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Thoi gian lam bai: 150 phut, khéong ké thoi gian giao dé.

PE 47(7/9/2022)

Cau 1 (3,0 diém).
Cho phuong trinh J1-2X + V142X + x> +m=0. Tim céc gia tri cua tham s6 M dé phuong
trinh ¢6 nghiém thuc.

Cau 2 (2,0 diém).

Cho mot bang gém 9 6 vuong don vi nhu hinh bén. Mot
em bé cam 4 hat du dat ngau nhién vao 4 & vudng
don vi trong bang. Tinh xac suat dé bat ki hang
nao va cot nao cua bang ciing co6 hat dau

Cau 3 (6,0 diém).
a) Cho ham s6 y =x*—mx®> —m*x+8. Tim tham s6 m dé ham sd c6 diém
cuc tiéu nam hoan toan phia trén truc hoanh.
b) Chohamsd y= f (x) c6 dd thi nhu hinh v&. Tim m d€ phuong trinh
2

f(x+1)- =0 c6 nghiém trén khoang (-11)?

X* +3x+5
Cau 4 (6,0 diém).

a) Cho lang tru tam giac ABC.A'B'C’ c6 day la tam giac vuong tai A,

AB =2; AC =+/3. GACc CAA' =90°, BAA' =120°. Goi M 14 trung diém canh
BB'. Biét CM vudng géc véi A'B, tinh the khéi lang tru da cho. ‘
b) Cho hinh chép tr giac déu S.ABCD c¢6 day la hinh vuoéng tdam O; canh a. Goi M, N lan luot
14 trung diém ctia SA va BC. Goc giita duong thaing MN va mit phang (ABCD) bing 60°. Tinh
cosin cua goc gitta hai dudng thaing MN va mit phang (SBD).

Cau 5 (1.5 diém). Cho tir dién SABC c6 SA = SB = SC = a. Mit phang (P) thay d6i luon di qua
trong tam G cua t dién, cit cac canh SA, SB, SC lan luot tai A’, B, C’ (khac diém S). Tim gié tri
16n nhat ctia biéu thuc:

o-_ L , 1 1
SA'SB' SB'SC' SC'SA'

Cau 6 (1.5 diém).

Cho cac sb thue duong a,b,c.tim gia tri nho nhat cua biéu thirc
2 3

Ta+Jab+Yabe Vva+b+co
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Pap 4n dé 16

Cau 1 (3,0 diém).

Cho phuong trinh \/1— 2X + \/l+ 2X + X2 +m= 0
Tim cac gia tri cia tham s6 m dé phuong trinh ¢6 nghiém thuec.
Giai

Suy ra gia tri can tim cia M la&; —2<m <

~1-42
4

PKXD: —%sxs%. Pt t=+1—2X ++1+2x (*) 0,5
pom 2 1 0o x—0o2<t<2 05
V1-2x  N1+2x
—t* + 4t7
. (% 2 _
Taco: (*)=x° = I 05
Khi d6 phuong trinh di cho tré thanh: t* —4t* —16t=16m
Xet ham s6 f (1) = t* - 4t* ~16t voi te| V2;2]
Ta c6 ham s f(t) lién tuc trén doan [\/5;2]. 0,5
f'(t)=4t>-8t-16, f'(t)=0=1t=2
Suy ra Minf(t)=-32 , Maxf(t)=-4-16~2
yra Minf (1) M (1) -4 -16:2 05
Vay phuong trinh ¢6 nghiém khi va chi khi: —32<16m <-4 — 16+/2
0,5

Cau 2. Cho maot bang gém 9 6 vudng don

vi nhu hinh bén. Mot em bé cam 4 hat dau dat
ngau nhién vao 4 6 vudng don vi trong bang. Tinh

Xac suat dé bat ki hang nao va cot nao caa bang
cling c6 hat dau

Loi gidi
S6 phan tir khong gian mau la: n(Q)=Cg .
Goi bién cb A: “ Bat ky hang nao va cot nao ciing c6 hat dau”.
Bién c¢6 ddi A: « Co it nhat mot hang hodc mot cot khong cé hat dau”.
Nhan xét: C6 dung méot hang hoac mot cot khdng cd hat dau.
C6 cot khdng c6 hat dau cé 3.C; cach xép.
C6 hang khong c6 hat dau c6 3.C; cach xép.

