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Dé thi ¢6 05 ciu - gdm 01 trang

Cau 1. (4,0 diém)

Cho ham s6 y =x’+3x” -4 ¢6 dd thi (C).
1. Khdo st sy bién thién va v& d6 thi (C) cua ham sé.

2. Tim m dé duong thang y = m(x+2) cit dd thi (C ) tai ba diém phan biét sao cho tiép tuyén véi do
thi (C) tai ba diém d¢ tao thanh tam gidc vudng.

Cau 2. (4,0 diém)

1. Giai phuong trinh: sinx(Z\/gcosx—3)+ 2(sinx+1)= V3 cos x — cos 2x.

\/;ln(lJr%j:ln(lJrgJ
2. Giai hé phuong trinh: g 4 (x; Ve R) .
1 2 2y+3xy

x xy S5y+6

Céu 3. (4,0 diém)

1. Goi X 1a tap hop céc s tu nhién c6 6 chir sb d6i mot khac nhau 1dy tir cac chit s6 0, 1, 2, 3,4, 5, 6, 7.
Chon ngau nhién mot s6 tur tap X. Tinh xac suat dé sd duoc chon 1a sb chén, c6 mat hai chit s6 1 va 2,
dong thoi 1 va 2 khong dimg canh nhau.

2. Bé du tién mua nha anh An vay ngan hang 500 tri¢u theo phuong thuc tra gop V01 1ai suat
0 85%/thang Sau mdi thang, ké tir thoi dlem vay, anh An tra ng cho ngan hang s6 tién c6 dinh 1a 10

triéu ddng bao gom ca tién 1ai vay va tién gbc. Biét 1ai suat khong thay doi trong sudt qua trinh anh An
tra no. Hoi sau bao nhiéu thang thi anh tra hét no ngan hang? (thang cubi c6 thé tra duéi 10 triéu dong).

Céu 4. (6,0 diém)

1. Cho khéi chop S.ABCD cé day ABCD 1a hinh chit nhat. Mot mit phing thay dbi luén song song véi
mat phéng chira da giac day va cit cac canh bén S4, SB, SC, SD lan lugt tai M, N, P, Q (khong trung cac
dinh cta hinh chop S.ABCD). Goi M', N', P', 0" lan luot 13 hinh chiéu vudng goc cua M, N, P, O 1én

mit phang (ABCD). Tinh ti s6 i—j‘: dé thé tich khéi da dién MNPO.M 'N'P'Q" dat gia tri 16n nhat.



2. Cho mit cau tim O, ban kinh R =1. Tir diém S bét ky trén mit cau ké ba duong thang cat mat ciu tai

chc diém 4, B, C (khac véi S) sao cho SA=SB=SC vi ASB=BSC =CSA=a.Khi o thay déi, tinh
thé tich 16n nhét cia khdi chop S.ABC.

3. Cho hinh chép S.ABC c6 day la tam giac déu canh 2a, D 1 trung diém BC. Biét ASAD 1a tam giac
déu va mit phang (SAD) vuodng goc v4i mit phang (AB C ) . Tinh khoang cach tir diém C dén mit phang
(S4B).

Céu 5. (2,0 diém)

Cho cac sd thyc khong am x, y, z théa man x+y+z=4. Tim gid tri 16n nhat cta biéu thirc
P=x+y’ +7 +8(xy2 +yz? +zx2).

HET

Thi sinh khong dugc st dung tai li¢u. Gidm thi khong giai thich gi thém./.



Céu L Cho ham s0 y =x"+3x* -4 ¢ do thi (C).

1. Khao st sy bién thién va v& @6 thi (C) cta ham sd.

Loi giai
» Tap xac dinh D =R.
« Pao ham y' =3x” +6x.
, {x =2=y=0
V=0
x=0=>y=-4
* Gidi han Xlinjoy =—00, Xlir&y =40,
« Bang bién thién
x| = -2 0 +00
y + 0 - 0 +
0 +00
y / \ /
— 56 _4

« Ham sd déng bién trén (—oo; —2) va (O; +oo) , nghich bién trén (—2;0).
« Ham s6 dat cuc dai tai x=-2, Yep =0.

