Homework 6 Solutions
ECON 441: Introduction to Mathematical Economics Instructor: Div Bhagia

Exercise 10.5

1. (a) 2%+
(b) _961—9t
(c) 2re”*!
(d) —10ze2""

(e) (2ax + b)eax2+bx+c

dy d dx

(f) T xd—ex +exd— =xe*+e* =(x+1)e"
X X X
d
(g) d—y = x? (2e2x) +2xe®* = 2x(x + 1)e*
X
(h) Z’_y =a (xbeb“c + ebx”) = a(bx + 1)eP**°
X

4

3. X -2
dt 713 t
(b) @ _ act®1 _¢
dt at¢ t
d 1
© ==
dt  t+19

dy _20+1) _ 10
dt — “(@+1)2 t+1

dy 1 1 _ 1
(e)a_x 1+x  x(1+x)
dy d 1 -8 1-9x
—=—]1 In(1-x)]=— =
(f) dx dx[nx+8n( »)] x+1—x x(1-x)
dy d 2 1 1
®) 2 = 2y~ In(+ 9l == - 7= =975



ECON 441: Introduction to Mathematical Economics Div Bhagia

2
(h) dy = 5x422 1 20x31n 22 = 1043 (1 + 21nx2) =10x3(1 +41nx)
dx x2

7. (a) Sincelny =In3x — In(x + 2) — In(x + 4), we have

ldy 1 1 1 8 — x2

ydx x x+2_x+4:x(x+2)(x+4)

Hence,

dy _ 8-x> 3x . 3(8-x?)
dx  x(x+2)(x+4) (x+2)(x+4) (x+2)2(x +4)2

(b) Sincelny =In (x2 + 3) + x2 + 1, we have

2x (x2 +4
ldy  2x  , _2x(x"+4)
ydx x2+3 x2+3
Hence, )
dy 2x(x*+4) /4 241 _ 2 241
E_—x2+3 (x +3)e —2x(x +4)e
Exercise 7.4

1. (@ y= Zx? -1 1X%X2 + 3x§

ﬂ = Gx% —22x1x9, ﬂ =-1 1x% + 6x9
dx; X9,
5X1 +3

d =

(d) y 2
dy 5(x2-2)-(5x1+3)-0 5
dx) (x2 — 2)° x2—2
dy O0-(x2-2)-1-(5x1+3) —(5x1+3)
dxg (x2 — 2)2  (xg-2)?
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2.& 3.

(@ f(x,y)=x%+5xy—y°3

fx = 2x+5y — fx(1,2) =12
f,=5x-38y2 — £,(1,2)=-7

(b) f(x.y)=(x*-38y) (x-2)

fi=2x)(x-2)+ (x2—3y) -1
=2x% —4x+x2-8y=3x2-4x-3y

Then £,(1,2) =3 -4-6= -7
fy:—S(x—2)+(x2—3y)-O:—3x+6

Then £,(1,2) = -3+ 6 = 3.

5. U=U(x1,x2) = (x1 +2)% (x2 + 3)3

7.

(a)

2U
Uy (x1,x2) = 2 (x1 +2) (xg + 3)° =
X1 + 2
3
Us (x1, x9) = 3 (1 +2) (5 + 3) = —2
X9 + 3

(b) U1(3,3)=2(3+2)(3+3)>=2x5x6%=2160

(a)
fy)=x*+y3+2*
fr =2x
fy=3y"
fo =47
2x
Vf(x,y,2)=| 3y?
473
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(b)

f(x,y,2) = xyz
fx=yz
fy=xz
fe=xy
yz
Vix,v,2)=| xz
Xy

Exercise 8.1

4. Q=kp™ k>0,n>0

(a) i0
X - _nk -n—1
dp P
&4 = 9 p_ —_nkp_n_l R
“Tdp 0"

No, the elasticity does not depend on the price.

(b) Whenn=1, Q= %,Sd:—l
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6. 0Q=100-2P+0.02Y

(a)

Exercise 8.2

3. (a)

P =20,Y =5000 — Q =100-40+ 100 = 160

dgo P 20
—  —=-2-—=-02
dP Q 160 025
dQ Y 5000
-—=0.02- —— =0.62
w0 0.0 160 0.625
_x1+x2
dy 1(xp+x2)—1-x1 X9
dxi (x1 + x2)* (x1 + x2)*
dy O-(x1+x9)—1x3 -X1
dxg (x1 + x2)? (x1 + x2)?
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X2 X1
dy = 5 aX1 - —2dx2
(x1 + x2) (x1 + x2)

4. Q=a+bP2+RY2 (a<0,b>0)

dQ P 2bP-P 2bP2
E = — .. — = —
CPTAP QT T Q a+bP2<RI2
gR:d—Q-Ez—R%_I.B: R1/2
FTaR 0 Q 2 (a+bP?+RY2)
5.
degp  AbP(a+bP2 4 R2) —26P (2bP?)
dp (a + bP? + R1/2)?

4bP (a + Rl/z)

(a + bP? + R1/2)?
Denominator is positive. Numerator is positive when a + R}/2 > 0. So —dZ%P >0

when a + R1/2 > 0 and d‘;?f’ <0whena+RY2 <0.

de ~bP2R™1/2
ok _ 5 <0
dR (a4 +bP2 + R1/2)
d ~bPR™1/2
0K <0

dP  (a+bP? + R1/2)?
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R7V2 (a+ bP? + R1/2) - ROV2R12

dSQ’R
dR 4 (a + bP2 + R1/2)?
_ R'Z(a+bP?)
4 (a + bP2 + R1/2)?
Similar reasoning as before, d;% > 0 if a + bp? > 0 and dfl%’* <0ifa+bp? <O.
6. x= y}/z +p2
dx p -2p~2 -2 <0
Exp=— - -— = =
7. (a) U=17x%y3
du = uydx +uy - dy
= 14xy> - dx + 21x%y? - dy
= 7xy?*(2y - dx + 3x - dy)
(f) U=(x-3y)

du = 3(x — 3y)%dx + 3(x — 3y)%2(=3)dy
= 3(x — 3y)%(dx — 3dy)
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Exercise 8.4
2. (a)
z=f(x,y) = x> - 8xy—y°
x =3¢
y=1-t
dz . dx dy
dr A dt th dt

— (2x - 8y)3 + (—8x - 3y2) (-1)
= 6x — 24y + 8x + 3y?

=42t —24(1 - 1)+ 3(1 —1)?
=312 +60r - 21

z= f(u,v,t) =7Tu+ vt
u:2t2,v:t+ 1
dz du dv
E —qu'FfV‘E‘F
=704t)+t.1+v

dt
Jrgg

=28t +r+r+1
=30r+1

z= f(x, 1)
X =a+ bt

y=c+ Rt

dz . dx dy
ar g gt
=bfc +Rf, + f;
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4.

(a)

w = f(x,y,u) = ax® + bxy + cu
X =au+ Bv

y=yu

dw dx dy

E—fxa+f)"a+fu
= (2ax + by)a + ybx + ¢
= (2aa + yb)x + aby + ¢

= (2aa + yb)(au + Bv) + yabu + ¢

w = f(x1,x2)
X1 = 5u + 3v

xzzu—4v3

dw dx; dxo

v T
:fl . 1Ou+f2 = 1Ouf1 +f2

dw dx dxo
dv h dv t 2 dv

=fi-3+f (—12\/2) =3f1 - 12V2f2



