Tai liéu 6n thi mon Toan TNTHPTQG - Chuyén Nguyén Quang Diéu Dong Thap

(On thi TRUNG HQC PHO THONG QUOC GIA NAM 2015)
Bién sogn: Huynh Chi Hao - THPT Chuyén Nguyén Quang Diéu

PHUONG PHAP HAM SO

_ _ 2y° +12y? 425y +18 = (2x+9)/x + 4 (1)

Bai 1: Giai h¢ phuong trinh
V3X+1+3x* —14x—8=6—4y—y* )
(Thi thit cia THPT Nghi Son — Thanh Hoa)
Bai giai
: x>t
v Dicu kién: { — 3 &)
6—-4y—y*>0

v Khai thac phuong trinh (1) dé tim hé thire lién hé don gian cia X va y

(str dung phuong phap ham sé kiéu f (u)=f (v))

¢ 2y°+12y? + 25y +18=(2x+9)/x+4 & 2(y+2)3+(y+2):2(\/x+4)3+\/x+4 3)
[Tai sao ?]

¢ _ f(t)=2t+t trén R ta co:
f'(t)=6t"+1>0,VteR = f(t) dongbiéntrén R
y>-2 y>-2
Nén: (3)& f(y+2)=f(Jx+4|ey+2=x+4& A
g ( ) ( ) (y+2) =x+4  |x=4y+y* (4)
v Thé (4) vao (2) dé duoc phuong trinh mot an

V3X+1—-+/6—Xx+3x*—14x—-8=0 (5)

¢ Phuong trinh (5) 6 mot nghiém 1a x =5 nén ¢d thé bién doi vé phwong trinh tich s6 bing ky thuit nhan
lién horp.
(5)« (V3x+1-4)—(V6—x—1]+8x’~14x=5=0  (Téch thanh c&c biéu thirc lién hop)

3(X—5) X—5
_|_
V3X+14+4  J6—x+1

+(x=5)(3x+1)=0  (Nhan lién hop)

3 1
_|_
V3X+1+4  J6—x+1

>0

& (x—5) +(3x+1)[=0 < x=5

¢ V6i x=5 = y=1 (thoa diéu kién (*))

v Vay h¢ phuong trinh ¢6 nghiém duy nhat (x;y)=(51) ®
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Budre 1: Tim diéu kién cho c4c bién X, y ctia hé phuong trinh (néu co)
Budére 2: Tim mot hé thirc 1ién hé don gian cua x va y bang phuong phap ham sb

+ Bién d6i mot phuong trinh cia hé vé dang f(u) = f(v) (u, v 1a cAc biéu thirc chira x,y)

+ Xét ham dac trung f(t), chirng minh f(t) don di¢u, suy ra: u = v (day 1a hé thitc don gian chira x, y)
Buée 3: Thay hé thirc don gian tim duoc vao phuong trinh con lai ctia hé dé dugc phuong trinh 1 an

Buéc 4: Giai phuong trinh 1 4n (Can On tap tot cac phuong phép giai phuong trinh 1 an).

X} —y® +17x—32y = 6x° —9y* — 24 1)
(Y +2)x+4+(x+9)y2y —x+9 =x*+9y+1 )
(Thi the ctia THPT Chuyén Vinh Phuic)

Bai 2: Giai h¢ phuong trinh «[

Bai giai
«A .n XZ—4
v Diéu kién: *)
2y—x+9>0

v Khai thac phuong trinh (1) dé tim hé thire lién hé don gian cia x va vy
(sir dung phuong phép ham s6 kiéu f (u)= f (v))
¢ Xy 417x—32y =6x" -9y’ —24 & x’-6x"+17x—-18=y’ -9y’ +32y—-42  [Taisao?]
o (x—2) +5(x=2)=(y-2) +5(y-2) ()
+ Xétham dic trung f (t)=t°+5t trén R taco:
f'(t)=3t+5>0,Vte R = f(t) dongbiéntrén R
Nén: (B)e f(x—2)=f(y-3)ex—2=y-3&cy=x+1 (4)
v Thé (4) vao (2) dé duoc phuong trinh mot an
(x+3)/x+4 +(x+9)yx +11 = x* +9x +10 5)
¢ Phuong trinh (5) 6 mot nghiém 1a x =5 nén ¢d thé bién doi vé phwong trinh tich s6 bing ki thuit nhin
lién horp.

