4 Polynomials Nov 2019 (No Calculators)
3 pts 1. Subtract the sum of 3x — 7 and 2x + 3 from the product of -3 and 2x -7.

Ans.

4 pts 2. One of the roots of the equation x> +6x*—25x+c =0 is 1. Find the other two roots of
the equation. S

Ans.

5 pts 3. A polynomial function P(x) with integral coefficients has roots of 1,1+ 2 and
1 - 2. None of these are double roots. Find P(-1).

Ans.
Polynomials
1. 32x-7)—-(Bx—-7+2x+3)=-6x+21-5x+4=-11x+25. Ans. -11x + 25
2. 1|1 6 -25 ¢ Since ¢ — 18 = 0, the resulting polynomial from the division
1 7 -18 isx?+7x—18=0=> (x-2)(x+9) =0. So the other
1 7 -18 c-18 roots are 2 and -9. Ans. 2 and -9

3. Rootsare 1,1+ 2 and1-+2. Forl+J2 and1-2,x=1 42 orx—1=+2 or
x-1)=2x'-2x+1=2o0rx'-2x-1=0. Px)=(x'-2x-1)(x—1)=x>-3x? +x+1.
P(-1)=-1-3—1+1=-4. Ans. -4



4 Polynomials Nov 2018 (No Calculators)
3 pts 1. The product of (4x? ~x+3)(6x” +5x—2)= ax* +bx3 +cx? +dx+e. Find the value of

at+b+ct+d+e.

Ans.

4 pts 2. Find the sum of the absolute values of the roots of y= x4 +2x3 -7x% -8x +12.

Ans.
5 pts 3. The cubic polynomial f{x) pasﬁes through (0, 4) and has zeroes at x =1, x =3, and
x=15. Find f{4).

Ans.
Polynomials
1. , 4x% - x+ 3
6x% +5x—2
8x%2+2x -6
20x3- 5x 2+ 15x
24x4- 6x3+18x2
24x4+14x3+ 5x2+ 17x -6 24+14+5+17-6= 54 Ans. 54
2. 1|1 2 -7 -8 12 211 3 -4 -12 2|1 5 6 1,2,-2,-3
| 1 3 -4 -12 2 10 12 i 2 -6
| 1 3 -4 -12 0 1 5 6 0 1 3 0 Ans. 8

3. f(x) = a(x — 1)(x = 3)(x = 5). F(0)=a(-1)(-3)(-5)=4. a= 11‘5_ F(4) = -%(3)(1)(-1) = is‘-

[

Ans. 4/5



4 Polynomials Nov 2017 (No Calculators)
3 pts 1. Find the product of 4x — 9 and 3x% —5x+2.
* Ans.

4 pts 2. Find all value(s) of x such that 15x° + 71x% +86x+24 =0.

Ans.

5 pts 3. If p(x+3) = 542 +27x+38, find p(x ~ 3).

Ans.

Polynomials
L (4x-9)(3x* —5x+2)=12x*- 20x? + 8x — 27x2 + 45x — 18.  Ans. 12x° — 47x% + 53x — 18
2. |15 71 86 24 Sol5x’+26x+8=0
3L 45 -78 -24 Bx+4)(5x+2)=0. x=-3, -4/3,-2/5
15 26 8 0 Ans. -3, -4/3, -2/5

3. P(x—3) is 6 units less than P(x + 3) Thus P(x — 6) = 5(x — 6)* + 27(x — 6) + 38 =
5(x2—12x +36) +27x — 162 + 38 = 5x% — 60x + 180 + 27x — 124. Ans. 5x* - 33x + 56

-~



4 Polynomials Nov 2015 (No Calculators)

-3 pts 1. From what polynomial must 5x° - 2% +3x be subtracted from so as to obtain the

polynomial x'-27?

Ans.

