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MO PAU
1. Ly do chon dé tai:

DPao ham éa ham 8 la mot trong nhitng i dung © ban dia
giai tich toan lac, n6 co6 vai tro quandng khéng nitng trong toan
hoc ma @ nhiing nganh khoadt khac. Trong clong trinh toan
cap Trung lc phd thdng hén hanh,dao ham @a ham not bién
duoc giang chy tir nam I6p 11. PAn tng ding aia dao ham hc
sinh duoc hoc & nam hoc cwbi cap (I6p 12), tuy nhién &i thoi
lwong khéng nhiu va ch & mot mac do nhit dinh.

Néu khdng #m vitng khai ném dao ham va ningtng ding
cua no thi loc sinh pl théng § khé khin dé hoc 6t mén Toan
ciing nhr mot s5 mon hc khac.Dong thsi dao ham la it phan
kién thirc khong ti thiéu trong caaié thi tuyén sinhbai hoc — Cao
dang, dé thi hoc sinh gbi Cap quic gia, quc .

Nhim muc dich tim héu va ¢ thong cacung dung aia dao
ham trong chong trinh Trung hc phd théng, toi con dé
tai “Ung dung dao ham aia ham $ mét bién vao viéc giai mot
sb l6p bai toan thudc chwong trinh Trung hoc phé théng” cho
luan van caa minh.

2. Muc dich nghién aru

- Tim hiéu, nghién @u cac kén thac v& dao ham @a ham
mot bién va nhlitng tng ding aia no.

- Hé thdng va phan lgi mot s 16p bai toan théic chrong
trinh Trung loc phd théng co th giai dugc nhy cacing ding aia
dao ham.

- bua ra qui trinhdinh hréng viéc tng duing dao ham vao
Viéc giai toan.
3.Poi twgng va pham vi nghién aiu

- Chuong trinh toan Trungdt phb théng.

- Cacung ding aia dao ham ham & mot bién trong clrong
trinh Trung loc phb théng.

- L6p cac bai toan co ¢hgiai dugc bing phrong phapdao
ham.

4. Phwrong phép nghién @éu

- Nghién ¢ ly thuyét trong céac tai Bu vé dao ham nio:
sach giao khoa, sach giao vién, sach thaawokp chi toan hc,
cac tai [eu khac tr internet...

- Nghién awu thyc € théng qua \ic giang day, rat kinh
nghiém, két hop woi cac kién thirc da dat dugc trong qua trinh thu
thap théng tindé hé thbng vadua ra cac aéhg toan a thé giai duoc
bang phrong phapdao ham.

- Traoddi, thao luan véi thay hudsng din ludn van.

5. Y nghia khoa hpc va thc tién ciia dé tai

Néu hoan thén tot hé théng céc kén thic va khai thaduoc
cacung ding aia dao ham trong \dc giai toan € giup cho lc
sinh khic sau cac kn thic vé dao ham dong thyi cé thé cha dong,
linh hoat van dung cactung ding aia dao hamdé giai nhirng bai
todn & cip.

6. B6 cuc luan vin
Noi dung Itin vin duoc ciu tric nhr sau:
Mé ddu
Chwong 1 - Pgo ham aia ham $ mgt bién
Chwong 2 - Ung dung aia dao ham trong clweng trinh Trung
hoc phd théng
Két lugn
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CHUONG 1 - PAO HAM CUA HAM SO MOT BIEN

Chuong nay trinh bay e lugc cac kén thic oo s V& dao
ham @ia ham 8 mot bién dé 1am tén dé cho chrong sau.

1.1. PINH NGHIA PAO HAM T Al M QT DPIEM

1.2. PINH NGHIA PAO HAM TREN M QT KHO ANG, POAN
1.3. PAO HAM CAP CAO

1.4. TINH PON PIEU CUA HAM SO

1.5. Y NGHIA HINH H QC VA VAT Li C UA PAO HAM

1.5.1. Y nghia hinh hoc aia dao ham

Xét mot duong cong (C) 1416 thi caa ham 8 y = f(x), diém
M cé dinh trén (C) va mt cat tuy¢n didong MN.

Néu khi N di chuyn trén (C)dén diem M ma cét tugn MN
dan dén mot vi tri gioi han Mt thi duong thang Mt duoc goi la tlep
tuyen aia dudng cong (C)di diém M. Piém M dugc goi la tiép
diém.

Goi M (x,; T (%)) vadiém N(x, +Ax f(x, +Ax)). Hé s5 goc
f(x0 + AX) - f(xO) by

. ) AX AX
Cho N dindén M trén (C), lGaié Ax — O(hinh 1.1.

