S0 GIAO DUC VA PAO TAO _KY THI .
HAI PHONG CHON HQC SINH GIOI THANH PHO LOP 12 BANG B

: NAM HOC 2020 - 2021
PE CHINH THU'C , .
. PE THI MON: TOAN i
(Dé thi gom 08 cdu; 01 trang) Thoi gian lam bai: 180 phut (khéng ké thoi gian giao dé)
Ciu 1. (2,0 diém)

a) Cho him s6 y = mx® +mx’ +(m+1)x—3. Tim tht ca cic gid trj thye V| .
ctia tham s6 m dé ham sb nghich bién trén R. 1 {2 :
b) Cho ham s6 bac ba y = f (x) cé dd thi dugc biéu thi trong Hinh 1. ‘ X
Tim sb gid tri nguyén cia tham s6 m trong doan [-2020;2020] dé ham ! —

56 h(x):’fz (x)+4f(x)—m| c6 dung 3 diém cye tri.

Ciu 2. (1,0 diém) Cho log,12=x,log,,24=y va log,, 168= b“"y:I , trong 46 a,b,c 14 c4c s nguyén,
Xy + CX

Tinh gi4 tri biéu thic § =a+2b+3c.
Chn 3. (1,0 diém) Gidi phuong trinh 4+cos2x+sin2x-sinx—7cosx 0.
2sinx++/3
Cau 4. (1,0 diém) Tim tAt ca cdc gia tri thuc ciia tham s6 m dé phuong trinh
x* =5x+3+232x’ ~3x* +m +m=0 c6 ding ba nghiém ph4n biét.
Ciu 5. (1,0 diém) Mot bai thi tréc nghiém c6 50 cau hoi, mdi cdu héi cé6 4 phuong 4n lya chon trong &6 chi
¢6 mot phuong an ding. Biét ring mbi c4u tra 1o ding dwgc 0,2 diém va mdi ciu tra 16i sai duoc 0 diém.

M&t hoc sinh khdng hoc bai nén lam bai bing cach chon ngu nhién mdi ciu mot phwong 4n tra 16i. Hoi diém

s6 ndo c6 x4c sudt xudt hién 16n nhét?

Ciu 6. (2,0 diém) Cho khéi tir dién ABCD. Goi M,N lan luot 13 trung diém cta cac canh 4B,CD; P l1a

diém nim trong doan BC sao cho BP =k.PC(k >1).

a) Tinh thé tich cua khdi tir dién ABCD trong trudng hop tam gidc ACD vudng tai 4, tam gidc BCD vudng

cintai B va AB=AC=4D=a.

b) Miit phing di qua ba diém M, N, P chia tir dién thanh hai khéi da dién c6 thé tich 1an luot 1a ¥, ¥, (trong
X ) 14

d6 ¥, 1a thé tich clia phén chira ¢iém A). Tinh Fﬁ

1

Cau 7. (1,0 diém) Trong mit phing toa 4 Oxy, cho tam gidc ABC c6 ACB = 75°,B(-4;-2); D la diém

thudc canh BC sao cho DC =2DB. Biét duomg cao ké tir A c6 phuong trinh 2x+y=0 vi ADC =60".
Tim toa 49 clia diém A biét 4 c6 hoanh d3 am.
Céu 8. (1,0 diém) Cho céc s thuc duong a,b,c¢ thay dbi. Tim gia tri nhd nhét cta biéu thic:
P= : - 2 :
22ab +8bc  \24? +2b% +2¢% +dac +1
Hét
(Thi sinh khéng st dung tai ligu, cdn b coi thi khong cdn gidi thich gi thém)
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SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI CAP TINH

Cau 1:

Cau 2:

Cau 3:

Cau 4:

Caiu 5:

HAI PHONG MON TOAN 12
NAM HQC 2020 - 2021
Thoi gian 1am bai: 180 phut (khong ké thdi gian phéat dé)

(2,0 diém)
a) Cho ham s0 y =mx’ +mx’ +(m+1)x—3. Tim tat ca c4c gié tri thuc cta tham s6 m dé ham
s6 nghich bién trén R .

b) Cho ham s béc ba y = f(x) c6 do thi duge bicu thi trong Hinh 1. Tim s6 gid trj nguyén
cuia tham s6 m trong doan [-2020;2020] dé ham s6 A(x |f )+41(x) m| c6 dung

/
) /|

3 diém cuc trj.