« Ham sb dat cuc tiéu tai x=0, Yor =—4.

*Tacd y"=6x+6; y"=0< x=-1= y=-2.Diémubn I(—l;—2).

* Do thi

2. Tim m dé duong thang y = m(x + 2) cat do thi (C ) tai ba diém phan biét sao cho tiép tuyén
Loi giai

Phuong trinh hoanh d6 giao diém cua duong thing y =m (x + 2) va do thi (C ) la:

43 -d=m(x+2) & (x—l)(x+2)2 =m(x+2)

x=-2

X +x-2-m=0 (1)

Puong thang y = m(x + 2) cat d6 thi ham s y = x” + 3x° — 4 tai ba diém phan biét

<:>(x+2)(x2+x—2—m):0<:>

<> phuong trinh (l) 6 hai nghiém phén biét khac —2



Cau II:

=1"77a (9

{9+4m>0 m>—2
o
m=#0

-m=0

Khi d6 duong thang y =m(x+2) cat d thi ham s y = x* +3x” — 4 tai ba diém phan biét c6
hoanh d6 -2, x,,x, véi x;,x, la hai nghiém cta phuong trinh (1) .
Theo dinh Ii Viet ta c6 {xl tr=-l
XX, =—m—2
Tacé y'=3x" +6x. Suy ra hé sé géc cia céc tiép tuyén cta dd thi (C) tai ba diém phan biét
c6 hoanh d0 —2,x,,x, 1a »'(-2)=0,)'(x,) =3x] +6x,,)'(x,) =3x; +6x,
Puong thang y = m(x + 2) cit do thi (C ) tai ba diém phan biét sao cho tiép tuyén voi d6 thi
(C)tai ba diém d6 tao thanh tam gidc vudng < y'(x,).y"(x,) =1
= (3)(12 +6x, )(3x§ + 6x2) =l 9()61)62 )2 +18x,x, (x1 + X, ) +36x,x, =—1
< 9(m+2) +18(m+2)=36(m+2)=-1<9m* +18m+1=0
31242

thoa mén diéu kién (¥).

3
3422
—

<> m

Vay m =

1. Giai phuong trinh sin x(2\/§ cosx—3)+2(sinx+1) = J3cosx—cos2x .
Loi giai
Ta co:

pt < f3sin2x+cos2x+2 ==+/3 cos x+sin x

& 2cos(2x —g) +2 = 2cos(x —%)

x—%sz;r
T
. . cos(x—g)zo T
& 2c08 (x——)=cos(x——) & S| x——=—+m2x
2c08’ (x—) (x==) 2
6 T, 1 6 3
cos(x——)=—
6~ 2 x—%z——+m27r

x=£+k2ﬂ
6

= x=%+m27z (k,meZ)

x=-Zim2rn
6

Vay phuong trinh ¢6 nghi¢m la x = %+ k27m;x =%+ m2mw,x = —%+ m2rx (k,meZ).

Giai h¢ phuong trinh



ﬁln(l+ijzln(l+gJ

Jx y

(x,yeR).
1 2 2y+3xy

X Xy 5y+6

Loi giai
x>0
N I+—2=0
biéu kién: y
S5y+6#0
2y+3xy>0
l 2 _ 2y+3xy / 2 2y+3xy Sy+6
x xy 5y+6 y 5y+6 l(1+g]=[2y+3xy]2(l)
X y 5y+6
2
(e (y+2)(5y+6) =(2+3x) v’ (y+2)(fy+6) =(2+3x) x

3 2
<:>9(£+1j +12(E+IJ +4(£+1]:9x3+12x2+4x (*)
Y Y Y
Xéthamso f(¢) =97 +126> +41, t €[0;+ o).
f(t)=27¢ +241+4> 0Vt €[0;+00) =Ham s6 f(¢) dong bién trén [0;+0).

