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Mathematical Formula :

Quadratic Equation

For the equation a +bx+c=0,

. —b++b* —4ac
2a

1 The curve < 2 and theline x+2y =1 intersect at points 4 and B.
x ¥

Calculate the coordinates of 4 and of B . (4]

2 Itisgiventhat 4x’ —9x =4 x(x2 =] )+ B(x+1)+C-3 forall real values of x.

Find the valuesof 4 , B and C. [3]

3 The polynomial 2x*—18x" +5x—17 can be expressed as (xz —3x - 2) O(x)+R(x).
Determine O (x) and R(x) .

[4]
4  The function f is defined by f(x)=2x"+ax’ +bx—12.
Given f(x)hasa factor of (x—3) and leaves a remainder of —14 when divided by
(2x+1),
(1) find the value of ¢ and of b [4]
(11) find the remainder when f( x)is divided by x. [1]

SA1 Bowen Secondary School



5 (a)

(b)

(i) Factorise x® —3x>+x+2 .

(ii) Hence, solve the equation x* —3x’ + x = —2. Leave your answers in surd
form where necessary.

Factorize completely  16x* —250y°

6 Given that the roots of the equation 2x* —3= 6x are @ and S .

(1)

(i)

(c)

(d)

find the values of
(a) a’+ ,82

b (a+1)(B+1)

and g

form an equation whose roots are :
p+1 a+1

Given that the equation /x’ —kx —1=3x—5 has equal real roots,
find the values of k.

Find the range of values of m for which 2mx’ +1=4x —m has no real roots.

Find the range of values of x for which (2x—-1) < 25 .

Show that the equation x* + px =4 —2p has real roots for all real values of p.

SA1 Bowen Secondary School



8§  Solve the following equations.

(a)

(b)

()

(b)

10 (a)

(b)

42x-3 =24

X—+2x+2=3

27 (3} =

gw
\D 1

Given that 2°** x40=5?"" , evaluate 20" .

By using the substitution u = 5%, solve 5 ' +5°* =6 .

The mass, m grams, of a radioactive substance, present at time ¢ days after

first being observed, is given by the formula m = 38(2.5) ***.

Find
(1)  the initial mass of the radioactive substance.

(i1) the mass of the radioactive substance after 4 weeks.

(111) the mass of the radioactive substance that has decayed after 10 days.

Sketch the graph of y =4(6.3 )" , indicating the y — intercept on the graph.

SA1 Bowen Secondary School
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11 (a)

(b)

12 (i)

(11)

5-7x

Express — 2 in partial fractions. [3]
x5 —
9 3 _ o . e

Gy s POEHR . Ja R ST e A,

x(x‘-l-/-l) x x"+4
B,C and D. [4]
41 : - :

Express v in the form a + b5 , where a and b are integers. [2]

35+ 2

The diagram below shows a cuboid with a square base. The height AB of the

cuboid is (\/g +4 ) cm. Given that the length of the diagonal AC is

4145

3/5 42

cim,

(V5+4 )em \

(a) find an expression for BC? in the form ¢ + d/5 . where ¢ and d are

integers. [3]
(b) hence, find the area of the square base in the exact form. (2]
~ End of Paper ~
5
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Answer key for Bowen Sec Sch Sec 3 Exp A Maths MYE 2016

1 (5,-2)and (l,l] 8a 2
274 4
2 A=4,B=-5,C=3% 8b x=7 , x=-1 (rej)
3 O(x)=2x* +6x+4, 8c 22
R(x)=29x-9 3
4,11 |a=-5 ,b=1 , remainder=-12 9a 10
Sai (x—ZX.tz—x—l) Ob L, 2
g x:2,x=1i£ 10ai |38
2
5b | 2 (2x—-5y7)(4x? +10x? +25y*) | 10aii | 13.6
6ia |12 10aiii | 11.7
6ib | 2 l1a .’ S
2 4x+2) 4(x-2)
6l | 5x2 —30x—3=0 11b | A=2,B=1,C=-5D=11
7a | k=1, 9 12i 1525
Tb m<-2 or m> | 12iia (224—68\/5)cn12
e |~ Xz £3 12iib (112_34J§ )cm2
7d | To prove b’ —4ac >0
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[ 3]

Mathematical Formulae

Quadratic Equation

For the equation ax* + bx + ¢ =0,

~b++/b? —4ac

2a

X =

Binomial Theorem

n n h n=-1 n n-212 n n=rjpr a
(a+b)" =a" + | "' h + ) a" b+ + b"+...+b

n} n! nn=1)..(n-r+1)

