SO GIAO DUC VA PAO TAO KY THI CHON HQC SINH GIOI THPT CAP TiNH
SOC TRANG Nim hoc: 2022-2023

PE CHINH THUC

Mén: TOAN
(Thoi gian lam bai 180 phiit, khéng ké thoi gian phdt dé)

Dé thi nay cé 02 trang

Bai 1: (6,0 diém)

1) Giai phuong trinh cos3x — J3sin3x +2sin (3x + %) =2+/2sinx.

2) Cho cac s6 thyc x, y théa man: |y|< 2410 va x° +3x + °/40 — y* =43,/40— y*. Tim
gia tri 16n nhat cua biéu thae P=x" + 3> +x—3.

3) Vao luc 5 gi(‘f chiéu, ’6 mcf)E cong ty tai khu cong ng}}iép An Nghi¢p - Soc Trang c6 12
xe dua cong nhan vé mot bén. Moi tai x€ cé hai luya chon dé di la:

+ Pi theo dudng qudc 19, khong bi ket xe nhung phai di vong, thoi gian dé di 1a 60 phut.

+ Pi theo dudng ndi thanh, duong ngan hon nhung nhé va vao gio cao diém nén néu xe
dau tién di thi mat 25 phit, khi c6 thém mot xe nita cting di (chi xét xe ctia cong ty nay) thi
thoi gian cua cac xe di sau s€ tang thém 5 phut so voi xe di ngay trudce do.

Hoi céc tai xé cua cong ty phai tinh toan cho bao nhiéu xe di theo duong noi thanh va bao
nhiéu xe di theo duong quoc 1§ dé tong thoi gian cac xe di chuyén la nhé nhat?

Bai 2: (2,0 diém) Cho ddy so (u,) dugc xé4c dinh boi

u =1, u,=3 va un+2:(n+3)u —(n+2)un, VneN".

n+l
1) Tim cong thirc tong quat cta diy sb (un )
2) Chiing minh rang véi moi s6 nguyén dwong n 16n hon 9 thi u, ludn chia hét cho 11.
Bai 3: (4,0 diém)
1) C6 bao nhiéu s tr nhién chin ¢ 4 chit s6 khac nhau c¢6 dang abed ma a<b va ¢>d?

2) Xép ngau nhién 6 hoc sinh gom 2 hoc sinh 16p 10, 2 hoc sinh 16p 11 va 2 hoc sinh 16p
12 thanh mot hang ngang. Tinh x4c suat dé trong 6 hoc sinh trén khong c¢6 2 hoc sinh cting 16p
dirg canh nhau.

Trang 1



Bai 4: (4,0 diém) Trong mat phang toa d0 Oxy, cho duong thing d: x—y+4=0 va duong
tron (C):x2 +1y"—2x-6y+6=0.

1) Tir diém S nam trén duong thang d keé hai tiép tuyén S4, SB cuia dudng tron (C ) voi
A, B 1a cac tiép diém va A c6 hoanh d6 duong. Puong thang AB di qua K (—2; 7). Tim toa
do diém .

2) Puong thang qua B song song SA cat duong tron (C) tai D (D;tB). Goi C la giao
diém tht hai caa SD véi duong tron (C ) Tim toa d6 giao diém M cta BC va SA.
Bai 5: (4,0 diém) Cho hinh chop S.ABC c6 day ABC la tam giac vudng cantai 4 va BC =4a,
canh SA vudng gdc voi mit phang day va S4 = 2a+/2.

1) Tinh goc gitta dudong thang SC va mat phang (SAB).

2) Goi M, N lan luot 1a trung diém AB, SA va R 1a diém thoéa min AC =2CR. Xac dinh
va tinh dién tich thiét dién tao bdi mit phang (MNR) véi hinh chép S.4BC.