4 pts 2. The rational Root Theorem (also called the Rational Zero Theorem) can be used to
generate a list of all possible rational roots of a function. What is the product of all the possible
rational roots, according to the “theorems”, of the function f(x), if

flx)=2x*=7x* + 5x* + 1

5 pts 3. [f one root of the equation x' -5x" -
“remdining roots. = ‘ =

4x +8

Ans.

29¢? +230x =204 =0 is 5 + 3i, find the sum of the

Ans.

Polynomials

1. 5% = 2x% +3x + (£} - 2) = 6x* - 2x.+ 3x -2

2. The factors of 8 are 1, 2, 4, 8 and tle factors of

Ans. :6x3 -2x2+3x-2

2 are 1, 2. Roots can be positive or negative.

So the possible roots are + [1,—,2, 4,8} The product: -1 (_1](—4)(—16)(—64)= -1024. Ans. -1024

1
2

3. The sum of the roots is 5. The sum of the

4

rest: 5 — (5 + 3i) = -31. : Ans. -3i



4 Polynomials Nov 2014 (No Calculators)

3 pts 1. Find all values of x such that x* — 12x + 20 =0.

Ans.

4 pts 2. Find the remainder when dividing x* +2x* +3x7 +4x° +..+8x" +9x+10 by X + 2,

Ans.

5 pts 3. for any integer values of ¢ and b, let S be the set of all rational roots for all cubic
polynomials of the form 6x’ + ax® + bx — 12. How many elements are in the set?

Ans.
Polynomials
1. x? —12x+20 =(x—10)(x—-2)=0. x=10o0r 2. _ - Ans. 10 or 2
2. Dividing synthetically using -2: |1 2 3 4 5 6 7 8 9 10
2, 20 -6 4 -18 24 -62 108 -234
1 0 3 -2 9 -12 31 -54 117 -224.

Ans. -224

ational roots of the polynomial with integral coefficients

3. By the rational root test, all r
m is the an integer factor of the constant (-12) and n is an

must be of the form m/n, where
integer factor of the leading coefficient (6).

12 has 12 factors: +1, £2, +3, 4, £6, +12: 6 has 8 factors: =1, +2,+3,+6
. . . 2 4 3
There are 24 rational roots in S: i%, t%, i—%, +=, 21, £, i—%, +2, £3,£4,£6, £12
b Z ) 2 4



4 Polynomials Nov 2013 (No Calculators)

2 2y? —1y? -xy? -x?y+x°y. Find the
3ptsl. Let A=3xly-xy? -4x’y +2x7y and B=xy’ -Xy XY '

polynomial created by 2(A +B)-3(A-B).

"AnSs.

4 pts 2. Find the solutions for the equation: x° + 19x= 8x?® + 12

Ans.

5 pts 3. Determine a and b such that 2 is a double zero for the polynomial:

x4 +(a—2)x’ +bx? +(a+bx+4

Ans.

Polynomials
1. 2IA+B)-3(A—-B)=2A+2B-3A+3B=5B—-A. Thus
5(X2y2 _Xy2 'Xzy-+X3}’)—(3X2y-X}’2 _4X3y+2X2y2):
SxPy? -5xy? - Sx'y +5xPy —3x?y +xy’ +4x’y - 2x7y?

ﬂ Ans.3x’y’ -4xy’ -8x’y +9
2. %7 +19x=8x* + 12 =» x* - 8x* + 19x — 12 = 0. By synthetic dividio

411 -8 19 -12 Now factoring (x —3)(x — 1). The soluticnszi
i 4 -16 12 o T,
1 -4 3 Ans. 1,3, 4
3. Dividing synthetically: 211 a=-2 b a+bh 4
2 2a 4a+2b  10a+6b
2 1| a 2a+b 5a+3b (10a+6b+4=0)
2 2a+4 8a+2b+8
1 a+

2 da+tb+4 (13a+5b+8=0)
Thus 5a+3b=-2=> 25a+ 15b=-10
13a+ 5b = -8 ==> -39a — 15b= 24

-14da=14 Soa=-1. 3(-1)+3b=-2,b=1. Ans.a=-landb=1

. !