Ay
1+~

'7

” 1 .
(1,0 diém) Cho log,12=x, log,,24=y va log,, 168 = i , trong d6 a , b, c¢ 1a cac so

\

Y

bxy +cx
nguyén. Tinh gia tri biéu thirc § =a+2b+3c.
(1,0 dié:m) Giai phuong trinh 4+cos2x+sin2x—sinx—7cosx 0.

2sinx++/3
( 1,0 diém) Tim tat ca cac gia tri thuc ciia tham s6 m dé phuong trinh sau c6 dang ba nghiém
phén biét
X =5x+3+22x -3 +m+m=0

(1,0 diém) Mot bai thi tric nghiém cé 50 cau hdi, mdi cau hoi co 4 phuong an lya chon trong
d6 chi c6 mot phuong an ding. Biét rang moi cau tra 101 dang duge 0,2 diém va moi cau tra
10i sai dugc 0 diém. Mot hoc sinh khong hoc bai nén lam bai bang cach chon ngiu nhién mdi
cdu mot phuong an tra 101, Hoi diém s6 ndo c6 xac sudt xut hién 16n nhat?

Cau 6. (2,0 dlem) Cho khdi tir dién ABCD. Goi M, N lan luot la trung diém cua cac canh AB,CD; P

1a diém nam trong doan BC sao cho BP = kPC(k > l).

a) Tinh thé tich khdi tr dién ABCD trong trudng hgp AACD vudng tai 4, ABCD vudng cin
tai Bva AB=AC=A4D=a.

b) Mat phang di qua ba diém M, N, P chia tir dién thanh hai khoi da di¢n co thé tich lan lugt 1a
V.V, (trong d6 V; 1a thé tich cia phan chira diém A). Tinh 143

1

Cau 7: (2,0 diém) Trong mit phing toa dd Oxy, cho tam gidc ABC c6 ACB =175°, B(—4;-2); D 1a

diém thudc canh BC sao cho DC =2DB. Biét duong cao ké tir 4 ¢6 phuong trinh 2x+y =0
va ADC =60°. Tim toa d diém A4 biét 4 c6 hoanh d¢ am.



Cau8. (L0 diém) Cho céc s6 thuc duong a,b,c thay ddi. Tim gia tri nho nhat cua biéu thuc

1 2
2\V2ab +8ab  \2a® +2b> +2¢% + dac +1

p

HET




Cau 1:

HUONG DAN GIAI

(2,0 diém)

c)

d)

b)

Cho ham s& y = mx® + mx* + (m+1)x—3. Tim tat ca cac gia tri thuc ctia tham s6 m dé ham
s6 nghich bién trén R .

Cho ham sb bac ba y= f (x) co dd thi duoc biéu thi trong Hinh 1. Tim s gia tri nguyén
ctia tham s m trong doan [~2020;2020] @& ham s6 h(x)=|f (x)+4f (x)—m| 6 ding

3 diém cuec tri.

Ay /
)
1 -——— 1-'-Ir-—\.\_\_\_“
e : \\
+ - - >
7 1 2 3 x
Loi giai

Néu m =0 taco ham s6 y = x—1 1a ham s6 dong bién trén R nén khong théa man.
Xét m#0 tacod y' =3mx’ +2mx+m+1. Déham s6 nghich bién trén R thi y' <0 véi moi

a=3m<0 {m<0 {m<0

2 And 2 <_i'
A'=m —3m(m+1)£0 —2m--3m<0

xeR & =m
2m+3<0 2

Ta ¢ ham s6 /(x) c6 tap xéc dinh 1a R.
Xétham sb g(x)= f7(x)+4f(x)—m.Khido:
Tap xac dinh D=R.

g'(x)=2f(x).f"(x)+41"(x) =2f’(x)[f(x)+2].

g'(x)=0 <:>2f'(x)[f(x)+2]:O = P
Dua vao do thi ta ¢6

of’(x)zO@[i=3.

d f(x)=—2©x=a<0.
g(2)=21'(2)[ f(2)+2]<0 do f(2)>0, f'(2)<0.

Bang bién thién



Cau 2:

g'(x) - 0 + 0 - 0 +
+00

+o0
gx) m+5 /
/ T,
-m -8

Dua vao bang bién thién d€ thdy ham s6 /(x)= | g(x)| c¢6 ding 3 diém cuc tri khi va chi

khi -m-820<m<-8.
Két hop véi diéu kién [-2020;2020] ta c6 2013 gié tri cia m thoa man.

g 1
(1,0 diém) Cho log, 12 =x, log,, 24 =y va log,, 168 =-22"

,trong d6 a , b, c lacac
bxy +cx

s6 nguyén. Tinh gié tri biéu thic S =a+2b+3c.

