4. POLYNOMIALS

4A.10 HKCEE MA 1997 -1 1

Factorize
> 2
4 Polynomials @ 2-9,
(b) ac+bc—ad—bd.
4A Factorization, H.C.F. and L.C.M. of polynomials 4A.11 HKCEE MA2003-1 3
4A.1 HKCEE MA 1980(1/1%/3) 1 2 Factorize
Factorize (@ #Z—(-x?%
(a) a(3b—c)+c—3b, (b) ab~ad—bc+cd.
() x*—1.

4A.12 HKCEEMA 2004 -1 6
4A2 HKCEE MA 1981(2/3) 1 5

Factorize

Factorize (1+x)* — (1 —x2)2. (@) a*—ab+2a-2b,
(b) 169y —25.

4A.3 HKCEE MA 1983(A/B) ~1—1

Factorise (x® +4x+4) ~ (y—1)% 4A.13 HKCEEMA2005-1 3
Factorize

4A.4 HKCEE MA 1984(A/B) 1-4 (@) 422 —4xy +3?

Factorize () 42 —dxy+y* —2x+.

@ 2y+2xy+y,

® Ay +2+y=7. 4A.14 HKCEE MA 2007 1-3

4A.5 HKCEE MA 1985(A/B) I~-1 Factorize
)
(a) Factorize a® —16 and a° — 8. (@) r*+10r425, )
(b) Find the L.C.M. of a* — 16 and a3 — 8. () #+10r+25—52.
4A.6 HKCEE MA 1986(A/B) 1 1 .15 BRCEE A I00850 3
Factorize Factorize
(@) ¥*—2x—3, (@) a®b+ab?,
2 2 2
(b) (a*+2a)?—2(c2+2a)-3. (b) @®b+ab®+Ta+7b.

4A.7 HKCEEMA1987(A/B) 1 1

4A.16 HKCEE MA 2010-1-3

Factarize
(@) 2—2x+1 Factorize
0) =2+ 1,_4),2‘ (a) e+ 12mn+36n2,

(b) P+ 12mn+36n7 — 25k,
4A.8 HKCEEMA 1993 -1 2(e)

Find the H.C.E. and L.C.M. of 6x%y* and 4xy*z. 4A.17 HKCEE MA2011-1-3
Factorize
4A.9 HKCEEMA 1995 I 1(b) (@) Slm?—n?,

2 2
Find the HC.E of (x—1)3(x+5) and (x—1)%(x+5). (b) 8lm* n°+18m—2n.

18



4A.18 HKDSEMASP —1-3
Factorize

(@) 3m?—mn—2n2,

®) 3m2 mn-22%—m+n

4A19 HKDSEMAPP-1-3
Factorize
(@) 92 —42xy +49y,

() 92 —42xy+49y% — 6x+ 14y.

4A20 HKDSEMA2012-1-3
Factorize

@ x*—6xy+9,

() 22 —6xy+9y?+Tx~21y.

4A21 HKDSEMA 2013 —~1-3
Factorize

(a) 4m?—25n2,

(b) 4m? ~25n2+ 6m— 15n.

4A.22 HKDSEMA 2014 -1-2
Factorize

(@) a*~2a-3,

) ab? +b%+a?—2a-3.

4A.23 BKDSEMA 2015-1-4
Factorize

(@) ©+2y-72,

b B4y -T2 —x—y+7.

4A24 HKDSEMA 2016 1 4
Factorize

(@) 5m—10n,

(b) m+mn 6n?,

(c) m?+mn—6n%—5m+ 10n.

4A.25 HKDSEMA 2017-1-3
Factorize

(a) X2—4«‘)’+3)'2,
() x2—4xy+3y*+ 11x—33y.

4A26 HKDSEMA2018 1-5
Factorize

(a) 97 —18r%,

(b) 97° — 18725 — rs? 4253,

4. POLYNOMIALS

4A.27 HKDSE MA 2019—-1-4

Factorize
(a) 4m*—9,
(b) 2m?n+7Tmn - 15n,

(c) 4nm%—9~2nn—Tmn+ 15n.