Y A

cua cat tugn MN 1a: tang =

f(xg + 2&X) N t
B
f(%o) G
B >
O X0 xg + Ox X

Hinh 1.1: Minh lpa cho tép tuyén
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Néu ty %c() gi6i han thi tan8 ciing c6 géi han do.
X
Nhu vay g dan dén mot goc xaadinh ma ta gi 1a @ , ngha
la cat tugn MN din dén mot vi tri giéi han Mt tao Vi chidu
Ay

duong aia Ox mdt goc a . Vay tana = lim —
AX - OAX

Theodinh nghiadao ham ta cotana = f'(x,).

Cho ham &y = f(x) c6 dd thi (C) va codao ham i x, . Khi
dé ta co:
Pinh ly 1: Pao hamf '(x) caa ham & f(x) tai x, bang k¢ 5 goc
caa tiép tuyén vaoi do thi (C) ai M, (x,, f(X,)).
Pinh ly 2: Phrong trinh tép tuyén cia ham 8 y = f(x) c6 6 thi
(C) i diém My (%, Vo) & y=y, = Flx).(-%,)
1.5.2. Y nghia vit ly ciia dao ham
1.5.2.1. Bai toan in toc tirc thoi o

Xét sr chuyen dong thing aia mpt chat diem. Gia sr quang
duong s di dugc cia né la ndt ham & s = s(t) cia thoi gian t
(s = s(t) con gi la phwong trinh chuyn dong aia chat diem).

Trong khaing thyi gian tr t,dén t, chit diém di dugc quéng

duong la: s—5 =9t)—gt,)

Néu chit diem chuyén dong déu thi i s5: ¢ la mot hing
VGl moli t. B(’)’chl’r]h la én toc cia chuyn dQng tai moi’ thoi diém .

Néu chat diém chuyén dong khéngdeéu thi i O trén la vin
téc trung binh ¢a chugn dong trong khang thyi gian [t —t,|.

Khi t cang gn t,, tic 1a [t—t,| cang nib thi van toc trung
binh"cang th hien dugc chinh xac bn mic 36 nhanh chm acia
chuyen dong tai thoi diem to.

S() S(

Nguoi ta goi gisi han hiru han: vt,) =lim=———2* o) (néu cd la

toty

van tic tirc thoi caa chugn dong tai thoi diém to.
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Vay van toc tirc thoi W(t,) tai thoi diém t,(van toc tai t,) caa
mot chuyén dong c6 phrong trinhs = s(t) bing dao ham @a ham
so s = s(t)tai diém t,, tic 1a : v(t,) = s'(t,) -
1.5.2.2. Bai toan gia 6c tirc thoi 7 ,

Cho phrong trinh chugn dong thing: s = s(t), gia thuyet s(t)
c6d dao ham ap hai. , » »

Tada bkt, van toc tic thoi ¢ thoi diem t caa chuygn dong la:
v(t)=s'(t , ,

Cho t nt s6 gia At thiv(t) co $ gia trongtng la Av.

Ty s6 % duoc i 1a gia B¢ trung binh @a chuygn dong
trong khaing thyi gian At.

Gidi han réu c6 @a t s % khi At - Oduoc i I gia be
tirc thoi tai thoi diém t cia chuyén dong, ki héu 1a y(t).

‘. . Av N

Ta co: y(t) = thrpoa =Vv'(t),, nhungVv'(t)=s"(t) .

Vay: “ Gia tbc trc thoi tai thoi diém t caa chuygn dong 1a :
y(t) =s'(t)".
1.5.2.3. Baitoan arong dg tuc thoi )

bién lugng Q truyen trong day an la not ham & cua thoi
giant: Q =Q(t)

Cuong do6 trung binh @a dongdién trong khang thoi gian

t—t,

Néu [t - t,| cang nib thi i sb nay cang liu thi chinh xac
hon arong do dongdién tai thoi diém t,. Nguoi ta goi gii han hitu
Q(t) - Q(t,)

t—t

0

han: I (t,) = !lrrt1 (néu cd la arong do tic thoi cua

dongdién ti thoi diém t,.
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Vay cuong do tac thoi 1 (t,) cuia dongdién tai thoi diém t,
(van toc tai t,) bang dao ham @a ham 6 Q = Q(t)tai diém t,,
tac 12 1(t) =Q'(t, )

1.6. Y NGHIA CUA PAO HAM TRONG KINH T E
- Chohamséy =f(x) vdi x, yla cac bén kinh €, trongdé x la
bién doc lap hay bén dau vao;y la bién pha thuc hay bén dau ra.

