GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

Chuyén dé 4 . LOY THUA TONG QUY LUAT VA LIEN QUAN
PHAN . TRONG TAM HSG CAN PAT
A. Kién thic can nhé
1. Liiy thira v6i sé mii ti nhién

x"=xx..x (x eQ;neN;n >1)

1 thva s6
Quy wéc @ x' =x,x° =1(x #0)
2. C&c phép tinh Vvé liy thira
x"x"=x

xMix"t=x"" (x =0;m,n eN)

(x") =
(xy) =

5 J

. Liiy thira Véi s6 mii nguyén ém

x" :Ln Vol (x #0,n eN)
X

B. Mét s6 vi du

2'7.3° —4°81 B - 30.47.3%” -5.14°.2"

Vi du 1: RGt gon biéu thuc : A = - ‘B = = el
(223) +8'3 54.6.9" —12.8°7

Giai

v' Tim céch gidi. Bé thyc hién phép tinh chtra nhiéu iy thira, ta ding cac cong thic
bién doi vé liy thira cuia cac s6 nguyén td. Sau do6 c6 thé dung tinh chat phan phéi cua
phép nhan d6i va phép cong.

v' Trinh bay loi giai.

223° 223" 273'(3-1)

a) Tacé:A= =

) 223° 423 2737(3+1)
o223 1
234 6

b) Taco:
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235213 Z525 7507 28305 o575 5(2°30 -2".7)
T 0329343 0230075 B3 o375 3 (2°3° -27.7°)

Bl
3

Vidu 2: Timx

a) (x+2)" =64 b) (x +5) =-125 C) 2" +2°% =320;

Giai

v Tim céch gigi. Khitim x c6 chua lity thira & phan co sd ta dua hai vé vé cing sé mil
va luu y:

a" =b" (voinlé)thi a=b

a" =b" (V6inchan) thi a=b hoic a=-b

Dé tim x ¢ phan s6 mil ta dua hai vé vé cung co sb va sir dung :

a" =a" (Vi a=0,£1)thi m =n

v' Trinh bay loi gidi

a) (x +2)2 =64 = (x +2)2 =8 =x+2=8 hoic x +2=-8

Suyra x e {6;—10}

b) (x +5) =—125=(x +5) =(-5) = x +5=-5=x =-10

C) 2" +2'" =320=>2" (1+2°) =320

2" =64=2"=2°=x =6

Vidu 3:

a) Chung minh rang 16° +2' chia hét cho 66

b) Chang minh rang véi sé nguyén duong n thi 3" —2"** +3" +2" chia hét cho 30
Giai

v' Tim céch gidi. Pé chang minh Ak ta cd thé van dung tinh chat :
A =b.k thi Ak

A=B+C ma B:k thi C:kthi Ak

v Trinh bay I5i gidi

a) Taco: 16’ +2° =2% +2 =2 (2° +1) =2".33=2".66:66

b) Taco: 3" +3" —2"* +2" =3" (3 +1)-2".(2* —1)

=3".10-2".15=3""30-2"".30:30
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Vi du 4: Thu gon cac biéu thtc sau:

a) A =300 300 1308 30, 43P 34,

b) B = 52020 + 52019 + 52018 + 52017 +...+ 52 +5+1

C) C = 7% — 700 f 0T 0I5 L5 Py

Giai

v' Tim céch gidgi. Nhitng bai toan tinh téng dai s6 V& lily thira c¢6 cliing co sé theo quy
luat , chiing ta can nhan hai vé véi mot lugng thich hop dé dugc biéu thirc moi, ma bat dau
tir hang tr d6i nhau thi cong biéu thie ban dau véi biéu thirc méi, bang nhau thi trir biéu
thirc mai véi biéu thire ban dau

v' Trinh bay loi gidi

a) X6t 3.4 =302 3200 | g9 3008 435 3243

32021 + 1

=3A4+A=3""4+1=2A=

b) Xét 5.B =5 +5"% +5°° 15 4+ [ +5°+5°+5

2021
:>SB—B:52°21—1:>B:5 !

C) Xét 49.A =70 7% 477 7 4 4T -7+ T

7203 4
50

=49C +C =72 +7=C =

Vi du 5: Ching minh rang téng:
1 1 1 1 1 1 1

= 22 5 +2_6_"' + Hdn-2 _ZT—F." + 72018 52020 <0,2
Giai
v" Tim céch gidi. Ban chat cua bai ton I thu gon tong S. Tuong tu nhu vi du trén, dé

dang phat hién ra nhan hai vé cua tong S voi 2% Sau d6 cong véi biéu thirc S. Cudi cling

danh gia
v Trinh bay I6i gidi
o1 1 1 1 1 1
Xet 2—2.S :2_4_2_6+2_8_"'+22W_22018
1 1 1 5 1 1
:>2—2.S +S =2—2—22m2>1.5 <135 <g hayS <0,2

Vidu 6: DatA=3"" +3""4+3% 4 +3* Chirng minh rang A chia hét cho 120
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Giai
Biéu thirc A ¢6 100 s6 hang. Ké tir s6 hang dau, cir nhém 4 sb hang lién tiép voi nhau
duogc 25 nhdm

A= (3““ +3'2 3% 4 3“)“)+(3“’5 +3'% 4317 +31°8)+... + (3197 +3% +3% 4 3200)
A=3%(3+3+3 +3")+3% (3437 +3 +3%)+..+3%.(3+3 +3 +3)

A =3°120+3".120+...+3".120

A =120.(3 +3" +_.+3")i120. Dicu phai chang minh

C. Bai tap van dung

1. Tinh:

_6+3.2-63" b 2737 -4°9°

a) A : 27349
) 3" +3.3" -3 (22.3)6 +843°

5.7° —25°49?
(125.7)’ +5°.14°

2. Thuc hién phép tinh: A =

3. ChoT =220 _p%1 228 _ _2_1.Tinh 2021
4. Tim x, biét :
a) 32 +3° =810 b) 2°+2 37+ 55 — 10800

7x+2+7x+] +7x _52x +52x+1 +52x+3
57 131

5. Tim sd tu nhién x, biét :

6. Tim x , biét :
12345 3031_,.
4681012762 64 ’
L8448 +4 6746’ +6°+6"+6°+6"

b )
) 3P +3+3° 25+2°

8 X

7. Ching minh rang :
1 1 1 1 1 1 1

72 74+"'+74T_7T+“'+7W_71W<50

, . 1 1 1 1 1 1
8.Chu’ngmlnhl‘ang.B:§+3—2+—3+...+32020+32ﬁ<§
. : 1 1 1 1 1 1
9. Chang minhrang: — < —+—+—+...+ <—
g g 6 5 6 7 100> 4
5 7 19

10. Chtrng minh rang : 123 <1

+ + toit =
2% 2237 3247 9%.10°
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11.XétténgT=%+i+i+ 2019 2020

Sttt et Hay so sanh T v¢i 3

122.chos=1-+41 L, 11 1 \yyp 1 1
2 3 4 2011 2012 2013 1007 1008

Tinh (s —P )"

1 1

2012 2013

(Pé thi chon hoc sinh gidi mdn Toan, 16p 7, tinh Béc Giang, nam hoc 2012 - 2013)

13. Tim tat ca cac s6 tu nhién a, b sao cho : 2 +37 =|b —45|+b — 45
14. Chting t6 rang:

a) 63” —37% chia hét cho 10

b) 2! 421" £ 2! chia hét cho 7

c) 7'° —7%* —7% chia hét cho 41

15. Thu gon biéu thic sau :

1 1 1 1 1
a)A:E+2—2+2—3 2—4 ZZW

1 1 1 1 1 1
b) B :g+5—2+5—3+5—4+...+52w—szw

1 2 3 4 2020

3 32 33 + 34 Tt 32020

16. P6. Ban co thé dién cac lity thira cua 2 vao

cac 0 vubng con lai trong bang bén sao cho

tich cac lily thira trong moi hang, mdi cot va 25

mdi dudng chéo bang nhau duoc khdng ?
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PHAN II.BAI TOAN THUONG GAP TRONG PE HSG

Cau 1. (P& thi HSG 7 Hoai Nhon 2018-2019)

Cho Szl—£+1—l+ ...... + 1 - 1 + 1 va
2 3 4 2013 2014 2015

= 1 + 1 + 1 ot 1 + 1 .T|'nh(S—P)2016
1008 1009 1010 2014 2015

Loi giai

1 1 1 1 1

Taco: P= + + +one —_—
1008 1009 1010 2014 2015

_|_
N |-
+

1 1 1 1 1 1 1 1
+=+...+ + + +...t+ + -1 —tt—t+—

3 1006 1007 1008 2014 2015) ( 3 1006 1007)

1 1 1 1 1 1 1 1 1 1 1
—+...+ + + +ot———F+— |- 2| =+ =+ —+——
3 1006 1007 1008 2014 2015) (2 4 6 2012 2014)
1 1 1 1

Fooet - + =
3 4 2013 2014 2015

2016
=0

Do d6 (S—P)

Cau 2. (bé thi HSG 7)
So sanh A va B trong mdi trudng hop sau:

2011 2011 2011 2011 2012 2012 2012 2012
A= + + +oiret————; B= + + +oet———
1.2 34 5.6 1999.2000 1001 1002 1003 2000
Loi giai
2011 2011 2011 2011
A: + + R P +—
1.2 34 5.6 1999.2000
=2011. 1—l+l—l+l—l+ ...... +L—L
2 3 4 5 6 1999 2000
=2011. 1+l+l+ ...... +L - l+l+l+....+;
| 35 1999 2 4 6 2000

I 1 1 1 1 1 1 1 1
=201 [ 1+ =+—F+—F+—F—F. it —F—— |- 2| = F—F =+ ——
i\ 2 3 456 1999 2000) [2 4 6 2000}}

=2011. 1+l+l+ ..... +L+L - 1+l+l+....+L+L
23 1999 2000 2 3 999 1000

1 1 1 1 1

=2011. + + +..... +—t—
1001 1002 1003 1999 2000}

B=2012. ! + ! + ! +....+L

1001 1002 1003 2000
Suyra A<B
Cau 3. (Deé thi HSG 7 Truong thyce hanh Sai Gon 2017-2018)

