Are you ready to start ME457
Self-Assessment Test — Answer Key

1. (a) Applications of Logarithms:

(i) pH = —log(2.5 x 107%) ~ 3.6
1 AT = R times more intense
ii) 1090769 = 1021 ~ 126 ti i

(iii) I =101,

2. (a) Prove each identity:

sin(2z) 2sinx cosz 2sinxcosz  sinz
(i) = = = =tanz 0O
14+cos(2z) 14 (2cos?z—1) 2 cos?z cosx
(i) cos.(233) +1_ ?(;03233 B
sin(2z) 2sinzcosxz  sinz
(iii) cos(z+ Z) +cos(z — ) =2coszcos(%) = 2cosx - 5 = 3cosz O

(b) Solve each equation:
(i) 2cos’r —cosx —1=0 = (2cosz + 1)(cosz —1) =0
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(ii) (2sinxz —1)(sinz —1) =0
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(¢) Graph of y = csca:
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3. (a) For f(z) = —22* +32% — 2+ 5:
(i) As x — +o0, f(x) = —00; asz — —oo, f(z) = —o0
(ii) Maximum 4 z-intercepts; maximum 3 turning points
(b) Given p(x) = 22% — 322 — 11z + 6:
() p(z) = (z — 3)(22 — Dz +2)
(i) p(-1)=2(-1)-3(1) - 11(-1)+6=-2-3+11+6=12

3x? 1
(¢) Asymptotes and holes of g(x) = T

5 : No holes; VA: xz =3 and z = —3; HA:
72 —

y=3
2¢ —1 —z —10
(d) Solution to ;+3 <3 §+3
22% — 8 2(x —2)(x + 2)
F = — = -
(©) For flo) = "0 flo) = T 2
(0, 5);
VA: x=3; HA:y=2; holeat (—27 %)

<0 = (—o0, —10]U (-3, c0)

a-intercept (2,0);  y-intercept

\H’\« (0.1.33333)
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4. (a) Let f(x) = 2® — 22:
(i f@—-f@) _2A-(=Y _,
3-1 2
. f(1.001) — f(1) _ —0.998997 — (1) _
(i) 0,001 ~ 0001 ~ 1.003 .
(i) f(1+h})L—f(1) _(1+h) —2(1+h)+1 _ h+3f; +h o yshan? B0

(b) Analysis of the given graph:
o 150 _0-3
3-0 3
(ii) Increasing on (—1.5, —0.2) and (2.2, 4);  decreasing on (—0.2, 2.2)
(iii) Local maximum at &~ —0.2; local minimum at z ~ 2.2
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