LOI GIAI DE TOAN DIEU KIEN LGP 10/2018
THPT CHUYEN DHSP HA NOI

Vo Qubc Ba Cén
(Archimedes Academy)

1. Dé thi

Bai 1. Cho s6 thuc x > 1. Xét biéu thic

P = - :
G+ DV FT+Ga-—DVax—1 F=- 7=

a) Rut gon biéu thic P.
b) Tim tit ca céc gid tri clia x d€ P = x — 1.

Bai 2. Mot nha mdy chuyén san xuit mot loai san pham. Nam 2015, nha mdy san xuit dugc
5000 san pham. Do anh hudng ctia thi trudng tiéu thu nén san lugng clia nha may trong cic nim
2016 va 2017 déu giam. Cu thé: s6 luong san phdm nha mdy san xuét dudc trong nim 2016 gidm
x% s0 v6i sb lugng san phdm nha may san xuit dugc trong nim 2015, sb lugng san phdm nha
mdy san xuét dudc trong nim 2017 ciing gidm x% so vdi sd luong san phadm nha mdy san xuét
dugc trong nim 2016. Biét ring s6 ludng san phdm nha mdy san xuét dugc trong nim 2017 gidm
51% so véi sb lugng san pham nha mdy san xuét dudc trong nim 2015. Tim x.

Bai 3. Cho phuong trinh x> — x — 1 = 0. Gia sl x¢ 12 mot nghiém ctia phuong trinh da cho.
a) Ching minh rang x¢ > 0.

b) Tinh gid tri cia bi€u thic

P:xg—l

: \/2x§ + 3x0 + 2.
Xo

Bai 4. Cho hinh chit nhat ABCD véi BC = a, AB = b. Goi M, N lan luot 1a trung diém
ctia cdc canh AB, CD. Qua diém M dung dudng thang cat dudng chéo AC ctia hinh chit nhat
ABCD tai di€ém P va cat duong thang BC tai diém Q sao cho B nam giita C va Q.

a) Khi M P vudng géc véi AC, hay:

i) Tinh PQ theo a vab.
ii) Chiing minhringa-BP =b- PN.

b) Ching minh ring /MNP = ZMNQ.
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Bai 5. Cho cac sb nguyén x, X1, Xz, ..., Xo thdoa man
I+ x)(1+x2) - (I +x9) =1 —x1)(1—x2)--- (1 —x9) = x.

Tinh gi4 tri cta biéu thiic
P = xx1x5--- Xo.

[ ] N\

2. Lo giai va binh luan cac bai toan

Bai 1. Cho s6 thuc x > 1. Xét biéu thic

2 2x X+1
P = . .
x+DVx+14+x—-DvVx—1 xl—l —ﬁ

a) Ruit gon biéu thic P.

b) Tim tat ca cdc gia tri clax d€ P = x — 1.

Loi giai. a) Dé dang rut gon dugc

P =+x+1.

b) V6i diéu kién x > 1, phuong trinh P = x — 1 tuong duong véi
x+1=(x-1)>2

hay
x2—3x=0.

Giai ra, ta dudc x = 3 (do x > 1). Vay c6 duy nhat mot gid tri x thda man yéu caula x = 3. [

Bai 2. M6t nha mdy chuyén san xuit mot loai san phdm. Nim 2015, nha mdy san xuét
dugc 5000 san pham. Do anh hudng cla thi trudng tiéu thu nén san lugng cla nha may
trong cdc nim 2016 va 2017 déu giam. Cu thé: sb luong san pham nha may san xuét dugc
trong nim 2016 giam x % so véi sd lugng san pham nha mdy san xut dudc trong nim
2015, s6 luong san pham nha may san xuit dudc trong nim 2017 cling gidm x % so véi
s6 lugng san pham nha mdy san xuét dugc trong nim 2016. Biét rang s6 lugng san pham
nha mdy san xuét dugc trong nim 2017 gidm 51% so véi s6 lugng san phdm nha may sin
xuit dudc trong nim 2015. Tim x.

Loi giai. Do s6 luong san phdm nha mdy san xuat dudc trong nim 2016 gidm x % so v6i sd

lugng san pham nha mdy san xuét dugc trong nim 2015 nén sd lugng san phdm nha may san

xuat dudc trong nam 2016 1a 5000 ( — IXW) san pham.

Do s6 lugng san phdm nha mdy sn xuét dudc trong nim 2017 gidm x % so v6i nim 2016 nén sb
X

lugng san phdm nha mdy sén xuat dugc trong nim 2017 12 5000 (1 — +35) ? sanphdm. (1)
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Miit khéc, theo dé bai, ta ¢ s6 lugng san pham nha mdy san xuét dugc trong nim 2017 giam
51% so v6i s6 luong san pham nha mdy san xuat dudc trong nim 2015 nén s6 luong san pham
nha mdy san xuét dugc trong nim 2017 14 5000 ( — i) = 5000 - -2 san pham. (2)

100 100
Tu (1) va (2), ta thu dugc

1 X \2 49
('-155) = o0
hay (chi y ring x < 100)
X 7
100 10°
Giai phuong trinh nay, ta dugc x = 30. Vay gid tri x can tim 1a 30. [

Bai 3. Cho phuong trinh x* — x — 1 = 0. Gid sii x 12 mdt nghiém ctia phuong trinh da cho.
a) Ching minh ring xo > 0.
b) Tinh gid tri ca bi€u thiic
2

x5 —1
P:Ox—g-\/zx§+3x0+2.