(5) > (x+3)(vx+4 8]+ (x+9)(Vx+11-4) = x* +2x—35 (Tach thanh cic biéu thirc lién hop)

& (x+3) =(x—5)(x+7) (Nhanlién hop)

X;5_|_<X_|_g) X;S
Ix+4+3 x+11+4

X+3 X-+9
& (Xx=5 + —(x+7)|=0
( )«/x+4+3 JX+11+4 ( )l
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Xx—5=0
= X+3 X-+9
+ —(x+7)=0 6
X+4+3  Jx+11+4 ( ) ©

¢ Chirng minh (6) vo nghiém
(6)(:) X+3 X+5 X+9 x+9:O

— — [Tai sao ?]
Jx+44+3 2 Jxf11+44 2

L 1

1 1 2
& (X+5)|—— |+ (x+9)| — S |- ———
( >[\/x+4+3 2] ( >[\/x+11+4 2] VX+4+3
<0 <0 <0

=0: phuong trinh VN

¢ Vi x=5 = y=6 (thoa diéu kién (*))

v Vay h¢ phuong trinh ¢6 nghiém duy nhat (x;y)=(5;6) ®

BAI TAP TUONG TU

Giai cac hé phwong trinh

D x* +y® =3x*—6x—3y+4 2 (53—5x)+10—x +(5y —48),/9—y =0
X +y?—6x+y—10=/y+5—/4x+Yy 2X—y+6 + x> —2X—66=/—2x+ y +11
3 (2012 —3x)\/4— x +(6y — 2009),/3—2y =0 N X+3x—yJy—1=0
2,/7Tx—8y +3/14x 18y = x* +6x+13 Xt =X +1=x(y -1 +1
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X+3+Yx—2—y*+5=y ()

Bai 3: Giai h¢ phuong trinh
X*+2x(y—2)+y’—8y+4=0 @)

(Pham Trong Thu GV THPT Chuyén Nguyén Quang Diéu, Pong Thap — THTT s6 2)

Bai giai
v Dicu kién: x>2 (*)

v Khai thac phuong trinh (1) dé tim hé thire lién hé don gian cia x va vy

¢ Ux4+34+Ux—2—-y*+5=y & Ux-2+(x=2)+5=y+4y*+5 3)

+ Xétham dac trung f (t)=t++/t' +5 trén nita khoang [0;+00).

: 2t 5 .
f lién tyc trén |0;+o0) va f'(t)=1+ >0,Vte|0;+00) = f(t) dong bién trén |0;+o0
[0;+00) va f'(t) N [0;400) = f(t) [0;+00)
Do Yx—2>0va 4y:(x+y—2)2:>y20 nén
(3)(:»f(\“/x—Z):f(y)(:>\4/x—2:y<:>x:y4+2 (4)
v Thé (4) vao (2) dé duoc phuong trinh mot an
y=0
dy=(y'+y) oy(y +2y'+y-4)=0e
y=(v'+y) ey(y +2y'+y-4) V4 2y Ly 40 5

