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LOT GIOT THIEU

Nhéan dip nam mdi 2019 thay mat nhdm quan tri vién Tap chi va tu liéu toan hoc,
IGi dau tién xin gli tGi cac ban doc , cac thay co theo doi fanpage moét Ii chuc sic
khoe, mong rdng sang ndm mdi cac thdy cd sé& dat dugc nhiéu thanh céng haon
trong cong viéc, cac ban hoc sinh sé thuc hién udc md nguyén vong vao cac
trudng Pai hoc clia minh. Chuyén d& “CAC BAI TOAN VAN DUNG CAO DAY sO”
dudc 2 thanh vién trong nhéom Chinh Phuc Olympic Toan suu tam va bién soan vdi
muc dich chao xuan nam mdi cling nhu la mot mén qua vdi cac ban theo ddi page
trong sudt 1 ndm vira qua va dong thdi ung hd bon minh phat trién téi nay, xin
guri I1Gi cAm adn t@i tadt cd moi ngudi. Nhu cac ban da biét, trudc kia thi day so tuy
khong phai la mét phan quan trong trong ki thi THPT Qudc Gia, ki thi dai hoc
nhung trong 2 nam gan day van dé nay da dugc cac trudng két ndi v@i cac mang
khac nhu ham s6, mi - logarit, tich phan... va cling gay ra khong it nhitng b3
ngd, nhitng su ling tung cho cac ban Ian dau gap nhitng bai nhu thé. Vi vay trong
chu d& nay, ching minh va cdc ban sé& clung tim hiéu cac bai toan lién quan tdi
ching, hy vong phan nao sé giup moi ngudi cé kinh nghiém va hudng giai quyét
khi gdp cdc bai todn nhu thé nay. D& hoan thanh dudc chuyén dé nay bon minh
cling da suu tam va tham khdo, déng thgi cling nhan dugc su giup d& cla cac
thay c6, xin gui IGi cam adn tdi

e NHOM STRONG TEAM TOAN VD - VDC.

e ANH PHAM MINH TUAN — ADMIN NHOM PI

e CACTHANH VIEN TRONG NHOM CHINH PHUC OLYMPIC TOAN

Mdc du chuyén dé dudc bién soan cdn than tuy nhién s& khdng thé tranh khoi
nhitng thi€u soét, moi y kién thdc mac vui long gui vé 1 trong 2 dia chi sau

Sinh vién K14 — DPai hoc FPT
Email: tuangenk@gmail.com

Facebook: https://www.facebook.com/tuankhmt.fpt

Chuyén Thai Binh
Email: linhnhatnhatlinhnguyen@gmail.com

Facebook: https://www.facebook.com/profile.php?id=100009880805520

MOT LAN NUA, XIN GUT LOI CAM ON MOI NGUOI DA THEO DOI FANPAGE TRONG
SUOT THOI GIAN QUA, HY VONG CAC BAN SE TIEP TUC UNG HO BON MINH PHAT
TRIEN HON NUA

THANK YOU! HAPPY NEW YEAR!


https://www.facebook.com/tuankhmt.fpt
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CAC BAI TOAN VAN DUNG CAO DAY SO
Nguyén Minh Tudn — Nguyén Nhit Linh
CAU CHUYEN MO DAU
Trudc khi cing nhau di vdao tim hiéu cdc bdi todn day sé cia chuyén dé nay, bon minh
mudn giti t6i cdc ban mgt bai viét rat hay vé nha bdc hoc Newton dé phiin nao lam gidm
bot do nhat nhéo cia chuyén dé, bai viét mang tén * 10 phdt minh noi tiéng cia Newton”
Moi cdc ban cing thuong thirc!

Nhéc t6i nha phat minh vi dai Isaac Newton, chic chan ai ciing nghi téi ciu chuyén "qud
tdo roi vao dau" da lam nén thuyét van vat hdp dan. Khong chi vay, dng con s6 hitu nhigu
phat minh vi dai gitp thay doi thé gidi: ba dinh luat chuyén dong, vi phan, tich phan, gia
thuat kim...

Tai nha tho Westminster Abbey, mot
dong chit bang tiéng Latin da duoc khac
lén trén bia md cta Newton “Hic
depositum est, quod mortale fult Isaac
Newtoni” v6i y nghia la "MJ{t con nguwoi da
tirng ton tai va trang hoang cho sw phit trién
cua nhin logi”. Loi ca tung trén khong hé
qua murc d6i voi nhitng di san ma thién

tai Newton da dé lai cho loai nguoi.

Cung diém lai 10 phat minh quan trong
va ndi tiéng nhung cling hét strc tha vi
Cuia Isaac Newton trong sudt sw nghiép sang tao ciia 6ng ma cé thé chung ta it khi cha y

den.

1. Y TUONG CUA NEWTON KHAU PHAO BAN VAO QUY PAO.

D&i véi mot s6 ¥ kién xuyén tac sé cho rang lam sao mot nguoi dan 6ng dang ngay ngt va
mot qua tdo vO tinh roi xudng lai lam nén mot phat minh vi dai dén nhu vay? Két qua cua
qua trinh “cho sung rung” chang? Khong hé, diéu do6 chi dén véi mot bd c thién tai ludn
suy nghi vé cac quy luat vat ly ma cu thé 1a lwc hap dan. Khong chi ding lai 6 trong luc
ma Newton con dua ra nhiéu y twong khac di trudc thoi dai. Trong dinh luat hap dan phd
quat, Newton da dién td dén mot ngon nui khong 16 ma dinh ctia né 1a khoang trén bau
khi quyén cua Trai Dat, trén dinh c6 ddt mot khau phao vo cung 16n cd thé bin mét vién

dan theo chiéu ngang ra ngoai khong gian.
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/
/ Acannonbal
/ with escape
; velocity will follow
! aparabola and
escape

Y tuéng ciia Newton khdu phdo bin vao quij dao
Newton khong hé ¢ y dinh tao ra mot loai siéu v khi nham bin nhitng ké xam luoc
ngoai hanh tinh! Khdu phéo ctia dng 1a mot y twdng thi nghiém nham giai thich lam thé

nao dé€ dwa mot vat thé vao mét quy dao quay quanh Trai Dat.

Néu liec hap dan tac dong 1én qua phdo, nd sé bay theo dudng tuy thudc vao van tc ban
dau ctia nd . Toc do thap, no chi don gian 1a sé roi tro lai trén Trai dat. Néu toc d6 1a toc do
quy dao, no sé di long vong xung quanh Trai dat theo mot quy dao tron cd dinh giéng nhuw
mat trang. T8¢ dd cao hon so véi van téc quy dao, nhung khong du 16n dé roi khoi trai dat
hoan toan (thdp hon van toc thoat) no sé ti€p tuc xoay quanh Trai dat doc theo mot quy

dao hinh elip. T6c d0 rat cao, n6 thuyec sy sé roi khoi quy dao va bay ra ngoai vii tru.

Thi nghiém trén da duoc trinh bay trong Principia Mathematica vao nam 1687, theo d¢, tat
ca moi hat déu gay ra mot luc hap dan va bi hap dan boi nhing vat thé khac. Luc tuong
tac nay phu thudc vao trong lwong va khoang cach ctia hat hay vat thé d6. Quy tac nay chi
phdi tat ca cac hién twong tir mwa roi cho dén quy dao ctia cac hanh tinh. Day chinh la tac
pham noi tiéng véi nhiéu dong gdp quan trong cho vat ly hoc ¢6 dién va cung cap co so ly
thuyét cho du hanh khong gian cling nhu sy phat trién ctia tén lra sau nay. Sau do,
Einstein cung cac nha vat ly thé ky 16, 17 da ti€p tuc cuang cd hoc thuyét cia Newton dé
cho chiing ta nhitng hiéu biét vé lwc hdp dan nhw ngay nay.

Il. CANH CUA DANH CHO CHO MEO.
Khong chi ¢6 tam nhin mang tinh vi m6 nhu khau phdo khong gian va phat hién ra moi

lién hé gitta van vat trong vii tru, Newton ciing dung tri tué tuyét voi cua minh d€ giai

quyét nhitng van dé thuong thic trong doi song hang ngay. Dién hinh la phuwong phap

2 | Chinh phuc olympic todn Diéu ta bi€t la giot nuwéc, diéu ta chua bi€t la dai duong - Newton
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gip cac meo khong can cao cdu vao canh clta nho vao tao ra mot 16i di danh riéng cho
ching.

Nhu chung ta da biét, Newton
khong két hon va ciing co it
cac mdi quan hé ban be, d6i lai
ong chon meo va ché lam bau
ban trong can phong cua cua

minh. Hién nay, c¢6 nhiéu gia

thuyét va 1ap luan cho rang
ong danh nhiéu mdi quan tam
dén nhitng "nguoi ban” bé nhod
cuia minh. Mot s6 st gia

duong dai cho rang Newton la

mot nguoi rat yéu dong vat.
Mot s6 con chi ra rang dng dat tén cho mét con chd cia minh 1a Diamond (kim cwong). Du

vay, mot s6 nha stt hoc van nghi ngo vé gia thuyét trén.

Mot cau chuyén ké rang trong qud trinh nghién cttu ctia Newton tai Dai hoc Cambridge,
cac thi nghiém ctia 6ng lién tuc bi gidn doan bdi mot con meo cua 6ng ludn cao vao canh
ctta phong thi nghiém gady ra nhitng am thanh phiéu toai. D€ giai quyét van dé, ong da
moi mot tho mdc tai Cambridge d€ khoét 2 cai 15 trén ctra ra vao phong thi nghiém: 1 16

16n danh cho meo me va 116 nhé danh cho meo con!

Du cau chuyén trén la ding hay sai thi theo cac ghi chép duwong thoi sau khi Newton qua
doi thi c6 mot sy that hién nhién rang ngudi ta da tim thay 1 canh ctra véi 2 cai 16 twong
tng véi kich thude cia méo me va meéo con. Cho téi ngay nay van con nhiéu tranh cai
xung quanh cau chuyén trén. Tuy nhién, nhiéu y kién van cho rang chinh Newton méi la

téc gia ctia canh ctra danh cho ché méo van con dugc st dung ngay nay.
III. BA PINH LUAT CHUYEN DONG CUA NEWTON.

Trong khi cac s gia van con tranh cii vé nhitng canh ctta danh cho tht cung cé phai la
cua Newton hay khong thi khong mot ai c6 thé phia nhan dong gép ctia Newton cho hiéu
biét cia con nguoi trong vat ly hoc ngay nay. Tam quan trong tuwong duong véi viéc phat
hién ra dinh luat van vat hap dan, 3 dinh luat vé chuyén dong duoc Newton gidi thiéu vao
nam 1687 trong tac pham Philosophiae Naturalis Principia Mathematica (Cac nguyén ly
toan hoc trong tri€t hoc tw nhién). 3 dinh luat cua 6ng da dat nén méng ving chic cho su

phat trién ctia co hoc ¢ dién (con goi 1a co hoc Newton) trong thoi gian sau nay.
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3 dinh luat cua éng duoc miéu ta ngan
gon nhu sau:

1. Néu mot vat khong chiu tac dung
cta liec nao hoac chiu tac dung cta cac lwc
c6 hop luc bang khong thi né gitt nguyén
trang thai dang yén hodc chuyén dong
thang déu.

2. Gia toc cua 1 vat cung hudng véi
luc tac dung 1én vat. B9 16n cua gia toc ty

1é thuan véi dd 16n caa lwc va ti 1€ nghich .

v6i khoi luong cua vat.

Ba dinh ludt chuyén dong ciia Newton

3. Trong moi treong hop, khi vat A tac dung lén vat B mot luc, thi vat B cling tac

dung lai vat A mot lwc. Hai lye nay 6 cung gid, cung d¢ 16n nhung nguoc chiéu.
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Bia quyén sdch Philosophiae Naturalis Principia

Mathematica (Cdc nguyén ly todn hoc trong

triét hoc tw nhién) xudt ban nam 1687

Ngay nay, ching ta c6 thé dé dang phat
biéu va hiéu vé 3 dinh luat ndi tiéng trén.
Tuy nhién, cac hoc gia trong lich stt da phai
vat 1on véi nhitng khai niém co ban vé
chuyén dong trong sudt nhiéu thé ky. Nha
triét hoc Hy Lap Aristotle tirng nghi rz‘?mg SO
di khéi c6 thé bay 1én trén khong la vi khoi
chita nhiéu khong khi. Truede d6, cac hoc gia
khac lai nghi rang khéi bay 1én troi dé tu
hop cuing véi nhitng ddm khdi "ban beé" cua
chung. Nha triét hoc Phap René Descartes
da ting nghi téi nhitng ly thuyét vé chuyén
ddng tuwong tw nhu Newton nhung cudi
cing, éng van cho rang Thién Chtia méi

chinh 1a ddng luc caa cac chuyén dong.

3 dinh luat Newton nhu mot vé dep dén tr
sy t6i gian trong khoa hoc. Du don gian

nhu thé, nhung day chinh la can ctt d€ cac

nha khoa hoc ¢6 thé hiéu duoc tat ca moi tht chuyén dong tir ctia cac hat electron cho t6i

chuyén dong xoan Gc ctia ca thién ha.

IV. HON DA PHU THUY CUA “ NHA GIA KIM THUAT “ NEWTON.

4 | Chinh phuc olympic todn
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Trong mot bitc vé vé mot nha gia kim thuat, chung ta thay cac biéu tuong hanh tinh dién
ta cac kim loai trong mot quyén sach dang mé ra dudi san nha. Pay duoc cho la cac biéu
tuong ma Newton da sit dung trong cac ghi chép cta 6ng.

Newton da cong hién rdt nhiéu cho
nhan loai v6i nhitng kham pha khoa
hoc cua 6ng. Bén canh do, nguoi ta
cling nhac d&én 6ng nhu 1 trong nhitng
nha gia kim hoc 16i lac nhat: huyén
thoai gia kim thuat vdihon da phu
thay. Cac van ban ghi chép lai con dugc
lueu trit dén ngay nay da co6 nhiéu mo ta
khac nhau vé hon da nay: tir kha nang
tao nén nguoi tit da cho toi kha nang

chuyén hoda tir chi thanh vang. Tham

chi, nhiing nguoi bdy gio con cho rang

Hon da phui thu cua “nha gia kim thudt” Newton

hon da ctia 6ng cé thé chiva bénh hodc c6 thé bién mot con bo khdng dau thanh médt bay

ong

Cé 18 cac ban sé thic mic tai sao mdt biéu tuong cua khoa hoc lai tré thanh mot nha gia
kim thuat? D€ tra 10i cau hoi d6, hay nghi dén boi canh bdy gio, cudc cach mang khoa hoc
chi méi dat duoc dong co hoi nuwdc vao nhitng nam 1600. Cac nha gia kim thuat bdy gio
van con ton tai cing véi nhitng thu thuat 16i thoi caa ho cing véi cdc hoc thuyét va triét
hoc huyén bi nham mé hodc mot s& nguoi. Du vay, cac ghi chép gia kim thuat van dugc
cho la nhitng thi nghiém hoa hoc.
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Buit tich con lwu lai ciia Newton vé nghién ciru gia kim
Tuy nhién, nhitng ghi chép trong sudt 30 ndm lam thi nghiém ctia Newton da tiét 1o rang

ong cling hy vong vé mot cai gi d6 hon 1a nhitng phan tng hoa hoc binh thwong, tham chi
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la htra hen vé viéc bién cac nguyén t6 khéac thanh vang. Theo st gia William Newman, 6ng

cho rang Newton mudn tim ki€m nhitng "quyén lic siéu han trong tw nhién."

Day chinh 1a nhitng can ct cho lap luan rang Newton cing da c6 nhitng nghién ctru va dé&
lai ghi chép vé gia kim ma nguoi duwong thoi goi 1a "hon dd phir thuy." Cac ghi chép cho
thay ong da tim cach tao nén nhitng loai nguyén t6 bi an lac bdy gio. Trén thue t€, Newton
da cé nhitng nd lwe nhdm tao ra mét loai hop kim dong mau tim. Du vay, nghién cttu cua
ong da that bai.

Day co6 thé khong phai 1a mot sang ché cia Newton, nhung né ciing cho chiing ta mot cai
nhin vé nhitng suy nghi ciing nhu thoi gian ma 6ng danh cho cac nghién cttu khoa hoc.
Vao nam 2005, nha sit hoc Newman ciing da tao nén mot "hon dd phu thity" dya trén cac
ghi chép 300 ndm trudc cua Newton va di nhién, khong c6 si chuyén hda tao thanh vang

xay ra.
V. CHA DE CUA CAC PHEP TINH VI PHAN.

Néu ban da hodc dang dau dau véi mon toan hoc ma dac biét la tich phan va vi phan da
cay nat bo ndo ctia ban, ban c6 thé &6 mot phan 16i cho Newton! Trén thuc t&, hé thong
toan hoc chinh la mgt cong cu dé chung ra cd thé tim hiéu duoc moi thit trong vii tru nay.
Giéng nhu nhigu nha khoa hoc cling thoi, Newton cling da nhan thay rang cac ly thuyét

dai s6 va hinh hoc trude d6 khong du cho yéu cau nghién ctru khoa hoc cua 6ng. Hé thong

toan hoc duwong thoi khong du dé€ phuc vu 6ng.
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Buit tich ctia Newton con lwu giir dén ngay nay
Cac nha toan hoc luc bdy gio ¢é thé tinh toan duoc van tdc cia mot con tau nhung ho van

khong thé tinh toan dwoc mdi lién hé véi gia tdc cua nd cling nhu ty 1€ ctia luc tac dong.
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Ho van chua thé tinh todn duoc géc ban 1a bao nhiéu dé vién dan phao bay di xa nhat. Cac
nha toan hoc dwong thoi van can mot phuwong phép dé tinh todn cac ham cé nhiéu bién.

Mot su kién da xay dén trong qua trinh nghién ctru ctia Newton, mot dot bung phat bénh
dich hach da khién hang loat nguoi chét trén khap cac duong phd tai Cambridge. T4t ca
cac ctta hang déu doéng ctra va di nhién, Newton ciing phai han ché di ra ngoai. D¢ la
khoang thoi gian 18 thang nghién cttu cua Newton dé€ roi 6ng xay dung nén mot mo hinh

toan hoc va dat tén 1a "khoa hoc ctia sw lién tuc”.

Ngay nay, ching ta biét d6 chinh la cac phép tinh vi-tich phan. Mt cdng cu quan trong
trong vat ly, kinh t€ hoc va cdc mon khoa hoc xac suat. Vao nhitng nam 1960, chinh cac
ham s6 vi-tich phan nay da cung cap cong cu cho phép céc ky su phi thuyén Apollp c6 thé

tinh toan duoc cac so liéu trong st mang dat chan 1én Mat Trang.

Di nhién, mot minh Newton khong tao nén phép todn ma ching ta st dung ngay nay.
Ngoai Newton, nha toan hoc nguoi Ptec Gottfried Leibniz (1646-1716) cting da doc lap
phat trién mo6 hinh phép tinh vi - tich phan trong cung thoi gian v6i Newton. Du vay,
chting ta van phai cong nhan tdm quan trong ctia Newton trong sw phat trién toan hoc

hién dai voi cac dong gdp khong nho ctia Ong.
VI SINH SU VOI CAU VONG.

Ciu vong? Cau vong la
gi? Ban nghi rang
Newton dé yén cho
nhitng bi mat bén trong
cau vong? Khong hé!
Thién tai cua ching ta da
quyét tam giai ma nhing
diéu an chta bén trong

hién tugong thién nhién

nay. Vao nam 1704, 6ng

da viét mot quyén sach Thi nghiém ciia Newton
veé van dé khiac xa anh sang véi tiéu dé "Opticks". Quyén sach da gop mot phan khong

nho trong viéc thay doi cdch nghi cua chung ta vé anh sang va mau sac.

Cac nha khoa hoc bay gio déu biét rang cau vong duoc hinh thanh khi 4nh sang bi khtic xa

va phan xa trong nhiing hat nieéc mua trong khong khi. Dt vay, ho van chua thé 1y giai o

Tinh hoa clia todn hoc ndm & tu do cda né - Georg Cantor Chinh phuc olympic todn | 7
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rang duoc tai sao cau vong lai chita nhiéu mau sac nhw vay. Khi Newton bat dau nghién
cteu tai Cambridge, cac ly thuyét pho bién trude dé van cho rang cac hat nwdc bang cach

nao d6 da nhu¢m nhiéu mau sac khac nhau 1én tia sing Mat Troi.

Bz‘ing cach str dung mot lang kinh va mot chi€c den, Newton da thuc hién thi nghiém be‘ing
cach cho anh sang chiéu qua lang kinh. Va két qua nhuw tat ca chiing ra déu biét, anh sang

bi tach ra thanh cdc mau nhw cau vong.
VIL KiNH VIEN VONG PHAN XA.

Newton duoc sinh ra trong thoi ky ma s hién dién cta kinh vién vong van con kha mo
nhat. Mac du vay, cdc nha khoa hoc da c6 thé ché tao nén cac mo6 hinh st dung mot tap
hop céc thau kinh thuy tinh d€ phéng to hinh anh. Trong thi nghiém véi cac mau sac cta

Newton, 6ng da biét duoc cac mau sac khac nhau sé khuc xa v6i cac goc do khac nhau, tt

do tao nén mot hinh anh 16 mo cho ngwoi xem.

Dé€ cai tién chat lwong hinh anh,
Newton da dé xudt st dung
mot geong khtic xathay cho cac
thau kinh khtic xa trude d6. Mot
tdm guong 16n sé bat 14y hinh
anh, sau d6 mot gwong nho hon
sé phan xa hinh anh bit duoc téi
mat ctia ngudi ngam. Phuong
phap nay khong chi tao nén
hinh anh r6 rang hon ma con

cho phép tao nén mot kinh vién

vong voéi kich thudc nho hon.
Y1 PO PR— ) Mot s6 v kién cho ring, nha toan
Mot ban sao cua chiéc kinh vien vong phan xa do Newton i y N &
= e s 17 A X . hoc nguwoi Scotland James
ché’tao va da trinh bay trwdéc Hoi dong hoang gia vao nam
1672

xuat y tuwong ché tao kinh vién vong phan xa vao nam 1663 dut mo6 hinh nay van chua thé

Gregory la nguoi dau tién dé

hoat dong hoan chinh. Tuy nhién, dua trén cac ghi chép con lwu trit lai, cdc nha st hoc cho
rang Newton mdi la nguoi dau tién c6 thé ché tao mot chiéc kinh vién vong phan xa dya

trén ly thuyét do 6ng dé xuét.