- ri(n=r)! ¥l

where n is a positive integer and (
»
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I.  P(x) is a cubic polynomial. The graph of y = P(x) intersects the x-axis at -4, -1 and

l ;
s and passes through the point (0, 16). Find an expression for P(x).
) (3]
2. Solve the simultaneous equations
0.5 (4”)=16
log, 2x+ log,(x+3y) =1 (5]
3. The polynomial f(x) issuch that f(x)=3x" +ax’ +bx+c, wherea , b and c are
constants, is divisible by x—1 but leaves a remainder of 3 when divided by x+2.
(i) Show that a-6=10. (3]
Given also that the remainder is 15 when f(x) is divided by x+1.
(i1) Find the value of ¢. (2]
4 e x x=1 g . . . -~ X
- Express the equation 2(9 )_ 75 (3 )—i— 63 =0 as a quadratic equation in 3" .
Hence solve the equation for x. [5]
7-3x N
5. Express ;- as a sumof 3 partial {ractions.
(1-x)(1+x-2x") (7
6. (a) The length of the two shorter sides of a right-angled triangle are (2 2 +J§) cm
and (4J§ - \@) cm respectively. Find, without using a calculator, the exact value
of the square of the longest side of the triangle in the form (c+ d\fg)cmz, where ¢
and d are integers. (3]
(®)  The solution of the equation x\E =135 —x\/g 15 Ch/i ~/b.
Without using a calculator, find the valucs of the integers a and 5.
[Turn Over
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10.

1
(@)  Given that log, 8= % .evaluate log,| — s
' X

10
log, »

(b) Giventhat log, y +log, x—

(@) One root of the equation 2x~ + px +3g =0 is three times the other root.

Express p in terms of g.

(b) Given that @ and / are the roots of the equation 3x* — 2x +3 = 0, form an

: 3, o3
equation whose roots are 4¢3 and @™ + 3”7

Solve the equations

(@) 3v2x-3= 2

(¢) log;(10-9x)-4log,x =2

Solve the equation 8x° —6x* —5x +3 =0 . Hence solve
@) 3x*-5x*=6x-8

(i) 8(2%)-3(2%"")-5(2" +1)+8=0

SA1 Bukit Merah Secondary School

- =0, express y in terms of x.

(4]

(5]

(3]
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Ln

p 9
11.  (a) Given that the coefficient of x in the binomial expansion of [ X+ —%,J is 9,
. X

find the negative value of the constant 4. (4]

"J"'

'd
(b)  Write down, and simplify, the first three terms in the expansion of {2 -

|

in ascending powers of x.
" ;g
Given that the first three non-zero terms in the expansion of {3+ ax)LZ— EJ are

b—~512x +¢x®. Find the values of @, b and ¢. 7

* * * End-of-Paper *EE

SA1 Bukit Merah Secondary School
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BUKIT MERAH SECONDARY SCHOOL
2016 MID-VEAR EXAMINATION

ADDITIONAL MATHEMATICS [4047) — Answer Keys

|. 1| p(x)= -4(1_; a)fx+1)2x- )

[=. 2 7
x==, p==
" ¥7%
Lo
3 | (i) c=8
4.

203*) -25(3*)+63=0 x=1.14 or 2

S. 7-3x 17 4 34

(-2 (+25) o-x) 30-xF 9(1+2%)

6 [(a) (67-12V6)cm’ (b) a=S and b=30

7. 1

=1 x-—.-—% or xzé (i}x=1.-§ or 2 (i) y=0, or y=-1|

11. i 3%
() 155 ol 54 L2 8

L]
2 5 25

i a:-%,b=?68 and c=133i
5 25

(@-2 (o) y=x' or y==s
8. . 62 184
(a) P =14 J2q (®) Quad equation 15 x° —2—?x—?=0 or 27x’ -62x-184=0
e ————————————————————————— S |
9. 7 2 .
— b —J = I
(2) 218 (b) x=10 (c} x 3 |
10. i |

SA1 Bukit Merah Secondary School
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2016 3E AM CHIJ Katong SA|

7

The line 3x + 2y = 12meets the curve x> — y+2y” =12 at the points 4 and B.

Calculate the length of 4B. [7]

If the difference between the roots of the equation x* + px+ ¢ = Ois 3, show that

p* =4q+9. ' [4]
The roots of the equation 100x* —29x+1=0 are @’and . Find the quadratic
equation whose roots are @ and £, such that & and f are positive. [5]

The line y = mx + 1, where m is a constant, intersect the curve y = x’ —3x+ 2 at

two distinct points. Find the range of values of m. [5]

A piece of wire of length of 24 ¢cm is bent into a rectangle. Let x cm be the length of
one side of the rectangle and 4 cm? be the area of the rectangle.
(i) Express 4 in terms of x. [1]
(ii) Find the range of values of x such that the area of the rectangle is greater

than 27 cm? . [5]

(ili)  Hence, find the maximum of the rectangle. [1]

Jane threw a ball such that the height, s metres, of the ball at time t seconds is given
by the equation s = —5.1¢% + vt + 2.5, where v m/s is the speed at which she threw

the ball. Use the discriminate to determine whether the ball could reach a height

of 15 mifit is thrown at speed of 20 m/s. (4]

Solve the following equations.
(@) V5x+2-+3x-8=0 (2]

®) 3Vx-1=2Jx+4 [2]

(c) V7T -6x+x=-3x [4]