Hét
Ho tén thi SInh: ....ooeiiiiiiceeeee SO A0 danh: ...oveveeeeeeeeeeeeeeeen
Chir ky cua Can bd coithi 1: ........ccveennneens Chir ky cia Can bd coi thi 2: ......ccoeveeenieene,
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SO GIAO DUC VAPAOTAO  KY THI CHON HQC SINH GIOI THPT CAP TiNH

SOC TRANG Nim hoc: 2022-2023
DAP AN CHINH THUC
Mon: TOAN i
(Thoi gian lam bai 180 phut, khong ké thoi gian phat dé)
HUONG DAN CHAM
(Hudng dan cham co 07 trang)
Bai Dap an Pi¢m
1 | 1) Giai phuong trinh cos3x — J3sin3x+ 2sin(3x + %) =2/2sinx. dzié(r)n
Ta ¢6 cos3x—+/3sin3x+ 25in(3x+§j =2/2sinx
& lcos3x—£sin3x+sin 3x+ 2 =2 sinx
2 2 3
1,0
&> cos 3x.cos%— sin 3x.sin%+ sin (3x + %) =2 sinx
= cos(3x+%) + sin(?ax +%j =2sinx
2 ( nj V2 ( 72') :
& —cos| 3x+— [+—sin| 3x+— |=sinx
2 3 2 3
< sin 3x+£ .cos£+cos 3x+£ .sinﬁzsinx 0,5
3 4 3 4
. ( 772'j )
& sin| 3x+— |=sinx
12
3x+7—ﬂ:x+k27r x=—7—7z+k7r
& & s 24 , kel
3x+—7z=7z—x+k27z x= i Z 0,5
12 48 2
Vay nghiém cia phuong trinh da cho la: x = Iz +kr, x= Z—g + k%, kelZ.
2) Cho «cic s6 thuc x, y théa man: | y| <2J10  va
. , 2,0
1| X +3x+)°\40— )’ =43\/40—)". Tim gia tri lén nhit cia bidu thic| 4idy
P=x*+y*+x-3y.
Ta co x°* +3x+ y*4/40— y* =43,/40— 7’
& 2 +3x—(40- 7 )40~ y* —340- > =0
3
<:>x3—(«/40—y2) +3(x—«/40—y2):0 s

@(x—m)[xux\/m-yz +(\/40—y2 )2}+3(x—m)=0

@(x—m){x2+x\/40—y2 +(40- )2+3}=0
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Bai Pap 4n Pi¢m
2 1 2
Ma X+ x40 y? +(\/40—y2) +3 =(x+?/40—y2] +%(40—y2)+3 >0, 025
voi [y <2410,
x20
Nén x—/40—-)° =0 = x=4/40- )’ & . (1). 0,25
x +y =40
Khi d6 P=40+x-3y
Ap dung bat dang thirc Bunhiacopski, ta ¢6
(x=3p) <[ 12+ (-3)" |(* +»*) =400 0.5
Suyra x—-3y <20
Do d6 P <60 0,25
x>0
A% 2 . A 2 . 2 2 X = 2
Dau “=" xdy ra khi va chi khi <x" +y" =40 & 6
x_y v 0,25
1 -3
A g e1g A, . c|x=2
Vay gid tri 16n nhat cia P la 60 khi { 6
y=-
3) Vao lac 5 gio chiéu, & mot cong ty tai khu cong nghiép An Nghiép - Soc Trang
c6 12 xe dua cong nhan vé mot bén. Moi tai x& c6 hai lya chon dé di la:
+ Di theo duong quoc 19, khong bi ket xe nhung phai di vong, thoi gian dé di
la 60 phut.
+ Di theo dudng ndi thanh, duong ngin hon nhung nho va vao gio cao diém 0
1 | nén néu xe dau tién di thi mat 25 phut, khi c6 thém mot xe nira cung di (chi xét xe 2
diém
cua cong ty nay) thi thoi gian cua cac xe di sau s€ tdng thém 5 phut so voi xe di
ngay truge do.
Hoi cac tai x¢ cua cong ty phai tinh toan cho bao nhi€u xe di theo duong ndi
thanh va bao nhiéu xe di theo duong quoc 1 dé tong thoi gian cac xe di chuyén la
nho nhat?
Goi x (xe) 1a s0 xe di theo dudng ndi thanh (xe N, x<12). 0.25
Khi d6 c6 12 —x (xe) di theo dudng qudc 10. ’
Téng thoi gian cua cac xe di theo dudng quéc 16 1a 60(12 — x) =720-60x (phut) | 0,25
* Truong hop 1: x=0 7 0.25
Tong thoi gian céc xe di chuyén 1a 12.60 =720 (phut). ’
* Truong hop 2: 1<x<12
Thoi gian cac xe di trong ndi thanh 1a mot cap sb cong voi sé hang dau u, =25 0,25
(phtt) va cong sai d =5 (phut).
Tong thoi gian cua cac xe di theo duong ndi thanh 1a
50+(x-=1)5|x 0,25
x:[ ( ) ] =§x2+£x (phut). ’
2 2
2 e . , . 2 1s 5, 75 ,
Tong thoi gian cac xe di chuyén la T = Ex —7x + 720 (phut). 0,25