Trong qun tri kinh doanh, ngoi ta hay quan tanden xu
hudng thaydoi cuay khi x thaydoi mét luong nh.

Vai dinh nghiadao ham @a ham nit bien, ta co:

: _ i Y
F() = fm 3
Khi Ax du nho ta co ti viét :
Ay _ %+~ f(x) _ ..
=2 = = f
o o (%)

e By = f(x 40— F(x) = F'(x) A

Khi Ax=1=Ay = f'(x,)

Vay dao ham btu dién xap xi lugng thaydoi cua bén & y
khi bicn  x taing thém ndt don vi. Véi quan i hamy = f(x) dé
mo # sy thaydoi caa bign kinh € y, khi bien kinh € x thaydoi,
goi f'(x,) lagiatibiént y tai x, (con @ila bién €)

Vi mdi ham kinh & bién € c6 mot tén @i riéng, ching han:

Ham doanh thuTR= p.Q thi % (trongdo p la gia ban
mot san pham, Q 1a $ luong hang baduoc) dugc goi la doanh thu

bién €.
Ham chi phi:TC = f (x) thi % :3—f, (voi x la san legng)
X X
duoc i 1a chi phl”biéné. ’
Ham @n xuat Q = f(L), (v6i L la © lao dong) thi

dQ _di duoc goi 1a san lwong bién &.
dL dL
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1.7. BANG PAO HAM CAC HAM S O SO CAP

1. (C)y =0. (C = const)

2. (X)) =1, voi moi X

3. (X :Z—j;, Ox>0

4, (XY =nx""1
5. (Ly=-21, Ox#0
X X

6. (sinx)’ = cosx

7. (cosx)’ = - sinx

8. (tanx)'= ~=1+tarf x

(cox)

9. (cotx)= __1 ~ =—~(1+cot’ x)

(sinx)

1

10. (In|x|)':;, x# 0

11. (@) =a”Ina

12. (Ioga|x|)':i, Wi a>0
xIlna

vaazl, xz 0

13

dk:

14

15

16
17

18

19.

20

21

22

CGy=-Y, ouzo
u u
. (sinu)’ = u’.cosu
. (cosu)' =-u'.sinu
u
. \tanu)'=———-,
_u'
cotu)' = ——
(cotu) (sinu)?®

u

An) ==, uz o

u

o U
'(@’NU'
:u>0
. ') = auu

. @Yy =uv.a"lna

. (log,|u))'=

u'lna

uz 0,a>0vaa#1
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CHUONG 2 - UNG DUNG PAO HAM TRONG
CHUONG TRINH TRUNG H QC PHO THONG
Chuong nay la Bi dung chinh ga luan van, trinh bay nfing
tng ding dia dao ham ham & mot bién trong clvong trinh trung
hoc phb théng.

2.1. MOT SO BAI TOAN LIEN QUAN DPEN KHAO SAT
HAM SO
2.1.1. Tiép tuyén ciha dwdng cong

Céc bai toanap phrong trinh tép tuyén cia mjt dudng cong
thuong gip ¢ 3 dang sau:

1. Tiép tuyén tai mot diém thuse dudng cong.

2. Tiép tuyén di qua nmdt diém cho toréc.

3. Tiép tuyén c6 ¢ sb goc cho tede
Lwu y: Gia sr haiduong thing d;, d lan luot c6 ke sd goc lak,
ko khido:

- Néud;vudng géc i d, khivachkhi k. k=-1

- Néudysong song & ds thik; = ky

Ta xét bai todndng quat sau: Cho hané g = f(x) c6 do thi
(C) va cédao ham trong ndin xacdinh aia né. Vét pheong trinh
tiép tuyén d aia (C), bét rang:

a.d tiép xuc \6i (C) tai M (x,; T (X))

b.ddi qua A(X,; Ya)

c.dcé ke sd goc k cho tiréc
Hwong giai:

a. Tinh f(x). Phrong trinh tép tuyén cia @6 thi (C) ti
M(%; f(%)) €0 ding: y-y, = FG) (=), Voi yp = ()

b. Goi d laduong thing kit ky di quaA(xa; ya) va co I§ s
gock, khido phrong trinh @a d la: y = K(X- %) + Ya

Diéu kién dé duong thing d tiép xac (C) 1a B phuong trinh:

fO) =KX=X,) +Ya
£1()=k

la hoanhd¢ tiép diém va ¢ sb gock cua tiép tuyén)

phai c6 ngheém (nghiém (X, ; K) caa ke chinh
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c. Gii phuong trinhf'(x) = k . Cac nghim aia phrong trinh
nay (néu co) la hoanhto céac tép diém. Gia sir X, 1a mot nghiém
caa phrong trinh f(x) = k vay,= f(x). Khi d6 phrong trinh tép
tuyén co 1€ sb goc k, ai diem co bado (xy; fxy) 1&:

y =% = F(Xo)(X —%).
Vi du:

Cho ham § y = X + 3x% c6 dd thi (C). Tim fit ca cacdiém
trén twc hoanh matut do kp dugc dung ba #p tuyén dén dd thi
(C), trongd6 c6 hai tép tuyén vudng goc i nhau.

