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READ THESE INSTRUCTIONS FIRST

Write your name, index 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 a pencil for any diagrams or graphs.

Do not use staples, paper clips, glue or correction fluid.

Answer all questions.

If working is needed for any question it must be shown with the answer.

Omission of essential working will result in loss of marks.

The use of an approved scientific calculator is expected, where appropriate.

If the degree of accuracy is not specified in the question, and if the answer is not exact,
give the answer to three significant figures. Give answers in degrees to one decimal
place.

For n, use either your calculator value or 3.142, unless the question requires the
answer in terms of .

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 part
question.

The total of the marks for this paper is 80.

This document consists of 5 printed pages and 1 blank page.
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax” +bx+c¢ =0,

_ —b+b’ —4ac

X =
2a

Binomial expansion

(a+b)" =a" + (’:Ja”‘b i [;Ja"'gbz ot (n}z"*"b" +ot b,
¥

n nn-1)..(n-r+1)

n
where 7 is a positive integer and = =
rj ri(n-r)! r!

2. TRIGONOMETRY

Identities
sin” A+cos> 4=1
sec’ A=1+tan’ 4
cosec’A=1+cot’ 4
sin(4+ B) =sin Acos B+ cos Asin B
cos(A4 + B) = cos Acos B Fsin Asin B
tan4 +tan B

l+tanAtan B
sin24 = 2sin Acos A

cos2A4=cos’ A—sin* 4=2cos’ A-1=1-2sin’* 4
2tan A
1—tan® 4

tan(A4 + B) =

tan24 =

Formulae for AABC
a b c

sin 4 - sin B :sinC
a® =b* +c* —2bccos A

A= labsinC'
2
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1 Solve the simultaneous equations

2% = 4)’—]
L
27%)2 =812 . [5]

2 The roots of the quadratic equation 2x* —56x +32=0are ar” and 3 where a + 8> 0

and aff > 0.
(i) Find the value of af3. (2]
(ii) Show that o+ f=6. [2]
. . 1 1
(iii) Find the equation whose roots are a + —and £+ ot (3]
3 (a) Solve the equation x(5x—1) < 3x. 2]

(b) Show that the roots of the equation x> — p =2 — px are real and distinct
for all values of p. [3]

(¢) Find the range of values of k for which the line y = kx+3 meets the curve

2x? =xp+6. [3]
2
2x° -3x-2 , ) 5]
4  Express 7——8 in partial fractions.
X —2X—

. 32 ) . .
5 Given that ya+ B2 = % , where @ and b are integers, find without using a

calculator, the value of @ and of b. (4]
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6 Given that f(x) =x3 +7x% +8x—12.

(i) Show that (x+3) is a factor of f(x). [1]

(i) Giventhat x> +7x> +8x—12 = (x +3)(Ax” + Bx +C) where 4, B and C

are constants, find the values of 4, B and C. [3]
(iii) Hence, solve the equation f(x)=0. [2]
(iv) Use the solutions of f(x) = 0, solve the equation x® + 7x* +8x% —12=0. (2]
7 (a) Using algebraic identities or otherwise, factorise f(x) =64 —(x+1)° completely.
Find the remainder when f(x) is divided by (1—x). [3]

(b) The expression x> — (k +7)x + k> — 26 is exactly divisible by (x + 2) but

leaves a remainder when divided by (x—11). Find the value of . [5]

8 The diagram shows part of the graph of y = |2x — 1| +3 for -1<x<3.

y‘l

10 "
(a) State the coordinates of 4, B and C. [3]
(b) Solve the equation [2x —1|+3 = 8. [3]
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9 (a)
(b)
10 (a)
(b)

In the expansion of (1—2x)" in ascending powers of x, the coefficient of the

third term is 24.

(i) Find the value of n, where » is a positive integer.

(ii) Hence find the coefficient of x in the expansion of (3x - l)(l -2x)".

b

9
Find the term independent of x in the expansion of [xz + 2—] .
x

By using an appropriate substitution, solve the equation 2™ +27 =3,
A piece of chicken is removed from the refrigerator and it is then allowed to
thaw. Its temperature, 7" °C after # minutes, is given by the
formula 7' =28 —32¢~ %% Find
(i) the initial temperature,
(ii) the value of 7'when ¢ = 10 minutes,
(iii) the value of 7"as r becomes very large. Explain the significance of

this value.

11 Theline 2x+ y+3 =0 intersects with the curve y = x> —6x at points R and S.

(i) Find the coordinates of R and S.

(ii) Find the equation of the perpendicular bisector of RS.

(iii) Line /is parallel to RS and passes through 7'(5, 3). Given that line /

cuts the y-axis at U, find the coordinates of the point U.

END OF PAPER
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Answer Scheme AMKSS 2016 MYE 3E AM

Answer Marks
1 2" =20 5 x=2y -2~ ) Ml
5]
(372 ( )2 =—12p=2% —~——=— (2) Ml
Subst (1) into (2)
-12y=2(2y-2) MI (any mtd)
1
= Al
d 4
L Al
2
2(0) | «’p* =16 Ml
2] aff=4 or —4 (reject) Al
2(i) | o+ p*=28 Ml
21 (a@+pB) =a’ +2af+ 3
=28+2(4)
a+ =6 or —6 (reject) Al
2(iii) 1 1 f+a
3] a+—+,8+;— " +(x+ f) M1
_g+ 2.1
4 2
1
(a+—] [ j aﬁ+1+1+—ﬁ Mi
—4+2+l_25
4
The equation whose roots are « +iand p +l is
o
25 220 or 4x? ~30x+25=0. Al
4




