UBND TINH HA NAM KY THI CHON HQC SINH GIOI LOP 11 THPT CAP TiNH

SO GIAO DUC VA PAO TAO NAM HOC 2023 - 2024
Mon: Toan
PE CHINH THUC Thoi gian lam bai: 180 phiit

(Pé thi gom 02 trang)

Cau I. (4,0 diém)

1. Chirng minh: sin* x = 3_ lcos 2x+ %cos 4x . Tl @6 tinh gié tri biéu thirc

P:sin41+sin43—”+sin45—ﬂ+sin47—ﬂ.
16 16
2. Cho phuong trinh (2cosx —1)[(m +1)sin 2x+1—-2m+sin 2x] =0, v6i m 1a tham s6.

\ Ay o g e 2 . Y ‘A A T T
Tim tat ca cac gia tri cua m dé phuong trinh ¢6 dung ba nghiém thudc [E, ?j

Cau 1. (4,0 diém)
1. Cho hinh vudng C, c6 canh bang a. Nguoi ta chia moi canh cua hinh vudng thanh sau
phan bang nhau va nbi cac diém chia mot cach thich hgp dé c6 hinh vuong C,. Tir hinh
vudng C, lai lam nhu trén dugc hinh vuéng C;; clr tiép tuc nhu vay ta nhan duoc day cac

hinh vuéng C,, C,, C,,..., C, ... (tham khdo hinh v¢).

Got S, 1a dién tich ctua hinh vuong Cl.(z' € {1,2,3, ..... }) Dat T=§+S§,+S,+..+S5 +....

Biét T:%,ﬁnh a?

u, =2
2. Cho ddy s6 (u, ) xéac dinh nhu sau: Ou 24 (neN,n>2).

u,=
Su,  +13

Tim cong thirc s6 hang tong quat cua day s6 (u,) va tinh limu, .

n

Nax’ +1—bx -2 : 1
. ) 5 khi x #—
Cau 1L (2,0 diém) Chohamsé f(x)=q 4 —3x+1 2 (a,b,ceR).
c . 1
— khi x =—
2 2

1 A N X 1en . R 1
Tim a,b,c d€ ham so lién tuc tai di€ém xO:E.
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Cau IV. (2,0 diém) Ba hop chia cac vién bi gidng nhau vé kich thude. Hop (I) chira ¢ vién bi
mau do va 2 vién bi mau xanh. Hop (II) chtta » vién bi mau do va 3 vién bi mau xanh. Hop
(I1T) chira 6 vién bi mau do va 4 vién bi mau xanh. Tt moi hdp lay ra mot vién bi. Biét xac
suat lay ra it nhat mot vién bi mau do 1a 0,976 va xdc suat lay ra ca ba vién bi mau do la
0,336. Tim a, b va tinh x4c suit liy duoc dang hai vién bi mau do.

Cau V. (6,0 diém)

1. Cho hinh chop S.4BCD c6 day ABCD la hinh thang (AB//CD), canh AB=3a,
AD = CD = a. Tam giac SAB cantai S, SA=2a.Trén doan 4D lay diém M. Mit phang
(@) di qua diém M va song song véi hai duong thing S4, AB. Mit phang (&) cét cac
canh BC,SC,SD theo tht tu tai N, P,Q. Chiing minh t& gidc MNPQ 1a hinh thang can va
tim vi tri diém M dé MNPQ ngoai tiép duoc duong tron.

2. Cho hinh 13p phuong 4ABCD.A'B'C'D'. Chimg minh mit phing (A'BD) song song véi
mat phang (CB'D'). Tim vi tri diém M trén doan BD va diém N trén doan CD' dé duong
thing MN vudng goc v6i mit phang (A'BD).

3. Gia dinh bac An mudn lam mai t6n cho san thuong 13 hinh chit nhat 4ABB'A’ véi kich
thude chiéu dai 44’ =8m va chiéu rong 4B = 5m . Bac dy dinh 1am méi ton (kin) c6 thanh
ngang CC’'=6m nam chinh giita mai, song song va cich mit san san thuong 1,4m (tham
khao hinh v&). Biét rang chi phi lam mai t6n tron goéi cho 1m* 1a 250000 vnd. Tinh s tién
bac An phai chi tra (1am tron dén hang nghin).