SA1 Chij Katong School
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8  Itis given that x and y are rational numbers. Find the values of x and y in

(635 )+ y/5)=81-3045. [7]

9 An open cuboid bin has a square base of side (\ﬁ - ﬁ) m. The capacity of the bin

is (90\5 - 76\5) m’. Find the exact value of

(a) the base area of the bin, (2]
(b) the height of the bin, 3]
(¢) the total surface area of the bin. (3]

10 Solve the following equations.
(@ 4 +8=332") (5]
(b) 72_r+3 - 7_!:: = 1 [4]

11 (a) Ina lucky draw, (x - 3) winners shared a sum of $(3x" —8%* 46— 54)
equally. Find the share of each winner. (3]
(b) Ina given cubic polynomial f(x), the coefficient of x’is 1 and the roots of

f(x) =0 are -2, 2 and k. When f(x) is divided by x +1, the remainder is -6.

(i) Find the value of £. (4]
(i)  Find the remainder when f(x) is divided by x* - 3. (4]
5x2 —4x+2 . ;
12 Express in partial fraction. (8]

(Bx—4)x”+1)

13 (a) Factorise each of the following

(i) 10004’ - b’ (2]
(i)  3x* +8lx [2]
(b) (i) Sketch the graph of y = 4e”. [2]
(ii) Add the line y =4+ x to your graph. [1]

(iii) Hence state the number of solutions of the equation

4e* =5+ x. (1]

SA1 Chij Katong School 15



9
14 (a) (i) Expand [l - :1-] up to the first 3 terms.

find the values of 4 and k.

14
; : : g 1
(b) Evaluate the coefficient of x’ in the binomial expansion of [x ——J ;

2x

15  Solutions to this equation by accurate drawing will not be accepted.

The diagram shows a quadrilateral ABCD in which A(3,0), C(6,13) and D(— 2,5).

The equation of 4B is 5y =3x—9and £4ADC =90°.

(6, 13)

D{—Z,E{

¥
*

A (3, 0)

Find

(i)  the equation of AD,

(ii))  the perpendicular bisector of CD.

The perpendicular bisector of CD passes through B.

(iii)  Find the coordinates of B.

(iv)  Find the area of the quadrilateral ABCD.
End of Paper

SA1 Chij Katong School
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MYE 3E AM 2016 Solution

1 The line 3x + 2y =12 meets the curve x* - y+ 2y2 =12 at the points 4
and B. Calculate the length of AB.

Solution

-9y
3

X

Some students expressed

[12;2}’}" _ye2pri=12 | 12-22)7 =144- 4y’

[144—48y+4y~’-

—y+2y* =12
9 J

22y* -57y+36=0

(11y-12)2y-3)=0

Some students wrote cm instead
12

— =
3 : .
AB — \f[g,___g,] +(ﬁ_5] = 0.492 units | Ynits. Some left units out.

2 2
A lot of students used (xl + X, ) instead (xl = xg) Or some did not
square the brackets. Some did not know the formula.

X

SA1 Chij Katong School
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2 The roots of the equation 100x’ - 29x +1=0 are ¢’ and g’. Find the quadratic

equation whose roots are « and g, such that « and g are positive.

; 29
a’+ pr=—
p 100
() =—
100
1
1 i i =
il A lot students did not reject @/ 5
(o p) -20p =2
: 29
s e a D
e 8) -2 =r5
(a+B)=— 7

A lot students did not reject @ + /3 = .t

% —[l]erL:O
10 10

10x* -=7x+1=0

Some students did not write (= 0) for the required equation.

3 The line V = mx + 1, where m is a constant, intersect the curve

y= x” —3x+2 at two distinct points. Find the range of values of m.

x* =3x%+2-mx—-1=0
=-3-m, some student identifiedb =3 +m X

(-3-m)’ —4)1) >0

9+6m+m’ —4>0 _‘—\ /;
m*+6m+5>0 A 1
(m+5)m+1)>0

m<-=5 m>-1

SA1 Chij Katong School
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4 A piece of wire of length of 24 cm is bent into a rectangle. Let x cm be the
length of one side of the rectangle and A cm” be the area of the rectangle.

(i) Express A in terms of x.
(ii) Find the range of values of x such that the area of the rectangle is greater
than 27 cm? .

(iii)  Hence, find the maximum area of the rectangle.

This question is not well-done.
® A=x(12-x)

Some students left this question totally blank. Very few

e

students drew a rectangle to analyse the question

X X

24 —-2x
2

A simple diagram will help a lot !!!!!11111!

=12—x

-

13

Gi) x(12-x)>27

2-12x+27<0
(x—9)x-3)<0
3L X=<Y

SA1 Chij Katong School 19



Only a few students were able to use the mid-value to locate the

Maximum Area.

(ili) Maximum A4 occurs at x=26
Maximum 4 = (12 - 6)(6) =36 cm’

5 Jane threw a ball such that the height, s metres, of the ball at time t seconds

is given by the equation s = —5. 1t +vi+ 2.5, where v m/s is the speed at
which she threw the ball. Use the discriminant to determine whether the ball
could reach a height of 15 m if it is thrown at speed of 20 m/s.

