MATH110 FINAL 2004 — SOLUTIONS

Question 1
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Question 2
(a)
pH = —log10(10x) = —logip(10) — logio(x)
= —14+62=52
(b)
5—(-1) 6
1 = _— = — = —2
Slope o —
Yy = —2r+a= —1=-2+a=>a=1(y — intercept)
Sy =—2x+1.
(0 zo= 5t == gy = Bt = 2 =g

Vertex a minimum since ¢ = 1 > 0.
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Frequency = 2
Amplitude =
Phase shift =

Question 3
(a) 23 =3 =z =37 = (£3)? = £33

(b) 3ln(z+1)=1=az+1=e3s = 2 =e3 — 1.

(2

(c) 263x:5:>3x:ln(g):>x:ﬁ

(d)

y = x—1
y = 2> —6x+5
9 = 1 or 6
o = —-Tr+6=
y = 0 or 5

Question 4
(a) (1)

1
fl(x) = 4x3+21x2+2x—1+ﬁ
fl(1) = 4+21+2—-141=27

f'(x) = 2mxcos(mz?)

(1) = —2r¢



(iii)

(b) (i) S(0)=0.01
lim S(t) = 0.01 since lim vt e ™' =0
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(c) (i) [ 327 —4x+1dw—§ —2r*+x+c

(ii) /2 = dr =1In(3) — In(2)

(iii)

SIE]

/0 cos(6z) dz = [%sin(6x)} — —sin(n) — - sin(0)
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Question 5



At) = —kAge™ = —kA(t)
A(t) = 2379
11.5 = 23¢9 =t= _lg(s) = 51In(2) minutes
Pt) = L—Ae™
P'(t) = kAe™ - k(L — P(t)) = k(Ae™)
= P'(t)
P(t) = 2000 — Ae "
P(o) = 500 =2000— A= A = 1500
. 1500 = 2000 — 150001 =
e 0l = 300 — 1. ¢ = 210 — 10 In(3) weeks.

Steady State L = 2000.

Question 6

of af )
e 2z + 8xy 9y 2y + 4x
Jee = =2+ 8y f:vy:fyngx fyy:_2
of  of
Now %(0,0) = (0,0) =0 and
-2 0
H(0,0) = ( 0 9 ) c.detH =4>0..(0,0) (e« max.)