1 1 1 1 1 1

Tinhnhanh: N=—4————— —( —(—  —— — . -

1000 1000.999 999.998 998.997 ~ 32 2.1
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Loi gidi
. 1 1 1 1 1 1
Tacd: N= — + + Fort—+—
1000 (1000.999 999.998 998.997 3.2 2.1)
1 1 1 1 1 1 1 11 1
= — - + — + — +ot——=+1——
1000 (999 1000 998 999 997 998 2 3 2}

S (1_ Lj _ 499

1000 1000/ 500
Cau 4. (bé thi HSG 7 Thi xa Sam Son 2017-2018)
RUt gon A=1+5+5"+.....+ 5"

Loi giai

52012 _ 1

Tinh 4A= (5—1) A=5"%_1= A=

Cau 5. (Peé thi HSG 7 THCS Hién Quan 2018-2019)
Tinh A=1+5+5°+5%+....+5% +5%

Loi giai
A=1+5+5"+5"+....+5%+5° (1)
BA=5+5°+5°+5%+....+5° 45" ()
5 -1

Trir vé theo vé (2) cho (1) taco: 4A=5"-1= A=

Cau 6. (Pé thi HSG 7 THCS Ly Thuong Kiét 2017-2018)

. 1 1 1 1 1 1
a) Rutgon A= — - - —
100 100.99 99.98 98.97 32 21

b) Tim sb tu nhién n thoa mén diéu kién :

2.22+32°+4.2" +....+(n -1) 2"t n2n =2m3

Loi giai
2) A= t +r 1+ 1 1
100 100.99 99.98 98.97 32 21
1 1 1 1 1 1
A= - + + +vrnt—+—
100 1100.99 99.98 98.97 3.2 2.1]
1 1 1 1 1 1
A=——m | —+—+....+ + +
100 \1.2 2. 97.98 98.99 99.100)
1 1 11 1 1 1 1 1 1
A=——|1-—+——=+... —_———t———t———
100 2 2 3 97 98 98 99 99 100)
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A=1;O_(1_1(1)0)= _54:)9

b) 2.2° +3.2° +4.2° +....+(n-1)2" +n2" =2"* (1)
bat B=22"+32°+4.2'+.....+(n-1).2"" +n.2"
—=2B=2(22°+32°+42"+....+(n-1).2" +n2")
2B=22°+32"+4.2°+....+(n-1)2" +n.2"
2B-B=(22°+32"+4.2°+....+(n-1)2"+n2"")
~(222+3.2°+4.2" +......+(n-1).2" +n2")
B=—2°-2'-25— ..-2"+n2""-22?
=—(2+2"+ 2+ 4 2") 402" -2
PatC=2"+2*+2°+....4+2"

=2C=2(2+2' 42+, +2") =2+ 20+ 20 4 2
2C-C=(2"+2°+2° +..42") (2 +2" + 2 +.....+2")
Cc=2"1-2°

Khi d6 B=—(2""~2°)+n2"* - 2°

=2+ 2°+n2" -2° = 2" 4 n2" =(n-1).2""

Vay tur (1) taco: (n—1)2m =2

2"* —(n-1).2"" =0

2”*1.[233 —(n—l)] —0=2%-n+1=0=>n=2%+1

Vay n=2%+1

Cau 7. (Pé thi HSG 7 THCS Ly Thuong Kiét 2017-2018)
Chung minhrang : 2+2° +2° +2* +2° +......+ 2% + 2'° chia hét cho 31

Loi giai
Pit D=2+2"+2+2° +2° +....+2% + 2 (c6 100 sb hang)

=(2+2°+2° 42" +2°)+ (20 +27 + 22+ 2° + 2°) ..+ (2% + 27 + 2% 4+ 2% - 2') (c6 20 nhom)
D=2.(1+2+22+23+24)+26.(1+2+22+23+24)+...+296.(1+2+22+23+24)

D=2.31+2°31+...+2%31
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D= 31.(2+26 T +296) chia hét cho 31

Vay D=2+22 423424254+ ... +2% 42 chiahét cho 31

Cau 8. (Peé thi HSG 7 Huyén Tam Nong 2018-2019)
Tinh bang gia tri biéu thic : B = 2,2, a2
1.3 35 2011.2013

Loi giai
, 2 2 1111 1 1 1 1
TacO: B=—+—+....cA—— ="+ -4+ ... —
1.3 35 20112013 1 3 3 5 5 7 2011 2013
.1 2012
2013 2013
Cau 9. (Pé thi HSG 7 tinh Bic Giang 2012-2013)
Cho S:1—1+£—1+ ...... + L - ! + 1 va P= L + 1 4o+ 1 + 1 Tinh
2 3 4 2011 2012 2013 1007 1008 2012 2013
(S_P)2013
Loi giai
Ta co:
1 1 1 1

P=—u-t+—— —t—
1007 1008 2012 2013

1 1 1 1 1 1 1 1
=1+—+...+ + + +oit——+— | 1+ =+ —
1006 1007 1008 2012 2013 2 1006

2

1 1 1 1 1 1 1 11 1
1+ =+.....+ + + +ot——+— |-2| ==+ =+ ——

2 1006 1007 1008 2012 2013) (2 4 6 2012)

1.1 1 11
=l-—4+=———+... -———+——=S
2 3 4 2012 ' 2013

Do dé (S—P)"™” =0

Céau 10. (D& thi HSG 7 huyén_ Hiép Dtc_ 2018-2019)
Rutgon: B= (—5)0 + (—5)1 +(—5)2 + (—5)3 Fot (—5)2016 + (—5)2017.
Loi giai
...... i (_5)2016 " (_5)2017 + (_5)2018
0 2 3 2016 2017
B= (—5 +(—5) +(—5) +(—5) Fon, +(—5) +(—5)
)

|
N
N—
™
I
|
N
=
+
T
)]
N—
(3]
_I_
|
)]
N—
+

2018 1_52018

Do dé: (—5 B—B:—6B:(—5) ~1=B=

Cau 11. (Pé thi HSG 7 huyén Tién Hai 2016-2017)
Tinh gia tri biéu thuc; B=12.3+2.3.4+3.45+4.5.6+...+17.18.19

Loi giai
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4B:1.2.3.4+2.3.4.(5—1)+3.4.5.(6—2)+ ...... +17.18.19.(20—16)

4B=1234+2345-1234+3.45.6-23.4.5+....+17.18.19.20-16.17.18.19
4B=17.18.19.20
B=17.18.19.5=29070

Cau 12. (Pé thi HSG 7 huyén Truc Ninh 2018-2019)
Thyc hién phép tinh:

b)_l_l_l__i_i
99.97 97.95 9593 53 3.1

Loi giai
b)_l_l_l__i_i
99.97 97.95 9593 53 3.1

1 1 1 1 1
=—| —+—+..t + +
(1.3 35 93.95 95.97 97.99)

2 2 2 2 2
J—=+—+.t + +
3 3 93.95 9597 97.99

1

21 5

1(1 1 1 1 1 1 1 1 1 1
=—|-—F-——F =t ==+ —=——

2(1335 93 95 95 97 97 99)
_ 111

21 99
_ 19

2799
_ 49

99

Cau 13, (Pé thi HSG 7 huyén Quang Trung 2018-2019)
Thuc hién phép tinh:

111 1
ST S
5_2 3 4 100
P, 9% 9 L
12 3 99
Loi giai
111 1 111 1
ST S TS
5__2 3 4 100 _ 2 3 4 100
99 98 97 1 7100-1_100-2 100-3 100-99
Lty g e o 1 ; —— .
1.1 .1 1
e S e
2 3 4 100

St
1 2 3 99

~ (100 100 100 100 1 2 3 99
P T |-
(T )
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1 11 1 1 11 1
=4+ 4 — 4t —
_ 2 3 4 100 _ 2 3 4 100
100 + 1+1+ ..... +i -99 1+100. 1+1+1+ ..... +i
2 3 99 2 3 4 99
1 11 1
S+
__ 2 3 4 100 _1
100. 1+1+£+ ..... +i 100
3 4 100

Céau 14. (D& thi HSG 7 huyén 2018-2019)
Chutng minh rang:

11 1 1 1 1
B_§+3—2+3—3+ ..... +32012+32013<E
Loi giai
1 1 1 1 1
b)B:§+3—2+3—3+ ..... +32012+32013
1 1 1
3B=1+—+3—2+7 ..... PETIE
1 1 1 1 1
3B-B=1- 2013:>2B_1_ 2013 _5_232013 )
Vay B<l
' 2

Cau 15. (Peé thi HSG 7 truong THCS Diang Thai Son 2018-2019)

. 1 1 1 1 1
a) Tinh : B:—§+3—2—3—3+ ..... +3?_F
. 1 1 1 1 11
b) Chungmlnh.g<5—2+6—2+7—2 ...... 1002<Z
Loi giai
1 1 1 1 1
a)B=—§+3—2—3—3 ...... 3?—351
_ 1 1 1 1 1
) () (3 ()" ()
1 =—1 + L ! + !
) ) () ()
:%B:i— 1 :—351—1:]3:—351—1

_3 (_3)52 352 4‘351
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< 1 1 ,
b)DatA:—2+? — e —, ta co:
*A<L — L+ ...... !

