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Bai 1. (4 diém)

2 . 2
a) Tinh: limx + 3z +2—2y62° + 3z

=1 g* — 21 +2—cos(z —1)

b) Cho cac s6 thuc a,b, ¢ thoa diéu kién 7a + 4b + 3¢ = 0. Chitng minh rang phuong trinh
az’ 4 bz + ¢ = 2018 sin(7rz) ¢6 it nhat mot nghiém thuge doan [0;2].

Bai 2. (3 diém)

Cho cac so thuc duong a,, a,, a,, a,, a, 1ap thanh cap so cong va cac so thuc duong b,, b,,0,,

b,, b, 1ap thanh cap s6 nhan. Bictrang a, = b, va a, = b, . Chang minh rang:
a, +a,+a, > b2 —|—63 +b4.

Bai 3. (3 diém)
Goi S 12 tap hop cé4c s6 tu nhién c6 bén chir s6. Mot s6 thuoc S duoc goi 1a s6 “dep” néu n6
c6 cac chir sb khac nhau, gdm hai chir sé chin va hai chir sb 1¢ sao cho téng céc chir sé chin
bang téng cé4c chit s6 1¢. Ban An chon ngau nhién mot sb trong S . Tinh xac suat &é An chon
duoc sb “dep”.

Bai 4. (3 diém)

n

: 1 1 ) .
z" 4+ 2° + =+ —| . Ching minh rang
Xz T

néu n khong chia hét cho 5 thi khai trién caa biéu thic trén s& khdng chia sé hang tu do.

Véi n 12 s6 nguyén duong va z = 0, xét biéu thuc

Bai 5. (4 diém)
Cho hinh chop S.ABC' c6 ddy ABC' la tam giac vuong tai A v6i AB = a, cac mat bén la
cac tam giac can tai dinh S. Hai mat phang (SAB) va (SAC) cung tao véi mat phang day

g6c 60°. Tinh cosin cia goc giira hai mat phang (SAB) va (SBC).

Bai 6. (3 diém)
Trong mét giai thi ddu bong ban, sé lwong van dong vién nam gap doi sé nit. Mai cap van
dong vién thi dau véi nhau ding moét lan va khdng cé tran hoa, chi c6 thang — thua. Ti so gitra

A A M 5 ~ N A A A < 5 Y 7 - A A A =A 5 = A
so tran thang cua nir va so tran thang caa nam la = Tinh s6 van dong vién cua giai dau.

HET



PAP AN
Bai 1. (4 diém)

2 2
a) Tinh: Hma: + 32 +2 262" + 3z

2

=1 " —2x +2—cos(z—1)

Giai.
limx2+3x+2—2\/6m2—|—3x_hm(x—l—l)(x—l—Q—\/Gm—i—S)—I—\/6x+3.(3:—|—1—2\/;) ad)
i1 p? — 27 42— cos(z —1) vl (27—1)2—1—2sin2x_1

z+1 \J6z + 3

toioris eiliode gt 13
= lim z fcl T _6 SL:E (1d)
| 9gin? L 14—
1+——=— 4
(z—-1)

b) Cho céc s6 thuc a,b, ¢ thoa diéu kién 7a + 4b + 3¢ = 0. Ching minh rang phuong trinh
az’ 4 bz + ¢ = 2018 sin(7z) (*) ¢0 it nhat mot nghiém thudc doan [0;2].
Giai.
Xétham so f(r) = ax’® + bz + ¢ — 2018 sin(7rx) lién tyuc trén R. (0,5d)
Taco 2f(1)+3f(2)+ f(0)=2(a+b+c)+34a+2b+c)+c=14a+8 +6c =0 (1d)
Suy ra, hoic f(0) = f(1) = f(2) = 0 hoac 2 trong 3 gia tri £(0), f(1), f(2) trai dau vai nhau
= (*) ¢0 it nhat mot nghiém thudc doan [0;2]. (0,5d)

Bai 2. (3 diém)
Cho céc sé thyc duong a, a,, a,, a,, a, 14p thanh cap s6 cong va cac sb thuc duong b, b,,b,,
b,, b, 1ap thanh cap s6 nhan. Bictrang a, = b, va a, = b, . Chang minh rang:
a, +a,+a, > b2 —|—b3 —i—b4.
Giai.
Dit g, =b =2 >0,a, =b, =y > 0. Goi d,q lan luot |2 cong sai, cdng boi cia CSC, CSN da
cho. Ta cé cbng thirc
a.+3a,  3r+y

a, =a, +4d va a, =a, +d nén a, = 1 1 (0,5d)
Tuong tu ta tinh duoc a, = fL“Tﬂ/ va a, = x 2311. (0,5d)
Lap luan twong tu véi cap s6 nhan, ta ciing co b, = %/E, , = @, = M (0,5d)
Theo bat dang thizc Co-si hai s6 thi

a3:x;yz\/@:b3, (0,5d)
o =20ty _T Ty ot 2> Yty =, (0,5d)
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a, =TT Y TS YINT sy (0.59)
4 2 4 2
Vaytaco a, +a, +a, > b, +b, +0,.

Bai 3. (3 diém)
Goi S la tap hop céc s ty nhién c6 bén chit s6. Mot sé thuoc S duoc goi 1a s6 “dep” néu nd
c6 céc chir sb khac nhau, gdm hai chir sé chin va hai chir sb 1¢ sao cho téng céc chir sé chin
bang tong cac chir sé 1é. Ban An chon ngau nhién mot s6 trong S . Tinh xac suat d& An chon
duoc sb “dep”.

