Batory AA HL Short Test 3 April 3, 2020

Name:

1. (4 points) Given that 1+ 2i is a root of the polynomial
P(r) = 42 — 242° + 692% — 1142 + 85

find the other roots.

If 142i is a root, then so is 1-2i. Suppose that the other two roots are «
and 3. Using the formula for the sum of the roots we have that:

1+2i+1-2i4+a+8=6

and using the formula for the product we have:

85
(1+2i)(1 —2)af = 7
Simplifying and rearranging we get
a+ =4
daf =17
This gives:
da(4 — o) = 17

which gives:
40 —16a+17=10

Solving the above we get a = 2+ %z Note that the equations are symme-
tric in o and (3, so we get two solutions corresponding to the two roots.

Finally the roots are 1 4+ 2¢ and 2 + %z
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2. (6 points)
(a) Show that:

( . . (:U)) V91— 224 — 22 — 22
cos| arcsin x + arcsin 5 = 5

). So sinf = x and siny = %

We let 0 = arcsinx and § = arcsin( 5

We want to calculate

z
2

cos(f + ) = cosfcosd — sinfsin §

We can draw two triangles representing 6 and 0 and calculate the
remaining side:

1 2
0 )

V11— a? Va—a2?

This gives:
cos(f + 0) = cosfcosd —sinfsind =

VA — 2
:\/1—x2><2x—x><§:
_\/1—x2\/4—ac2—952

2
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(b) Hence find the value of

o 2 amn( )

We just need to put = =

oIl into the previous formula:

3 1—32,/4-3 §
coSs (arcsin(\/ﬁ) + arcsin(2 )) \/ \/ 77
\/Zf 2 _ 3 1

VT T 7

2 2

(c) Hence write down the value of

. 3 . 3
arcsin | — | + arcsin | ——
r 1n<\/ﬁ> r 1n(2\/ﬁ)

Note that \ﬁ } \}é’ SO arcsin(\/%) < %, of course we also have
arcsin(; \/ﬁ) < 7, which means that arcsin(

. 3 . .
=) + arcsm(r/ﬁ) is in the
first quadrant and since it’s cosine is equal to

we have

3 3
arcsin (\/ﬁ) + arcsin (2 \/ﬁ) 7?:

S
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3. (4 points) Solve:
3+ 3cosz = 2sin’z

for 0 <z < 4m.
We use Pythagorean identity to get:

3+3cosz = 2(1 — cos’ x)

which gives:

2c08°x +3cosx+1=0

Factorize to get:

(2cosx + 1)(cosx+1) =0

1
So cos x == —3 or cosx = —1. We draw the graph of cos z for 0 < z < 4.

4

We get a total of six solutions:

c 2 47r87r3 107
x Ty e, O, ——
3773737 73
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4. (6 points)

1 1 4
Show that = )
(a) Show tha sin? + cos2x  sin®2z

Starting from left hand side:

1 1
LHS = — +—5— =
sin“x  cos?zx
cos? x + sin’ x
sin? x cos? x
1
sin® x cos? x
4
4sin® x cos? x
4

(2sinx cosx)?

4
— — RHS
sin? 2z
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(b) Hence find the exact solutions to the equation

1 116
sinz  cos?x 3

for —m < x <.

Replacing the left hand side using the above identity we get:

4 B 16
sin2x 3

V3

sin2rx = +—
2

solving this results in:

Now letting o = 22 we want to solve:

sin o = :I:é
2
for =27 < a < 27.

We draw the graph of sin « in the given interval:

) om dm 2r w7 21 dm om
“ 3° 3 3 333 3 3
which gives the following solutions for x (z = g)
or 2 0w wm™ ow oW 2w oW
S T Ay T TS v a9y A AY e o ) A
6 3 37 663 36