4A.28 HKDSEMA 2020-1-2
Factorize
@ a+a-6,

® a'+ai-6a’ .




4B Division algorithm, remainder theorem and factor theorem
4B.1 HKCEE MA 1980(1*/3) 1-13(a)
Itis given that f(x) = 2 +ax+b.

(i) If f(x) is divided by (x—1), the remainder is —5. If f(x) is divided by (x+2), the remainder is 4.
Find the values of a and &.

(i) If f(x)=0, find the value of x.

4B.2 HKCEE MA 1981(2) I 3 and HKCEE MA 1981(3)-1-2
Let f(x) = (x+2)(x—3) +3. When f(x) is divided by (x k), the remainder is k. Find k.

4B3 HKCEE MA 1984(A/B)-1-1

If 32® —kx—2 is divisible by x—k, where & is a constant. find the two values of .

4B4 HKCEE MA 1985(A/B) I1-4

Given f(x) =ax?+bx— 1, where  and b are constams. f(x) is divisible by x— 1. When divided by x+1,
f(x) leaves a remainder of 4. Find the values of a and b.

4B.5 HKCEE MA 1987(A/B)-1-2
Find the values of @ and & if 23 + ax? +bx—2 is divisible by x—2 and x+ 1.

4B.6 HKCEE MA 1989-1-3

Given that (x+ 1) is a factor of x* +x®> —8x+k, where k is a constant,
(a) find the value of k,
(b) factorize x*+x°> —8x+k

4B.7 HKCEE MA 1990 -1-7
(a) Find the remainder when x10% +6 is divided by x+1.

(b) (@) Using (a), or otherwise, find the remainder when 8199046 is divided by 9.
(i) What is the remainder when 81°%0 js divided by 92

4B.8 HKCEE MA 1990 I-11

A solid right circular cylinder has radius 7 and height /. The volume of the cylinder is V and the total surface
area is S.

(Continved from 15B.6.)

(a) (i) Express S interms of » and 4.

(i) Show that § =277+ zrz
(b) Giventhat V =2x and § =67, show that > —3r+2 =0. Hence find the radius » by factorization.
(c) [Out of syllabus]

4B.9 HKCEE MA 1992 —I - 2(b)

Find the remainder when x> — 22 4-3x—4 is divided by x—1.

4B.10 HKCEE MA 1993 —1-2(d)
Find the remainder when x* +x> is divided by x— 1.
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4B.11 HKCEEMA 1994 -1-3
When (x+3)(x—2)+2 isdivided by x — &, the remainder is k%. Find the value(s) of k.

4B.12 HKCEE MA 1995-1-2
() Simplify {a+5)2~(a—b)>
(b) Find the remainder when x> + 1 is divided by x+2.

4B.13 HKCEE MA 1996-1-4

Show that x+ 1 is a factor of x3 —x2 —3x—~1.
Hence solve x> —x> —3x—1=0. (Leave your answers in surd form.)

4B.14 HKCEE MA 1998 ~-1-9

Let f(x) =x3+2x> —5x—6.

(a) Show thatx —2 is a factor of f(x).
(b) Factorize f(x).

4B.15 HKCEE MA 2000-1-6
Let f(x) =23 +6x>—~2x 7. Find the remainder when f(x) is divided by x+3.

4B.16 HKCEE MA 2001 —1-2
Let f(x) =x> ~x2+x~ 1. Find the remainder when f(x) is divided by x —2.

4B.17 HKCEE MA 2002 —-1-4
Let f(x) =x>~2x*—9x+18.

(a) Find f(2).

(b} Factorize f(x).

4B8.18 HKCEE MA 2005 -1 10 (Continued from 8C.16.)

It is known that f(x) is the sum of two parts, one part varies as x> and the other part varies as x.
Suppose f(2) =-6 and f(3)=6.
(a) Find f(x).
(®) Let g(x) = f(x) 6.
(i) Prove thatx—3 is a factor of g(x).
(ii) Factorize g(x).

