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Suy ra S(x) dat GTLN tai diém x = % va GTLN cua dién tich hinh chir nhat la

mst=o3)=5

. CHon A.

Bai 46:
Cho mdt parapol (P):y = x* va diém A(-3;0). Xac dinh diém M thudc parapol (P) sao cho khoang

cach AM la ngin nhét va tim khoang cach ngin nhét do.

A My (-1;3);4M, =7 B. M,(~1;1);4M, =+/5
C. M, (-251); AM, =5 D. M, (~2;3);AM, =11
Giai

Goi M (x; xz) 12 mot diém bat ki cua parapol (P).

Taco: AM? :()H—E»)2 +x' =x*+x"+6x+9.

Khoang cach AM dat GTNN khi va chi khi f'(x)=4M?> dat GTNN.
Xét f(x)=x4+x2 +6x+9

= ['(x)=4x"+2x+6=(x+1)(4x’ —4x+6) =0 x=—1

BBT
X —0 -1 +00
f'(x) - 0 7
f(x)
\ 5 /

Suy ra f(x) dat GTNN tai diém x=-1 va f (—1) = 5. Do d6, khoang cach AM dat GTNN khi M nim &
vi tri diém M, (~1;1); AM, =+/5 . CHon B.

Bai 47: Mot tap chi dugc ban voi gia 20 nghin dong mot cubn. Chi phi xuat ban x cuén tap chi (bao
gom: Luong céan bd, coéng nhan vién, gidy 1in,...) dugc cho boi cong thuc
C(x)=0,0001x" —0,2x +10000, C(x) dugc tinh theo don vi van dong. Chi phi phat hanh cho mdi
cuén 14 4 nghin dong.

1) a) Tinh tong chi phi T'(x) (xuat ban va phat hanh) cho x cuon tap chi

. T . . .
b) Tiso M (x) = ﬂ duoc goi 1a chi phi trung binh cho mét cudn tap chi khi xuat ban x cudn. Tinh
X

M (x) theo x va tim s6 lugng tap chi can xuét ban sao cho chi phi trung binh 1a thap nhat.

2) Cac khoan thu bao g(*)m‘tién ban tap chi va 90 triéu nhan dugc tir quang cao va sy trg gitup cho bao
chi. Gia sir sO cuon in ra déu dugc ban het.

a) Chimg minh rdng so tién 1ai khi in x cudn tap chi 1a L(x)=-0,0001x" +1,8x —1000.

b) Hoi in bao nhiéu cudn thi co 14i.
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¢) In bao nhiéu cudn thi 14i nhiéu nhat? tinh s tién 14i.
Giai.
1)a) Tong chi phi cho x cudn tap chi la:
T(x)=C(x)+0,4x= 0,0001x” +0,2x +10000 .
10000
X
ta xét ham s6 y =M (x) trén khodng (0;+0).

b) Ta c6: M (x)=0,0001x + +0,2 voi x=1,2,... (6)

Trong d6 M (x) duoc xéac dinh bdi cong thic (6) voéi moi x >0, trong d6 ham s6 M dat
GTNN trén (O;+oo)

Ta co: M'(x) =0,0001- 100200 =0 < x=10000
x
BBT
X 0 10 000 +00
M'(x) - 0 +

M) \ 22 /

Suy ra min M (x) =M (10000) = 2,2

(0;+oo)

Vay chi phi trung binh cho x cubn tap chi thap nhat khi x=10000 (cudn). chi phi cho mdi
cuon khi d6 1a 2,2 van dong = 22000 (dong).