45 5 6.7 99.100

I 1.1 1 1 1 1 1 1 1 1
=———t———+———+.... — =<

4 55 6 6 7 99 100 4 100 4
fA> L ! b 1 t.1

t—"t....t + =
56 6.7 99.100 100.101 5 101 6
CéAu 16. (P& thi HSG 7 huyén Giao Thity 2016-2017)

.2 . 1 1 1 1 1 1
ChO bleuthu’C. A:—§+3—2—§+3—4—3—5 ..... 31%
Tinh gi4 tri cua biéu thuc B = 4|A|+31—100
Loi giai
1 1 1 1 1 1
b)A:_§ 3_2_§ 3_4_3_5 ...... W
1 1 1 1 1
3A=-1+= 2 §—34 ...... +3E

1 1 1 1

1 1 1 1
B:4|A|+W:4Z(1_WJ+31T=1

Cau 17. (P& thi HSG 7 huyén Giao Thiy 2016-2017)
Cho M :i+i+i+....+i. So sanh M véi L
15 105 315 9177 12

Loi giai
, .1
Sosanh M véi —
12

1 1 1 1

= + - ot

135 357 579 19.21.23

4 4 4 4

+ + ot
1.35 357 579 19.21.23
1 1 1 1 1 1 1 1
—— et

=4M =

"13 35 35 57 57 79 1921 21.23
1 1 40

T3 2123 483



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

vit_40 .40 .t
12 480 483 12

Cau 18. (Pé thi HSG 7 huyén Truc Ninh 2017-2018)

1 1 1 1 1 1 1
CMR ?—7—44‘ ...... +W_7W+ ..... +7E—71T<5
Loi giai
< 1 1 1 1 1 1
Bat A:?_T ...... 74n72 7? ..... 798_W
Ta co:
1 1 1 1 1
49A:1——2+ ..... +W—W+...+%—7E

:>50A:1—71—100<1:> A<%
Céau 19. (D& thi HSG 7 huyén Pong Hung 2018-2019)
Cho biéu thuc: A=—%+3i2—3—13+3i4—3i5+...+3%

Tinh gia trj cua biéu thic B = 4|A| +3%.

Loi giai
1 1 1 1 1 1
1 1 1 1 1
3A:—1+§—3—2+¥—3—4+...+3E
1
A+3A:—1+31W

1 1 1 1
= A<O :>|A| =_Z(_1+31WJZZ(1_31WJ

1 1 1 1
B :4|A|+31T:4Z(1_31Tj+3lw:1

Céu 20. (D¢ thi HSG 7 huyén Cam Thity 2018-2019)
1 9 9 9 9

B=—+ + + +ot—
19 19.29 29.39 39.49 2009.2019

Loi giai
1 9 9 9 9
B=—+ + + ot ———
19 1929 29.39 39.49 2009.2019
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10 10 10 10 10 10
—B= + + + +ot—

9 9.19 19.29 29.39 39.49 2009.2019
0,1 1 1 1 1 1 1 1 I
9 9 19 19 29 29 39 39 49 T 2009 2019
10,1 1

9 9 2019

98_673—3

9 3.2019

670 9 67

T32019'10 673

Cau 21. (Dé thi HSG 7 huyén CAm Thity 2018-2019)
Tim sb tu nhién nthéa man: 2.22+3.2°+4.2* +....+n2"=2""

Loi giai
2.2 4+3.2° 442" +....+n2" =2""°
pat: A=2.22+3.2°+42+...+n.2"
= 2A=22+32"+4.2°+...+n2""
= 2A-A=22+32"+42°+....+n2" -22?2-32°-42"—...—n2"

= A=n2""-2"—(2°+2°+2' +2° +..+2")
Pit:B=2+2°4+2'+2°+...4+2"

—2B=28+2% 4204+ 2042
=2B-B=(2+2"+2°+... 42"+ 2" —(2° + 2 +2* + 2° + ...+ 2")
= B=2""-2?

— A=n2™ 22 (2" %) =n2™ _ 2™ = (n_1)2"

— (N—1)2" = 2™

=>n-1=2"=16=n=17

Vay n=17

Cau 22. (Pé thi HSG 7 huyén Xuin Duong 2013-2014 )

2 3 2000
Tinh [E—Sl). 3——81 . 3——81 ........ 3 -81
4 5 6 2003

Loi giai

2 3 2000
[E—Slj. 3——81 . 3——81 ........ 3 -81
4 5 6 2003
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6

Trong day sb c6 35—81 =0

2 3 2000
:>(§—81). 3——81 . 3——81 ........ 3 -81|=0
4 5 6 2003

Cau 23. (P& thi HSG To#n 7 huyén Hi¢p Hoa 2016-2017)

Loi gidi
45 1 16.17

S e A :2(1+2+3+ ...... +17-1)

:1_(17.18 _1j
2

=76

Cau 24. (Pé thi HSG Ton 7 Truong Giao TAn nim hoc 2016-2017)
, 1 1 1 1 1 1
Ratgon A = - - - — s
100 100.99 99.98 98.97 32 21
Loi gidi
1 1 1 1 1 1

T100 10099 9998 9897 7 32 21

1 1 1 1 1 1
=—- + + Fot—+—
100 (100.99 99.98 98.97 2 2.1)

1 1 1 1 1 1
=— | — 4 —+.t + +
100 [1.2 2.3 97.98 98.99 99.100]

A=—- 1—1+l—£+ ..... +i—i+i—i+i—i
2 2 3

97 98 98 99 99 100
Al (j 1) -4
100 100) 50

Cau 25. (Pé thi HSG Toan 7 Truwong Giao Tan nim hoc 2016-2017)
Tim s6 tu nhién nthéa man diéu kign: 2.2% +3.2° +4.2* +...+(n-1)2" +n.2" =2"*

Lo gidi
2.2°4+3.2°+4.2° +....+(n-1)2"" +n.2" =2"% (1)

Dit



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

B=22°+32°+4.2"+....+(n-1).2"" +n.2"
=2B=2(22°+32°+42"+....+(n-1).2"" +n2")
2B=22°+32"+42°+....+(n-1)2" +n.2""
2B-B=(2.2°+3.2"+4.2°+....+(n-1)2"+n.2"")
~(22°+32°+4.2" +......+(n-1).2" " +n.2")
B=—2°—2'-2°— .—2"+n2"1-22?
=—(2+2'+2°+.. 4 2" 402" 220

pat

C=2°+2"+2°+....+2"

=2C=2(2+2'+2% 4. 42" ) =2+ 20+ 204 4 2"
2C-C=(2+2°+2°+...+ 2" )= (2 +2' +2° +.....+2")
Cc=2"1-2°

Khi d6 B=—(2"+1—23)+n.2"+1—23
— _2n+1 +23 + n.2n+l _23 — _2n+1 + n.2n+l — (n _l)-2n+l
Vay tur (1) taco: (n—1)2"* =2"*

2n+34 _(n —l).2n+l — 0
2" 2% -(n-1)]=0=2"-n+1=0=>n=2%+1

Vay n=2%+1

Cau 26. (Pé thi HSG Ton 7 Trwong Vinh Yén nim hoc 2018-2019)
Tinh S=2"%° 2% 4 2% 4 4222

Loi gidi
S =(-3)°+(-3)" + (-3)*+(-3)°+..+ (-3)".
-3S = (-3).[(-3)°+(-3) +(-3)% + ....+(-3)**™]
= (-3)"+ (-3)+ ... +(-3)""]
-35 =S =[(-3)" + (-3)*+...+(-3)"°]-(3) - (-3) "-..-(-3)*"%,
-4S = (-3)%%%.1,

S _ (_3)2016 _1 _ 32016 _1 _ 1_ 32016
—4 —4 4
Cau 27. (Pé thi HSG Toan 7 Truwong THCS TT Hau A nim hoc 2017-2018)
Bibt 12 + 22 + 3% +.....+10? = 385. Tinh S=22 + 4% + 6% +......+ 20?
Loi gidi
S=224+4*4+6%+...+20° =22 (12 +22 43 4., +102):4.385:154O



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

CAu 28. (Pé thi HSG Toan 7 Huyén Triéu son nim hoc 2015-2016)
Tinh gi4 tri cac biéu thirc sau:

A=E 1+i 1+i 1+i ...... 1+;
2 1.3 24 35 2015.2017

Loi gidi

A:E.(1+ij(1+ij(1+ij ....... (1+;j
1.3 2.4 35 2015.2017

2
_1(22 §§ 4 4 2016 2016
2(13)2°4)(3'5)"" 2015 2017
_1(22 §§ 4 4 2016 2016) 2016
2(13)\2°4)(3'5)"" 2015 2017 ) 2017
Cau 29. (Pé thi HSG Toan 7 Truwong THCS An Twong Pong nim hoc 2014- 2015)
Ch S=l+—+l+ ..... i+—+i i+£+i ..... §+— Haytmh—

+ va P= ot
3 4 48 49 50 49 48 47 2

Loi gidi

1 2 3 48 49 1 2 3 48
=—4—+—+.t—+—=| —+1|+| —+1|+| —+1|+....+| —+1|+1
49 48 47 2 1 49 48 47 2

(50 50 50 SOJ 50 50 50 50 50
+ +— |+Hl=—F+—+—+—+

=l —+—+—+.....
49 48 47 2 50 49 48 47 2

— o+ St —+
=50. i+i+ 1 +1 :>§= 2 3 4 49 50 =i
50 49 48 2 P

50 49 48 T2

Cau 30. (Peé thi HSG 7 Huyén Kim Thanh 18-19)
1 1 N 1 N 1 _i
a+b+c b+c+d c+d+a d+a+b 40

Cho a+b+c+d =2000va

, ., a b c d
Tinh giatricua S = + + +
b+c+d c+d+a d+a+b a+b+c
Loi giai
a b C d

Taco: S =

+ + +
b+c+d c+d+a d+a+b a+b+c

a+b+c+d a+b+c+d a+b+c+d a+b+c+d
b+c+d c+d+a d+a+b a+b+c

Dod6 S=—4+ 2000.i =46
40

S+4=

Cau 31. (bé thi HSG 7 huyén Lam Thao 2016-2017)
Ching to rang: M =75.(4%Y + 4% 1+ +4% +4+1)+25 chia hét cho 10°

Léi gidi

M=75.(4°" +4%°° + . +4° +4+1)+25



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

M=25.(4-1).(4% + 4 4. +4°+4+1)+25

M =25[4.(4% + 4% 4+ 47 4+ 441) — (4% +47° 4+ 42 +4+4D)]+25
M =25.(42"8 + 4% 4+ 4% +4) - 25.(4%° + 4% . +4°+4+1)+25

M = 25.4%% _ 25425

M = 25.4°"® = 25.4.4°° =100.4°"" :100

Vay M 10

Cau 32.(bé thi HSG 7 huyén Vinh Lc 2017-2018)
Tim ti s6 cua Ava B, biét rang:

1 1 1 1
A= + +oe —_— .t
1.1981 2.1982 n.(1980+ n) 25.2005
1 1 1 1
B=——+—+..... _— o —
1.26 2.27 m.(25+ m) 1980.2005
Loi giai
Ta co:

11 (3_ 1 j 1 (1 1 j
n(1980+n) 1980\ n 1980+n 'm(25+m) 25(m 25+m
Ap duyng tinh A va B ta duoc:

1 (1 1 1 1 1 1
= g == +=— Font————
1980 \1 1981 2 1982 25 2005

1 (1 1 1 1 1 1
=——|Zt=tt— || —F——+.t ——
1980 {(1 2 25) (1981 1982 2005}}

1 (1 1 1 1 1 1}
ettt — ———

“o5\1 26 2 27 1980 2005

1[(1 1 1 11 1
=—||c4+=F it — || —F—F .t ——
25 Kl 2 25) (1981 1982 2005}}

A 1 1 5
Vay == ——.—=_—
B 1980 25 396
Cau 33.(bé thi HSG 7 huyén Thanh Ha 2016 - 2017)
Chimng minh rang: 3 +3%% +3*° 4 ...+ 3% chia hét cho 120(x e N)

Loi giai
3x+l+3x+2+3x+3+""+3x+100
:(3x+1 n 3x+2 +3x+3 i 3x+4) i <3x+5 +3x+6 +3x+7 T 3x+8) T +(3x+97 T 3x+98 T 3x+99 +3x+100)
=3 (3" +30+3°+3")+3 (3 +3 +3+3")+...+ 3%, (31 + 37 +3°+3")
=3120+3"* 120 +...... +37%.120
=120(3 +3"* +....+ 3“96)5120



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

Cau 34. (bé thi HSG 7 huyén Thanh Ha 2016 - 2017)

2011 2011 2011 2011 2012 2012 2012 2012
A= + + Foveet ‘B= + + +ot
1.2 3.4 5.6 1999.2000 1001 1002 1003 2000
Lot giai
2011 2011 2011 2011
= + + +orrt———
1.2 34 5.6 1999.2000
=2011. 1—1+1—1+1—1+ ..... +L—L
2 3 45 6 1999 2000
=2011. l+l+l+ ...... +i — 1+£+l+ ...... +L
i 3 5 1999 2 4 6 2000

=2011.|| 1+ +L+L -2 1+1+£+ ...... +L
1999 2000 4 6 2000

1.1
L 5 6 2
=2011. 1+l+l+l+l+l+....+i+i - 1+1+1+_._+L+L

L 2 3 4 5 6 1999 2000 2 3 999 1000
:2011.[ t 1.1

+ + +on -i-L
1001 1002 1003 2000]

B:2012.( L 1 L +ij:>A<B

+ + +
1001 1002 1003 2000

Cau 35. (bé thi HSG 7 huyén Khoai Chau 2014-2015)

Cho A= 1—1 1—1 1—1 ..... L—l i—l.Sosénh AVéi L
2 3 4 2015 2016 2015

Loi giai

-1 -2 -3 -2014 -2015 -1 s -1
""" 2015 2016 2016 2015

Cau 36.(Pé thi HSG 7 - Dé 073)
a) Ching minh rang 7° + 7° — 7% chia hét cho 55

b) Tinh A=1+5+5*+5>+....+5% +5°
Loi giai

a) 7“.(72 +7-1)=7"5555
b) A=1+5+5*+5%+....+5% +5°(1)
5A=5+5"+5+....+5°+5" (2)

51
Tru vé theo vé (2) cho (1) tacé: 4A=5"—1= A= > 1




GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

Cau 37. (Dé thi HSG 7 Huyén Luc Nam 2018-2019)

Chang minh rang: i+i+i+ + L <i
56 7T 2004° 40
Loi giai
1 1 1 1
A< + + Foee
456 5.6.7 6.7.8 2003.2004.2005

1/ 1 1 1 1 1

<|= ——t——...t -
(2(4.5 56 6.5 2003.2004 2004.2005

Lt 1 3 111
245 2004.2005) 2°45 40

Cau 38. (Dé thi HSG 7 truong Hong Dwong 2017-2018)
a) Tinh : B:—1+i2—i3+ _____ +i_i

3 3 3
1.1 11
62 7 100° 4

. 11
b)Churng minh: €<5—2+

Loi giai
a) Taco
1 1 1 1 1
Pty Tyt T
1 1 1 1 1
33823.(—§+3—2—3—3 ...... F—FJ
1 1 1 1 1
:>3B=—1+§—3—2 g— ...... 349_ﬁ
1 1 1 1 1 1 1 1
:>3B+B:[—1 5—3—2 ? ....... 3? 350)'1'( 3+3—2—33
1
= 4B=-1-4
1.
:>B=(—1—§j.4
1 1
:B:Z(_l_ﬁj
b) bat A:iz+i+iz+ ...... +—,taco:
5 6° 7 100
L1 11 1
—_—t—t+—+...... + —
45 56 6.7 99.100
1111 11 1 1
> A<———F———F+———+..... +———
4 5 5 6 6 7 99 100

)



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

1
=A<—(1
SO
. 1 1 1 1
—+— .t +
56 6.7 99.100 100.101
SAst b
5 101
ps 3696 1
505 576 6
1
=A>— (2
- (2)
1 1 1 1 1 1
To () va(2)suyra: =<—+—+—+....+ =
() () y 6 5° 6° 7° 100> 4
Cau 39. (Deé HSG huyén Bén Lirc 2018 - 2019)
2_ r
Chuing to rang S:§+§+E+ ..... +n zlkhﬁng la s6 tu nhién véi moi neN,n>2
4 9 16 n
Loi giai

2° —1+32 —1+42 —1+ +n2 -1

22 32 42 """ n2
=1—2—12+1—3i2+1—%+ ..... +1—n—12
1 1 1 1
= (1+1+1+....+1)—(?+3—2+F+ ..... +F]

=S<n-1 ()

11 1.1 11 1
12'3 23'4* 34" 7'n* (n-1)n

Nhan xét: iz <
2

> —=+—=+—+..... +—t . + =1-—<1
22 32 4 n> 1.2 23 34 (n-1)n n
1 1 1 1
= - 22+3_2+F+ ...... +F >-1
1 1 1
3(”-1)—(?4'3—24'4—24' ...... +Fj>(n—1)—1:n—2
=S>n-2(2)

Tir (1) va (2) suy ra n—2<S <n—1hay S khong la s6 nguyén

Cau 40. (bé thi HSG 7 PGD huyén Chau Déc 2018-2019)
Tim s tu nhién nthéa man diéu kién: 2.22 +3.2° +3.2* +.....+n.2" =2m4



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

Loi giai

Pat $=2.22+32°+4.2" +....+n.2"
$=28-5=(22°+32"+4.2°+...+n2"")-(2.2°+3.2° +4.2" +...+n2")
S=n2"-2°— (242" +... 42" +2")

Dt T=2"+2"+...+2"" + 2" Tinh dugc: T =2T -T =2""-2°
=S=n2"-2°-2"14+2° = (n-1)2""

=(n-1)2" =2""=n-1=2" = n=2"+1=1025

Cau 41. (Dé thi HSG 7 huyén QUﬁ SON 2018-2019)
Thuec hién tinh:

a) S =20 o o8 _ 5 g
1 1 1 1
b)P=1+§(1+2)+§(1+2+3)+Z(1+2+3+4)+ ..... +E(l+2+3+""+16)
Loi gidi
a)
28 — 22011 _ 22010 _ 22009 — _ 22 _ 2
28_8 :22011_22010+22010_22009+22009_ ..... _22+22_2+2_1
S — 22011 _2.22010 +1_1
b)
123 134 145 1 16.17
P=l4+o— 4= —+=.—+..... —
2 2 3 2 4 2 16 2
2 3 4 5 17
===t =..... +—
2 2 2 2 2

=%(1+2+3+ ..... +17-1)=76

Cau 42. (Dé thi HSG 7 truong TAO SON huyén ANH SON 2017-2018)
3 5 7 19

Chuang minh rang: A= T tyg gt 107 <1
Loi giai
Taco:
NI S
1292 9232 ' g2 p2 9%2.10°
212 F-2 42-F 10°-9%

Tz iyt | gig?



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

S U S S R S

12 22 22 3¢ 3¢ 4 9% 107 102
Cau 43. (Dé thi HSG 7 huyén HOA BINH 2016-2017)
1 1 1

a) Tinh gia trj cua biéu thuc: A_i+—+— ...... +
12 23 34 99.100

b) Tinh: 24+8{(—2)2 ﬂ ~274+(-2)

1 1 11 1 1 _ 9
+—+.....+ 1-—+ + .t
1.2 2. 99.100 2 2 3 99 100 100

0
b) 24+8{( 2) —} —2‘2.4+(—2)2:16+8.1—%.4+4:27

Cau 44. (Pé thi HSG 7 huyén Pirc Tho 2015-2016 )

Thuc hign phép tinh: (1+L+L+ ..... = ).4‘3‘5‘7‘ """ —49
8 8.15 15.22 43.50 217

Loi giai
i+ 1 1 N 1 Y 4-3-5-7-...—49
1.8 8.15 1522 4350 ) 217
1(, 1.1 1 1 1 1 1)5-(1+43+5+7+....+49)
==J|l-—4+-———=+———+.F—=——=|.
7 8 8 15 15 22 43 50 217
1 1_ij 5—(12.50+25)_1 49 5-625 7.7.2.2531 2
70 50) 217 750 731 7255731 5
Cau 45. (Pé thi HSG 7 tinh Bic Giang 2012-2013)
Cho S = 1—1+1—£+ ...... + 1 - 1 + 1 va P= 1 + 1 ot 1 + 1 . Tinh

2 3 4 2011 2012 2013 1007 1008 2012 2013

(S P)2013

Loi giai

1 1 1 1

=ttt ——F——
1007 1008 2012 2013

1 1 1 1 1 1 1 1
=|1+—+....+ + + +iiit——F+— [ | I+ =+ —
[ 2 1006 1007 1008 2012 2013] ( 2 1006)

1 1 1 1 1 1 1 1 1 1
=1+ =4+ + + Fot——F—— -2 S+ S+ St ——
2 1006 1007 1008 2012 2013 2 4 6 2012

1 1 1
Forrm——F——=
3 4 2012 2013



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

Do dé (S—P)*" =0

CAu 46. (Pé thi HSG 7 BICH HOA 2017-2018)

Chﬁ:ngminhréng'1<i+i+i+ — 1
6 5 6 70 100> 4
Loi giai
bat A 12+6i2 7—12 ..... +—,taco
1 1 1111 1 1.1 1 1
A<—+—+—+..... ———t———=t... o
45 56 6.7 "99100 4 5'5 6 99 100 4 100 4
1.1, 1 1 1. 1.1
56 6.7 "99.100 '100.101 5 101 6
Vay 1<—+i i L <£
76 5 6 70 100° 4

CAu 47. (P& thi HSG 7 Thanh Thily 2018-2019)
Chuang minh rang:

1 1 1 1 1 1
B:§+3—2+§+ ..... +W+W<E
Loi giai
1 1 1 1 1
B:§+¥+§+ ..... +@+W
1 1 L
B=leormtzmttamm
1 1
3B-B=1 2013 2B=1 32013
1 1 1
:BZE—W<E
1
Viy B <=
ay 5

Cau 48. (P& HSG toan 7 THCS Nguyan Thich 2017 - 2018)

Cho B = 3 8 —+— 15 +— 24 = S @ .Chung to B khong phai 1a s6 nguyén.

