Caul: [Mirc d9 3] Trong khong gian Oxyz, cho mit cau (S): ()c+4)2 +)'+(z —3)2 =16. Tur gbc toa
do O ke tiép tuyén OM batki (M 1a tiép diém) véi mit cau (S). Khi d6 diém M ludn thuge

mit phang c6 phuong trinh ndo sau day?

A. 4x-3z+9=0. B. 4x+3z4+9=0. C.4x-3z+6=0. D. 4x-3z+15=0.
Loi gidi

Tacé: Of =(-4;0;3)= Ol =5.

Vi OM 1 tiép tuyén cita mit chu (S) nén ta c6: OM L IM = OM =~JOI* —IM* =\JOI* ~R* =3,
Suy ra M ludn thuéc mat cau (S ') 6 tam 1a gdc toa dd O, ban kinh R’ =3.

Ta c6 phuong trinh mét cau (S'):x*+)° +2° =9

Vay M €(S)N(S")= toa dd diém M la nghiém cta hé:

(x+4) +y*+(z=3) =16 (1) _ o ,
. Trir vé theo vé (1) va (2) taco pt 4x—-3z+9=0.
X+ +z7=9 (2)
Cau 2: [ Mike dd 2] Mot xe 6 t6 sau khi cho hét dén do da bat dau chuyén dong véi van tdc duge biéu
thi bang do thi 1a duong cong Parabol. Biét ring sau 5 phit thi xe dat dén van tdc cao nhat 1000

m/phut va bat dau giam tdc, di duge 6 phut thi xe chuyén dong déu (hinh v&).
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Hoi quang duong xe da di dugce trong 10 phut dau tién ke tur ltc bat dau 1a bao nhi€éu mét?
A. 8160 (m). B. 8610 (m). C. 10000 (m). D. 8320 (m).
Loi giai

Gid sir trong 5 phit dau van tc cia 6 to dugc biéu dién béi phuong trinh v(7)=at’ + bt +c . Theo gid
thiét ta co:

"ZO 10a+b=0 a =—40
;—=5 & {25a+5b=1000 < { b =400 = v(r) = —40¢* +400: .
a
c=0 c=0

25a+5b+c=1000
Khi =6 tacod v(6) =960 m/phut. Suy ra trong 10 phut dau xe 6 t6 chuyén dong duoc quing duong

la §= j(—40z2 +400¢ ) dr +960.4 = 4320 +3840 =8160 (m).

Cau3: [Mircdd4] Cho f(x) la ham da thirc bac ba va c6 dd thi nhu hinh v& bén duéi.
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C6 bao nhiéu gia tri nguyén cta tham s m thudc doan [—100;100] dé dd thi ham sb

1+ mx?

y =—— c6 dung hai duong tiém céan?
f(x)=—m
A. 100. B. 99. C.2. D. 196.
Loi giai
TH1: m=0= y= ! .
()

P06 thi ham sb ¢c6 mét TCN y =0 va ba tiém can ding nén m =0 khong thoa man.

TH2: m<0

Do thi ham s6 khong c6 TCN

Yéu cau bai toan < f(x)=m c6 nghiém, trong d6 c6 dung hai nghiém thoa man 1+ mx>>0.

Ma m 1a s nguyén nén dya vao do thi ta chi can xét m € {—2; —1} .

V1-2x7
S(x0)+2

khong thoa man diéu kién 1-2x? > 0nén m =-2 khong thoa min
V1-x?
S (x)+1

hai nghiém déu thoa mén didu kién1- x> > 0nén m =-1 thoa man.

TH3: m>0.Khido 1+mx*>0,VxeR.

Db thi ham s6 ¢6 mot TCN y =0.

Yéu cau bai toan < f(x) =m c6 ding mot nghiém x € R <> m>?2

Vi én thudc doan [~1003100]= | <~
1 nguyen thuocC doan |— ;
m nguyén thude dogn [-100:100] = m e [3:100] L {-1}

+Véim=-2=y= . Khi d6 f(x)=-2c6 hai nghiém x, =0;x, =a >2. Nghiém x,

+Véim=-1=y= Khidé f(x)=—1c6hainghiém x, =be(-1;0);x, =ce(0;1).Ca

nén c6 99 gia tri.

