Core 4 Algebra & Functions Questions

1 (a) The polynomial f(x) is defined by f(x) = 30+ 2x%F —Tx + 2.
(i) Find f(1). (1 mark)
(i1) Show that f(—2) = 0. (1 mark)
(iii) Hence, or otherwise, show that

(x—Dx+2) 1
3322 —Tx+ 2 ax+b

where a and b are integers. (3 marks)
(b) The polynomial g(x) is defined by g(x) = 3 + 2% — Tx+d.

When g(x) is divided by (3x — 1), the remainder is 2. Find the value of d. (3 marks)

: 2% -3 N : A B C
(c) Given that . . — can be written in the form -+ -+ — .
(3 —2x)(1 —x)° (3—2x) (1—x) (l—x)
find the values of 4, B and C. (5 marks)
1 (a) The polynomial p(x) is defined by p(x) = 6x> — 19x? + 9x + 10.
(i) Find p(2). (1 mark)
(i) Use the Factor Theorem to show that (2x + 1) is a factor of p(x). (3 marks)
(iil) Write p(x) as the product of three linear factors. (2 marks)
(b) Hence simplif 3" — 6x (2 mark
ence sim : : :
©C SR x  — 1922 + 0x + 10 marky
9x2 —6x+5
3 (a) Given that r o h — can be written in the form 3 + + , where 4
Bx—=1)(x=1) 3x—1 x-—1
and B are integers, find the values of 4 and B. (4 marks)
2 7
(b) Hence, or otherwise, find J ox .6x i 5. (4 marks)
Bx—1)(x—1)




2 The polynomial f(x) is defined by f(x) = 2x3 — 7x2 +13.

(a) Use the Remainder Theorem to find the remainder when f(x) is divided by (2x —3).
(2 marks)

(b) The polynomial g(x) is defined by g(x) = 2x3 — 7x? + 13 + d, where d is a constant.
Given that (2x — 3) is a factor of g(x), show that d = —4. (2 marks)

(c) Express g(x) in the form (2x — 3)(x? + ax + b). (2 marks)

Ix—-5
4 (a) (i) Express ' 3 in the form 4 + 3 where A and B are integers. (2 marks)
x— X —
3x -5
(ii)) Hence find J. :_ 3 dx . (2 marks)
bx — 5 P
(b) (i) Express h in the form s + 23:Q— 5 where P and Q are integers.
(3 marks)
6x — 5
(ii)) Hence find J.dh‘:;‘——l‘) X (3 marks)
1 (a) Find the remainder when 2x? +x — 3 is divided by 2x+ 1. (2 marks)
e o P ex -3
(b) Simplify the algebraic fraction 21 (3 marks)
| +4 ) e
(b) Express R in partial fractions. (3 marks)

(1+x)(1 +3x)



Core 4 Algebra & Functions Answers

1(a)G) | £(1)=0 Bl
(i) | f(—2)=-24+8+14+2=0 B1
(iii) (x—1)(x+2) B (x—1)(x+2) Recognising (x —1).(x + 2)as factors
30 4202 —Tx+2 (x=1)(x+2)(ax+d) Bl PI
ax® =3x° —2b=2 Bl a
a=3 b=-1 Bl b
Or By division M1 attempt started
M1 complete division
Al Correct answers
(b) | Use % Bl
3[ il R} ] Txad=2 M1 Remainder Th with + ?iS
3 3 3,
1( 4)
d=4 A1F Fton——| answer ——J
3 9
Or by division M1 M1 Al as above
Total
S(c) | 2x°-3=
A(1- .r\): +B(3-2x)(1-x)+C(3-2x) M1 Or by equating coefficients
L _ 3 3 1 M1 same
x=1 -1=Cxl J‘_E E_‘dx] M1 Al collect terms
M1 equate coefficients
Al 2 correct
Al 3 correct
C=-1 A=06 Al Follow on 4 and C
x=0 (-3=6+3B-3)
or other value = equation in 4, B, C ml