Bang bién thién

T —oc 16 +oc
2
R +o0 0,25
T \ /
4635
8
Ma xeN nén T dat gia tri nhé nhat khi x =8 hodc x=7.
+ Khi x =8 thi 7 =580.
+Khi x=7 thi T =580. 9 0.25
Vay tong thoi gian cdc xe di chuyén nho nhat la 580 phuat, khi 8 xe di theo duong ’
noi thanh, 4 xe di ’theo duong quoc 16 hodc khi 7 xe di theo duong noi thanh, 5 xe
di theo duong quoc 10.
Cho day s6 (u,) duge xéc dinh boi
. _ R 1,0
u, =1, Li2 =3vau,,= (n’+ 3)un+1 —(n + 2)un, VneN". didm
1) Tim cong thirc tong quat cua day so (u, ).
Taco u,,, =(n+3)u,, —(n+2)u, =>u,,—u,, =(n+2)(u,, —u,) 0,25
Ta ching minh u, =1424....+n!, Vne N* (*).
+Tacou =1.
Do d6 (*) dang véi n=1.
+ Gid su (*) dung vo1 n =k (k € N*), tuc la
w, =142+ (k—1)+ k. 0.5
+ Ta can chting minh (*) dGng v6i n =k +1, tic 1a ching minh
Uy =124+ k- (k+1)
That vy, ta 6 u,,, —u, =(k+1)(u, —u,_,)=(k+1).k!=(k+1)!
Suy ra u,,, =u, +(k+1)! =142 ..+ (k+1)L.
Theo nguyén 1y quy nap, ta dugc cong thirc tong quat cia diy sb (un) la 0.5
u, =1424 ... +n!, VneN*. ’
2) Chtrng minh rang voi moi sé nguyén dwong n 16n hon 9 thi u, ludn chia hét 1,0
cho 11. diém
Ching minh dugc u,:11 0,5
Ma u, =u, +11+12413% ...+ n!, n>10 nén véi moi sé nguyén duong n 16n 0.25
hon 10 thi u, ludn chia hét cho 11. ’
Vay voi moi s6 nguyén duong # 16n hon 9 thi u, ludn chia hét cho 11. 0,25
1) C6 bao nhiéu sb ty nhién chin c6 4 chit s6 khac nhau c¢6 dang abed ma a <b 2,0
vac>d? diém
* Truong hop 1: d =0. Khi d6 ¢6 9 cach chon c.
Chon mét tap con gdm hai phan tir ctia tap {0;1;2;3;4;5;6; 7;8; 9} \{c; d} c6
ng cach chon. Véi tap con vira chon, ta c6 b la chir s6 16n hon va a 1a chir sb 0,5

nho hon.
Truong hop ndy c6 tat ca 9.C; =252 (s6)




* Truong hop 2: d =2. Khi do c6 7 cach chon c.
Chon mot tap con gdm hai phan tir cua tap {1; 2; 3; 4; 5, 6; 7; 8; 9} \{c; d} ¢6 C;