¢ Giai phuong trinh (5) bang phwong phép ham sb
Xéthamsb g(y)=y’ +2y*+y—4 trénnita khoang [0;+00).
Do g lién tuc trén [0;+00) va g'(y)=7y°® +8y° +1>0,¥y €[0;+00) = g(y) dong bién trén [0;+oc)
Nén: 5)<g(y)=9()ey=1
& Voi y=0 = x=2 [thoa (*)]
® V6i y=1 = x=3 [thoa (*)]

v Vay hé¢ phuong trinh c6 hai nghiém (x;y)la (2;0) va (3;1) ®
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.. o . x3—3x—y3—6y2—9y—2+lnx—_l:0 (1)
Bai 4: Giai h¢ phuong trinh: y+1 :
y[logz(x—3)+log3 y]:x+1 (2)
(Thi the ciia THPT Chuyén Vinh Phuic)
Bai giai
X1
y+1
PO X>3
v Dieu kién: < x-3>0 <:>{ 0 ™
>
y>0 y

v Khai thac phuong trinh (1) dé tim hé thire lién hé don gian cia X va y
¢ (1) & (x=1)>+3(x=1+In(x-1) = (y+1)> +3(y+1)* +In(x+1) 3)
+ Xét ham dic trung f (t)=1t°+3t° +Int trén khoang (0;+o0)
F(t)=3t2 +6t+% >0Vt>0=> f(t) dong bién trén khoang (0;-+o)
Do x—1>0 va y+1>0 nén
B)e f(x-1)=f(y+])ox-1l=y+le y=x-2 (4)

v Thé (4) vao (2) dé duoc phuong trinh mot an
(x—2)[log, (x—3)+logz (x—2)]=x+1 (5)

¢ Giai phuong trinh (5) bang phwong phép ham sb

(5) Iogz(x—3)+log3(x—2)=:—j;<:> Iogz(x—3)+log3(x—2)—x—+;=0 (6)

& Xétham sb g(x)=Iogz(x—3)+log3(x—2)—:—+; trén khoang (3;+o)

g'(X)= 1 N 1 N 3
(x=3)In2  (x-2)In3 (x-2)

5 >0Vx>3

= g(x)dong bién trén khoang (3;+0) .
Nén (6) = g(x)=g(5) = x=5—sy=3 [thoa man (*)]

¥ Vay hé phuong trinh ¢6 nghiém duy nhat (x;y)=(5,3) ®
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3x2+3y2+8:(y—x)(y2+xy+x2+6) (1)

(x+y-13)(y3y-14 ~Vx+1)=5 (2)

(Thi the ctia THPT Chuyén Vinh Phuic)

Bai 5: Giai hé phuong trinh:.. {

Bai giai

X+1>0 x=-1
v Diéu kién: = 14 (%)
3y-14>0 yZ?

v Khai thac phuong trinh (1) dé tim hé thirc lién hé don gian cia X va y
¢ (1) & (x+1>+3(x+1)=(y-1)° +3(y-1) 3)
+ Xét ham dic trung f (t1)=t>+3t ,teR
f'(t) =3t?+3>0,VteR= f (t) dong bién trén R.
Do x+1>0 va y—1>0 nén
(B) e f(x+l)=f(y-)eox+l=y-lox+2=y (4)
v Thé (4) vao (2) dé duoc phuong trinh mot an
(2x-11)(V3x-8 —/x+1)=5 (5)
¢ Giai phuong trinh (5) bang phwong phép ham s6

Tanhan thdy x :1—21 khong la nghiém cua phuong trinh (5) nén

(5) = V3x -8 —/x+ —2 o= 0. (6)
Xét ham sb

g(x):M—m_%,XGP;EJU(%;MJ

9'(%)= 2J3x—8 2/x+1 T (2x-11)? ) 2,/(3x-8)(x+1) (2x-11 2

3 1 10 3\/x+1—\/3x—8+ 10 >0VXG(8 11J&(11' J
) 3 2
A Z A , 8 11
= g(x)dong bién trén cac khoang (E;Ej&(—;—i-ooj
# Trén khoang E%} thi g(x)ddong bién, 3E|:% %j 9(3)=0 nén

(6) < 9(3) e x= 34, y=5 [thoa man (*)]

& Trén khoang( jthl g(x) dong bién, 86(1—21 +ooj 9(8)=0 nén

(6) < g(x)=g(8)=x=8—"Lsy=10 [thoa mén (*)]

