SO GIAO DUC VA PAO TAO PE THI THU THPT QUOC GIA LAN I
Mon thi: TOAN

TRUONG THPT HA TRUNG. Thoi gian lam bai: 180 phut, khong ké thoi gian phat dé.

| BE CHINH THUC _ |
(Pé thi co 1 trang )
Céu 1 (2,0diém). Cho ham s6: y = x> —6x*>+9x—-1 (1).
a) Khao sat va v& dd thi (C) ctia ham s (1).
b) Viét phuong trinh tiép tuyén ciia do thi (C) tai diém c6 hoanh d§ X, théa min phuong trinh:
y' (%) =12.
Ciu 2 (1,0diém).

a) Giai phuong trinh luong gide: sin(% — X) +COS3X = 2COSX.
b) Giai phuong trinh: 2.9* +3.4* =5.6".

2
Céu 3(1,0diém). Tinh tich phan: | =
1

Cau 4(1,0diém).

a) Tai mot ki SeaGames, mon bong da nam c6 10 doi bong tham du (trong d6 c¢6 doi Viét Nam va doi
Thai Lan). Ban t chirc boc tham ngiu nhién dé chia 10 doi bong néi trén thanh 2 bang A va B, mbi
bang 5 d6i. Tinh xac suat dé doi Viét Nam va d6i Thai Lan ¢ cing mot bang.

b) Tim sé hang khong chira X trong khai trién nhi thirc Newton: (X + 2 )12
X

Cau 5(1,0diém).

Cho lang tru dimg ABC.A'B'C' ¢6 day ABC la tam gidc vuong tai A, AB = 2a,

AC =a, AA' = 3a. Tinh thé tich khdi lang tru va khoang cach gitra hai dudng thang AB' va BC.

Céu 6(1,0diém).

Trong mit phang véi hé toa do Oxy, cho hinh vuong ABCD. Piém E(2; 3) thudc doan thang BD, cac
diém H( -2; 3) va K(2; 4) lan luot 1a hinh chiéu vudng goc cua diém E trén AB va AD. X4c dinh toa
do cac dinh cua hinh vuong ABCD.

Céu 7(1,0diém).

Trong khong gian voi hé truc toa do Oxyz, cho hai diém A(1; 0; 1), B(2; 1; 2) va mat phang (Q) ¢6
phuong trinh: X + 2y + 3z - 3 = 0. Viét phuong trinh mat phang (P) di qua hai diém A, B va vudng
goc voi mit phing (Q).

Céu 8(1,0diém).

VX+2-2

>
Jox2 +12x 424 —2x—4 2

[EEN

Giai bat phuong trinh sau trén tap s thuc:

Cau 9(1,0diém). ‘
Cho cac so thuc a, b, ¢ khac nhau, thoa man dicu kiéna+b +c=1vaab + bc + ca> 0. Tim gia tri
nho nhat cua biéu thirc:

2 2 2 5
= + + .
la—b| |b—c| |c—a +ab+bc+ca
B—rH
Thi sinh khong dugrc sir dung tai liu. Can b{ coi thi khong giai thich gi thém.
Hovaténthisinh: .........ccooiiiiiiiiiiii . ; SO bao danh: ...........
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. . Mon thi: TOAN ‘
TRUONG THPT HA TRUNG Thoi gian lam bai: 180 phiit, khong ké thoi gian phat dé.
Cau Noi dung 10i giai Diém
la LTXD: R ’ 0.25
2. Su bién thién ctia ham sO.
* lim y=—00; lim y=+c0
* y'= 3x° —12x+9
y' =0khix=1x=3 0.25
Bang bién thién:
X | -0 1 3 + 00
y’ + 0 - 0 +
3 + o0
y \ /
-1
=00
Ham s6 ddng bién trén cac khoang (- ©: 1) va (3; + o).
Ham Sé nghich bién trén khoang (1; 3).
Ham sc} dat cuc tiéu tai x =3 va yct = -1.
Ham s6 dat cuc dai tai x =1 va ycp = 3.
0.25

3. Do thi:

Do thi ham sé cit truc Oy tai A(0; -1).

