MATHI110 — 2003 Exam Solutions
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()30 (b) 0.7

, (0 30 0 30\ (21 0

() L7 = < 0.7 0 07 0 /]~ \ 0o 21
37800
15729

1800
W) ]

0 =30 0o L
21\ —07 0 & 0
1800 1070
—1 _
(f) L l 749 ] - l 60 ]
Question 2

(a) pH = —log;y(8 x 1077) = —(log;o(2*) +logyo(1077))
= —(3logy((2) — Tlogy(10))
= —3x03+7=6.1

Ay  T+2 -9 9
b) Sl =2 = = — = -2=—"x1+0D
(b) Slope i 1 = 4>< +
= y-int tb—9 _ !
y-intercept b = 1271
9 1

Equation: y = 4% + 1

© b 3 b2 4+9 25
C)x = —— = — = CcC— — = —_ =

0= 79 2 T T g 11
a = —1 = vertex a maximum

—bi\/b2—4ac_3i5
2a 2
= 4or —1

Roots: =z =
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Figure 1: Graph of y = —2? 4+ 32 + 4

(d) Frequency = 3; amplitude = 2; phase = —%
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Figure 2: Graph of y = 2sin(3z — 1)

Question 3
(a) logy(z) =322 =r=>2=28

(b)Sex:2<:>ex:§:>x:1n(
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(d)dr—y=—-1lie y=4z+1
— 9 _ _2 2
2r+3y=21e. y=—-350+3



(0) dy) = (15x2.7)+(32x7.1)+ (41x9.2)
= 64.49
Sor o= 88 Y y=190; (Z x)2 — 77.44
> a® = 2.25+10.24 4 16.81 = 29.30
3 x (64.49) — 8.8 x 19.0

3(29.3) — 77.44

1
a = §(19.0 —2.49 x 8.8) = —0.97
=y = br+a=249x —0.97

Question 4

(a)(i) f'(z) = —— cos (g) ) =7

N gl 1 , 3

(ii) f'(x) = m?)xz; )= 3

(iii) fay) = ZEo3EPHD) - @304 2%

(z2 +1)?
327 —2x -3,
S (1) =-2

(b)(i) P(0) = 10,000
t — oo = P(t) — 10,000

(ii) P'(t) =10,000(e " —te™") = 10,000e*(1 —t)

0 whent=1=tg

1
P"(t) = 10,000e "t (t — 2) = P"(to) = 10,000 (__) <0
e

= P(1) a maximum.
(i) P(to) = 10,000(1 + 1) = 13700

Question 5
. 2 1 3 3 2
(a)i) [ —= —|—3x—{—4dfc:—§x —|—§£C +4x+C
1
(ii) /emedac = —567233
1
(iii) / sin(3x)dr = [_§ COS(3JJ)]
0

C
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(c) dr+l=a2’4+2+3=2>2-3x+2 =
(x—=1)(xz—2) =

= Intersection of graphs at (1,5) and (2,9).

2
Area :/ (4z +1) — (2® + 2 + 3)dx
1

2
:/ — 2% +3z—2dx =
1

Question 6

(a) P'(t) = 1000e~0-

0.5(10000 — P(t)) =

dP
= — =0.5(10000 — P(t))
(b)(i) P(0) = 8000
—0.5t __
(i) 10000 — 2000e =

6_0'5t

1

(C) f(l',y) =Ty

of _. 9f _ 9% 0.00= % 0.0 =
9oV gy = = 3,00 =500 =0,

H($,y) =

0 1
1 0
(fmn:fyy:(); fmy:fymzl)

0.5(2000e0-5%)
1000e 95t

9000 =
~1000

—2000
t =2In(2)

= det(H) = -1 <0 for all (z,y)



