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ON THI PATHQC
NHI THUC NEWTON

L. Phuong_trinh va bat phuong trinh chita hé s¢ t6 hop va chinh hgp
Bail. Tim sd nguyén duong n thda min diéu kién :
1) A%=20n 5) 3A +42=A,
2) AS=18A% 6) Cy+Cy=3Cn,
3) AZ-Al-3 7 ACT+P.A =120
4 c3 =20C? 8) Agy+Chiy =140 +1)
Bai2.  Giai phuong trinh :
1) A:’“—ZZP - 210 2) 3A—§n_4 _ 2_4

n-1-"3 AL -Gy 3

Bai3. Tim nguyén duong n sao cho : CﬁCr?*Z + 2C§Cg + CgC:fS =100

Bai4. Tim nguyén duong n sao cho

1) CY+2Ch+4C%+..+2"C] =243 3 cl . +C3  +..+C2M 1024
2) CO . +C2 ., +..+C2 =256 4y ¢l +cd 4. +C2t=2048 (KDOS)
Bai5.  Gidi phuong trinh :
1) AZCKt=48 2) A} +2CZ=16x
3) A’ +5A’ =2(x+15) 4) Cli+2C), =7(x-1)
5) 6CZ+6C] =7x*-7x 6) clic2icdoy
X X X

1 1 2 3 _gy2
7) Af+3Af=§Px+1 8) C; +6C; +6C, =9x° -14x
9) A3-2c! =3A2 10) CY +C2=2cKt
11) P_.AZ +72=6(A2 +2P)) 12) A3 +2CX 1 -3CX 2 =3x% + P, +159

Bai6. Chotaphdp Acé n phantl (n >7). Tim n, bi€t ring s tip con gdm 7 phan tl cla A bing hai lan
s6 tip con gdm 3 phan tit cla A.
Bai7. Tim n,keN saocho P, :15.,0\'1(+4.Pn+4_k
Bai8.  Gidi phuong trinh :
) -t _ 1 2) clicX=ci+ 2
c; Cf cf Py
Bai9. Tim k sao cho cic s C;(, C7k+1, C;HZ theo thit ty 14p thanh mot cAp s6 cdng.

Bai10. Tim n sao cho

4 5
Avg 15 2) CMlicr,>IA
(n+2)! P 2
Bai 11. Gidi bt phuong trinh :
1) A3+5A2 <21x 2) CL-ClLi<A,
3) A}+2Ci %<9 4) CXZ-CX1 <100
4 3 5,2 1.2 2_6_.3
5) CX—l - CX—l —Z AX—Z <0 6) E AZX - AX < ;CX +10

Bai 12. Gidi bat phuong trinh : (n!).C;.C; .C; <720 (neZ”)

3n —
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Bai13. Gidi bat phuong trinh : C3, +Cj, +...+ C5X > 2209 1.

’, P + . . R
Bai14. Gidi bt phuong trinh : —"2— <60 A“’? (v6ihai dnla k,ne N)

(n—K)!

Bai 15. Gidi hé phuong trinh :

3 AY +3CY =90 2 2AY +5CY =90
A +2C) =40 5A) -2C) =80

3 5CY~% =3¢yt » A +CS =22
cy=crt A%+ C2 =66

Bai 16. Giai hé phuong trinh :
1) C),:C)*:C)'=6:5:2 2) AT:IA(C),+C)))=21:60:10

X+1

Bai1l7. Tim x va y sao cho (A))(/,l + yA)B(/:ll) ; Af(/_l : C)B(/_l =10:2:1

IL. Tim hé s6 ctia mét liiy thira trong khai trié€n nhi thitc
Bai 18. Tim s6 hang trong khai trién

1) (x +i)10 chia x* 2) (5 —E)12 chia x*
2X 3 X
3) (X +£)6 chira x° 4) (x +i)40 chira x>t
2 2
X X
5  (3x° —3)5 chita x*° 6) (i +x8)19 chira x24
X2 x3

— + X7)10 chita x?8 8)