Cau 4 [Mire @ 3] Cho lang try tam giac déu ABC.DEF c6 tat ca cac canh bang a. Xét (7)) 1a hinh try
ndi tiép lang tru. Goi M 1a tAm ciia mit bén BCFE, mit phang chira AM va song song v6i BC cit
(7) nhu hinh vé bén dudi.

A B
Thé tich phan con lai (nhu hinh trén) ciia khéi (7) bang
3 3 3 3
A B. ™ c. . p. ™
18 54 27 54
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D& théy DH=H1=]N=%DN:%.¥=%.

AD+1I' =2HK AD+1I' =2HK
Tu d6 ta co:

= :>AD+2MN:3II':>1]':2—a.
HK + MN = 211" 2HK +2MN =41I' 3

Thé tich phan con lai ciia khéi () 1a V = II'.S oy = 2?61.7[.(

a\/gJ2 _rd’

6 18

Cius5: [Miwc d6 3] C6 bao nhiéu s6 ty nhién m d&  phuong

2" 42 = (x+\/9—x2 )(5+xV9—x2 ) c6 nghiém?

A2 B.3. C. 1. D. V6 sb.
Loi giai
Diéu kién xac dinh: -3 < x <3.

2

bat y=x+49-x* = x/9-x’ =2 2_9.

Taco y'(x) =1+ = y'(x) =00+ =x " P
a x)=1+ Y(x)=0e9-x =x & =S Sx=——.
COy 9_x2 y 9_x2=x2 xzzg \/5
Bang bién thién y(x)=x+v9-x" trén [-3;3]:
32
L 3 2 3
y' off 0 2o

32
y \
3
=3

Suy ra —3Sy£3x/§.

trinh
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Phuong trinh tro thanh: 2" +2°"** = y.{S +2 2_9j < 2" 42 = y(y2 - 1)

Déta:2m+l:>a3+a:y3+y®a:y:2m+lzy.

Phuong trinh ¢6 nghiém < -3 <2"" < 3W2=m< log, (3\/5) -1.

VimeN= { 1 Vay c6 hai s6 ty nhién m théa man yéu cau.
m =

Ciu 6:  [Mirc dd 4] Cho hinh chép S-ABCD ¢4 day ABCD 13 hinh thang vuéng tai B va C |
BC=CD=2a yy AB=a. Canh bén 54 vuéng goc voi day va SA=a3. M 1a trung diém
SD | N 13 diém thoa man 2NA+NS = 6 Goi (0!) la mat phang qua M, N va vudng goc véi
mit phang (SAC). Tinh cos((@);(4BCD)).
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Loi gidi

Xem hinh thang ABCD dugc cit ra tir hinh vudng canh 2a.

Goi K 1a trung diém BC . D& dang chimg minh duwgc DK L AC (1).Laicdé DK 1 SA (2).
Tur (1) va (2) = DK L(SAC)= DK //(e) (vi (@)chtta M, N nén DK & (a))

Tacé (@) N(SKD)=MH //KD ( H thujc SK). Goi ACNKD ={I}; HM NSI ={E}.

Do M 1a trung diém cua SD suy ra E 1a trung diém SI .

Goi P la trung diém SA = (PME)//(ABCD).



ME//DK, DK 1 (SAC)= ME 1 (SAC)=(MNE) L (SAC)
= ((@);(4BCD)) =((MNE);( PME)) = PEN .

1 1 4a*  4a’

Taco S —AC.DI =—BC.CD=24*> < DI.AC=4a> < DI =——= =
2 2 AC

AcD =

2
Al =\ AD? - ID? = 5a2—(4—“j _3a

J5) 5
Co pE:lAIzﬁ;pNzlSAzﬁztanﬁﬁv:ﬂzﬁ
2 245 6 6 PE 9
Dodécosﬁz%.