4B.19 HKCEE MA 2007 -1-14 (To continue as 8C.18.)
(@ Let f(x) =43 +kx*—243, where k is a constant. It is given that x+3 is a factor of f(x).

(i) Find the value of k.

(i) Factorize f(x).

4B.20 HKDSEMASP-1-10

() Find the quotient when 5x3 + 12x% — 9x — 7 is divided by x* 4 2x— 3.

() Let g(x) = (5 +12x—9x~7)~ (ax-+b), where aand b are constants. It is given that g(x) fs divisible
by x> +2x~3.
(i) Write down the values of a and &.
(ii) Solve the equation g{x)=0.
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4B.21 HKDSEMAPP--1-10

Let f(x) be a polynomial. When f(x) is divided by x — 1, the quotient is 6x2 + 17x—2. It is given that
f)=4

(@ Find f(-3).

(b) Factorize f(x)-

4B.22 HKDSE MA 2012 ~-1-13
(a) Find the value of k such that x — 2 is a factor of kx® — 212 +24x—4.

(To continne as 7B.17.)

4B.23 HKDSE MA 2013 -1-12

Let f(x) =3x> —7x2+kx—8, where k is a constant. It is giventhat f(x) = (x —2)(ax® + bx+c), where
a, b and ¢ are constants.

(@) Findea, b and c.

(b) Someone clairs that all the roots of the equation f(x) =0 are real numbers. Do you agree? Explain
your answer.

4B.24 HKDSE MA 2014—-1-7

Let f(x) =4x3 5x2—18x+c, where cis a constant. When f(x) is divided by x— 2, the remainderis 33.
(a) Isx+1afactor of f(x)? Explain your answer.

(b) Someone claims that all the roots of the equation f(x) =0 are rational numbers. Do you agree? Explain
your answer.

4B.25 HKDSEMA2015-1 11

Let f(x) = (x—2)2(x+h) +k, where & and & are constants. When f(x) is divided by x — 2, the remainder
is —S. It is given that f(x) is divisible by x—3.

(a) Find 4 and %.

(b) Someone claims that all the roots of the equation f(x) = 0 are integers. Do you agree? Explain your
answer.

4B.26 HKDSE MA 2016 —1—14

Let p{x) = 6x*+7x> +-ax® +bx+c, where a, b and ¢ are constants. When p(x) is divided by x-2 and when
p(x) is divided by x — 2, the two remainders are equal. It is given that p(x) = (Ix* + Sx+8)(22 + mx +n),
where /, m and n are constasnts.

(@) Find !, mandn.

(b) How many real roots does the equation p(x) =0 have? Explain your answer.

4B.27 HKDSE MA 2017 1-14

Let f(x) =6x° — 1322 —46x+34. When f(x)is divided by 2x2 4 ax+4, the quotient and the remainder are
3x+7 and bx+ c respectively, where a, b and ¢ are constants.
(a) Find a.
(b) Let g{x) be a quadratic polynomial such that when g(x) is divided by 2x2 + ax + 4, the remainder is
bx+c.
(i) Prove that f(x) — g(x) is divisible by 2x +ax+4.
(i) Someone claims that all the roots of the equation f(x) —g(x) =0 are integers. Do you agree?
Explain your answer.

4. POLYNOMIALS

4B.28 HKDSE MA 2018 -1-12

Let f(x)=4x(x+1)2+ax+b, wherea and b are constants. It is given that x — 3 is a factor of f(x). When
f(x) is divided by x+2, the remainder is 2b + 165.

(a) Finda and b.

(b) Someone claims that the equation f(x) =0 has at least one irrational root. Do you agree? Explain
your answer.

4B.29 HKDSE MA 2019-1-11

Let p(x) be a cubic polynomial. When p(x) is divided by x — 1, the remainder is 50. When p(x) is divided
by x+2, the remainder is  52. It is given that p(x) is divisible by 2x2 +9x+14.

(2) Find the quotient when p(x) is divided by 2x2 +9x -+ 14.

