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Jt1-

Find the coordinates of the midpoint of the straight linejoining the points of
intersection ofthe ctrve 2xz + x =2y -3y' + 8 and the line y=y-7.

The area of a rectangte is (3r4 5 - t t) cm'? .

Given tlrat its t""gtfr i. (2.6 -,'.6)cm, find tte perimeter of the rectangle in the

form aJJ cm, where a is an integer.

(a) The function f(x) = 66: + br2 -llx+c,wherea, D and c are constants, is

exactty divisible by r - 3. Given that f(x) leaves a remainder of-6 and 6

when divided Uy (t - x) and x respectively. Find the values of a, b and c.

(b) (i) Solve the cubic equation 3:r3 - x2 = 8;r + 4.

(ir) Hence solve the equation 3fv+l)3 -(yntY =8y+12.

4 (i) Find the coordinates of all the points at which the graph of , = l2.r - q - 3

meets the coordinates a-xes.

(iD Sketch the graph of y =l2x - 1- 3 .

(iii) Calcutate the coordinates ofthe point of intersection ofthe graph of
y =lzx - 5l- 3 and the line y=2x +2.

(iv) State the number of solutions to the equation
I

V,,
=lZr-sl -3 wherex>0,

5 (a) Solve the inequatity 2(x - 1)< 6x2 -3O.

(b) A curve has the equation /=4r? -zkx+ k, where tis a constant.

Find the range ofvalues of ,t for which the curve lies completely above the

x-axis.
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7 The function f is defined by f(r) = 1 1 3*t 2r.

(D State the ampliode of f.

(ii) State the period off.

The equation ofa curve is y =1+ 3cos 2:r for 0o<x<360o.

(iii) Find the coordinates ofthe minimum point oftle curve.

(iv) Find all the values ofx such th^t y =O.

(v) Sketch the graph of .y = I + 3ms 2,r.

(vi) On the diagram drawn in part (v), sketch the graph of 7 = - f,si1; f61

0o<x<36Oo.

(vii) State the number of solutions, for 0o < .r < 360o, ofthe equation

3cos2r + 2sin:r = -1.
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5

Start Question t on a fiesh sheet of Answer Paper.

Hand in Qu€stion 8 to Question 13 separatelv from Question I to Question 7.

8 The roots ofthe quadratic equation l0x2 + 6r - 4 = 0 are rland B.

O Find the values of a + B and of op .

9

t4l

Express 3+3'=33+- +32!+2 as a quadratic equation in 3' and hence find the value

ofr which satisfies the equation 3+3'=33*'*3:":. t4l

(i0 Find the quadratic equation whose roots and
1

F
1&r0 ,

d'

cos 2x cos x- sin x
Prove that

sin2x+l cosx+sinx

t2l

I0 (a)

(b) Given that cose = -] and tar.B = l,wherel and B are in the same quadrant,

find, without uslng a calculator, the exact value of sin(; + f). t4l

(c) Using tan:=cosec2x -cr:l2x, show, n,ithout using a calculator, that

tan 22.5" = _1 + tlj . t3l

11 (a) Find all the values ofx between 0" and 360o forwhich 2cos2x=3cosxsinr.[4]

(b) Solve the equation as20=1-sindfor 0<0<2tc, giving your answers, in

radians, correct to 2 decimal places. 14)
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6

12 The diagram shows a quadrilateral ABCD in which AB = 8 m and CD : 7 m.

IAEB=9l" ail IDAB: IECD = d, where 0o<d<90".

8m

E

7m

(D Show that AD =8cos0 + 7 sin4 . t2l

(ii) Express lD in the form Rcos(9 - a), where R > 0 and 0o<a<90o. t4l

(iii) State thc maximum value of,4D and find the corresponding value of 0. l3l

(iv) Find the values of d for u,hich AD = 9.5. tzl
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D
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l3

7

B(3,6)

C

3Y =2x

x

The diagram shows a trapezium OABC in which AB is parallel to OC and

angle BCO= 90'. The side OC has equation 3y =2*. The point B is (3, 6).

Given that the point.4 lies on the y-axis, find

(D the equations ofl B and of BC,

(iD the coordinates ofl and ofC,

(iii) the area of the trapezium OABC.