Trén thyc t€, Newton da tu mai cac tdim guong, 151p rap mot mau thw nghiém va trinh bay

no véi Hoi dong hoang gia vao nam 1672. D6 chi don thuan la 1 thiét bi dai 15 ecm, c6 kha
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nang loai bo su khic xa va c6 dd phong dai 1én téi 40 lan. Bén ngay nay, gan nhu tat ca

cac dai thién van hoc déu sit dung cac bién thé cua thiét ké ban dau néi trén ctia Newton.
VIIL. PONG XU HOAN HAO.

Vao nhitng cudi nhitng nam 1600, hé thong tai chinh tai Anh lam vao tinh trang khung
hoang nghiém trong. Bay gio, toan by hé thong tién té trong ca nudc Anh déu st dung
cac dong xu bac va di nhién, ban than bac c6 gia tri cao hon so vdi gid tri dinh danh duoc
in trén moi dong xu. Lic d6 nay sinh ra mot van dé, cé nguoi sé cat xén bt ham lwong
bac va thém vao cac kim loai khac trong qué trinh nau va dtc tién. Luong bac cat xén

duoc sé bi “chdy mdu" sang Phap thong qua dwong bién giéi d€ ban duoc gia cao hon.

AT 1” Il
H’ .H:
"H[" |' i
0N

“] " I X ,"';3
‘ 3ﬂr”'( i (
i ALY u..l. nll

i
{
’, DN
I,

Nhitng dong 2 pound tai Anh véi cic khia 2 xung quanh canh

Tham chi, bdy gio con 1a cudc khing hoang ctia viéc tranh gianh nhau nhén thau duc tién.
Do d6, long tin ctia nguoi dan vao hé thong tai chinh suy giam nghiém trong. Dong thoi,
cac to chirc toi pham lam tién gia cling mac sttc lan tran do da khong con mot dong tién
chuan dang tin twong nao dang luu thong. Mt khéc, su gian 1an cling dién ra ngay trong
qua trinh duc tién. Sau khi dic mdi mé tién xu, nguoi ta sé can mdi dong xu 14y ra va xem
no6 léch so vdi tiéu chudn la bao nhiéu. Néu gia tri bac du ra 16n hon so véi gia tri in trén
né, nhiing ké dau co sé mua chung, ndu chay ra va ti€p tuc ban lai cho chinh xuong dutc

tién dé kiém 1oi.

Trudce tinh hinh d6, vao nam 1696, chinh phu Anh da kéu goi Newton gitup tim ra giai
phap tim ra giai phap ch&ng nan sao chép va cat xén dong xu bac. Newton da cé mot budce
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di hét sttc tdo bao la thu hoi toan bo tién xu trén khép dat nudc, tién hanh niu lai va duac
theo mot thi€t k€ maéi cua ong. Budce di nay da khién cho toan bd nudc Anh khong o tién

trong lvu thong trong sudt 1 nam.

Bay gio, Newton da lam viéc cat liec trong sudt 18 gid mdi ngay dé roi cudi cling, thiét ké
tién xu méi cling duoc ra doi. Nhitng dong tién méi duoc duic ra véi chat luong bac cao
hon, dong thoi ria moi dong xu déu duoc khia cac canh theo mot cong thire ddc biét. Néu
khong c6 cac c6 may khia canh chuyén dung thi sé khong thé nao tao ra duwgc cac dong xu

mang dac trung nhw do Hoang gia duc ra.
IX. SU MAT NHIET.

Trong cac nghién cttu ctia minh, Newton ciing da danh nhiéu thoi gian d€ tim hiéu khia
canh vat ly ctia hién tuwong lanh di ctia cac chat. Vao cu6i nhiing nam 1700, éng da tién
hanh cac thi nghiém véi qua cau sit nung do. Ong da luu y trong cac ghi chép rang c6 sue
khéc biét gitta nhiét d6 cia qua béng sat va khdng khi xung quanh. Cu thé, nhiét d6 chénh
léch lén t6i 10 do C. Va 6ng cling nhan ra réng toc d6 mat nhiét ty 1é thuan vdi sy khac biét
vé nhiét do.

Ttr d6, Newton hinh thanh nén dinh luat vé trang thai lam mat. Theo d¢, toc d¢ mat nhiét
cua co thé ty 1é thuan vdi sy khac biét vé nhiét do gitta moi truong xung quanh so voi
nhiét d¢ co thé. Sau nay, nha hda hoc nguoi Phap Piere Dulong va nha vat ly Alexis Prtot
da hoan thién dinh luét trén vao nam 1817 dua trén nén tang tir nghién ctru cua Newton.
Nguyeén tac cia Newton da dit nén méng cho nhiéu nghién cttu khac cta vat Iy hién dai

ttr 10 phan Gng hat nhan an toan cho téi viéc tham hiém khong gian.
X. DU DPOAN CUA NEWTON VE NGAY TAN THE.

Ngay tan thé ludn 1a ndi &m anh cta con nguodi. Du vay, Newton khong phai 1a dang
ngudi 6 thé dé dang chdp nhan ndi s¢ hai vé ngay tan thé qua nhitng cau chuyén hay
nhiing truyén thuyét. Ban than Newton la mdt nguoi thyce t€ va ludn tim cach kiém dinh,

dua ra cac quan di€ém ctia minh trong qua trinh nghién cttu Kinh Thanh.

Trong qua trinh nghién cttu, Newton da khong dat nang khia canh Than hoc ma dung cac
kién thizc ctia minh nham 6 1y giai van dé. Theo céc ghi chép cach day 300 ndm con dugc
luu trir dén ngay nay cho thdy Newton da nghién ctru Book of Daniel. D€ phuc vu nghién

ctru, 6ng da ty hoc tiéng Do Thai, tap trung nghién ctiu triét hoc Do Thai bi truyén.
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R

Hinh vé 4 loai thii dit xudt hién vao ngay tdan thé'mo ta trong Book of Daniel

Qua nghién cttu, 6ng duw doan ngay tan cung cua thé gidi la vao nam 2060 hoac co thé la
sau d6 nhung khong thé sém hon. Di1 sao di nita, d6 van la nhitng gi ma éng tuyén bd véi
moi nguoi vao thé ky 18. Di nhién, ngay nay, cac nha khoa hoc da c6 mot 1oi giai dap hoac
du doén t6t hon cho hién twong tan thé néi chung. Qua dod, ching ta phan nao hiéu duoc

thém vé quan diém cua 1 nha khoa hoc vao thé ky 18 vé ngay tan cua nhéan loai.
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A.DE BAL
Cau 1. Cho ham s§ y=x-2009x ¢6 d6 thila (C). M, la diém trén (C) c6 hoanh do
x, =1. Tiép tuyén ctia (C) tai M, cat (C) tai difm M, khac M,, tié€p tuyén caa (C) tai
M, cét (C) tai difm M, khac M,, ..., tiép tuyén cta (C) tai M, , cat (C) tai M, khéc
M, (n=4;5;..), goi (x,;y,) la toa dd difm M, . Tim n dé& 2009x, +y, +2*° =0.
A. n=685 B. n=679 C. n=672 D. n=675
Cau 2. Mot hinh vuéng ABCD ¢ canh AB=2", dién tich S,. N6i 4 trung diém A,, B,,
C,, D, theo thtt twt cia 4 canh AB, BC, CD, DA ta dwgc hinh vudng thit hai la A,B,C,D,
c6 dién tich S,. Tiép tuc nhu thé ta duoc hinh vudéng tht ba A,B,C,D, ¢6 dién tich S, va c&
ti€p tuc nhu thé, ta duoc dién tich S,,S;,... Tinh S=S5,+5,+5, +...+ S,
A.5=2""-2 B. 5=2""-1 C.5=2""-2 D. $=2""-1
Cau 3. Khoi t dién ABCD ¢6 thé tich V, khéi t& dién A,B,C,D, c¢6 thé tich V,, cac dinh
A,, B,, C,, D, lan luot la trong tdm cac tam giac BCD, CDA, DAB, ABC. Khdi tit dién
A,B,C,D, ¢6 thé tich V,, cac dinh A,, B,, C,, D, lan luwgt la trong tam cac tam giac
B.C,D,, C,D,A,, D,A,B,, AB,C,. Ct tiép tuc nhu thé ta dwgc khoi ti dién A,B,C,D, co
thé tich V , cac dinh A,, B,, C,, D, Tan luot la trong tam cac tam giac B, ,C, D, ,,
C.D A, D A B A B C_ . TinhS=V,+V,+..+ V.
(3" -1)v (271w (27 -1V

<32019_1)V
A.S:W B.S—W C.S—W D.S:W

Cau 4. Tam gidc ma ba dinh cua né 1a ba trung diém ba canh ctia tam gidc ABC duoc goi
la tam gidc trung binh cta tam gidc ABC. Ta xay dung day cdc tam giac
A,B.C,, A,B,C,, A,B,C,,... sao cho A,B,C, 1a mot tam giac déu canh bang 3 va véi moi s&
nguyén dwong n>2, tam gidc A,B,C, la tam gidc trung binh cua tam giac A, B, ,C, ;.
V6i mdi s8 nguyén dwong 7, ki hiéu S, twong tng la dién tich hinh tron ngoai ti€p tam
giac A,B,C,. Tinhtong S=S,+S, +...+5,+...7

15 9
A §=T B. S =4n. C.s=2", D. S=5m.
4 2
r

Cau 5. Cho day sd (u,) ¢ sd hang tong quat u, = cos {(271 -1) 6} . Téng 2018 s6 hang dau

tién cua day sd (u,) bang bao nhiéu?

B

A. 0 B. —— C.
2

| %
o

N |-
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w3
Cau 6. Cho day sd (u,) thoa man B un+\/§—1 VneN .

Uy 1_(\/5_1)%1

Khi d6 14,0, =a+b+/3, a,beZ. Tinh tdng S=a+b.
A.S=-3 B.S=4 C.5=9 D.S=-2

Cau 7. Cho tam giac ABC c6 dd dai cac canh la a,b,c theo tht ty lap thanh mot cap s6

. o A _C x . NP
cOng. Biét tan—tan—=— vdi x,y € N va — t0i gian. Tinh gia tri cia x+y .

y Yy
A. 4 B.1 C.2 D. 3
A ~ o~ ; . U, = 11 , cr e o
Cau 8. Cho day sd (u, ) xac dinh . Tinh gia tri ctia t,y, ?
u,,=10u,+1-9n,n>1

A. i1,y =10 B. i, =2018"  C. uy,, =2018 D. u,,,, =10™ + 2018
Cau 9. Cho day so6 (u,)thdéa man u, :1; u,, = " n>1. Dat S, L

2 u, +1 1 2 3 n
Tim gia tri nho nhdt caa n d€' S, > 2019,

2020
A. 2019 B. 2020 C. 2018 D. 2021
Uy =2 2018
Cau 10. Cho day (u,): L, 22wl Tim phén nguyén cua S= ) u; .
Ty 42 i=1
A. 2020 B.2017
C. 2019 D.2018.
1, =2019
Cau 11. Cho day s6 (u,) duoc xac dinh boi: 2019 )
u,=- (uy +uy +uy +.+u,, ),n>1
n

Tinh gid tri ctia biéu thtec A =2, +2%u, +...+ 2, .

A. 32 B. 2019 C.3 D. 2
x, =2
Cau 12. Cho day s6 (x, ) xac dinh boi< x, 2n+1-3x, *
Tl 1= " peN
X, n°+3x,
20182 g, 8144648 c 8144648 D, 8144648
" 2019 T 12105 T 12107 " 12103

Cau 13. Cho day s6 (u,) thoéa man u, =1, u,, =au+1,vn=1,a=1. Biét rang
lim(uf FUS U —2n): b . Gia tri ctia biéu thtec T =ab ?

A -1 B. -2 C.1 D. 2
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CAu 14. Cho day s8 (u,) duwoc xac dinh boi u, = 2 v U, = iy (neN’). Tinh
3 2(2n+1)u, +1
tong 2019 s hang dau tién ctia day s6 d6 ?
. 4036 B. 4035 C. 4038 D. 4038
4035 4034 4037 4039
, . u, =1 .
Cau 15. Cho day s6 (u, ) xac dinh nhu sau: ,voin=1,2,3,..
y 8 (1, ) xéc di {unﬂ 12 1201812 + 11,
2019 2019 2019 2019
Tinh lim| —2 4 4 R .
u,+2018 u,+2018 u, +2018 u,,, +2018
A= B. > c-=. D. L.
2019 2019 2019 2019

Cau 16. Xét day sO nguyeén x, =34,x, =334,x, =3334,...,x, =33..34 (c6 n s6 3). Hoi c6 bao
nhiéu chit s6 3 trong s6 9x5,,?
A. 6054 B. 6055 C. 6056 D. 6057

Cau 17. Cho day s6 (u, ) xac dinh boi u, =1 va u,,, = 26[;8 + 20119n+1 véi n nguyén duong.

Tinh giéi han A= lim \fu,

X—>+0

/2019 /2018
A |— B. +2018 C . |[— D. 0
2018 2019

u 1
Cau 18. Cho day s (u,) xdc dinhboi u, =1vau, , =—"—+ dinn én duong.
y s0 (u,) i L =lvau,, =os e osger voinnguy g
Tinh gi¢i han A = lim (u, +u, +---u, )
A 2018 B. 2017 C. 2017 D. 2019
2019 2019 2018 2017
o d x, =1 . —~ 1
Cau 19. Cho day so (x.) cb nmeN . Daty = )
yso () xm=\/xn(xn+1)(xn+2)(x”+3)+1 s ;xi+2

Biét limy, =% vOi % la phéan s t6i gian va a, b nguyén dwong. Khi d6 toa d6 M(a;b)

nam trén duong tron nao?

A. (x+1) +(y-2) =4 B. (x-1)" +(y+1)’ =4
C. (x-1) " +(y+1) =10 D. (x+1)" +y* =10
3

u
Cau 20. Cho day s6 (u,) xac dinhboi { = 16
u,,, =9, +41+3u, +4,Vne N’

Tim s6 nguyén duong n nhd nhat thoa man u, > 10°

A. 9. B. 10. C. 12 D. 13.
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Cau 21. Xét cac cap s6 nhan c6 2n+1 sd hang duwong (7 1a s6 nguyén duong) thoa tong tat
ca cac s6 hang ctia né bang 400 va tong tt ca cic nghich dao ctia cc s§ hang ctia né bang

4 . Gia tri 16n nhat cta n 1a?

A. 17 B. 18 C. 19 D. 20
u, =2018
Cau 22. Cho day s6 (u,) dwgc xac dinh béi §u, =2019 . Hay tinh limg—z .
u,,=4u,-3u, ;Vn=1
1 1
A. - B. - . 32018 D- 32019
2 3 ¢
Cau 23. Cho day sd (u,)xac dinh boi u, =1; u,,, =2u, — nes ,VneN' . Hoi Uy,
" ' " " n*+3n+2
thudc khoang nao sau day?
A. (22015 . 22016 ) B. (22016 . 22017 ) C (22017 . 22018 ) D (22018 . 22019 )
2
U, ==
A ~ N (1 3 , . U, U, u,
Cau 24. Cho day s6 (u,) xac dinh .Tinh L=lim| X+-2+...4+ 2=
2nu, " noe\ 20 2 2"
el = ;VneN
n+3
1 3 3
A.L=— B. L=— .L=1 D. L=—
2 4 ¢ 2
2019
Cau 25. Cho day sd (x,) dwoc xac dinh boi: x, =1; x,,, = % +x, vGi n la s6
3 1 2018 3 1 2018 3 1 2018 3 1 2018
nguyén duong. Dit un:( % +1) +( % +1) +( % +1) +...+&. Tinh
3x, +1 3x,+1 3x,+1 3x,.,+1
limu,
a 209 p, 201 ¢ &7 D, &2
4 3 3 4

u, =2019
Cau 26. Cho day s6 thuc (u,) ting xac dinh boiy
u? +2018u, —2020u,,, +1=0,vn>1(1)

n+1

1 1 1

bdt S, = + +..4————— . Tinh lim§,
10, 12019 1, +2019 " u +2019
1 1
A. 2018 B. — . 2019 D. ——
2018 C 2019
u, =1
Cau 27. Cho day s6: (u,) 4 oo M s o Tim limu, .
" 1+45%u,,
A. k=1616 B. k=808 C. k=404 D. k=1212
A ~ N ’ . ul = 1’ uZ = 3 / . u
Cau 28. Cho day s6 (u,) duoc xac dinh .. Tinh lim =&
U, =2u,,—u,+1, vneN e
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A1 B.1 C.1 D.l
6 3 2

Cau 29. Cho day sd (u,) xac dinh nhu sau: u? .. Gia st gidi han
U, ., :un+20”18,neN

lim(h+ﬁ+...+ “n }zg (a,beN*) va % toi gian. Tinh a+ 3b.

U, U Uy
A. 1012 B. 1021 C. 1015 D. 1018
Cau 30. Cho day s6 (x,) duoc xac dinh nhu sau x, :z; X, = ol (n=1,2....)
3 2(2n+1)x,+1
Hoi tong ctia 2018 s6 hang dau tién 1a bao nhiéu?
. 4035 B. 2017 C. 2018 D. 4036
4036 2018 2019 4037

u,=1u,=2 ,
Cau 31. Cho day s6 (u,) { ! 2 LToNg S=T1+2+...4 2017 =ty + Unyo

u,,=2u,—u, +1;,vn=>2

c6 gia tri bang bao nhiéu?

A. 2039190 B. 2035153 C. 2037171 D. 2033136
L4

Cau 32. Cho day s8 (u, ) xac dinh boi { ,n>1. Tim limu,.
(n+2) u, +(n+1)uu,, =n’u,

A. limu, =2 B. limu, =4 C. limu, :2 D. limu, =-3

Cau 33. Cho day (u,) véi u, =

Gia st ta c6 tong sau

n *

2" +5

100
)
1 1 1 1 (bj
S= + + +. =

-1 u, -1 uy—-1 up -1 b—a

Trong d6 a, b c 1a cac s6 nguyén duong va a, b 1a hai s dwong nguyén td cung nhau . Khi
do S=a+c="?

A. 151 B. 153 C. 152 D. 154

u, =9

u, =fu' 432" 423", ¥n=2;3...

Cau 34. Cho day s6 (u,) duoc xac dinh boi {

Tinh gia tri ctia u,y4?

A. 1y = 2K/3.27% 1.2 37018 B. il = /9 +3.2%% 42,3218

C. u2018 — 201'\8/3'22017 +2.32Ol7 ]:).1/£2018 — 2018/3'22018 +32018 )
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a, =2008

. Tinh
a+a,+..+a =n*a ,Vn>1
1 2 "o n s

Cau 35. Cho day so0 thuc a,;4,;...;a, duoc xac dinh boi {
gid tri ciia .
L B. > c. L D. 2
2009 2007 2007 2009
u, =1

Cau 36. Cho day s6 (u,) xac dinh boi .. C6 bao nhiéu s6 nguyén

7 :un+(%j , VneN

dwong n sao cho u, < 1999.
1000
A 11 B. 10 C. 15 D. V6 so

Cau 37. Cho day s6 (x, ) xac dinh boi x, = % . Biét rang

Xy +4x, + 97, +ot(n-1)x
" n*(n-1)
Tinh lim(30n” —12n+2018)x,

X 1 Yn=2,3...

15 15
A. 15 B. 30 C. — D. —
4 2
A o (g v A . |u =2 .
Cau 38. Cho day s8 (u,) duoc xac dinh boi cong thiic ) . Tim
2019u, , =u; +2018u,,Vn=1
gi6i han ctia day s6 (S, ) xac dinh boi cong thite S, = il I SR "
u,—-1 u,—1 u,,—1
. . : 2018 .
A. limS, =2018 B. lim$S, =2019 C. limS, =—— D. limS, =1
2019
Cau 39. Cho day s6 (u,) dugc xac dinh boi: u, =1, u,,, = i T n=12,3,..
u,+
Tinh lim 2018(uy +1)(u, +1)...(u, +1) .
2019n
. . . 2018 .
A. limS, =2018 B. im S, =2019 C. lim§, =~ 5019 D. lim§, =1

Cau 40. Cho cac s6 a,,a,,a;,a,,a;,>0 lap thanh cap sO cong voi cong sai d va

b,,b,,b,,b,,b; >0 lap thanh cdp s6 nhan véi cong bdi q . Biét rang a, =b, va a, =b, . Hoi

c6 bao nhiéu khang dinh ludn dtng trong cac khang dinh sau?

i) a,>b, i) a,>b, i) a,>b, iv)d=q

Al B. 2 C.3 D. 4

3(n+1)
n

Cau 41. Cho day s6 (u,) biét: u, =1, u,,, = u,+2n° —-3n-1(neN*). Gia tri nho

nhat cia n d€ u, +n’ >n.3""* 1a bao nhiéu?
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A. n=2019 B. n=2018 C. n=2017 D. n=2020
Cau 42. Cho day s6 khong am (u,), (n eN ) duoc xac dinh boi cong thike sau
u, =1

, ) , \(Vm,neN,m>n)

_ 2
Wppinsr T nin = E (u2m+1 TUzun )

Khi d6 tong ctia 2019 s6 hang dau tién ctia day khi viét dudi dang thap phan c6 cht s6 o
hang don vi bang bao nhiéu?

A1l B. 2 C.3 D. 4

Cau 43. Cho day s6 (x,) duoc xac dinh boi x, =2019,x,,, =x; —x,+1, n=1,2,3,.... Véi

n+1

mdi s8 nguyén duong n, dit y, = 2019[l+l+...+1]. Khi d6 limy, bang?
xl xZ xn
2018 2019
A —— B. — . 201 . 201
2019 2018 ¢. 2018 D. 2019

u, =2020
Cau 44. Cho day s6 (un) duoc xac dinh boi {(; 2 16 ) ( " +5) 51"
n nju,,=(n"+6n+5)u,, n=

n

Goi k=lim (4—2%} thi k c6 gia trila?

n
A. k=1616 B. k=808 C. k=404 D. k=1212
u, =1
Cau 45. Cho da u,) dwgc xac dinh bodi M+u% -1 , dat
Y ( ) unzw—”’l;VnZZ,neN
unfl

S, =u, +u, +..+u,. Hay chon ménh dé sai trong cac ménh dé sau?

n-1
A. (u,) 1a day bj chan. B.S, s1+£[1—(%] }
C. (u,) la day giam D.S, <n,VneN".
u, =1
A S ya ma 2(n+1 - :
Cau 46. Cho day s6 (u,) thoa man . (n+1)u,., . 2-n _ VneN.
n <n2 +n+1) +1

Tim gi6i han cua day sd (s,) véi s, =n’u,, VneN'.

