TRUONG THCS DANH THANG PE THI KHA SAT HQC SINH GIOI LAN 2
Mon: Toan 8 — NH 2017-2018
Thoi gian: 120 phat
Cau 1
1. Ching minh rang B =x"(x’- 7)’ - 36x chia hét cho 105 v&i moi s6 nguyén x
2. Cho céc sd a, b, ¢, d nguyén duong d6i mot khac nhau va thoa méan:

2a+b 2b+tc 2c+d 2d+a
+ + +
a+b b+tc c+d d+a

=6 . Chirng minh A = abcd 14 s6 chinh phwong

3. Tim nghi¢m nguyén duong ctia phuong trinh

2()16 X _,v . 2015
X+y y+2015 4031 x+2016

4. Cho a, b 1a cac sé duong thoa man a’ +b*=a’ + b’.
Chtng minh rang: a> +b* < 1 +ab
5.
Bai 2. (3 diém)
Be tham gia ngay chay Olympic vi stc khoe toan dan, truong A da nhan duge
mdt sd chiée 4o va chia déu cho céc 16p. Biét ring theo thir t, 16p thir nhit nhin dugc 4

do va é sd 40 con lai, roi dén 16p thir n (n = 2; 3; 4; ...) nhan dugc 4n 4o va é s0 40 con

lai. Ctr nhu thé céc 16p da nhan hét s6 4o.
Hoi truémg A da nhan dugc bao nhiéu chiéc do0?
Bai 3. (3 diém)

Tim tat ca céc s6 nguyén duong n dé (1+0™7 +

n*"*) 1a s6 nguyén to.

Bai 4. (3 diém)

Mot giai bong chuyén c6 9 doi béng tham gia thi diu vong tron mot luot (hai doi
bat ki chi thi d4u v&i nhau mot tran). Biét doi thir nhat thing a, trin va thua b, trdn, doi
thir hai thing a, trdn va thua b, trdn, ..., doi thir 9 thing ao trén va thua by trén.

Chirng minh ring a+a’+a’+...+a> =b’+b2+b +...+bL.

>

Bai 6. (2 di¢m)

Hinh vudng ¢6 3x3 6 (nhu hinh bén) chira 9 sé ma téng céc s6 &
moi hiang, mbi cot va mEri duong chéo déu bing nhau goi 12 hinh vuéng
ki diéu. Chimg minh rang 0 ¢ tam (x) cua mot hinh vuong ki diéu X
bing trung binh c6ng cua hai sé con lai ciing hing, hodc cling ct, hoic
cung duong chéo.




bap an

B=n3(n2 —7)2 —36n=n[n2 (M2 —?)2 —62]=n[n(n2 —7)}2 -6’

=n[.i".!(n2 —7)—6][:1(?12 —7)+6] =n(n3 —?n—6)(n3—7n+6)
=n(n3—n—6n—6)(n3—n—6n+6)

n(n—l)(n 1 1)—6(r1+1)][n(n—1)(n+ 1)—6(1‘:—1)]
(M+1)(ﬂr2 —n—6)][(n—l)(n2 +n—6)]
(.i"l+1)(ﬁ2 —3?1'+2n—6)][(n—1)(n2 +3n‘—2n—6)]

=.*?(H+1)(.’?—3)(!’!+2)(J?—])(H+3)(J?—2)

= (fi—3)(ri—2)(n—l)ri(n + 1)(H+2)(?‘i+3)

=V

—

=7

—

=7V

—

La tich cta 7 s nguyén lién tiép nén chia hét cho 3, cho 5, cho 7

Ma (3,5,7) = | nén tich trén chia hét cho 3.5.7=105

2)

2a+b 2b+c 2c+d 2d+a
+ + + =6
a+b bt+c c+d d+a
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a+b b+c c+d d+a

<:>a-|-b+c-|-d:2

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

a b C d
- +1- - =0
a+b b+c c+d d+a

b b d d

= - + - =0
a+b b+c c+d d+a

-

b(c-a) N d@a-¢)  _
(@+b)(b+c) (c+d)(d+a)