This ‘_l!.le.:;s_ﬁ?l?! is badly done despite the hint to use the discriminate to
show the conclusion.

15=-5.1#> + 20+ 2.5 Many did not equate S = 15.

207 — 4(-5.1)(-12.5) = 145 >0

Hence the ball could reach a height of 15 m at 20 m/s.

6  Solve the following equations.

(a) «3x+2—A3x+8=0

(b) NT—6x+x=-3x

Solution

-

” (Vox+2) =(V3x+8)

5x+2=3x+8
=3

Thic wae woll-dona

SA1 Chij Katong School
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(b)
7 —6x =16x°
16x*+6x—-7=0
(2x-1)8x+7)=0
1 7

X=+—, X=——

2 8

(rejected)

Many students did check the feasibility of x = %4 thus many did not
reject x="%.

7 Itis given that x and y are rational numbers. Find the values of x
andy in

(6—3\/§Xx+yx/§)= 8130415

Solution
6x + 65 —3xv/5 —3y(5) =81 -304/5
6x—15y ++/5(6y —3x)=81-30/5

6x—15y =81
6y —3x=-30
Solving

22y +10) - 5y =27

This was well-done.

SA1 Chij Katong School 21



8 An open _cuboid bin has a square base of side (ﬁ - \E) m. The
capacity of the bin is (‘)Ox/g - 76ﬁ) m®. Find the exact value of

(a) the base area of the bin,
(b) the height of the bin,
(¢) the total surface area of the bin.

Solution

(a)Base area = (V7 -5) = 12-2/35

1080~/5 + 18@ 9124/7 - 152

144 —4x 35

Some students did not or could not simply from the above line to the following

line.

10805 +180x 57 —9124/7 —1064+/5
4

216\/5;12\5:4\/5_3\/?

(¢c)  Total surface area = 122435 + 47 - V5 f4/5 - 3J7)
It is an opened bin so there should not have 2(12 — 24 35) : X

= 12-2+/35 + 2835 —164
_26+/35 152

SA1 Chij Katong School



9 Solve the following equations. (WELL-DONE)
@ 47 +8=3302")
- 72.\’+3 - 7.\"' - 1

o 2252 g = 33(0F )
2% % 3% 4 8= 3327

Lety =2*
4y* -33y+8=0
(4y-1)y-8)=0

2x+3-x? 7{)

) 7
2x+3—-x2=0

(x—=3)x+1)=0

10 (a) In a lucky draw, (.r— 3) winners shared a sum of

$(3X} —5x% 4+ 6x— 54)equally. Find the share of each winner.

(b) In a given cubic polynomial 7(x), the coefficient of x* is 1 and the

roots of /(x) =0are -2,2 and k. When /() is divided by x +1, the remainder
is - 6.

(i) Find the value of 4.
(i)  Find the remainder when /(x) is divided by x* -3.

SA1 Chij Katong School 23



Solution

(a) 3 5006 -54

Answer $(3x3 +4x+ 18)

Remark: Some students left this blank.

) () )= (x+2)x—2)x—k)

Some students wrote (x + k) instead of (x— k)

f=1)=-6
(i Ih-1-2X-1-k)=—5
3+3k=-6
k=-3

iy S (xX)=x" +3x" —4x—12

x+3

i F-PE SFIE

—x* +0x* +3x

Ixt-x-12

~“3x7 49

Remainder = —x-3

Some substituted x = \/g instead

SA1 Chij Katong School



5% —dx+2
11 Express (3),_4)(.‘_3 1) in partial fraction.

Solution

Sx? —4x+2 A +B{+C
(Bx—4)x?+1) (3x—4) x°+1

Some students wrote x° +1=(x+1)x—1)

5x* —4x+2 = A(x* +1)+ (3x—4)Bx+C)

Letx=0
A=2+4 Commmmmmmmm e (1)
Let x =
3=2A-B—-C - (2)
Let x=-1
11=2A+7B — 7C-mmmmmmmmmme e (3)

Sub A =2 + 4C into eqns (2) and (3)

TC =B = -l -mmmmmmmmee e (4)
C=7=TB e (5)
Solving
A=2,B=1,C=0

) x

+
Answer Su—d =il

SA1 Chij Katong School
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Comparing coeffs:

5=A+3B
B::S_i
3
—4=-4B+3C
A-2
C=——
4

) (2

A=2.B=], C=0

12 (a) Factorise each of the following
(i) 1000a” — b’
(ii) 3x! +81x
(b)y (i) Sketch the graph of y = 4e".
(ii) Add the line y =4+ x to your graph.
(iii)  Hence state the number of solutions of the equation

4e' =4+ x.

(@) @) (10a) b’
= (10a - b)100a” +10ab + b”)
i) 3x(x®+3°)
= 3x(x +3)x? —3x +9)

12a was badly done.