Giai:

Tap xacdinh aia ham 8: D = R. Ta co:

y=x>+3x* = y'=3x* +6X.

Goi M (a:;0) 0 Ox, duong thing (d) qua M va céésd gock
c6 phrong trinh layy = k( x - a).

o ’ 3 2 = —
Pé (d) tiép xtc (C) thi B pheong trinh o )X T3 Kx-a)
3x*+6x =k

co

nghiém .
Suy ra:
x3+3x% = (Bx?+6x)(x—a) = 2x*-3(a-1)x*-6ax=0
x=0
- A2¢ -da-px-6e)=0 - sz—s(a—nx—aazo 2.1
Véi x=0= k=0 = phuong trinh tép tuyén lay = 0. ’
~ beé tr M ke dugc 3 tiep tuyen den (C) trongdd co 2 tép
tuyen vudng goc ¥i nhau thi plrong trinh (2.1) c6 2 nghm phan
bigt x,x, 20 vakk, = -1, diéu nay c6 ngta la:
az0
A4>0

(3¢ + 6% )(3¢G +6x,)=-1
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az0
~ {9(a-1)*+48a>0 (2.2)
9(%%,)* +18%%, (X, +X,) +36x%, ==
R . . N 3(a-1)
Theo cOng thc Viet thi xix; =-3a va x + X = 5
a<—3Da>—1 a<—3Da>—:L
3 3
81’ -81a(a-1)-10&+1=0 1-27a =0
1
= a=—
27

Vay chi ¢6 1diém M (%,O)DOX thai didu kien bai toan.

2.1.2. Cuc tri cia ham $
Gia st ham 8 f(x) xacdinh tréngphop D (D O R) va
x, 0D . Khi d6 x, dugc goi la mot diém auc dai (twong ang arc
tiéu) coia ham & f(x) néu ton tai mot khaang (a ; b ) chia
diémx,sao cho (a;b)OD va f(x)< f(x,) (twong tung
F(x) > f(x)) voi moi xO(a; b)\{x,}. Khidd f(x,) duoc gpoila
gia tri cuc dai cua ham é (twongung gia ti cuc tiéu aia ham 8).
Piém arc dai, diém arc tiéu duoc goi chung ladiém arc tri.
Gia tii cuc dai va gia ti cuc tiéu duoc ooi chung la gia trcuc
tri cia ham 8.
Pinh Ii 1 (Piéu kién ain dé ham 8 dat cyc tr)): Gia st ham $
f(x) dat cuc tri tai diém xo. Khi d6, rfu f(x) c6 dao ham 4i X, thi
f'(%) =0.
Pinh Ii 2 (Piéu kién du dé ham 8 dat cuc tri): Gia st ham é (X)
lien tuc trén khdng @ ; b)) chiraxp va cédao ham trén céac khiog
(@a; %) va (X b). Khido:
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a. Neu f'(x,)<0,0x0(a;x,) va f'(x,)>0,0x0(x,;b) thi
ham $ f(x) dat cuc tiéu tai diém Xo.

b. Neu f'(x,) >0, (x0(a; x) va f'(x)<0,0xJ(x;b) thi ham &
f(x) dat cuc dai tai diém xo.

Pinh Ii 3: Gia sir ham § f(x) c6dao ham ép mot trén khang
(a;b) chradiém X,, f'(x,) =0 va f(x) codao ham ép hai khac 0
tai X,.

a.Néu f"(x,) <0 thi ham é f(x) dat cyc dai tai diém X, .
b.Néu f"(x,) >0 thiham$é f(x) dat cuc tiéu tai diém X, .

C&c bai toan lién quaién arc tri ham $ thuong gip la: tim
cuc tri caa ham 8; tim diéu kién d¢é ham $ c6 arc tri; viét phueong
trinh duong thing di qua caatiém arc tri cia ham 8, .