A Al
C '

B B’
Luu y: Khodng cdch giiva thanh ngang va mdt san la do dai doan thang noi mét diém
thudc thanh ngang dén hinh chiéu cia diém dé trén mdt san.
Cau VL. (2,0 diém) Cho a,b,c 1a cac s6 thuc duong thod mdn abc+a+c=b. Tim gi4 tri 16n

: .2 2 2 2
nhat cua biéu thirc P = 5 - +— }
a+1 b°+1 c +1
Hovaténthisinh:.................oiiiiiiii . SO DAO daANN: ..o,
CanbO coi thi 86 1:oemeeneene e, Cén bo coi thisd 2:.......
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UBND TINH HA NAM

SO GIAO DUC VA PAO TAO NAM HOQC 2023 - 2024

HUONG DAN CHAM MON TOAN
(Huong dan cham gom 08 trang)

1. HUONG DAN CHUNG ‘
Hudng dan cham chi trinh bay so lwoc cac budce giai, loi giai cua hoc sinh can ldp lugn chat che,
hop logic. Néu hoc sinh trinh bay cdach lam khac ma dung thi van dwoc diém theo thang diém twong

©)

o

o

ung.

KY THI CHON HQC SINH GIOI LOP 11 THPT CAP TiNH

Doi voi bai toan hinh hoc néu hoc sinh chirng minh co sw dung dén hinh vé thi yéu cau phai vé hinh,

néu hoc sinh vé hinh sai hodc khéng vé hinh thi khéng cho diém phdn twong ing.
Diém toan bai khong lam tron.

II. PAP AN VA THANG DIEM

Cau So lwgc loi giai Diém
: : 1 1 12
1. Chung minh: sm4x=§——c052x+§cos4x.Tl‘r do tinh gia tri bicu thirc
2,0
P=sin4£+sin43—ﬂ+sin45—”+sin47—ﬂ.
16 16 16 16
sin x = (sin2 x)2 = l(l—cos 2x)2 = l(1—2cos 2x +cos’ 2x) 0,25
4 4
:%—%cos2x+l(l+cos4x)=§—lcos2x+lcos4x 0,25
4 T 1
sin” —=———.c0s—+—C0S—
16 8 2 8 8 4
37 3 1 3z kY4
Ezg—g.c S?'F—C S—
S 301 Sr Sr 0,5
— =———.C0S—+—C0S—
16 8 2 8
I 3 1 T T
I Sin Ezg—a.c S?-F—COST
(,‘!’0 3 1 T 3z Y4 T 1 V4 RY/4 Y4 T
diém) | P=———| coOs—+C0S—+C0S— 4 CO0S— |+—| COS—+ COS—— 4+ COS — + COS — 0,5
2 2 8 8 8 8 8 4 4 4 4
p=2-Loslo=3 0.5
2 2 8 2
2. Cho phuong trinh (ZCosx—l)[(m+1)sin2x+1—2m+sin2x:| =0, v6i m 1a tham so.
. : : : T 2r
Tim tat ca cac gid tri cia m dé phuong trinh c6 dung ba nghiém thudc [E’ ?] el
2cosx—1=0(1
(2cosx—1)[ (m+1)sin2x+1-2m+sin2x |=0 < _ )
(m+1)sin2x+1-2m+sin2x =0 (2)
0,25
1
(1)c>cosx=5<:>x=ir§+k27r,kez
Vi x € z.2z :>x—£ 0,25
127 3 3 ’
(2)©(m+2)sin2x+1—2m:0<:>(m+2)sin2x:2m—l (3) 0,25
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Cau So lwge loi giai Piém
+) Néu m+2=0<> m=-2, phuong trinh (3) v6 nghiém nén phuong trinh da cho c6 mot
nghiém suy ra m = —2 khong thod man
+) Néu m+2# 0 < m =2, phuong trinh (3) tr& thanh sin2x = 2m _21 :
m+
+) Ta ¢ xe{i;z—ﬂ]:er{ﬁ;A‘—ﬂj. 0,25
12" 3 6 3
Ll T ™ il am
z |12 1 3 2 3
2 E E 27 i ﬂ
6 2 3
1
1 2
sin(2z) |2 \ 0,25
0
NG
2
Dua vao bang bién ta thay phuong trinh da cho c¢6 dung 3 nghiém < phuong trinh (2) c6
ding 2 nghiém thudc l; 2—7[ va khac z
12" 3 3
DD
- 2 m+2 025
2m-1_3 ’
m+2 2
e ( 4
om-1 1 3m—4 >0 mz—
222 2m+2)” ’ 4
" m<-2 —<m<3
2m—1 m-3
= <1 = <0 S -2<m<3 = : 0,5
m+2 m+2 1441043 L, 144103
4m-2#B3m+2\3 (4—\/§)m¢2+2\/§ m;t+1—3 13