A. lim(s, ) =+ B.lim(s,)=0
C. lim(s,) =1 D.lim(s )=1
)
u,,, +4u’ —4u =0
Cau 47. Cho céc day (u,) thoa: 1 (vneN’). Khi d6 u, c6 thé nhén tat ca

Urps = 2
bao nhiéu gia tri?
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A. 22017 B. 22018
C. 22019 D. 22018 _ 1 .

Cau 48 . Cho day s6 (u,)thoa man: u, =1; u,,, = %ui +a,VneN .

Biét rdng lim (u; +u; +...+u} —2n)="b. Gia tri cia biéu thirc T = ab 1a?

A. 2 B. -1 C1 D. 2

Cau 49. Cho 2 day cap s cong u, =u,; u,;..u, cd cong sai d,va v, =v,; v,;...v, €6 cdng sai

d,. Goi tong cta n s6 hang dau cua mdi cadp s8 theo tht tu la
\ 4 ? n ? u
S,=u,+u,+..+u,=7n+1vaT =v,+0v,+..+v, =14n+27 . Tinh ti s6 ctia -
vll
9 5
C. = D. =
4 4

=g.a,+3 voi moi n>1, trong do q la

A. > B.
3

Cau 50. Cho day s6 (a,) xac dinh boi a, =5, a

W | =

n+1
hang s8, g#0, q#1. Biét cong thiic s& hang tong quat ctia day s6 viét duwoc dudi dang
n-1

a :a.q"-1+[311_‘7 .Tinh o +2B?

n

A. 13 B. 9 C. 11 D. 16

Cau 51. Cho cap s6 nhan u,,u,,u,,.,u,; trong d6 u, >0, Vi=1,2,..,n. Biét rang

S,=u, +u, +u,+...+u, =2018, Tn:l+l+l+...+l:2019 va P=ul.1,¢2.1,¢3....un>L .
U, U, U u 100

n

Hoi sO ti nhién nho nhat thoa man P 1a?

A. 9295 B. 9296 C. 18592 D. 18591
Cau 52. Goi g la cong bdi cua mot cap s6 nhan , biét tong ba sd hang dau béng 16%, dong

thoi theo thtt tee, ching la s6 hang thit nhat, th tu va thi tam cua mot cap sd cong . Hoi
g thudc khoang nao sau day?

A. g¢(3;4) B. ¢(1;2) C. 7¢(2;3) D. q¢(0;1)

Cau 53. Cho day s6 (u,) nhu sau: u, = vn=1, 2,.. Tinh giéi han cta tong

7
1+n*+n*

lim (u, +u, +...+1,).

xX—>+00

1 1
A — B. 1. C. - D.
4 2

W |

x—10 khi x>2018
f(f(x+11)) khi x<2018

A. 1999 B. 2009 C. 4018 D. 4036
Cau 55. Cho day {u,} thoa man 25.2*"" —15.2"""" 152" +15.2" -4 =0 va u,,, =u, +8.

Cau 54. Choham s& f(x) :{ .Tinh gid tri f(1)+ f(2018).
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Gia tri nho nhat cua n dé€ u, >2019.

A. 512. B. 258. C. 511. D. 257.
Cau 56. Cho mot cap s6 cdng : u,,u,,u,,u, thoa |uu, —u,u,|<6 . Tim tap xdc dinh D cua

ham f(x)=\/(x—ul)(x—uz)(x—u3)(x—u4)+9
A. D =(-0;6) B. D = (6;+) C.D=R D. D =(-6;6)

2 2 2
Céau 57. Biét tong S, :(2+%j +(22+%j +...+(2"+%) . Gid tri nho nhéit cta n dé

99 n
S, > ﬂ, neN’
411
A 41 B. 40 C. 51 D. 50
Cau 58. Cho day (x,)théaman x, =5,x,,, =x>—2,Vn>1. Tinh gid tri ctia

n+1

leim(l+ 1 . +#j

X, XX, XX, X,
A.M:5+;/i B.M=5_;/i C.M:3+g/ﬁ D.M:3_g/ﬁ

Cau59. Chohams6 y=f(x)= In(l —lzj . Biét rang :
X

f(2)+f(3)+..+ f(2018)=Ina—Inb+Inc—Ind

trong d6 a, ¢, d lacacso nguyéntéva a<b<c<d.Tinh P=a+b+c+d
A. 1986 B. 1698 C. 1689 D. 1989
Cau 60. Cho day s6 (u,) thoa man logu, +/2+logu, —2logu,, =2logu,, va u,,, =2u, véi

moi 1> 1. Gia tri nho nhat &€ u, >5'" bang

A. 247 B. 248 C. 229 D. 290

Cau 61. Cho day s6 (u,) thoaman In’u, —Inug =Inu, -1 va u,,, =u,.evn>1.Tim u,
A.e B. ¢ C.e’ D.e*

Cau 62. Cho day s8 (u,) thoa man e" +5e" —e* =e* va u,,, =u,+3 véimoi n>1.
Gid tri 16n nhat cua n dé log, u, <In2018 bang?

A. 1419 B. 1418 C. 1420 D. 1417

Cau 63. Cho day s6 (a,) thoa man a, =1 va 5% -1= , véi moi n>1. Tim s&

3n+2
nguyén dwong 1 >1 nho nhét d€ a, 1a mot s6 nguyén.

A. n=123 B. n=41 C.n=39 D. n=49
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, 4e* 426" —4e" 1t =" —™ 43 ,
Cau 64. Cho day s6 (u,) thoa man . . Gid tri nho nhat cua
u,,=u,+3,VvneN

sondéu, >1?

A.725 B. 682 C. 681 D. 754

Cau 65. Cho day s8 (u,) c6 s8 hang dau tién u, #1 thoa man dang thic sau:
log; (5u, ) +log (7u, ) =log; 5+log57 va u,,, =7u, véi moi n>1. Gié tri nho nhét cta n

d€ u, >1111111 bang?

A. 11 B. 8 C.9 D. 10

Cau 66. C6 bao nhiéu gid tri nguyén cta tham s& a thudc doan [0;2018] sao cho ba s6
5 45 ;% ;25 +257 theo thit tw d6, 1ap thanh mot cdp s6 cong?

A. 2008 B. 2006 C. 2018 D. 2007
8

log, (i ui —4u, + 4)

moi n>1. Gid tri nho nhat cta n d€ S, =u, +u, +...+u, >5'" bang

Cau 67. Cho day s6 (u,) thoa man 22" +2°™" = va u,, =2u, voi

A. 230 B. 231 C. 233 D. 234
Cau 68. Cho day s6 (u,) thoa man log, (2u; —63)=2log, (1, —8n+8), VneN".

bat S, =u, +u, +...+u,. Tim s6 nguyén duwong 16n nhat n thdéa man Uy 'S;” < % :
uZn' n
A. 18 B. 17 C. 16 D. 19

1+i+ 1

Cau 69. Cho ham s8 f(x)=el * @V Bigt £(1).f(2).f(3)..f(2017)=e" (m,neN) véi

m \ A ~ AN L 4
— la phan s6 t6i gian. Tinh P=m-n”.
n

A. -2018 B. 2018 C.1 D. -1

Cau 70. Cho cap s6 cong (u,) c6 tit ca cac sd hang déu duong thoa man diéu kién
Uy + Uy + o Uy =4 (1) + Uy + ...+ Uy ) . TIm gid tri nho nhat ctia biéu thike

P =log: u, +log; u, +log: u,, .

A.3 B.1 C.2 D. 4

Cau 71. Cho cdp s6 cdng (a,), cdp s6 nhan (b, ) thoaman a, >a, >0 va b, >b, >1; va ham
s6 f(x)=x-3x sao cho f(a,)+2=f(a) va f(log,b,)+2=f(log,b,). S nguyén
dwong n nhé nhat va 16n hon 1 sao cho b, >20184, la
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A. 16 B. 15 C. 17 D. 18

Cau 72. Cho cap s6 nhan (b,) thoa man b, >b, >1 va ham s f(x)=x"-3x sao cho

f(log, (b,))+2=f(log,(b,)). Gia tri nho nh&t cua n dé b, >5'° bang

A. 234 B. 229 C. 333 D. 292

log, (uf + 1y + iul —%j =et 7 40 -3
Cau 73. Cho day s6 (u,) thoa man ’

Uy :E u _211;4 ,VTIEN*
2 n*+3n+2
1 22018
Gia tri 16n nhat cua s6 n dé€ u, > 3+(n+1)
n+1
A. 3472 B. 3245 C. 3665 D. 3453

du o f(n)=(n*+n+1) +1 VneN".Djt u _f)f0)-f(2n-1)
Cau 74. Cho f(n)=( 1) +1 VneN .Djt u, OV F ) ()

Tim s& n nguyén duong nho nhat sao cho u, thoa man diéu kién log, u, +u, <

-10239
1024

A.n=23 B. n=29 C.n=21 D. n=33

Cau 75. Cho bidu thirc A= 1og(2017+ log(2016+ log( 2015+ log( ...+ log( 3+ log2) ))))
Biéu thitc A c6 gia tri thudc khoang nao trong cac khoang dwdi day?

A. (log2017;10g 2018) B. (log2019;10g2020)

C. (log2018;10g 2019) D. (log2020;10g 2021)

Cau 76. Cho day sd (u,) xac dinh boi u, = ln(an +1)—ln(n2 +n+1),Vn >1. Tim s0
nguyén n 1én nhét sao cho u, —[u,]< % Biét [a] ki hiéu phan nguyén cta sd a la s§ tw
nhién nho nhat khéng vuot qua a.

A. 37 B. 36 C. 38 D. 40

Cau 77. Cho day s6 (u,) co tat ca sO hang déu duong théa man u,,, =2u, va dong thoi

4 ~ o« A 2 Y n~? \
\/”12 +\/u§ +...+\/ui U, +u,,+1 ==,Vn>1.50 tw nhién n nho nhat d€ u, >5'% 1a?
3

A. 232 B. 233 C. 234 D. 235

Cau 78. Cho ddy s (u,) théa man In(u;+u;+10)=In(2u, +6u,) va dong thoi

U, ,+u, =2u, ,+1,vn>1.Gia tri nhé nhat cia n d€ u, > 5050

n+2

A. 100 B. 99 C. 101 D. 102
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lo u+ﬁ+lo 1u+§ =2
g240 g414—

Cau 79. Cho day s6 (u,) thoa man

2(n+1 - .
un — (n )un+1 2 n . ,\v/n c N
n (n2 +n+ 1) +1
100 2
Gid tri nho nhat ciian d& u, >>—— - 1
5100 (n3 + n)
A.235 B. 255 C.233 D. 241

A . \ N A 2 A A A7 N . A ~? A N M 4 AN
Cau 80. Goi g la cong boi ciia mdt cap sO nhan , biét tong ba s6 hang dau bang 165' dong
thoi theo thit twe, ching la s6 hang thit nhét, th tu va thi tam cua mot cap s cong . Hoi
g thudc khoang nao sau day?

A. q¢(3;4) B. 7¢(1;2) C. q€(2;3) D. 7¢(0;1)

n+2

Cau 81.Cho I, = I sin” xdx véi n nguyén duong. Tinh lim II

n

A. -1 B. 1 C.2 D. +o0

Cau 82. V4i mdi s6 nguyén duong n ta ki hidu I, = j‘xz (1—x ) dx. Tinh lim I;”
0

Al B. 2 C.3 D. 5

Caus. st 1, =[ |, ("+1)2"(2ﬁ1+1) [, |
(" +1) (" +1) L
1 3
Al B. > C. -1 D. >

in

Cau 84. Ta &4t F, (x) = dx.Biét F,(1)=0 Vn. Tinh lim F,(2).

x™ n—>+%
A1 B. —o C -1 D. +oo
1 —nx
Cau 85. Cho tich phan I, :I © —dx voineN.

o 1+e
bat u, =1.(1, +1,)+2(I,+ L) +3(I;+I,)+...+n(I, +1,,)—n. Biét limu, =L . Ménh dé nao
sau day la dung?
A. Le(-1;0) B. Le(-2;-1) C. Le(0;1) D. Le(1;2)
Cau 86. C6 bao nhiéu gia tri nguyén duong n théa man tich phan
2

I(l—nQ +2x+3x2+4x3+...+nx"*1)dx:—2

0

A. 1 B. 2 C.0 D. 3
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Cau 87. Cho ham s6 f(x) c6 dao ham lién tuc trén doan [0;1] théa man diéu kién

£(2018x+2017) = 2018f (x) ,Vx € R. Tinh tich phan jol[ F(x)] dx?

4 2 5 2 7 2 8 2
A. 5[f(—l)] B. g[f(-l)] C. g[f(—1)] D. g[f(-l)]
Cau 88. Cho I, = [tan" xdx v6i neN.Khi d6 Iy +I,+2(I, + I, +...+ I;)+ I, +,, bing?

2, (tan x)Hl (tan x

r+1
Aztanx B.Y +C CZ .c pyleny)

= r+1 = r+1
642 U
Cau 89. Cho day sd xac dinh boi { ' 4 ,Mn>1,neN .S=lim—= cdgidtrila?
U, =22-1 "

1
Al B. —
2

Cau 90. Cho day s6 U, xac dinh boi

Khi dé S=Iim 1 + 1 + 1 ot 1 thuoc khoang nao sau day?
u u, u u

A. (-3;-1) B. (-1;2) C. (-1;-2) D. (-1;1)

n

Cau 91. Trong dip hoi trai he 2017, ban Anh tha mdt qua bong cao su ttir do cao 6(m) SO
véi mat dat, mdi [An cham dat qua béng lai nay 1én mot do cao béng ba phan tu d¢ cao lan
roi triede. Biét rang qua béng luon chuyén dong vudng goéc véi mat dat. Tong quang
duong qua bong da bay (ttr lac tha bong cho dén luc bong khong nay nita) khoang ?

A. 44(m) B. 45(m) C. 42(m) D. 43(m)

Cau 92. C6 hai co sé khoan giéng A va B. Co so A gida mét khoan dau tién la 8000 (dong)
va ké tir mét khoan thtt hai, gid ctia mdi mét sau tang thém 500 (dong) so véi gia cia mét
khoan ngay trudc d6. Co sd B: Gia ciia mét khoan dau tién la 6000 (dong) va ké tir mét
khoan thtt hai, gid ctia mdi mét khoan sau ting thém 7% gia ctia mét khoan ngay trudc
do6. Mot cong ty gidng cdy trong mudn thué khoan hai giéng v6i d6 sau lan luot 14 20 (m)
va 25 (m) dé€ phuc vu san xudt. Gia thiét chat lwong va thoi gian khoan giéng cta hai co
so la nhu nhau. Cong ty ay nén chon co sd nao dé tiét kiém chi phi nhat?

A. ludn chon A.

B. lu6n chon B.

C. giéng 20 (m) chon A con giéng 25 (m) chon B.

D. giéng 20 (m) chon B con giéng 25 (m) chon B.
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Cau 93. Cho cdp s6 cong (u,) c6 cac s6 hang déu duong, s6 hang dau u, =1 va tong cua

100 s6 hang dau tién bang 14950 . Tinh gia trj ctia tong sau?

1 1 1
S= + +...+
uz\/z +u1\/z us\/z +”2\/Z Usnig \/ Uppyy + Upyy \/ Upnig

1 1 1
A —-|l-— B.1-— C. 2018 D.1

3 ( J6052 ) J6052
Cau 94. Gia tri ctia tong 4+ 44 +444 +...+44..4 (t6ng d6 c6 2018 s6 hang) bang?

2019

A. 4—0(102018 ~1)+2018. B. é(u_ 2018}

9 9 '

2019

c. 21010, oms). D. 2(107 -1).

9 9 9

Céu 95. Cho day s6 (u,) théaman u, =u, ,+6, Vn>2 va log, u; +log 5 \/u, +8 =11. D4t
S, =u, +u, +..+u,. Tim s6 tw nhién n nhd nhat théa man S, >20172018.
A. 2587 B. 2590 C. 2593 D. 2584
Cau 96. Cho hai cdp s6 cdng (a,): a, =4; a,=7;..;a, va (b,): b, =1; b, =6;...;b,,, . HOi c6
bao nhiéu s6 c¢6 mat dong thoi trong ca hai day so6 trén?
A. 32 B. 20 C. 33 D. 53
Cau 97. Cho tam giac ABC can tai A. Biét rang do dai canh BC, trung tuyén AM va do
dai canh AB theo thit tu d6 lap thanh mot cap sd nhan ¢ cong bdi g . Tim cong bodi g cua
cap s6 nhan dé?
:1+\/§ B.qzm C.q:_1+\/§ D.q:\/m

2 2 2 2

cos(2017 x)

A.q

Cau 98. Choham s6 f(x)= (x2 +3x+ 2) va day s0 (u,) duoc xac dinh boi cong thiic

tong quat u, =log f(1)+log f(2)+...+log f (1) Tim tong t4t ca cac gid tri ctia n thoa man

diéu kién 12" =1
A. 21 B. 18 C.3 D. 2018
. U, +Juy, F U, Fot U 2019
Cau 99. Biét rang L =lim Vi At L LTI L Trong d6 (u,) xac dinh

Nty iy, + U A c

boi u, =0;u,,, =u,+4n+3 vaabc,,la cac s6 nguyén duong va b<2019. Tinh S=a+b-c

A. -1 B. 0 C. 2017 D. 2018
Cau 100. Cho ba s6 duwong a, b, ¢ theo tht tu lap thanh cdp s cong. Gia tri 16n nhét cua

Na* +8bc +3
(2a+c)2 +1
A.9 B. 11 C.13 D.7

biéu thirc P = c6 dang x,/y (x,y e N)Hoéi x+y bang bao nhiéu?
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Cau 101. Cho céac s6 hang duong a, b, ¢ la s6 hang thit m, n, p ctia mot cap s6 cong va mot
cdp s6 nhan. Tinh gid tri cia biéu thic log, a"* b ¢
A. 0 B. 2 C.1 D. 4

Cau 102. Cho a+b+c= g va cota,cotb,cotc Tao thanh cdp s6 cong. Gid tri cia cota.cotc

bang?
A1 B. 2 C.3 D. 4
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B. LOI GIAL

Cau 1. Cho ham s6 y=x°-2009x c6 do thi la (C). M, la diém trén (C) c6 hoanh d6
x, =1. Tiép tuyén cta (C) tai M, cit (C) tai difm M, khac M,, ti€p tuyén cta (C) tai
M, cat (C) tai diém M, khac M,, ..., tiép tuyén cua (C) tai M, , cat (C) tai M, khac
M, (n=4;5;...), goi (x,;y,) la toa dd diém M, . Tim n dé: 2009x, +y, +2°° =0.
A. n =685 B. n=679 C.n=672 D. n=675
Loi giai
Phuong trinh hoanh d6 giao diém cua (C) va tiép tuyén la
x® —2009x = (3x,> =2009)(x - x, ) +x,” =2009x, (1).
Phuong trinh (1) c6 mot nghiém kép x;, =1 va mot nghiém v, .
Taco (1)< x°-3x+2=0.
2x,+x, =0
Ap dung dinh li Viét cho phuiong trinh bac ba, ta c6 { x,% +2x,x, =3 < x, = -2x, .
x, X, ==2
Suyrax, =1, x,=-2, x,=4, ..., x, =(-2)".
Ta c6: 2009x, +1, +2™° =0 < 2009x, +x,° —2009x, +2*° =0
& (2)"7 =2" = 31-3=2013 < n=672.
Chony C.
Céu 2. Mot hinh vuéng ABCD c6 canh AB =2%, dién tich S,. N6i 4 trung diém A,, B,,
C,, D, theo thtt twt cia 4 canh AB, BC, CD, DA ta dwgc hinh vuong tht hai la A,B,C,D,
c6 dién tich S,. Tiép tuc nhu thé ta dwoc hinh vudng thit ba A,B,C,D, c6 dién tich S, va ctt
tiép tuc nhu thé, ta dwoc dién tich S,,S;,... Tinh S=S5,+S,+S, +...+ S,
A.§=2""-2 B. 5=2""-1 C.5=2""-2 D. $=2""-1
Loi giai
Dé thay S, =2'";S, =2%;S5, =2%;...;5,,, =2

Nhuw vay S,,S,,S;,...,S,y 1a cdp sd nhan vdi cong bdi g = % :

2100 (1_1j
: 100
Khido tacéd S=S5, +5, +..4S,, =210 +2% 42% 1 42— 12 _ow )
1-+
2

Chon y B.
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Cau 3. Khoi t dién ABCD ¢ thé tich V, khoi t¢ dién A,B,C,D, c¢6 thé tich V,, cac dinh
A,, B,, C,, D, lan luot la trong tam cac tam giac BCD, CDA, DAB, ABC. Khdi tt dién
A,B,C,D, ¢6 thé tich V,, cac dinh A,, B,, C,, D, lan lugt la trong tam cdc tam giac
B.C,D,, C,D,A,, D,AB,, ABC,.Ct tiép tuc nhu thé ta duoc khéi t& dién A B,C,D, cb

thé tich V,, cac dinh A,, B,, C,, D, lan luot la trong tam cac tam giac B, ,C, D, ,,
C D A D A B ., A B C_ .TihS=V,+V,+..+Vys.

(32018 —1)V (272019 _1)V (272018 _1)V (32019 _1)V
A'S:W B'S:W C'S:W D'S:W
2.3 26.27 26.27 2.3
Loi giai
A

Ta c6 (B,C,D,)//(BCD) nén d(A,,(B,C,D,))=d(D,,(BCD))= %d(A,(BCD)) :

Lai ¢c6 AB,C,D, ~ ABCD véi ti s6 dong dang k :% nén Sy, :%SBCD.
. 1 . 1 1 1 1 1

Do do Vl :EV Tu’ong tu’ta co VZ =EV1 :ﬁv, V3 :EVZ :ﬁv, ceey V2018 :WV

1
I-ows (278 1)V
:S:(l+%+...+%jv=l. 27°" V:( 2012
27 27 27 27 1_l 26.27

27

Cau 4. Tam gidc ma ba dinh cua né 1a ba trung diém ba canh ctia tam gidc ABC duoc goi
la tam gidc trung binh cta tam giac ABC.Ta xay dung day cdc tam gidc
A,B.C,, A,B,C,, A,B,C,,... sao cho A,B,C, 1a mot tam giac déu canh bang 3 va véi moi s&
nguyén duong n>2, tam giac A,B,C, la tam gidc trung binh cua tam giac A, ,B, ,C, ;.
Véi mdi s6 nguyén dwong 7, ki hiéu S, twong tng la dién tich hinh tron ngoai tiép tam
giac A,B,C,. Tinhtong S=S,+S, +...+5,+...7

15n On

A.S:T. B.S=4TC. C.S:?. D.S=5TC.

Loi giai
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Vi day cac tam giac A,B,C,, A,B,C,, A,B,C,,... la cac tam giac déu nén ban kinh duong

tron ngoai ti€p cac tam giac bang canh g .