(b) How many rational roots does the equation p(x) =0 have? Explain your answer.
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4 Polynomials

4A  Factorization, H.C.F. and L.C.M. of
polynomials

4A.1 HKCEE MA 1980(1/1#/3) =12
(@) aB3b c)+c¢ 3b=(3b—c)(a—1)
® 2 1=(x DEx+1)0E2+1)

4A.2 HKCEE MA 1981(2/3)-1-5

(L+x) =122 =[(1+2)P- (1 2)?
=[(1+x2— 0 -A)[(1+x)?+(1- )]
=(2x+2x%)(2 4+ 2x) = 4x(1 +x)?

4A3 HKCEE MA 1983(A/B) -1~ 1
(P +dx+4)~(y—1)2 = (x+2)> = (y—1)?
(42— (= Mix+2) + (v = 1))
=(x y+3)x+y+1)

4A.4 HKCEE MA 1984(A/B)—1-4

@ Ay+22y+y  y(E+2+1) =yx+ 1)

®) Py+2+y P =y+1) 5
=)[(x+1)*~y)
=yx+1 y)x+1+y)

4A.5 HKCEEMA 1985(A/B) -1~ 1
(a) a*=16=(a 2)(a+2)(a*+4)

@ 8= (u~2)(«®+2a+4)
(b) L.CM. = (a —2)(a+2)(«* +4)(a*+2a+4)

4A.6 HKCEE MA 1986(A/B)-1-1
(@) #=-2x~3=(x 3)(x+1)
(b) (¢*+2a)%—2(a?+2a) -3
=[(@®+2¢) = 3]{(@+2a)+1] (a+3)(a—1)(a+1)?

4A7 HKCEE MA 1987(A/B)~1-1
(@) ®~2x+1=(x~1)?
() 2 =2x+1 4y*=(x~1)2—(2y)?
=x 1 2))(x=1+42y)

4A.8 HKCEE MA 1993 -1-2(c)
HCE =292 LCM =127z

4A.9 HKCEEMA 1995 -1- i(b)
HCE = (x~1)*(x+5)

4A.10 HKCEE MA 1997 -1-1
@ x* 9=(x-3)(x+3)
(b) ac+bc ad~bd =cla+b) d(e+b)=(a+b)(c—d)

4A.11 HKCEEMA 2003 -1-3
@ =0 P=k-0 Ne+O-2=32x )
() ab ad—bc+cd=alb—d)~cb d)=(b—d)(a~c)

4A.12 HKCEE MA 2004 -1-6
(@) 4 ab+2a-2b=a(a b)+2a b)=(a-b)(a+2)
{6) 169225 = (13y)*—5% = (13y~5)(13y+5)

44.13 HKCEE MA 2005-1-3

(@) 47 4oy+y*=(2¢ y?

(b) 4% —dxy+y* —2+y = (2x—y)
=(2x )

?—(2x—y)
(2x~y 1)

4A14 HKCEE MA 2007 ~1-3
@ FA+10r+25=(r+5)*
(b) A+10r+25 $=(r+5)> s*=(r+5 s)(r+5+s)

4A.15 HKCEEMA 2009 1-3

(a) a*b+ab®= ab(a+b)

() a*b+at®+7a+7b = ab(a+b)+7(a+b)
= (a+b)(ab+7)

4A.16 HKCEE MA 20i0-1-3
@ m* -+ 12m+360 = (m+6n)?
() M2+ 12mn+36n% - 258 = (m+6n)>  (Sk)?
= (m+ 6n - 5k)(in + 6+ 5k)

4A.17 HKCEEMA 201} -T-3

@ 8lm® n*=(9m—n)(9m+n)

(b) 8L P+ 18m 2= (9m —n){9m +n)+2(9m~r)
=(9m n)(Om+n+2)

4A.18 HKDSEMA SP-1-3

(a) 3m? mn—2n =(3m+2n)(m—n)

(®) 3m~mn 2n* m+n=EBm+2n)(m~n) (m—n)
=(m-n)(3m+2n-1)

4A.19 HKDSEMAPP-I-3

() 9* ~d2xy+49y = (3x—7y)?