Phwong phap chung:

) Pé tim arc tri cia ham 8 y = f(x), ta ¢o tlk dungdao ham
cap mot haic dao ham ép hai:
a. Dungdao ham ap mot: Ta thec hién nhr sau:
- Tim tap x&cdinh D cia ham §;
- Timdao hamy’ = f'(x);
- Lap bang bién thién, dra vao lang bén thiéndé két luan.
b. Dungdao ham @ap hai @oi véi cac ham 8 codeo ham ap hai):
Ta thrc hién nhr sau:
- Tim tap x&cdinh D cia ham §;
- Timdao hamy'=f'(x) va y"=f"(x);
- Tim cacdiém X,0D ma f'(x,) =0. Néu f"(x,) < O (twong
tng f"(x,) > 0) thi x, ladiém arc dai (twong tng X, 1a diém
cuc tiéu). Néu f " (x,) = 0 thi chra c6 Kt luan tinh arc tri caa X, .
Vi du: Cho ham &y =2 + 3(m-3)¥ + 11-3mrc6 dd thi (C, ).
a. Tim m dé ham $ c6 hai «c tri.
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b. Goi M, va M, la cacdiém arc tri, tim m dé cacdiém M,
M,vadiém B (0; -1) tlng hang.
Giai: ? ,
a.Tim mdé ham ® co hai ac tri

Tap xacdinh aqia ham 8 laD =R

y= 253 + 3(m- 3)x2 +11- 3r = y'=6x*+6(m-3)x
x=0
XxX=3-m

Ham $ c6 2 @c tri = phuong trinhy’ = 0 ¢6 2 nghém
phan bt =« m-3#0 = m# 3.

Vay dé ham $ c6 hai @c tri thi m # 3
b. Tim mdé 2 diém arc tri M1, My va B (0; -1) ting hang.

Chia f(x) cho f (x), taduoc:

F(x) =f '(x)[%x+m_3

Suy ra plrong trinhduong thing MiM, 1a:
y = —(m-3)x +11-3m
Badiém My, M,, B thing hang - BO MiM;
= -1=11-3m « m= Q,théadiéu kién m# 3.
Vay khi m =4 badiém M;, M,, B thang hang

y'=0 = 6x* +6(M-3)x=0 = [

j ~(m-3)*x +11-3m

2.2. TIMGIA TR I LON NHAT, GIA TRI NHO NHAT CUA
HAM SO
2.2.1. Pinh nghia
Gia sir ham $ f(x) xacdinh trén ip hop D (D OR)
a. Néu tn tai mot diém x 0D sao cho f(x) < f(x,), OxOD thi

4
A

5 M = f(x,) dugc i la gia ti Ion nkit cia ham 8 f(x) trén
D, vakyhtu M = max f(x)
x U D

b. Néu tn tai mot diém x, 0D sao chd (x) = f(x,), Ox 0D
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thi & m= f(x,) duoc goi 1a gia ti nhd nhat ciia ham & f(x) trén

D, vakyhéu m= min f(x).

x4 D
2.2.2. Nhan xét
a. Moi ham $ lién tuc trén ndt doan déu cé gia tr l6n nHit, gia
tri nho nhit tréndoan do;
b. Ham $ lién tuc trén ndt khaing cé tkt khéng cé gia frlon
nhat; gia ti nho nhat trén khang do.
c. Néudao ham f(x) giit nguyén du tréndoan [a ; b] thi ham $
ddng bén haic nghich bién trén @ doan. Do d6, ham § f(x) dat
gia tri [on nhét, gia ti nho nhit tai cacdau mat ciadoan:;
d. Giasrtrén ;b ham $ f(x) chi c6 mbt sb hitu han cacdiém
X (x <x,,) matidd f'(x) bang 0 hac khong xaatinh thi

ham $ y = f(x) don diéu trén ndi khoang (% 1 % 4q)- Khi d6 gia

tri 16n nhit ( trong tng gia ti nho nhit ) caa ham 8 trén doan
[a; b] 1a s 16n nhit (twongtng $ nho nhit) trong cac gia frcaa
ham $ tai hai ddu mata, bva i cacdiém x noi trén.
2.2.3. Phwong phap tim gia tri I6n nhét, gia tri nhé nhat
2.2.3.1. Gia tri I6n nhdt, gia ti nhé nhdt cia ham $ trén mat
khodang

Dé tim gia ti 16n nhat, gia ti nho nhit caa mjt ham $ lién
tuc trén ndt khoang, ta ip bang bién thién @a ham 8 trén khang
d6 roi dua vao lng bién thiéndé két luan.
2.2.3.2. Gié trj lon nhdt, gia t nhé nhdt ciia ham ¢ trén mjt
doan