Do d6 (*) c6 dang f(2+1]=f(x)®x=3+1.
Y y

2 . ) 2 2 2
Thay x =—+1 vao phuong trinh \Eln(1+—jzln(1+—j ta duoc \/;ln(1+—]=1nx.

y Vx y Jx

2

o JxIn|1+—= |-Inx=0(2)

( \/Ej

Pt 1 =/x, >0
Phuong trinh (2) tr¢  thanh: tln(l+%j—21nt=0<:>t[ln(z+2)—lnt}—2lnt=0

2 2 2
ty=t|In(t+2)-Int |-2Int= g'(t)=In| 1 +— |- ————.
) [n(+) n} nt g(t) n(+tj P

+ Ham s6 h(a) = ln(1+ a)—a lién tuc trén [0; +oo)
1

W(a)= 1=—% <0 véi Va>0.
1+a 1+a

Ham sb h(a)=In(1+a)—a nghich bién trén [0;+o0)

+ Vi %>0:>h(%}<h(0)<:>ln[l+%)—%<0:>g'(t):ln[l+%}—g—i<0

= Ham s6 g(¢) nghich bién trén (0;+x).

Mit khic g(2)=0=> =2 la nghiém duy nhét ctia phuong trinh g(¢)=0.



+ t=2:>x=4:>y=§.
% 2 1A .
Ta thay (x; y) = (4;§j thda man h¢ phuong trinh.

Véy hé phuong trinh ¢6 nghiém duy nhat (x;y)= (4;%) :

Cau IIL (4.0 diém): , , , ,

1. Goi X latép hop cac so tu nhién co sdu chir s0 d6i mot khac nlllauvlﬁy tur cac chir so6 o
0,1,2,3,4,5,6,7. Lay ngau nhién mot so tir tdp X . Tinh xéac suat dé€ s6 dugc chon 1a s6 chan
va chtra hai chit s6 1 va 2 dong thoi 1 va 2 khong ding canh nhau.

Loi giai
S6 phan tir cia tap X 1a 7.C =17640 = n(Q) = C},,, =17640.
S4 can tim ¢6 dang W(a # 0) va bién cd thuan loi la 4
THI: f=0.
C6 A2 cachxép 1 va 2va A4 cach xép cho céc s6 con lai nén c6 A2.4; sb ma ludn co mit
hai chit s6 1 va 2.
Néu 1va?2 dang canh nhau thi c6 8 cach xép va A; cach xép cho ba vi tri con lai, nén co
8.4; s ma 1 va 2 dimg canh nhau.
Do d6 trudng hop nay co: A2.43 —847 =720 s6 théa man dé bai.
TH2: f=2.
Néu xét ca truong hop a =0 thi c6 bdn cach xép chit s6 1 khong dimg canh chit s 2 va co
A? cach xép cho cac vi tri con lai = 4.4 s0.
Néu chi xét riéng a =0 thi c6 ba cach xép chit s6 1 khong dung canh chir s6 2 va co A; cach
xép cho céc vi tri con lai = 3.47 s0.
Truong hop ndy ¢ 4.4} —347 =1260 sb.
TH3: f e{4;6} =2 cach chon f.
Néu xétca a=0 thicod 42.4> sb ma ludn c6 mat hai chir s6 1 va 2.
Néu 1 va 2.dung canh nhau=> 8.4; cach xép, hay c6 ?_(ASZ.AS3 - 8A53) =1440 sb.

Néu a=0thico 42.42 cach xép bede ludn c6 mat hai chir s 1 va 2. Trong d6 ¢6 6.42 cach
xép ma hai chit s6 1 va 2 dung canh nhau.
Do d6 cd: 2(4;.4; —64; ) =144 sb.
Trudng hop nay co: 1440 —144=1296 sb.
Cé ba truong hop c6 tat cd 720+1260+1296 =3276 s6= n(A4) = Cy,,s =3276.

