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1. [11 marks: 3, 3, 5]

(@) Prove that if (x - .r.a'):Z is a factor of the real polynomial f(x), then (x - a) is
a factor of f'(x) where f’(x) is the derivative of f (x) with respect to x.

(b) (2x - ’1)2 is a factor of 4x” — kx3 s B kx — 1. Determine the value of k.

3

(c) (x+ 2)2 is a factor of 2x* + ax” + bx" — 4. Determine the values of a and b.
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2. | 5 marks]

Given that x* + x + 1 is a factor of the f(x) =2x" + x* — 4x> - 8x* — 7x — 2, where

x € R, determine the quotient when f(x) is divided by :r:E + v+ 1

3. [5 marks]

3 2 T
Determine the quotient and remainder when x* +2x° —x° + 2x + 1is divided by

J:E+1fcrr xelR.
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4. | 7 marks]

2 .
(x” + 4) is a factor of the polynomial f(x) = 20> + ax* + bx” + cx>— 8x + 12 for xeC.

When f(x) is divided by (x - 2) the remainder is 24. Determine the values of a, b
and c.

5. [7 marks]

The polynomial f(x) = X+ ax" +bx’ +cx” + 6x + 4 for x € R has a of factor x + 2

and leaves a remainder of 2x + 1 when divided by ¥* — 1. Determine the values
of a, b and c.

T
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6. [10 marks: 6, 4]

(a) Factorise x° + 2x° — 2x° —4x* + x + 2 for xeR

(b) In the axes provided below, sketch the curve with equation
y = v+ 2x* — 2x° — 4x* + x + 2. Indicate all intercepts.

Y
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7. [11 marks: 4, 7]

(a) 30]V€f0r3x4+2x3*13x2—8x+4=0 for xelR.

(b) Hence, or otherwise solve 4 cos'® — 8 cos"®—13cos@+2cos0+3=0
for -t < 8 < . Explain clearly how you obtained your answer.
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8. |8 marks]

S{leerﬁ—-xq+xz—l=0 for xeC.

-

9. |6 marks]

SDlvEJ:3+{1+;')IE+(2+1")I+2=0 for xeC
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10. [13 marks: 2, 2, 3, 6]

(a) The roots of the equation ax* + bx + ¢ = 0 where a, b and c are real numbers
are a and .
(1) Use the quadratic formula to show the sum of the roots o+ 3 = K. :
a

(i) Show that the product of the roots a x 3 = -

i

(b) A quadratic equation with all real coefficients has a solution x = 2 + 3i.
Determine this equation.

(c) x=iand x =1 —1i are roots of the equation ax" + b +cx” +dx+e=0
where the coefficients a, b, c, d and e are real constants. Determine the values
ofa b, c,dand e.
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12. [7 marks: 4, 3] SC
Ll Calculator Free

(a) Use de Moivre’s Theorem to solve the equation 2 +16=0

where z is a complex number. Give your answer in cis form. 1. [11 marks: 3, 3, 5]

; (a) Prove that if (x - &u is a factor of the real polynomial f(x), then (x —a)is

z =-16
4 =16 dis (= + 2n) a factor of f'(x) where f'(x) is the derivative of f(x) with respect to x.
_

| 4
.= T@ﬁﬁ;wﬂﬂ._ V. If (x - am is a factor of f(x), then
ununwﬁn : w v huﬁ_nﬁuauxDE. v
_— E 2 cl ﬁJ p f()=2Ac-a)x Q) + (x-a) x Q'x) ¥
) s W f(@) =2(a-a) X Q@) + (a- ) x Q'(a)
3n . [ = - 3
2 cis ﬁqy , 2 cis ﬁlﬂw v Hence, (x - a) is a factor of f'(x) _

(b) (2x-1)*is a factor of 4x" - kx* - 3x* + kx — 1. Determine the value of k.

Let f(x)=4x -k =32 +kx -1
1 1 k 3 _k
[0 = 3-§-3*3-1"0 v
3* _ 3
§ 2
..:_.un.mh,mu‘ k=4 v
_, _ |
“N2(1+0), V2 (140, V2 (<1-0).~2 (1 -0) v —
Hencez' +16 = [z= v2 (1+ 1) (= vZ (-1 +)][z- ¥Z (-1 -1} [z~ ¥Z (1 - 1)
_ vy (<) ?....H.u is a factor of 2x" + ax” + bx* - 4. Determine the values of @ and b.