Many were unable to apply the cubic formulae.

SA1 Chij Katong School

26



b(i) shape and asymptote of

Yy =4¢€" and the graph pass through the point (0,4)

(1) Liney=4+x (i1) 2 points of intersections

The two graphs were not well-drawn. Many were not able to
draw the graphs to occupy both first and second quadrants of the
axes. The line did not pass through the two axes.

Therefore many students were not able to obtain the 2 points of
intersections.

f

P % [+ ‘
1+ ZW up to the first 3 terms.
\ - B

13 (a) (i) Expand

g

(i) Hence, given that (8- 2x 3;—-‘)(1%} — 8+ hx+ k4.,

find the values of h and k.

‘ l \.\l-l
(b) Evaluate the coefficient of x’ in the binomial expansion of (\ - ?—J .
% LX
13(a)
[ X Ox 0.
(i) l 14 o :l+—-1—+—\-+ ....... Well-done.
. 4 4 4
7 .Ir/ 9‘- L}_-: )
(ii) (8 - 2.\'—3.\‘“’]’ PR I
\ 4 4 /

SA1 Chij Katong School 27




: 9x’ §
= 8+18x+18x —2.1«'——-;‘——3.\" Y

21x°

= 8+16x+

(]

Soh=16 and k= :

u|

Carelessness in expansion resulting in wrong answers.

3 N\ 14

13(b) [ 5 i

. X 7

General term or (7 +1 ) term of the expansion

14~ et 1Y
= Wl X __J
)5,
gl TN ss
= .1(:. ‘ = "‘..h- i [Mll
Forthe termin x’, x’ = x™
7=28-3r
o (M1]
SR TP :T 13
. Coeffof x' =G| —= | =-26— [A1]
\ 2) 16

Some students were unable to apply the general formula. They were unable to

1 !
write down (_ 5] in the working thus unable to obtain the correct answer.

14  Solutions to this equation by accurate drawing will not be
accepted. The diagram shows a quadrilateral ABCD in which .4(3,0),
c(e,13)and D(-2.5).

The equation of AB is OV = 3x=9and ~apc =90,

SA1 Chij Katong School 28



A /I C {6, 13}

I|

/ I'I,

D{-2,5/] \

P
o

. ; x

A (3,0

Find

(i)  the equation of 4D,

(ii) the perpendicular bisector of CD.
The perpendicular bisector of CD passes through B.

(iii)  Find the coordinates of B.

(iv)  Find the area of the quadrilateral ABCD.
14 (i) gradientof AD = —1

=-1(0) +¢
eqof AD: y=-x+3

(1) mid-point of CD = (2, 9)

Gradient of perpendicular bisector = — |

Equation of perpendicular bisector: y - 9=-(x 2
(1)) 5(=x+11)=3x -9
X =

y=3

B(8,3)

; 113 8 -2
(iv) Area= —
210

3 2
=68 units -
13 5 0

This question was well-done. Some students think that the point (2,9) is the
perpendicular bisector.
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Mathematical Formulae

Quadratic Equation

For the equation ax” +bx+c¢ =0,

- b £ \Vb* - dac
o 2a
. (a)  Simplify V80 +180 - S5 [3]
V5+1
) o 2:HJ +2n
(b) Simplify ———. [3]
—n-1
47 2"
2. (a) Solve the equation 3°*' =10 . (2]
(b) Given that log, x’ =m and log,y=n, find log, \/r\; in terms of m and n. [4]
3. Solve the equations
@  2°(47)=8"", 3]
1
(b) log_qx—logzi[xHO):E_ [4]
4. Sketch the graph of y=Inx. Insert in your sketch an additional graph required to illustrate
how a graphical solution of the equation xe’* =1 may be obtained. State the equation of the
additional graph and the number of solutions to the equation sl [6]
5. (a) Given that sinl 10° = p, express each of the following in terms of p.
(i)  sin70° (i)  tan20° [4]
2
(b)  Without the use of a calculator, find the exact value of sinlcos'l (—?ﬂ . [2]
6.  Given that tanA4 = 4-1-5:2- and that tan4 and cosA have opposite signs, find the value of

(i)  sin(-A) (i) sin(90°-A) [4]

(9]

SA1 Maris Stella High School
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10.

11.

12.

The value, ¥ dollars, of an antique is given by V = Ve, where V, dollars is the initial value

of the antique when it was produced, ¢ is the time in years since it was produced and & is a
constant.

(1) Find the value of k given that the value of the antique doubled after 7 years. [2]

(1) Given further that the antique was produced in 1930 and that the value of the antique
is evaluated at the beginning of every year, find the year in which its value first
exceeded ten times the initial value. [3]

The curve y =acoshx+c, where a and b are positive integers, has an amplitude of 3 and a
period of 180°. The maximum value of y is 1.