Véi n=1 thi tam gidc déu A,B,C, c6 canh bang 3 nén duong tron ngoai tiép tam gidc
2

A,B,C,cdban kinh R, = 3.? =S, = n[&@} :

7. \ .7 AN 7 M 3 N \ \ o oA .7
Véi n=2 thi tam gidc déu A,B,C, c6é canh bang 0 nén duong tron ngoai ti€p tam giac

15 s ofa 1)

A,B,C, coban kinh R, —35 35—

r. N\ L4 AV 4 \\4 3 A \ \ . - A L4
Véi n=3 thi tam giac déu A,B,C; c6 canh bang 1 nén duong tron ngoai tiép tam giac

A,B,C, c6 ban kinh R, 3%£ [3%%]

n-1
Nhuw vay tam giac déu A, B,C, c6 canh bang 3(%) nén duong tron ngoai tiép tam giac

n-1 n-1 2
ABC, c6bankinh R =3.(%) % =5 = 7{3.(1] ﬁ]

! 2 3
Khi d6 ta dwgc day S,, S,, ..S,... 1a mot cdp sO nhan lui vé han véi s6 hang dau
u, =S, =3n va cong boi q—%
Do détong S=5,+S, +...+5, +... = 1u1 =4r .
—q

Cau 5. Cho day sd (u,) ¢ sd hang tong quat u, = cos [(Zn —1)%} . Tong 2018 s6 hang dau

tién cua day sd (u,) bang bao nhiéu?

A. 0 B. —ﬁ C. ﬁ D. 1
2 2 2
Loi giai

Ta co u,,, =cos {(211 + 11)%} = cos{(2n—1)%+ 271} = cos{(Zn—l)%} =u,vneN .

Up =U; = Uz = .o = Upgyy = Upgrz

Uy =Ug = Uy = ... = Upgpp = Upgpg
N Uy =Ug =Ups = ... = Upgps

Uy =Upg = Upg =.o. = Upgyy

Us = Uy = Uy = = Upgys

Ug =Up = Upg = ... = Upyie
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=S Uy Uy et Uy = Uy Ug et Uy = oo = Uogyy + Uogyy e Uy
= S8 = (u1 Uy ot Ug ) F (U + g+ Uy )+t (g F Ungry e Uy )+ (Ungyy + Uogs )
=336.(1y + Uy +...Ug )+ (1 +1y)
= 336. £+0+ —ﬁ + —ﬁ +O+£ + £+0 :ﬁ.
2 2 2 2 2 2
w =B

Cau 6. Cho day sd (u,) thoa man un+\/§—1 VneN .

Ui 1_(\/5_1)%1

Khi d6 14,0, =a+b+/3, a,beZ. Tinh tdng S=a+b.

A S=-3 B. S=4 C.S=9 D.S=-2
Loi giai
T 2tan T o T T
Ta cod 1=tan—:—<:>tan2—+2tan——1:0<:>tan—:\/§—1 vl tan—=>0
1—tan2 T 8 8 8 8

Do d6 u, =

tan~ +tan ~
u+2-1 3 8 =tan(n nj

= __+__
1_(\/5_1)“1 1—tan " tan - 3 8
3 8

Uy = =
1_(\/5_1)% 1—tan[g+g)tang

tan E+E +tanE
u, /2 -1 3 8 8 (n nj
=tan| —+2.—

s T

Bang phuong phép quy nap ta chitng minh dugc u, = tan{3 +(n-1) 8}’ vneN

Do d6 1, = tan(g+2018.gj =2-3=5=-3.

Cau 7. Cho tam giac ABC c6 d6 dai cac canh la a,b,c theo th ty 1ap thanh mot cap s6

A o A _C x . o
cOng. Biét tan—tan—=— vdi x,y € N va — t0i gian. Tinh gia tri cia x+y .

Y y
A. 4 B. 1 C.2 D. 3
Loi giai
Theo gia thiét ta cd
ll+C=2b<:>SiI’1A+SiIlC=28i1’1BC>28i1’1A;C.COSA;C=4Sin§.COS§
. A+C A-C . A+C A+C
< 2sin .COS =4sin .COS
2 2 2 2

A c . A.C A c . A, C
<> Cos =2cos &> C0S— C0S — + Sin — sin — = 2 c0S — oS — — 2 sin — sin —
2 2 2 2 2 2 2 2
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. A.C A C A C A C 1
& 3sin—sin— =cos—cos— < 3tan—tan—=1< tan—tan—=—
2 2 2 2 2 2 2 2 3.

Dodd x+y=1+3=4.

Cau 8. Cho day sd (u, ) xac dinh { th =11 . Tinh gid tri cia 1y, ?
u, ., =10u,+1-9n,n=>1
A. 1y, =10 B. u,,, =2018™°  C. uy,, =2018 D. u,,, = 10°* +2018
Loi giai
Cidch 1.
u, =11=10+1

Ta nhan thdy {u, =10u, +1-9=10.11-8 =102 =10 +2
u; =10u, +1-18=10.102-17 =1003 =10 + 3
Neén dy doan u, =10" +n
Chitng minh bang quy nap. Ta ¢6 u, =11=10+1. Gia st dung véi n=k>1=u, =10"+k
khi d6 u,,, =104, +1-9k =10.(10" +k)+1-9k =10"" + k+1.
Vay u, =10" +7n nén u,y,, =10 +2018.
Cdch 2. Taco u,,, =10u, +1-9n<u,,, —(n+1)=10(u, —n)
u,,,—(n+1) va v, =u,-1=10

batov =u, -n=v

n+l =

v. =10
Ta c6 day s6 { (v.) 1a mot c&p s6 nhan 6 cong boi =10 va v, =10 .
’ {le:mvwvnm (v,) 1amot cap g boi q )

Ta c6 cong thirc tdng quéat v, =v,q"" < v, =10.10"" =10" < u, -n=10" < u, =10" +n

Do d6 1,y =107 +2018

Cau 9. Cho day s6 (u,)thdéa man u, =1; u = 2y ,n>1.bat S, e B S R
2 u, +1 1 2 3 n
Tim gia tri nho nhdt caa n d€' S, > 2019,
2020
A. 2019 B. 2020 C. 2018 D. 2021
Loi giai

Tt hé thirc truy hoita cod u, >0, Vn>1.

Tacd u,,, = TP L :l+1.Dodc’) [lJ la c8p sd cong cd l:2 vacongsai d=1,
u,+1 u u u U,

n+1 n n

Tw d6 suy ra l=2+(n—1)=n+1,VnZl.

un
Dodéun=i, vn=1 :ﬂ: 1 :1_ 1 .
n+1 n n(n+l) n n+l
Ta co SH=1—1+1—1+1—1+... 11 :1__1 )
1 2 2 3 3 4 n n+1 n+1
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2019 1 1 2019

Khido S, > S1-—— < n>2019. Do d6 n=2020.
2020 n+1 2020
Uy =2 2018
Cau 10. Cho day (u,): _ 2u,+1 . Tim phan nguyén cia 5= u;, .
n+l u, +2 =1
A. 2020 B.2017
C. 2019 D.2018.
Loi giai
Tacé u,,, -1= u, ~1 = L =1+ >
u,+2  u,, -1 u,—1
n+l
bat a, = =a,=1vaa,, =3a,+1 :>an=3 1:>un:1+ 12 .
u —1 2 3711
2018 2018 2018 1
= 8= 1u,=2018+2) ———=2018<5<2018+= > — <2019
i=1 i=1 SH— _1 3 i=1 31
Phan nguyén ctia S. bang 2018 .
1, =2019
Cau 11. Cho day s6 (u,) duoc xac dinh boi: 2019 .
u,=- (g +uy +uy+.+u, ,),n>1
n
Tinh gi4 tri ctia biéu thtec A =21, +2%u, +...+ 211, .
A. 3% B. 2019 C.3 D. 2
Loi giai
: ! +1)!
Ta 6 ddng thire sau LCﬁz L _ 1 (1) - e
k+1 " k+1kl.(n—k)! n+1 (k+1)[(n+1)—-(k+1)]! n+1
1 1 + +
Suy raS= mcgm.ul = mc501192019 = C12<0119
Tt gia thiét ta c6 nu, =—2019(u, +u, + 1y +...+1,_,)—201%,_,
—(n-1)u, , 2019, , =(n-2020)u, , =u, ="—2020; .
n
2018 1 1
U, =-— 5 Uy = _Ecgms”ﬁ = _EC;ms-ZOlg =~Cono
2017.2018 1
= Uy =~ Clogthy = Copgg

T Ty
2016.2017.2018 1
- =—— C;018”1 = _C§019

234 T4

=<u, =

2018, ~2019
Comstr =Cono

Uppg = 5019

2019

= 8 =2Ch9 —2°Clg +2°Copy =2 Coppg +...+ 22 Cogy =(2-1)" +1=2.

32 | Chinh phyc olympic todn Diéu ta bi€t la giot nuwéc, diéu ta chua bi€t la dai duong - Newton



TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

X, =2
Cau 12. Cho day s6 (x,) xéc dinh béiqx,,, . 2n+1-3x, neN
X, n’+3x,
20187 B 8144648 C 8144648 D 8144648
" 2019 12105 " 12107 " 12103
Loi giai
— +1 2 7;
Ta co Xt _1=21’l‘2|‘1 3xn o n+1=(n2 ) Xy = Xt = an — n
X, n® +3x, n*+3x, (n+1)" n”+3x, 1+3-2
n
Sy qmes N X . v, 1 1 .
batdayso y,=—%,neN*=y, , = = =—+3vay =2
n 1+3yn yn+1 yn
bat u, :l,neN*:M,tn+1 =u,+3
Yu
\ . n Ay &3 1 \ A .
Suy ra (u,) 1a cdp s6 cong véi u, =3 va cong sai d =3
2n’ N 8144648
1 5=>X,= ,VneN =x,=——
:>un=§+(n—1)3:3n—5 6n->5 12103

Cau 13. Cho day s6 (u,) théa man u, =1, u,, :\/au,f7+1, vn>1,a#1. Biét rang
lim(ul2 FUS U —Zn) =b . Gid tri ctia bi€u thiec T =ab?
A. -1 B. 2 C. 1 D. 2
Loi giai

n+l

2 1 . 1 1
Theo gia thiét ta c6 v’ =au’ +1 < u’ T = a(ui — —j
—a

v 1 \ ~ ~ A & A A
bit v, =u’———=v,,, =av, = (v,) 1a cAp s6 nhan véi cong bdi g =a

1-a
_ 1 _ 4 a 4 a 1
Suyra v, =v,a"" =\ u ——— |a""' =a"  — Ul =a"" ——+——
1-a a-1 a-1 1-a
a
U =——t—
a-1 1-a
1
2
. |us=a—— a . 1
Taco ¢ > “a-1 1-a :uf+u§+...+uﬁ=—(1+a+...+a”1)+—.n
a-1 1-a
a4 oa 1
uw=a" —t—
a-1 1-a
2 2 2 1 a l_a‘ﬂ
= U Uy et U — n

1-a" a-11-a
Thuc hién phép dong nhat ta duoc
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1
1 =
- 2
1-a 1Y
1-g\" 1—(2j =>T=-1
b=lim| ——. =% b=1lim =-2
a-1 1-a 14
2
Cau 14. Cho day so6 (#,) duoc xac dinh béi u, = 2 va u,,, = Ly ,(n € N*). Tinh
3 2(2n+1)u, +1
tong 2019 s hang dau tién ctia day s6 d6 ?
A 4036 B. 4035 C. 4038 D. 4038
4035 4034 4037 4039
Loi giai

Theo gia thiét ta c6

L:l+4n+2 :( 1 +4(n—1)+2]+4n+2:l+(4.1+2)+(4.2+2)+...+(4n+2)

un+l un un—l ul
3 ) 4n* +8n+3 2 2
=—+2n" +dn=——>U, , =— =
2 2 4n* +8n+3 (2n+1)(2n+3)
2 1 1
=>u, = = -
(2n-1)(2n+1) 2n-1 2n+1
Tedosuyra S, =u, +u, +...+u, =(1—1j+[1—1j+...+( t 1 )zl— !
3 3 5 2n—-1 2n+1 2n+1
1 4038
= 52019 =1- = .
22019+1 4039
Cau 15. Cho ddy s8 (u, ) xéc dinh nh =1 i n=1,2,3
au 15. Cho day so (u, ) xac dinh nhu sau: ,voin=1,2,3,..
Y ! ’ u,,, =u +2018u" +u,
2019 2019 2019 2019
Tinh lim| —2 T M- g .
u,+2018 u,+2018 wu, +2018 u,,, +2018
. i B. i C. L D. L
2019 2019 2019 2019
Loi giai

Ta dé rang thdy rang u, >1 véimoi n=1,2,3,...
Xét u,,, —u, =u." +2018u2"" >0 véimoi n=1,2,3,..., nén day (u, ) ting.
Gia st day (u,)bi chdn trén, khi d6 (u,) c6 giéi han. Gia st limu, =a>1.
Tt hé thiee u,,, =u’™ +20184>"" +u, chuyén qua gidi han c6

a=a"" +20184""° +a=a=0va=-2018 - Diéu nay vo ly
Vay, day (u,)khong bi chin trén. Suy ra limu, = +o.

Ta cd
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u” _ e (uk + 2018) _ U — Uy _ 1 1
U, +2018  (u,,, +2018)(u, +2018) (u,,, +2018)(u, +2018) u, +2018 u,,,+2018"
. ufOl9 1/13019 N u§019 . Z/L’21019 _ 1 ~ 1
U, +2018  u, +2018  u, +2018 T w,,+2018 u, +2018 u,,+2018
Vay lim ty + ty + i +..t ty =lim t__ L
' U, +2018  u, +2018 u,+2018 ' u, +2018 u, +2018 u,, +2018
1 1

T, +2018 2019

Cau 16. Xét day sO nguyeén x, =34,x, =334,x, =3334,...,x, =33...34 (c6 n s6 3). Hoi c6 bao
nhiéu chi s6 3 trong s8 9x,,?
A. 6054 B. 6055 C. 6056 D. 6057
Loi giai
Ta dt u, =3x,—2.Khi dé u, =10""

n+1 10"*1 +2 ? 3n+3
:xn=103+239x2=( : ) 1021

Lai c6 10°"*° =1=(10-1)(10*"* +10>"" +---+10+1)

+2.10*"2 +4.10"" +3

3n+3 _
107 -1 3(10°"* +10™"" +---+10+1)

= 9x; =3(10"? +10™"" +---+10+1)+2.10°" +4.10"" +3

D& ¥ ring 1072 +10" +--+10+1=111..111 (c6 31 +2 55 1)
2.10°"? =2000...00 (621 +2 56 0) va 4.10"" = 400...00 (c6 n+1 s8 0)
= 9x> =33...33533...33733...336
(trwde 5 cdnsd 3, gitta5va7 codnso 3, gitta7 va 6 cod ns6 3)
= 9x> b 3n 50 3.
u

4 1
Cau 17. Cho day sO (u ) xac dinh béi u, =1 va u_ =—2—+ vOi n nguyén durong.
y ( n) . 1 n+1 2018 2019n+l g y g

Tinh giéi han A = lim \fu,

X—>+0

/2019 ,2018
A |—— B. +/2018 C . |[— D. 0
2018 2019

Loi gidi
1

Dou,,, =—22+ —>2018"u,,, =2018"u, +(
2018 2019™

2018 )"
2019 )

2018
2019

Suy ra v, =(0, =0,.)+ (0,1 — U, )+ -+ (v, —0))+ 1,

n+1
bat v, =2018"u, ta dwoc v, =2018 vav,,, =0, +( ] voOi n nguyén duong.
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(2018)
" k
_ (2018} £ 2018 = 2018 2019 +2018
= 2019 2019 1- 2018
2019

2018 2_(@) Ly =D 2018 2_(2018] _ 1 _ 2_(@)
2019 2018"  2018" 2019) ) 2018" 2019

Viu,>0,VvneN ma limu, =lim L — 2—(%j =0— lim \/u, =0
xX—>+00 x—>+o| 2018™" 2019

, . . u 1 .
Cau 18. Cho day s0 (u ) xac dinh boi v, =1 va u_, =—2—+ vOi n nguyén duong.
y ( n) . 1 n+1 2018 2019n+l g y g

Tinh gi6i han A = lim (u, +u, +---u, )

X—>+00

2018 g, 2017 c. 2017 D, 2019
2019 2019 2018 2017
Loi giai
n+1
Dou,, =t 4L o018y =2018"s, +[%j .
2018 ' 2019 2019
2018 )"

bat v, =2018"u, ta dwoc v, =2018 va v, , =0, +( j vOi n nguyén duong.

2019

Suy ra v, =(v, -0, ,)+(v,, — 0V, )+ +(v,—v,)+7,

1 (2018)”
n k | Ana
_ (2018) +2018:2018 2019 018
—{ 2019 2019 4_ 2018
2019

018 2_(@) Ly oY 2018 2_(2018) __ 1 2_(@}
2019 2018"  2018" 2019) ) 2018" 2019

e w1 2018 ~
Do d6 3. u = 22018“ {2 [2019)] 40 362 18" 201 22019k

k=1 k=1

Ap dung cdng thiic tinh t6ng c4p s6 nhan lui vo han ta duoc

1 1
A=Tim (i, +11, +--u, )= 4036x 2018 5018, 2019 _ 4056, 2019
am L1 L1 2017 2017
2018 2019
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x, =1 N'.D S 1
; . Dat = .
TN o P e ) FE AR P T

Cau 19. Cho day s6 (x,) co {

Biét limy, :g voi % la phén s6 t8i gian va a, b nguyén duong. Khi d6 toa d6 M(a;b)

ndm trén duong tron nao?

A. (x+1) +(y-2) =4 B. (x-1)" +(y+1)’ =4
C. (x-1)" +(y+1)° =10 D. (x+1)"+y* =10
Loi giai

T gia thiét x,, = \/(xi +3xn)(x5 +3x, +2)+1 = \/(xi +3x, +1)2 =x>+3x,+1
Laic6 x,., —x, =x,2+2x, +1=(x, +1)’ >0;VneN",

Suy ra (x,)lamot day s6 ting. Gia st (x,) 1a day bi chén trén

=limx, =a=a’+3a+1=a<a=-1.V0oly. Vay limx, =+,

Mitkhéc x,,, +1=x"+3x, +2 < x, +1=(x, +1)(x, +2)

n+1

1 1 1 1 1 1 1 1
= = — = L = — .
(v, +2)(x,+1) x,,+1  x,+1 x,+2 x,,+1 x,+2 x+1 x,,+1
Vay yn:%— +1:>1imyn=%:>M(2;1).

n+1

Cau 20. Cho day s6 (u,) x4c dinh boi Y 16
u,,, =9, +41+3u, +4,VneN"
Tim s8 nguyén dwong n nho nhat théa man u, >10°.
A. 9. B. 10. C. 12 D. 13.
Loi giai
bat day so «x, :m,Vn eN’

2
x,—1

Tacd x, >0 va x> =1+3u,VneN =u, =

n’

\ . .~ x2 1 -1 x2 -1 5 2
Thay vao gia thiét ta duoc ”*3 =9 "3 +4x, +4 < x,,, =(3x, +2)

n+l
Suyra x,,, =3x,+2 VneN".Gia st x,,, —a=3(x, —o) thi o =-1.
Xét day (y,)xac dinh boi y, =x,+1. Khi d6 (y,) 1a cdp s nhan véi y, =x, +1= %,céng

2
I3 1] 1
A 9 n-1 9 n-1 4
bolq:3:>yn:1.3 :>xn:Z.3 -1=u,= 3

2
C6 u, >10° < E%B”l —1) >3.10°+1 < %3”‘1 ~1>+/3.10° +1
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< n>log, {[(\/3.108 +1 +1).§H+1 =n>9,14.

Vay n nho nhat bang 10
Cau 21. Xét cac cap s6 nhan c6 2n+1 sd hang dwong (7 1a s6 nguyén duong) thoa tong tat
ca cac s6 hang ctia né bang 400 va tong tat ca cac nghich dao ctia cac s8 hang ctia né bang

4 . Gia tri 16n nhat cta n 1a?

A. 17 B. 18 C. 19 D. 20
Loi gidi
Ce o1 N N N 1A @ a a w1 noas v 2
Dét cac s6 hang cua cap sO nhan la —, —, —,..., —, a4, aq,..., aqg"", aq" voi a, q la cac
9 4 q
s0 duong.
a a n—-1 n 1 1 n-1 n
—+—+..+a+..+aqg"" +aq" =400 a| —+—=+..+1+...+q9" +q" |=400
Ta co Cln qn_l 1 1 1 =
B P ot =4 1[q”+q”1+...+1+...+ 11+lJ:4
a a a aq aq a q” q”

a(l+ 31+...+1+...+q"1+q"]:400 lﬂ+q”+ 1
A q

qn q - n-1

a* =100 a=10

+q”’1+...+1+q+1:40 (*)
q

Mudn ton tai cdp s6 nhén thi diéu kién can va du la phuong trinh (*) phai c6 nghiém

TN o 1 ., - 1 A A
duong. Xétham s8 f(x)=—+x"+——+x""+..+=+x+1 lién tuc trén D =(0;+).
x x x

Theo b4t dang thitc AM — GM ta c6

f(x)zln+x”+ nlfl ot et 12 2424424122041

X X X
| SR N —

Dau bang xay ra khi x =1. M4t khac lim f(x) =+, lim f(x) =+

x—0+ X—>+00
Suy ra tap gid tri cha ham s f trén D la [2n+1;+0).
Phuong trinh (*) c6 nghiém duong khi va chi khi 40>2n+1<n<19,5.
Vay gia tri 16n nhat cta n la 19.

u, =2018
Cau 22. Cho day s6 (u,) dwgc xac dinh béi §u, =2019 . Hay tinh limg—z .
u,,=4u,-3u, ;Vn=1
1 1
A. _ B. — . 32018 D. 32019
2 3 ¢
Loi giai

Taco u,,, =4u, —3u, , <u, . —u,=3(u,—u,,).

n
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v, =1

.Suyrav,=3"";vn>1.
v, =30, ;Vn=2

bat v, =u,-u,, taco {

Ta dwoc u, = (u, =1, )+ (U, —t, 5 )+-+(uy =1y )+u,

=3”1+3"2+---+3+2019=?;_11+2018=3 _1+2018
Cou .. (3'=1 2018) 1
Suy ra lim—2 =1lim - =—.
3" 23" 3" 2
n+3

Cau 23. Cho day sd (u,)xac dinh boi u, =1; u,,, =2u, — ,VneN' . Hoi Uy,

n® +3n+2
thudc khoang nao sau day?