1) (==+x%)! chga x° 2) @Fx--2) chga x®

Bai20. Tim s6 hang khong chita X trong khai trién

1) (2X3 +X—12)10 2) (%_}_ X2)20
3) (%+§/;)m 4) (2X+%)18 (CD_KAO08)
5)  @x +%)7(DH_KD04) 6) (xx— # 16
X X
3 1
) (2YX + )0 8) (i (1/73 17
) ( X+ g/;) ) (§/X72 +1X )

Bai2l. Tim hé s6 cdia s6 hang chita X° trong khai trién P(x) = x (1 — 2x)° + x?(1 + 3x)*°

21
Bai22. Tim hé s6 ciia s6 hang trong khai trién [S/% + ,%J chita a va b ¢6 s6 mii bing nhau.
b a

Bai23. Timn bi€tring hé s6 ciia x" 2 trong khai trién (x — %)n bing 31.

Bai24. Tinh Aﬁ, bi€t riing s6 hang sd thi 5 trong khai trién (3/x +l)” khong phu thudc vao X.
X
x-1 X

Bai25. Timnva X trong khai trién (2 2 +2 3)" bi€t s6 hang tht tw biing 20n va C3 = 5CL.

z S z z A . o« Q2 1
Bai 26. Tim n bi€t ring ba hé s6 cla ba s6 hang dau trong khai trién (\/; +4—)n theo thi ty lap thanh mdt
X

24/x

cap s cong.
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N g ~ A 2 . R 1 2z z A 21N ~ A (e 2 A
Bai 27. Cho bi€t ba s6 hang dau cua khai trién (\/; +—=)"c6 cdc hé s6 1a ba s6 hang lién ti€p clia mot

24/x

cAp s6 cong. Tim s& hang thit 5 clia khai trién d6.
. e 1 AL A K e K K A .
Bai28. Trong khai trién (x +=)", bi€t hiéu hé s6 ctia s6 hang thit 3 va thi 2 13 35. Tim s6 hang khong chira
X
X trong khai trién trén.

Bai29. Trong khai trién (X? + is)” , bi€t hé s6 clia s6 hang thit ba I16n hon hé s6 clia s6 hang thi hai 1a 35
X

don vi. Tim n va s& hang khong chifa X trong khai trién trén.
N A z A N . R 9 1 * X N AN 2 ~ z
Bai 30. Tong cac hé sb trong khai tri€n cia (— + X3)n (n e N )bang 1024. Tim hé sd cua sd hang chia
X
X6.

Bai31. S6 hang thit 3 trong khai trién (2x + iz)” khong chita X. Vi gid tri nao cia X thi s6 hang d6 bing
X

s0 hang tht 2 trong khai trién (1 + x°)%°.

6
1
Bai32. Trong khai trién | Vx'9*1 + /x| | bi&t s6 hang tht tw biing 200. Tim x ?

Bai33. Tim hé s6 clia s6 hang trong khai trién

1) 3 —X—lz)” chita x'%, biét C? = 13C2.

2) (x° +i2)” chita x*,biét C) +C +CZ =11.
X
3)  (x*+2)" chita x®, bi€t AS -8CZ +C} =49.

=8(n + 3).

n+5 n+4

4) (= +5)" khong chita x, biét C2 —C3
X3

5) (i3 +x%)" chia x®, bi€t C"*1 —C" = 7(n +3).(PH_A_03)
X

n+4 n+3

6) (2-3x)*" chia X', bigt C; ,+C5  +C5  +..+C2 =1024

2,2\ 4. U3 e AL 3 5 2n-1 _ ~23
7 (X +;) chita x*, biet C;, +C5 +C5 +...+C57~ =2

8) (%Jr x")" chita x*°,bigt C;, , +C2  +..+C) =2 —1.(PH_A_06)
Bai34. Tim s6 hang khong chita X trong khai trién
1) (x? +i3)” bi€t C} +C?2=13n
' _28
2)  (&lx+x 15)" bigt CM+CN L4 CN 2 =79,
3)  (x+ %)” bigt C8 +3C7 +3C8 +C% = 2¢? .
Bai35. Khaitrién P(x) = (x +2)(x +1)'° thanh dang P(x) = x** + a,x'% + a,x® + ...+ a ,x + &, . Hiy
tim hé s6 a trong khai tri€n.
Bai36. Biét n 1a s6 tip con khdc rdng cla tip A c6 4 phan tif va biét :
(x+1)"(x-2) = ax"" +ax" +a,x" +..+a x+a, . Hiytinh a.
Bai37. Timheé s6 clia s6 hang chita X° trong khai trién sau thanh da théc :
f(x)=(2x+D* + (2x+1)° + (2x+1)°® + @x + 1)’
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Bai38. Cho P(X)=(1+X)+20+x)?+30+x)3+...+15@1 + x)°.