. 3276 13
Vay P(4)= 17640 70

2. B¢ du tién mua nha, anh An vay ngan hang 500 triéu theo phuong thirc tra gop véi 13i suat
0,85% /thang. Sau mdi thang, ké tir thoi diém vay, anh An tra ng cho ngén hang s tién ¢ dinh
1a 10 triéu ddng bao gom ca tién 1ai vay va tién gbc. Biét 14i suat, khong thay doi trong sudt qua
trinh anh An trd ng. Hoi sau bao nhiéu thang thi anh tra hét no ngan hang ? (thang cudi co thé tra
dudi 10 triéu dong).

Loi giai
Goi P, 146 tién gbc vay ban dau, » 1a 13i suat/ thang, A 14 s6 tién anh An hoan ng hang thang.
Ta c6: SO tién no ngan hang con lai sau khi anh An hoan ng thang th nhat:
B=F(14r)—4

S tién no ngan hang con lai sau khi anh An hoan no thang thir hai:



Cau IV.

P=PR(+r)—A=P(1+r) —A(1+r)- 4
S6 tién ng ngan hang con lai sau khi anh An hoan no 7 thang la:
1—|—r)" —1

P= B A ) (e (= By - a

(14r) -1

Khi anh An trd hét ng ngan hang thi P, =0 hay P, (1 + r)" = A
-

A—rPOJ
Thay sé ta duoc n ~65,38. Vi n 1a s6 nguyén nén chon n =66 .

Suy ra (1+r)” = 4 =>n= logm(

_,/-PO

1. Cho khéi chép S.ABCD c6 day ABCD 1a hinh chit nhat. Mot mit phang thay doi ludn song
song v6i mit phiang chira da gidc ddy va cét cac canh bén S4, SB, SC, SD lan luot tai M, N, P, O
(khong tring vé6i cac dinh cta hinh chép S.4ABCD). Goi M’, N’, P’, O’ lan luot 1a hinh chiéu

vuong goc cua M, N, P, Q 1én mat phang (ABCD). Tinh ti s0 i—A de thé tich khoi da dién
MNPQOM’N’P’Q’ dat gié tri 16n nhat.

2. Cho mit cau tim O, ban kinh R=/. Tir diém S bat ky trén mat cau ké ba dudng thing cat mat
cau tai cac diém 4, B,C ( khac v6i S) sao cho SA=SB=SC va ASB=BSC=CSA=a. Khi thay

d6i, tinh thé tich 16n nhat ciia khéi chop S.ABC.
Loi gii

it X kvéi ke[01].
s

Xét tam giac SABc6 MN // ABnén MN = M =
AB  S4

Xét tam giac SAD cd MQ // AD nén MO = M =k =>MQ=kAD
AD  SA4
Ké duong cao SH cuia hinh chop. Xét tam giac SAH co6:

MM /) SH nen MM _AM_ SA-SM_\ SM_, = MM'=(1-k).SH .
SH 84 SA4 SA

= MN.MQ.MM' = AB.AD.SH k*.(1-k).

k = MN =k.AB

Taco V.

MNPQ.MN'P'Q'

\ 1
Ma Vy pep = ESH.AB.AD = Visrosrvro =3Vs sk (1-k) .

Thé tich khdi chép khong ddi nén ¥,

MNPQ.MN'P'Q’

2(1—k).k.k<l(2—2k+k+kj3 4

dat gié trj 16n nhat khi &*.(1-k)16n nhét.

Tacod kz.(k—l): < =—.
2 2 3 27



Ping thirc xay ra khi va chi khi: 2(1—k) =k<k==.Vay

[SSHE S)

M _2
S4 3

Tam giac ABC déu, ké SO’ vudng goc véi (ABC) thi O’ 1a tim dudng tron ngoai tiép tam giac
ABC va O’ thudc SO.

Giai str SO cat mit cau tai D thi tam gidc SAD vudng tai#d. Goi SA=SB=SC = [.