¥ Vay h¢ phuong trinh ¢6 hai nghiém (x,y)=(3;5),(x,y)=(8;10) ®
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BAI TAP TUONG TU

Giai cac hé phwong trinh
(4x* +1)x+(y—3)y5—2y =0
{4x2+y2+2\/mz7
X' =y =3y +4y—x+2
{\/x+y+3\/x+3y+19 105—y® —xy

3 JAX+2 42y +4=6
2(2x+1) +2x+1:(2y—3)«/y—2
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2y° + Y+ 2x/1— X = 3/1—x (1)
94y =2x* +6y> -7 (2)

(Thi ther ciia THPT Tran Phii — Thanh Hoa)

Bai 6: Giai h¢ phuong trinh

Bai gii
x<1
v Diéu kién: *
' _gfyfg ©

v Khai thac phuong trinh (1) dé tim hé thire lién hé don gian cia X va y

(sir dung phuong phap ham s6 kiéu f (u) =f (V) )

¢ 2y Fy+2xfl-x=3V1-x & 2y*+y=2/1—x—2x/1—x +/1—X
& 2y +y=2(1-x)V1-x+1-x 3)
+ Xét ham dac trung f (t)=2t°+t trén R ta co:
f'(t)=6t°+1>0,VteR = f ddngbiéntrén R

y=>0

P )

Nén: (3)@f(y):f(\/1—7x)<:>y:\/l—7x<:>{

v Thé (4) vao (2) dé duoc phuong trinh mot an

JAx+5=2x*—6x—-1 (5)

¢ Giai phuong trinh (5) bang phwong phap dit 4n phu chuyén vé hé déi xing loai I1
e Phuong trinh (5) viét lai thanh: (2x—3)" = 24/4x+5 +11
Diéu kién

bit \/4x+5=2t-3 [t > g] , ta dugc hé phuong trinh: [Taisao ?]

(2x—3) =4t +5 (6)
[(2t3)2 =4x+5 (7)
e Trir theo ting Vé cua (6) va (7) ta dugc:
4(x+t-3)(x—t)=4t—4x & (x—t)(x+t—2)=0
+ Khi x =t thay vao (7) ta duoc:
4x2 12X+ 9=4x+5 e X* —4x+1=0o x=2++/3
So v&i diéu kién ciia x VA t tachon x=2++/3. [khdng thoa man (*)]
+Khi x+t—-2=0«t=2-—x, thay vao (7) ta dugc:
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(1—2x)2 —4x+5a X2 —2x—1=0< x=1£+/2 (loai)

So vé6i diéu kién ciia x VA t ta chon Xx=1-+/2.
¢ V6i x=1—-+2 = y=142. [thoa man (*)]

¥ Vay h¢ phuong trinh c6 hai nghiém (x;y)la (1—\/5;—4/5) va (1—\/5;{‘/5) ®

2x° —4x* +3x—1=2x*(2—y)/3-2y @
Jxr2=314-x3-2y+1 ()

(Thi ther ciia THPT Chuyén Lé Quy Pén — Pa Ning)

Bai 7: Giai h¢ phuong trinh

Bai giai

¥ Diéu kién:

*)

v Khai thac phuong trinh (1) dé tim hé thire lién hé don gian cia X va y
(sir dung phuong phap ham sb kiéu f (u)="f(v))

¢ Do x=0 khdng thoa hé nén ta cd:

4 3 1
(1) = 2—;4—7——3:2(2—}/)«[3—2)/

X

o [1—%]3+[1—%]:(3—2y)\/3—2y+\/3—2y @)

¢+ Xét ham dac trung f (t)=t’+t trén R ta co:

f'(t)=3t"+1>0,vte R = f dongbién trén R

1_2]: f(J3-2y)e1-2= o2y @

Nén: 3 f
én 3)& . 2

v Thé (4) vao (2) dé duoc phuong trinh mot an
Jx+2=315—x+1 (5)

¢ Phuong trinh (5) c6 mot nghiém 13 x = 7 nén c6 thé bién ddi vé phwong trinh tich s6 bang ky thuit

nhéan lién hop.

