Investigations in Engineering Self-Assessment -
Solutions

Center for Talented Youth
Spring, 2011

1 Introduction

Here are solutions to the problems in the self-assessment. You may use these
to check your answers and your work.
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Midpoint = (“;”,ylgyz)
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(4—3i)2 = 16— 12i — 12 — +9¢2
= 16—9— 24
= T—24i



3) Complete the square. The vertex is the max.

2?24+ 6r—7 = —[2*—62+7]
—[2? —2(32) + 9 — 2]
— =372

Vertex = (3,2)
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5)
f(2+3i) = (2+3i)*(2+3i—7)?
(2 + 30)%(—5 + 3i)?
(4 + 2(61) + 94%)(25 + 2(—15i) + 942)
(=5 + 12i)(16 — 307)
—80 + 150¢ + 192i — 360¢*
= 280+ 342:

6)
dx? + 12 + 34
x—3) 4a’ —2r +5
— 42 + 1222
1222 — 2z
— 1222 + 362

34x +5
— 34x + 102

107

The remainder is 107.



7)
1 5 -2 —24
-3 -3 -6 24
1 2 -8 0

So, -3 is a root and (z + 3) is a factor.

f(z) =a®+52° — 22 — 24
= (z +3)(2* + 22— 8)
=(x+3)(x+4)(x—2)

The function has zeros at © = 2, —3, —4 and f(0) = —24.
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8)

g(z) = (x+3)(x — (2 —31))(x — (2+ 31))
=23 — 2>+ 2 +39

9)
Tr— 2

(x —3)(z+2)
Domain={z e R |z # 3, -2}
Range=R




10)

11)
<x5)1/5 ; (612)1/5
s o= el2/5
12)
(x4 3)(z—3)
1@ = e =

x-intercepts at (3,0), (-3,0)
x # +4 = vertical asymptotes at © =4,x = —4

degree of numerator = degree of denominator = 1, so horizontal asymptote
aty=1
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1)

2)

3)

4)

Trigonometry

cot(x +m) =

g(x) = Asin (2?”[(95—4) - 2]) +3=Asin (%”[x— 6]) +3

at—b*  (a® —b?)(a® + %)

_ 2 2
a2—b2_ a2 — b2 =a”+0

-4 4
81n9—cosﬁ__26 29 _ 1
ﬁ—sm -+ cos =
sin“  — cos? 6

0<a<m/2

and
sin a =1/2 so
a=m/6

2 =7/3
sin(20) = V/3/2



5) Use the Law of Cosines. ¢® = a? + * — 2abcosy =

a’? + b —
cosy = ————

2ab
~ 9+36—-49
B 36
=-1/9
v =cos H(—1/9)
= 96.4°

6) Show sinzcosztanx =1 — cos’z

LHS (left hand side) = sinx cos ST
cos T
=sin’z
=1 - cos’
= RHS
7)
cos(x — m/2) = cosx cos(m/2) + sinxsin(r/2) = sinz
8)

3(—2 sin(a —2i_ b> sin(a ; b)) = 3(cosa — cosb)

4 Miscellaneous

1)
(x4 2)(x —2)
(x—2)

limy_so =limygpx+2=4



2)
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3) Function is continuous at z = 0. It has a jump at x = 2, therefore it is
discontinous at x = 2.
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Volume of a sphere = 47r3/3
Vi — Vo
The fracti =
e fraction A
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