
Visit
   FREETESTPAPER.com

for more papers

           
       Website: freetestpaper.com

          Facebook.com/freetestpaper
      Twitter.com/freetestpaper

https://twitter.com/freetestpaper
https://freetestpaper.com/
https://facebook.com/freetestpaper
https://freetestpaper.com/


NORTH VISTA SECONDARY SCHOOL
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SUBJECT: ADDITIONAL MATHEMATICS

NAME:
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READ THESE INSTRUCTIONS FIRST

Write your name, register number and class on all the work you hand in
Write in dark blue or black pen on both sides of the paper.
You may use an HB pencil for any diagrams or graphs.
Do not use staples, paper clips, glue or correction fluid.

Answer all the questions.
Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place in the case
of angles in degrees, unless a different level of accuracy is specified in the question.
The use of an approved scientific calculator is expected, where appropriate.
You are reminded of the need for clear presentation in your answers.

At the end of the examination, fasten all your work securely together.
The number of marks is given in brackets [ ] at the end of each question or parl question

The total number of marks for this paper is 90. For Examiner's Use

Category Question No.

Accuracy

Brackets

Fractions

Units

Marks
Deducted

This question paper consists of 21 printed pages.
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M hematical Formulae

1. ALGEBRA

A&dratic Equatton

For the equation axz +bx+c=0,

Binomial expansion

Identities

Formulae for LABC

(a + b\n = an. (i) "". 1, "'-' 
u' * . *(i),'-' b' + ... + bn,

where n is a positive i",rg". *d 
[:)

2a

nl n(n -l)...(n - r +l)
r\(n - r)lrl

2. TRIGONOMETRY

sir2 A+ cns2 A=1

"."2 
A=l+t^r2 A

cosec2 A=l+ col2 A

sin(l + B) = sin,4sosBt coslsinB

cos(l + B) = coslcosB + sin lsin.B

tan A!tan Bta A.LB\=-
| + t^n Aldn B

sin2A:?sin Aas A

cos2A = cns2 A-stt2 A= 2cns2 A-l=l-2sin2 A

2tzl A
tzrr Z A = -------------;-

l-lal'A

ab c

sinl sin-B sinC

a2 = bz + c2 -2bccns A

A=laDsinC
2

PartnerlnLearning
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53-5x-7x2I Express
(3x-1)(x2 +10)

in partial fractions. t6l

PartnerlnLearning 198
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I

2 (a) variables x and y are connected by the equation y = ax2 + by1 
' 
where a and b are

constants. Explain clearly how a and b can be calculated when a grupf' of 4
v

against y2 is drawn.

(b) The mass, m grams, of a radioactive substance decreases with time, 
' 
years'

The observation started on 1 lnuary 202I.

Measured values of m ar.Ld t ate shown in the table below.

It is known that m and / are related by the equation m = mge-b , where ms ar,d k are

constants.

(i) Draw the graPh of lnz plotted against r, using a scale of4 cm for l0 units on the

t-axis and a scale of 2 cm for 1 unit on the lnm-axis. t3l

PartnerlnLearning
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Use your graph to estimate

2 (b) (ii) the value of /r,

(iii) the mass of the substance when the observations began,

(iv) the year for the substance to reach half its original mass

PartnerlnLearning
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3 (a) In the expansion of

ofx exists.

7

(r'-i)', determine whether the term independent of

t4l
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3 (b) (i) Find the first 3 terms in the expansion, in ascending powers ofr' of

[, - f )t . Give the terms in their simplest form' t3]
\.- 2)

(ii) Hence, find the coefficient of x3 in the expansion of

(,-;)'1,.'-,..,; 121

PartnerlnLearning
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4 The points A(5,17) and 8(12,10) lie on a circle. The centre ofthe circle lies on

the y-axis.