(b) 932 —42xy +49y% —6x+ 14y = (3x— y)* -2(3x  7y)
=03x Ty)(B3x~7y-2)

4A.20 HKDSE MA 2012-1-3

(@) P~6xy+92 =(x 3y)*

(b) 2 xy+9P +7x~2Iy=(x 3y)2+7(x—3y)
=(x=3y)x-3y+7)

4A.21 HKDSEMA 2013-1-3
(a) 4m*—25n% = (2n  Sa)(2m+5n)
(b) 4m® =251 +6m 15a
= (21 —5n)(2m+5n) +3(2m— 5n)
={(2m~35n)(2m+5n+3)
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4A.22 HKDSEMA 2014-1-2

(8) &®~2¢—3=(a~3)(a+1)

(b) ab?+bp*+a*~2a-3=b*(a+1)+(a 3)(a+1)
=(a+b)(b*>+a-3)

4A.23 HKDSEMA 2015 ~I-4

(@) P+2y T =2>(x+y-7)

® B+2y=7¢ x—y+1=x@a+y-7) (x+y-7)
=@x+y=-7(*-1)
=(x+y—=THx—1)(x+1)

4A.24 HKDSE MA 2016~1-4
@) Sm—10n=5(m 2n)
(b) m*+mn—6n = (m+3n)(m—2n)
() W +mn 6n® Sm+10n
= (m+3n)(m—2n) = 5(m—2n) = (m—2n)(m+3n 5)

4A.25 HKDSEMA 2017 ~-1-3

@ P-4y+37 =0 3 )

(b) 2 —dxy+3y7 +11x~33y=(x 3y)(x—y)+1i(x 3y)
=(x 3y (x—y+11)

4A.26 HKDSEMA 2018-1-5
(@) 9° 182 =92(r 2s)
®) 97 1875 —rs? 425 = 92 (r—25) — s2(r — 2)
= (r ~25)(9r* —5%)
(r 25)(3r=s)(3r+s)

4A.27 HKDSEMA 2018 -1-4
(a) 4n* -9 =(2m—3)(2m-+3)
(b) 2nn+7mn~ 150 =n(2m* +Tin—5) = n(2m—3)(n+5)
© 4m*=9 2m’n Tmn+15n
= (2m~3)(2m+3) —n(2m—3}(m+5)
(2m  3)[{(2m+3)—n(m+5))
= (2m—3)(2m —mn~55+43)

4A.28 EHKDSEMA2020-1~2

2| e 6=(a+3)(a 2)

a“+a’—6az=a2(a’+a—6)
=a*(a+3)(a-2)

4B Division algorithm, remainder theorem and
factor theorem
4B.1 HKCEE MA 1980(1*/3) —I— 13(a)
@ S5=7(1)=2%a+b = at+b= 7
4=f(-2)=8 2a+b = 2a—b=4
{a =-~1
=
=—6
G fx)=0
2¢-x 6=0

(2x+3)(x—-2)=0 = z=—% or2

4B.2 HKCEE MA 1981(2) ~I-3 and 1981(3)~I1-2

k=flk)= (k+2)(k~3)+3
k=#—k 3
£~2% 3=0
(k=3)k+1)=0 > k=3or~1

4B.3 HKCEE MA 1984(A/B) ~I-1

-+ x~k is a factor
©O3(k)2 kk) 2=0 = KB=1 = k==l

4BA4 HKCEE MA 1985(A/B) -1-4

0=f(l)=a+b 1 = a+b=1 a=3
4=f(~-1)=a b-1 = a-b=5 =

4B.S HKCEE MA 1987(A/B) —1-2
2(2)* +a(2)2+5(2)-2=0
2( 1)*+a(~1)2+b(—1)—2=0
4a+2b= 14 a= 1
=
a-b=4 b= 5

4865 HKCEEMA 1989 —1-3

@ (D4 +(~1*-8( 1)+4=0 = k=-8

®) £+ -8x+k=x*+2 8x—3
=x(x+1)—8x+1)
=(x+1)(3 8)
=(x+1)(x~2)(2+2x+4)