Khai trién va rit gon, ta dudc da thitc P(X) = ay +ay X+ 32X2 .ot 315X15 . Tinh hé s6 ay.
Bai39. Khaitién P(X)=(1-2x)" thanh dang P(X) = a, + &, X + a,Xx* + ...+ a X" .
Tim hé s8 cia X°, biét a, +a, +a, =71

Bai40. Gid st nla s6 nguyén dusng va (L+x)" =a, +a,x+ a2x2 +.t aka +...+a,x" . Bi€tring ton

a, a, a,
tai k nguyén (1 <k <n-1) sao cho %z—kzﬂ.Hﬁytinhn.

9 24
Baidl. Cho A = (x——)20 4 (x3 - 1y,
X2 X

Sau khi khai trién va rit gon thi bi€u thitc A s& gdm bao nhiéu s hang.

3n-3 trong khai trién (X2 +1)"(x+2)". Timn

Bai42. Véinla so nguyén dudng, goi @y, , 1a hé s0 clia X
dé a;, ; =26n.

IIL. Tinh tdng va chitng minh ding thitc bing khai trién Newton
Baid43. Chonla s6 nguyén duong. Hay tinh :

1) s =cl+2ct+22¢2+..+25CS 5) Sg=Cl+2Ct+22C2 4. . +2"C"

2) S,=CJ-2Ci+2°CZ-...-2°C 6) Sy=C0-Cl+C2-C3+..+(-)"C"
3) S,=Cy—Ci+Cl—. +Ca2 7)  Sg=3Cl+3°C3+..+3"1C" " (n chdn)
4) S;=Cl+Ci+CZ+C+..+C] 8) S,=Cy -C5, +C3 —C5 +..+C3"

Bai4d4. Khai trién (L+ x)’, tir d6 tinh :

1) T=C$+C71+C72+...+C$+C77 2) S=C$+C72+C§"+C§5
Bai45. Tinh cic tong sau :

6 7 8 9 10 6 7 8 9 10 , ~11
1) S, =Cj, +Cjy +Cip +Cp +Cip 2) S,=C;; +C; +C; +C[; +Cy +Cj3
Baid6. Cho (x—2)'% =a, +ax+a,x? +...+a,yx'".
1) Tinhhé s6 ay, 2) Tinh T =ay,+a +a,+...+a,,
Bai47. Tinh tdng cdc hé sd clia cdc sd hang trong khai trién :
1) P(X)=(x+ i)lz 2) P(X)=(1-x+ iz)10

Jx X
Baid8. Bitkhai tri€n P(x) = (1-2X)'® = a, + a x + a,x? + ... + aygx'?.
Tinh téng S =‘ao‘+‘a1‘+‘a2‘+...+‘a18‘

Baid9. Khai trién (3x —1)'®, tir d6 ching minh : 3'°CY, —3°CJ, + 3" CE ...~ 3C{ + Cl2 = 21°

Bai50. Khai trién (1 + Xx)?", tir d6 :
1) Chingminh: C) +C5 +..+CiM =C3, +C3 +..+Cat

2) Tinh: S=C5 +Cy +CS +..+C3

ler, 1 C2-..+(-1)

1
Bai5l. Rt gon : A=3”[cg’-5 r+—CF n_-
3

3n
Bai52. Ching minh: C3. +C2 3% +Cj 3% +...+C3N3%" = 22"1(2" 1 1) (DH_HH4i_00)
Bai53. Ching minh: CO+2Ct +22C2 +...+2"C! =4"C? - 4" 'Cl +4"2C) 2 -+ (-1)"C!