cach chon. Véi tap con vira chon, ta c6 b 1a chiv s6 16n hon va a 1a chit sb nho 0,5
hon.
Truong hop nay co tat ca 7.C2 =147 (s).
* Truong hop 3: d =4. Khi do c6 5 cach chon c.
Chon mot tap con gdm hai phan tir cua tap {1; 2; 3; 4; 5, 6; 7; 8; 9} \{c; d} ¢6 C;
cach chon. Véi tap con vira chon, ta c6 b la chir s6 16n hon va a la chirsé nho | 0,25
hon.
Trudng hop ndy c6 tat ca 5.C; =105 (s6).
* Truong hop 4: d =6. Khi d6 ¢6 3 cach chon c.
Chon mot tap con gdm hai phan tir ciia tap {1; 2; 3; 4; 5, 6; 7; 8; 9} \{c; d} ¢6 C
cach chon. Vi tip con vira chon, ta ¢6 b 1a chit s6 16n hon va @ 1a chir sé nho | 0,25
hon.
Truong hop nay co tit ca 3.C; =63 (s).
* Truong hop 5: d =8. Khi d6 c6 1 cach chon c.
Chon mot tap con gdm hai phan tir ciia tap {1; 2; 3; 4; 5, 6; 7; 8; 9} \{c; d} ¢6 C;
cach chon. Vi tdp con vira chon, ta ¢c6 b 1a chit s6 16n hon va a 1a chir sé nho | 0,25
hon.
Trudng hop nay cé tat ca C; =21 (s6)
Viy ¢6 252 +147 +105+ 63+ 21 =588 s6 tu nhién thoa yéu cau bai toan. 0,25
2) Xép ngau nhién 6 hoc sinh gom 2 hoc sinh 16p 10, 2 hoc sinh 16p 11 va 2 hoc 2.0
sinh 16p 12 thanh mdt hang ngang. Tinh xac suat dé trong 6 hoc sinh trén khong 2
. ; \ P diém
¢6 2 hoc sinh cung 16p diing canh nhau?
S6 phan tir cua khong gian mdu n(Q) = 6!=720. 0,5
Goi A 1a bién ¢ trong 6 hoc sinh thi 2 hoc sinh cung 16p khong dung canh nhau;
M 1a tap hop cach x€p ma 2 hoc sinh 16p 10 ding canh nhau;
N la tap hop cach xép ma 2 hoc sinh 16p 11 dimg canh nhau; 0,25
P 1a tap hop cach xép ma 2 hoc sinh 16p 12 diing canh nhau.
Khi d6 |M|=|N|=|P|=21.5!=240.
|M AN|=|NNP|=|PnM|=212141=96. .
5
|MmNmP|=2!.2!.2!3!:48. ’
S6 cach xép co it nhat 2 hoc sinh ciing 16p dimg canh nhau 1a
M U N P|=|M|+|N|+|P|-|M AN|=|N A P|-[PAM|+|MAN~P|=480. | 0%
86 phén tir ciia bién ¢d 4 1a n(A4)="720-480 = 240. 0,25
. s A
Xéc sudt cAn tinh 1a P(4)= n(d) _240_1 0,25
n(Q) 720 3
Trong mat phang toa d0 Oxy, cho dudng thang d:x—y+4=0 va dudng tron
(C):x2 +y°—2x—6y+6=0.
1) Tir diém S nam trén dudng thang d ké hai tiép tuyén S4, SB cia dudng tron dz,io
iem

(C) véi 4, B 1a céc ti€p diém va 4 c6 hoanh do duong. Dudng thing 4B di
qua K (=2; 7). Tim toa d¢ diem S.




K
1 pe S
B
buong tron (C) c6 tam I(1; 3), ban kinh R =2. 0,25
Goi S(m; m+4) ed. 0,25
Goi T Ia trung diém SI.
T gidc SAIB ndi tiep duong tron duong kinh S7.
2
Taco 7| PHL, M7 g B _N2m +2
2 2 2 2
Phuong trinh dudng tron ngoai tiép tir gidc SAIB 1a 0.5
2 2 2 s
(T): x_m_+1 +(y_m+7j _m +1.
2 2 2
Hay (T):x2+y2—(m+l)x—(m+7)y+4m+12:0 (D)
Mé(C):x2+y2—2x—6y+6:O (2)
Lay (2) trir (1), ta duoc phuong trinh dudng thing 4B 1a
AB:(m=1)x+(m+1)y—4m—6=0. 0.5
Ma 4B qua K(-2;7) nén m=-3. Khidé S(-3;1). 0,5
2) Puong thiang qua B song song S4 cit dudng tron (C ) tai D (D # B). Goi C 50
1a giao diém thtt hai cia SD véi duong tron (C). Tim toa do giao diém M cia didm
BC va SA.
A
M
S
D
B
Xét AMAC va AMBA cb6 M chung va MAC = MBA (cing chian ;1_5).
0,5
Khi d6 AMAC ~ AMBA nén M4 _MB _ 14> = M mc (1).
MC  MA
Ta c6 SBC = SDB (cung chén BC ) va ASD = SDB (so le trong).
Suy ra SBC = ASD hay SBM = MSC. 0,5