4B.7 HKCEEMA 1990 -1-7

(2) Remainder = (—l)m'm+6 =7

(b) (i) By (a), the remainder when (8)'%% 1 6 is divided by

(8)+1=9is7.
(i) Remainder=7~6=1

4B.8 HKCEE MA 1990 -1-11
@@ (1) S=2xr4+27rh
i) V=nrh = h= Vq

ar
o
o S=2nP+2nr (l,,) =2z + =
2 r
2(2x)

) 6= 27tll+-—-’-'

Ir=r3+2 = P -3,+2=0
Since (1) ~3(1)+2=0, r—1isa factor
P 3r42=(r—1)(rP+r-2)=0
(r Dr+2)(r-1)=0
r=-=2{ej)orl
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4B.9 HKCEE MA 1992 - 1-2(b)
Remainder= (1) - 2(1)*+3(1) -4 = -2

4B.10 HKCEE MA 1993 ~1-2(d)
Remainder = (1)} +(1)2=2

4B11 HKCEEMA 1994-1-3
Remainder =& = (k+3)(k~2)+2
P4k~4=FF = k=4

4B.12 HKCEE MA 1995-1-2
@) (a+5)? (a b)?=[(a+d) (a b))(a+d)+(a b))
=(2b)aa) =4ab

(b) Remainder =(=2)*+1=~7

4B.13 HKCEEMA 1996—1-4

2 (=1R = (~1)23(~1)~1=0

v x+11is afactor
BeP-3x=1=0

(x+1)(F=2x=1)=0

x= 1«2—4‘:—5@= lorl£+/2

4B.14 HKCEEMA 1998 -1-9

@ ' f(2)=(2P+2(2)*~52)-6=0
. x=2isafacror.

®) fE)=E 2)@+4x+3) (x 2E+1)(x+3)

4B.15 HKCEE MA 2000-1-6
Remainder = f( 3)=2(~3)% +6(~3)2 —2(~3) =7 = ~1

4B.16 HKCEE MA 2001~1-2
Remainder = f(2) = (2)° = (2)2+(2)~1=5

4B.17 HKCEEMA2002_1-3
@ F2)=02) 2(2)2 9(2)+18=0
® - f(2)=0
. x 2isafactorof f(x).
Fx) = (x=2)(2 ~9) = (x =2)(x~3)(x+3)

4B.18 HKCEE MA 2005~ 1- 10
(@) Let f(x) =k +kx.
{-—6=f(2)=8h+2k = 4h4k=-3 {h=1
6=F(3)=27Th+3k = Sh+k=2 k=7
S fR =2
®) g(x)=5-7x~6
@ - 2(3)=(3)?*-73)-6=0
o x 3isafactor of g(x).
G) g(x) = (x—3)(P+3x+2) = (x—3)(x+ 1) (x+2)

4B.19 HKCEE MA2007 -1-14
@ @) O0=f(~3)=4(~3)+k(~3)*-28 = k=39
(i) f(x)=(x+3){4x*+27x 81)
= (x+3)(4x—9)(x+9)

4820 HKDSEMASP-I-[0
@) 5x +2
x2+zx-3) S+ 122 - 02 =7
5x3 ++ 1022 ~ 15
o+ ox—7
23 + 4x =6
S o

.. Quotient = 5x+2
() () From (a),
508 +1228— 9x— 7= (5x+2) (@ + 2x=3)+(2x~1)
Hence, (5x*+ 1222 9x 7) (2¢ 1) isamultiple
of X2 4 2x—3.
Soa=2, b=-1
(i) (5x+2)(2+2x=3)=0

x=—§or(x+3)(x—-l)=0 = x= or 3orl

[T

4B.21 HKDSEMAPP_1-10
(a) Since it is given that the remainder when f(x) is divided by
x—1is4,
F)  (x=1)(62 +17x~2) +4
S f(=3)=(=3=1)[6(=3)* +17(=3) =2] +4 =0
(b) From (a), x+3 is a factor of f(x).
o f) =624 11x2 = 19x+6
=(x+3) (62 Tx+2)=(x+3)(3x 1)(x 2)