Bai54. Chingminh: COCK +CLCk ™+ . +ClMCl ™ =cK vsim<k<n.

c"

n

0 1 2 n
BAis5. Tinhtdng S=-r+ A, A
o 1 2l n!
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0 1 2 n
1C; 2C. 3C; (n+1)C

Bai56. Tinhtdng S =—+—"+—"+. . +-——"—" Biétring C) +Cj +Cp =221,
AL A A Ana
Bai57. Tinh tdng:
_ 1 2 3 k n _ 2 4 6 2n
1) S=C,+2CJ +3C +...+kC] +nC_ 2) S=2C5, +4C, +6C; +..+2nC5
12 1.4 2n 1 o0, 1 1 n
3) S=C) +=C2 +=C3 +..+ C 4 S=—C6+—C+.+——C
) 2n g Ten g TN 2n+1 2" ) 12 " 23" n+)(n+2) "
) CO C2 C4 C2n N
Bai58. Chosénguyénduong n >4 va S=—20 4 720 4 720 4 _"20 _ Bi&tring Szﬁ,hﬁy
3 5 2n+1 13
tinh cdc gid tri cia n .
Bai 59. Tims@’tu‘nhiénnthéamﬁn:2C2n+zC22n+EC§n+...+ 2 szr?:%,
3 5 2n+1 13

Bai60. Xét 2-x)'% =a, +ax +a,x* +...+ a,x"2. Tinh tdng S = a, +2a, +3a, +...+13a,,.

IV. Tinh téng va chitng minh ding thic biing cong thitc t6 hgp va chinh hgp
Bai61. Ching minh:

k k+1 k+1 k k-1 k-2 k-3 k
1) CJ+ Cn+ = an:l 3) C,+3C; " +3C, “+C;"=C],,

k k-1 k-2 k 0~k 1~k-1 2~k-2 k-5 k
2) Ci+2C " +C “=CJ,, 4 CCl+CC " +CC“+..+C 7 =C_ &

Bai62. Rt gonbiéuthic: S=CY —Chy +C2 —C3) +...— Co> .

Bai63. Ritgonbi€uthic: S, =C°~Cl+C2-C3+..+(-)*CK véi k<n, n>1.

Bai64. Chimgminh: —— 4+~ 4+ 1, 4t _Nn-1
AS A2 AZ AZ N

Bai65. Cho k, ne N théa n >k > 2. Ching minh : k(k —1)C* =n(n -1)C*? .

Bai66. Cho k,neN théa n>k>0 . Chingminh: 5| 1 1 | 1

n+1 n+1

Bai 67. Cho hai s6 nguyén duong n va m théa man 0 < n < m. Ching minh :

1) mc =nch} 2) ClM=Ccho+Clt+ L +CPteCh ]
A% +3A3
Bai68. Tinh gid tri cia M = W ,bi€tring: C2 , +2CF , +2C% , +CZ , =149.
Bai 69. Chiing minh :
1.4 1.3 1_¢ 1 g 220121
1) =C_+=C, +=-C, +..+—C =— (PH_KAO07
) 5%+ Con + g Can 2n 2" onr1 O )
23 25 _1 n 22n+1 1 _(_ n+1
2) Cl-=Cr+=-Cl-.. D Cp = 3
4 2n +2 4(n +1)
V. Dung So Phitc
Bai70. Khai trién va viét dang luong gidc ciia s8 phic (L+i)'° tir d6 tinh tSng :
0 2 4 16 _ ~18
1) S, =Cg —Cig +Cjg ..+ Cg —Cig
1 3 5 17 _ ~19
2) S,=Cg—Cig+Cjy—...+Cg —Cjg
Bai7l. Vi€tdang luong gidc cda so phic (1 +i)2°%°, tir d6 tinh t8ng :
0 2 4 2008
S = Ca000 ~ C2009 + C2009 ~+++ + C2009

Bai 72. Chiing minh :
n
1) 1-CZ+Co-CP+..+C] =22 véinlaboicias.