(i)  State the values of a, b and c. [3]

(1) With the values stated in part (i), sketch the curve of y=acosbx+c for
0°=x=360°. [3]

The roots of x*+3x-6=0 are a and . The roots of another equation x> - 6x +g=0

n n
are e and =
(o & -

. where n and ¢ are constants. Find the value of n and of g. [6]

Given that f(x)=mx’~(5Sm-1)x"+(m+1)x+m’ is exactly divisible by x-1 but not by
x-4,

(1) show that m=1, [4]
(ii) using the value of m shown in part (i), solve the equation f(x)=0, giving your

answers correct to two decimal places where necessary. (4]
(a) Find the values of k if the graph of y=(2k-1)x’+2k+4 and the line y=3kx

meet at one point only. [4]

(b) Find the range of values of h for which (h+3)x’ =3x>x+h for all real values
of x. (4]

(c) Show that 2x* + p=2(x-1) has no real roots if p> —% . [3]

L

(i)  Given that 2x’ -31x-27 = A(x-4)(x+2)’ + Bx + C. find the values of the constants

A, B and C. [4]
3 s
(i) Hence or otherwise, express M in partial fractions. [5]
(x—4)x+2)
--- End of Paper ---
3
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2016 SECONDARY 3 ADDITIONAL MATHEMATICS SA1
MARKING SCHEME

1. (a mmgl

- B J5=1
=45 +6+5 - ¥ Sl
e s

=10I~8(J§_1)

=|0J§~2(J§—1) [M1]
=10v5-2v5+2
=8/5+2 or 2(4J§+1) [A41]

[M1]

= [M1]
[(M1]

=24 [A1]

2. (a) 32.ri-i - 10
g3 = 1g10
2x+1)lg3=1 [M1]

2x+1 =—I—
lg3

1{ 1
Xx=—|—-1
2\1g3

x=0.548 (3s.1.)

SA1 Maris Stella High School
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(b) log, x'=m log,y=n

3log, x=m log,» _ n
log, 4
logzx:%m [M1] log,y=2n  [M]]
log, \@=%logz-\y
:elz--(log2 x+log, y) [M1]
-—“l[lm+2rs]
2\3
—lm+n [A1]
6
3. (a) 2.\' (4.\'4) = 82.\’-1
2:(23.\' :)=2(Jl'—3 [A{l}
23)‘—2 = 26.\'—3
By comparing indices,
3x-2=6x-3 [M1]
3x=1
1
=— Al
e [41]
; 1
(b) logsx—log,(x+10)= =
g, v 108101 vt
‘ logs 5 2
log (x+10) 1
logs x - ——————=— M1
85X 5 > [M1]
2log, x-log,(x+10)=1
log,—~—=1
- x+10
x'.l
=5 M1
x+10 [M1]
x* =5x+50
¥} -5x-50=0
(x=10)(x+5)=0
x=10 or x=-5(rej) [41]

SA1 Maris Stella High School



4, xe’* =1
Inxe™ =1Inl
Inx+Ine™* =0 [M1]
Inx+3x=0

Inx=-3x

Equation of additional graph is y =-3x. [A41]

Number of solution is 1. [A1]
y
A
y=Inx
- ' > X
1
y=-3x

2 marks for graphs (1 mark each). 1 mark for labels and intercepts.

B. (ai) sin70°=sin(180°—]10°) [M1]
=sinl10°

=P [A1]

—_—

(aii) tan20°:\"]_TF [B2]

() Letd= cos"('—z]‘
3

2
cosA =-§ [M1]
sinA=—‘£—§~ [41]

SA1 Maris Stella High School
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6. (i)
(i)
7 (i)
(ii)
8. (i)
(ii)

SA1 Maris Stella High School

sin(-A4) =-sinA4 [M1]

5
=— Al
T [A1]
sin(90° - 4) = cos 4 [M1]
12
=— Al
- [41]
When V' =2V, and =7,
. =Ve" [M1]
et =2
k= l1112
7
k=0.0990 (3s.1.) [41]

When V' =10F, and k=l?ln2,_

I—In?_

nJ? }>10% [M1]

Lin2
e[? ]' >10
1> lnlO(i]

In2
t>23.253 (5s.1.) (M1]
The year in which its value first exceeded ten times the initial
value is 1954. [A1]
360°

= 3 b = = 1 - 3

a [B1] 120° C_ .
bh=3 [Bl] g5 [

2 marks for graph. 1 mark for labels.
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9, x'+3x-6=0
a+f=-3

af=-6 [M1]

' —6x+g=0
k k

Th =
a B

k(' +B) B

{I.‘f}.‘

6

6

B 6a’p’

f=—
& +p

6(ap)’

(u+ﬂ)(m3 —ap+p’)

6(cp)’

(a+p) ((a +p) - 3(':{3)

6(-6)"

- (—3)((-3)-’ -3(-6))

"k k

g=-— [41]

SA1 Maris Stella High School
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10. (i)

(if)

11.  (a)