4822 HKDSEMA2012-1-13
(@) 0=k@2)?-21(22+24(2) -4 = k=5

4B23 HKDSEMA20B ~1-12
(a) Given:x~2isa factor.
s 0=3(28 7(224+K2)-8 = k=6
Hence, f(x) =3¢ =7x2+6x—8 = (x— 2)(3® —x+4)
= a=3, b=-~], c=4
(b) Aof3~x+4=~47<0
.. Roots for 3x% = x4 = 0 are not real.
Hence, f(x) = O only bas 1 real root. Disagreed.

4B.24 HKDSEMA2014 -7
(@) 33=f(2)=32 20 36+4¢c = ¢= 9
= f(x) =4 53-8 9
wf( )= 4 5+18 9=0,
. x+1isafactorof f(x).
® fx) (x+1)@2=9%=9) (x+1)4x+3)(x~3)
.-, The rootsare —1.—7 and 3, whichare a)) rational. Yes.

4825 HKDSEMA2015-1-1l
-5=f(2) =k h=2
® {o=ﬂ3)=(3-z)=(3+h)+k = {k=-s
®) fH)=( 2}x+2)~5=23-22-3x+3
= (x=3)(2+x~1)
., The roots of f(x) =0 are 3 and # 'l+4=

%‘/g,vﬁchmwhum Disagreed.
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4826 HKDSE MA 2016114

@ o 2)=p2)
96—-56+4a—2b+c= % +%6+4a+2b+c
b= 28
Thus, we have

h
&t +70° +a  28x+c= (2 +5x5+8) (22 +mx+n)
6=2l = [=3
=2 {7=@)m+10 = m= |
28=8( 1)+5n = n= 4
®) p(x)= (32 +5x+8) (22 —x—4)
Aof 3x2+5x+8= 71<0 = No real rool

Aof2?—x—4=33<0 = 2distinctreal roots
. p(x) = Ohas 2 real roots.

4B.27 HKDSEMAZ017_1_14
(a) Usingthedi visionalalgorithm,
flx)= Bx+T)(22 +ax+4) + (bx+¢) =
6 ~ 13 ~46x+ 34 = (3x+7) (2 +ax+4) + (bx +¢)
Method 1
Expand and compare coefficients of like terms.

Method 2

f(0)=34=28+¢c = ¢c=6
F(1)=~19=10(6+a)+(b+6) = 10a-+b=-85
F(2) =—62=13(124+2a) + (2b+6)=>13a+ b = =112

= b=S5, a=-9
® @ {f(x)s(3x+7)(2x"—9x+4)+(bx+c)
() = k(22 =9x+4) + (bx +c)
fx)=g(x) = Bx+7)(23 9x+4)—k(232 ~9x+4
=22 9+4)Bx+T-k).
which has a factor of 2> — 9x+ 4 indeed.
(ii) Roots 0f 2x* = 9x+4 = (2x— 1)k ~4) are 4 and ;
whichis not an integer. Disagreed. -

4B.28 HKDSEMA 2018_1_12

@ [0=fO)=19243a+b = 3atb=—192
24165 = f(~2) = —8—2a+b = 2atb=—IT3

a= 19

= { =-135

®) F() =dx(x+1)* 19 135=42+8x 15x 135

= (x=3)(4x> +20x +45)

Rwudﬂx)=0m3uduwmmxe

uoreal. Disagreed.

4B.29 HKDSEMA2019_1-1]
(@) Let p(x) = (ax+ b)(2+ 9x+14).
50=p(1)=25(a+b) = a+b=2
{-sz = p(—2) =4(—2a+b) = 2a—b=-13
= {:f53 = Required quotient = ax+b=5x 3
®) p(x) =0 = Sx—3=00r22+%+14 0
"t Aof 224 9x+14=-31 <0
* 2c%49x+ 14 = Ohas no real rt, and thus no rational rt.
'l’hemlyrealmotofp(.x)=0!s%wmichismiom
ie. There is ! rational root,