Dién tich ctia hinh vuéng C,, canh x, =a 1a S, =a’
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Cau So lwoc loi giai Piém
2 2
1 2
Canh cua hinh vuéng C, la: x, = (Ele +[—x1] =ﬁ.
6 6 6
Do d6 dién tich S, = xJ B B .
18 18
2 2
Canh cta hinh vuong C; la: x; = éx2 + lx2 :M.
6 6 6 05
. 13, 1 ’
Do d6 dién tich S, = x; =—3x22 =—3S2.
18 18
Ly luan twong tu ta cé cac S,,S,, S,,...S,.... tao thanh mot cAp s6 nhan 1ui v6 han ¢6 u, = S,
A A 13 S, 184’ 0,5
vacongbdi g=—.T = = :
18 l-¢q 5
V(’riT=¥tac() a’=16<=a=4. 0,5
Lap diy (x,) saocho x, =u, +2<u, =x,-24neN ,taco x, =u, +2 =4
_Ou, 24 e —O(x, ,—2)-24
" 5u, +13 ! 5(x, ,—2)+13 0,5
=37 _ %6 Y P UE
5x,,+3 5x,,+3
:>i=5+3.L<:> L+§ =3 L+§
xn xn—l xn 2 xn—l 2
1.5 11 0
Diy s6 [_-‘_EJ 1a mot cip s nhan c6 sd hang dau R cong boi g =3.
xn
1 5 11,4 1 11, 10 11.3""-10 4
—t—=—3e—="3" =0y, = 0,5
x, 2 4 x, 4 4 4 11.3"7-10
n—1
SN S S Y o QT 0,5
11.3"7-10 11.3"" -10
I
2,0
diem)

2
Jaxt +1-bx—2 (V“x2+1) ~(bx+2)’ (a—b*)x* —4bx—3

4 =3x+1 (2c-1) (x+1)(m+bx+2) (2x—1)2(x+1)(\/ax2 +1 +bx+2) '