4 Polynomials Nov2012 (No Calculators)

3 pts 1. Find the solutions of 2x* +3x-35=0.
Ans.

4 pts 2. Let P(x) = kx* +2k?x* +k*. Find the sum of all real numbers k for which x -2

is a factor of P(x). A
ns.

5 pts 3. IfP(x) =3x* + x* - 62x + 40, find all values of x such that P(x) = 0.

Ans.

Polynomials
1. 2x? +3x—=5=0=> (x—1)2x+5)=0. x=1o0r-5/2. Ans. 1 or -5/2

2. In order for (x — 2) to be a factor of P(x), P(2) = 0 =k(8) + k*(8) + k*. Factoring:
k(k? + 8k + 8)=0. One value of k is 0. The sum of the other two is -8, the opposite of the
coefficient of k. Thus the sum is -8. Ans. -8

3. Synthetically: -5/3 1 -62 40 3x? - 14x+8=0 9 Bx-2)x-4)=0
L =15 70 -40 Thus x = 2/3 or 4.
3-14 8 0 Ans. -5,4 or 2/3




4 Polynomials Nov2011 (No Caiculators)

3 pts 1. Find the product: (x + 2y)(2x — y)x + y).

Ans.

4 pts 2. If P(x) =3x" +x? - 62x + 40, find all values of x such that P(x) = 0.

Ans.

Spts 3. If 21x° - 50x*+90x* - 43x° + kx + p is divided by 7x* - 5x? + 3x + 4, there is
no remainder. Find the values of & and p.

¥

Ans.
Polynomials
Lo (x+H2y)(2X-y) =2x° + 3xy — 2y°. (2x7 +3xy — 2y }(x+y) =
2x* +3x7y = 2xy* + 2%y + 3xy? - 2y° Ans. 2x° +5x°y + xy? -2y’

2. 3x* +x? -62x + 40 =0. Solving by synthetic division: -5/ 3 1 -62 40
| 215 70 -40
3x2-14x+8=0 2 (3x-2)(x-4)=0 3.14 8 0

Anms. -5,4, 2/3

3x* - 5% + 8
3. 7x7 -5x* +3x+4)21x° -50x* + 90x° -43x* + kx + p
21x° - 15x* + 9x* + 12x°

-35x* + 81x' - 55x* + kx
-35x* + 25x%x* - 15x% - 20x

56x° - 40x°+ (k+20)x + p

56x° - 40x* + 24x  +32

(k—4)x +p—-32 Ams.k=4,p=32




4 Polynomials Nov 2010 (No Calculators)
3 pts 1. Find the coefficient of x* in the polynomial that results from

(x-D-2D)(x-3)(x-4).
Ans.

4 pts 2. Find the distance between the two x-intercepts of the graph of

2

y=x"-

(Y

-
x-Z,

o

Ans.

5 pts 3. Find the product of the greatest and the least roots of

%7 —x* =25x* —11x? +144x +180
Ans.

Polynomials

1. In any polynomial with real coefficients, the coefficient of the second term, when the
powers are ordered from highest to lowest, is the negative of the sum of the roots, when
the coefficient of the highest powered term is 1. Thus since the sum of the roots is 10,
then the coefficient is -10. Ans. -10

2. The x-intercepts are found when y = 0. Thus x* - 2x- 2=0 - 6x* - 13x — 28 =0.

Factoring: (3x +4)(2x — 7) = 0. Thus x = - 4/3 or 7/2. The distance between the intercepts
—1)and3y is1y+3y =4y. Ans. 4%

3. Using synthetic division: 3 |1 -1 -25 -11 144 180 The greatest root is 5 and
- 3 6 -57 -204 -180  theleastroot-3. The

511 2 -19 -68 -60 product of these is -15.
5 35 80 60

311 7 16 12
-3 -12 -12

211 4 4
-2 -4

1 2 Ans. -15