Dé tim gia ti 16n nhit, gia ti nho nhit caa mjt ham $ lién
tuc trén ndt doan, ta co th thuc hién mot trong hai cach sau:
a. Lap bang bién thién ¢a ham 8 tréndoan d6 i dya vao lng
bién thieéndé két luan.
b. Thuc hién theo quyic sau:
- Tim cacdiém x, (i= 1, 2 ...) théc (@ ; b) matai d6 ham $ f(x)
c6dao ham King 0 hac khéng catao ham:;
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- Tinh céac gia irf(a), f(b), f(x;) (i=1,2...)
- S5 16n nHit M va & nho nhat m trong cac gia irtrén Bn luot 1a
gi4 tri [on nhat; gia ti nho nhit caa ham é trén [a ; b].
2.2.4. Vidu

Cho mdt tim nhdm hinh vudngaoh a. Ngroi ta cit & 4 goc
4 hinh vuéng ing nhau éi gap tim nhom 4i dé c6é ndt cai hp
khéng rip. Tinh @nh aia cac hinh vudngilcit sao cho té tich
cua khbi hop 1a bn nhit.
Giai:  Goi x la 6 dai anh aia hinh vuéng bcit, diéu kién

0<X<E.
2
Thé tich kb hop 1a: V(x) = x(@-2x} , (0 <x <%). Ta phi
tim x, O (0;%) sao choV (X,) c6 gia ti 16n nht.
Xét ham 8 V(x) = x(a - 2x)*, v6i x O (O;%).
Suy ra:V'(x) =12x* —8ax+a’* =0

a a .
V'(X) =0 = x=—=, x =—(logi).
(X) 5 2( )

Lap bang bién thién:

x g a a
6 2
V'(x) + 0 -
2a°
V(x) E
0 (

Tur bang bién thién trén ta thy trong khang (0;%) ham 8

cO mot diém arc tri duy ntit ladiém arcdai x = 2, nén i d6
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, 3
V(X) c6 giatflon nhat maxV(x) = 2
©:2) 27
Vay dé khdi hop co tté tich I6n nhét thi phii cit hinh vuéng
coanh 2 .
6

2.3. GIAI PHUONG TRINH, HE PHUONG TRINH, BAT
PHUONG TRINH
2.3.1. Nhén xét

Mot sd 16p phrong trinh, B pheong trinh va Bt phrong
trinh cé ti¢ giai duoc bing cach ¢a vao tinhion diéu, tinh cédao
ham @ia ham 8. Sauday la nhiing tinh clit thuong duoc dungdé
giai phuong trinh, & pheong trinh va Bt pheong trinh.
Tinh chat 1: Néu ham 8 y = f(x) don diéu va lién tic trén D thi
s6 nghém aia phrong trinhf(x) = 0 trén D khéng nkiu hon mot
va f(x) = fly) = x=y,0Oxy0OD.
Tinh chit 2: Néu ham é y = f(x) ddng bién ( trong ttng ngtich
bién) va ham 8 y = g(x)nghich bién (twong ttngddng bén) va lién
tuc trén D thi 8 nghiém trén D @a phrong trinh f(x) = g(X)
khéng nhéu hon mot.
Tinh chit 3: Cho ham 8 y = f(x) c6 dao hamdén cip n va phrong
trinh f ™ (x) = 0 c6 m nghiém, khi d6 phrong trinh f ™ (x)= 0
c6 nhéu nhit la m+1 nghiém.
2.3.2. Vidu
Giai phuong trinh 3" =1+ x +log, (L + 2x)
Giai:
Diéu ki¢n: x> —%. Phrong trinhda cho trong duong wi:

3" + x =1+ 2x+log, (L + 2x)
= 3% +log,3" =1+ 2x+log, 1+ 2x) (2.4)
Xét ham é f(t) =t+log,t. Ta c6 ham &f(t) 1a ham $
dong bién trong (0 ; + )
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24) = f@)=f@+2x) = I =1+2x = F*-2x-1=0
Xétham é: f(x)=3*-2x-1
= f(x)=3*In3-2= f"(x)=3*In*3>0
Suy ra ham&f(x) c6 nhéu nhit 1 hai nghém.
Ma f(0) = f(1) nén plwong trinhda cho c6 hai nghim x =0
va x = 1.