0,5
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Cau So lwgc loi giai Diém
(a—bz)x2 —4bx -3 = m(2x—1)2
/ 2
Pé lim| Y& 3+ bx =2 ton tai thi ‘/£+l+é+2¢0 0,25
. 4x” -3x+1 4 2
24150
4
m=-3
< b =-3 (thod man) 0,25
a=-3
[ NaxP+1-bx-2] . [N-3x+14+3x-2] .. —3(236—1)2
11rr11 3 = hrr]l 3 = 11n11 >
x> 4x’ =3x+1 x> 4x’ =3x+1 =5 (2x-1) (x+l)(V—3x2+ ——3x+2)
0,5
. -3 -3 ’
~Hg(x+1)( 3341 —3x+2) 3
2
o : | R
Ham s0 lién tyc tai x, =— khi hmf(x)=f 1 I DI —
2 x_% 2 2 0,5
Vay a=-3,b=-3, c=-4.
Ba hop chura cac vién bi giong nhau vé kich thudc. Hop (I) chra @ vién bi mau do va 2 vién
bi mau xanh. Hop (II) chtra » vién bi mau do va 3 vién bi mau xanh. Hop (III) chtra 6 vién bi
mau do va 4 vién bi mau xanh. Tur }néj hop lay ra mot vién bi. Biét xac suat 1ay ra it nhat mot | 2,0
vién bi mau do 1a 0,976 va xac suat lay ra cd ba vién bi mau dé 1a 0,336. Tim a, b va tinh
xéc suit ldy duoc dung hai vién bi mau do.
Goi 4, 1a bién c6 “Lay ra vién bi d6 & hop thir i véi i = {1,2,3}.
Ta co6 cac 4,, Z, d6i mét doc 1ap voi nhau va 0.25
a b ’
P(4)= =x, P(4,)=——=y, P(4)=0,6.
(4) =g =% Pld) ==y P4)
Goi A: “Lay dugc it nhét 1 vién bi d6” = P(A4)=0,976
B: “Lay duoc 3 vién bi d6” = P(B)=0,336 0,25
Iv | C:“Lay dugc ding 2 vién bi d6”=> C = A,.A,. A, + A.A,. A, + A,.A, A,
(2,0 S A A A A N=pr(4\P(4\P(4)= —x)Y1=
aiémy | T3S0 4= AI.A2:43 = P(4)=P(4).P(4,).P(4,)=0,41-x)1-y)
:>P(A)=1—P(A)=1—0,4(1—x)(1—y)=0,976 0,25
< (1-x)(1-»)=0,06  xy—x—y=-0,94 (1).
Tuong tu: B = A4,.4,.4,, suy ra:
2
P(B)=P(4).P(4,).P(4)=0,6xy=0,336 < xy=0,56 (2) 0,25
= 14 {X = 0, 8
Y =0,7
Tir (1) va (2) ta ¢6 hé: 25 S| UTRT 0.5
3 x=0,7
X+y==
2 = 0,8
. |x=0,8 a=38
Vi = P(C)=0,2.0,7.0,6+0,8.0,3.0,6 +0,8.0,7.0,4 =0,452. 0,5

f—
y=0,7 b=17
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So luge loi giai

Piem

14

L x=0,7 a=— R L

Vi = 3 (khong thoa man).
y=08" -1

(6,0
diém)

1. Cho hinh chop S.ABCD c6 day ABCD Ila hinh thang (AB // CD), canh AB =3a,
AD = CD = a. Tam gidc SAB cantai S, SA=2a.Tréndoan AD lay diém M. Mit phang
(a) di qua diém M va song song v6i hai dudng thang S4, AB. Mit phing (a) cét cac canh
BC,SC,SD theo tht ty tai N, P,Q. Chirng minh t&r giac MNPQ 1a hinh thang can va tim
vi tri diém M dé MNPQ ngoai tiép duoc duong tron.

2,0

AB/ /(@) S
AB < (ABCD) — Giao tuyén ctia
M e(a)n(ABCD)

(a) va (ABCD) 1a dudng thing qua
M,/ /AB vacat BC tai N

Tuong ty ta xac dinh P,Q

B

D c

0,25

N/ /4= M BN nprisp = BN _SP o) isa= AM _SQ
MD ~ NC NC PC’ " oD

_s0_sp
oD
MN //AB,CD//AB = MN //PQ = Tt gidc MNPQ 1a hinh thang.

— PQ//CD

0,25

pNise =N N oy sa= MO DM
SB CB’ DA’

0,25

DM P M
=CN = N _¢ = PN

MN /I AB = =
CB SB 84

=(QOM = MNPQ la hinh thang can.

0,25

Pit AM =x, 0<x<1.

Moy sa— MO _DM _a-x
SA DA a

Policp =T S0 _AM _x_ po_
CD SD AD a

D C

= MQ=2(a—x)=NP

I.'\.n'

A B

0,5
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So lwgc loi giai Diém
Goi E=MNBD =2 DM _a=x g _3(a-x).
AB DA a
EN _BN _AM _ X EN—x = MN=ME+EN =3a-2x.
CD BC AB a
Q G 'f)
H I
0
M J N
Hinh thang can MNPQ c6 duong tron ndi tiép (0) <> Cac canh MN, NP, PQ,0M tiép xuc | 05
MJ =MH
o A < 4R NJ = NI , TRy X
v6i (0) lan luot tai cac diém J,1,G,H = (Tinh chat tiép tuyén)
PG =PI
0G =GH
— MJ + NJ + PG +0G = MH + QH + NI + P = MN + PO = MO + NP
AM 1
=3a-2x+x=4(a-x)=> ——==
AD 3
2. Cho hinh 14p phuong ABCD.A'B'C’'D'. Chimg minh mit phing (A'BD) song song v&i
mit phang (CB'D"). Tim vi tri diém M trén doan BD vadiém N trén doan CD' dé duong | 2,0
thing MN vudng goc voi mat phang (A'BD).
A'B//CD' = A'B//(CB'D') 4

n M
A'D//CB'= A'D//(CB'D')

