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QUESTION 1

1.1

1.2
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1.1.1

1.1.2

1.2.1

1.2.2

1.2.3

1.2.4

MATHEMATICS - FIRST PAPER LEVEL 4

2x+11s a factor of f(x)=2x’-5x>+x+a

o f(=1=0 v
21 =5(-1) +(-1)+a=0 V" Correct substitution
a=2 v 3)

f(x)=2x3—5x2+x+2

FMy=20) =517 +(1)+2=0= (x—-1)is a factor of f(x) v
f(2)=2(2) -502) +(2)+2=0= (x-2)is a factor of f(x) v
F)=2x =58> +x+2=2x+D(x—1)(x—2) v 3)

Alternate Solution

Fx)=2x"=5x" +x+2=Qx+1)(px* +qx+7r)

F() =20 =52 +x+2=Qx+ (x> + gx+2) v/ By inspection
F) =22 =522 + x4+ 2= Qx+D(x* —3x+2) ¥ By inspection
f(x)=2x3—5x2+x+2=(2x+1)(x—1)(x—2) v

Alternate Solution

f)=2x-5x"+x+2=2x+D)(x*-3x+2) Y'Y By long division
F)=2x =5 +x+2=2x+Dx-Dx-2) VY

Range{yly<0} or y<0 or [0;c) v (1)
f(x)=x"; x<0
x=y% y<0 v" Interchange x and y
y=—x v' Making y subject; correct sign
Fy=—x 2)
gx)=x-2
x=y-2 12 Interchange x and y
y=x+2 12 Making y subject; correct sign
g () =x+2 (1)
f)=g'(x)=> x> =x+2 v' Setting up equation
X—x-2=0=(x+1)(x-2)=0 v' Factorizing
x=-1; 2
Choose x=-1 v Noting that fis defined
for x<0
y=fC-D=(D*=1or y=g'(-h=-1+2=1 Y
Point of intersection is (-1; 1) Two points of intersection: 3
marks (4)
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1.3 1.3.1

x+2y=8

2—1
Search Line
= x+y=6

v

Mark scheme: Both axes v
First two straight lines correctly drawn (any two) v v vV
Next two straight lines correctly drawn vV
Feasible region shaded correctlyv’ (8)

1.3.2 Objective unction: y =—— x+—L— = p = 160x+200y v Making P the
5 200 subject.
Profit per fax machine is R160 v
Profit per scanner is R200 v 3)
1.3.3 Search line on graph or any other line with slope -4/5
Max Point: x=6; y=3

Production of 6 fax machines and 3 scanners v 3)

AN

1.3.4 Max Profit = 160(6) +200(3) =R 1560 vv )
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QUESTION 2

2.1 f(x)=2x°

f (X) - lhlil(} h—0

flx+ h}: —f _ lim 2(x+h) =2x°

2%+ 6x*h+6xh* + 2R —24°
=t h

= Lin(} (6x* + 6xh +2h%)
=6x"
221 y=(1-2x)
ﬂ =3(1-2x)*(=2)
dx

=—6(1-2x)% OF =—6+24x—24x>
222 3 S
F =22 410=22% 410
Jx

F/(x0) =2 +0 or f/(x)=5xx

223 y=xlnx

ﬂ=(1)lnx+x(lj = Inx+1
dx X

224 e 41

YT 3
dy _ 20 .(2x* =3)—4x(e* +1)
dx (2x* =3)*
2.3 2.3.1 Ft)=—t v
. 1
Velocity = (1) =——
y =71 >
1 1
N)=—e=——m/s v
S 2
232 , 1
)=———
@ >
Acceleration

= ()= —G](_ %](Z_B Vv
ALl
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v

vV

Formula; substitution

Expansion

Simplify; dividing by &

(6)
v
v
(2)
v' Simplification
v (2)
v' Simplification
2)
Simplification
Correct two terms in numerator
and one in denominator (3)
(2)
Ignore units
3)
[20]
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QUESTION 3

3.1 3.1.1

3.2 3.2.1

3.2.2

3.23

324

3.25

3.2.6

3.2.7
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J.4x(x ~1)(x + 1)dx

= [ (4x —4x)ax

=x'+2x7 +c¢ v'v' Ignore “c” 2)
j[6e2x +g]dx

X
=3¢* +2Inx+c v'v'v" One mark per term 3)

We find the x values of turning points of f.

f)=x=3x>+c= f(x)=3x>—6x v/ Finding derivative
3x’—6x=0=>x=0;2 v 3)
Minimum of f is at P on the x axis

. P has coordinates (2; 0) v

Substitute P(2; 0) into y=x’ —3x* +¢

0= -32)7%+¢ v/ Correct substitution

c=4 v (2)
Q(0; ¢) is the local maximum point

Coordinates of Q are (0; 4) (1)
Use P(2; 0) and Q(0; 4) to find m

m=—4%=-2 v

gx)=-"2x+4 v )
f(x)=3x"-6x= f"(x) =6x-6 v' For finding f”(x)

6x—-6=0=>x=1
Point of inflection R has .
coordinates (I; £ (1)) = (1;2) v" For coordinates (1;2) (2)

Area = J:(x3 —3x" + 4)dx v

<\

= [%x4 —x +4x]§)
G-1+4H-(0) v (3)
3V4 square units

Shaded area = J.l (x* =327 + 4)x - J.l(— 2x+4)dx v
0 0
=31 - [— x? +4x]:)
= 3V - 3 = V4 square units v 2)

[30]
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QUESTION 4
4.1 4.1.1 Mark scheme: ¥2 mark per point and ¥2 mark for both axes.
A X
100+
80
60
MATHEMATICS
401
20+
READING
4.1.2 Line of best fit shown on graph
413 [A B C D E F
D x=335 x=67 D y=310 ;=62 Y (=B (y-7)=905| D (x-%)’ =1030
v v v v
4.14 -X)(y-y
L2 E= D) ,
PUCEEE
=90 0,88 [to 2 decimal places] v
1030
a=7y-bx=62-08867) =304 [or3,13] v
y=3,04+088x [or y=313+0,88x ] v
4.1.5 Substitute x=451in y = 3,04+ 0,88x or v
y=3,13+0,88x
Dumi’s Mathematics score will be v
y=3,04+0,88(45) =43%
4.2 4.2.1 Let P(math) be the probability that Alfie passes mathematics and
P(physics) be the probability that he passes physical science.
P(physics) = 1 — P(failing physics)
=1-0,35=0,65 v
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4.2.2 The probability of passing
mgthem?ltics or physical P(m3 P(physic
science is 0,85. h)
Refer to the Venn diagram.
Let the probability of passing
both mathematics and
physical science be x. Then,
from the diagram, we have:
0,75-x+x+0,65-x=085
x=055 (3)
423 P(failing math and physics) =1 -0,85=0,15 v (D)
424 P(passing exactly one of math or physics) = P(math only) or
P(physics only) v/
= (0,75-x)+(0,65-x) v
=030 v 3)
43
(a) P(coin 1 and T) = L1 _1
472 8
(b) P(coin 2 and T) = L=t
4 4
(c) P(coin3and T) = ixo =0
d) P(coind4and T) = 1,2_1
(d) P(coin 4 and T) 3%
- P(any coinand T) = 1+1+0+1:£
8 6 24
Mark scheme: 2 marks for correct tree
15 mark for each of (a),
(b), (¢) and (d) 2 marks
for the answer.
(6)
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