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Caul (1,5 diém) Cho ham sdn xuit dang Cobb-Douglas : Q(K, L) = 20.L% K%
(Q 1a sdn lugng-don vi 141000 sidn pham; K 1a vén-don vila $1,000,000 ; L 1a lyc lugng lao dong-don vi 1a 1000 nguoi )
a) Tim sdn lugng bién t&€ clia von Q) va sdn lugng bién t& cia luc lugng lao dongQ, & miic
K=5va L=3.
b) Gid st K =5,L =3, luc lugng lao dong ting 60 ngudi/nim, von gidm $150,000 /nim. Ap dung quy
tic dao ham ham hop, uSc tinh téc do thay ddi clia sdn lugng.
Cédu 2 (1,5 diém) Bai todn phan bé von va diu tu sao cho sén lugng 16n nhét
Cong ty uSc tinh dude néu dau tu x (don vi 1a $1,000) cho luc lugng lao dong va y (don vi la
$1,000) cho trang thi€t bi sdn xudt thi s6 sdn phdm sin xuit dugc 1a
Q(x,y) —100x73 y% don vi sdn phdm
Biét 8 tién dau tu clia cong ty khong vugt qua $360,000. Hoi cdng ty phdi diu tu bao nhiéu tién
cho luc lugng lao dong, v bao nhiéu tién cho trang thi€t bi sin xuit dé sin lugng 16n nhat
(Q(X, y) 16n nhat)?
Cdu 3 (2 diém) (Resale value problem)
Gid tri bdn lai r(t) clia mot mdy sau t nAm(unh ar 1ic mua) S8 gidm vdi toc do ty 1& vdi hiéu giita gid
tri hién tai va gid tri ph€ liéu cia mdy. Tidc 1a, n€u S 12 gid tri ph€ liéu clia mdy thi r(t) thda

phuong trinh

%:—k(r ~S), v6i k=const >0 1a hiing s6 tj 1¢

Xdéc dinh r(t) bi€t gid tri mua méi ciia may 1a $24,000, gid tri 3 nim sau la $12,000 va gi4 tri ph&
liéu S = $500.
Cdau 4 (2 diém) (thdi gian t tinh biing thang, gid p tinh biing USD)
Biét gid p = p(r) cia mot loai sadn pham(hang héa) tai thdi di€m t thda phuong trinh vi phin
p"+8p'+16p=800+e~", p(0)=70, p'(0)=-1
Giai phuong trinh vi phan trén. U6c tinh gid cia sdn pham sau khodng thdi gian t dd 16n.
Cdu 5 (2 diém) (M hinh tang truéng logictic)
Gia st dan s6 mdt qudc gia sau ¢ ndm tinh tr nim 2013 1a p(t), don vi tinh 10 triéu ngudi, dudc xap xi
bdi md hinh phudng trinh vi phan logictic
p'(t)=0.003p( - % P), P(0)=9 (ticla, nam2013 dans& quéc gia 1a 90 tieu ngussi)

Giai phudng trinh tim p(t) va udc tinh gid tri cia p(t) khi t du I6n.
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Cdu6 (Idiém) Tinh tich phankép = [[10ye” dxdy; véi D: Xs
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% Ghi chii : Cdn bd coi thi khong duoc gidi thich dé thi.
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DAP AN TOAN CH(ngay thi 16/6/2014)

Cdu Noi dung Diém
hoi
Cdul 1,5d
, e . 20(L)E
a) San lugng bién t€ cua von : Q, = ?(Ej 0.5d
? e o 40(K)E
San lugng bién t€ cua lyc lugng lao dong: Q =? T
Séan lugng bién t€ clia von § mic K =5 va L=3:
, 20(3)% .
Qr (53) = ?(Ej ~ 4,74 (1000 san pham) 0.25d
San lugng bién t€ cha lyc lugng lao dong Q] § miic K =5 va L=3:
, 40(5Y% .
Q/ (53) =2 l3) = 15,81 (1000 san pham)
A y v, dL
b) Luc lugng lao ddng ting 60 ngudi/nim: — ~ 0,06
dt 0.25d
Vén gidm $150,000 /ndm: O('j_'? ~ 015
Udc tinh téc do thay doi sdn lugng
dQ 4QdK 4QdL
—=——+——=4,74%x(-0,15) +15,81x 0,06=0,2376 sén phdm/nam .
dt oK dt oL dt *(-019) g (1000 sinphdmiim) | 0.5
Céiu2 1.5d
2
. 100(y)2
Q, = T(;) =0 0.5d
Hé phuong trinh xdc dinh d€m dirng 1 vO nghiém.
200( x |3
=——1 | —1| =0
A (y]
¢ Xétwenbien:| 70
0<y <360
Q(x,y)=0
=0
¢ Xéttrén bi€n: y
0<x<360 0.25d
Q(x,y)=0
=360 -
¢ Xéttrén bi€n: y X
0<x<360
_ b %
Q(x,y) =100x"3(360—-x)"*= f(x), x€[0,360]