Let ._q_“uu.lﬂn._+n.._..m+__=.mta
[(-2)=0 = 32-8a+4b-4=0

20-b=7 | v
f'(x)= 82" +3ax" + 2bx /
f(=2)=-64 + 120 - 4b =0
3a-b=16 1l 7 _

b=11 v 7
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2. [ 5 marks]

Given that x° + x + 1 is a factor of the f(x) = 20+ x* — 4x® - 827 = 7x - 2, where
x € R, determine the quotient when f(x) is divided by X+ x+1.

OR
2x0 - x?-5x-2 |
Zax+l vwnm+nﬁ.|au..__rmun| 7x =2 wwm_zmmnn:a”. )
217+ IxV 4 257 2x" +x —-4x" -8x" -7x -2
-xt -6 -8x2- 7x-2 = rx+1) (2 +ad +bx-2) vV
4.3 2
=x'=x =X
N By further inspection:
~5x°—5x% - 5x a=-1b=-5 24
-2x%-2x -2 n
2y =2 Hence, quotient is 2x™ = x* = 5x - 2 v
0

'Y

Iﬁ.nﬂ.ﬁ:um_m::m 2% - x* - mnim k

3. [5 marks]

Determine the quotient and remainder when X +2x° — x* +2x + 1 is divided by
x*+1for xeR.

OR

HD.___.H!..—

41 e 0xd 4207 - 224 21 41 mw.:ﬁﬂ.ﬁzw!
4+ 0xie X+ —x" +2x+1
£- 24 2x+1 S +1) (X tal +bx+o) +(dx+e) ¥
x> +0x% 4 x
—ta v i) By further inspection:
¥ _Or—1 a=0,b=1,c=-1,d=1,e=2 v
X+ 2
Y Hence, quotient is x° + x - 1
Hence, quotient is Hu_ *x=1 7 remainder is x + 2
remainder is x + 2. v

ﬂ_ GLH. —...n_n. . 41 |
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4. [ 7 marks]

?,m +4) is a factor of the polynomial f(x)=2x"+ ax® + by’ + cx* = 8x + 12 for x e C.

When f(x) is divided by (x - 2) the remainder is 24. Determine the values of a, b
and c.

.| I| I
f(2) =0 = 64i+ 160 - 8bi —4c - 16i +12 =0 ]

16a-4c+12+ (64 -8Bb-16)i=0
dn-c=-3 |
= b=§

“ 5N

<

f(2)=24 = 64+16a+48 +dc-16+12 =24
da+c=-21 1l

{.,‘

1+ 11 8a=-24
{18 =3 v

c==9 v v

5. [7 marks]

The polynomial f(x) = X+ ax' + bx® + cx* + 6x + 4 for x € R has a of factor x + 2

and leaves a remainder of 2x + 1 when divided by x* - 1. Determine the values
of a, band c.

5 2

Crax bt +6x+ 4= (- 1)Q) +2x +1 v
Whenx=1: l1+a+b+c+10=3
a+b+c=-8 I v

Whenx=-1: =1+a-b+c=-2=-=1

a=-b+c=2 1 v
-1 b=-5 v ]
f(-2)=0 = -32+16a +40+4c-12+4=0 v
dqa+c=0 1l
Subst. ¢ = —dna into ] n=1 v
c=—4 v
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6. [10 marks: 6, 4] 7. [11 marks: 4, 7]
(a) _umnﬁ_.mmmhm+wﬂ.ﬁlwuul#nu+p.+m for veR (a) Solve for 3x" + Mﬂ.uxuwumlmh +4=0 forxelR.
Let f(x) =x mwﬁu. wh_q.,.J._#M + un_,_,m Ea:iuuaﬁwu-_wml P
)=]14+2-L-4+]1%+cL™ (-1)=3-2-13+8+4=0
x,H.H_W..Lﬁ;iT.:u-a f(-2)=48-16-52+16+4 =0
f(2)=32+32-16=16+2+2#0
._.,Tmn.lnmu._.mmimlam.{m.;-c Hence, by inspection:

f(x)= HH+:_ﬂ+m:wp.u+ﬁ + 2) v
- ?.u +3x + 2) am,#w +ax + 2)
= (x° +3x + 2) (3x° - 7x +2)