3a x(5x-1)<3x
2] 5x° =dx<D
x(5x—-4)<0 M1
4
O<x<— Al
5
3b x2+px—p—2:0
131 Discriminant " .
=p? —4()(-p-2) (correct a, b,c)
=p>+4p+8
=(p+2)"-4+8 MI(complete the
: square)
=(p+2)"+4>0
Since discriminant is always positive, hence roots are real for all M1 for >0
values of p
3c 2x” = x(kx+3)+6
B =kx’+3x+6
2x* —kx* -3x-6=0
Since line meets curve, D >0, MI(D=>0)
2
(=3)" -4(2-k)(-6)=0 Ml (correct a,b,c)
9+48-24k>0
24k <57
el
3
o
k‘zg Al
45 Ix* —3x—12 50 x+14 oo i -
—_— i i e———— ong division
151 xt =2p-§ ¥ =2x=§ e
x+14 4 i B Ml
(x—4)(x+2) x-4 x+2
x+14=A(x+2)+ B(x—4)
Sub x=-2, -2 +14=B(-2—-4)=>B=-2 Ml
Sub x=4, 4+14=A(4+2) > A=3 i
P ~3x—2 3 2
e e s
x—2p-—8 x—4 x+2 Al
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5 3.2
Va+by2 =

(4] NG

e-+2)
_ 92
4-42+2
18
6— 42
__ 18 6+ Ml
6-4V2 6+42
108+ 722
36 -16(2)
=27 +182 i
Hence a=27,b=18 el
6() | f(x)=x+7x"+8x-12
1

1 )= (03)7 + 7(=3)" +8(=3) =12 =0 M (show subst)
-~ (x+3) isafactorof f(x)

6(ii) | x° +7x% +8x—12=(x+3)(4Ax’ + Bx+O)

3] Comparing x*, 4 =1 gi
Comparing constant, 3C=-12=>C=-4 Bl
Comparing x>, 34+ B=7=>B=4

6(iii) | (x+3)(x* +4x-4)=0

2]

x=-3 or X+4x-4=0 Al
~4+ 16+ 4(4)
b
2
=-2422 Al
=(.828, -4.83

6(iv) | Replace x by x*, M1

2] x2=-3(NA) or x*=-2-2J2(NA) or x*=-2+22 R

x=10.910
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@) | f(x)=4"-(x+1)°
3] M1
=[4-(x+ D)4 + 4G+ )+ (x+1)2] Al
=3 -x)x* + 6x+21)
Remainder = £(1) =64 —2° =56 Al
7(b) | Letf(x)=x*-(k+Tx+k*-26.
5]
f(=2)=0,
442k +14+k>-26=0 M1
k*+2k-8=0
(k+4)(k-2)=0
k=-4 or 2 M1
When k=4, f(x)=x" —3x-10 -
fan=11*> -3011)-10=78
When k=2, f(x)=x* -9x-22
fA) =11 —9(11)-22=0 MI
Since f(x) is divisible by (x + 2) but not (x —11), therefore k =—4 rel
8a | Let x=-1,y=|-3+3=6= A(-1,6) Bl
3
B3] Let x=0,y=|-1|+3=4=B(0,4) Bl
Let 2x—1=0,x=05,y=|0| +3=3=C(0.5,3) Bl
8b | |2x-1]|+3=8
31 2x-1|=5
2x—=1=5 or 2x-1=-5 M1
=3 or x==2 Al Al
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9ai | (1-2x)" =1+"C,(-2x)+"C,(-2x)* +... M2
[4]

=1-2nx+2n(n-1x* +...

2n’ —2n=24 MI
nt—n-12=0
(n—-4)(n+3)=0
n=4 or n=-3(NA) Al
9aii 1 . 1 "
[21 3x+; (1—2_1) = 3X+; (1—8x+24x +) M]1
=3x+24x+...
. Coefficient of x =27 Al
9b By
14] General term for (xz +——j
2
_‘)C ( 2)9-4' _1_ '
- r x 2x MI
_:9C xISer l rx-r
" 2
9 1 ! 18-3r
ol -
"2
For term indept of x, let 18 =3r=0=r=6 M1
Hence term is °C l]ﬁ —ﬂ—li Al
°\2 16 16

10a | 21 4 27x =3
[4] I

2(2")+—=3
(2%) o
Let u=27%, 2u+l:3 Ml
u
2u? —-3u+1=0
Qu—-D(u—-1=0
u=l or u=1 Ml
2
2" :24 2“. 220
O oy AlAl
10bi | When r=0, 7'=28 - 32¢" =—4°C Bl
10bii | When =10, 7 =28 — 32¢ *'9 =23.7°C Bl
10
biii t —> o0, 303[ -0 ..T=28°C Bl
2] ‘

28°C is the room temperature. Bl
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11i 2x+y+3=0>y=-2x-3—————- )
Al | =0 -6x—————— )
(1)=(2)
4 Ml
x°-6x=-2x-3
x*—4x+3=0
(x-D(x-3)=0 -
x=1 or x=3
y=-5 y=-9
R(,-5) S(3,-9) ALAI
11ii . (143 =-5+(-9)
[4] Midpoint of RS = ( 5 5 =(2,-7) M1
Grad of RS = ——) — 9 Ml
3-1
Grad of perpendicular bisector = %
Eqn of perpendicular bisector
1 M1 (use midpt &
ye={=T)= g (x-2) correct grad)
+7= 1 x-1
¥ 2
1 Al
=—x—8
Y72
Hiii | m, =my, =2
(31 Eqn of line /:
y—3=-2(x-5) Ml
y=-2x+13
Cuts the y-axis, letx = 0, M1
y=13
~U(0,13) Al
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