Diém udn: U(2; 1)

Nhan xét: D6 thi ham s6 nhan diém udn U(2; 1) 1am tam dbi xtmg.

f(x) =x3-6Xx2+9x-1

| | | | | | | | | | | | | | | | | | | |
-10 -5 \/ 5 10

0.25




1b Viét phuong trinh tiép tuyén cta do thi (C) tai diém c6 hoanh d6 X, théa man | 1.0
phuong trinh: y"(X,)=12.
Coy"=6x-12 -
y'=12khix = 4. Toa do tiép diém la (4; 3), y'(4) = 9. 0.5
Phuong trinh tiép tuyén la: y=9(x - 4) +3=y =9x - 33. 0.5
g;u Giai phuong trinh luong giac: sin(% —X)+c0s3x =2cosx. (1) 05
pt(l) < cosx+cos3x =2c0sX < 2cosx(cos2x—1) =0
Vs 0.25
cosx=0 X=—+kr
= 2 (k,1e2)
cos2x =1
=z
Vay pt(1) 6 cac nghiém la: x :%+ kr: x=Ix.
0.25
2b Giai phuong trinh: 2.9 +3.4" =5.6" (1) 0.5
A % « 3\« 2,y
Chia ca 2 vé cho 6* ta dugc: 2.(5) +3.(§) =5
3\x
Dit (E) =t (t>0)
Ta c6 phuong trinh:
2t+%=5<:>2t2—5t+3:0:>t=l;t=g 0.25
t=1=x=0
0.25
t= 3 =>x=1
2
Vay x =0; x =1 1a nghiém cua phuong trinh.
Cé.U 3 2 e_x 10
Tinh tich phan: | =Iex(x— -)ax.
X
1
2 —X 2 2 2
e 1 1 1
I =|e*(x— dx= | (xe* —=)dx=[xe*dx+—| =1,—=
R [ L
2
Tinh 11 = _[xexdx
1
u=x du=dx
bat: =
dv=e*dx |v=¢"
l1= xe* 0.5

2

2

. —jexdx:Zez—e—ez+e=e2.
1




Vay |=|1—%=e2—1

2
0.5
Cau Tai mdt ki SeaGames, mon bong Qé nam cg') 10 do6i bc')~ng tham d}; (trong do6 c6 doi | 0.5
4a Viét Nam va doi Thai Lan). Bar£ to chirc boc tham ngau n]liég deé chia 10 doi bong
noi trén thanh 2 bang A va B, moi bang 5 d6i. Tinh xac suat dé doi Viét Nam va doi
Théi Lan ¢ cung mdt bang.
S6 cach chia 10 doi bong thanh 2 bang A va B la: C},.C = 252,
S6 cach chia dé doi Viét Nam va doi Thai Lan & cung 1 bang la:  2.C3. =112, 0.5
Xéc suat dé d6i Viét Nam va doi Thai Lan ¢ cung mot bang: '
o112 _4
252 9 0.25
4b g . , T 2 .\ 0.5
Tim s6 hang khong chira X trong khai trién nhi thirc Newton: (X+—)".
X
S6 hang tong quat cua khai trién da cho la: T = C5x™ ™ (%)k =C/} 2" x"
X
S6 hang khong chtra x ng v6i gid tri cua k thoa man: 12-3k=0 =k =4. 0.25
Vay s6 hang khong chira x trong khai trién 1a: C/,.2°. 0.95
Cau 5 | Cho lang tru dimg ABC.A'B'C' c6 dédy ABC la tam gidc vudng tai A, AB=2a, 1.0
AC =a, AA' = 3a. Tinh thé tich khoi lang tru va khoang cach gitta hai duong thing
AB'va BC.
" M
e
A 4 '. C
I\ ///: 1
R
\\\\ 1 |
N
AN 1
N \\ 1
%H\ NV
RO Ny
AT —C
Thé tich khéi lang tru: V = AA'S, . = %.AA' AB.AC = %Ba.Za.a =3a° (dvtt) 05

Goi M, M' 1an luot 1a chan duong cao h?. tor A, A' trong cac tam giac ABC va A'B'C'
Taco B'C'L(AA'M'M), trong mit phang (AA'M'M) ha MH vudng goc véi AM'
thi MH L (AB'C').

Khi d6: d(AB';BC)=d(BC;(AB'C"))=d(M;(AB'C'")) = MH.




