PROPOSED SOLUTIONS TO
PROBLEMS ON CUBIC POLYNOMIALS
FOR S.R.

BY

M.A. TOLENTINO

Tolentino Tuition, Grade 11 Mathematics

27 May 2026



CONTENTS

QUESTION 9(a)
QUESTION 9(b)

Page 2 of 6



QUESTION 9(a)

9. (a) Find the vaiue of m if (x + 3) is a factor of the cubic: 2x® — 15x% + mx - 21 (4 marks)

There are two ways to do this!

The first is quicker, but I recommend the second, as the
second involves calculations that can aid us in Question 9(b).

I. Using the ‘factor theorem’
Since we know that (x + 3) is a factor of

2x3 — 15x + mx — 21 (which we will call P(x)), we

know that x = —3 will be a zero/solution to P(x) —
meaning — if we substitute —3 into P (x), P(x) will
equal zero!

(x+3) s a facer o} 2x3 ~15x* r mx — M

Factow Thaoven : IJ: OHe—¢e) s 4‘5/1!‘(.5'9" a‘,f
Plx), then Pl =0

o (xt3) s x-¢) , = -3
s PL-3) =0
P(-3) * 2(-3)*-15(-3)*+ m(3) -2 = 0O
2=27)-/5(9) -3m -2l =0
-54 —-135-23m -2] =0

i

'~ 210-3m =0

= -Sm,:-}—?alo.
- . 210
_ MY
L m = -70
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2. Alinear factor multiplied by a quadratic equals a
cubic polynomial
Since we know that (x + 3) is a linear factor of P(x),
and we know that P(x) is a cubic polynomial, we also

know that some quadratic function ax? + bx + ¢
exists such that

(x + 3)(ax? + bx + ¢) = 2x3 — 15x% + mx — 21
Because a linear function (a function where the
highest degree is x') multiplied by a quadratic

function (highest degree x?) equals a cubic function
(x! x x2 = x1%2 = x3),

(x¥3) s a, fgm,d:mr 05 D.xz"-‘\s;x,a’i- M- 2\

oo (xR (ox* rbox £ = Qx93 mx— R\

ax® » 3o+ bx® + 3w rex +dC =ttt

ax® + 3atrb)x® ¢ (Bbr)x t3c = -c-

{ ax> = h§)o=m=-&}

- w

1

At 4 (640 %% 3 Bor Ox 3¢

{.“'(6*'5)3&?' = -15%% ) bxb=-15, b= - 'g,\k

22 155>+ (3-aD Ay ¥ 3T co-

axZ~18x* ¥ (=63 ¥3c = oo

§ r3c= sz -7}

2 = 15+ (DB = oo

223 15 = T0x ~ 24 = 2o3 16> 4 oL —

-70x * mx

m = =70
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QUESTION 9(b)

" (b) Hence find 2l solutions of the cubic equation:  2x? — 15%2 + mx—21=0 (2 marks)

Find all solubions o Ax® = 155 ~70x — 2\

From. () we lenow €hat :

9ad~ 155> 7o - ) = (x43)(axF b bC)

And alse that a = 2 L=-0, ¢z =7"

S U35 *-70x =) 2 (D) (3> —Wx =7
Loamber thet sodubons & cubics an 7
easitt & finod when they ae In s
(X -a)(x—L)Y(x=¢)

|

Jorm
Y

.,} W ,ﬁc(oﬁ% (x>~ 21x-7) wsia_cj the Quadva(y‘c

/}‘ﬂlfMlALﬁ/ f Ax?*- Hx -7 =0
xx —bt Apr-—4ac
La

= A e 47
4.

S P Py
-

4
s TN - (meT '
— a2 or R+ Laa7
N B
Continued on Page 6.
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Find all solubions o A3 - 1558 ~70x — 2\

Fromt () we lenow €hat :

Ix3~ 1595 70x - 2\ = (3c+3)(a3t?“4-\oxi—C)

And also that a=>2, b=-91, ¢= 7"
Y Q3 [ -70x =) = () (3xF - 2% =7
Remember that sedubons b ocubics ant 7
easiest b ,fww( wlein fkua, at n_ Yus
L,}ormr (X -ay(X—LHCX— C3 \

I} we fuctwrse (3x>-Hx-7) wing Ut quadiabe
}wmv\M 3

Y3 = O 0 - = (xrD)(x - ( D:H%:“:‘;“(_x‘ (3'—\:2‘5;%\

. 2l —Aaq7 _ \‘\’I\Y—_-
O " . 3 QJ‘-‘(, 9~ 4(‘17

v - 0.%% 7 —-% MOL. IO-Q’Q_
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