Final Exam

MAT 1800 Elementary Functions

Fall 2022
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2. fz) = %

has domain restrictions #2 — 25 > 0 and x — 8 # 0.
22 — 25 = (z +5)(z — 5) > 0 on the interval (—oo, —5) U (5, c0).
x # 8, so the domain of f(z) is (—oo0, —5) U (5,8) U (8, 0)
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(f +9)(0) = Vax0+ —4

Finally,



(b) f~1(1) occurs when f(z) = 1.

Vdr —3=1

Vix =4

4z = 4*

=16

So f~1(1) = 16.
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The vertex is (z,y), where z = 6 and y = h(zx).
T 3T
y = h(2) = 209

So the maximum height of the rocket is 209 feet.
6. We know —2 is a solution to p(z), or that p(—2) = 0. Long division of p(x) by = — (—2) = x + 2 gives
p(z) = (z +2)(z? — 62+ 5)

Factoring x? — 6x + 5 gives

p(@) = (z+2)(z - 1)(z - 5)
So p(x) has roots —2, 1, and 5.
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Using the point (5, 60) gives

Updating @ to

Plugging in 10 gives

There are 45 bacteria after 10 hours.
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cos™t (eon (7)) = o (cos (7))

V2
= cos 5
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13. (a) The period is g =5 = The amplitude is | — 4| =4

(b)

NP

14. tan(f) = —2 and cos(f) > 0.
sin (% — 9) = sin (g) cos(f) — cos (%) sin(f)

= ﬁ cos(f) — g sin(6)
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By the pythagorean theorem, cos(f) = 53—\/? and sin(f) = 733@. After substituting we get
sin (T~ 0) _ V2 53 V2 3V
4 2 34 2 34
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15. cos?(z) — 2cos(x) = 0 can be rewritten as (cos(z))? — 2cos(z) = 0. Let u = cos(z). Then we have
u? —2u =0

The solutions to this equation are u = 0,u = 2. So cos(xz) = 0, cos(x) = 2. Since cos(x) = 2 is an

. a0 3
extraneous solution. cos(x) = 0 means that « = 3 or r = 5
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sin(z) cos(x)

= - sin(x) cos(x)