Trong tam giac AMM' ¢o: 0.25
1 1 +l_ 1 +1+1_1+1+i_49
MH? MM? AM? MM? AB®> AC? 9a* 4a’ a* 36a’
= MH =%:>d(AB BC)=—
0.25
Céu 6 | Trong mat phang vdi hé toa do Oxy, cho hinh vuong ABCD. biém E(2; 3) thudc | 1.0
doan thang BD, cac diém H( -2; 3) va K(2; 4) lan luot 1a hinh chiéu vudng goc cua
diém E trén AB va AD. Xac dinh toa dd céac dinh cta hinh vuéng ABCD.
Phuong trinh dudng thang EH: y - 3 = 0 = pt dudng thing AK: y - 4= 0
Phuong trinh duong thang EK: x - 2 =0 = pt duong thang AH: x +2 =0
=A(-2; 4)
Gia st ﬁ(a; b) 14 véc to phéap tuyén cuia dudng thang BD.
A a
ABD = 45° :L ‘/E:a +h
Jaz+p? 2 0.5
e V&ia=b. Phuong trinh dudng thang BD: x+y-5=0.
= B(-2; 7) va D(1; 4) (khong théa man dicu kién E nam trén doan BD)
e V¢ia=-b. Phuong trinh duong théng BD:x-y+1=0.
= B(-2; -1) va D(3; 4) (théa man dicu kién E nam trén doan BD)
, 1 .
Goi I 1a trung diém cia BD = I(E;g)’ C doi xtrng voi A qua Il =C(3; -1).
0.5
Vay A(-2; 4), B(-2; -1), C(3; -1), D(3; 4).
Cau7 Trong khong gian vo1 hé truc toa do Oxyz, cho hai diém A(1; 0; 1), B(2; 1; 2) vamat | 1.0
phang (Q) c6 phuong trinh: X + 2y + 3z - 3=0. Viét phuong trinh mat phang (P) di
qua hai diém A, B va vudng goc véi mit phang (Q).
AB = (LL1) ,véc to phap tuyén ctia mp(Q): No = (1;2;3)
Tir gid thiét suy ra véc to phap tuyén cia mp(P) la: np = lﬁ?;, No J =(1-21) 05
Phuong trinh mit phang (P): x - 2y +z-2 =0, 0.5
Cau 8 / _ 1.0
Giai bat phuong trinh sau trén tap so6 thuec: Xt2-2 > 1 .
V6X® +12x+24 -2x—4 2
X+220
DKXD: =>XxX2-2
VB(X? +2X +4) # 2(x +2) 0.25
2x* —4x+8
Nhan xét: JB(XZ+2x+4) —2(x+2) = >0 Vx>-2

VB(XZ +2x+4) +2(x+2)

Ta co:




NTaRT yx+2-2 2%@2(\/x+2—2)2\/6x2+12x+24—2x—4
6X° +12x+24 -2x -4

S 2UX+2+2(x+2) = 4> JB[(x+2)° — 2(x+2) +4]
Patt=x+2 (t>0), bit pt tré thanh: 2t +23/t —4>/6(t> —2t+4) (¥)

Ta thiy t = 0 khong thoa mén pt (¥), xét t # 0, chia ca 2 vé cua pt (*) cho Jt ta dugc

2 4 "
2(JE—W)+22 /6(t+r2) (**)

Dt u =ﬁ—%. Bét pt (**) tr6 thanh: 2u+2> \/6(u® +2)
t

ux-1
= ) :>u:2:>\/f—£:2:>t:1+\/§:>x:2+2\/§(tmdk)
2(u-2)2<0 Jt

Vay bpt da cho ¢6 1 nghiém la: Xx=2+ 24/3.

0.25

0.5

Cau9

Cho céc sb thuc a, b, ¢ khac nhau, thoa man diéu kiena+b+c=1 vaab + bc + ca
> (. Tim gia tri nhé nhat cua bicu thuc:
2 2 2 5
P= + + + .
la—b| |b—c| |c—a +ab+bc+ca

1.0

Khong mét tinh tdng quat, gia sira >b > c.

Ap dung bt dang thic 1 +l > véi x, y > 0. Suy ra:

X Y X+Y
o_ 2 2 2 5 8 2 5
la—b| |pb—c| |c-a +ab+bc+ca a-b+b-c a-c +ab+bc+ca
10 5

=P> +
a—-c +ab+bc+ca

Ta c6: (a—b)2+(b—c)22%(a—b+b—c)2 :%(a—c)z

:g(a—c)zg(a—b)2+(b—c)2+(c—a)2
bit Jab+bc+ca =t, te(O;%), a’+b%+c?=1-2t%, g(a—c)232—6t2.

s 535 e ham s f(t):i+§,te(0;i)
J1i-32 t Ji-3t? t V3

Fo(t) = (3 EINRY 3(ab+bc+ca)s(a+b+c)2:>t<%

(\/1—3t2 1-3t%) t
f'(t) =0 < 3/3t° = /(1-3t?)°

1
< (62 =9t -3t2+)=0=>t=—"-.
( )( ) G

0.25

0.5




1 1
BBT: t |0 NG N

(O - 0 +

f(t) \ /

1
f(%)

Taco f(t)> f(%)=10\/€.
P dat gi4 tri nhé nhét bang 10+/6 khi a:%+%, b:%, C:%—%.

0.25