B=-2

Al




1 (a)d) | p(2)=0 Bl 1
.1 Bl
2
(1 (1 1 1
—=|=6x| —=|-19x=+9| —= |+10 e+l
Pt\ :_] K[\ s_] " [\ 2. Ml Use %3
=0 Al 3 Arithmetic to show = 0 and conclusion.
Long division : 0/3
R Bl x-2
p(x)=(2x+1)(x~2)(3x-5) B1 2 Complete expression
(b)
v 3x(x-2
2x+1D)(x-2)(3x-75) their (a)(111)
X Al 2 Or— % NoISWonAl
(2x+1)(3x-5) 6x" —Tx-5
Total 8
3(@) | 9x* —6x+5
) . . 6x+2
=3C3x-D(x-1)+A(x-1)+B(3x-1) B1 Or3+—M
(3x-1)(x-1)
1 _1 1
r= 73 M1 Substitute x=1 or x=—
B=4 A=-6 AlAL 4 Or equivalent method (equating
coefficients, simultaneous equations)
. 6 4
(b) J =I3 - + dx M1 Attempt to use partial fractions
3x—-1 x-1
=3x... Bl
—2In(3x - 1)+ 4In(x - 1)( +e) M1 plan(3x—-1)+qln(x-1)
Condone missing brackets
AIlF 4 Follow through on 4 and B, brackets

needed.

Total




/ / 3 2
2(a) | f| } = EE\EJ - T[j] +13 M1 Substifute J_ré in f(x)
\2 2 2 2
=4 Al 2
{ 5 3\ . . .
(b) gL?J =0=d+4=0=>d=—4 MIA1L 2 AG (convincingly obtained)
- . . . 3
SC Written explanation with g (;1 =0
not seen/clear E2.1.0
(¢)| a=-2., b=-3 Bl1.Bl1 2 Inspection expected
By division: M1 — complete method
Al CAO
Multiply out and compare coefficients:
M1 — evidence of use
Al —both a and b correct
Total 6
4(a)i) | 3x-5 3 4 By division:
x-3 x—3 B1.B1 2 B1 for 3, Bl for %01‘B=4
x =3
By partial fractions: M1 multiply by x - 3
and using 2 values of x, Al both correct
(ii) J 3+— 3 dv=3x+4In(x-3)(+c) MI1AIF 2 Ml J 34— ; dx and attempt at integrals
X— x—3
ft on 4 and B: condone omission of
brackets around x — 3
Alternative: By substitution u=x—3
c3x—5 - 3u+4 )
J ; dx =J du (M1) Integral in terms of u
x—3 u
=3(x—3)+4111(x—3} (A1) Correct, nx
(b)) | 6x—5=P2x-5)+0(2x+5) Ml Clear evidence of use of cover-up rule M2
_5 __5
x= 5 xX= -3 ml
10=10Q —-20=-10P
0=1 P=2 Al 3
i) [ -~ 2 1
(“) J + dx M1 ( 3’3 Wireless Network Connection is now connected ]
2x+5 2x—5
X+ X Connected ko: OWA-STAFF
| . M1
In(2x+5)+—In(2x-5
n(2x+5)+ 2 1(2x=3) () AlF ‘ 3 ‘ ft on P and Q: must have brackets
| Total | | 10




: 1
1(a) 2(—%] +(—17]—3=—3 MIA1 2 use of £
SCNMS -3 1.2
Alt No ISW. so subsequent answer “3” AO
algebraic division:
¥
2x+1 ) 2x* +x-3 (M1) complete division with integer remainder
2x7 +x
-3 (A1) Q) remainder = — 3 stated. or —3 highlighted
Alt
.1'(2.1' + 1) -3 (M1) attempt to rearrange numerator with
x4l (2x+1) as a factor
(A1) (2) | remainder = —3 stated. or —3 highlighted
(b) (2;\' + 3)(;\' —1] Bl numerator L
m Bl 4 , not necessarily in fraction
x+1)(x— enominator
2x+3 2x+3
= B1 3 CAO in this form. Not — ﬁ
x+1 x+1 ;4
(b) | Alternative
2x'—24x-1
x -1
x—1 )
=2+ (M1)
x~ -1
=74 x-1 ’
oD+ (B1)
Sy Al 3
2+ — @ay | o
Total 5
(b) 1?"““ __ 4 B M1 correct partial fractions form, and
(I4+x)(143x) I4x 143x multiplication by denominator
1+4x= A(14+3x)+ B(1+x)
1 -
y=-1. x= -3 ml Use (any) two values of x to find 4 and B
3 1
Ad==.B=- Al 3 A and B both correct
Alt:
1+4x _4 B M1) correct partial fractions form, and
(I4x)(143x) I+x 1+3x { multiplication by denominator
1+4x = A(143x)+ B(1+x)
A+B=1 34+B=4 (ml) Set up and solve
A= 3 . B= 1 (AD) (3) A and B both correct

7 il
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