C6 mot hang va mét cot khong cé hat dau c6 C,.C..C; cach.




Suyra: n(A)=3C,+3C; -C;C;C; =8L1.
= 81 5
Vay P(A)=1-P(A)=1-—=",
Cau3.a
y' =3x% —2mx—m’
A'=m?+3m’ =4m?,
m+2m m-2m
=m, X,
3 3

Do d6 phuong trinh y' =0 c6 hai nghiém la X, =
Pé ham sd ¢6 cuc trj thi m=0
Truwong hop 1: m>0, khi d6 X, > X,, ham s dat cuc tiéu tai X, =m.
Pé ham s6 c¢6 diém cuc tiéu nam hoan toan phia trén truc hoanh f (Xl) >0.
Hay m*-m’-m*+8>0=8-m*>0&om<2.
Két hop diéu kién ta dugc O<m< 2.

: 14 \ A A . m
Truong hop 2: m<0, khi d6 X, <X,, ham so dat cuc ti€u tai X, = ~3

Pé ham s6 c¢6 diém cuc tiéu nam hoan toan phia trén truc hoanh f (Xz) >0.

3 3

3
Hay —m——m—+m—+8>0<:>2—57m3+8>0<:>m>—‘3/%.

27 9 3
Két hop diéu kién ta dugc —3/2—;6 <m<0.
Cau3.b

Diéu kién xac dinh: xeR.

2 2

(x +1)2 +(x+1)+3

=0 < f(x+1)=

(1)

Ta ¢6 phuong trinh f (x+1)—— 3T E
X" +oX+

bat t=x+1, khidd -1<x<1l<0<t<?2.

n,.|2

t* +t+3
Xét ham sb g(t)=(t2 +t+3) f (t) trén khoang (0;2).
+g'(t)=(2t+1).f (t)+(t* +t+3).f'(1).

f(t)>0,vte(0;2)
f'(t)>0,vte(0;2)

Mat khac, 2t+1>0,t*+t+3>0,Vte(0;2) = g'(t)>0,vte(0;2).
+g(0)=3.f(0)=0, g(2)=9.f(2)=36.

Béng bién thién ctia ham s6 y = g(t) trén khoang (0;2).

Phuong trinh (1) tr& thanh f (t)= = (t2 +t+3) f(t)=m? (2).

Tur @6 thi ham sé y = f (x) suy ra {



gl +

et /
0

Phuong trinh da cho ¢6 nghiém X € (—1;1) khi va chi khi phuong trinh (2) c6 nghiém
te(0;2) & 0<m’<36.

36

Cau 4.
a) Cho ling try tam giac ABC.A'B'C’ ¢6 day la tam giac vuong tai A, AB=2;AC =+/3. Goc
CAA' =90°, BAA' =120°. Goi M 1a trung diém canh BB'. Biét CM vuéng goc voi A'B, tinh
thé khéi lang tru da cho.

A/ c/

B’

B
Léi gii

V& hinh hop ABDC.A'B'D'C’.

Tac6 CA_L(ABBA)

Taco ABLCM,AB LCA= AB L(ACM)= ABLAM
Goi V lathé tich khdi lang try tam giac ABC.A'B'C’

Khi do V = %VABDC_A,B,D,C, = %.CA.SABB,A, = %CA.AB.AA’.sin 120°

Goi G=ABNAM, khi d6 G latrong tam tam giac ABB', dat AA'=x, x>0
2
Khi d6 AG zéAM zgx/ABz+B|\/|2—2AB.BM.COSGOO :21/4+XZ—X :%\/x2—4x+16

4




BG =%A’B =%\/ABz+AA’2 _2AB.AA".c0s120° =%\/4+ X2 +2X :%\/4+ X2 +2X
Khi d6

+
AGZ+BGZ=ABZ@%(xz—4x+16)+%(x2+2x+4)=4@xz—x—8=o@x=1—;@
Do x>0 nén x=1+;/§ hay AA’=1+;/@

1433 @_3(“\/@)
> -~ 7/

1 . 1
Vay V ==CA.AB.AA'sin120° = =.2./3. —=
o 2 2 V3 2 4

b) Cho hinh chdp tir giac déu S.ABCD c6 day 1a hinh vudng tim O; canh a. Goi M, N lan luot
1a trung diém cua SA va BC. GOc giita dwong thang MN va mit phang (ABCD) bang
60°. Tinh cosin ctia goc giita hai dwong thang MN va mt phang (SBD).