279716 " 25 2500
Loi giai

3 8 15 24 2499
Tacdh: B=—4+—4+—+4+—+....+——
4 9 16 25 2500



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

B=49—(1—§+1—§+1—E+1—ﬁ+....+1—@j
4 9 16 25 2500
1 1 1 1 1
B=49—-| —+=+—=+=+..... — |=49-M
(22 F 4 5 502j
1 1 1 1 1
T do M =| = + =+ =+...... —
ronedo (22 ¥ 45 sozj
Ap dung tinh chat < iz !
(n+1)n n* (n-1)n
Ta co:
(1 1 1 1 1} (1 1 1 1 1
Sttt —=tn——s |<| —F+—F+—F—F.... +—
22 ¥ 4 5 50 21 32 43 54 50.49
M<1—£+1—1+E—1+l—1+ ..... +i—i=1—i<l
2 2 3 3 4 45 49 50 50
Ta lai co:
1 1 1 1 1 1 11111
> ——F— = — 4.
23 34 45 56 5051 2 3 3 4 4 5
1 1 49
==
2 51 101

Tir do suy ra 0<M <1= B=49—M khong phai la mot s6 nguyén.

Cau 49. (Pé thi HSG 7 cap truong 2017 - 2018)
Chang minh: S =1+3+5+....4+2n—11a s6 chinh phuong

Loi gidi
S=1+3+5+...+2n-1
S6 s6 hang cua tong: (2n—1-1):2+1=n
Tong: S =(1+2n-1).n:2=n’lasb chinh phuong.

Cau 50. (Pé thi HSG 7 huyén Pirc Tho 2017 - 2018)
Thyc hién phép tinh:

1 1 1 1 \4-3-5-7-...—-49
—+ + e
(8 8.15 15.22 43.50j 217

Loi giai

(l 1 1 j 4-3-5-7-....—-49
§+—+ ..... + .

8
1.1 1 1 1)5-(1+3+5+7+...+49)
l-——+———+. b ———|.

8 15 43 50 217

217 750" 7.31

Céau 51.
Tim ti s6 cia A va B, biét rang:

1

70 8

1 (1_ij 5-(1250+25) 149 5-625  7.7.22531 2
= :

7255731 5



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

1 1 1 1
A= + +.t +..+
1.1981 2.1982 Nn.(1980 + n) 25.2005
1 1 1 1
B=—-+——+...+ +..+
1.26 2.27 m.(25+ m) 1980.2005

Trong d6 A c6 25 sb hang va B ¢6 1980 sb hang.

Loi giai

Tacéh:

1 1 (1_ 1 )
n(1980+n) 1980 n 1980+n
B S WP B
m(25+m) 25 m 25+m
Ap dyng tinh A va B ta duoc:
A 1 (}_ 1 1 1 +i_ 1 )

= +=— +o
1980 '1 1981 2 1982 25 2005

1 11 1 1 1 1
=—[G+=+..+—=)—( + +.ot
19801 2 25 1981 1982 2005
11 1 1 1 1 1

T S

251 26 2 27 1980 2005

1.1 1 1 1 1 1
=—[G+=+.t—)(=+—+.t——
25[(1 5 )—( )]

11

1 2

)]

1980° 26 27 2005
1 1 1 1 1
=—[G+=+.t—) - (—+—+.t——

[( 25) ( )]

25 1981 1982 2005

A 1 1 5
Viy o= o=
B 1980 25 396

Cau 52. (bé thi HSG 7 - Huyén Vinh Bao 2017 - 2018)
-1 2°-1 3F-1 n*-1
+ + +ot

5 7 " (voi ne N van>1)

Cho S, =

Chimng minh rang S, khang la s nguyén.

Loi giai

1 1 1 1
C6S =1-—+1-—+1-—+..+1-—

1 2° 3 n’
=(n-)—(—+—+ +1)

7 S

1 1 1
DatA:§+§+...+F

DoA>0nén S <n-1



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

. 1 1 1 1
Matkhac A<—+—+...+ =1-—
1.2 23 (n=1).n n

=S >(n—1)—(1—1):n—2+£>n—2 (do 1>O)
n n n

—n-2<S <n-1nén S, khdng lasé nguyén

Cau 53. (bé thi HSG 7 - Huyén Thaéi Thuy 2015 — 2016)

a) Cho f(x) = ax” + bx + ¢, véi a, b, ¢ Z. Biét f(-1); f(0); f(1) déu chia hét cho 3. Ching minh
rang a, b, ¢ déu chia hét cho 3.

b) Cho dathuc B(X) =1+ X + Xx*+ X*+ ...+ x* + x'®. Tinh gia tri cta da thuc B(x) tai

X ==

2

Loi giai

a) Taco:f(0)=c; f(1) =a+b +c;f(-1) =a —b +c
+)f(0):3=c:3
HfD):3=a+b+c:3=a+bh:3 1)
+)f(-1):3=>a-b+c:3=a-b:3 (2)
Tur (1) va(2)Suyra(a+b)+(a-b):3=2a:3=a:3vi(2;3)=1=hb:3
Viya, b, c déu chia hét cho 3
b) Vi x = % thi gié tri cua da thuc

1 1 1 1 1 1 1 1 1 1 1 1
B=1+§+?+§+...+F+?+W 28:2(1+§+?+§+"'+F+F+Wj
1 1 1 1 1
:2+1+§+?+§+"'+F+ﬁ
:>2B:(1+1+i+i+...+i+i+ 100)+2-i

2722 2R E 0l T
:>ZB:B+2—%
:BzZ—%
Vay B—Z—%

Cau 54. (bé thi HSG - Huyén Hiép Hoa 2019 - 2020)
a.Cho H=2%10_2%% _2%% _2_1  Tinh 2010"
b. Thuc hién tinh
1 1 1 1
M=1+=(1+2)+=(1+2+3)+=(1+2+3+4) +...+ —(1+2+3+...+16)
2 3 4 16
Loi giai
Taco  2H= 2% 2210 _2%% 2% 2
2H_H — 22011 _ 22010 _22010 _22009 + 22009 _22 + 22 _2+ 2+1
H — 22011 _ 2 22010 +1
H =22 _2%,1-1 = 2010" =2010



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

b, Thuc hién tinh:
M=142 23,1
2 2 3

145 116.17
— =
2 42 16 2

:%(1+2+3+...+17—1)

:;(1718_ ) -
2\ 2

Cau 55. (bé thi HSG 7 Son Tinh)

0 1 2 2007
a/ Tinh téng: S:(—lj +(_1j +(_1j o +(_1j
7 7 7 7
b/ Thyc hién phép tinh:

M :1+%(1+2)+%(1+2+3)+%(1+2+3+4)+...+%(1+2+3+...+16)

Loi gidi

a/

1 1 1 1 1 ) 1 1 1 1
S:l—7+?—¥+7—4+ ..... —W ’ 7827—14‘7—7—24‘?— ..... —W

1

7_72007

=S =
8

b/
_ 123 134 145 11617 2 3 4 5 17
M=1+——+—- —+——+. .+ —— =—+—+—+—+..+—

2 2 3 2 42 16 2 2 2 2 2 2
=1(1+2+3+...+17—1) _1 %—1 =76
2 20 2
Cau 56. (Pé thi HSG 7 huyén Kim Thanh 2016-2017)
ChoA:1+l+l+...+ 1 B= 1 + 2 + 3 +...+2015+2016.T|'n

2 3 4 2017 2016 2015 2014 2 1

Loi gidi

1 2 3 2015 2016 _ _
B= + +.o.+ + B=

2016 2015 2014 2 1

— 41|+ 2 ——+1 |+ i+1 +..+ 20£ +1
2016 2015 2014 2
2017 2017 2017 2017 2017

.t +
2016 2015 2014 2 2017

B =2017. 1+1+1+...+i
2 3 4 2017

.8S=

7—

72007
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B 2017
Cau 57. (P& thi HSG 7 huyén Chi Linh 2017-2018)
Thyc hién phép tinh: A—1+ ! +— L +...+;
2 23 34 2017.2018
Loi giai
2111111 1 1
e —————
12 2 3 3 4 2017 2018
L1
1 2018
2017
2018
Céu 58.
Tinh S=2'°-2% 4 2% 4 +2?-2
Loi giai

S ( -3)° +(=3) + (- 3) (—3)3+...+ (-3)"".
(-3)[ (-3 (=8 + ok (-3)" |
=(-9)'+ (- )2+ +(- >2°161
-38=8=| (3) +(3) 4.+ (3) |- (3) - (33) = (3)™.
_4S— (_3)2016 1
(_3)2016 -1 ~ 32016 _1 ~ 132016
-4 -4 4

Cau 59. (Pé thi HSG 7 Huyén Yén Lac 2014-2015)

1)Cho B = % §+ 15 +— 24 +. ..+& Chimng to B khong phai 1a s6 nguyén.

16 25 2500

S=

2) Xét tong T:§+2—32+2iz+...+% . Hay so sanh T véi 3.