SA1 Maris Stella High School

f(1)=0

m—-Gm-D)+(m+1)+m? =0 [M1]
m’ =3m+2=0

(m-1)(m=-2)=0

m=1 or m=2 [M1]
f(4)=0

64m—-16(5Sm-1)+4(m+1)+m’> =0 [M]1]
64m—-80m+16+4m+4+m’ =0

m’ =12m+20=0

(m=2)(m-10)=0

m=2 or m=10 [A41]

. m=1(shown)

X -4x* +2x+1=(x-1)(x* +bx-1) [M]1]
Comparing coefficients of x,
00 W
b=-3
(x-1)(x*-3x-1)=0 [M1]
= AR ~AMED)
2(1)
34413

2
x=1 or x=-030(2d.p.) or x=3.30 (2d.p.) [A42]

x=1 or

y=Qk-1x* +2k+4 ———(1)
y=3kx -—-(2)

=),

(2k-1)x> +2k+4 =3kx

(2k-1)x* -3kx +2k+4=0 [M1]
For 1 real root,

Discriminant = 0

(-3,'()2-4(2;(4)(21{ +4)=0 [M]]
9k* - 4(4k* +8k-2k-4)=0

Ok’ -16k* -24k+16=0

7k’ +24k-16=0 [M1]
(Tk-4)(k+4)=0

k=% or k=-4 [A41]
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(b)

(c)

SA1 Maris Stella High School

(h+3)x*-3x>x+h
(h+3)x* =4x-h>0
For (h+3)x” —4x-h to be always positive,

Discriminant < 0

(~4)" - 4(h+3)(~h) <0 [M1]
16+4h% +12h <0

W +3h+4<0 [M]]
(h+1.57+1.75<0 [M]1]

Since (h+1.5) +1.75 is always positive,
there are no values of & such that (h+1.5)* +1.75<0. [A41]

2x +p=2(x-1)
2x*=2x+p+2=0

Discriminant = (-2)° - 4(2)(p+2)

=4-8p-16
=-12-8p [M1]
3
If p>—§, then
2p>-3
-8p<l12
-12-8p<0 [M1]

Since discriminant < 0, 2x” + p =2(x-1) has no real roots. [Al]
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12. (i)

(ii)

SA1 Maris Stella High School

2x* -31x-27=A(x - 4)(x+2)* +Bx+C
Sub x =4,

2(4)' -31(4)-27=4B+C

4B+C=-23 ——-—(1)

Sub x=-2,
2(-2)’ -31(-2)-27=-2B+C
-2B+C=19 --—(2) [M1]
1)-(2) 68=-42
B=-7 [A41]

Sub B=-7 into (1),
4(-7)+C=-23

=5 [A41]

Sub x=0, B=-7, C=S5,
~27= A(-4)2)* +5
A=2 [41]
A=2,B=-7,C=5

2x’ -31x-27=2(x-4)(x+2)’ - Tx+5

2x3—31x—27_7+ -Tx+5
(x-4)(x+2)  (x-4)(x+2)

-Tx+5 P 0 R
_ = + - -
(x-4)(x+2) x-4 x+2 (x+2)
“Tx+5=P(x+2) +O(x-4)(x+2)+R(x-4)
Sub x=-2,
-7(-2)+5=-6R
19

B [M1]

Sub x=4,
=7(4)+5=36P

it [M1]

Let

Sub x=0,
23 19
5=4{-—|-80-4| -——
-%)e-4-3)
3

== [M1]

0
9 -Ble-97 . B 23 19

G-D+2F - 36(x-4) 36(x+2) 6(x+2)

[A1]

8
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1. ALGEBRA

Quadratic Equation

For the equation ax? + bx + ¢ = 0,

o= TDEVH—dac

2a

2. TRIGONOMETRY

Identities
sinf A +cos?A=1
sec?A=1+1an’ A
¥ s |
coscc” A =1+ cot* 4
sin(4 £ B) =sinA cos 5 + cosA sinB
cos(A £+ B)=cosA cosB ¢ sinAd sinB

tanA + tan B

an(d*B) = T tan A an B

sin24 =2sin4 cosA

cos2A=cos?A—sin® A=2cos2 A4 —-1=1-2sin*4

_ 2tanA
tan 24 = Y
Formulae for AABC
a b ¢

sind sinB  sinC

2 2 2
a-=h=+¢=-2bccos A

1 :
A=—bcsin 4

Tanjong Katong Girls™ School Sec 3 A Math Mid-year Exam 2016
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1. Given that Ax” +x° —13x -2 =(x +3)x +BXZ,\‘ ~1)+C for all values of x, find
A, Band C. [4]