- End of Paper -
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JfrI tr^Jl

2017 Secondary Three Express Additional Mathematics SA2

1 Sub y = 1-2;n1o 2x2 +x--2y-3y2 +8

2x2 +x=2(x-2)-3(x-2)z +8 --M1 for substitulion

5.r2 -13.r+8=0
(5r - 8)(r - 1) = 0 ----Ml for correct factorisation

,=8oat=l
5

?

f
oI Y=l

(;3 ---B1 and (t,t) ----st

The coordinate of midpoint
(tz 7 \t___t

Iro'ro/ --A1

2 Breadth

: *4 "4- E ---Ml for rationatise with 216+"6
2J3 -J5 2J3+J5

- ttJi + t sJl-- ?Ji - t tJi ---Al numerator (2 or 4 tems)
L2-5

tJs -tJj
7

= JS - rE --af denominator and completion soi

Perimeter

= zdi -.'l-, + z<z.t5 - J s)

=2Ji cm --A1
3 (a)

-f (x) = Axt + k2 -llx+C
JO=A+ B-tt+C=-6
A+ B+C =5 --(l)

f(U=a
C=6 --Bl

.f (3) =27 A+9a -33 + 6 = 0

3A+B-3=0 --(2) ---Bl

Irom (1), B:-1- A
Sub (3) into (2),
3A+(-1- A)-3= 0 ---Ml
A=2--A1
8=-3 --Al
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(bxi)

(ii)

3rr -x2 = 8r+4
Let f(x)=Jf -f -ga-4
f (x) =(x +1\3x2 -4x-4) Al correct quadratic factor soi

,r(-1) = 0

: + I is facor offlx) --B I
0 = (r + l)(3.r + 2{x - 2) --M I factorise quadratic factor and write as product of 3

, 
linear factors

:r=-l or r=-l Or x=2 --Al
J

1s1 y=y+l
3(), + 1)3 -O,+ 1)'? - 8(y+ 1) - 4 = o

Did not usc par(i)

y+1= I or y+l=-? or y+7=2 Ml for realising that ).r1 is equivalent to.r

!=-2 or y=-t? or r=1 --A2,Al,A0
4(D

(ir)

(iii)

(iv)

Let y=6
2x-5 =3 or 2:r-5 =-3--M1
x=4 or x=l
The coordinates are (4,0) ana (t,o) --- et er

Let x =0, ),-2
The coordinate is (o,Z)---f t

Bl : correct graph

B I : label .x and y intercepts and venex (2.5,-3)
v N{inirnum point not

labelledy=lzx-sl-3

2

x
i 4

_J
(2.5, -3)

2x +212x - 51-3 --Bt
2x-5=2x+5 or 2x-5=12x+ 5) --M1
NA or.x=0&r=2 coordinare (0,2) --Al

Number of solution = 1 --B I
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s(a)

o)

2(x -1) < 6x2 -3O
6x2 -2x-30+2>o
(x +2)(3x -7)>-0 --M1 for correct factorisation

Critical values. -z and 1 --Al soi'3

x!4 or ,rZ ---x3

Critical values not
stated clearly

y = 4x' -2kx + k
(zq'z -4()(k) < 0 --Ml clear attempt at b2 - 4ac

4k(k -4) < 0 --Ml for factorisation

Leads to critical values 0 and 4 --M1 soi
0<*<4 

-AI
6 Let x-l= = ' .,t=c ---sr(x-2)(.r'+I) x-2 x'+l

x - 1 = A(x2 + L) + (k. + C){x - 2)

Let x =2. /=1 --erJ
Compare coefficient of l, ,q + B = 0

r= -l --er
5

Compare constant tefins, A-2C =l
C=: -Bl5

x-l I -x+3 ut
(x-2)(x' +l) 5(x-2) 5(x'+l)

Studenui make mistake wlren
substituting the values back to the
fraotion

7 (r)

(iD

(iiD

(iv)

3 -81
360'-Br

(90", - 2) md (27Oo, - 2) --Bt Units not written: only I coordinate

Let j :0
(9O",-2)
a =7O.52878"
2x = 180" - 7 O.52878', I 80" + 70. 52878', 3600 + (1 8 Oo - 7 0.5287 8o),

360" + (180'+ 70.s2878")

x = 54.7o,125.3",234.70,305.2 <ld.p.) - A1, Al (A1 for any pair)
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(v)

(vi)

(vii)

81: y = ms2rall corect
Bl: a curve with hiehest value atJ., = 4 and lowest value aty =- 2

v
4 r-_-i-_- y =1+3cos2x

2

1

Graph is nol
symrnetrical

=-2sinx
0

-r

Bl: correct graph touching /=1+3cos2, at critical points (90o, -2)and ends at
(360", 0). Completely correct graph.