2) a) Tong sb tién thu dugc khi ban x cudn tap chi (x eN *) 1a: 2x+9000 (van dong)
S6 tién 1ai khi ban x cuén la:

L(x)=2x+9000-T(x)= —0,0001x” +1,8x—1000

b) c6 1ai khi L(x)>0 . Ttec la:
0,9-4/0,71 0,9+4/0,71

<x<
0,0001 0,0001

< 9000 —-+/71 000 000 < x <9000 ++/71 000 000
Vi X lay gia tri nguyén duong va
9000 —+/71 000 000 ~ 573,85 va 9000 ++/71 000 000 =~ 17426,15

Nén 573 < x <17427
c¢) xét ham $6: L(x) =-0,0001x> +1,8x—1000, x (0;+oo) va tim x>0 dé tai do L(x) dat GTLN
trén (0;+o0)

Ta co: L'(x) =-0,0002x+1,8 =0 < x=9000

—-0,0001x* +1,8x —1000 > 0 <

BBT.
X 0 9 000 +o0
L’(x) n 0 -

L(x) / 7100
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Suy ra {gax)L(x) = L(9000) = 7100

Vay mudn 13i nhiéu nhat thi phai in 9000 cubn khi d6 tién 13i thu duoc 1a: 7100 van dong
71 000 000 (dong).
Bai 48: Mot hanh lang gitra hai toan nha c6 hinh dang cua hinh lang tru ding. Hai mét bén ABB’A’
va ACC’A” 14 hai tAm kinh hinh chit nhat dai 20 m, rong 5 m, Goi x (mét) la do dai canh BC.
a) Tinh thé tich V ctia hinh lang try theo x.
b) Tim x sao cho hinh lang tru c6 thé tich 16n nhét va tinh gia tri 16n nhat do.

AI

Giai:
a) ¥ =5x3100-x" (m*);0 <x <10

b) Hinh lang tru ¢6 thé tich 16n nhét khi x = 5v2(m) va max / = v (5v2)=250(m’)

Bai 49: Cho hinh vuéng ABCD véi canh c6 do dai canh bang 1 va cung 4B 1a mot phan tu dudng
tron tm A, ban kinh AB chtr trong hinh vudng. Tiép tuyén tai diém M ctia cung BD cit doan thang
CD tai diém P va cat doan thang BC tai diém Q. Bat x=DP va y = PQ
a) Chimg minh rang PQ® = x> + y> —2x -2y +2 va PQ = x + y . T d6 tinh y theo x.
b) Tinh PQ theo x va tim x dé PQ ¢6 d6 dai nho nhét.
Giai:

a) y= l—_x; O0<x<l1

I+x

x*+1

x+1
doan thang PQ c6 do dai nho nhat khi x =~/2 -1

Bai 50: Mot ngon hai dang dat o vi tri A cach bo bién mot khoang AB =5 (km). Trén bo bién c6 mot
cai kho & vi tri C cach B mot khoang 14 7(km). Nguoi canh hdi ding c6 thé chéo do tir A dén diém
M trén bo bién vé6i van tde 4(km/ h) roi di bd dén C véi van toc 6(km / h). Xac dinh vi tri ciia diém
M dé nguoi d6 dén kho nhanh nhét.

Giai:

Pit x = BM;0<x<7. Khi d6 AM =~/x* +25,MC=7—x.

b) PO = ;0<x<1
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(gi0), 0<x<7

. : : : . VX425 7-

Thoi gian nguoi canh hdi dangditt Adén Cla T (x) =Y 2 + S al
Ham s T dat GTNN tai diém x = 23/5 = 4,472 (km)

Bai 51: ‘ , ‘

Mot hinh chép tir gidc déu noi ti€p hinh cau ban kinh a.

2.2
a) Chirmg minh rang thé tich caa hinh chop la: V = %, trong d6 x 1a chiéu cao ci=uta hinh
x—2a
chop. 7 ,
b) Vi gia tri ndo cua x, hinh chép c¢6 thé tich nho nhat.
Giai:

a) Mit phang di qua dudng cao SH ciia hinh chép va trung diém M ctia mot canh day cat hinh
chop theo tam giac cAn SMN va cit hinh cau theo hinh tron tim O, ban kinh @ ndi tiép tam
giac SMN.