2nrz
2) CJ) -3CZ +9C, —27C> +..+(-3)"Ci" =2" cos =~
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V1. Dung Pao Ham, Tich Phin

Bai73. Ching minh :

1) nCl+(n-1)Ch+..+Clt=n2"t

2) Cl-2C2+3C-..+(-1)"'nCl =0

3) Cl+2CH+3C2+..+nCMt=(n+2.2""

4y 2"tCl+22"%C2 +3.2"%C +...+nC =n.3""" (DH_KTQuécDan_HN_01)
5) Cr.3"1+2C23"2+3C3.3" 3+, +nC" =n4""! (BH_SP_TPHCM_01)
6) n2"'cl+(n-12"23ct+..+3" )t =n5"t

7) 1.3%5" Mt 235" 22 43"l = ng !

Bai74. Chiing minh :

1) Coyoo * 2C5000 + 3Co000 + -+ + 2001C5000 = 2002.219%9

2)  Cyos + 2C3005 + 3Cay0s + - + 2006 C3002 = 229942007
1
Bai75. Tinh tich phan | = I 1+ x)20%dx .

0
2001
Tir 46 chitng minh : = Cogo + 5 Clogo + 5 Chogo + -+ 507 Cones - %
1
Bai76. Tinh tich phan | =I(1+ xX)"dx.
0
1

Tir d6 tinh téng : S=c§+%cﬁ+%cﬁ+...+ "

n+1

2
Bai77. Tinh tich phan | = I 1-x)"dx.
0

0,2° 1 2%
Tu d6 chitng minh : 2C~ +?Cn +?Cn +...+

2n+1 n 3n+1_1
Cc' =
n+1 " n+1

1
Bai78. Tinhtich phan | = J.x 1 - x)dx.
0

Tir d6 tinh téng : szgcfg_écllg +5Ch, _...+21_0cllg --ci
1
Bai79. Tinh tich phidn I=IX(1—X2)ndX.
0
Tir d6 chitng minh : lcg—lc§+1c§+...+ el ch = !
2" 4" 6 2n +2 2(n +1)

1
Bai80. Tinh tich phan | = I X1+ x3)"dx.
0

1

n+l
Tir d6 ching minh: 20+ 2ctytc2y o 1 en-2 -1
3 "6 g

3n+3 " 3(n+1)

VII. Luyén Téap
Bai81. Tim hé s6 ciia s6 hang trong khai trién

1) [1+x*@+X)]" chia x° 2) [1+x%@1-x)]® chita x® (PH_KA04)
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3) (1+2x+3x?)chia x° 4) (1L+x2+x)8 chia x°

5 1+ 1, x)10 chira x? 6) (1+x°+ %)8 khong chdia X
X X

Bai82. Bi€tkhaitri€n (1+x+ X% +x%)° = a, + a X+ a,X* +...+ aXx">. Hiy tinh a,,.

Bai83. Tdng cdc hé s6 trong khai trién cia (1+X)*" bing 64. Tim s6 hang khong chita X trong khai trién
1 )Sn

2nx?

Bai84. Cho tap hgp A c6 4n phin tit. Tinh s tdp con clia A, ma mdi tip con d6 gdm mdt s& 18 phin ti va c6

(2nx +

khong qud mot nira sd phan tit clia A.
Bai 85. Khai tri€n va rit gon biu thic 1— x+ 21 - x)2 + 30 - %)% + ...+ n(0 = x)" , thu dugc da thic :
P(X) = 8y + & X + a,X* +...+a x". Tinh h¢ s& ag.
Bi€tring n 1a s6 nguyén duong thda man: 1 + . l
cz ¢ n

n n
B2i86. Khai trién P(x) = (x +2)'® thanh dang P(x) = a,x™® + a,x* + a,x® + ...+ a,.
Tim max {ay,a;,..., 3,5}
Bai87. Khaitrién P(x) = (1 +2x)' thanh dang P(X) = 8, + & X + &,X* + ...+ a,X"°.
Tim max {ao,al,...,alz}

Bai88. Khai trién P(x) = (g + %)14 thanh dang P(X) = a, + a X+ a,x> + ... + a  x'°.