(5) & Vx+2-3+2-¥15—x=0

1 1
+
Jx+2+3 4_2§/x+15+(€/x+15)2

>0

& (x=T7) =0
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VS X=T = y:% [thoa mén (%]

¥ Vay h¢ phuong trinh ¢6 nghiém (x;y)la [7;%] 2

1 3x+4

X+3y+1=y*—=+ (1)
Bai 8: Giai h¢ phuong trinh y Jx+1
JOY —2 4+ 3Tx+2y +2 =2y +3 2)

(Thi ther ciia THPT Chuyén Lé Quy Pén — Pa Ning)

Bai giai
x>-—1

v Diéu kién: 2 (*)
y> 9

v Khai thac phuong trinh (1) dé tim hé thire lién hé don gian cia X va y

(sir dung phuong phap ham sb kiéu f (u)="f(v))

1 1
¢ Taco (1) & y*—=—3y=x+1— —3Jx+1 3
<) y y Y JX+1 ®)

+ Xét ham dac trung f (t)=t> —%—SI trén (0;+oc) ta co:

(2t +12)(t—1)’

f‘(t):t—zzo,Vte(O;Jroo) = f dong bién trén (0;+c0)
Nén: (3)<:>f(y):f(\/x+1)(:>y: X+1lex=y -1 (4)

v Thé (4) vao (2) dé duoc phuong trinh mot an
JOy—1437y2+2y—5=2y+3 (5)
¢ Phuong trinh (5) ¢6 hai nghiém 12 y =2 y = 3va nén c6 thé bién doi vé phuong trinh tich s bang ky

thuat nhan lién hop. Dinh hudng bién doi vé dang (y—2)(y —3).h(x)=0 hay (y* —5y+6).n(x)=0

(5) & JOy—2—(y+2)+37y* +2y—-5-(y+1)=0
Y ~5y+6 (y+1)(y* —5y +6)

=0
2
Oy —2+y+2 (y+1° +(y+137y* +2y -5+ (37" +2y-5)

1 y+1
+ 2
VOy—2+y+2 (y+1)2+(y+1)#7y2+2y—5+(#7y2+2y—5)

>0

=0

& (y*—5y+6)
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: y=2
& Yy -5y+6=0&
y=3
¢ V6iy=3 = x=8 [thoa mén (*)]

¥ Vay h¢ phuong trinh ¢6 nghiém (x;y)1a (3;2); (8;3) ®

x2+y2—y—(2x+1)(y—2) (1)
Bai 9: Giai hé phuong trinh:.. v
X \/7_ X+y-2 (2)
Bai giai
8
X2—
v Ditukién: {y>0 (*)
X+y-12=0

v Khai thac phuong trinh (1) dé tim hé thire lién hé don gian cia x va y
¢+ (l)(:)(y—x—l)Z:O@y:x+l ©))

v Thé (3) vao (2) dé duoc phuong trinh mot an

V33X -8 —+/x+1= (5)
2x-11
¢ Giai phuong trinh (5) bang phwong phép ham s6
(5) & V3x -8 —+/x+1- - (6)

Xét ham sb

f(x):m_m_zi

f'(x)= - + —,+0
(x) 2/3x 8 2dxil (2x-11)*  2,/(3x-8)(x+1) (2x-11

3 1 10 _ 3Wx+1-+43x-8 10 ) >0VXE(2 121j&(11. J

= f(x)ddng bién trén cac khodng (% 1—21) &(_;4—00)

# Trén khoang E%) thi f(x) ddng bién, 3E|:%;1—21j, f(3)=0 nén

(6) < f(3) o x=3—4 5 y—4 [thoa min (*)]
# Trén khoang ( jthl f (x) dong bién, 86(1—21 +ooj f(8)=0 nén