Cau7:  [Mirc d 4] Cho ham s6 bac ba y = f(x) c6 dd thi cia ham s6 y = f"(x) dugc cho boi hinh
vé& bén. Co bao nhiéu gia tri nguyén ctia tham s6 m trong khoang (1;202 1) dé bat phuong trinh

f(l—mz)—f(—xz+2mx+1—3m2)<x2 —2mx+2m” c6 nghiém?

A.0. B. 1. C. 2019. D. 2020.
Loi giai
f(l—mz)—f(—xz+2mx+1—3mz)<xz—2mx+2m2
& —x +2mx+1-3m’ —f(—x2 +2mx+1—3m2)<1—m2—f(1—m2) (*)

Ta co:

1-m* <0,Vme(1;2021).

—x* 4 2mx+1-3m* =—(x—m)" ~2m* +1<0,Ym e (1;2021),Vxe R .
Xéthamso g(t)=t—f(¢),t<O0.

Co g'(¢t)=1-f"(¢) >0,V <0(do tir dd thi taco f"(x)<0,vx<0)
Vay g(¢) 1a ham sb dong bién trén (—0;0).

(*) c6 dang g(—x2+2mx+1—3m2)<g(l—m2)



<=2+ 2mx+1-3m? <1-m?

& x> +2mx—m* <m> & —(x—m) <m* (ludn ding Vm €(1:2021),VxeR.

Vi m nguyénnén me {2; 3.5 2020} . Vay ¢6 2019 gia trj cia m thoa man yéu cau bai toan.

Cau 8 [Mirc d9 4] Cho d6 thi ham s bac bén y = f(x) nhu hinh v& bén. S6 cac gia tri nguyén cia
tham s& m thudc doan [-2020 ; 2021] d¢ ham sé g(x)= /7 (x)—mf(x) c6 ding hai diém cuc
dai la.

Y M
| e 7\
|IIIII III|
IlI |
|IIII I||
/ |I
14 {
N | |
If A / [ =
1% | =
I| o _\v.f |
[ |1 |
A. 2027. B. 2021. C. 2019. D. 2022.
Loi giai

Tir d6 thi ham s cia y = f(x), ta c6 bang bién thién

I — o0

() i b +00

f'(x)

e 0 o () Ak ] s

Xétham s6 g(x)= /7 (x)—mf (x),tacd g'(x)=21(x)f '(x)—mf '(x) = f(x)[2f(x)—m].

J'()=0

Co g'(x)=0
P g

[x=0
xX=a
<|x=b
m
_f(X)—z

Do g(x) 1a ham da thic bac chin, c6 hé s6 cuia bac cao nhit 1a s6 dwong nén dé ham sb g(x)
c¢6 dung hai diém cuc dai thi g'(x) phai d6i ddu ding 5 1an thi g(x) s& c6 ba diém cyc tiéu va
hai diém cuc dai. Phuong trinh f'(x) =0 c6 ba nghiém phan biét x=0, x=a, x=5b. Vay dé

g'(x) phai d6i dau dung 5 1an thi phuong trinh f(x) = % phai c6 hai nghiém phan biét khac

0,a,b hodc phuong trinh f(x)= % c6 ba nghi¢m, trong dé c6 dung mét nghiém trung x =0,

x=ahodc x=>b.



Cau 9:

3a’

16

Tir gia

ctia lang tru va IH = IQsin 60° = a = Viscoamen =Sapep-TH =

Truong hop 1: Phuong trinh ¢6 hai nghiém phén biét khac 0,a,b.

m
l<—<5
, A . 2<m<10
Dua vao bang bién thién ta thay: =
m m<-=2
—< -1
2

Truong hop 2: Phuong trinh f(x) = % c6 ba nghiém, trong do6 c6 ding mot nghi¢ém trung x =0

, Xx=a hodc x=>b.

n
Duya vao bang bién thién ta thiy: 2
m

2
Két hop ca hai truong hop ta co 2027 s nguyén m thudc doan [—2020;2021] .
[Mite d§ 4] Cho hinh hdp ABCD.A'B'C'D' c6 day 1a hinh thoi canh a, ADC =120". Mat bén
DCC'D' 12 hinh chit nhat va tao voi mat day mot goc 60°. Goi M, N, P, K lan lugt 13 trung diém
ctia cac canh AB, A'D',CC’, BB'. Tinh thé tich khdi da dién MNPKA'theo a biét A4’ =2a.