C6 thé tinh thé tich hinh chop theo x va « = SNH . Sau dé sir dung dang thirc x =a + SO . Bé
tim h¢ thtc gitra a,x va «.
Ta co: HN = xcota; MN = 2xcota . thé tich hinh chop la:

V= %MNZ.SH = §x3 cot’ «

Ta tinh cot’ & theo a va x.
Tur dang thuc:

a . ) x> —2ax
=>sin"a=1-cos"ag=——-;

SH=0H+S0= x=a+ =
cosa (x—a)

2 2
2 cos o a
cot"a = =

sina x(x—2a)
Tt d6 suy ra cong thuc can chiig minh.
b) Can cha y V xac dinh khi x>2a.

Bai 52:

Mot soi day kim loai dai 60(cm) duoc cit thanh hai doan, doan thir nht udn thanh hinh vudng, doan
thir hai uén thanh hinh tron. Phai cit soi diy nhu thé ndo dé tong dién tich cia hinh vudng va hinh
tron la nhé nhat.

Giai:

D06 dai canh hinh vudng 1a x = (cm). DPoan day duoc ubn thanh hinh vuéng 1a

(cm).

T+4

240 33,6(cm). Ban kinh duong tron 1a r = 30
T+4 T+4

Poan diy diy duoc uén thanh vong tron c6 do dai la:

~26,4(cm
T+4 ( )
Ta c6: 4x+2m:60:»x=30;”r;0<r<@

T
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To6ng dién tich hinh vudng va hinh tron 1a S = 7z + x* = zr° + %(30 —ar)’

30
T+4

D& thiy S dat GTNN tai diém r =
Bai 53:
Nguoi tho can 1am mot bé ca hai ngin bang nhau, khong c6 nip ¢ phia trén véi thé tich 1,296m’.
Nguoi tho nay cit cac tam kinh ghép lai mot bé ca dang hinh hdp chir nhat véi 3 kich thudc mdi ngin
1a a, b, ¢ nhu hinh v&. Héi ngudi tho phai thiét ké cac kich thudc a, ,b, ¢ bang bao nhiéu dé d& ton
kinh nhat, gia sir 46 day cta kinh khong dang ké.
.a=3,6cm; b=0,6cm; c=0,6cm .
a=2,4cm; b=0,9cm; ¢ =0,6cm
a=0,9cm; b=1,2cm; ¢ =0,6cm
.a=12cm; b=1,2cm; ¢=0,9cm .

N w»

Giai:
V:2(abc):1,296
Ta co: S=2(ac+bc)+ab+2ac+bc+ab:4ac+3bc+2ab

(1)

Theo dé bai V =2(abc)=1,296 < abc = % (2)
Bai toan tro thanh tim a,b,c dé S_. véi DK (2)
Tu (1) Ta co:
4abc 3abc 2abc
S = + +
b a c

=4ﬁ.l+3.£.l+2.ﬁ.l
125 b 125 a 125 ¢

81 (4 3 2 81 ,.[4.3.2
=—)| —+—+—|2>2—33
125(b a cj 125 \ abc

L 81 [24
1253 81
125
)
Dau “=" xay ra khi: 4 = 3 = 2 = 4
b a c b
c=—
2

3
Thay vao (2): &.b.éz 81 <:>3b = 81
4 2 125 8 125

Vay a=0,9;¢=0,6
Chon C.

Dang 2:
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Mot so bai toan ng dung vé chuyén dong

Bai 54:

Mot vét chuyén dong c6 phuong trinh 1a S(¢) =40 sin(m + %),(t(s)), quing dudng tinh theo don
vl mét.

a. Tinh vén tdc cua vit chuyén dong tai thoi diém t=4(s)
b. Tinh gia toc cua vat chuyén dong tai thoi diem t=6(s).