Loi giai
log,168 log,(24.7) log,7+log,24 log,12.log,,24+1
log, 54 log, 54 log, 54 log, 54

Ta ¢6 log,, 168 =

Do log, 54 =log,12.log,, 54 nén log,, 168 = L"’l
xlog,, 54

24
Ta tinh log,, 54 =log,, (27.2) = log,, 27 +log,, 2 =3log,, 3+log,, o

3.2.12.24 12°
Ma log,,3=1log, ———=log,,—=3—-2log,, 24
3P 3P 21204 3P 242 3P

Suy ra log, 54 =3(3—-2log,, 24)+log,, 24—1 =8—-5log,, 24 =8-5y.

Vay log,, 168=—2F 1 0l a1, b==5, c=38.
x(8—5y) —5xy+8x

Gid tri biu thic S=a+2b+3c=1+2(-5)+3.8=15.

4+cos2x+sin2x—sinx—7cosx _

Cau 3:  Gidi phuong trinh =0.

2sinx+\/§

Loi giai

biéu klén sinx # —7

PT < 4+cos2x+sin2x—sinx—7cosx=0< 2cos’ x—7cosx+3+2sinxcosx—sinx =0



Cau 4:

Caiu 5:

< (2cosx—1)(cosx—3)+sinx(2cosx—1)=0<>(2cosx—1)(sinx+cosx—3)=0

1
1 COSX =—
CcoSx =— 2
o )
sinx+cosx=3 sin(x+£]:i(VN)
Y

B
>

. 1 1 . 3 )
Vb1 cosx=—:>coszx=—:>sm2x=2:>s1nx=i

Két hop véi diéu kién, suy ra phuong trinh da cho vo nghiém.
Tim tat ca cac gia tri thyc ciia tham sé m dé phuong trinh sau c6 dung ba nghiém phan biét

X =5x 434232 -3 +m+m=0

Loi gidi
X =5x+3+22x =3x* +m+m=0 (1)
PT (1) & 2x =3x" +m+232x° =3x" +m :()c—l)3 +2(x—1)
& f(\3/2x3 -3x° +m):f(x—1) (*)
Xéthamsd f(1)=¢+2t,teR.
Taco: f'(1)=3>+2>0,VieR.
Suy ra ham sé f lién tuc va dong bién trén R.
Do do: (1) SN2 -3 +m=x-12x -3x"+m=x"-3x" +3x-1
g(x)=x3 -3x+1=-m (2)
Xétham sé: g(x)=x’-3x+1.
Ta co: g'(x) =3x’-3=0< x==+1. Suy ra ham s6 g(x) ¢6 hai diém cyc tri lan luot 1a
x=-1vax=I.
Phuong trinh (1) c6 ba nghiém phan biét < phuong trinh (2) c6 ba nghiém phan biét
og(l)<-m<g(-l)o-1<-m<3e-3<m<l.
(1,0 diém) Mot bai thi tric nghiém co 50 cau hoi, mdi cau héi c6 4 phuong an luya chon trong
d6 chi c6 mot phuong an dung. Biét rang mdi cau tra 10i dung duge 0,2 diém va mdi cau tra

16 sai dugc 0 diém. Mot hoc sinh khong hoc bai nén 1am bai bang cach chon ngau nhién mdi
cau mét phuong an trd 101. Héi di€m s6 ndo c¢6 xac suat xuat hién 16n nhat?

Loi giai
Goi x 1a s6 cAu hoc sinh 1am ding (0 < x <50), luc d6 s diém hoc sinh dat duge 1a 0,2x.

x 50-x
Xac suat dé hoc sinh d6 lam dung duge x cau la C;‘O.(%j (%) :

Gia str 0,2x 1a s6 diém c6 xéac suét 16n nhat, khi dé
1 X 3 50—x 1 x+1 3 49—x
ORI ORO ==
4) 4 4 4 o 150-x " x+l {3(x+1)250—xc> 4

=
x 50—x x—1 51-x — x>
(V2 s (1) (2 L Soxzde T 51
s0°| 4 4 0 (g 4 x S51-x 4

Do x nguyénnén x=12.




Vay diém 2,4 c6 xac suat xuat hién cao nhat.