Use of Factor Theorem to =(x+1)(x+2)(Bx-1)(x-2) v
obtain first 2 factors. v v

Hence, by inspection:
£() = (e - Dx + D(x + (7 +ax—1)
= .HHH -1)(x + 2) ...nn...:n.r 1)
- (2 + 237 - x=2) (x* +ax—-1)

Hence, f(x) =0 = x=-2, -1, .“H.m '

Next 3 factors obtained by
polynomial division or
inspection. vV

By further inspection: a=0

Hence, f(x)= (x-1)(x +1)(x +2)(x" 1)
= (x=1)°(x+1)°(x +2)

(b) Hence, or otherwise solve 4 cos'0 — 8 cos’0 — 13 cos 0 + 2 cos 8 + 3 = 0

for -n < 0 = 7. Explain clearly how you obtained your answer.

All factors correct v

(b) On the axes provided below, sketch the curve with equation

y=2x"+2x" - 2¢’ = 4x* + x + 2. Indicate all intercepts. Let x= —— in f(x) = 3x" +2* - 13" gx + 4 =0, v
Hence: |
14 1y TR 12 .
(s) “2ave) 2(qms) 2 40
5 cos 0 cos 0 cos 0 . cos 0 ks
y Intercept
{0.,2
(0,2) / u+Mﬁ3m1Hmnﬂmm¢|mnumum+n_n_um.paun._ I
Local Minimum, x Intercept
(1,0) Hence, solutions to | are given by:
’ k' \ T /
3 But solutions to f(x) =0 are x = -2, -1, Wim
" 5
< Hence, solutions to |:
_ﬂ.__.mEEEE Local Minimum, x Intercept
F. - ‘Iu..-ﬂ_—
-5 x-intercepts correct

y-intercept correct

Min points at (-1, 0) & (1, 0)
All correct
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8. [8 marks]

mu_ﬁmh.m.lh._+nmln =0 for xeC.
Let Hﬁuu_nnmlu.ﬂ +x =1
f(-1)=1-1+1-1=0
f()=1-1+1-1=0

Hence, by inspection:
f(x)=(x+1)(x-1)Q(x)

- (F-1)(x +1)

Hence, f(x)=0 = x==1

4
orx =-]

For H..!i._lﬁwn

= ,¢|ﬂ+_‘l¢l..mp._ Ih+..u_~.|ms.
2 2 2 2
Hence, H..H-..H.w_.m.w_.nmulm.

a 6x
I+|

o
o

—— ] —

2" 2

N . (m 2n :
e (£ ().

o (5} (2l

V2 .2

9. (6 marks]

Solvex' + (1 + i) +(2+)x+2=0 for xeC

Let f(x)=x +(1+ix +@2+i)x+2
[(F) =140 +0)-(@2+)+2=0

Hence:

Sl 2edre25(x ) vax+2) ¥
ni_.__ﬂﬁuuﬁd... 1+im=a+]

a=i

Equationis (x+1)(x" +ix+2) =0

HI..-H-

2
=-1i-2

-+ J-1-8

e
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10. [13 marks: 2,2, 3, 6]

; 2
(a) The roots of the equation ax” + bx + ¢ = (0 where a, b and ¢ are real numbers

are a. and f.

(i) Use the quadratic formula to show the sum of theroots a + [} = _2 ;

i

b 4:_” ~ dac b f?m - 4ac

B | s + R — v
B e T 2 2a

(b) A quadratic equation with all real coefficients has a solution x = 2 + 3,
Determine this equation.

Since coefficients of given equation are all real,

the roots must appear as conjugate pairs.

Hence, rootsare x=2+3i,2-3i, v
Sum of roots =4

Producl of roots = 13
2

Hence, equationisx™ - 4x + 13 = '

() x=ifand x =1 Lﬂ..mqoimam_,rmﬁ:m:a:ﬁn+E.u+.wa~+nu+mnc
where the coefficients a, b, ¢, d and ¢ are real constants. Determine the values
ofa, b, c,dand e.

Hence, rootsare =i, -iandx=1-1,1+1,
Therefore, equation is:

(x =)+ )x— (1 - x— (1 +0) =0 v
&+ 1)x*-2x+2)=0 v
u.nwum+wu..u|uh+m..a

_ = a=l,b==2,c=23,d==2,¢=2 A