Giai

a) Ta co: v(t) = S'(t) = 40(m‘ +%) .cos(m‘ +%) = 407zcos(7rt +§J
vay: v(4)=S'(4)= 407rcos(47r+%j :407%: 207(m/s)

b) Ta co:

a(t) = v'(t) = —407{7:1 +%) sin(m +§) =407 sin(m +%)

Vay: a(6) = v'(6) =—407° sin(67z +§j =—407° g =—20/377 (m / sz)

Bai 55:
Mot vat roi ty do ¢ phuong trinh chuyén dong 1a S (1)= 50t2,(t(s)), do cao tinh theo don vi 1a mét.
a. Tinh vén tdc cua vat roi tu do tai thoi diém t=6§s).
b. Sau thoi gian bao lau thi vét roi tu do dat van toc 50(m/s).
Giai.
a. Tacod v(t) = S'(t) =10¢.
Vay van toc thoi diem ¢ =6(s) 1a: v(6)=S'(6)=10.6=60(m/s)
b. Vay d¢ van tc cua vat roi do dat 50(m/s) thi: 50 =10¢ <> ¢ =5(s)
Bai 56:
Mot vat chuyén dong co van tdc duge biéu thi bai cong thuc 1a v(t)=5¢"+71,(¢(s)), trong d6 v(?)
tinh theo don vi 1a (m/s) W
a. Tinh gia toc cua vt tai thoi diém t=2(s). 7 .
b. Tinh gia toc cua vat tai thoi di€ém van toc chuyén dong cua vat bang 12 m/s.
giai:
a) Ta co: a(t) = v'(t) =10¢+7. Vay gia tdc cua vat tai thoi diém ¢ = 2(s)
a(2)=v'(2)=102+2=27(m/s)
b) Vat tai thoi diém vén toc chuyén dong cua vat bflng 12 m/s:
t=1 (t/ m)
t =-2,4(loai)

Véi t=1(s):a(1)=v'(1)=10+7 :17(m/s2)

v(t)=12<:>5t2+7t=12<:{
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Bia 57: (Bé KSCL THPT Viét Tri)
Mot chat diém chuyén dong theo quy luat S(¢)=1+3¢* —£,#(s). Van toc v(m/s) cua chuyén dong
dat gi4 tri 16n nhat khi t bang bao nhiéu.

A t=4 B.t=3 C.t=2 D. t=1
Giai:
Ta co: v(1)=S"(r) =61 —3¢
v'(t)=6-6t.
v(t)=0=6-6t=0<1=1
BBT
t 0 1 400
V() + 0 -

max

v(©) / \

Vay véan tdc cia chuyén dong dat GTLN khi t=1. Chon D.
Bai 58:
Hang ngay myc nudc cta hd thity dién ¢ mién Trung 1én va xudng theo luong nudc mua, va cac sudi
nude do vé ho. Tir luc 8h sang, do sau cia myc nudc trong ho tinh theo mét va l1én xuéng theo thoi
3

gian t (gi0) trong ngay cho bdi cong thirc h(z) =24t +5¢7 3 Biét rang phai thong bdo cho cac ho

dan phai di doi trude khi xa nude theo quy dinh trude 5 gio. Hoi can thong bao cho ho dan di doi
trude khi xa nude may gio. Biét rang muc nudc trong hd phai 1én cao nhat méi xa nude.
A. 15h B. 16A C.17h D. 18h
Giai:
Ta co:
h'(t)=24+10t -1