B s

\ f
= (A'BD)//(CB'D). ’

D

0,5

B'C' L(ABB'A')= A'B L B'C'
= A'B L (AB'C'D)= A'B L AC'
A'B 1L AB'
C'D' L(ADD'A")=C'D' L A'D
= A'D L(ABC'D')= A'D L AC'
AD' L A'D
= AC' L (A'BD)

0,5

— MN//AC' = MN, AC' dong phang.

Ba mit phang phan biét (4BCD),(CC'D'D),(MAC'N) cit nhau theo 3 giao tuyén phan biét
CD, AM ,C'N nén chiing dong quy tai /

0,25
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Cau So lwgec 1oi giai Diém
. MD MI ID IN CN IC
Taco —=—=—+-, = = 0,25
MB MA AB° NC' ND' C'D'
ma ML N _ D _ = ID =IC = I 1a trung diém CD 0,25
MA NC' =~ AB C'D'
Khi d6 M, N lan luot 14 trong tim AACD, AC'CD . Vay @=1, Ne _1 0,25
MB 2°ND' 2

Goi 1, I' 1an luot 1a trung diém cia 4B, A'B'.
Goi H,H' lan luot 1a hinh chiéu cia C, C' trén (ABB'A').
Goi K 1an luot 14 hinh chiéu cua H trén BB'.

1
Taco CH =1,4m, IH =1m, HK =2,5m, S, =E.HI.AB=2,5m2,

1
S s = E.HK.(BB’ +HH')=17,5m.

0,5

574 25

Goi @ =[C.AB.H].3=[C.BB.K VA g B
oi a = 1.5=[ | = cosa - cosf3 T

0,5

AABH 1a hinh chiéu cua tam gidc AABC trén (ABB'A') =S 5 = Supn__
cosa

Hinh thang HBB'H' 1a hinh chiéu cta hinh thang CBB'C’ trén (ABB'A')
Sy _TN821

S =
B cos B 10

V74
2m

0,5

78214574 "

Tong dién tich mai ton can 1ap 1a S =2(S,,, + Seppe ) = 5

74821+ 574
5

Vay sb tién can chi tra 1a 250000 ~ 12179000 vnd

0,5
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Cau So lwgc loi giai Diém
Cho a,b,c 1a cac s6 thuc duong thod man abc+a+c=>~b. Tim gia tri 16n nhét cua biéu thirc
2 2 2 2,0
= - - :
a+1 b +1 2+l
abc+a+c=b<:>ac+a%+c%:l (1)
A B B A
Xét tam gidc ABC taco tan—.tan—+tan—.tan£+tan£.tan—:1 (2) 0.25
2 2 2 2 2 2 ’
A1 B B
Tu (1) va (2) ta dat a=tan—,—=tan—,c=tan£, b=cot—
2°b 2 2 2
Ta co P=2.(:0$2é—Zsin2£+2coszg=1+cosA—(1—cosB)+2(:052£ 0.25
2 2 2 2 ’
=cosA+cosB+2—25in2£=2sin£cosA_B+2—2sin2%
VI =2$in£cosA_B+2—25in2£ 0,5
(2,0 2 2
di¢m) =-2 sinzg—Zsing.lcosA_B+lcoszA_B +lcoszA_B+2
2 2 2 2 4 2 2 2
2
:2+l l—sinZA_B -2 sing—lcosA_B
2 2 2 2 2
5 0,5
:é—sinzA_B—2 sing—lcosA_B Sé
2 2 2 2 2 2
sin£=—cosA_B . C 1
£ 1 . 2 2 Sin—=—
Dau bang xay ra B = 2 2 A=B=C=60°
sin——=0 A=B
0,5
A B
:>a=tan—=£,b=cot—=\/§,c=tan£=£
2 3 2 3
Vay gi4 tri 16n nhit coa P 1a % khi a:?,b:ﬁ,c:?
----- HET--—--
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