2.4. CHUNG MINH B AT PANG THUC
2.4.1. Phwong phap chung ‘) ’
~ Co s ciia phrong phap 8 dung dao hamde ching minh lat

dang thrc la van dung tinhdon diéu acia ham 8, cu thé:

Xét ham 8 f(x) c6ddao hamtréndoan [a; b].
a. Néu f'(x)=0,0xO[ab] thi ham § f(x) ddng bén trén [a;b]
suyraf(a) < f(x)< f(b)
b. Néu f'(x)<0,0x0O[a;b] thi ham é f(x) nghch bén trén
[a;b] suy ra f(b) < f(x) < f(a)
2.4.2. Vidu

Chang minh &ng: e'> x [xOR. Ddu bing xay ra khi va
chi khi x=1.
Giai:

Xét ham 8 f(x) = & = x trénR. Ta co:

f'(x) = " -1, OxOR.
Phrong trinh f(x) =0 = &7~ 1=0 - x = 1. Tir tinh ctit
cua ham 6 mi suy raf(x) >0 khi x>1, f(x) <0 khix <1.

Ta c6 tang bién thién:
X -0 1 oo+
() - 0 +

f(x) +oo\ / oo+

f(1)=0
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T bang bén thién, ta thy f(x) >0 OxOR, xz1 va
f(x) =0 = x=1,nghala:e* ' = x xOR, diu king »ay ra khi
va ch khi x = 1.

Vay bai toanda dugc ching minh.

2.5. GIAlI CAC BAI TOAN HINHH QC
2.5.1. Phwong phap chung

Cac bai toanwc tri trong hinh bc theong dgaip la: xacdinh
toa do cia mbt diém, lap phrong trinh @a mdt duong thing hay
mot mat phaing dé mot biéu thac hinh ke naodo dat gia ti Ion
nhit hay nkb nhit. Théng throng khi dip dang toan nay ta gi
theo plrong phap sau:

Pit mot dai luong thayddi naodé king bén t (luvu y dén mién
xac dinh aia bén t), chuyn bai toan @ viéc khio sat ham it
bién t, saudé van dung dao ham éng nhr cac kén thic lién quan
dén ham nat bién dé giai quyét.

2.5.2. Vidu

. X+y-z-1=0
Choduong thing A c6 phrong tr‘lnh:{ y va hai

2x-y-1=0
diem A(2; -1; 1); B(1; -1; 0). Tindiém M thubc duong thing A dé
dién tich tam giac AMBiat gi& ti nho nhat.
e Xét cip vect phép tugn aia hai mit phing xacdinh duong
thing A 1a n (LL-1)va n,(2 -10), dwong thing A di qua
N(L; 1; 1) va c6 veotchi phrong U =|n;,n, |= (- 1-2:-3) hay
u=(L 2:3) nén plrong trinh tham & caa duong thing A 1a :
=1+t
y=1+2t
z=1+3
Goi M(1+t; 1+2t; 1+3t) ladiém thwc duong thing A.
Taco: AM(t-1 2t+ 2 3), AB(-L0; -1)
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[AM AB[=(-2t -2,-2t -1 2t +2)
Vay

Sy = ‘[AM AB (2t +2) + (2t +2)° + (2t +2)°

= ?/12t2 +20t+9

Xétham é: f(t) =122 +20t+9> 0.

Taco: f'(t) =24t +20, f()=0 - t:-g , ham 8 nay co

d6 thi 1a mot parabol cé &16m quay lén. D@6 f(t) co gia ti nho

nhét khi t = =2 khido M(l 2. §j
6 6 3 2

Vay dé dién tich tam giac AMB nb nhit thi M (%;—%;—gj.
2.6. GIAI CAC BAI TOAN L UQNG GIAC
2.6.1. Phwong phap chung

- Bién d6i biéu thirc lvgng gidc & dang nbt biéu thac caa
cung mt ham $ luong giac (héc mot nhdm hamuong giac) va
theo cung rat cung (h@ac mit géc ).

- Pit an phy, tim mién gia ti cua an phi. Chuyn hamda
cho \& hamdon gian hon.

- Sir dung dao ham va céc tinh éhlién quandén ham nat
bién dé giai.
2.6.2. Vidu

Cho ham & f(xX) =cos 2x+ 2(sinx+cosx)® - 3sin2x +m.
Tuy theo gia trcaam, tim gia ti 16n nht, gia ti nho nhat caa f(x).
Tu d6 timm sao chof f (x))* < 36, OxO R.
Giai:

Ta co:

f(X) = cog 2x+2(sinx+cosxX)® — 3sin2x+m

=1-sin? 2x+ 2(sinx +cosx)® - 3sin2x+m
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Pit: t =sinx+Ccosx, -2 <t<+/2.