. t =—2(loai)
h'(1)=0<24+10i -1 =0 =
t=12 (t m)
BBT
t 0 12 400
h'(1) + 0 -

" / P —

Vay dé myc nudc 1én cao nhit thi phai mat 12 gid. Vay phai thong bao cho dan di doi vao 15
gid chidu cung ngay. Chon A.
Bai 59: (d& minh hoa Quéc gia 2017)
Mot 6 t6 dang chay vai van toc 10m/s thi nguoi lai dap phanh, tir thoi diém d6, 6 to chuyén dong
cham dan déu voi van tdc v(t)=-5¢t+10,(¢(s)), trong do t 1a khoang thoi gian tinh bang gidy, ké tir
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lac bt dau dap phanh. Hoi tir lic dap phanh dén khi dimg han, 6 t6 con di chuyén duoc bao nhiéu
mét?
A.0.2m B.2m C. 10m D. 20m.
Giai:
Ta c6: v, =10(m/s)
Gia toc cua 6 to chuyén dong cham dan déu: a =v'(r)=-5.
Tai thoi diém 6 t6 ding lai thi van tdc bang 0.
Ta co: v(zt) —vy =2aS < 0-10> =2(-5)S < S =10(m)
Vay 6 t6 con co the di dugc quang duong la 10m .
Chon C.
Luuy: ] ] i
Bai nay con c6 the ap dung tich phan dé tim quang duong di chuyén cua 6 t6 khi dung lai.

Bai 60: Mot con ca héi boi ngugc dong (tir noi sinh song) dé vuot khoang cach 300km (tdi noi sinh
san). Van téc dong nude 6km/h. Gia sir van toc boi cua ca khi nude du‘ng yén la v km/h thi nang

luong tiéu hao cua cé trong thoi gian t gio cho boi cong thirc £ ( )— cv’t, trong d6 c 1a hang sb; E
tinh bang jun. Van tdc boi cua ca khi nude ding yén dé ning luong cia ca tiéu hao it nhét 13 bao
nhiéu?
A. 9km/h B. 6km/h C. 10km/h D. 12km/h
Giai:

Van toc cua con ca khi boi nguoc dong: v— 6(km / h),(v > 6)
300 (1)
v—>6
Nang luong ti€u thy cua con ca khi boi tir noi sinh song dén noi sinh san:

2
E(v)=cv? 900 o 300 - 300cvy (3_ % j
v—06 (v—6) v—06 v—06

Thoi gian con ¢é boi tir not sinh song dén noi sinh san: ¢ =

2
E'(v)=0 e 220 [3— - j=0@3— =0 v=09.
v—>6 v—>6 v—=6
BBT
X 6 9 +00
E'(X) —

Emin

Vay van tdc boi cia ca khi nude dung yén dé ning luong cia ca tiéu hao it nhit bing
V= 9(km / h) . Chon. A
Nhan xé&t:
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3 300

D6i v6i bai ndy c6 rat nhiéu em tim nham ham E(v)=c(v—6) (J). Vasg tim dugc chon
y—
v=6km/h d6 1a Chon sai hoan toan vi van toc v trong biéu thie E(v)=cv't, v 1a van toc
thuc cua con cé khi di chuyén, con # 13 thoi gian con c4 boi tir noi sinh séng dén noi sinh san
g véi van tde cua con ca da trir di van téc dong nudc.
Bai 61: (trich tir Ludn van thac si Nguyé Vin Bao)
Chi phi v€ nhién li€u cua mét tau dugc chia lam hai phan. Trong d6 phan thit nhat khong phu thudc
vao vén toc va bang 480 ngan dong/glo Phéan tht hai ti 1& thudn véi 1ap phuong cua vén tc, khi
v=10km / h thi phan thir hai bang 30 ngan ddng/gid. Hiy xac dinh vén toc cua tau dé tong chi phi
nguyén liéu trén 1 km dudng 14 nho nhét?
A. 10km/h B. 15km/h C. 20km/h D. 25km/h
Giai:

Goi x(km/h) 1a van toc ctia tau. Thoi gian tau chay quang duong 1 km 1a 1 (gio).
X

Chi phi tién nhién liéu cho phan thir nhit la: 1 480 (ngan dong).
X

Khi van téc v =10km / h thi chi phi cho quing dudng 1 km & phan thu hai la:
%.30 =3 (ngan dong).
Xét tai van toc x(km / h) , 20i ¥ (ngan dong) chi phi cho quing duong 1 km tai van tdc x thi

chi phi cho quing duong 1 km tai vén téc x, ta ¢6: y = kx’
3

Ta co: 3=k103<:>k=%.8uyra y=

1000 -
3
Vay téng chi phi tién nhién liéu cho 1 km duong la: P ( ) 480 —+ 1?2))60 .
X
Bai toan tro thanh tim x dé P(x) nho nhét.
2
Pi(x)=-280, X
x~ 1000
2
P'(x)=0<:>—4—820+9iz0<:>x:20
x~ 1000
960 18x
P" -
(= X’ 1000
P(20) _ﬂ 18.20 20
20 000

Suy ra P(x) dat GTNN tai x =20
Vay vén tdc cua tau x = 20(km / h) .