Ldi giai. a) Dé thiy xo # 0. Gia st xo < 0, t phuong trinh ta c6
xo(x—1)=1>0
nénx3 —1<0,suyra—1 < x9 <0va0 > x3 =1+ xo > 0, miu thudn. Vay xo > 0.
b) Do 1 + x¢ = x§ néntacd
2x3 4+ 3x0 4+ 2 =2x3 + x0 + 2x3 = xo(1 + 2x0 + 2x2)
= xo(xg + x0 +2x3) = x2(1 + x9)* = xJ.

T d6 suy ra

cxg=xo(xf—1)=x3 —xo=1.

Viy P = 1. [
Binh luan. C6 thé chiing minh xo, > 0 bang cach khéc st dung bét dang thic AM-GM nhu
sau: Gia st xo < 0. Dit xo = —¢ vdit > 0, khi d6 st dung bit dang thiic AM-GM, ta c6

1 1

t=13+1 t3+1+1+1>33\/t31 + 3t+1>t(Ath’)
A — SR == f 4 — mau thuin).
227y 2’4372 oo

Ngoai ra, biéu thiic P ciing c6 thé tinh bang cdch khac nhu sau: T xo > 0 va x3 = xo + 1,
tasuyra xo > 1. Tu do, ta co

x2—1
P =0 Jox2 4 3x0 4+ 2 = (xo— 1)y/2x2 + 3x0 4+ 2
Xo—l—l

= \/(x0—1)2(2x§+3x0+2) = \/ng—x3—2x§—xo+2

= /20 (xo + 1) = (xo + 1) = 2x2 —xo + 2 = L.
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Bai 4. Cho hinh chit nhat ABCD véi BC = a, AB = b. Goi M, N lan ludt 1a trung
diém cia cdc canh A B, CD. Qua diém M dung dudng thang cit dudng chéo A C ciia
hinh chit nhat A B C D tai diém P va cit duong thang B C tai diém Q sao cho B nim
gita C va Q.

a) Khi M P vuodng goc v6i AC, hay:

i) Tinh P Q theoa vab.
ii) Ching minhringa - BP = b - PN.

b) Ching minhring ZMNP = ZMNOQ.

Lagi giai. a) i) St dung dinh ly Pythagoras trong tam giac A B C vudng tai B, ta tinh dugc

AC = Va2 + b2

Do tam gidc A P M dong dang véi tam gidc A BC (g-g) nén :—AZ =F ﬁ—g, suy ra
AM - AB b?
AP == = e ——
AC 2/ a? + b2
va
b? 2a? + b?

PC = AC — AP = v a? + b2 — - AR .
\/ 2Ja? + b2 2/ a? + b2

o , - s s . < X A P C N ,
Mit khéc, ta lai c6 cac tam giac Q P C va A B C dong dang (g-g) nén A_1Q3 = g—c. Tur do suy ra

PO = PC-AB _ b(2a” + b?)
~ BC  2aJa?+b%
0
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ii) Dé thiy ti gidc BM N C 1a hinh chif nhat nén ndi tiép dudng tron dudng kinh BN . (1)
Talaic6 ZMPC = ZMBC = 90° nén tif gidc M P CB noi tiép. (2)

Tu (1) va (2), ta suy ra ndm diém P, M, B, C, N cung thuoc dudng tron dudng kinh BN. Tu
dé,tacé6 LBPN =90° = LZABC va Z/PBN = Z/PCN = ZCAB. Do d6 cac tam giac BPN
va ABC dong dang (g-g). Suy ra

BP AB b
PN BC a’
hay
a-BP =b-PN.
Day chinh 14 két qua cin chiing minh.
9
A M B
P
o
K
D N c

b) Goi O la giao diém ctia AC va M N. Dé thiy O la tim cta hinh chii nhat.

Qua O ké dudng thang song song véi CD cit PN tai K. St dung dinh ly Thales trong cac tam

gidc BPC va PCN, taco
PM PO PK

PO _ PC PN
Tu do, ap dung dinh ly Thales dao trong tam giac NPQ, tasuy ra MK || ON. Tu day, ta co

/ZMNQ = ZKMN. 3)

Mit khéc, dé thiy tam gidc MK N can tai K nén
MNP = ZMNK = ZKMN. 4)
Tit (3) va (4), ta thu dugc ZM NP = ZMNQ. Pay chinh la két qua can chiing minh. O

Binh luan. C6 thé tham khio thém céch giai clia thiy Nguyén L& Phuéc & https://www.
facebook.com/nguyen.lephuoc.1l/posts/2132589420089554.


https://www.facebook.com/nguyen.lephuoc.1/posts/2132589420089554
https://www.facebook.com/nguyen.lephuoc.1/posts/2132589420089554

6 Loi gidi dé todn diéu kién I6p 10/2018 — THPT chuyén DHSP Ha Noi

Bai 5. Cho cic s6 nguyén x, X, X», ..., Xo thda min
(I+x)(I+x2)--(1+x9) = (1 —x1)(I —x2)--- (1 = Xo) = x.
Tinh gia tri cla bi€u thic
P = xx1x5-- X9.
Loi giai. Néu trong cic sb6 x1, Xa, ..., Xo, ton tai s& x; théa min |x;| = 1 thix = 0va
P =xx1x5---x9 =0.
Xét truong hop cac s6 x1, X, ..., Xo déu c6 gia tri tuyét d6i khac 1. C6 hai kha ning sau:
e Néu ton tai s6 x; ma |x;| < 1 thi x; = 0 (do x; nguyén). Tt d6 din dén P = 0.
e Néu|x;| >1v6imoii =1,2,...,9thitaco
=1=-x)1—=x3)-(1—-x9)* <0,
mau thuin vi x2 > 0.

Tém lai, gia tri cia biéu thic P can tinh 12 0. O
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