A. (22015’_ 22016 ) B. (22016 ; 22017 ) C. (22017 ; 22018 ) D. (22018 ; 22019 )
Loi giai
n+3 1 2

Tacou,  =2u ———F——=<u, ,=2u,+

1
:2 —
"o (n+1)(n+2) n+2 n+1 P n+2 (u” n+1)

1 1

v, =Uu
, VneN*,suyra{ ' ' 2 2
v,.,=20,, VneN¥*

n+

bat v, =u, -

n+1
/4 ~ ~ \ ~ ~ A /4 A A . \ 1
Do d6 day s6 (v, ) 1a cdp s6 nhéan c6 cong bdi =2 va v, =-3-
1 n-1 n-2 * 1 n-2 *
Suyrav, =|-=|2" =-2"",VneN =u =——+2"",VneN .
2 n+1

Vay Uy = 1 4 02016 _ (22016;22017) .

2019
2
=3 u, u
Cau 24. Cho day s6 (u,) xac dinh 3 .Tinh L=1lim| L +22 4.4+ 2
2nu, " noo\ 2 2 2"
U,q = ;VneN
n+3
AL=1 B. L= C.L=1 D.L-3
2 4 2
Loi giai

Tacod u,,, = 2712 < (n+1)(n+2)(n+3)u
n

=2n(n+1)(n+2)u,;Vne N*

n+1

bit v, =n(n+1)(n+2)u, ta dugc day (v,) théa man v, =4;v,,, =2v,;Vne N* nén day

n+1

2n+1
n(n+1)(n+2)

(v,) 1a mot cdp s8 nhan ¢6 cong thire v, =4.2"" =2"" . Vay u, =

=3 n(n+1)(n+2) n(n1+1)_(n+1)1(n+2) :[%_n}rl]_(nil_n}dj'

. (u, u, u . (1 1 1 1
=L=1lim 2 =lim| =———+ _ =
nowo\ 2D 2" ) o\ 2 n+1 n+2) 2
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_ (an +1)2019

Cau 25. Cho day s6 (x,) duwoc xac dinh boi: x, =1; x,, = oglg T véi n la s6
3 1 2018 3 1 2018 3 1 2018 3 11 2018
nguyén duong. Dt u, = (3% +1) +( % +1) +( % +1) +u Tinh
3x, +1 3x, +1 3x, +1 3x,.,+1
limu,
A 209 p, 200 ¢ &8 D, &2
4 3 3 4
Loi giai
2019
Tacod x,,,—x, :M, vnx1
2019
1 1 3(x,-x) (B, 41"
3x,+1 3x,,+1 (3x,+1)(3x,,+1) 673(3x,,+1)
n (3 1) "
= u =ZM=6732 11 gt 1
o dx,,+1 =\ 3x;+1 3x,,+1 3x,+1 3x,,+1
3 1 2019 )
Mat khac: x, , —x, = % >0 nén day (x,) 1a day s ting vn>1.

Néu (x,) bi chan thi limx, ton tai hitu han.

(a + 1)2019
2019

Suy ra (x,) khéng bi chin trén hay limx, =+o .
Do dé lim$20. Suy ra limu, = 673 :@.
3x . +1 e " 3x 41 4
1, =2019

u; +2018u, —2020u,,, +1=0,Vn>1(1)

Giaswe limx, =aeR =>a>1 vaa= +a - Diéu nay vo ly

n+1
Cau 26. Cho day s6 thuce (u,) ting xac dinh béi{

1 1 1

+ tot———
1, 42019 1, +2019 " u 12019
1 1
A. 2018 B. — C. 2019 D. —
2018 2019
Loi giai
Do (u,) la day taing nén u, >2018,vn>1.

Dt S, =

.Tinh lim§,

2
Ta 6 i +2018u, ~2020u,,, +1=0 g, = at 2084, +1
2020

1 u? +2018u, —2019
w T 2020
2020 1 1 1 1

Q(un—l)(un+2019) u . —1 :un+2019:un—1_un+1—1( )

n+

<>u

< 2020(u,,, —1)=(u, —1)(u, +2019)

Thay n bdi 1,2,3,..., n vao (*) va cdng v€ voi v€ cac dang thiic ta suy ra
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1 1 1 1 1 1 1
S, = + +..+ = - = -
u, +2019 u,+2019 u, +2019 uw,-1 w,,-1 2018 u, , -1

Do (u,) la day s tang nén c6 hai truong hop xay ra.
e Day (u,) bichdn trén suy ra ton tai limu,. Gia st limu, =x thi x>2018. Chuyén
qua gidi han hé thtrc (1) khi n — +o0 ta co
x*+2018x-2020x+1=0<x*-2x+1=0<x=1 - Diéu nay vo ly
e Day (u,) khong bi chin trén, do (u,) ting va khong bi chan trén nén

limu, =+ = lim(u,,, —1) = +00 = lim =0
Uy — 1
Do vay, limS, =lim 1 — 1 = 1
2018 wu,,—-1) 2018
u, =1
Cau 27. Cho day s6: (u,) ‘. = M uso Tim limu,,.
1+5"u, ,
A. k=1616 B. k =808 C. k=404 D. k=1212
Loi giai
A e " . u, 1 1 "
Ttr he thtec truy hoitacéd u, =——— —= +5".

n
1+5"u, , u u

n n-1

v ~ n 1 n n
bat day so v, = =v, =0, ,+5" v, -v,,=5

n

n—

=0,=(v,-0,,)+

—~~

Uy =0, )+t (0, -0, )+ 7,

= =5”+5”‘1+...+52+1=§.5"—2:>u =;:>limu =0.
n 4 4 n §5n_§ n
4’ 4
A ) A , o u1=1, u2=3 , 0 u
Cau 28. Cho day s6 (u,) duoc xac dinh .. Tinh lim %
U, =2u,,—u,+1, vneN e
1 1 1
A.1 B. — C. - D. —
6 3 2
Loi giai
Tacdbu,,-u,, =u,,—u,+1,n=12,..
=>U,,—U, ,=U U +l=u -u +2=..=u,—u,+n =u, ,—u, , =n+2
Do d6 u, —u; = (u, =1, )+ (U, —th, 5 )+t (1, —1y ) =(n)+(n=1)+...+(2)
+1 +1
s, 1424 rn= 0D i g 2D 1
2 n—+w 11 n—>+% 27’1 2
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u, =4
Cau 29. Cho day s6 (u,) xac dinh nhu sau: 2 .. Giad st giéi han
U, =U +——,N€E
2018
lim| A4ty M :E(a,beN*) va 2 toi gian. Tinh a+ 3b.
Uy U, u.,) b b
A. 1012 B. 1021 C. 1015 D. 1018
Loi giai

Tt cach xac dinh day so6 suy ra (u,) la day s ting, nén ton tai gidi han hitu han hoac vo6
han.
Gia st ton tai gioi han httu han [ =limu, Khi d6 1> 4.

2 2

Tir u,,, =u, +—2—, ne N’ 18y giéi han hai v&ta c6 [ =1+
2018 2018

Vay limu, = +oo.

= 1=0 (mau thuan).

. 22018 -
Tt cong thirc truy hoi ta co Mo _ M (u”+1 u”) =2018 (l 1 j
u uu u u

n+1 unun+1 n"n+l

n n+1
—otim| Aty M| limoo1) oL | Stimoos| 1oL | 2199
U, U, Uy u, u, 4 u, 2
Vay a+3b=1015.
Cau 30. Cho day s6 (x,) duoc xac dinh nhw sau x, :z; W= ad (n=1,2..)
3 2(2n+1)x,+1

Hoi tong ctia 2018 s hang dau tién 1a bao nhiéu?

4035 g, 2017 C 2018 D, 4036
4036 2018 2019 4037
Loi giai
Dé thay x, >0, Vvn=1,2,.... Nén theo gia thiét ta c6
X, 4= ! T ! :2(2n+1)+l ,VneN*,
2(2n+1)+ = Y1 T

n

bat u, :£:>u1 =3; u,,, =4(2n+1)+u,, VvneN*
x

=>u, ,=u,+8n+4,vn=1,2,...
=u, =u,, +8(n-1)+4=u,_,+8[(n-1)+(n-2)]+24
(2n-1)(2n+1)
2 11
u, (2n-1)(2n+1) 2n-1 2n+1

(1 1j (1 1) ( 1 1 ) 4036
=X Xy F et Xy =| === || === [+t — =
1 3) 3 5 4035 4037 ) 4037
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u,=1u, =2 ,
Cau 31. Cho day sd (u,) { ! g .TONg S=1+2+...4 2017 — thyyyq + Uy

U, =2u,-u, +1,vn=2

co gia tri bang bao nhiéu?

A. 2039190 B. 2035153 C. 2037171 D. 2033136
Loi giai
u, =1
U, =2

p NN . e Uy =21, —ty +1
Cdch 1. Ttr cong thic truy hoi suy ra
U, =2u,—u, +1

u, =2u, ,—u, ,+1

Cong n dang thitc trén theo vé'ta duwocu, +u, =u, ,+2+n-1=u, =u,  +n(*)

u, =1

u, =u, +1
NN . Uy = Uy +2
Tir dé bai va (*) talaisuy ra 3

u, =u, +

4 3

u,=u, ,+n-1

Cong n dang thtrc trén theo vé ta dugc
(n—1)n
2

u, =1+1+2+3+..+(n-1)=1+ :;(nz—n+2)

Vay s0 hang tong quat cua day sd da cho la u,, = ;(nz -n+ 2),Vn >1

L1
2018 ~ o
2

=
Upyyo = %(20192 ~2019+2)=2037172

(20182 —2018 + 2) = 2035154

= S =14+2+...42017 =1y g + 1o = 1+2+...+ 2017 — 2035154 + 2037172

=1+2+...+2017 + 2018 = w =2037171

Cidch 2.
Tacod u,,, =2u, —u,  +L,Vn>22<u,  —u, =u, —u,  +1;vn>2(*)
biato =u, ,-u, ,Vn>22vav, =u,-u, =1
Khidé (*) < v, =v, ,+1,Vn>2 lacdp sd cong cd v, =1 cdng sai d =1
=0, =1+(n-1)1=n,vn>1
= S=1+2+...42017 = tty5 + Upyyo = 1+ 2+ ... 42017 + (110 — Upgyg ) = 1+ 2+ ... 42017 + 0,

=1+2+..42017+2018 = w =2037171
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4
U, ==
Cau 32. Cho day s6 (u,)xéc dinhboi { = 3 ,n>1. Tim limu, .
(n+2) u, +(n+1)uu,, =n’u,,
A. limu, =2 B. limu, =4 C. limu, = 3 D. limu, =-3
Loi giai

< . . , +2 2
Dé thdy u, #0,vne N . Tir gia thiét ta cd u=n——(n+1)
u u

n+1 n

Véimdi neN', dat v, 1 les v, =1 va
un
1 1 2 n’
2)’ —Z|=r?lo —= |- (n+1 2 =n? =
(n+ ) (UM 4) n (vn 4) (n+ ):>(n+ ) v, =N0, =0, (n+2)2 v,

S I RB G p —

=limv, =0.

Ta co limwo, zlim[i+1jzliml+l:0:Iimi:—1:>limu,1 =—4.
u, u, 4 u,

Cau 33. Cho day (u,) v6i u, =

Gia st ta c6 tong sau

7 O

2" +5

100
a1 ¢
1 1 1 1 (bj
S= + + +. =

w -1 u,-1 wu,-1 Tug-1 b—a

Trong d6 a, b c 1a cac s6 nguyén duong va a, b 1a hai s dwong nguyén t6 cung nhau . Khi
do S=a+c=?
A. 151 B. 153 C. 152 D. 154
Loi giai

Ta co un—1:2 =2 -1= 2.5 = 1 _27+5 -1 1+ 2
2" +5" 2"+5"  u, -1 25" 2 5

1 2 100
=5= ! + ! + ! ...+ t - 1OO+(EJ +(2J ++(gj
u, -1 u,-1 u;-1 U —1 2 5 5 5

2 100 2 100
(3 g
_ 100+2.—5 _1 100+2 1_[2J _\S)
2 5 2 3 5

1-2 3

5
Ttr d6 suy ra a=2, b=5,c=151 nén: a+c=153.
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u, =9

u, =u' " +32"71 423" Vn=2;3....

Cau 34. Cho day s6 (u,) duoc xac dinh boi {

Tinh gid tri ctia u,y4?

Ay, = P§/3.27 12,328 B. iy = X9 +3.2% 42,328
C. u2018 — 201\8/3'22017 + 2'32017 D. uzmg — 2018’3'22018 + 32018 .
Loi giai
u' =y +3.2"1+23""
u' =ul 432" 423"
u'l =u' 432" 423"

Ta c6 Sul=uy+3.(20 427+ 427 )42, (3 437+ 43",

ul =u; +3.2* +2.3

u; =u; +32' +2.3!

_nn-1 _nn-1
:9+3.2.1 2 +2.3.1 3 =3.2"+3"

1-2 1-3
Véy u2018 — 2018'3.22018 + 32018 )
a, = 2008

Cau 35. Cho day s thuc a,;4,;...;a, duoc xac dinh boi ) . Tinh
a+a,+.+a,=n".a,vn>1

gid tri clia a,.
A. 1 B. 2 C. 1 D. 2
2009 2007 2007 2009
Loi giai
Taco a,+a,+..+a,,=(n-1)a,,.

Do d6 a,+a,+..+a,=(a,+a,+...+a, ;) +a, :(n—l)2 a,_,+a

ne

Ta c6 phuong trinh (n-1)a, , +a, =na, @an:;lan_l.
n+
n-1n-2n-3 21 2a,
Suyra a, = . . —e— iy = ————— .
n+l n n-1 43 n(n+1)
2.2008 2

Cho n=2008 ta duoc a,y,, = = .
2008.2009 2009

u, =1
Cau 36. Cho day s6 (u,) xac dinh boi 1Y .. C6 bao nhiéu s6 nguyén
U, =u,+|—=|,vne
dwong n sao cho u, < 1999.
1000
A. 11 B. 10 C. 15 D. V6 s6
Loi giai
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u, =1
U, =u, +E ’
2 —
Tacod Ju, =u, +£—j =Su, =l+—+—+..+ 171 -2 —2(1—l]:2— 171
2 272 21 2" 2"
............ 2
1 n-1
()
2
Theo gia thiét ta c6
u, < 1999 =2- 1_1 < 1999 = 1_1 > L :>n—1<logl( L j<10 =n<1l
1000 2" 1000 2" 1000 511000
Suy ra ¢6 10 sd nguyén dwong n thoa man dé bai.
Cau 37. Cho day s6 (x, ) xac dinh boi x, = % . Biét rang
2
‘= x, +4x, +9x§ +..+(n-1)"x,, n=23..
n*(n-1)
Tinh lim (307" —12n+2018)x,
15 15
A. 15 B. 30 C. — D. —
4 2
Loi giai
2 2
[x1+4x2+9x3+...+(n—1) xn_1J+n X, n* (n-1)x, +n’x
Taco x,,, = . ox,, = 3 n
(n+1) n (n+1)'n
n’x, n’ 2 2
SX,,, =X, = ~x, < (n+1) x,,, =n’x,.
(n+1) n (n+1)
1

2 1
:>n2xn :(n—l) X, 1 :“.:4x2 :1'x1 :Z:xn :W

2 —_—
= Tim (301 ~ 121+ 2018) x, =lim > f’j +2018 _ lim(E—§+ 1009) - %
n

2 n 2n?

u, =2
Cau 38. Cho day s8 (u,) duoc xac dinh bdi cong thirc R :
2019u,,, =u, +2018u,,Vn=>1
s ax 2 s A . u, u, u,
gi6i han cua day s6 (S, ) xac dinh boi cong thic S, = + +ot .
u,—-1 wu,—1 u,,—1
. . . 2018 .
A. lim§, =2018 B. im§S, =2019 C. limS§, =—— D. limS, =1
2019
Loi giai
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Truwdec tién ta c6 hai nhan xét sau

e u>1=u, =u> +2018u, >2019,Vn>1

e u,>2,vn>1nénu’>u,+1,Vn>1.

Theo gié thiét ta c6 2019u, ., = u? +2018u, <> 2019 (u,.,, —1, ) =1, (11, 1) => —o = Lo "
2019 u, -1
S ———" e N T ——
2019(u,,, —1)  (u,-1)(u,.,—1)  u,,, -1 u, -1 wu,, -1
:>sn=2019[ t 1 j
-1 u, -1

Pé& tinh lim

1’ ta chttng minh ménh dé (*): 2019u,,,, >4036+n,vn>1 bang quy nap.
u —

n+1
Ttr 2019u, =4 +4036 = 4040 > 4037 suy ra ménh dé (*) dang khi n=1.
Gia str 20194, ., > 4036+ k, vk > 1. Khi d6
20194, , = u? ., +2018u, ., > 1, , +1+2018u,, =1+2019, , >1+4036+k

Suy ra (*) dung khi n=k+1.Hay 2019u,,, >4036+n,Vn>1.

n+l —

1 _ 2019
u,,—1 n+2019°

Do d6 2019(u,,, —1)>2019+n <

Ta lai co lim 2019 =0nén lim =0.
n+2019 u, ., —1
A . 1 . 1
Vay limS, = 2019( —lim ] =2019.
u, -1 Upia =

Céu 39. Cho day s6 (u,) duoc xac dinh boi: u, =1, u,,, = — S, n=12,3,.
u_ -+

n

2018(u, +1)(u, +1)...(u, +1) '

Tinh lim
2019n
: . . 2018 :
A. lim§, =2018 B. lim S, =2019 C. limS§, =—— D. limS, =1
2019
Loi giai
. u 1 1 1
Do u, >0=u,>0,vneN*.Taco u,,, =—"—=< -—=1l=u,=—,n=12,..
u+1  u,., u, n
1 1 1 23 n+l
u +1)(uy +1).(u, +1)=| =+1 || =+1|..| =+l |==.—...——=n+1
(1) (0 + D), + 1) =1 G o 22| =222
2018(1+1j
~ lim 2018 (uy +1)(u, +1)...(u, +1) lim 2018(n+1) lim n) _2018
2019n 2019n 2019 2019
2018(u, +1 +1)...(u, +1
Véy lim (ul )(uZ ) (un )_2018

20191 2019 °
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Cau 40. Cho cac s6 a,,a,,a;,a,,a;,>0 lap thanh cap sO cong voi cong sai d va
b,,b,,bs,b,,b, >0 lap thanh cap s8 nhan véi cong bdi q . Biét rang a, =b, va a, =b, . Hoi
c6 bao nhiéu khang dinh luon dtng trong cac khing dinh sau?
i) a, 2D, ii) a, > b, iii) a, 2b, iv) d=>gq
Al B. 2 C.3 D. 4
Loi gidi
a,+3a, 3x+y

bat a,=b, =x,a,=b, =y, maa,=a,+4d va a,=a,+d nén a, = T 1

, X+ . x+3
Tuong tw ta tinh duoc a, = Ty va a, = —y.

Lap luan tuong tu véi CSN, ta ciing ¢6 b, = 4{x’y, b, =[xy, b, = {fxy° .
Theo b4t dang thitc AM — GM ta c6

>\/_ b,,a, = y>14/ 3‘1/:172»14:%24@3:b4

Do d¢, cai), ii) va 111) déu dung. Tuy nh1en, diéu kién iv) khong luoén dung, ch:fmg han khi

x=y thi d=0 nhung g=1.

3(n+1
Cau 41. Cho day s6 (u,) biét: u, =1, u,,, = ( )un +2n° -3n-1(neN*). Gia tri nho
n
nhat cia n d€ u, +n’ >n.3""* 1a bao nhiéu?
A. n=2019 B. n=2018 C. n=2017 D. n=2020
Loi giai
Bién d6i gia thiét ta co
3(n+1
u,, :Mun+2n B VR, PRSP, I PR +(n+1)’ :3(ﬂ+n2)
n n+1 n n+1 n

Dit S =21 1n2Tacd S, =35, VneN*
n
= Day s8 (S,) 1a cAp s6 nhan véi cong boi =3 vas, =2 =5, =23"",vneN’

.. u _ _ 1
TheO bal ra’ un +n3 > n.32018 Py _n+n2 > 32018 Py 23n 1 > 32018 Py 3n 2019 >
n

< n—-2019 > log3 Sn> log3 —+2019 = 2018, 369...

Vay gia tri nho nhat cua n 1a n=2019.
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Céu 42. Cho day s6 khong 4m (u,), (neN") duoc xdc dinh boi cong thtic sau
u, =1

2 2 1 2 2
u (

mintl T i1 = E Upppir T U0

)(Vm, neN,m=>n)

Khi d6 tong ctia 2019 s6 hang dau tién ctia day khi viét dudi dang thap phan c6 cht s6 ¢
hang don vi bang bao nhiéu?
Al B. 2 C.3 D. 4
Loi giai
Cho n=mtaco uj,  , +u; = %(uimﬂ +u§m+1):> u, =0 (1)

2
m+1

Cho n=0 ta co u>

m+1

= Uy = 2”m+1 (2)

m+1l

1
2 _ 2 2 2 _
tu E(”zmu Uy ) = Uy, = 4u

Uy = Uy = 2y =20, = 2.

1
\ _ ~ 2 2 . 2 2 2 _ _
Vi u, =1 nén { = Uy TUs 14 —E(u4+1 +u2+1):>u4 =9=u, =3.

Us =Uyy, =2U,,, =2Uy =4.
Ta chttng minh u,,, =n,VneN (3)
That vay, v6i n=0,n=1,n=2, n=3 thi (3) dung.
Gia st (5) ding dén n=k, keN, k>3, ticla u,,, =k va u, =k-1.Khi do6

Upirq t U = %(ugkﬁ + ”3%) = %(4%@1 + 4)

=ul, =2k +2—(k-1) =k +2k+1=(k+1)’

=>U,,,=k+1
Vay tong cua 2019 s6 hang dau tién ctia day la S, =0+1+2+...+2018 =2037171.
Do d6 chit s6 6 hang don vi la 1.

Cau 43. Cho day sd (x,) duoc xdc dinh boéi x, =2019,x,,, =x, —x,+1, n=1,2,3,.... V6i

n+l

mbi s8 nguyén duong n, dat y, =2019 [l P l] Khi d6 limy, bang?
xl x2 xn
2018 2019
e B. — . .
2019 2018 C. 2018 D. 2019
Loi giai

Tacd x,,, —x, =x>—2x, +1=(x,-1)">0=>x,, >x,,¥n>1. Do d6 (x,) ting.
Gia st day (x,) c6 gidi han hitu han bang A = limx, =limx,,, = A>2019. Chuyén qua
gidi han hai vé& phuong trinh x,, =x. —x, +1 ta dwgc A=A’-A+1< A=1<2019 vo ly.