O Find the equation ofthe perpendicular bisector of,4B. t5]

(iD Find the equation ofthe circle. t3l

PartnerlnLearning 204
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4 (iii)

l0

Does the point C(-7,4) lie on the circle, inside the circle or outside the

circle? Explain clearly by showing all your working. l2l

The circle gets reflected about a vertical line that passes through the point (-9,5) '

(iv) Find the equation ofthe reflected circle. l2l

PartnerlnLearning
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5 (i) Show that x+l is a factor of 2x3 +11x2 +22x+13. t1l

(ii) Jacob said that y=2x3 +11x2 +22x+13 is a cubic graph, therefore the

graph will cut the .r-axis at 3 points.
Do you agree? Explain clearly by showing all your working. t4]

PartnerlnLearning 206
[Turn over



BP - 207

t2

6 (a) Find the values ofx and y which satisff the equations

1
5'

20.5x

s(2s)v

=4Jf, t4l
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6 (b) The diagram shows a triangul N field ABC. The area of the field is

^ :3T - ^' and the shortest distance from ,4 to BC is @Ji -Z\m.2s-7Js 
A

l3

Without using a calculator, obtain an expression for BC in the fomr
a+b^li ,where a and b are integers.

CB

14)
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t4

7 (a') Usethe substitution of u =3' to solve the equation 32'*1 -813';=3 ' 141
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7 (b)

l5

Solve the equation loga(x + 4) - ---l- -- loga! +t .

log2, ,4 "' 3
tsl
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8

16

v A(4,ls.9)

C

2x+5y=l

(i) Find the coordinates ofC.

PartnerlnLearning

B x

The diagram shows a triangle l,BC in which the pointl is (4,15.9), the point B

lies on ther-axis atdthe angle ACB is 90'. The equation of BCis 2x+5y --15 '
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(ii) Given that ABCD is a parallelogram, find the coordinates of D t3l

(iii) The point E is (-5,-9). Find the area of triangle.BCE t2l

PartnerlnLearning 212
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18

(i) Given that *2 -3, + , is always positive, what conditions must apply to

the constants a ard c? t3]

(ii) Give an example ofvalues ofa and c which satisff the conditions found in
part (i). 121

PartnerlnLearning
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10 (i) I
'5'Sketch the graph of l2l

)i

x

(ii) ln order to solve the equation , = ,*, [i;) 
. a suitable straight line has

to be drawn on the same set of axes as the gaph of y = 1.
5

Find the equation ofthe straight line and the number ofsolution(s). t4l

PartnerlnLearning 214
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11 The equation of a curve is y = 4x2 +(3p -r)x+l+ q 
' 

wherc p utd q are constants'

The line y- px=qis a tangent to the cuwe at the pointl'
(i) Find the negative value ofp. t4l

20
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2t

(ii) Using this value ofp, and given that the curve passes through (-3,56.5),
find the coordinates of,4. t3l

End of Paper
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3E AM EOY 2021 Marking Scheme

53 -5x -7 x2 A Bx+C

(3x-lXx2 +10) 3x-l x2 -10

53 - 5x -7 x2 = A(x2 +10) + (Bx+ C)(3x -1)
A= 5,8 =4,C =-3

(3;r-1)(x2 +10) 3x-7 x2 +10

,2 bv2 1

--_-:-+-yaa

53 -5x -7 xz 5 4x+3

I

d
Vertical-intercept= -,soacan be found

-k:

Gradient = -4 ,o b r- oo* be found
a

Scale Points Line
two ints

k = 0.0414
lnm = 4.3 to 4.5

m =73.7 to 90
4.4

lne :4.4-O.O4l37gt
2

t =16.751x17 years

Year 2021 + 17 = 2038

Qn
1

2(a)

(bxi)
(iD

(iii)

(iv)
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3(a)

(bXD

(ii)

4(r)

(iD

(iiD

BP-220

,=(l)t''r-'1 5
Tr*

3J

9

r)rzr''{-s)'(
18-5rx

For
18-5r=0
r =3.6
Since r is not a whole number it is not ssible to a term of :r.