(6) < f(x)=f(8)e=x=8—"Lsy—9 [thoa méin (*)]

¥ Vay h¢ phuong trinh ¢6 hai nghiém (x,y)=(3;5),(x,y)=(8;10) ®
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XEM THEM PHUONG PHAP GIAI PHUONG TRINH VO TY DANG TREN

CACH GIAI PHUONG TRINH DANG
(ax+b)" = p¥a'x+b"'+ax+r
(x laénso; p,g,r,a,b,a'b' 1acac hang sb; paa'=0; ne{2;3}

Dang thuong gip: (ax+b)* = py/a'x+b'+qx+r

1. Phuong phap giai

Pit in phu:
+Pat Ya'x+b'=ay+b néu pa'>0
+ Pt Ya'x+b'=—(ay+b) néu pa'<0
Bai toan din dén giai hé phwong trinh hai 4n di véi x va y:
h(x) = Ay+Bx+C
{h(y):(A'+ B)x+C'

(*) thuong 1 hé ddi ximg loai 2 d6i véi x va y .

Ch y: C6 thé sir dung phuong phap nang lity thira dé dwa vé phuong trinh bac bon.

2. Cac vidu
Vi du 1: Giai phuong trinh /2x +15 = 32x? +32x— 20 (1)

Loi gidi

e Didu kién: 2x+15> 0 < X 2_%

e Phuong trinh (1) viét lai thanh: 2(4x+2)" =+/2x+15 428
bat 2x+15=4y+2 [ > —%] , ta dugc hé phuong trinh:

(4y+2)° =2x+15  (2)
(4x+2)" =2y+15  (3)

e Trir theo ting vé cua (2) va (3) ta dugc:
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(4y+4x+4)(4y—4x)=2(x—y) & (x—y)[1+8(x+y+1)|=0

+ Khi x =y, thay vao (3) ta dugc:

1
X==
(4x+2)° =2x+15 16X +14x—11=0| 2

f g A 1A X 1
So voi diéu kién cia x va y tachon X:E.

+Khi 1+-8(x+y+1)=0« y:—x—g, thay vao (3) ta duoc:

(4x+2)° :—2x—%+15(:>64x2+72x—35:0<:>x:_gil—g/ﬁ
So véi diéu kién cta x va y ta chon x:_S)J;—(;/El.
e Tép nghiémcua (1) 1a S :{%’—Q—Z—g/ﬁ} ®
Vi du 2: Giai phuong trinh 4x? 4+ /3x +1+5 =13 Q)
Loi giai

o Didu kién: 3x+120<:>x2—%
e Phuong trinh (1) viét lai thanh: (2x—3)" = —/3x+1+x+4

bat 3x+1=—(2y—3) [ygg],taduqc hé phuong trinh:

(2x=3) =2y +x+1 (2
(2y —3)" =3x+1 ©)

e Trir theo ting vé cua (2) va (3) ta dugc:
2(2x+2y—6)(x—y)=2y—2x < (x—y)(2x+2y—5)=0
+ Khi x =y, thay vao (3) ta dugc:

4x* —12X+9=3x+1< 4x* —15x+8=0< x:ﬂ

15-+/97
=

So v6i diéu kién cia x va y tachon x =
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+ Khi 2x4+2y —-5=0« 2y =5—2x, thay vao (3) ta dugc:

(2-2x)" =3x+1e 4x* ~11x+3=0¢& x:%

S0 V6i didu kién ciia X VA y tachon X = % |

e Tép nghiémcua (1)1a S :{ ;

11+\/ﬁ_15—\/ﬁ} .
8 1

3. Mét s6 bai toan tw luyén

Giai cac phuong trinh

1) VX4 6 = x* +4x 2) X* —4x—3=+/X+5

4) 4x* +14X+11=46x+10  5) 9x* +12x—2=+/3x+8 7)

3) V2x—1+4x*—3x+1=0

6) 9x* —6Xx—5=+/3x+5