Céiu 6. ( 2,0 diém) Cho khdi t dién ABCD. Goi M, N lan luot 13 trung diém cta cac canh AB,CD; P
13 diém nam trong doan BC sao cho BP = kPC (k > 1).

a) Tinh thé tich khéi tir dién ABCD trong truong hop AACD vudng tai 4, ABCD vudng can
tai Bva AB=AC=A4D=a.
b) Mat phang di qua ba diém M, N, P chia tir dién thanh hai khoi da di¢n co thé tich lan lugt 1a

V.V, (trong 6 V; 1a thé tich ctia phan chira diém A). Tinh %

1

Loi giai

a) V& hinh

C6é N latrung diém cua CD

a2
2

. CD
ABCD vudng can tai B= N la tdm duong tron ngoai ticp ABCD va BN = - =

Laico AB=AC=AD=a= AN L(BCD) va AN:%:“}E

1 cD* &
S...=—BN.CD= =
ABCD 2 4 2

1 a3x/§

Vay VABCD = EAN 'SABCD =

b) V& hinh

Goi I = MPNAC,Q = INN AD . Vay thiét dién cua t& dién ABCD cit béi (MNP) 1a MPNQ
. 1 14
Got V="V pcp = gd (A’<BCD))'SABCD = Visow =Visen = E

V= VA.MNQ Ve TV acne



Ap dung dinh 1y Menelaus cho A4BC va AACD , ta co:
MA BP IC 1va QANDIC 1:>QA BP PN A9k

MB PC 14 OD NC'I4 oD PC AD  1+k
S,y CP CN 1 V,\con 1 1

Lai ¢6- _&r _ . _ 174 = . e
aneo wsp CB CD 2(1+k):VA'CBD 2(1+k)(:) 2 (1+k)

Suyra V, ,p = 14 ! V:[ k ]K

2 2(1+k)"  lk+1)72
B AM A_Q B k v
AMNQ AB AD " AEw 4(k—|—1).
AM 1 k |4
VA,MNP = E-VA.BNP = E'VA BNP — [k——}-l]z

k k |V 1 V
Vay Vo=V, 0 +Visme + Vo = V+ —+ V==
Yy AMNQ A.MNP A.CNP 4(k—l—1) [k—l—l] 4 2(1—|—k) 2

Két luan: e

Cau 7: Trong mat phéng toa do Oxy, cho tam gidc ABC c6 ACB =75° , B(—4;—2) : D 1a diém thudc
canh BC sao cho DC =2DB. Biét duong cao ké tir A4 c6 phuong trinh 2x+y=0 va

ADC = 60°. Tim toa d6 diém A biét 4 c6 hoanh do am.
Loi giai

A

B(-4;-2)

C H D
Ta c6 phuong trinh BC:x—2y=O:>H=AHmBC=(O;0).
Suyra Ce BC= C=(2t;t),do
1 1

4+ 02t 2+t
R {‘“”ﬁ“”].

9

1+l 1+l 3 3
2 2
Goi toa d0 diém A e AH = A:(a;—Za) vol a<0.
Ta tinh cac doan thing AH> =5a4*;CH* =5t* ; DH* :g(t—4)2.

Xét cac ti s6 luong giac tan ACD = g]z IT tan 75° = 2+f (1).



Ma tan ADH = 2L~ 3¢ _an600= 3 (2).
DH |14

:(2+\/§).|t|:>3= 3
3a=3]t—4 2443

Viy toa d diém 4 =(-2;4) hoge 4=(-1-/3;2+243).

Tir (1) va (2) ta ¢6 =4

{1_4 23 [a=—2
t=1-3 -3

Cau8. (1.0 diém)

Cho cac sb thuc duong a,b,c thay d6i. Tim gia tri nho nhdt cua biéu thuc
~ 1 ~ 2
22ab +~8ab 247 +2b* +2¢* + dac +1

Loi gidi
Ta co: 2a” +2b° +2¢* +4ac =2b*> +2(a+c)’ > (b+a+c)
-2 -2
>

Hay >
V247 + 20> +2¢ +4ac +1  a+b+c+l

Mat khac ta co:
232ab +~/8bc = 2+/b.2a + 2\[2bc =2b.2a +232¢h <b+2a+b+2c=2(a+b+c)

1
= >
2N2ab +~8bc  2(a+b+c)

1 2
Nén p > - sdatt=a+b+c>0
2(a+b+c) a+b+c+l1

) )
> L2 et f(f)=———=— trén (0:+o0
= p2o X (=2 - trén (04 0)

N
f(t)_2t2+(t+1)2

=O<:>(t+1)2=4t<:>t+1:2t<:>t=1

Béng bién thién

£'(t)

f(t)

L}
b | —

1 1
= f(t)>——Hay p>——
f(@) SHayp=—=



. a+b+c=1
Minp=—5<:> b=2a
b=2c

<~
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