S4* P

so 2z U

Trong tam giac SAD, ta co SO’. SD = S4° = SO'=

Goi E 1a trung diém BC, ta cé :

. e Asiny S
BC=2BE = 2lsin—= A0'=—= = 850'=NS4"-0'4" =1,[1-——sin”" — (2
2 3 B 372 (2)
ta co

Tir (1) va @)

2
. I, /l—isin2 2 == 2R, fl—isin2 LN S pe = AR (l—isin2 zj.sin22
2R 3 2 3 2 3 2 2

:S0'=2R[1—fsinzﬁj
3 2

Vay Ve :%SO'.SABC :#1@ (1—%sin2 %j.sinz%.

2
bit x=sin2%, xe(0;1), taxét ham s : y:x(l—ng

Lap bang bién thién ctia ham s trén khoang (0; 1) , ta thdy max y = y(%} = é
0:1)

(05
8\V3R’
27

khi xzi@sing:l<:>a:600.

3. Cho hinh chdp S.4BC c6 day la tam giac déu canh 2a, D 1a trung diém BC . Biét ASAD la
tam gidc déu va mit phing (SAD) vudng goc v6i miat phang (ABC ) . Tinh khoang cach tir diém
C dén mit phang (SAB) .

Viy thé tich S.4BC 16n nhat 1a

Loi giai



Goi H latrung diém 4D = AH 1 (ABC).
Trong (ABC) goi K = CH N AB.

Goi M 1a trung diém BK .
DM 1a duong trung binh ABKC = DM // KC,CK =2DM .

HK la duong trung binh AADM = HK // DM ,HK = %DM .
CK _2DM _
HK ;DM

Ké HQO L AB.

4= d(C,(S4B))=4d(H,(S4B)).

HQ AH BD.AH aa3 a3
B AB AB 2a 2
AD\3 _3a
2 2

AAQH ddng dang AADB =

ASAD 1a tam giac déu = SH =

Ké HT 1 SQ.

AB L HQ
{ = AB 1 (SHQ).
AB L SH

HT 1 SO
HT 1 AB

= d(H,(SAB))=HT .

= HT 1 (S4B).

ASHQ wvubng tai H, duong cao HT, ta cO: 12= 12+ 12= 12+ 12= 162.
HT® HQ" HS" 3a” 9a” 9Ya

4 4

3 3
:HTzTa:d(H,(SAB))zja.

= d(C,(S4B))=4d (H,(S4B))=3a.

Cau V. Cho x, y,zla cac s6 thyc khong am thoa man x + y+z=4.Tim gia tri lon nhét cta biéu thuc

P=x’+y"+2° +8(xp” + yz° + zx%).
Loi giai
Khong mat tinh tong quat gia sirrang x< y<z.Khidé 2y<x+y+z=y<2.Va

(y—x)(y—z)SO:yz+xz£xy+yz:>xy2+xzsz2y+xyZ:>xy2+xzz+zzyﬁx2y+xyz+zzy



Do do
xp? +xzz+zzySx2y+xyz+22y=y(x2 +xz+zz)Sy(x2 +2xz+zz)=y(x+z)2.
Hay ta c6

xp? +x22+zzy£y(4—y)2 (1)

Tiép tuc dénh gia phan con lai, ta co

X+y +z =y3+(x+z)3—3xz(x+z)sy3 +(x+z)3 =y’ +(4—y)3.
Vi vay ta duoc

Y+y +22<y’ +(4—y)3 (2)

Tur (1),(2) ta dugc

P<y +(4-y) +8y(4—y) =8)" —52)? +80y +64.

Ky hiéu

f(»)=8y"—52)" +80y+64,y €[0;2].

Tacod

f'(y):24y2—104y+80

y=1
() =024y ~104y+80=0
)Z0SA TR0 10 o)
£(0)=64; £(1)=100; £ (2) =80

x=0

Vi vay gia tri 16n nhat caa 12 100 khi 1 y=1  va cac hoan vi.
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