Khi d6: t* =1+simx=sim2x=t*-1

Luc nay f(x) tré thanh:

gt) =1-(t*>-D*+2t®-3(t* -1 +m
=—t*+2t°-t>+3+m

= g'(t) = —4t°+6t° -2t = -2(2t* -3t +1)

t=0
= g't)=0- |t=1

f=2

L 2
Bang bén thién:

1
t 2 0 5 1 V2
g + 0 - 0+ 0 -
m+3 m+3
g(t) \ /
m-3%442 m+f—g m-3+2A/2

Tir bang bién thién taduoc:
min f(X) = ming(t) = m-3-442 ;
maxf(x) =maxg(t) = m+ 3.
Theo gi thiét bai toan thi:( f(x))? <36 = -6< f(x) <6
Bat dang thirc naydang i moi xO R, khi :
{—63 min f(x) {m—3—4\/§2 -6

- 4J/2-3<m<3
6= maxf(x) m+3<6

Vay dé (f(x))’ <36 OxOR thi 4/2-3 < m< 3.
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2.7. MOQT SO BAI TOAN TH UC TE

DPao ham @a ham 8 mot bién duoc tng ding dé giai quyét
nhiéu bai toan trong tirc & cuc Hng. Bé giai nhitng bai toan nin
vay, ta phii can ar vaodiéu kién caa bai toanté tim ra bén s doc
lap, biéu thac ham $ lién h giira dai luong phii khao séat i bién
sb doc lap. Sauday 1a ndt sb bai toan nir vay:

Vi du

Mot nha may &n xuit can hinh t bang kim loai cé thé 1 lit.
Tim kich thréc caa hinh to dé nha may &n xut ra cai candn it

kim loai nhat. N

Gidgi: Ta co céi cadugc biéu N

dién nhr hinh 2.1, gi r 1a ban

kinh, h chiéu cao @a hinh to

(don vi tinhcm). h
Pé t6n it kim laai nhit c6

ngha la tng dién tich (dén tich = -

toan ptin) caa hinh to 1a nho ( TP P

nhat. S~ - =7

Ta ¢ dang tiy néu cit mat
xung quanh&a hinh to theo ndt
duong sinh 6i trai ra trén not
mat phing thi ta 8 dugc Mot hinh chir nhat c6 chéu dai cac enh
la 277 vah.

Vi vay dién tich toan pin caa mit tru 1a A=2/r° +27rh.

Theo gi thiét cai can céluoc thé tich 1allit =1000cn’
1000

2

Hinh 2.1 : Minh lpa cho cai

Dod6:V = Bh=m*h=1000= h=

, thay vao kiu
thic A , taduoc:
A=2m*+2mh=2m" +2ﬂ(—102% =2m? 42000
m

Bai toan t& thanh tim gia frnho nhit caa ham é:

A(r)y=2m*+ 2000, r>0
r
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3_
Taco: A(r) = 4m - 20,?0: Al 7z 500

= A(r)= Oc»r-3‘/5—00 r>0
T

Lap bang bén thién:

0 [500 +oo
Vs

A(r) - 0 +

o] N4

Dya vao tng bién thién ta thy A dat gia ti nho nhit khi

r:3‘/@ . Pdng thoi h_1000 1000 =2/ 00_

Vay dé ton it nguyén Bu sin xuat can thi can hinhdrnay cé

r

ban kinhr =3 5—]070 (cm) va chéu cao gp d6i ban kinhc 1a

h=2r =23 @(cm).
Vg
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KET LUAN

Luan vian “Ung dung dao ham aia ham $ mét bién vao
viéc giai mdt sb 16p bai toan thupc chwrong trinh Trung hoc phd
théng” da thrc hién duoc cac vn dé sauday:
1. Théng qua cAc taidu vé ham $ mot bién dac biét 1a dao ham
dé hé thong va phan lgi mot b 16p bai toan théc chrong trinh
Trung hpc phd théng co th giai dugc bing dao ham éa ham é
mot bién. Cu thé 1a: cac bai toan lién quaién khao sat ham& bai
toan tim gia tr lon nhit, gia ti nho nhat; giai phuong trinh, k&
phuong trinh va Bt pheong trinh, cling minh Bt dang thic, mot
sb bai toan hinh ¢t va krong giac.
2. Déi voi mdi |6p bai toan, ngoai riimg nhin xét & dinh hréng
phuong phap gii, con c6 ning vi di minh hpa va pln cac bai
toan sung.
3. Phan cui caa ludn van gioi thisu mot sd bai todn tire €, giai
dugc binging ding aiadao ham ham&mot bién.

Hy vong fing, rdi dung d@ia luan van con tép tuc dugc hoan
thién va mo rong bon nhim gép pln vao viéc day, hoc toan thidc
chuong trinh Trung hc phb thong.