f'(x)=0

f(0)=0, f(360)=0




2 1
F(x) = 120(360—Xj3_ 200[ X JS

X 3 (360—x
2 1
P20 100(360—X)3_ 200( X ]3 -0
3 X 3 360-x
bit t= 360 - x ro6i thay vio phuong trinh gidi dugc t = 2, tir d6 tinh dugc 0.5d
X =120 va y = 240.
f (120) = 100(120) "% (240) 4 = 120003/4 ~19049 (sén ph&m)
Vay cong ty phdi dau tu $120,000 cho lyc Iugng lao dong va $240,000 cho
trang thi€t bi sin xudt d€ sdn lugng 16n nhat xAp xi 19049 (sin pham). 0.25d
Cdu3 2d
Phuong trinh dugc viét lai
' . |r(0)=24 )
r'@©) +kr=05K, vai 1" =?* (don vi $1000) 0.5
r(3) =12
Nghiém téng quat phudng trinh
— | kdt kdt
=l [IO,SkeI dt+CJ: e‘kt(jo,5ke"tdt+c) 0.5d
- e” kt(o,sekt +c): 05+ce” K 0.5d
r(0) = 24 0,5+C = 24 C =235
< —3k <~
r@) =12 |05+ce 3K —12 7 |k =0,2382
Vay r(t)= 05+235e~ 22382t (4qn vi $1000) 0sa
hay r(t)= 500 + 235008~ %2382 (qqn vi $1) '
Caud 2d
Phuong trinh thuan nhat tuong Gng : p"'+8p'+16p =0
Phuong trinh dic trung: k* +8k +16 =0 < k = —4 (nghiém kép) 0.25d
Nghiém tdng quat phuong trinh thuan nha't: P, (t) = C,e™ +C,te ™ 0.25d
Nghiém riéng phuong trinh p"+8p'+16p =800 (1) dang Y, = A
Tinh dudc Y, =0,Y, =0. Thay vao (1) dugc A=50. 0.25d
Suyra Y, =50
Nghiém riéng phuong trinh p''+8p+16p=e" (2) dang Y, = Be™
Tinh dudc Y, =-Be™,Y, = Be™'. Thay vao (2) dugc B = %
SuyraV, = %et 0.25d
Theo nguyén 1y chong chit nghiém thi nghiém riéng cla phuong trinh
p'+8p+16p=800+e~t 1a P(t)=Y, + Y,=50+ %e“ 0.25d

N

Nghiém tdng quat phuong trinh p'+8p+16p=800+e~" 1a




p(t)= P,(t) +P(t) = C,e™ +C,te™ +50 +%et
p(0)=70, p'(0)=-1 < C, z%, C, =2—26
p(t)= @ o +Ete““+50+%e‘t 0.25d
Khi t ddi 16n Ce™ +C2te““+%e“ ~0 nén p(t) ~50 (USD) 0.5d
Sau khodng thdi gian t dl 16n, gid sdn pham xap xi $50.
Cau s 2d
Phuong trinh dugc viét lai
p'®)-0003p =200 p2 o P°_ o3t - 70003
p Y 18 0.5d
biat y= _?1 = y'= % . Thay vao phuong trinh dudc
—-0,003
'+0,003y = —
y y 18
—10,003dt( .— 0,003dt 0.5d
< y=¢ I j 0’003e~[ dt+C
18
oy= —0003t“—0003 0003tdt+Cj
o y =g~ 0.003t (—_1e0,003t +c] o ~L_-1, cg—0003t 0.5d
18 p
18
< P 1gce o
-1 0.25d
0)=9 < C=— .
p(0) 18
18
p(t) = 1+ .e70,003t
Khi t @i 16n p(t) ~18. N6i cach khac, sau khoang thdi gian t di 16n, dan
s6 qudc gia xap xi 180 triéu ngudi. 0.25d
Cauo 1d
.y ) 0.5d
| = “dxdy = Idyleye‘Xydx = I( 10e™ }/ydy
= ||10ye = = [(-
o e},
2
= [(0-10e /]/ydy 10-1° 0.5
¢
1
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