9’

16

W

Ry

thiét suy ra tam giac BCD déu canh a. Goi o, lan luot 1a trung diém cua CD,C'D’ thi
DC 1 BQ;DC 1 10 =(DCC'D',ABCD)=ZIQB=60". K& [H 1 BQ thi IH la dudng cao

\/gaz 3a’
AN3a=——.
JRa >

2



Ta Cé VMNPKA' = VNKMA' + VNKMP :
Goi O la trung diém ciia CD . Suy ra KMQP 1a hinh binh hanh. Vay S,.,, =S APMD -
Lai c6 d(N;(KMP))=d(D';(PMQ)) nén ¥y 1 =V paso =Vas pows -

11 1 1 1 3a’

Taco: S =S -8 -5 -S .=2aa——.—aa——2a.—a——a.a=——-01.

aPQD' CcDC'D’ aPCQ 2D'OD aD'C'P T 2 2 2 2 2 4
1 1 1 34°
M, (D D' —. -
Do db. Vit rop _ 3 APQD d(M,(DCC'D")) 3 SAPQD 34 :l
Visco oz Specp-d(A',(DCC'D") Specp 2aa 8
1 13 3a®
= VN.PQD' = gVABCDA'B'C'D' = 57 = E
, 3a®
Taco: S, =S, pop = T;
1 d(N,(ABB'A ! S L 3a°
Vi _ 3w @O UETAD 350w avaspray 374 1_1
Viscpamcp SABB,A..d(D',(ABB'A')) S s d(D (ABB'A"Y) 2a.a 2 16
1 1 3a 3a’
= VNAKMA' :EVABCDAA’B'C’D' 16 2 3_2
A , 94°
Vay ta co VMNPKA' = VNKMA' + VNKMP = 3_2 :

Ciu 10: [Mirc @9 4] Cho ham sé f (x) lién tyc va ludn nhan gia tri duong trén R, thoa man f (0) =¢’

va 2sin2x[f(x)+e°°szx. f(x)}+f’(x) =0, VxeR.Khido f(%[j thudc khodng
A. (1;2). B. (23). C. (3:4). D. (0:1).
Loi gidi

Tur gid thiét ta c6 2sin2x.f (x)+ f'(x) =—e cos” = S"”‘s1n2x1/f( )

& sin2x.e”™ A S (%) +e5m2x,M e sin 2x = j( sin’x f(x))ydx = Ie“’szx d(0052 x)

2 (%)



:>esin2x‘ f(x) :ec052x+c
Ma f(0)=62 =>C=0=> ’f(x) :ecoszx—sinzx:f(x):ezcoszx.

Vay f(z?ﬂj :éz 0,37.

10 1
Cau 11: [Mirc d9 4] C6 bao nhiéu cdp (x;y) thoa man 10° = (x+y+l+l]10"y vaxeN', y>0.

Xy
R B. 7. C.21. D. 10.
Loi gidi
10 1 10 1 10 1
- o~ - + +1) . -7
107 :(x+y+l+l).1ow o1 2 0O+ o 100 =£1+i].10”’
Xy Xy X+y Xy

Xétham s6 f(¢)=1.10" trén khoang (0;+0).

f'(t)=10"+£10'In10>0, V>0 nén hamsb f(¢)=1.10" dong bién trén khodng (0;+)

10 1

— —+1
Do do: 10 .10*"”:(1+Lj.10” = 10 :1+i
x+y xy xX+y xy

<:>10z(x+y)(1+ij@10—(y+l}=x+l.
xy y x

l *
Vi prt22 Wp>0 nén x+— <8< x’ —8x+1<0c4-~15<x<4+15, xeN
Yy X

:>xeA:{1;2;3;4;5;6;7}.

. A>0
Véimdisé a>0 phuong trinh y+—=a <> y* —ay+1=0 (*) c6{S=a>0
4 P=1>0

=> Phuong trinh (*) ludn c6 hai nghiém y > 0. Vay c6 14 cap (x; y) thoa man yéu cau bai toan.