Vay limx, = +oo.

Taco x,,,—1=x,(x,-1) = r .+ _+r 1+ 1_1 1
X1 -1 X (xn _1) Xy -1 Xy Xy Xy -1 X1 -1
Do dé6 y, =2019 l+l+...+l =2019 t 1 =2019 11
X, X, X, xn-1 x,,-1 2018 x,, -1
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Tt limx, :+oo:>liml:0.V?ay limy, :w.
X 2018

u, =2020
Cau 44. Cho day s0 (un) duoc xac dinh boi ) .
(4n® +16n)u,,, =(n* +6n+5)u,, n>1

Goi k= lim[4—2.unJ thi k c6 gia trila?
n

A. k=1616 B. k=808 C. k=404 D. k=1212
Loi giai

Ta c6 (4n° +16n)u,,, =(n’ +6n+5)u, < 4(n’ +4n)un+1 = [(n+1)2 +4(n+1)} u,

1 (n+1)2+4(n+1) U, 1 u,
Su, == > u, < > =—.—
4 n- +4n (n+1) +4(n+1) 4 n°+4n
bat day s6 vn:n2?’4n<:>vn+1=%vn

\ . ~ A 4 A A 1 \ n DA
= (v, ) la c&p s6 nhan c6 cong boi g = 1 va sO0 hang dau

n-1 n-1
v, = % = %.2020 404 = = 404&) —u = 404.6} (n* +4n)

n n-1
— k= hm£4— 404. (1j (n? +4n)J :lim(n tan 404) —lim(1+éj.1616 ~1616
n 4 n? n

u, =1

Cau 45. Cho da u,) dwgc xac dinh bdi M+u?. -1 , dat
y () un:m—”’l;Vn>2 neN

un—l

S, =u, +u, +..+u,. Hay chon ménh dé sai trong cac ménh dé sau?

n-1
A. (u,) 1a day bj chan. B.S, < 1%[1—6) }
C. (u,) la day giam D.S, <n,VneN".
Loi giai
. ,/1+tanZE—1 1—cos ™ n
Cich1.Tacdb u,=1=tan—; u, = 4 _ 4 —tan——.
4 tan ~ sin =~ 24
4 4

Tk day ta dw doan u, —tan2 L ,VneN" (1).

That vay, gia stt u, =tan —— o 4 ,Vk =1, khi do6
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{ 2 T T
1+tan ﬂ_l_l_cosﬂ .

=tan .
2k 4

Uy =

T . T
tanﬂ sin okig

Theo nguyén ly quy nap suy ra cdng thite (1) dung.

T <X 0<u <1nén (u,) 1a day bi chan.

e Vi0<——<
24 4

e Vi tanx la ham s& dong bién trén [O ,g} suy ra (u,) la day giam.

o Tacd S, =u, +u,+...4+u, <nu, =n.

1

cos’x

e Xét ham f(x):tanx—x;xe{o;g]cé fl(x)= —1:tan2x20,Vxe{O;£]

=tanx>x,Vxe [O;g} dang thitc xay ra khi va chi khi x=0. Do d6

n-1
Snzl+l+ ;t ...+ 7_11 =1+Z 1—(lj
24 2°4 2" 4 4 2

Cdch 2.
v, * / \' 1 + u2 - 1 u
Tt gia thi€t suy ra u, >0,Vne N".Tacd u, = L= - <u, ;.
U, 4 \,1 + uﬁfl +1

Suy ra (u,) giam (C dung) va u, €(0;1],vneN" hay A dung. Va khi d6 S, <n tic D
dung. Vay chon B.

Cau 46. Cho day s8 (u,) thoaman |~ _ 2(n+1)u,, N 2-n

A. lim(s, ) = +o B.lim(s,)=0
€ s, =1 D.lim(s ):1
"2
Loi giai

Ta cé (n2 +n+1)2 +1:(n2+1)2+2n(n2+1)+n2+1:(n2+1)((n+1)2+1)

Theo gia thiét ta c6
2
u :2(n+1)un+1+ 2-n < nu, =2(n+1)u,,, + 2nn ;
(n2+1)((n+1) +1)

' n (n2+n+1)2+1
1 1 1
emsu,  ——— =~y - 1
(n+ 1)t (n+1)2+1 2(%” ﬂ2+1j()

n+1

1 2

+ —_
n’+1 (n+1)2 +1

n+1

< nu, =2(n+1)u
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bt v, =nu, —— T VneN .Khi d6 (1) tré thanh v, :%vn, vneN = (v,) la mot cap
n’ +

USRI | 1 1 1" (1Y
sonhan véicong bdi g=—, v, =y, ——=—=0v, =0v,.| = | =|=
2 2 2 2 2
1 1 ) n n
=SU,=—5——+—— =5, =NnU,=— —.
n+n 2'n n4+n 2
Ta cé
3
e Ilim =lim =1;
3 4
n’ +n 1+i2
n

e V6imoisd nguyén duong n>3, ta co

3 3
2" =CY 4+ C 4 C2 4 CP 4. +C 2 CO 4+ CL 4+ C2 4 C =%:2” z#(z)
x n’+5n+6 .
Mt khac (2) van dtng méi n e {1;2}. Do vay nén 2" > — VneN.
6
2 2 2 2 - 2
Sl O e N lim 2 —lim— =0 = lim =0,
2" 2" n’+5n+6 n°+5n+6 142,95 2"
2 3
n’ n
3 2
Vay lims, :1im[ ;1 +n—]:1.
n+n 2"
U, +4u’ —4u =0
Cau 47. Cho céac day (u,) thoa: 1 (‘v’n € N*) . Khi d6 u, c6 thé nhan tat ca
Unpig D)
bao nhiéu gia tri?
A. 22017 B. 22018
C 22019 D 22018 _1 .
Loi giai

Xét ham s&: f(x)=4x—-4x* v6i x€(0;1) tacd f(x)e(0;1)

Mt khéc it = f (1) :%6(0;1):» s €(0;1)= .= 1, & (0;1)

Ta chting minh bang quy nap 0<u, <1.

Theo trén ¢ u, €(0;1);u, €(0;1). Gia stt u, €(0;1) khi d6 do u,,, = f(u,)€(0;1) nén cb
diéu chitng minh.

Vi 0<u, <1 nén ton tai s6 ¢ E(O,‘gj sao cho u, =sin’ @

Khi d6 u, = 4u, (1-u,) = 4sin’ ¢(1-sin’ ¢) =sin(2%¢)

Theo nguyén ly quy nap ta c6 u, =sin’(2""¢)
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Theo gia thiét ta c6 u,y, = % e sin® (2 ¢) = % =S %—%COS(ZZOB([)) =

N | =

= cos(22°18q)) =0 = L+ki(k €Z)

22019 22018

\ T n TT TC T 1 1
Vi (pe(O;Ej nenO<W+km<§<::>—§<k<22°17—E

Vay ke{0;1; 2;..;2% -1}

—227(519 +k 22—7518 voi ke{0;1;2;...;2*" —1} théa yéu cau.

Cau 48 . Cho day s6 (u, ) thoaman: u, =1; u,,, = /%ui +a,VneN .
Biét rdng lim (] + 1 +...+ 1, —Zn) =b. Gi4 tri ctia biéu thtee T = ab 1a?

A. -2 B. -1 C.1 D. 2
Loi giai

o« A A?e .2 - A/ 7 2 2.
Bién doi gia thiéttaco u, ,, =, /guﬁ +a= ufﬁl -3a= g(uﬁ —361)

~ \ \ ~ ~ A /& \ A A e 2
Dit v, =u, —3a thi (v, ) 1a cdp s6 nhan véi v, =1-3a va cdng bodi g =3

Do d6 c6 2%V gid tri u, =

n-1

n-1
DOdéer(%j (1—3a):>u§=vn+3a:(§j (1-3a)+3a.

2
3

Mt khéc ta lai c6 lim(uf FUS U —Zn) =b

n

2 n
) "
=Sup U+t —2n=(1—3a)—3—2n+3na=3(1—3a)[1—(%j J—n(Sa—Z).

2
2 3a—-2=0 a=—
3

:>lim{S(l—3a)(1—[§jn]—n(3a—2)J:b@{bz?)(l_?)a)@ "3

Vay T=ab=-2.
Cau 49. Cho 2 day cap sd cOng u, =u,; u,;...u, co6 cong sai d,va v, =v,; v,;..v, cd cong sai

d,. Goi tong ctia n s6 hang dau cua moi cdp s6 theo tht ty la

\ 7 k3 n k3 u
S =u,+u,+..+u,=7n+1va T, =v,+0,+..+v, =14n+27 . Tinh ti s6 ctia L
Un

A.

W

B. 2 C.
3

& | O

D. >
4

Loi gidi
2 -1)d 2 -1)d
T gia thiét, ta cd Sn:n[ ”l+(2” )d, | va Tn:”[ v +(n-1)d, |
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S, 2u+(n-1)d, 7n+1
T, 2v,+(n-1)d, 4n+27

uyy _ uy +10d, _ 2u, +204d,
v, ©v,+10d, 2v,+20d,

(1)
(2)

So sach (1) va (2) bang cach dong nhdt =>n-1=20=>n=21= uy 1484
v, 111 3

Cau 50. Cho day s6 (a,) xac dinh béi a, =5, a,,, =q.a,+3 v6i moi n>1, trong d6 q la

n+1
hang s6, =0, q#1. Biét cong thitc s6 hang tong quét ctia day s6 viét duoc dudi dang

n-1

a :a.q“-l+ﬁll_‘7 .Tinh o +2B?

n

A. 13 B. 9 C. 11 D. 16
Loi giai

Taco a,,,—k=q(a,—k) & k-kq=3 k=
-q

Khid6 v, =g""v, =q"".(a, k)= q”l.[5—1i]

-1
Vay an:vn+k:q”‘l.(5—iJ+k=q”‘1.(5—ij+i:5.q”‘1+3.1 7.
1-q 1-q) 1-q 1-q

Dodé a=5p=3=0+2=5+23=11.
Cau 51. Cho cap s6 nhan u,,u,,u,,.,u,; trong d6 u,>0, Vi=1,2,..,n. Biét réng
1 1 1 1

S,=u +uy+uy;+...+u, =2018, T =—+—+—+..+—=2019 va P=u,u,.uy..u, >— .
U, U, U u 100

n

Hoi s6 tw nhién nho nhat thoa man P 1a?

A. 9295 B. 9296 C. 18592 D. 18591
Loi giai
u, |q" -1
Ta co Sn=ul+u2+u3+...+un=l(q—1)=2018 (1)
q —_

1_ n
Va Tn=l+l+l+...+l=#=zm9 (2)
Uy U, U u, wq (1—51)
T 2018
Twe (1) va (2 gyt =
w (1) va (2) suy ra g = =0

n

(n-1) " B
Ta c6 Q, =ty dhythyeeth, =ty (1.q). (147 ). (4" ) =g 2 :(”fqnl)zz(%jz
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2018}2 oL s 2log, [L] ~18591,1=n_ =18592
2019 209 \ 100

Theo dé [
100 2019

Cau 52. Goi g 1a cdng bdi ctia mot cap s6 nhan , biét tdng ba s6 hang dau bang 16%, dong
thoi theo thit tw, ching la s6 hang thit nhét, th tu va thi tam cua mot cap s cong . Hoi
g thudc khoang nao sau day?
A. g€(3;4) B. ¢(1;2) C. 7¢(2;3) D. 7¢(0;1)
Loi gidi
Goi @ u,,u,,u, 1a 3 s6 hang dau tién cua cap s& nhan, véi cong bdi g . Goi (v, ) 1a cp s6
cOng twong tng voi cdng sai la d . Theo gia thiét ta o :
4
”1+”2+”3=16§ u1+u1q+u1q2:16% (1)

U =7 < ug=u, +3d (2)

U, =v, =0, +3d wq* =u, +7d (3)
Uy, =0y =0, +7d

Khtr d tir (2) va (3) ta duoc : u, (3g° ~7q+4)=0 (4).

q=1

Do(1)nén: u, #0=>(4) < 4 . Theo dinh nghia thi g #1, do vay ng
q=%
3

Cau 53. Cho day sd (u#,) nhu sau: u, = vn=1, 2,.. Tinh gi6i han cta tong

—/
1+n*+n*

lim (u, +u, +...+u,).

X—>+0

1
L= B. 1. C.
4

N | =
W |~

Loi giai

Tacod u, = " = " =1( ! - ! j
! (1+n2)2—n2 (n2+n+1)(n2—n+1) 2\n*—n+1 n*+n+1

1.1 -, -
7 13 13 21 n*—n+1 n*+n+1

( 1
|

. 1 1 1 1 1 ]
Taco u, +u,+...+u, =

2 1 1+~
= lm (u, +1, +..+u, )==lim——— =

1
1+1+l2 2
n on

1( 1
==|1-—

2 n-+n+1
x—10 khi x>2018

F(f(x+11)) khi x<2018

A. 1999 B. 2009 C. 4018 D. 4036
Loi giai

Cau 54. Cho ham s8 f(x):{ . Tinh gi& tri f(1)+ £(2018).

Ta co
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£(2018) = £( £ (2018 +11)) = £( £(2029)) =2019 —10 = 2009
£(2017) = f( £ (2017 +11)) = f( £ (2028)) = £(2018) =2009

£(2010) =2009
£(2009) =2009
£(2009) = 2009

}(2009) £(f(2009+11))= f(f(2020))
£(2008) = £(f(2008+11)) = f(f (2019))
£(2007) = £(£(2007 +11)) = £( £ (2018))

f()=f(f(1+11))=£(f(12))=2009
Do d6 ta cé f(2018) = f(2018)=...= f(1)=2009= f(1)+ f(2018)=4018

Cau 55. Cho day {u,} thoa man 25.2%* —152""""? 152" +152" -4 =0 va u,,, =u, +8.
Gia tri nho nhét caa n dé€ u, >2019.
A. 512. B. 258. C. 511. D. 257.

Tt u,,, =u, +8.=(u,) 1aCSC cong sai d=8=u, =u, +8(n—1)= uy =u, +32
Thay vao gia thiét ta duoc:
2 (527 -3)2 | +(52% -3)2" ~4=0

14433 { 1++33 ]
1 = u, =log

2 4(5.2” -3)

Co6 dang phuong trinh bac 2 suy ra: (5.232 - 3)2”1 =

20191,

u, =1, +8(n—1)>2019 < n > +1~257,63=n,, =258

Cau 56. Cho mot cap s6 cdng : u,,u,,u;,u, thoa |uu, —u,u,|<6 . Tim tap xdc dinh D cua

ham f(x):\/(x—ul)(x—uz)(x—u3)(x—u4)+9
A. D:(—oo;6) B. D=(6;+oo) C.D=R D. D=(—6;6)

-----

Theo tinh chdt cua cdp sO cdng, ta co : u, +u, =u, +1u,
Do d6 (x—u, )(x—u,)(x—uy)(x—u,) [x (u, +u, x+u1u4}[x2—(u2+u3)x+u2u3] (*)
it t=x" —(u, +u, )x =x> —(u, +uy)x, khido :
(*) < f(t)=(t+uuy ) (t+uyus )+ 9 =1+ (0, +uyuy )t + 11,051, +9
V6i: A, = (gt + iy, ) — bt iyigte, —36 = (w1, — i) =36 .

RO rang |u,u, —u,u,|<6= A, <0< f(t)>0,Vt= f(x) c6 nghia v6i moi x
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2 2 2
Céau 57. Biét tong S, :[2+%j +(22+%j +...+[2"+%) . Gid tri nho nhéit cta n dé€

99 n
Sn>—3 tjnél ,neN
A. 41 B. 40 C. 51 D. 50
Loi giai

Ta c Sn=(22+2+%j+(24+2+l4j+...+(22”+2+ 1 j
2 2 2

:(22+24+..+22”)+2n+(l2+l4+..+%j
2 2 2"

Ap dung cong thiic tinh tdng ctia n s8 hang dau ctia mot cap sd nhan : S, =u, T
q p—

1jn_1 n n+
S :4.£+2n+1.(4—:2n+(4 _1)(4 1+1)
' 3 4" 1 4 3.4"

4

Theo dé bai ta co:
n_ n+1 "
(4 12’(;1; +1) S 3% -;3114 <:>(4n_1)(4n+1+1)>3100 o 1>39,124.. =1 =40

2n+
=x2-2,Vn>1. Tinh gia tri clia

Cau 58. Cho day (x,)thdéaman x, =5,x,,,
M= lim(l+ L F o +#j
X, XX, X, X,...X,
o L B. M52 &, i 2l D. M- 315
2 2 3 3
Loi giai
Dau tién dé thay x, > ®
Tacod x2,, = (xﬁ —2)2 =x,—4=x (xi —4) == (x,%,.%, ) (xl2 —4)
xn+1 4 : xn+1 : 4
= - 421 = lim—21 = lim [—— 421 =421
XXXy (2250, ) XXX, (x,.%,...x,)
2 —
Lai c6 —omt = Y 2 __ % 2 :...:x1—2[l+ L s +#j
Xy XgeX, Xy XpoX, XX, XXp..X, X, XX, X, X, X,
1 1 1 1( X, j
=>—+ Foen = x, ——
X, XX, XXX, 2 XX, X,
:>11m[—+ 1 j=1(5—lim alE ]:S_ﬁ
X, XX, XX, X, XX, X, 2
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Cau59. Chohams6 y = f(x)= In(l —lzj . Biét rang :
X

f(2)+f(3)+..+ f(2018)=Ina—Inb+Inc—Ind

trong d6 a, ¢, d lacacso nguyéntéva a<b<c<d.Tinh P=a+b+c+d

A. 1986 B. 1698 C. 1689 D. 1989
Loi gidi
. x* -1
Tacoy=In| —— |=In(x-1)+In(x+1)-2Inx
x
Khi do:

f(2)=In1+In3-2In2

f(3)=In2+In4-2In3

f(4)=In3+In5-2In4

f(2017) =In2016+1n 2018 -21In 2017

f(2018) =In2017 +1n2019-21n 2018

= f(2)+f(3)+ f(4)+...+ f(2017)+ f(2018)
=-In2-1n2018+1n2019=In3-1n4 +1n 673 -In 1019

Cau 60. Cho day s6 (u,) thoa man logu, +2+logu, —2logu,, =2logu,, va u,,, =2u, véi
moi n>1. Gia tri nhé nhat &€ u, >5' bang
A. 247 B. 248 C. 229 D. 290
Loi giai

Vi u,,, =2u, nén dé thay day s6 (u, ) la cdp s6 nhan c6 cong boi q=2.

Ta 6 uyy =1,.q° =2"u,. Xét logu, +/2+logu, —2logu,, =2logu,,

< logu, —210g(29.u1)+\/2+10g u, —2log(2°.u,) =0

< logu, —18log2-2logu, +\/2+logu1 —18log2-2logu, =0

< —logu, —1810g2+\/2—10g u, —18log2 =0

Dit \2-logu, —18log2 =t(t > 0). Phuong trinh trén tré thanh
t=1

P2+t=0=t+t-2=0<
t=-2(L)

Véi t:1<:>\/2—logu1—1810g2 =1<2-logu, -18log2=1<uy, :%

Trong treong hop nay ta c6: u, = 2—?7.2”1 >5'" 2" > 5" < n>99log,5+18

Ma n e N’ nén gia tri nho nhit trong truong hop nay 1a n =248.
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Chon y B.
Cau 61. Cho day s6 (u,) thoa man In*u, ~Inug=Inu, -1 vau,,, =u,.evn>1.Tim u,
A. e B. ¢ C.e? D. ¢*
Loi giai

Tir gia thiét suy ra day s6 (u,) la cdp s6 nhan v6i cong boi e va u, >0vn>1.
Tacod u, =u,.e’;us =u,.e”;u, =u,.e>. Do do ta co:
In®u, ~Inug =lnu, -1 < In” (ul.e5)—ln(u1.e7) = ln(ul.e3)—1
& (Inu, +5) —(Inu, +7) = (Inu, +3)-1 < (Inu, ) +8(Inu,)+16 =0
ohy =-4<u =
Chon y D.
Cau 62. Cho day s6 (u,) thoa man e + 5Vt et =t vy u,,=u,+3 véimoi n>1.
Gia tri 16n nhat cta n d€ log, u, <1n2018 bang?
A. 1419 B. 1418 C. 1420 D. 1417
Loi giai
Taco u,,, =u,+3 véimoi n>1 nén (u,) 1a cap sd cdng c6 cdng sai d =3
e 1 5o —et = o Byfetr —et = et _g (1)
D4t t=e"* —e" (£>0) Phuong trinh (1) trd thanh

5\/_:—t<:>t+5\/_:0<:>\/?(\/2+5):0<:>\/g<:>t:0

4uy

Voi t=0 taco e =e

Vay u, =u, +(n-1)d=17+(n-1)3=3n+14

Sug=4u, < u +51=4u, < u, =17

In2018
31n2018 aSn< 3 -14

3ln2018

Khi d6 ta duoc log, u, <In2018 < u, < <3n+14< ~1419,98

Vay gia tri I6n nhat cua n la 1419.
Chon y A.

Cau 63. Cho day s6 (a,) thoa man a, =1 va 5% -1= , voi moi n>1. Tim s6

3n+2
nguyén duong 1 >1 nho nhat dé€ a, la mot s6 nguyén.

A.n=123 B. n=41 C. n=39 D. n=49
Loi giai
Tt gia thiét ta ¢ 5% —1= > & 5 = S5 <a,, =a,+log; S5
3n+2 3n+2 3n+2

Tt d6 suy ra
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3n+2_a o 3n—1+10 3n+2
3n-1 "2 g53n—4 g53n—1

a,=a,  +log.

=a,+]o §+lo E+ +1lo ﬂ+10 Sn+2
1 85 5 g5 8 85 37’1_4 85 3n_1

8 11 3n-1 3n+2 3n+2

=1+log.| =.—... . =1+log. ——=log.(3n+2

g5(5 8 3n_4 3n—1j 85— ~1085(31+2)

Do d6 a, =log,(3n+2). Vi n>1 nén a, =log;(3n+2)>log,5=1, dong thoi dé thay (a,)
5 —2

la day tang. Lai c6 a, =log;(3n+2) < n=

Lan lwot thir cac gia tri a, =2;3;4;... tacd a, =3 la gia tri nguyén, 16n hon 1, nho nhét, cho

gia tri trong ing n =41.

Vay n=41.

Chon y B.

