Discussion quiz 5

UFID:

1. Find a polynomial function that has zeros in z = —1,2 = V2,2 = 3 and = = 4.
Solution : Since this promising polynomial has roots in above points, then it has the form’

(& = (=1))(z = V2)(x = 3)(z — 4) (1)
2. Use long division algorithm to simplify below expression.

x4+ 923 — 52?2 — 36x + 4
2 —4

(2)

Solution:
7' +92° -5 —36r+4 = (2 —4)(2*+9z—1) (3)

3. Use quadratic formula to find the complex roots of the equation 22 + 6z + 10 = 0.
Solution: If we consider our quadratic equation as ax? + bx + ¢, then roots x; and x5 will be

obtained as follow:
B —b+b? — 4ac

4
o 2a ( )
and
—b —/b? — 4dac
To = 2a (5)

Now, if we consider a = 1,b = 6, and ¢ = 10 then we have

—6+/—14
n=Ty o ©)

LR )

Since, v/—1 = ¢ then one can simplify roots and rewrite them as

T = —3 4 2i Ty = —3— 2i (8)

4. Write the quotient in standard form.

1—2
9
142 (9)
Solution : )
1—22 1—2¢ 1-—2 1—2
t = Cx 2 = (=20 (10)
1+ 21 1+2 1—2i (1+2:)(1 — 29)
12 — 2(24)(1) + (20)?
_ 20)(1) + (20) )
12 — (24)
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Here, I use two important identities

(a+b)(a—b) =a®>— b and(a — b)* = a® — 2ab + b* (12)
On the other hand
(20)° = (2)°(i)" = —4 (13)
Therefore, by considering above facts and putting them in 10 we have
1 9 o e Y
22. " 1 22' _ 1—4i+(—4) _ 3—4 (14)
1420 1—2 1—(—4) 5

5. If 1 —+/3i is the root of h(z) = 32° — 42 + 8z + 8.find all other real roots.
Hint: Use the fact that if a polynomial with a complex root has only real coefficients, then
the complex conjugate of that root is also a root of that polynomial.

Solution : By using above fact, since all coefficients of the given polynomial are all re-
als and 1 — v/3i is one of its complex roots, therefore the conjugate of this complex root,
1 + /31, is the other root of the given polynomial. Hence,

(z—(1—=V3)(z—(1+V3i) = (z—-1°=3i)* = 2?—20+1+3 = 22—2z+4

(15)
divides h(x) = 323 — 422 + 8z + 8. Here, I use identity from equation 12 to simplify 15. Just
consider 2 — 1 as (a) and v/3i as (b).Now, if one divides 32° — 422 4 82 + 8 by 22 — 22 4 4

then
33 — 422 4+ 82 + 8

=3z +2 16
x?2—2x+4 T (16)

Therefore, according to division algorithm
37° —4x* +8x +8 = (2 —22+4)(3z+2) (17)

As we saw 22 — 22 + 4 includes two complex roots of 323 — 422 + 8x + 8. Therefore, the only
real root of this polynomial is the root of

3r4+2=0 (18)

which is
r=— (19)



