
2.8 FACTORING ax2 + bx + c

Factoring trinomials in the form ax2 + bx + c' where a * f is

simplified if we factor ov'it"''.ri'i"si' ro Jo tnis we must break up the

middle term into two Parts'

12x2 + 17x + 6 

= 
l,T,..Ki.tirlf t: bx(+x + 3) + 2(4x + 3)

: (4x + 3)(3x + 2)

A problem arises in trying to determine how to break up the middle

term. For 17x in the uOdu""u"utple' we m.ight have used 10x + 7x'

or 2x + 15x, or - u- ? 
'o-,';i;:ih" 

decis-ion as to,lf-r:l-Y,:^terms

must be used will o" ciat'Go if we analyse a general expanslon'

(px + o(qx *.) : BIX; I Hl i;J;ll:--i i I
= aX2+ bX + C

lf we break up the middle term bx into two terms' say mx and nx'

then it is clear that 
m + n : ps + qr = b

and IhXn: PqrS =AC

EXAMPLE 1' Factor 6x2 + 5x - 6 over the integers'

SOLUTION:
For6x2 + 5x - 6, a = 6' b : 5'and c : -6'Tofactorby

;;;6itg; we wirr replace 5x bv mx + nx where

m+n= b:5
mXn:aC:-36

Trial Factors: (18X - 2) (12X - 3)

c"ii"tp"toing Sums: 16 9

Therefore, m and n are 9 and -4'

(6)(- 6)
0

6x2 + 5x - 6 : 
BX,ri i"r, _o!rr*u* ,,

: (zi + 3)(3x - 2)

EXAMPLE 2. Factor 24x2 - 14xy - 2Oy2 over the integers

SOLUTION:
Always check for common factors'

24x2 - 1+xy'J 2[ui : 2112x2 - 7.xv - 10v']

we now ractor 1 z*, - )fi'- iof.ou gl:lnlo -7xv into two parts'

m + n : -7 andtn :''-120' Therefore' m"and n are 8 and -15'

2112x2 - 7xy - 10y'z1 : ?1.1,?:' .* ,8xV - 
'lsxv - 10y'z1

: 2lr2x'+ 8iY) - (15xY + 
^1Oy'?)l: zi+x(sx + 2i - 5Y(3x + 2Y)l

= zilsi + 2Y)(4x - 
-s1)l

= 2(3x + 2Y)(4x - sYl

EXERCISE 2.8

4 1. Complete the factoring.
(a)x'z+ 10x + 16 : (x + 8)(I)
(b) m' - 8m + 1z : (m - 2)(f)
(c) n'-n-2:(I)(n+1)
(d)x,+3x*18:(I)(x+6)
(e)xu * 20x3 + 36: (I)(x. - 2)
(f) x,-x-20:(x*5)(I)
(g)5 + 6s + s2: (5 + sXI)
(h)56 - 15t + t2 : (7 - 0(I)
(i) 27 - 12x + x2: (fX3 - x)

2. lf possible, determine integer values for m

and n.

(a)m + n:-8,mn:15
n:5,mn:4
n:7, mn: *18
n:-1,mn:*12
n: -2,mn: -10
n : 3, mn : -28
n : -7, mn : -18n:6,mn:-27
n:7,mn:15

B 3. Factor over the integers, where possible.
(a) 6x'z - 7x - 2O (b) 12x2 + 23x + 5
(c)2212 + 13t + 1 (d)6r2 + 11r+ 6
(e)6m'z - 7m - 3 (f) 2y2 - y - 28
(g)12q, + 29q + 15 (h)20x, - 3x - 9
(i) 12x2 - 4Ox - 7 (j) 3m, - 19m - 20
(k) 10t, - 31t + 15 (l) 10x, - 16x + S
(m)6q, - 23q + 7 (n)4m, + 23m - 35
(o) 3y, + 22y - 16 (p) 3x, + 2Sx + 42
(q)4s'+ 31s - 45 (r) 20x2 + l1x - 4
(s)20x'z - 64x + 35 (t) 36m, - 7m - 15
(u) 161, - 18t - I (v) 15x2 + 27x + 8
(w)4s, + 21s + 27 (x)8x, - 2x - 3

(b)m +
(c) m+
(d)m +
(e)m +
(f)m+
(g)m +
(h)m +
(i)m+

4. Factor over the integers, where possible.
(a)24x2 - 2x - 2 (b)10x2 + 29x - 21
(c) 0xz - 27x - 15 (d) 6x, + 17xy + Syz
(e) 12x, + 13xy - 35yz
(f) OOmz + 370mn + 60n2
(gl24x2-47xy+20y2
(h) 15f + 22st + 8s2
(i) 2+2x-84x2
(j) Syx, + 18vx - 8v
(k) 4xa a gsxL + qg'
(l) zx' + 2xy + 2y2
(m)10 + 17x + j7x2
(n) 15 - 44x - 2Ox2

5. Factor over the integers.
(a)8x, + 38x + 45 (b)2oy2 + 44y - 15
(c) 401, - 47t + 12 (d) 48x' + 74x + 21
(e)42m2 - 51m + 15 (f) 40x2 + 38x + 7
(g)8m' + 46m + 63 (h)48y, - 26y + 3
(i) 20s, - 29s - 33 (j) 15 - S3x + 42x2
(k)42+t-561'
(l) 28m, + 107m + 99

The following program checks your
factoring by multiplication. Use the
program to check your answers.

RINT ''THE POLYNOI{IAL IS''
RINT (Pxd) ;"X1a + ('rPxN+dx11 ;,,)X(";llxN"1"
ND

RUN

Statement 90 in the program above
should be entered on one line.

NEW
RATIC FACTOR
+ tl) (dX + N)
R P,d,TI ,N IN
";P
";d
";11
";N

10P
a0P
30Pq0r
50r
hBI
7EI
AOP
90P

+

15E

CHECKER.:'

ORDER. "

RINT
RINT
RINT
NPUT
NPUT
NPUT
NPUT

''dUAD
"(PX
"ENTE
"P=
"A=
'11 =

I'lItlF;l_r I'lrtTH

A clock is stopped 1 min every 5 min.
How long will it take the minute hand to
complete one revolution?

ALGEBRA 53


