, —-C3 +..—C3" 1 4" (2)
Lay (1) trif (2) ta dugc: 22" = (C2n +Cy .+ oy 24096 =2 < n =6

Bai 3: PAI HOC KHOI A NAM 2007

Chitng minh ring: lc‘2n +1C§n Jrlc;1 ot —cnt = 2" -1
2 4 6 2 2n+1
(n 12 s8 nguyén duong, CX 12 s6 tS hgp chap k ciia n phin ti).
Gidi
Ta cé:

1+x)™" =Ch, +Chpx + . + Cx ", (1= x)*" =CY) — ChpX +.eo + Conx"

=1+x)" —(1-x)"" =2(Ch x+C x> +....+ C3Ix

1 2n 2n
= J. (1+x) (1-x) dx = J-(CIZHX + anx3 + anxs +ot C%g_lxzn_l Yx

2
0
j’(l +x)2" _(l—x)2n _(+ x)2H (- X)2n+1| n_y N
2 2(2n+1) |0 n+1
1
J.(CZnX‘*‘Can +C2nx T +C2H 1 2n- l)dx
0
1
2 4 6 -
X 5 X 2n-1 X
Chy—+Ch =+ 03—+ 4G
( 2n: o ) 2n°" 4 T 6 2n}
= Eczn +ZC2n +6C2n ..... +%C22 (2)

Tir (1) va (2) ta c6 diéu phdi chitng minh.
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Bai 4: PAI HOC KHOI B NAM 2007
Tim hé s6 ctia s6 hang chita x"trong khai trién nhi thitc Niuton cia (2 + x)", biét:
3l —3rlcl 43022 _303C 4 ()" C =2048

(n 12 s8 nguyén duong, CX 1a s6't8 hgp chap k clia n phan th).
Giai

Ta c6: 3"CO —3"1CL +3"2C2 -+ (-)"C=(3-1" =2"

Tu gid thi€tsuy ran=11
Hé s6 ctia s6 hang chita x' trong khai trién Niuton ctia (2 +x)'' 1a:CJ9 2! =22
Bai 5: DAI HOC KHOI D NAM 2007
Tim hé s6 clia x° trong khai trién thanh da thic cta: x(1 =2x)° + x°(1 +3x)"” |
Gidi

Hé s6 ctia X trong khai trién ctia x(1 — 2x)° 1a (-2)*.C2

Heé s6 cta x trong khai trién cta x*(1 + 3x)'* 1a 3° Clo
Heé s6 cta x° trong khai trién cta x(1 — 2x)° + x*(1 + 3x)"° 1a:
-2*ct +3%C, =3320
Bai 6: DAI HOC KHOI A NAM 2006

A ~ ~ - 2
Tim hé s6 cta sO hang chia x

% trong khai trién nhi thic Niuton ciia

X4

1 e
(— + x7J biét ring Ch, ., +C3,4q +...+Ch =2 —1
(n nguyén duong, Clli 1a s6 t& hgp chap k cdia n phan tib).
Gidi
NIRRT ITRYY . ~0 1 n _n20
e Tiurgia thi€tsuyra: G5 +Coppq +...+ G5 =2 (1)

Vi s =03k wk 0< k < 2n+1 nén:

0 1 L(-0 1 2n+l1
Conit +Const +oe Gy = 5(C2n+1 +Copar +--+Con ) 2).
T khai trién nhi thic Niuton ctia (1+ 1> suy ra:
it +Chpag + o+ Ot = (1412 =220 3)
T (1), (2) va (3) suy ra : 2°® =220 hay n = 10.
| 10 10 10—k « do
e Tacoé: (—4+x7j = ZC}‘O (x_4) (x7) = Zcfox“k_“o
X k=0 k=0
Hé s0 clia x*° 1a Cjy vGik théa min: 11k —40 =26 < k=6.
Vay hé s6 ciia s6 hang chita x** 1a : C%, =210.
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Bai 7: DAI HOC KHOI A NAM 2005

Tim s6 nguyén duong n sao cho:

Chy —2.2C5,,, +3.2°C3  —4.23C5 +...+ 2+ 1).2°"CoM L = 2005
(CX 12 56t hgp chap k cia n phdn ti)

Giai
2 2n+1
Tacé: (1+x)" =Chiy +Chpi X+ Cop X2 +Cap X o+ Contix®™ wx e R
Pao ham hai vé ta cé:

@+ D(14+x)" =Chy +2C3,1x +3C3 62 4.+ 20+ DX vxeR
Thay x = -2 ta c6:

b —22C5 ,, +3.2°C3, —4.2C5  +..+ (20 +1).2"C3M T =2n +1

2n+1 —
Theo gid thi€t ta ¢6 2n + 1 = 2005 = n = 1002.
Bai 8:

¢ o c R N P 2 8
Tim hé s& cta x* trong khai trién thanh da thdc cua [1 +x2 (1 - x)} .