Loi Loi giai

DTace: B=49—[1-341-8,9 15,4 24, 249
479 16 25 2500

1111'”1]

Ap dung tinh chat

<—=<
(n+Dn n* (n-Dn
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(1 1 1 1 1 1 1 1 1 1
Taco | s+o+—S+++t—= |<| —+——+—+—++——
21 32 43 54 50.49

_%+...+i_i 1_i<1

4 49 50 50
1.1 1 1 11,1111

., 1
Talaico: M > —4+ —+—+—4- 4 ——
23 34 45 56 5051 2 3 3 4 4 5

11 49

2 51 101

Tirdo suyra 0<M<1, Do dé B = 49— M khong phai 1a mot sb nguyén.

1

50 51

3 4 2015 3 4 5 2015

.. 2
2) Taco: T—2—+§+§+...+ s nén 2T = 2+2—+?+§+

3 2 4 3 5 4 2015 2014 2015
21 21 +?_?+?_§+”'+ 2013 - 20131 - 2014

2T-T=T=2+

Error! Digit expected.

, 1 1 1 1
Trongdo N_§+?+§+ +W

Ta lai c6 2N:1+%+i+ 1 L

22 §+"'+22012

2ZN-N=1- L =N«<1

2 2013

Trdosuyra T<2+1- 2015<3.

22014
Cau 60. (Pé thi HSG 7 Tinh Bic Giang 2012-2013)

Cho S= 1_%+1_1+ 111 11

ot - + vai P=——+—+
3 4 2011 2012 2013 1007 1008

)2013

(s-P
Loi Loi giai

ChoS= 1—l+1—l+...+ 1 - 1 + 1 va
2 3 4 2011 2012 2013

1 1 1

=— 4+ 4+.4——+——_Tinh (S—P
1007 1008 2012 2013

)2013

+ Ta cé:

1 1 1 1
=t ——t——
1007 1008 2012 2013

11 1 1 1 1 1 11
1+—+—+...+ + + fot———F+—— |1+ =+ =+
[ 2 3 1006 1007 1008 2012 2013} ( 2 3

22013

1

+— :
2012 2013

1

+ _
1006

)

Tinh
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11 1 1 1 1 1 1 1 1 1
=l1+=4+=+...+ + + o ——F—— | 2| S+ —
2 3 1006 1007 1008 2012 2013 2 4 6 2012
1 1 1
=1-—+=—-"4.... —t——=
3 4 2012 2013
Do d6 (S—P)*"=0.
Cau 61. (Pé thi HSG 7 huyén Qué Son 2012 - 2013)
Cho A:%+2—22 %+%+%+ §i+1oo .So sanh A vai 2.
Loi Loi giai
2 3 4 5 99 100
2A = 1+2+2—+§+¥+...F+F
2 3 4 99 100 1 3 4 99 100
2A-A=A=UE ot ot m o)~ (5 22 TR T T gm T ym
1 1 1 100
Sttt
bat B= 1+1+i+ +%
2 2° 2
Co ZB=2+1+%+2—12...+%
1 1 1 1 1 1 1
2B-B=B=2+1+—+=.+—=-(1l+-+=+.+—)=2——
2 2° 2% - 2 22 299) 2%
Cau 62. (Pé thi HSG 7 cép truong 2018 - 2019)
2 , 1 2 3 4 99 100
ChO bleu thu’C C=§—3—2+3—3—3—4 ..... @_W .
Chung minh rang C < 3
16
Loi Loi giai
e 1 2 3 4 99 100 2 3 4 99 100
Bién doi: 3CZ3(§—3—2+3—3—3—4 ..... SE—WJ 3+3—2—3—3 ..... 398 399
Taco
2 3 4 99 100 1 2 3 4 99 100
cre(i-feggrr B T E g E e )
2 3 4 99 100 1 2 3 4 99 100
4C = 1—§+32 33+ +3E_3W+§_3_2+§_3_4 ..... 3E_31T
-2 1 3 2 4 3 100 99) 100
4C =1+ ?4-3 + 3—2—3—2 + —3—3+3—3 + + _3W+3E _31T
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1 1 1 1 100
4CZ1_§+32_33 T g% 3l0
< 1 1 1 1
D t Dzl——-f‘?—?-i‘ —F
. 1 1 1 1 1 1 1
TaCO. 3D:3[1—§+3—2—§ —SEJZ3—1+§—3—2+ —Bﬁ
Khi do
1 1 1 1 1 1 1
4D=3_1+§_3_2+...._3$+1_§+3_2_3_3+...._3ﬁ
1 1 1 1 1 1 1
3D+D:(3_“5_3_24'----_3?)4{1_54”3_2_3_3"’----_3@)
11 1 1 1 1 1
4D:3+(—1+1)+(§—§j+(—?+3—2j+...+(—3w+33j—3w
1
4D:3—3E
1 1
Suyra D= —.(3- Swj
3 1
D= — -
4 43%
1 1
NéntaC(§4C=(§—4—399)—3?—0?
3 1 100
e
1(3 1 100
MAVAVEVE O
3 1 25
.1 25 A3 1 25 3 .. 3
TaC()rsgg+3lw>0nen E_(W-FSIW] < E VayC< E
Cau 63. (P& thi HSG 7 Huyén Giao Thity 2016 - 2017)
11 1 1 1 1

1)Cho biéu thic: A:_§+§_§+3_4_3_5+-“+3W

Tinh gia trj ca biéu thic B =4|A| +3%.



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

2)Cho M—i+ 1 + ! +...+L

~15 105 315 9177

So sanh M Vi i.

12
Loi Loi giai
11 1 1 1 1
DAty
1 1 1 1 1
N A A
1
A+3A=—1+31T

:>A<O:>|A|:—%(—1+ L ]:1(1 1 j

) 2™
1 1 1 1
B:4|A|+31W:4Z(1_31Wj+31w:l
2)M = L + 1 + L .ot 1
1.35 357 5.7.9 19.21.23
= 4M = 4 + 4 + 4 ot 4
135 357 5.7.9 19.21.23
.+ 0+ 011 1 1 o1 11 1680
1.3 35 35 57 57 7.9 1921 2123 3 2123 483
:>M:£.
483
vito40 40 Ml
12 480 483 12

CAu 64. (Pé thi HSG 7 huyén KIEN XUONG 2019-2020)

Tinh gié tri biéu thac 3 45 4 T 4 4B

(1.2 (23 (347 (9.10)
Loi Loi giai

Ta co: 32+ 52+ 72+....+ 192

(1.2)° (2.3 (34) (9.10)
3 7 19
=—+—+—+...+
14 49 09.16 81.100
111111 1 1
=———t———t———+ .t ———
1 4 4 9 9 16 81 100

1

100
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9
100

CAu 65. (Pé thi HSG 7 huyén HOAI NHON 2019-2020)
Tim sé tu nhién n vachit sé a biétring:1+2+3+...+n = aaa
Loi Loi giai

) n(n+l) = —
Taco: 1+24+3+...4+n = > va aaa =a.111=a.3.37

Do do6, tir 1+2+3+...+n = aaa = n(n+1) = 2.3.37a
= n(n+1) chia hét cho s6 nguyén t6 37

= n hoic n+1 chia hét cho 37 (1)

.. Nn(n+1)
Mat khac: T=aaa < 999 = n(n+1) < 1998 = n<45(2)

Tu (1) va (2) suy ra hoac n=37, hoac n+1=37

Vi n =37 thi 2aa = 37—238 — 703 (khong thoa)

Vi n+1=37 thi aaa = g — 666 (thoa mén)

Vay n=36 va a=6.

CAu 66. (P& thi HSG 7 huyén QUYNH PHU 2019-2020)
Chung minh rang: 3 +32 +3*% 4 ...+ 3 chia hét cho 120 (véix € Z)

Loi Loi giai
3x+1 +3x+2 +3x+3 + _|_3x+100

= (BT LB 4B ) (34 B 4B 4B (3T 39 4 FR . 3
=3 (3+3+3+3")+3 (343 +3°+3")+...+37* (3+3 +3° +3")

= 3.120+3%*.120+...+3%.120

=120.(3 +3*" +...+3"%)i120 (dpcm)

Cau67. (D& thi HSG 7 huyén VU NHU 2019-2020)
Ching té ring 1 + 5 + 5% + 5° + ...+ 52° chia hét cho 31.

Loi Loi gidi
1+5+5°+5% +...+5% :(1+5+52)+(53+5“+55)+...+(527 +5% +529)

:(1+5+52)+53.(1+5+52)+...+527.(1+5+52)
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=31+5%31+...+5%.31

=31.(1+53+ ..... +527) chia hét cho 31.

Cau 68. (Pé thi HSG 7 huyén VU NHU 2019-2020)

Chang minh rang: 2i+i+i+ ...... +i2<§ Vi YneN,n>4

2 32 42 n
Loi Loi giai
o X a0, 1669 1 2 A e
+ V6i n=5 dé danh tinh duoc gia tri biéu thic |a —— < =< = va BDT lu6n diung
3600 2 3
+.Vai n>5
DatA:iz+i2+i2+ ...... +i2vacc’)VkeN;k22:>i2< 1
2° 3 4 n k* k(k-1)
(1 1 1 1) 1 1 1669 1 1 1
A=| S+S+S+ |+t <t —+——+...+
2° 3 45 6 n° 3600 56 6.7 n(n-1)
1669 1 1 1 1
A<— 44—
3600 5 6 n-1 n
(1669 1) 1 £1669 lj 2389 2
A<|—+= |-=<| —+= |=——<—.
3600 5) n (3600 5/ 3600 3

Cau 69. (Pé thi HSG 7 huyén YEN MO 2019 - 2020)
Loi giai bang may tinh cam tay

a) Tinh gid tri cua da thuc P(x) =1+ x+x*+x°+... +x" tai x=2,13

(két qua ghi dudi dang s6 thap phan Iy trén man hinh).

b)Tim 2 chit s6 cudi cuia: A = 2210 4 X1 4 P12 4 H2I3 | 2004 | 215 | H20I6
Loi Loi giai

11
10 — X _1

a) Cach 1: Ta c6 thirc P(X)=1+ X+X*+X’+... +X .
X_

2,13"-1

Thay x = 2,13 ta dugc két qua P(2,13)= ~3622,355813.