3 ---81

8(r)

(iD

q+ P=-1 --g1

"o=-l -er
\Icll answered

l-l
a'' 9'

a'+ P
(a0)'

_(d +-B)z -zaP
(oF)'

( t-
5

2(
)
5 --Blifor a2 + B'2 -(a+ p)'? - 2al substituted

(
2
)'

5

=zi --gr{rortheir a+Pand aP

--"1..- = 4 ---e ltfor their aB(aq't' 4

Equation it r'-tl.^+!=o --iBl f.t

OR 4x2 -29x+25=0 Errol in the orrission of '-0'

\
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9

Let y --3'
3+y=27r*9rz -- Ml for attempting to form a quadratic

(v+3)(9y-l)=a --- DMI for attempt to solvea3termsquadratic

v: -3 or v = 1 -- Al for both
9

(No solution) or 3' = 3-2

x=-2 -- Al
.:\o A1 for extra solutions seen

l0(a)

(b)

L.H.S,:
sin2x + I

ms2 .r - sinz x Ml for ms 2r = cos2 x - sin2.r ; or

sin2r = 2sinxcosx

Ml for I = sin2 x +cos2 x

Ml for factorisation

2sinxcos.r + 1

(cos x - sin :r[cos r + sin x)
2 sin xcos r + sin2 x+ cos'x
(cos x - sin.x)(cos r + sin r)

(sinx+cos:)?

: R.H.S. (pmven) AGI
Difticuit for majority of the
studentscos Jr + sln Jf

-3 -t2

-+ i 5 l3

sinl =-1 Bl
5

sinB=-1 Bl
l3

*rr= -l? rr
13

sin(l + B) = sinlcos B+cos lsin B

=(-ix-i3).( :x *)
=S t".u.o.i 81

Majority of tJre students did
not realise that sin l, sin I
and cos B are negative in drE

3d qnadrant.

cos2r

cos J - stn .r studykaki.com
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c( ) ttt225" = cos&a 2(22.5") - cot2(22.5o)

= cosec 45o - cot 45' Bl

ll

the idea of using the given ideotit5'
ttl'tan x in the eqriation rvas NO"I'
runderstood by alnrost all sluderrts.

r,
= JT-t

: -l + J, (shown) AGI

B11t

sin45" tan 45"

ll

2cos2 x = 3cosrsinx
2cosz r-3cosxsinx = 0
cos ;r(2 cos x - 3 sin x) = 0 -Ml
COS, = 0
-r = 90" or 27O" -Al

I\4any students divided by cos x to
obtain an equation in tan r and so
lost some grssibie scrlul.icns.

OR

2cos x-3sinx = 0
2tanr=;
J

a =33.69'

(x lies in the ls / 3'd quadrant) --Ml

x=o OR.r=180o+6r
x=33.7o OR r = 213.7" (1 d.p.) --Al

ms2.r=1-sinx
l - 2sin'? .x = l -sinx --iVIt for cos2x = l - 2sin2 x

sin:r (2sinx - 1):0
sin :r = 0

x=0,3.146.28 *Al
The onl.v signiflcant problem was
rlot lo rornd !o 2 Cccimal places

OR

2sinr - I 4
,in, = I (.r lies in the I'r i 2'd quadrant) --iul2'
o = 0.523599

-r:o OR x=It-cL
.r:0.52 OR x=7.62Qd.p.) --AI

ll(a)

1l(b)



t2 (i)

(it)

(iii)

(iv)

oosg =4 ---111
8

"7rg 
=D --- ut

7

trDt = (8cos0 +7 sin A) (shown) Ac

R=J*iV
= ./rl5 ---r!u A1

7
taaa = -

8

a = 41.186' (3 d.p.)

ln = Jtn ars(e-41.2") --kll AI

Max. lr= JTl3
: 10.6 cm (3 S.F.) -- Br

0-41.2":0
0=41.2" (l d.p.) *-Ml Al

s.s = Jl l3 ms(d- 41.1869

*"(B-+t.tse')=E
Jtt:

a = 26.66O -- ltll
0 -47.186 = -26.660", 26.660o

0 =14.5", 67.8" (I d.p,) --Ar

Pre-nrature rounding of 41 .186"

13 (i) 3y =2x
2

J
)1GradientofOC=: Cradient ofBC = -: --MI
32

Equation of BC: y -6 = -;(x -3)i",
y = --yq!! or 2u=-3x+21 --A1'22'

Gradient of .48 = 1--t tt
.,

u -6=?t*-31- 3'
, =?, * 4 or 3v = 2x +12 ----A1'3

Equation oflB:

BP" 161
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(ii)

(iii)

Let .r = 0,

v=4
l(0,4)----81

Solve equalions of OC and BC simultaneously,

,=lland r=+.1-1 --rrll' 13 13

'(-ii,*)-"'
Or

3 2t2
)')2

2
I 2'l

62

0
63 300

A."u = I
2

I 3 --{Ut1r their coordinates of C
0

42 640
13

=llrq* D-Ygl ---!ur rr.2lt3 r3l

= I5.7 units2 --Al or I 51
l3