Cau 64. Cho day s6 (u,) thoa man {462% 26t —den *:ew —end . Gia tri nho nhét ctia
u,,=u,+3,vneN

sondéu, >1?
A.725 B. 682 C. 681 D. 754
Loi giai
Tir gia thiét ta suy ra (u,) 1a CSC c6 cong sai d =3 = u, =u, +24.
Bién d6i gia thiét twong duong
4e%" 42" —4e" M =" — ™ 43
= 462u1+48 +2eu1+24 _4e2ul+24 — 6”1 _e2u1 _3 — 0
2
& ((2e24 ~1)e™ ) +((2€24 —1)62”1 )—3 =0

= (2¢* -1)e™ = # =u, =In [%]

Taco u, =u, +3(n—1)>2018 = n > 681 = n > 682

Chon y B.

Cau 65. Cho day s8 (u,) c6 s8 hang dau tién u, #1 thoa man dang thic sau:
log; (5u, ) +1og; (7u, ) =log; 5+log;7 va u,,, =7u, véi moi n>1. Gi4 tri nho nhét ctia n
d€ u, >1111111 bang?

A. 11 B. 8 C.9 D. 10
Loi giai
Vi u,,, =7u, nén dé thay day s6 (u,) la cap s6 nhan c6 cong boi q=7 .

Bién doi gia thiét twong dwong
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log; (5u, ) +1og5 (7u, ) =log; 5+log; 7
< (log, 5+log, u, )2 +(log,7 +log, u, )2 =log’5+log’7
< 2log, 5.10g, u, +2log; u, +2log,7.log, u, =0

{log2 u, =0 - {ul =1 (L) 1

Su, =
2log, 5+2log, u, +2log,7 =0 log, 35u, =0 35

Tacod u, =u,.7" " .u, >1111111 < 3—15.7"1 >1111111 < 7" > 35.1111111

< n>log,(35.1111111)+1. Ma neN nén gid tri nhé nhét trong truong hop nay la
n=10.
Chon y D.

Cau 66. C6 bao nhiéu gid tri nguyén ctia tham s& a thudc doan [0;2018] sao cho ba s6&
571 451 ;% ;25" +257* theo thu ty d6, 1ap thanh mot cap s6 cong?
A. 2008 B. 2006 C. 2018 D. 2007
Loi giai

Bas6 5 +5'"; —; 25" +257, theo tht tr d6 1ap thanh cap s6 cdng khi va chi khi

NS

a=(5""+57")+(25"+257) 2 24/5"1 -5 +24/25" 25 =12.

x+1 — 51—x
Ddu “=" xay ra khi va chi khi <x=0.
25" =257"
Nhu vay néu xét a €[0;2018] thi ta nhan a €[12;2018]. C6 2007 s& a thoa de.
Chon y D.
8
1,
log, A% —4u, +4

moi n>1. Gid tri nho nhat ca n d€ S, =u, +u, +...+u, >5'" bang

Cau 67. Cho day s6 (u,) thoa man 2% +2°" = va u,,, =2u, voi

n

A. 230 B. 231 C. 233 D. 234
Loi giai
Theo gia thiét ta cé u,,, =2u, nén (u,) la mot cadp s6 nhan voi cong bdi g=2. Suy ra
u,=u,.2"" véimoi neN, n>2.Talaico:

22u1+1 +237u2 — 8 o= 2.4:"‘1 +il — 8

: (1)
log, (1 us —4u, + 4) 4 log, (i Ul —u, + 4)

Ma 2.4“1+4% >8 va 8 _ 8 <8

lo 1uZ—u +4 1 i
CE log, (2u3—1) +3
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24" +—=38
4" 1
Nén phuong trinh (1) twong duong 8 _g& =y
1, -
log, (4 Uy — U, +4j
Khidd S, =u, +u, +..+u, =1, 1727 _2° -1
1-2 2
Do &6, S, >5" < 21 g log. 21 100 < n>233
Chon y D.
Cau 68. Cho day s6 (u,) thoa man log, (2u; —63)=2log, (1, —8n+8), VneN".
, S A . . .~ u,.S, 148
bat S, =u, +u, +...+u,. Tim s6 nguyén dwong l6n nhat n thoa man ”—S" < —
Z'{Zn' n
A. 18 B. 17 C. 16 D. 19

Loi giai
Taco VneN', log,(2u;-63)=2log, (u, —8n+8) < log, (2u, —63) =log, (1, —8n+8).
2u, -~ 63=3' 2u, —63=3'
=
u,—8n+8=2" u,—32=2"'

Dit ¢ = log, (2u, —63) :{ =1=3-22'=t=2

=u, =8n-4=85 =u, +u, +..+u, =4n
8n—4).16n"
Do dé Sy, :( n-4) n2 148 =>n<19.
u,,.S, (len—4)4n* 75

Chon y A.

n

1 1
l+—2+

Cu 69. Cho ham s8 f(x)=e' * &V Bigt £(1).£(2).F(3)..f(2017)=e (m,neN) véi

m \ A A ASe .2 7
— la phan s6 t6i gian. Tinh P=m-n”.

n
A. 2018 B. 2018 C.1 D. -1
Loi giai
Bién doi gia thiét ta co
Fx)=e ey . ) ot _ eJ(“J Ak _ eJ@‘xil“]z o BT ey #

Do do ta duoc:
11 11 1 1 1 1

1
f(1)=ee 2;f(2)=ee??; f(3)=ee’ *;...; f(2016) = ee™® D17 ; £(2017)=e.e®V 215

- L 2007 5017 2018° 1
= F(1).£(2).f(3)..f(2017) =e®V e 218 e " g 2018
—m=2018"-1, n=2018. Vay P=-1.
Chon y D.
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Cau 70. Cho cap s6 cong (u,) c6 tit ca cac s6 hang déu duong thoa man diéu kién
Uy + Uy +oF Uy =4 (1) + 1y + ...+ Uy ) . TIm gid tri nho nhat ctia biéu thike
P =log’ u, +log; u, +log3 u,, .
A.3 B. 1 C.2 D. 4
Loi giai

1009

2018 1009 54, +10084).

Ta co S,y = > ——(2u, +2017d), Sypp0 =

Theo gia thiét, ta c6 u, +uy +...+ Uy = 4(Uy + Uy +.ccF Uy )

=285, L 20174) = 4—1009(2u1+1008d) o 2u, +2017d = 2(2u, +1008d) < 1, = ©
: 2
oo . d 3d 5d
Day so (un): EI ?, ?,

Ta c6 P =log; u, +log: u, +log; u,, =log> %+ log? 92d +log? Z%d

dY dy dY
:[1+log35j +(2+log3§j +(3+log3§j .
Dit logggzx thi P=(1+x)" +(2+x)" +(3+x) =32 +12x +14>2

D&u bang xay rakhi x=-2 < d = % . Vay gid tri nho nhat ctia P bang 2.

Cau 71. Cho cdp s6 cdng (a,), cdp s6 nhan (b, ) thoaman a, >a, >0 va b, >b, >1; va ham

s6 f(x)=x>-3x sao cho f(a,)+2=f(a,) va f(log,b,)+2=f(log,b ). S6 nguyén
dwong n nhé nhat va 1én hon 1 sao cho b, >20184, la
A. 16 B. 15 C. 17 D. 18

Loi giai
Ham s6 f(x)=x"-3x c6 bang bién thién nhw sau

—o0 -1 1 +00

+ 0 - 0 +

y _00/2\_2/

Theo gia thidt {f(”z)” =fa) {f(ﬂz) <f(a)

a,>a, 20 a,>a, 20

0<ag,<a,<1

,honntra f(x)+2>0Vx>0. Ta xét cac truong ho
0<a,<1<a, f () &19P

Ttr d6 suy ra {
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220 :—2 :1
e Né&uO<a <a,<1 thi fla)+ = f(a,) :{az .
f(a,)<0 f(a,)=0 a, =0
A~ \ f(a2)+2>0 VN \ \ A A
e Néu 0<a, <1<a, thi diéu nay la khong theé.
f(a,)<0

Do d6 chi xay ra treong hop a, =0;a, =1.

T dosuyra a,=n—1(n>1). Tuong tw vi b, >b, >1 nén log, b, >log, b, >0, suy ra

log, b, =1 b, =1

08277 17 =b,=2""(nx1).

log,a, =0 b, =1

Xét ham s& g(x)=2"-2018x trén nita khoang [0;+x), ta c6 bang bién thién
- lo 2018 oo
* 82 In2
g'(x) - 0 +
+o0
1 /
X
8| 1082 02
2018
log, —— |<0
5[ 1og, 22
log, 2018 >11
In2
Ta b g(12)=-20120 nén s nguyén duwong nhé nhdt n théa g(n-1)>0

¢(13)=-18042
g(14)=-11868
9(15)=2498 >0

lan-1=15<n=16.
Chon y A.
Cau 72. Cho cdp s nhan (b,) thoa méan b, >b, >1

va ham s6 f(x)=x"-3x sao cho

o) +2=f(lo . Gia tri nho nhat cia n dé b, >5 an
f(l &2 (bz)) f(l &2 (b1)) 3 nho nha de b, 1 b g

A. 234 B. 229 C. 333

Loi giai
Xétham s6 f(x)=x"-3x.
Co f'(x)=3x*-3, f'(x)=0 < x==1.

Ta c6 bang bién thién sau
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Mit khdc, ta cé b, >b, >1. Dt a=log, b, >log,b, =b>0.Ta cb: a° -3a+2=b>-3b (1).
e Néub>1=a>b>1=a’-3a>b"-3b = (1) v6 nghiém.

o Néu0<bh<l =-2<b*-3b<0 =a’-3a+2<0=(a—1)(a+2)<0.

ey b1:20=1 -1 =100
Suyraa=1 =b=0.Khido y ot 2:>bn:2" >5" < n-1>100log,5 = n>234.
2: =
Vay gia tri nho nhat cua n 1a 234.

Chony A.

log, (uf + 1, +%u1 —;)— HT 4 gft 3
Cau 73. Cho day s6 (u,) thoa man ;

u zé(un_&j’leeN*

2 n®+3n+2
3 1 22018
Gia tri 16n nhat cua s6 n d€ u, > +(n+1)
n+1
A. 3472 B. 3245 C. 3665 D. 3453
Loi giai
Bién d6i gia thiéttacd u,,, = > (u 2,2 j<:> U, — > _ é(un —ij
2 n+l n+2 n+2 2 n+1
3 3 3
bitv, =u,-———=wv,, =57, :( v,) 1a CSN véi cong bdi g ==
n+1 2
n-1 3 3 3 n-1 3
Khidé v, =| = =| = U, =——= = U —=
2 n+l (2 2
Taco u, = 33 Zul,uz 43 5 =u, , thay vao gia thiét ta dugc

log, (”1 2u, + 4) =" %70 -3
3

Theo bat ding thitc AM — GM ta c6 €®®" + %76 —3 > 24/¢® 0" o6 _3 =1
Mat khéc ta cling c6 log, (uf —2u, +4) =log, ((u1 ~1)°+ 3) <-1
3 3

3 n-1
DOdé [‘1 <—[/1 IC-[E7 g 1 X7j i \ i . I 2(2)
Tl+
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Déu >

n

2018 -1 2018
3+(n+1)2 N 3 1(§] >3+(n+1)2 < n <3453

n+l n+l 202 n+1

Chon y D.

au o f(n)=(n*+n+1) +1 YneN".Djt u :f(l).f(3)...f(2n—1)-
Cau 74. Cho f(n)=( 1) +1 VneN . Dit u, )£ () f @)

N A o o= e qaa -10239
Tim s6 n nguyén duwong nhoé nhat sao cho u, thoa man diéu kién log, u, +u, <

1024

A.n=23 B. n=29 C.n=21 D. n=33
THPT Chuyén Bién Hoa — Ha Nam [in 1 nim hoc 2017 — 2018
Loi giai

Tir gia thiét ta c6 f(n)=(n" +n+1)2 +1=(n’ +1)[(n+1)2 +1]

(1241)(22 +1)(3 +1)(42 +1)...[ (20 -1)" +1 | [4n* +1]

(22 +1)(3 +1)(42+1)(57 +1)...[4n* +1][ (21 +1)" +1]

> 1
(2n+1Y+1 2n°+2n+1

Khidotacéd u, =

Theo dé bai ta c6 log, u, +u, < 10259 ~log, (2n2 +2n+ 1)+ - L L1029
1024 2n+2n+1 1024
1 10239
Xét ham s6 ¢(n)=-log, (2n*+2n+1)+ + véin>1.
§(n)=~log, ) ar a1 10
dn+2 dn+2

Taco g'(n)=- <0 v6i n>1 = g(n) nghich bién.

2

(Zn2 +2n+1)ln2 - (2n2 +2n+1)

1 10239
+ <

Ma ¢ LV2047 ) en ~log, (2n” +2n+1)+——
2 2n” +2n+1 1024
> % . Do n nguyén duwong nho nhét théa man nén n =23
Chony A.

Cau 75. Cho biéu thirc A= 1og(2017 + log(2016 +1og (2015 +log (... +1og (3 +log 2)...))))

Biéu thirc A ¢6 gid tri thudc khoang nao trong cac khoang dudi day?

A. (log2017;10g 2018) B. (log2019;10g2020)
C. (log2018;10g 2019) D. (log2020;l0g 2021)
Loi gidi

it A, = 10g(2017+10g(2016+ log(2015+ log( ...+ log( 3+ log2) )))) =A,=(n+A,,)

Ta co
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O<log2<1<0<A, <1
= 0<log3<A, =log(3+A,)<log4<1

= 0<log9< A, =log(9+A;)<logl0=1
=1=1og10< A, =log(10+A,)<log11 <2
=1<logl2< A, =log(11+A,))<log13<2

= 2<10g999 < A,y, =10g (997 + Ay ) <log 1000 =3
= 3 =10g 1000 < Ay =1og (998 + A,,, ) <1log 1001 < 4
= 3 <10g1002 < A, =10g (999 + A,y ) <log 1003 < 4

= 3 <10g 2020 < A,;, =1og (2017 + A, ) <log 2021 < 4
Vay Ay, €(log2020;10g2021)
Cau 76. Cho day s6 (u,) xac dinh boi u, zln(an +1)—1r1(n2 +n+1),Vn21. Tim s6

A 7 A, 2 - A/, 14 - A A A 2 ~N Y 4
nguyén n 16n nhét sao cho u, —[u,]< 3 Biét [a] ki hiéu phan nguyén cta s6 a la s tw

nhién nho nhat khéng vuot qua a.
A. 37 B. 36 C. 38 D. 40

2n® +1
2

In2 =
" +n+1e[0,n ):>[un] 0

Tacoé u, =In

<—<:>—<3/e7:>n<37.462

2n° +1 2 2n* +1
n 2
3 n +n+1

Chony A.
Cau 77. Cho day s0 (u,) 6 tat ca s6 hang déu duong thoa man u,,, =2u, va dong thoi

4 ~ A 2 Y n~? \
\/ulz +\/u§ +...+\/u§ +yur, +u,,+1 ==,vn=1.S6 tw nhién n nho nhét d€ u, >5' 1a?
3

A. 232 B. 233 C. 234 D. 235

Loi giai

Tacod u,,, =2u, = u, =2""u,, ddng thitc ding vé4i moi 7 >1 nén dang véi n=1 nén

\/uf+1/u§+u3+1 :§<:>\/uf+1/4uf+4ul+1 :g
<:>1/uf+2ul+1=%<:>u1+1:%<:>u1 :%
n-1

Do déb u, = ZT >5'" < 2" > 35" < n>log,3+100log, 5 > 233.

Chony C.
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Cau 78. Cho day s6 (u,) thdéa man ln(uf+u§+10)zln(2u1+6u2) va dong thoi

u,,+u,=2u, ., +1,vn>1.Gia tri nhé nhat caa n d€ u, > 5050

A. 100 B. 99 C. 101 D. 102
Loi giai
Bién doi gia thiét ta co
u, =1

In(u; +u3 +10) =In (2u, +6u,) < (u, ~1)" +(u, -3)’ =0©{ 5
U, =

Matkhactacod u,,, +u, =2u, +1<u, ,—u, =u, , —u, +1.

bit v, =u,,, —u,=v,,,=0v,+1=(v,) laCSC c6 cong sai d=1

Uy =u; +2

Khidé = v, =n+l=u, =u, +n+l= y =ty 43 =, =u1+Zn:i= n(n2+1)
wy =ty 41

Vay d€ u, > 5050 :M>5050:>n>100

Chony C.

lo u+@+lo 1u+2 =2
g240 g414—

Cau 79. Cho day SO (un) thoa man 2(Tl+1)un+1 + z_n

u, = —,VneN
n (n* +n+1) +1
100 2
Gid trj nhé rihét cia n 48 # >> 1 1
510 (n3 4t n)
A. 235 B. 255 C.233 D. 241

Loi giai
Taco (n +n+1) +1=(n" +1) +2n(n* +1)+n” +1=(n> +1)((n+1) +1)

Bién d6i gia thiét twong duong

i 1) -2(n*+1)+1
nu, =2(n+1)u,,, + 2n—n _ =2(n+1)u”+1+(n+ ) (” +2 )+
(n2+1)((n+1) +1) (n2+1)((n+1) +1)
1 2 1 1 1
<sSnu, =2(n+1)u,, + - sn+lNuy  —————=—| nu, —
=2, n’+1 (n+1)2+1 (4 1)t (n+1)2+1 2( ! 7’12+1j
Dit v, =nu, - n21+1 =0, ., :%vn = (v, ) 1a CSN c6 cong boi g =%

n-1 n-1
T désuyra v, = (EJ v, = (lj (ul —1] =u, = 31 + }1 [u1 —1)
2 2 2 n+n 2" n 2
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Thay u, = —4—10 +%u1 vao gia thiét ta duoc

1 39 1 39 1 1
log| —u, +— |+, |log Zul+z =2=ou =1=2u,=—F5—-+

4 4 n+n 2'n
100 2
bé u”>#:>n>10010g25:>n2233
5 (n +n)
Chony C.

Cau 80. Goi g 1a cong boi ctia mot cap s8 nhan , biét tdng ba s& hang dau bang 16%, dong
thoi theo thit twe, ching la s6 hang thit nhét, th tu va thi tam cua mot cap s cong . Hoi
g thudc khoang nao sau day?
A. g€(3;4) B. q¢(1;2) C. 7¢(2;3) D. 7¢(0;1)
Loi giai
Goi @ u,,u,,u, 1a 3 s6 hang dau tién cua cap sd nhan, véi cong bdi g . Goi (v, ) 1a cdp s6
cOng twong tng véi cdng sai la d . Theo gia thiét ta o :
4
”1+”2+”3:16§ ”1"‘”1‘7"’“1‘72:16% (1)

S =0 < yug=u, +3d
U, =v, =0, +3d w,q> =u, +7d (3)
Uy, =0y =0, +7d

Khtr d tir (2) va (3) ta duoc : u, (3g° ~7q+4)=0 (4).

—_~
N
~

q=1

Do(1)nén: u, #0=>(4) < 4 . Theo dinh nghia thi g =1, do vay ng
==
3

n+2

Cau 81.Cho I, = J.OE sin” xdx v6i n nguyén duong. Tinh limII—.

A. -1 B. 1 C. 2 D. 4o

Loi giai
= n
XétI = .[02 sin"** xdx = joz sin™"! x.sin xdx

L |u=sin"x du=(n+1)sin" x.cosxdx
bat ) =
dv = sin xdx U =-—CoSX
n o on
=1 ,=-cosx.sin""’ x‘g + Ioz cosx.(n+1)sin" x.cos xdx
T

=1 ,=0 +J‘05(n+1)sin” x.cos” xdx =(n +1)-[0E sin” x.(l —sin? x)dx

n+2

=1 .,= (n+1)jfsin” xclx—(n+1)_|‘05sin”+2 xdx =(n+1).I, —(n+1).I
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—(n+1)0, = e 1L
I n+2

n

n+1
n+2

= (n+2).I

n+2

= lim =2 L =lim =1.

Chon y B.
1

Cau 82. V6i mdi s6 nguyén duwong n ta ki hiéu I, = j xz( ) dx. Tinh lim = I"“

n—>+0

(=}

A. 1 B. 2 C.3 D. 5
Loi giai
Cach 1. Tw luan
) s du =dx
£ n v n+1
Xeét I,,=.([x2(1—x2) dx. Dat {dv:x(lxz)ndx: v=_(1_x2) .
2(n+1)
1
B —x(l—xz)n+1 1 | : N
R ReTrrey (G B Tl LG B
0
1 F P 5 \n+1 1 1 5 \1+1 1 > 5\1+1
:>In+1:2(n+2)j(1—x )(1—x ) dx:”””:2(n+2) E[(l—x ) dx—.([x (1—x ) dx
I 2n+1 .. 1,
:ﬂ”*l:z(mz [2(n+1)1, IM]:;—::;:SSEE&;—;:L

Cdch 2. Trac nghiém
Ta thay 0 < (1—x2) <1 véimoi x €[0;1], nén

1 1 1
I M sz(l—xz)n(l—xz)dxijz(l—xz)ndx=In,
0 0 0
Suy ra Lun <1, nén liml;—+1 <1. Dua vao cac dap an, ta chon A.
Chony A.
2n 2
Cau 83.Dst I, = | , (x+12) (2;:1) - 22"2 *1 4. Tinh lim 2o
(x +1) (x +1) L,
1 3
A. 1 B. > C. -1 D. b
Loi giai

/ 2 +1 / 2
Ta c6 budc bién ddisau I, Jj[n 23‘; +11.((x2 ))2 -1 2x2 +11- 21 de
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_'[ /Zx +1 x+1 x +1)dx:J':n’2x;+1. ZZxdxz
X+l x +1 x*+1 (x +1)

Pén ltc nay ta sé doi bién. Dat u=2x2 +1:>clu= 22x ax
x°+1 (x +1)
Lﬂ 2 n+1
— |21 un — ! — n gT_
=1, J‘ x/_du I du +1 113 1
n iy
n+1
_n 3 -1
I n+1 |2
== — =lim—=1
In+1 n+1 ém_l n+1
n+212

Chony A.

Vl'x_xn

Cau 84. Ta &4t F, (x)=[ dx.Biét F,(1)=0 Vn. Tinh lim F,(2).

x n—>+0
A.1 B. —«© C. -1 D. +o0
Loi giai
1
/_x . ,/ ﬁ—l «/
TacoF J. dx =
bat u= —ndx dx du
x" X x" -n
n+l
u n
:>F -[ 1 n ‘n+1
n
n+l
= F, (x)=— 2.( 1_1—1j " +C.MaF,(1)=0Vn=C=0Vn
1-n° (x"
lim = —00
. n~>+001_n
=F (2)= n 1 —1T.C(’) lim 1 =—1:>IimP(2):+oo
n 1—7’12 2n71 N—>+0 2”‘1 n—to
lim 2L _q
n—s+o 1
Chony D.
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1 —nx
Céu 85. Cho tich phan I, = [
o 1+e

dx voi neN.