CHon C.
Bai 62:
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. : : 1 . ,
Mot vat roi tu do vo1 phuong trinh chuyén dong S = ) gt’,trong d6 g =9,8m /s’ va t tinh bang gidy

(s). Van toc cua vat tai thoi diém t = 5s bang:
A. 49m/s B. 25m/s C. 10m/s D. 18m/s
Giai:
v=_S"'= gt nén tai thoi diém ¢ = 5s . Van tdc cta vat 1a:
v=9,8.5= 49(m/s) .CHon A.

Bai 63:
Mot chat diém chuyén dong thang theo phuong trinh S =¢' —3¢* + 4¢, trong d6 t tinh bang gidy (s) va
S tinh bang mét (m). Gia toc cua chat diém luc t=2s la:

A. 4m/ s B. 6m/s’ C. 8m/s’ D. 12m/s’

Giai:
a=S"=6t—6 nén tai thoi diém t=2s thi gia tdc cuia chat diém 1a: a =6.2— 6(m / sz) .
Chon B.

Bai 64:

Cho chuyén dong thing theo phuong trinh S =¢° +3¢> —9¢+27, trong d6 t tinh bang gidy (s) va S
tinh bang mét (m).Gia téc chuyén dong tai thoi diém van toc triét ticu la:
A. Om/ s B. 6m/ s’ C. 24m/ s* D. 12m/ s
Giai:
v=S8'=3"+6t-9;a=85"=6t+6
t=1

Tai thoi diém van tdc bi triét tidu: 3t° +61—9=0 < ,
t= —3(loa1)
Vé6i ¢ =1 thi gia tbc ctia chuyén dong la: a =6.1+6 = 12(m/s2) .

Chon D.
Bai 65:

Mot chét diém chuyén dong theo quy luat S = %t“ — %tz +2¢—-100, trong d6 t tinh bang gidy (s). Chat

diém dat gi tri nho nhat tai thoi diém:

A t=1 B.t=16 C.t=5 D.t=3
Giai:
t=-2(1
S'=£-3t+2=0< (7)
t=1
Vay chit diém dat GTNN tai t= 1s.
Chon A.
Bai 66:

Mot vat dang chuyén dong véi van toc 10m/s thi ting toc voi gia toe a (t) =3t+1 (m /s? ) . Hoi quang

duong vat di dugc trong khoang thoi gian 10 gidy ké tir luc bat dau ting tdc?
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A. 11100m g, 6800 c. B0 p, 2800

3 3 3
Giai:
a(t)=3t+1’
v'(t) = a(t); S'(t) =w(t)

Theo dé ta c6: van téc ban dau 1a lO(m / S)

= v()=3¢ +%t3 +10(m /s)

S(t) :%P +ét4 +10¢(m)

Quing duong vat di dugc trong khoang thoi gian 10 gidy ké tir luc bat dau ting toc 1a:

5(10)= @(m).

Chon C.

Bai 67:

Mot vat chuyén dong véi van toc v()(m/s), c6 gia toe v'(1) :%(m / sz) . van tbc ban dau cua
+

vat1a 6m/s. Van toc cua vat sau 10 gidy 1a (Iam tron két qua dén hang don vi):

A. 14m/s B. 13m/s C. 11m/s. D. 12m/s.

Giai:

Van toc cua vét sau 10 gidy 1a v=6+7=13(m/s) . Chon B
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