10
Céch 2: Nhap vao may: Y (2,13")= ta duge két quaP(2,13) ~ 3622,355813.

x=0

b) A=2"°(210+211+212+213+214+215+216)
=(2%)" 130048

Ma 2% = (2° )2 —1024% =1048576
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Ta nhan thay bat ky mot sb c6 dudi 1a 76 thi Iy thira ludn ludn co dudi la 76 (dung may dé kiém
tra)

Do d6: A=130048(...76) =...48.
Vay 2 s6 cudi ctia A c6 gid tri 1a 48.
Céau 70. (D¢ thi HSG 7 huyén Vinh Bao 2017-2018)

-1 2°-1 3F-1 n®-1 : \
+ 5 +332 +..+—— (vé6ineN van >1)

Cho S, =

Chang minh rang S, khong la s6 nguyén

Loi Loi giai
Co S, —1—11+1—%+1—3i+ +1—ni
=(n-1)- ( +i+ +%)
BtA_Z—l2 312+...+%
Do A > 0Onén S, <n-1
1 1

Mait khac A<i+i+...+ =1
12 23 (n=D.n n

=S, >(n—1)—(1—£):n—2+1>n—2 (do l>O)
n n n

—=n-2<S, <n-1nén S, khong la s nguyén

Cau 71. (Pé thi HSG 7 huyén Thanh Oai - 1)

Chuang minh rang : Y S S S S 1
6 52 6% 70 7 100° 4
Loi Loi giai
1 1 1 1 1
a) Ching minh ran — <+ttt —
) g J: 6 5 6° 7° 100° 4
De}t:A:iz+i2+i2+ ....... + 12
5 6° 7 100
Taco:
1 1 1 1 11 11 1 1 1 1 1
<—t——t——tu. + =ttt = S ———< =
45 56 6.7 99.100 4 5 5 6 99 100 4 100 4
As il L t 1. 1.1

+ >
56 6.7 99100 100101 5 101 6
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Véy'l<i+i+i+ + L <1
6 5 60 TP 100° 4

Cau 72. (Pé thi HSG 7 huyén Thanh Oai - 3)

2 2 2015
Tfnh(§—8lj 3——81 3——81 3 -81
4 5 6 2018

Loi Loi giai
3 3 .
Trong day so co 9 -81= 3—2—81: 81-81=0 Do do6 tich bang 0
Cau 73. (@ thi HSG 7 cép truong 2019-2020)
1 1 1 1 1 1 1

1) Ratgon A=

100 100.99 9998 9897 ~ 32 21 21

2) Tim s6 tu nhién n thoa man diéu kién: 2.2° +3.2° +4.2* + ...+ (n-1).2" " +n.2" = 2"

Loi Loi giai
1) Rutgon A= t t 1 1 —...—i—i 1
100 100.99 99.98 98.97 32 21 21

11 1 1 1 1
~100 100.99 99.98 9897 " 32 21

1 1 1 1 1 1
= - + + +.+t—+—

100 \100.99 99.98 98.97 3.2 2.1)

1 1 1 1 1 1
=— | —+—+...+ + +
100 (1.2 23 97.98 98.99 99.100)

1 1 11 1 1 1 1 1 1
=—|]l-—+-—+.. t— - ———
100 2 2 3 97 98 98 99 99 100)
1 _ij
100 100
:i_1+i
100 100
50
__Bd_2

50 100

2) Tim s6 tu nhién n thoa man didu kién: 2.2° +3.2° +4.2* + ...+ (n-1).2" " +n.2" = 2"
2.2 +3.2°+4.2° +...+(n-1).2" +n.2" = 2" (1)

bit B=22°+32°+4.2' +...+(n-1).2"" +n.2"
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Suyra 2B=2.(2.2°+3.2° +4.2' +...+(n-1).2"" +n.2")
=22°+3.2"+42° +...+(n-1).2" +n.2""

2B - B =(22°+3.2° +4.2° +...+(n-1).2" +n.2"")
—(2.2°+3.2°+4.2* +...+(n-1).2""+n.2")

B=-2°-2'-2"—...—2"+n.2""-2.2?

Pit C=2>+2"+2°+.....+2"
Suyra2C=2.(2°+2'+2°+....+2")

=2' 424 2% 4.2
2C-C=(2"+224+2° 442" (22 +2* +2°+.....4+2")
C= 2"-2°

Khi d6: B=—(2""-2%)+n.2"" -2
=-2""+2%+n2"t -2

=-2""4n2" =(n-1.2""

Vay tir (1) ta co: (n—1).2"" = 2"

2"¥ _(n_1).2"1 =0

2" [2%—-(n-1)]=0

Do d6 2* —n+1=0 (Vi 2"" %0 véi moi n)
n=2%+1.

Vay n=2%+1

Cau 74. (D& thi HSG 7 cép truwong 2019-2020)
Chung minh rang : 2+22+2°+2% +2° +.....+ 2% + 2'° chia hét cho 31

Loi Lo giai
Dat D=2+22+2°+2* +2° ...+ 2% + 2! (¢ 100 sb hang)
=(2+22+22 4+ 2" +2)+(2°+ 2" + 22 + 22 + 2 4. 4+ (2% + 27 + 2% 4+ 2% + 2 (c6 20 nhém)
D=2.1+2+2°+2°+2)+2°A+2+2° +2° + 2 +.... 4+ 2°.(1+2+2° + 2° + 29)
D=2.31+2°31+...+2%31

D :31.(2+26 +...+296) chia hét cho 31
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Vay 242 +2° 428 +2° +.....+ 2% + 2 chia hét cho 31

Cau 75. (Pé thi HSG 7 Pong Hung 2018-2019)

Cho biéu thuc: A——%+:‘}iz—3—13 314—315+ 31100 Tinh gi4 tri caa biéu thuc B = 4|A| 31100
Loi Loi giai
1 1 1 1 1 1
1 1 1 1 1

A+3A=—1+%

1 1
a2 )

=A<0=]A| :—%(—Hi]:l(l—ij

3100 4 3100

1 1 1
B 4|A| 3100 _42(1_31W)+31W:1

CAu 76. (P& thi HSG 7 Kim Thanh 2016-2017)

ChoA=%+1+l+ L1 g 1 2 3 2015 20116 o hE

;B= +...
4 2017 2016 2015 2014 2
Loi Lai giai
1 2 3 2015 2016
= + + oot -
2016 2015 2014 2 1

B= L+1 + L+1 + i+1 +...+ 2015+1 +1
2016 2015 2014 2
2017 2017 2017 +2017+2017
2016 2015 2014 T2 2017

B =2017. 1+1+l+...+L
2 3 2017

Do d6 ézi

B 2017

Cau 77. (D¢ thi HSG 7 huyén HOAI NHON 2018)
a) Tim tat ca céc cap sb (x; y) thoa mén: (2x—y+7)"" +[x -3~ <0

b) Tim sé ty nhién n va chir s6 a biét rang:1+2+3+...+n = aaa

Loi Loi giai
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a) Tim tit ca cac cip s6 (x; y):

2012 2013

Ta c6: 2012 12 s6 ty nhién chin = (2x—y + 7)™ > Ova [x-3/>0 = [x—3J

2012 2013

Do do, tir (2x-y+7)" +|x—3|

2012 2013

suy ra: (2x—y+7)"  =0va |[x—3|

= 2x—y+7=0 (1) va x=3=0 (2) x=3=0 (2)
T (2) =>x=3

Tir (1) = y=2x+7=23+7=13

Vay cap s6 (X; y) can tim 1 (3; 13)

b) s6 tw nhién n va chir sé a

) n(n+l) = —
Taco: 1+2+3+...4+n = > va aaa =a.111=a.3.37

Do do6, tir 1+2+3+...+n = aaa = n(n+1) = 2.3.37a
=n(n + 1) chia hét cho sé nguyén t6 37

=n hoic n+1chia hét cho 37 (1)
... n(n+l) —
Mt khéac: T=aaa <999=n(n + 1)1998=n < 45 (2)

Tu (1) va (2) suy ra hoacn =37, hoac n+1=37

- \V6i n =37 thi aaa = 37238 _703 (khong thoa)

- Vi n+1=37thi aaa = 36237 =666 (thoa man)

Vay n=36va a=6.

Cau 78. (Pé thi HSG 7 huyén KRONG ANA nim 2013)
Cho 2 biéu thirc P va Q, so sénh gié tri caa hai biéu thirc do.

( 1)2012 E ( 1 jZ g
1006 '
P= £+i+i+...+ 2 + 2 Q= 2 2 \2 3
1,
3

13 35 57 2009.2011 2011.2013 (1j ( 1)”“

2503 T 5

2

Loi Loi giai

a) TacoP= 2(—+i+i+...+ ! + ! )
1.3 35 57 2009.2011 2011.2013
Ap dung : 1 =1( t 1 jvdineN*
(2n-1)(2n+1) 2\2n-1 2n+1
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2 11111 1 1 1 1
P= —|l-—4———t+——c+..+ - + -

2( 3355 7 2009 2011 2011 2013)
_, 1 2012

2013 2013

BRESE

(1)2012 5_(1}2012 g
mo= 2 _21\2) 3

(1)2012 1_(1)2013 (1]2012 (1_1}
2) 3 \2 2) 3 2

11 -6
= == _—=-11
(1)2012_1 6 1
2) 6
2012 \
ViP=="2>0vaQ=-11<0.VayP>
2013 Q ay P>Q
Cau 79. (Pé thi HSG 7 huyén KINH MON 2019)
33,3 111
_ 4 11'13.2 34
1) Tinh M = E_E 5+§_§ 5
4711713 4 6 8
2)T|'nhA:l+l+l+...+L;B: L + 2 + 3 +...+2017+2018.TinhA
2 3 4 2019 2018 2017 2016 2 B
Loi Loi giai
3 3 3 111 3(111] 11 1
4 _—— 4 e o _ 4 —
aA=4 11 13,2 3 4 _ 4 11 13 2 3 4
5 5 5 5 5 5 (1 j5(111j
———t— ———+— 5|4 —|—=+
4 11 13 4 6 8 2 11 13) 212 374
A:§+1: §+§=§:1 Vay A=1
5 5 5 5 5
2
) B = 1 2 3 2017 2018

+..+
2018 2017 2016 2 1

B= L+1 + L+1 + i+1 +.ot 2017 +1(+1
2018 2017 2016 2
2019 2019 2019 +2019+2019
2018 2017 2016 T2 2019

B =2019. 1+1+1+...+i
2 3 4 2019




GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

Dodoé_i Véyé:i
B 2019 B 2019

Cau 80. (Pé thi HSG 7 huyén VINH BAO 2018)
-1 2°-1 3-1 n’ -
+ > + 7 +...+

Cho S, =

Chang minh rang S, khong la s6 nguyén.