-X

Dat u, =1.(1, +1,)+2(I, + L) +3(I;+1,)+...+n(I,+I,,)—n. Biét limu, =L . Ménh dé nao

sau day la dung?

A. Le(-1;0) B. Le(-2;-1) C. Le(0;1) D. L<(1;2)
Loi gidi
Véi ne N, bién doi gia thiét ta co
1 e*(nJrl)x 1 e ™ et 1 1 e ™ 1
I, = dx = —dx =|e"dx— dx =|e™dx-1I
m -([1+e‘x -([ 1+e™ ! -([1+e"‘ -([ "
0 1
=1..,= je‘”"dx—ln =1,.,+1, :—(1—e’”)
! n
Do dé u, =(1-e")+(1-e?)+(1-e’)+..+(1-e")-n=u,=—e"'-e’ -’ —..—e"
Ta thdy u, la tdng n s6 hang dau cia mdt cap s6 nhan lti v han véi u, =—e™ va g= 1,
e
AT —e! -1
nén limu, =—— =L=—— = Le(-1,0).
-1 e—1
e
Chony A.
Cau 86. Co6 bao nhiéu gia tri nguyén duong n thda man tich phan
2
I(l—nz + 200+ 327 +4x° + ..+ ) dx = -2
0
Al B. 2 C.0 D. 3
Loi giai
Bién d6i gia thiét ta co:
2
2
I(l—nz +2x+3x +4x° +...+nx”‘1)dx =2 (Jc—1129c+9c2 +x° +xt +...+x")0 =-2

0
S2-2n*+2°+2° 424+ 42" =2 S 1+2+2° +..+2" =07 +1

o2'-1=n"+1<2"-n"-2=0.

Thir véi céc gid tri ne{1;2;3;4} déu khong thoa man.

VéineZ, n25 tachimg minh 2" >n*+2 (1).Dé thdy n=>5 thi (1) ding.

Giasu (1) ding v6i n=k véi keZ, k>5.Khido 2" >k*+2.

Khi d6: 25" > 2(k* +2) =k +k* +2+2 > K + 2k +1+2=(k+1)" +2.

Do d6 (1) dung v6i n=k+1. Theo nguyén ly quy nap thi (1) ding.

Vay khong ton tai s6 nguyeén n.

Chony C.
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Cau 87. Cho ham s6 f(x) c6 dao ham lién tuc trén doan [0;1] théa man diéu kién

£(2018x+2017)=2018f (x), Vx € R. Tinh tich phan jol[ F(x)] dx?

4 2 5 2 7 2 8 Z
A. 5[ f(-1)] B. 5[ f(-1)] C. 5[ f(-1)] D. 5[ f(-1)]
Loi giai
Xét biéu thire f(2018x+2017)=2018 f (x). Lay dao ham 2 v€& ta duoc
2018 f'(2018x +2017) = 2018 f(x)
x—2017
Thay x béi 2018x +2017 (x)=f'| —2018
y x boi X+ , taduoge f'(x)=f

—2018+1 _pf(xz208 41
2018 2018

Thay dén n Ian va bang quy nap ta chitng minh dugc

(y) fo| 22018741 o x 1

f(x)—f( 018" J_f(zom" 1+2018”j
Khi n—+0= f'(x)=f'(-1)= f(x) = f'(-1)x+C(¥)
Thay x =—1=> f(=1)=2018f(-1)= f(-1)=
Thay x=-1=5(*): f(<1)=—f'(-1)+C =0« f'(-1)=C
Vay £(x)=f ()= [ [F()T av=2[F(-1)T
Chony C.
Cau 88. Cho I, = [tan" xdx v6i neN.Khi d6 I, +I, +2(I, + I, +..+ I;)+ I, + L, bing?

9 +1 +1

(t * (t (tanx)’
o pylny oo Z anx)’ +C  D. Z i)
T r+1 = r+1

9

A Y
r=1

(tanx)’

r=

.....

Bién d6i tich phan ban dau ta ¢

n-1
I, = J‘tan”‘2 x.tan” xdx = J"can”*2 x.( 12 —1jdx _tan x —I,,+C
cos” x n-1

tan Tx
n-1
Khidd I+, +2(1,+ I, +..+ L)+ 1, + L,y =(Io + L)+ (Lo + L) +.c+ (L + 1)) +(1, + 1))

+C .

:Itan (tanx) dx-1_,=1 +I _

+C.

tan’x tan®x tan® x tan” x
= + +tanx+C = z
9 8 2 =~ r
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_J6+2

Céu 89, Cho ddly sBxéc dinhbdi 4 2~ 4 ,n>1neN . 5=lim=r 6 gid trjla?
U =2U2-1 "

1
Al B. 5 C.0 D.

| =

Loi giai
Day la mot bai toan luwong giac hod quen thudc, véi y tudng goi mo tir cdng thire bién doi
ha bac cos2x =2cos*x—1

J6 +2 n
=——=co

4 12

_ 2 4 _ 2 T4 n
Nhan théy U, =2U; -1=2.cos T 1=cos2. T

ul

U, =217, ~1=cos2"" —
12

cos2" 1 1 1 U
<= valm —==0=1lim—2=0
n n n n

n

n

Laico 0<

Cau 90. Cho day s6 U, xac dinh boi nx1

Khi dé S=Iim 1 + 1 + 1 ot 1 thudc khoang nao sau day?
u u, u u

A. (-3;-1) B. (-1,2) C. (-1,-2) D. (-1;1)

n

Loi giai

Day la mot bai todn kha kho. Véi nhitng dang toan nhung nay, hudéng bién ddi nam & cau
hoi, tic la ta phai tim cach dwa day vé dang 1

k
D& ¢6 dugc diéu nay, hudng giai quyét co ban va uu tién 1a thém vao 2 v€ f(x) sao cho
khi chia U, xuéng mau, ta dugc mot dy cé kha nang triét tiéu
U —k(U, -1)+k* U7 —kU, +k+k* _U; —kU,

k k

Thém vao 2 v&€ —(k+1) (6 thé ndi 1a chuyén (k+1) sang trai, nhung minh dung ti theo

Cu thé, ta thay U, ,, = +k+1

dung phwong phap trén vi phurong phap nay con ap dung vao nhiéu dang toan), ta dugc:
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2_
u, (ke e 1k 1 1
U, —(k+1) U-kU, U~k U,
11 1
= = _
U, U,k U, —(k+1)
111
U, U,-1 u,-2
11 1

Ap dung vao day s U, U,-2 U,-3

Cong v€ voi vé ta dugc
1 1 1 1 1 1 1
—t—t—F . +—= — R
U, U, U, U, U-1 U,_—(n+1) U, —(n+1)

Lai c6 U, >3k - Chttng minh qua quy nap

1 |1

=>U,,>3(n+1)eU,-(n+1)>2n+2>0 = <
U,,—(n+1)| 2n+2

n+1

1 2032—;<—2:>S=—2
U, —(n+1)

Ma lim
U,,—(n+1)

=0=1lim

2n+2
Cau 91. Trong dip hoi trai he 2017, ban Anh tha mdt qua bong cao su tit dd cao 6(m) so
v6i mat dat, moi [an cham dat qua béng lai nay 1én mot do cao bs‘?mg ba phan tu d cao lan
roi trude. Biét rdng qua bong ludn chuyén dong vudng géc véi mit dat. Tong quang
duong qua béng da bay (tir ltc tha bong cho dén ltc bong khong nay nita) khoang ?

A. 44(m) B. 45(m) C. 42(m) D. 43(m)
Loi giai

Ta c6 quang duong bong bay bang tong quang duong bong nay 1én va quang duong béng

roi xudng.

\ X A 7 2 A M 3 ‘A > e A o A ~ \ 7 2 A
Vi moi lan bong nay lén bang 1 lan nady treedc nén ta ¢ tong quang dwong bong nay 1én

2 3 n
la 51:6.§+6.(§j +6.(§] +...+6.(§j +.
4 4 4 4

Day la tong cta cap s6 nhan lui v6 han ¢6 s6 hang dau u, = 6.% = % va cong bdi g = % :

2
Suy ra 512%218.

1-2
4
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Tong quang duong béng roi xudng bang khoang cach do cao ban dau va tong quang

2 n
duong bong nay lennén la S, =6+6.[%j+6.(%j +...+6.(%j +...

Day la tong ctia cap sd nhan lui vo han véi s6 hang dau u, =6 va cong bdi g = Z .
Suyra S, :L:ZAL .
1-2

4
Vay tong quang duong bong bay la S=5, +S, =18+24 =42.
Cau 92. C6 hai co so khoan giéng A va B. Co so A gida mét khoan dau tién la 8000 (dong)
va ké tir mét khoan thtt hai, gid ctia mdi mét sau ting thém 500 (dong) so véi gia cia mét
khoan ngay trudc d6. Co sé B: Gia ctia mét khoan dau tién la 6000 (dong) va ké tir mét
khoan thtt hai, gid cia mdi mét khoan sau ting thém 7% gia cia mét khoan ngay trudc
do6. Mot cong ty gidng cdy trong mudn thué khoan hai giéng v6i d6 sau lan lugt 1a 20 (m)
va 25 (m) d€ phuc vu san xuat. Gia thiét chat lwong va thoi gian khoan giéng cta hai co
sO la nhw nhau. Cong ty &y nén chon co sd nao de ti€t kiém chi phi nhat?
A. ludn chon A.
B. luon chon B.
C. giéng 20 (m) chon A con giéng 25 (m) chon B.
D. giéng 20 (m) chon B con giéng 25 (m) chon B.

Loi giai

Co s0 A gia mét khoan dau tién 1a 8000 (dong) va ké tir mét khoan thit hai, gid ciia moi
mét sau tang thém 500 (dong) so voi gid cua mét khoan ngay trede d6. Do d6 theo tong

cua mot cdp s cong ta co:

+ Néu dao giéng 20 (m) hét sé tién la: S, = %[2.8000 +(20— 1)500] =255000 (dong).

+ Né&u dao giéng 25 (m) hét s tién la: S,, = %[2.8000 +(25-1)500 ] =350000 (dong).

Co sO B gia cua mét khoan dau tién la 6000 (d6ng) va ké tir mét khoan thit hai, gia cua
mdi mét khoan sau ting thém 7% gid ctia mét khoan ngay trudc d6. Do dé theo tong ctia

mot cap s nhan ta co:

, , s 1-(1,07)" \
+Néu dao giéng 20 (m) hét s6 tién la: S = 6OOOW ~ 245973 (dong).
25
A \ oA A/, A A \ ’ 1 - (11 07) AV
+ Néu dao giéng 25 (m) hét sd tién la: S), = 6OOOW ~ 379494 (dong).

Ta thdy Sj, <S,,, Sy >S,; nén giéng 20 (m) chon B con giéng 25 (m) chon A.
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Cau 93. Cho cdp s6 cong (u,) c6 cac s6 hang déu duong, s6 hang dau u, =1 va tong cua

100 s6 hang dau tién bang 14950 . Tinh gia trj ctia tong sau?

1 1 1
S= + +...+
Uy Uy T U Uy UgJUy + U, U Uppig \/ Uppry + Upmy \/ Upyig
1 1 1
A.—|1- B. 1- C. 2018 D. 1
3 ( 6052 J 6052

Loi gidi
Goi d la cong sai ctia cap s6 cong. Khi do6

S, = 1001, + @ d < 100+49504 =14950 < d =3

Do d6 1,5 = 1, +2017d = 6052 .

Ta cod

1 1
”k+1\/z+”k\/”k+1 ) \/Z-\/ukn-(\/Z"'\/”ku)
1{L_L}+l,[L_LJ+W+1,[ 11 ]
d \/Z \/Z d \/Z Us A\ iy Athas
L :ltl_;J

d'\Ju, i ) 31 6052

Cau 94. Gia tri ctia tong 4+ 44 +444 +...+44..4 (t6ng d6 c6 2018 s6 hang) bang?

=S=

A. 2107 -1)+2018. g A(107°-10 0]
9 9 9
2019 4
c 310710 551 D. —(102018—1).
9 9 9
Loi giai
Cdach 1.Dat S=4+44+444+...+44..4 (tong do6 c6 2018 sb hang). Ta c6
9

7 5=9+99+999+..4+99..9 = (10-1)+(10* =1)+(10° —1)+...(10*"* - 1)

:»%sz (10+102+103+...+102°18)—2018: A—2018.

Véi A=10+10%+10°+...+10*" 1a tdng 2018 s6 hang ciia mot cap s6 nhan ¢6 s8 hang dau

1 _ qZOlS 1 _ 102018 B 102019 _ 10

u, =10, cong bdi =10 néntaco A=1u, =10

1-g -9 9
2019 2019
Do d6 -5 =101 2018 e s -2 L1 o018,
4 9 9
u, =4

u, =4
< 4 4
u,.,=10u, +4 U, +§ = 10(u +§)

n

Cdch 2. Xét day so co {
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40
Dat o, :un+é:> a7y = v(n) 1a cdp s6 nhan.
v,,, =100

. 4 v 4 2018.4
Tacd S, =u, +u,+....... + Uy =0 —=+70, —6...+02018 3 =0, + 0, +...4 Uy B
1—g" _10%8 40.(10™ -1
Trong do S, 5 = 9 0, = 1-10 @ = ( )
1-g 1-10 9 81

2019
Vay tongla S= @(102018 —1) —é,2018 _4[107"-10
81 9 9

—2018].

Cau 95. Cho day s6 (u,) thoaman u, =u, , +6, Vn>2 va log, u, +log ; \/u, +8 =11. Dat
S, =u, +u, +..+u,. Tim s6 tw nhién n nhé nhat théa man S, >20172018.
A. 2587 B. 2590 C. 2593 D. 2584
Loi giai
Ta c6 day sd (u,) la cdp sd cong cd cong sai d=6.
log, u, +logﬁ\/ug_+8:11 < log, us (uy +8) =11 (*) voi us >0.
Mat khac u; =u, +4d=u, +24 va u, =u, +8d =u, +48.
u, =8=u; =232

Thay vao (*) ta duoc Ll 88—y =64 Suy ra u, =8.

S, 220172018 < g[Zul +(n-1)d | 220172018 <> 3n” + 51 -20172018 20 .

Vay s6 te nhién n nho nhat thoa man S, > 20172018 1a n=2593.
Cau 96. Cho hai cdp s6 cdng (a,): a, =4; a,=7;..;a,, va (b,): b, =1; b, =6;...;b,,, . HOi cO
bao nhiéu s6 c6 mat dong thoi trong ca hai day so trén?
A. 32 B. 20 C.33 D. 53
Loi giai

Cap sd cong (a,): a, =4; a, =7;..;;a,4, 6 s0 hang tong quat: a, =4+(n—-1)3=3n+1.
Cap s6 cong (b,): b, =1; b, =6;...;b,5, ¢6 s6 hang tong quat:b, =1+(m—-1)5=5m—4.
Céc s c6 mdt dong thoi trong ca hai day sd trén thdéa man hé

3n+1=5m-4 |3n=5(m-1)

1<n <100 <11<n<100

1<m<100 1<m<100

Vi 3n=5(m-1) nén ni5 va m—1:3 véi m-1>0

Talai ¢6 1 <100 = 31 <300 = 5(m—-1)<300 < m<61.
CoOm-13=m=3t+1, teN*. Vil<m<6l<1<3t+1<61<=0<t<20.
Vi teN*=t={1;2;3;..;20}.

Vay c6 20 s6 hang c6 mdt dong thoi 6 hai day so trén.
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Cau 97. Cho tam gidc ABC can tai A. Biét rang do dai canh BC, trung tuyén AM va do
dai canh AB theo tht tw d6 lap thanh mot cap sd nhan ¢ cong bdi g . Tim cong bodi g cua

cap s6 nhan do6?

A.q=1+\/5 B. g V24242 . q:—1+ﬁ D, o N2+2:2

2 1T, ' 2 -1 2
Loi giai

2(AB*+ AC?)-BC?
Tac6 AM® = ( +4 ) (1).

Do ba canh BC, AM, AB lap thanh cap s6 nhan nén ta c6: BC.AB=AM? (2)
2(AB* + AC?)-BC’

Thay (2) vao (1) ta duoc =BC.AB < 4AB*—4AB.BC—BC* =0

4
AB 1++2
2 _—
@4(@j 428 1 0 | BC 2
BC BC AB 1-2 , .
- = (loaz)
BC 2
AB 1442 \/1+J§ J2+242
:>_:—:>q: = .
BC 2 2 2

Cau 98. Cho ham s6 f(x)= (x2 +3x+2 ' va day s6 (u,) duoc xac dinh boi cong thirc

)cos(2017mx

tong quat u, =log f(1)+log f(2)+...+log f (1) Tim tong t4t ca cac gid tri ctia n thoa man

2018 __ 1

A. 21 B. 18 C.3 D. 2018

Loi giai
Taco u = 3 lo k)= y cos(2017nk)| log(k+1)+log(k+2) |=(k chan)—(k le
3 gf 2 g g

e Truong hop 1: n=2p khi d6 ta c6 khai trién

diéu kién u

u, =(log3+log4+...+log(2p+1)+log(2p+1))—(log2+log3+...+log(2p)+log(2p+1))
Nhu vay u, =log(p+1) = u*=1<p=9<n=18
e Truong hop 2: n=2p+1 khi d6 ta c6 khai trién
u, =(log3+log4+...+log(2p+1)+log(2p+1))—(log2+log3+...+log(2p+2)+log(2p+3))
2018

Nhu vay u, =-log(4p+6) = ul* =1 p=1<n=3

Téng cac gia tri cia n thoa man diéu kién »>”"* =1 1a 21.
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CAC BAI TOAN VAN DUNG CAO DAY s&

ity + iy + i ot i 1

\/Z+\/Z+\/u2zn +...+\/u2mn ¢

boi u, =0;u,,, =u,+4n+3 vaabc,,1a cac s6 nguyén duong va b<2019. Tinh S=a+b-c
A. -1 B. 0 C. 2017 D. 2018

Loi giai

Cau 99. Biét rang L =lim Trong d6 (u,) xac dinh

Tacd u,—u, ,=4n-1=u, =2n"+n-3

Taxét S, = {n,4n,42n,....42018n},52 = {n,2n,22n,...22018n}

C6 Ju, =2 +k—3 2 kiDk=— K2k
V2K + k-3 ++/2k

k-3 Jan 4219 _1
_l_
Vay L=li kezs‘;\/zk +k 3+J_k [ 3 j_22°19+1

2 (229 _1 -3
kezs:z\/zk 2+ k- 3+Ik 2| )

Cau 100. Cho ba sd dwong a, b, ¢ theo tht tw lap thanh cdp s6 cong. Gia tri 16n nhét cua

\a* +8bc +3
(2a+c)2 a9l
A.9 B. 11 C. 13 D. 7

Loi giai

biéu thirc P = c6 dang x\fy (x,y e N)Hoi x+y béng bao nhiéu?

Tacd a+c=2b<a=2b-c<a’ :(217—0)2 < a® +8bc = 4b* + 4bc + ¢* <:>az+8bc:(2b+c)2

2b+c+3 t+3 <\/7

\/(2b+c) +1 \/t +1

= P= 0(t=2b+c)

D&u bang xay ra khi 2b+c:%:x+y:11

Cau 101. Cho cac sd hang duong a, b, ¢ la s6 hang thit m, n, p ciia mot cap s6 cong va mot
cdp s6 nhan. Tinh gia trj ctia biéu thitc log, " b -c""
A. 0 B. 2 C. 1 D. 4
Loi giai

Ta c6 a, b, cla sd hang thttu m, n, p cia mot cap s cong va mot cap s6 nhan nén
a=u, +(m-1)d=agq"" [a-b=(m-n)d
b=u,+(n-1)d=aq"" <b-c=(n—-p)d
c=u,+(p-1)d=ag"" c—a=(p-m)d

= P=log,a"* -b""-c"" =log, (a,q" 1) o (alq”_1 )( " =log,a)q’ =0
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TUYEN TAP MOT 58 NHOM CAU HOI VAN DUNG CAO MON TOAN

A TE \ \ A A A .7 o 2
Cau 102. Cho a+b+c= % va cota,cotb,cotc Tao thanh cap s6 cong. Gia tri ctia cota.cotc

bang?
A1 B. 2 C.3 D. 4
Loi giai
Ta co

cota-cotb-1 1
cota+coth  cotc
cota-cotb-1 1
cota+coth  cotc

. a+b+c:g<:>a+bzg:>cot(a+b):cot(g—cj:tanc:>

. a+b+czg<:>a+bzg:>cot(a+b):cot(g—cj:tanc:>

<> cota-cotb-cotc =cota+cotb+cotc
Mat khac cota+cotc=2cotb = cota-cotb-cotc=3cotb = cota-cotc=3

Taco a+c=2b<sinA+sinC=2sinB

. A+C A-C . B B . A+C A+C
< 2sin Ccos :4smE-cosE:4sm -COS >
A-C A+C A cC . A.C A C . A.C
& CoSs =2 C0S——— <> COS— COS — + Sin — sin — = 2 c0S — c0S — — 2 8in —sin —
2 2 2 2 2 2 2 2 2
<::>3sir1ésin£:cosécosg<::>3’car1é’cang:1<::>tané’cang:1
2 2 2 2 2 2 2 2 3
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Vay la ta d& di dén nhiing trang cudi cling cua tuyén tdp nay vdi hon 100 bai todn
da dang chac hdn da mang tdi cho ban doc mot cdi nhin khac va mdi la hon vé
chG dé day s6 nay. Cac ban thdy d6 véi hinh thic thi tréc nghiém nhu thé nay sé
xuat hién rat nhiéu cac dang toan mdi la ma né lién két nhiéu mang kién thic vaéi
nhau yéu cdu ching ta can phai tim hiéu k¥, sdu va rdng thi madi cé thé giai quyét
dudc chidng. Hy vong qua ebook nay cac ban da hoc thém dugc nhiéu diéu va rut
ra dudc kinh nghiém cho ban than trong viéc giadi quyét cac dang toan ma bon
minh dua ra va nhiéu dang toan cé lién quan khac. Sau day bon minh sé gidi
thiéu cho cac ban mot s6 tai liéu va sach tham khao, trang web cé thé gilp ich
dudc cho cac ban trong qua trinh hoc tap.

Chuyén khao ddy s6 - Nguyén Tai Chung

Trac nghiém néng cao chuyén dé ddy s6 - Dang Viét Dong

Di tim céng thic téng quat cla day s6 — Tran Duy Son
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s6 nhan - Tran Qudc Nghia

D&y s6 va gidi han cua ddy s6 - Nguyén T4t Thu

Bai tap tréc nghiém xac dinh s6 hang th& n cla ddy s6 - Nguyén Chién
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