6561-8748x + 5103x2

=(l),'r( -.r
l

= -1701,r3T4
2

-8748(2) + s 103(-7) : e (-1 701) = -48526

m*=-l
mL =l
M Au --$.s,13.5)
y-13.5 = l("r-8.5)

Y=x+5
Centre -- (0,5)

Radius : 13 units

xz + (y - 5)2 = 169 or 132 or x2 + y2 -loy -144 =o

Distance of C from centre = 7 .07 or 5.,[ or .60 units
Since distance of C from centre is less than the radius the oint C

PartnerlnLearning
220
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Cen -18

.r+18)2+(y-5)2 --169 o, 132 x2 +y2 +36x-lOy+11=0
5

BP-?21

h onl cuts th

(

Let f (x) = )163 a llx2 + 22x + 13

f(-r) = 2(-r)3 +l l(-1)2 + 22(-1) + 13 = 0

There r+1 is a factor.

R division coefficient or s thetic divis

2x3 +11x2 +22xalJ =(x+1)(2x2 +9x+13)
To cut the x-axis

(.r + 1X2r2 + 9x+ 13) = 0

x=-l or 2x2 +9x+13=0

I do not e, since b2 - 4ac = -23<0 therefore there is 1 real so the

x=-2y-l or x+2y=-l 6.s

0.5x =2+15y or x=4+3y o.e

x =l,y -- -l

380

BC= L:O 
=

Q5-7,1s)(4Js -2)
o, ac=---*9-=-

(2s-7"15)(2.,15 -1)

_ 760 n,_
l14\6-190 "'

=:X
l l4Js - 190 5 +190

- 380 sTJi +9s
,lr --"' 57Jt-s5'szJi+es

760 11416+190

=f.6+5
Altemativel

57 5 -95

PartnerlnLearning
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5(i)

(ii)

6(a)

(b)
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p"o= 380(2j+7"lit - =2s+iJi
(25 -'7 ..1 s)(25 + 7 

^l 
5 )

(zs+2"6X2"6+t)
BC=

Or

loga(x + 4) -

o.e
(2 s -1)(2 5 +l)

," _50Ji +25+70+7Ji 
o."

19

ur:t'$rint =:^E+s

3u2 -8u -3 = o
(3a + l)(u -3) = [

z' = -ltreiected)
J =J

x=l

loea(.;r+a)-.;}7 = ios4?+1

losa(x+a)- 
"fi- 

= loeq 2+l

or

loga(2x-3)

loga (2x - 3)

loga4
=bza!+r

loga(x + 4) - log a(2x -3) = 1sg.? a1

to1.,o4--loI,o oR loe, 3(x + 4) -,"" 2(2x-3)
8
;
.5

PartnerlnLearning
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(b)
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8(i)

ll( )

(iii)

e(i)

BP-223

2x-3 3

x+4 8 oR '+4 =4
2x -3

3(.r+4) = 8(2r-3) OR x+4= 4(2x-3)
36

t3

mrc=25
Equation of AC: y =2.5x+5.9
2x+5(2.5x+5.9) =15
x = -1,y =3.4
C .4

MAc=0.s,9.6s)
B(7.5,0)

1

Mso
x+7.5 0+ y

= 0.5,e.65)
2 2

Equation of AD, Y = -? t*g.5

Equation of CD,, = U*--r+

D(4.5,r9.3)
Altemativel

D(-4.5,19.3)

Area
|.'7.5_t
2to

-1 -s 7.5

3.4 -9 0

0.5((7.sX3.a) + (-1)(-e) -(7.5(-e) + -s(3.4)) 59.5 unlts'

Forminimum a>0

PartnerlnLearning
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(ii)

1

l0(D

(iD

BP -224

( )

For to lie above the x axis
2

-3 - 4ac <0

suitable

v

5'
2 -3x

2-3x= |
(5')

Equation of line: ! =2-3x
No of solution = 2

o"rlr 4ac>9 ; a>L 9'c>-
4a

.tr

PartnerlnLearning
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q+ px=4x2 +(3p-l)x+l+q
4xz +(2p-l)x+l=0
(2p-r)2 -4(4)(r)=o
(2p-t)2 =rc
p = 2.5(rei) or P -- -l -5

+ px=4x2 +(3p-l)x+l+qq

y=4x2 -5.5x+1+ q

56.5 = 4(1)2 - 5.s(-3) + 1 + q

q --3

4x2 -5.5x +l+3 = -1.5x+3
(2x-l)z =g

I

2

aJ.zLt'2 4'

11(i)

(ii)
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