Lo gia

Goi Ela trung diém cta SD. Chiing minh dugc tir giac MNCE 1a hinh binh hanh nén
MN //CE .

Goi H la trung diém OD. Tac6 EH 1a dudng trung binh caa ASOD .

Do d6 EH //SO, ma SO_L(ABCD)(theo gia thiét S.ABCD la hinh chép déu, tam O)

= EH 1(ABCD).
Khi d6 (MN,(ABCD))=(CE,(ABCD))=ECH =60°.

2 2
Xét ACOH : CH =/CO?+0H? = ZZ‘ L2 =a\/1_0.

16 4
av/10
Xét ACEH : EH =CH.tan60° = af L CE=—H___4 _avio,
" c0s60° 1 2
2
. , |COLBD
Mat khac, ta co = COL(SBD).
COLSO

Khi d6 (MN,(SBD))=(CE,(SBD))=CEO.

Tacd OE =+ EH?+O0H?* = ,/ 21a6



Vay cosCEO=%: a2 :&.
CE aJl0 5
2
Cau 5. (2d) Cho tir dién SABC ¢6 SA = SB = SC = a. Mit phang (P) thay d6i luon di qua trong

tam G cua tir dién, cét cac canh SA, SB, SC lan luot tai A’, B’, C’ (khac diém S). Tim gié trj 16n

nhat cia biéu thue: Q= SA']-SB' + SB'18C' + SC'lsA'
Dinh huwdng

, 54 5B 5C
- Tonge —+—+—=7
g s4a"  sB' ' sc'

- Diing thém dang thirc nao dé tim gi tri 10n nhét cua Q ?

Giai
Goi S’ 1a trong tdim AABC
. SA SB SC _ _ 55
taco;+5+a— SE
ma G la trong tm hinh chdp S.ABC nén
ssT 4 . SA SB  SC
w3 Wyt te=4

a b C
hay T te ™ 4 (dpcm).

54 5B 5C

§+E+E=4ma SA=SB=SC=anén 2
1 1 1 4 1 1 1 1 1 1
U SR <(L4L+l)
sA' + sB' + s¢' @ [SA’.SB’ + sB'.sc’ + sr:’.sg,“) s4' + sB' + sc’
1 + 1 + 1 16
sa'sg'  sB'.sc’  sc'sa’ T 24t

MaxQ = —— khi SA’=SB’=SC’= 22 .
2a® 4

khi d6 mit phang (P) di qua G va song
song (ABC)

B

Céau 6.(2diém)

Cho cac sb thue duong a,b,c.tim gia tri nhd nhat cua biéu thirc
2 3

“a+vab+Vabe Vva+b+eo

Giai.
Gv:
- dua biéu thirc chira a,b,c vé tong (a+b+c)



- Dung bét dang thuc cd si : &p dung cho bd 2 sb va 3 sé nén ta phai nhan 6,hé sé cua a giam va b
tang nén ta co 6vab = 3.2. g 2b , hé sdbcuaavab o

6.3 abc phai bl véi trude d6 dé bang nhau, tir d6 tim hé s6 cua ¢

o 21
6&+6vﬁ+6.%’ﬁ_6a+3'2' E.Zb + 3. E.Eb.Bc
B 6

a+ vab + Vabec =

6
6a+3(3+2b) +(5+2b+8c) 4
= =—(a+b+c)
6 3
3 3
T 2{a+b+c) " JVatb+c
Pitt= a+b+c >0.P= f(t) = = — = voi >0
N
F()=0 = t = 1
Vay Min P==2 khi a=—, b=—,c = —
2 21 21 21