Xét AMSC va AMBS c6 M chung va MSC = SBM (chttng minh trén).
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Khi d6 AMSC ~ AMBS nén AAZ—S _MB

=——= MS’ =MBMC 2).
C MS

Ti (1) va (2), ta dwgc MA = MS hay M 1a trung diém AS. 0,25
Phuong trinh duong thang AB 1a 2x+ y—-3=0. 0,25
3
2x+y-3=0 x=1 |[*77%
Xét h¢ phuong trinh § = v .
X +y -2x-6y+6=0 y=1 21 0,25
y==
5
Suyra A(1;1).
Tacé M 1a trung diém S4 nén M (-1; 1). 0,25
Cho hinh chép S.ABC c6 day ABC la tam gidc vudng can tai A va BC =4a,
canh S4 vudng goc véi mit phang day va SA = 2a/2. diéfn
1) Tinh goc giita duong thing SC va mit phing (S4B).
S
N
A
Taco AC L AB (gia thiét) va AC 1S4 (S4 L(ABC)). 0s
Suy ra AC L (S4B). ’
Khi d6 S4 14 hinh chiéu cia SC trén (S4B).
I S 0,5
Suy ra (SC,(SAB)):(SC,SA):ASC (do ASAC vuodng tai A4).
. N AL n BC
Xét AABC vudng cantai 4 nén AB= AC = ﬁ =2a/2.
Xét ASAC vuéng tai A, c6 tan ASC = 2C — a2 _ 1. 0,5
SA a2
Vay (SC.(54B)) = ASC =45°.
2) Goi M, lan luot 1a trung diém AB, SA va R la diém théa man AC =2CR. )5
Xéc dinh va tinh dién tich thiét dién tao boi midt phing (MNR) va hinh chép ditm
S.ABC.
Trong mit phang (SAC), goi P la giao diém ctia SC va NR.
Trong mit phing (A4BC), goi O 1a giao diém ciia BC va MR. 0,5
Khi d6 thiét dién 1a tir giac MNPQ.
Ta c6 MN la duong trung binh cia ASAB nén MN //SB. 0,5
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(MNR) m(SBC) =PQ = PQ//MN
Suy ra to giac MNPQ 1a hinh thang.

Xét ASAB vudng tai A, c6 SB=+/S4> + AB* = \/Za\/_ 2a\/_ )

Suy ra MN = %SB =2a.

Ap dung dinh 1i Menelaus cho ASAC, véi N, P, R thang hang. Ta co 0,5
NS RA PC 1 PC 1 _CP 1

. . <~ =>———=—.
NA RC PS PS 3 CS 4

PQ P = PO = —SB a.
SB CS T4
Xét ABMQ ¢6 MO* = BM2 + BO* —2BM .BQ.cos MBO = 5a* = MO = av/5.
Xét ASNP ¢6 NP? = SN? + SP> — 2SN .SP.cos NSP = 5a*> = NP = a+/5. 0,5
Khi do6 tir gidc MNPQ 1a hinh thang can
0 P Goi H, K lan luot 1a hinh chiéu cua 0, P trén
MN.
Khi do m = MN-HK _a
_ 2 2 0,25
Xét tam giac MHQ vudng tai H co

W TR g i = (o) (2] <L

_(MN+PQ)OH _3a’\19.

Dién tich hinh thang can MNPQ 1a S, = 5 2

0,25

Chii y: Néu thi sinh c6 cach giai khac va dang van cho du s6 diém.
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