Tim max {ao,al,...,alo}
Bai89. Khai tri€én P(X) = (%+2—;)1° thanh dang P(X) = ay + &y X + a,X° + ...+ a o X .

Tim max {ao,al,...,alo}
B2i90. Khai trién P(x) = (1 +2x)" thanh dang P(X) = a, + &, X + a,x* +...+a X" vdi a,,a,,...,a, thda

A =l a
mién h¢ thic a, +?+...+—: =4096. Tim max {ay,a,,..., a5} (A_08)

2
2i91. Tim s hang nguyén trong khai trién (\/g + §/§)9 .

=

Bai 92. Trong khai trién (\/5 - 3/5)124 ¢6 bao nhiéu s& hang nguyén.
Bai93. Trong khai trién (\/5 + 3’/5)60 c6 bao nhiéu s& hang hitu ti.
Bai . ~ . N Lr N~ A 3\ /2 12
ai94. Tim s6 hang chia X va y v4i sO mil nguyén duong trong (Y Xy~ + +/XY)
Bai95. Tim ba s& lién ti€p 1ap thanh mot cAp s6 cong trong day s6 Cg3, C%?) yeenr szg )
Bai 96. Tim s6 hang khong chita X trong khai trién (X%/; + ! )", bi€t n thda man hé phuong trinh sau :

15[X28
3 3

4CJ >5C~
4 3 2

3C,,-18.CJ_; +22A; , =0

Bai 97. Chiing minh :

0 (2001 , A1 2000 K 2001-k 20010 _ 2002
1) C3002C5002 + C2002C2001 + -+ C2002C2002_k * -+ C2002C1 =1001.2

0 2005 A1 2004 K  ~2005-k 2005 ~0 2006
2)  C3006C2006 + C2006C2005 * - + C2006C2006_k * -+ Co006C1 = 1003.2
Bai98. Chingminh: 1°.CT +2%C2 +3°C3 +...+ n?.C] =n(n +1).2"2

Bai99. Ching minh: (C2)? +(C)? +(C2)? +...+(C)? = CJ.
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0 1

Bai 100. Xét khai trién (1 + x)*°%%, tir d6 hay tinh tdng sau : S = Cypg + Ec;‘oog bt —E 2008

2009 2009 -
1 2 3
ct 2c? 3c?

n + n-1 nCrrll 1
22 23

— (-1 =—.
(-1) 32

Bai 101. Tim n nguyén duong biét : -

Bai 102. Chirng minh :

1) 2.1.C7+3.2C3+..+n(n-1nC" =n(n-1)2"2

2) n(n-12"?%=nn-1)C2+(n-1)(n-2)Ck +...+2C" 2
2~1 22 2~3 2 -2

3) 1°C, +2°C:+3°Cl+...+n°C] =n(n+1)2"

-1~0 21 “1A~n-1 _ A1 2 -1
4) na" el —(n-14"2ct 4+ ()" rett = et +4c? 4402t
Bai 103. Chirng minh :
cd ct ¢ ch oot
1) L4+ D4 Dy 4D _2 1
1 2 3 n+1 n+1

LEniey 1

2) c0-ictilce —%Cﬁ o

2 3 n+l n+1
1 1., 1.3 1.4 "t 1
3) =C.—=C5+=C-°—=C_ +..+ C, =
) 2 " 3" 4™ 57" n+l " n+1
2 3 n+1 n+l
4) 2c2+2—c§+2—c§+...+2 C;‘=3 L
2 3 n+1 n+1

Bai 104. Tinh tdng
1) s=cCl+2Ct+6C2+..+(n?-n+2"C]
34 3 36 100

5 99
T C100 + E Cloo +..+ —100 C100

3?2
2) S = ?C].OO +

3) S =Cjupe +2°Cayg +3°Clpg + - + 2009 C200
Bai 105. Cho n nguyén duong c6 dinh va k €{0,1,2,3,...,n}. Chitng minh ring :

n—1Sk Sn+1.

N&u C¥ dat gid tri 16n nhat tai k; thi k; théa :
2

Bai 106. Chidng minh :

1) CJ

ok Con  S(C)? véi0<k<n

2n-k —

k k+1 1000 1001 _ -
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