© b(c+d)d+a)- da+b)(b+c)=0 o gbc- acd +bd’ - b*d =0
< (b- d)(ac- bd) =0

0,25

0,25

0,25




& ac- bd =0 ac =bd (vib#£d)

Vay A = abcd = (ac)? 14 s6 chinh phuong 0,25
0,25
0,25
0,25
0,25
+) Voia, b, ¢, d duong, ta co
a b ¢ d
= + + +
b+c c+d d+a a+b
| e ¢ b . d _a(d+a)+c(b+c)+b(a+b)+d(c+d)>
\b+c d+a) le+d a+b]  (b+o)d+a) (c+d)a+h)
>a‘2+cz+ad+bc+‘bz+d2+ab+cd_4(1:12+bz+c2+d2+a‘b+.szd+‘bc+cd)
%(b+c+a’+a)2 %(c:+d+a+b)2 (a+b+c+d)
| 0,5
(theo bdt dang thirc xy < x+ y)' )
) Mic khd .2(a2+b2+c2+d2+ab+ad+bc+cd)-(a+b+c+d)2
Y MAckhac: _ . ey o wd - 2ac- 2bd =(a- o +(b- d) 20
Suy ra F>2 va ding thic xdyra @ a=c; b=d
+) Ap dung voi a=2016,b=x,c=y,d=2015 ta co:
006, x .y, 2015 0,25
x+y y+2015 4031 x+2016 0.25
Ding thirc xdy ra © y =2016; x = 2015
Vé6i 2 sb a, b duong:
Xét: a’+b’ <l+abea’+b*—ab <1 0,5
®(a+b)@a®+b*>—ab) <(a+b)(viat+b>0)
@a’+b’ <a+b
e@+b)@+b) <(@at+b)a’+bv) (via’+b’=a’+b’) 0,5
© a®+2a’b’ +b° <a®+ab’+a’b +b° 0.5 0.5




©2a’h® < ab’+ a’b
© ab(a* — 2a’b* + b*) >0 0,25

@&b(a )>Odung Vab>0.

0,25
Vay: & +b? <l+ab vbia, bduong vaa’ +b*=a’+b’

Bai 2. Goi sd 16p clia truong A duge nhén do la x.
Vi 16p thir x nhén 4o cudi ciing va s6 do duge phat hét nén sd 4o 16p thir x nhin duge 13 4x.

Lé6p thir x — 1 nhén s6 4o 1a 4(x—1}+é.4x =45x-4.

Vi s6 do céc 16p nhin dugc nhu nhau nén ta c6 phuong trinh 4,5x -4 =4x < x =8
= S ao moi 16p nhan dugce: 4.8 = 32 (40)
Suy ra so 4o truong A nhan dugce: 32.8 = 256 (40).

Bai 4. Mdi d6i béng lan luot thi diu v6i 8 doi béng khac va hai @i bat ki chi gip nhau 1
lrzf}n nén méi‘df}i s€ thi dau 8 tran = a, + b; =8 (voi1=1, 2, 3, ..., 8).
Pang thirc can chirng minh twong duong voi:
al+al+al+..+al=(8-a) +(8-a,) +(8—a,) +..+(8-a,)
& 16(a, +a,+a,+...+a,) =576 (1)
Mit khdc, tong s6 trin thing cua cic doi bang tong s6 trin dau nén:

a,+a,+a,+...+a, = 928 =36 (2)

Bai 6. Gia st hinh vudng ki diéu dién céc so a, b, ¢, d, e, f, g, h, i nhu hinh v&.
baitS=a+b+c+d+e+f+g+h+i



gl h|i

Suy ra d+f:+f=b+e+h=a+e+i=c+e+g=§ (1)
Suy ra (d+e—|—f)+(b+e+h)+(a+e+i)+(c+e+g)=4—;
:>[d+e+f)+(b+e+h)+(a+e+i)+[c+e+g)=4—3S
:}S+3e=£:>f:=§ (2)
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To(l)va(2)= d+f=l:l+h=a+i=c+g=%s=23. dpem