Giai.
S6 phan tir cua §:9.10° = 9000 (0,25d)
C6 14 bo chir so thoa yéu cau: (0,4,1,3), (0,6,1,5), (0,8,1,7), (0,8,3,5), (2,4,1,5),(2,6,1,7),
(2,6,3,5),(2,8,1,9),(2,8,3,7), (4,6,1,9), (4,6,3,7), (4,8,5,7), (4,8,3,9), (6,8,5,9) (1d)
Trong 4 bo dau, mdi bo cho 41— 31 =18 s6 “dep”. (0,5d)
Trong 10 b6 sau, mdi bo cho 4! =24 s6 “dep”. (0,5d)
SO lugng so “dep” trong S: 4.18 +10.24 = 312 (0,25d)
X&c suit dé chon dugc sé dep: s12 13 3,46% (0,5d)
9000 375

Bai 4. (3 diem)
SIS SN U A
z” +x° +— +—| . Chang minh rang néu
xz T

Véi n 1a s6 nguyén duong va z = 0, xét biéu thuc

n khoéng chia hét cho 5 thi khai trién cua biéu thuc trén s& khong chira sé hang tu do.
Giai.
Ta viét biéu thirc da cho lai thanh

1 1 n N 1 n
x8+x3+—2+—7 = 1+2° :U3+—7 : (0,5d)
A x
Y s n - SN A : 1 ’ - h n—h)-Th - ,_3n—10h
Chiyring 142" =) C'2™ va|s®+ = = DT =N Ol (1)
k=0 h=0 h=0

Do d6, s6 hang tong quat caa khai trién trén 12

T — Ckl'5k0h$3n_10h — kacrh:v?m-i-f)k—l(]h (O Sd)
S6 hang nay la sé hang ty do khi

3n+5k—10h =04 3n=52h—k) Va0 <hk<n (*) (0,5d)
Vi n khong chia hét cho 5 thi rd rang khdng ton tai h, k& nguyén thoa man (*),

tire 14 khai trién khong chiaa sé hang ty do. Ta c6 dpem. (0,5d)

Bai 5. (4 diém)
Cho hinh chop S.ABC c6 ddy ABC' la tam giac vuong tai A v6i AB = a, cac mat bén la
cac tam giac can tai dinh S. Hai mat phang (SAB) va (SAC) cung tao v&i mat phang day
g6c 60°. Tinh cosin cua goc gitra hai mat phang (SAB) va (SBC).

Giai.



Goi M,N,P la trung diém BC,AB,CA. Ta ¢c6 SA =SB = SC nén hinh chiéu caa S 1én
(ABC) 1a tam duong tron ngoai tiép ABC.

Ngoai ra, AABC vubng tai A nén M 1a tim dudng tron ngoai tiép AABC , tac la

SM 1 (ABC).Do @6, (SBC) L (ABC). (0,25d)
Taco SN L. AB va MN 1 AB nén goc tao boi (SAB),(ABC) la ZSNM = 60°.

Twong tu, goc tao boi (SAC),(ABC) 1a ZSPM = 60°. (0,25d)
Hai tam giac vudng SMN, SMP c6 SM la canh chung va Z/SNM = Z/SPM nén

ASMN = ASMP = MN = MP. (0,25d)
Tu day suyra AB = AC hay tam giac ABC vudng can tai A,suyra AM 1 BC'.

Do d6, AM 1 (SBC)= AM 1 SB. (0,25d)
Goi H lahinh chiéu cua M 1én SB,tacla MH | SB ma AM 1 SB nén SB | (AMH),

suy ra goc tao bai 2 mat phang (SAB),(SBC) la ZMHA. (0,5d)

S

Taco: AB = AC_a:>AM—i MN =2 va ZSNM = 60° nén SN = a. (0,5d)
2
Suyra SB = \/NS? + NB? = % (0,5d)
2
Dodé S, = ~SN-AB=>AH-SB = AH = 22 _ 25 (0,5d)
2 2 w5 5

Ngoai ra, AM 1 SM nén tam giac AHM vubng tai M nén theo dinh ly Pythagore thi

HM = NAH? — AM? = J‘Li—— \/7 (0,5d)

Do d6,cos AHM = = a,|—: = (0,5d)
AH 10 5 4

Vay cosin caa goc tao bai 2 mat phang (SAB),(SBO) |



Bai 6. (3 diém)
Trong mét giai thi ddu bong ban, sé lwong van dong vién nam gap doi sé nit. MAi cap van
dong vién thi dau véi nhau ding mot lan va khdng cé tran hoa, chi c6 thang — thua. Ti so gitra
A A M 5 ~ N A A < 5 Y 7 - A A A -A 5 = A
so tran thang caa nir va so tran thang caa nam la = Tinh s6 van dong vién cua giai dau.

Giai.
Goi s nam 1 2n, s6 nix 1a n va tong sb van dong vién la 3n.

Téng sb tran dau 1a 3n(3n —1) (0,5d)
Theo gia thiét thi sb tran thang bai nam chiém % trong sb d6

nén sé tran thing cua nam la 5 3nBn—1) _ 5nBn—1) (0,5d)

12 2 8

S6 tran dau gitra cac nam la 2n@n—1) _ n(2n —1). (0,5d)
RO rang sb tran nay khong vuot qua sb tran thang caa cac nam nén suy ra

W > n(2n —1) < n < 3. (0,5d)
Mt khac, 5n(3n — 1) phai chia hét cho 8 nén n = 3. (0,5d)

Do d6, s6 van dong vién cia giai 1a 9, bao gom 6 nam va 3 nir. (0,5d)