Loi Loi giai
Co S, —1—11+1—%+1—3i+ +1—ni
=(n-1)- (—+—+ +—)
BtA_Z—l2 312+...+%
Do A>0nén S, <n-1
1 1

Mait khac A<i+i+...+ =1
12 23 (n=1).n n

=S, >(n—1)—(1—£):n—2+1>n—2 (do 1>0)
n n n

=n-2<S, <n-1nén S, khong la sb nguyén
Céau 81. (Dé thi HSG 7 huyén TIEN HAI 2018)
a) Tim s6 ty nhién n biét rang: 3" + 3" = 270
b) Cho biéu thirc: A:2—12+ t, e
Chung t6 rang A < 1.

Léi Loi giai

Tacd: 3" +3"2 =270=3" (1+ 32) =270

=3"10=270
=3"10=270
=3"=27
=3"=3
=n=3
Vayn=3
b) Ta c6:

M T oY

1, . X
>— (véi neN van>1)

1

+ _—
10?
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/\ —-_1_4__1_4__1_4_;£_+_;£_ _%_4__}_4__%_4__EL_
22 3 4> 52 6% T 8 9 10°
1 1 1 1 1 1 1 1 1
SA<— — 4 —F —
12 23 34 45 56 6.7 7.8 89 9.10
111111 1 1
SA<-——F———F———F . ———
1 2 2 3 3 4 9 10
:>A<1—i
10
:>A<i<1
10
Vay A<l1
Cau 82. (Dé thi HSG 7 cap huyén tinh BAC GIANG 2018)
Cho S=1—1+1—£+...+ t 1 + ! — va P=L+L+...+L+L. Tinh
2 3 4 2011 2012 2013 1007 1008 2012 2013
(S_P)2013

Léi Loi giai

ChoS=1—£+l—l+...+ 1 - ! + 1 va
2 3 4 2011 2012 2013

S SO S S S (S-P)
1007 1008 2012 2013

2013

+ Ta co:

1 1 1 1
P=—+—+. +—+—
1007 1008 2012 2013

1 1 1 1 1 1 1 1
1+ —+—=+...+ + + +ot——F— || I+ ==+ +—
2 3 1006 1007 1008 2012 2013) E 2 3 1006)

11 1 1 1 1 1 1 1 1 1
=|1+—+—+...+ + + Ffot——F— | 2| ===+ ———
( 273" " 1006 1007 1008 T 2012 2013) (2 476 2012)
_L_FL:S
2012 2013

Céau 83. (Pé thi HSG 7 huyén NGA SON, 2017 — 2018)

1. Tinh gia trj biéu thirc: A=(_—5+1—_—4—3):(38i—391)
11 22 33 44 22 22

2018
2. Tinh (M , néu biét: Mol-s4i 1, 1 :N= LI U
N 2 3 4 2018 1010 1011 2018
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, 1 1 1 1 .
3. So sanh C:§+?+"'+52W+52W VO1 Z

4. C6 bao nhiéu phan sb c6 tir s6 bang 9, 16n hon _?3 va nhé hon _?4

Loi Loi giai

1. ¢6: A:(_—5+1+i—3):(38+i—39—1)=_17 Cla_1r
11 22 33 44 22 22° 132 11 168
2.Taco M:1_1+1_l+_“_L ;
2 3 4 2018
.1 1 1 1 11 1
=l =+t =+ +—-2(=+ =+ =+ —)
2 3 4 2018 2 4 6 2018
:1+£+1+£+...+L—(1+£+l+l...+L)
2 3 4 2018 2 3 4 1009
1 1 1
= + +..+ =N
1010 1011 2018
2018
Suy ra: Moo (M) =17 =1
N N
M 2018
Vay | — =1
(]
. 1 1 1 1 1 1 1
3.C04C:5C'C:(1+§+5—2+...+Szw)'(§+5—2+...+52w+52m)
.1 A 1
suy ra 4C—1-52W<1 nén C<Z
4 9 3 . . X o A 36 36 _36
taco —< — <= voixe N quydong tu s6 ta dugc —< — <—
9 X 5 81 4x 60

suy ra60<4x<81 suy ra 15< x < 20,25 nén x  {16;17;18;19; 20}

9 9 9 9
-16'-17'-18'-19' 20
Cau 84. (Dé thi HSG 7 huyén VINH LOC)
Tim ti s6 ciia A va B, biét riang:

1 1 1 1
A= + +..+ +..+
1.1981 2.1982 n(1980+n) 25.2005

1 1 1 1
B=—+—+...+ +..+
1.26 2.27 m(25+ m) 1980.2005

vay ta c6 5 PS thoa man

Trong d6 A ¢6 25 s6 hang va B ¢6 1980 sb hang.

Loi Loi giai



GIAO VIEN: LE THI NGA- TRUONG THCS TAY HO

Taco:

1 2111 )
n(980+n) 1980 n 1980+n
1o ra
m(25+m) 25'm 25+m
Ap dung tinh A va B ta duoc:

A= 1 (1— ! +1— ! +...+i—i)
1980 1 1981 2 1982 25 2005
=i[(}+i+...+i)—( L + : +..+ L )]
19801 2 25" 1981 1982 2005

I S N S SO N O
251 26 2 27 7 1980 2005
=i[(}+1+...+i)—(i+i+...+i)]
2571 2 1980° 26 27 2005
:i[(1+1+...+i)—(i+i+...+i)]
2571 2 25" 1981 1982 2005

vayA__L 1.5

B 1980 25 396

CAu 85. (Dé thi HSG 7 huyén VINH LOC)

1?2-1 2°-1 3*-1 n?-1
+ +

2 3 +..+ 2

Cho S, =

(vai neN van>1)

Chuang minh rang S, khong la s6 nguyén.

Loi Loi giai

1 1 1
Co Sn _1——2+1—?+1—3—2+ +1—F
1 1 1
:( —l)—(22+3—2+ + 2)
< 1 1 1
DtA_ 2+3—2+ F

DoA>0nén S, <n-1

1 1

Mat khac A<i+i+...+ =
12 23 (n=D.n n

=S, >(n—1)—(1—£):n—2+1>n—2 (do 1>O)
n n n

=n-2<S, <n-1nén S, khong la sb nguyén
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Cau 86. (Pé thi HSG 7 Truong PUC THANG)
a). ChoH = 2210 _220% _220% _2_1 Tinh 2010"

b. Thuc hién tinh

M = 1+%(1+2)+%(1+2+3)+%(1+2+3+4)+...+%(1+2+3+...+16)

Q)Tach 2H = 2201 _ %10 _ 22009 _ 52 _ 9

2H-H = 22011 _ 2010 _ 92010 _ 2009 | 52009 _ 92 1 92D 24]
H=2%1_2 2210 411

= 2010" = 2010

b) M = 141 23,134 145, 11617 =£(1+2+3+...+17—1)
2 2 3 2 4 16 2 2
:1£17.18_1j:76
20 2

Cau 87. (Dé thi HSG 7 huyén YEN LAC)
a/ Tinh A= iz—l . iz—l L[ -1
2 3 2012

Loi giai

. 1-22) (1-3° 1-2012? -1.3) (2.4 -2011.2013
a/ Taco A= — || —=— |- — == || == || =
2 3 2012 2 3 2012
_123..2011 3.4..2013 _ 1 2013 2013
23..2012 23.4..2012 2012 2 4024

Céau 88. (Dé thi HSG 7 huyén VU THU 2015-2016 - NGUYEN CHICH 2017-2018)
Chung minh rang vai moi so tu nhién n> 2 thi tong:

3815 n*-1

S=—+—+—+.+—;
4 9 16 n

khong thé 1a mot s6 nguyén.
Loi giai
S C6 (n-1) s6 hang:

2_
S:§+§+E+...+n 21:(1—%j+(l—%)+(l—%}+...+(l—izj
4 9 16 n 3 4 n

2
S=n—1—(i2+ L + L +...+ij<n—1
2 n

3

Matkhéciz+iz+—2+...+—2< +—t—+.... =1
2 3 4 n° 12 23 34 (n=Dn n
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S>n—1—1+1:n—2+£>n—2
n n

Tr(l)va(2)taco6 n—-2<S<n-1

Vay S khong c6 gié tri nguyén véi moi sé tu nhién n > 2

Cau 89. (P& thi HSG 7 huyén SON DUONG 2015-2016)

Chang minh rang: 3+ 3% 4+ 3% 4.+ 3% chia hét cho 120 (véi x eN)

Loi giai

Iy I T4 + 3

_ (3x+1+ 3x+2+ 3x+3+ 3x+4) + (3x+5+ 3x+6+ 3x+7+ 3x+8)+m+ (3x+97+
3x+98 + 3x+99 + 3x+100)

= 3 (343 +3°+3") + 37 (343 +3°+3") +...+37%(3+3 +3°+3")

= 3120 + 3120 +...+3%120

= 120(3"+ 3" +...+37%)i120 (dbcm)

Cau 90. (Pé thi HSG 7 Truong NGUYEN HONG LE 2017-2018)

Cho Azl—l+1—1+...+ 1 1 + 1 va
3 4 2015 2016 2017

1 1 1 1
B=—t+—+. .+ ——+—.

1009 1010 2016 2017
Tinh é.

B

Loi Loi giai

Ta co:

1 1 1 1

B=——+—+. . +——+——
1009 1010 2016 2017

11 1 1 1 1 1 1 1
= 14+—+—+..+ + + fot——Ft—— | |1+ =+ =+ —
( 2 3 1007 1008 1009 2016 2017} [ 2 3 1008)

11 1 1 1 1 1 1 11 1
=|1+=+=+..+ + + +ot + 2| =+ S+ =+ ——
2 3 1007 1008 1009 2016 2017 2 46 2016

1 1 1
Fonm——+——=A.
3 4 2016 2017
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