Gidi
[“XZ(I_X)FICQ +Cix? (1-x) + Cx* (1-x)° +C§x6(1—x)3 +...
L+ Cxo(1 X)s
S6 hang chita x® trong khai trién chi ¢6 trong C3x® (1- x) va Cgx® (1 —x)4 )

Suy ra hé s6 cia x° 1a 3C3 +Cg =238.
Bai 9:

Tim cic s6 hang khdng chifa x trong khai trién nhi thitc Niuton ctia

.

1

Jx+—1 véi x>0.
#x

Gidi
(gt Yot () (¢ | zc7x7ak‘5

S& hang khong chia x tng véi 7;k—§:0<:>28—4k—3k=0 & k=4

!
S6 hang khong chita x 1a CX = T _ss,

314!
Bai 10:

Tim hé s6 clia s6 hang chita x® trong khai trién nhi thic Niuton cla

1 5 " A 1
(x—3+ xj bi€tring Chty —Ch 3 =7(n+3)

(n 12 s8 nguyén duong, x >0, CX 12 566 hgp chap k ciia n phan ti).
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Gidi
n+4)! n+3)!
e - E+3:7(n+3)<:>((n+1)!)3!_(n!3!) =7(n+3)

< n+3)(3n-36)=0 < n=12

12 12 512k
Vay (X%HEJ => c};(xz)k[xzj

k=0

(52K B
Cho (x*3) [XZJ —x8 ¥x#0 o —3k+w=8©k=4

1 12
Vay hé s6 clia x* trong khai trién (—3 X ] 1a Cf, =495.
X

Bai 11:
Cho n 12 s nguyén duong. Tinh tdng:
22 -1 251
+
2 3
(CX 12 s6't8 hgp chap k ciia n phin ti).
Gidi

Xét  (1+x)" =CY+Chx+Cax? +...+ Cox*

2n+l_1
n+1

c? cl+ C+..+ cn

2 2

= I(1+x)ndx :J.[Cg +Clx+C2x% +..+Cx" }dx
1 1

(1+X)n+1

n+1

=

2 0 1X2 2X3 Xn+l 2
=|C/x+C, —+C-—+...+C"
1 { n T M3 "n+l]l

2n+1_1
n+1

231
3

3Il+1 _2I1+1 0 22 _1 )
=C, + 5 C,+..+ Ch-

n+1 CL i
Bai 12:
V6in 12 s6 nguyén ducng, goi as, s 12 hé s clia x™" trong khai trién thanh da
thic cha: (x> + 1)" (x +2)". Tim n d€ as, 3=26n.
Gidi

n

n n n n n
(x2 + 1) (x2 + 2) _ ZCEXZH_ZK chx“‘h oh _ z chéchm—(zkm)
h=0 k=0h=0

Yebt <> 2k+h=3=k=h=1 hay (k=0vah=3)
= a3, 3=2C.C! +2°CYC? =26n = n=5.
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Bai 13:

Cho khai trién nhi thifc:

x—1 X n_ of x-1\" 1 x-1 n-1 X
(27+2_3) _C“(27) +C“(27) (2 3)+"'+

1 x-1 x \ x\"
+G (27)(2_5) " Cg(2_5)

s X A R D2 a3 1 s ox
(n 12 s6 nguyén duong). Bi€t rang trong khai trién d6 C; =5C, va sd hang
thi tv bing 20n. Tim n va x.

Gidi
Z',n >3
Taco C=5¢. o M €700 & n=7 V n= —4 (loai)
(n-2)(n-1)=30

4 3
S& hang thit tu bing 20n nén ta c6 C% (2%1) (2—2) =140

o 22X ?2-24=2> ox-2=2 < x=4.

Bai 14:
Tim s6 nguyén duong n sao cho C° +2C! +4C2 +...+2"C! =243 .
Gidi
C%+2C! +4C% 4. +2"CN =243 (*)

Tacé (1+x)" =CY+xCh +x>Ch +...+x"Ch (¥ %)
Thé x =2 vao (* *) ta ¢6:
(1+2)" =C+2C}, +4Ch +...+2"Ch =243 3" =243 & n=5.
Bai 15:

Gi4 st n 12 s6 nguyén duong va (1+x)" =ay +a;x + a,x? + .. +a x* +..+a x"

(s A -1
Biét riang ton tai s6 k nguyén (1 < k< n— 1) sao cho akT=a?k=a§—Zl.

Hay tinh n.

Giai
2 2 k
Taco: (1 +x)"=apg+a X+ aX + ..+ X +..+a,x"

k-1 k k+1
vi B % G GG

9 24 2 9 24
gzclgil 2(n—k+1)=9k g2nt2
n-k+1)=
< 9k 1?1@{ < !
C_n:(jn+ 3(n—k)=8(k+1) k:3n—8
9 24 11

<3n-8=2n+2<n=10
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