2. Given that y =e™, show that y =+/3
Hence, without using a calculator, evaluate

g™ llog_; 9
2 [4]
log, 3
3. Find the range of values of ¢ in the exact form, for which y = 2x + ¢ meets the
curve y~ —2x”° =-5. Hence deduce the range of values of ¢ for which there is no
intersection point between the line and the curve. [5]
4, Solve log][,[,(] + x)= lgdx - lg\/fg. [6]
e A chicken farm with a population of 1000 chickens was hard hit by bird flu in 2015.
The spread of the bird flu is given by § = ] 10050_; , Where § is the number of
+e°
chickens infected after ¢ days.
(i)  Deduce the number of chickens infected with the bird flu in the long run. [1]
(ii)  Estimate the initial number of chickens infected with the bird flu, leaving
your answer correct to the nearest integer. [2]
(iii) The chickens will be culled when at least 70% of the chickens are infected.
Determine when culling will take place. [3]
6. A line and a curve are represented by 27 :é(B)"' and (9" )" =3 respectively.
Given that the line intersects the curve at point 4 and point B, find the distance
between the two points, 4 and B . [7]
Tanjong Katong Girls™ School Sec 3 A Math Mid-year Exam 2016
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4

7. (a) A toy car moved at a speed of (2 + ﬁ) cm per second from point M to point
N. Given that the distance covered was (2\/% - l) cm, find the time taken to

move from point M to point N in the form a+/3 + b, where a and b are
constants. [4]

(b) Find the range of values of x that will satisfy the following inequalities,

2x+5>4 and 6-2x* > 3+ x. (4]
8. The quadratic equation 2x* —2x —1=0 has roots L] and L .
a
(i)  Find the value of " + j3°. [4]
(i)  Find the quadratic equation in x whose roots are «* and /. 4]
9, y-axis p
P(2,6)

-

In the diagram, PQ is a straight line joining points P(2 , 6) and O(10 , 2).
Line / is parallel to the line 2y = x — 4 and passes through point Q.
Given that the perpendicular bisector of PQ intersects Line / at point R,

(i)  find the coordinates of point R , [6]
(ii) calculate the area of the quadrilateral PORO. [3]
Tanjong Katong Girls™ School Sec 3 A Math Mid-year Exam 2016
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10. The equation of a curve y = ax’ + 2x + 6 can be written in the form y=3(x+b)Y+c,
where a, b and ¢ are constants.

(i)  State the value of @ .
Expressing y =ax” + 2x+ 6 in the form y = 3(x + b)* + ¢, show that b = %
and find ¢ .

Hence,

(ii) find the greatest value of —. Explain your choice for the value of y,

= o

(iii) determine with explanation the number of points of intersection between the
¢urve and the x-axis.

11.  The polynomial g(x)z x” +ax® —bx -2 has a factor (x + 1) and it leaves a remainder
of 24 when divided by (x — 2).

(i) Showthata=4and b= 1.
(ii) Taking a =4 and b = -1, solve the equation g(x)= 0, leaving your answers in

the exact form.
Hence, find the integer value of x for which (x—2)’ +4(x —2) +x-4=0.

12. (a) Solve 5 -2(57)=9.

4x° 4 2¢ -]

b) Express ———m ———
(b) P (2x—1)(.\‘+1)'

in partial fractions.

End of Paper

Tanjong Katong Girls” School Sec 3 A Math Mid-year Exam 2016
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Suggested Answer Key

1 A=2,B=-2,C=-8 2 23
3 |e<—/5c245 4 [a=1 |

) B b gt x =—0.5 (rejected)
= UL Sii__ | 119 (nearest integer)

5iii | 2.85 days

6 | 237
3
7a | Time taken = 21/3 —32 7b 1 —
2
8i |a*+p°=8 8ii | x?+20x-8=0
9i 10 4 9ii | Area = 38 units’
R(—--3)
3° 3
10i 7 10ii
: a=3,¢c= LA i For greatest value of —2— , vy must be min

Vv

value, that is y = c.
2 2 6

--}: [EJ:E
3

10iii | Discriminant < 0 thus there is not real
roots, so there is no intersection point.

SA1

11i | Show question 11ii —3+17
x=—l, x=—"——
2
Integer value of x = 1
12a | x=0.431 12b 2 28 7

2+ = EE 3
9(2x-1) 9x+1) 3(x+1)°

Tanjong Katong Girls™ School
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1. Given that Ax* +x* =13x-2=(x+3)x+B)2x-1)+C for all

A,Band C.

values of x, find

[4]

Comparing coefficient of x°, 4 = 2

2x* +x7 —13x-2=(x+3)x+ B)2x-1)+C

Putx= 3, 2( 3)*+( 3+39 2=C
C= 8

Putx=0,

3B+C= 2

3B 8= 2 B= 2

Choose appropriate value of x
/ expand and compare
coefficients

;= ;i“'vf‘_l S
Giventhat V=€ | show that / \E.
Hence, without using a calculator, evaluate

V3 1
g 2—log3 9

log, 3 [4]

In+'3

v=e
ln}'rln\/ilne (Ine=1)
Iny=1In+/3

T A3 (shown)

Inv3

1
e’ x—log,9
e
log, 3

\/gx%log:}:

Il

log, 9

t=1)

1]
oy
X o

2

w3

]
2

Bring In to both sides &
obtain equation

Put M =3

Apply Log Law correctly
-power law
-logi3 =1

Answer in exact form

Tanjong Katong Girls™ School
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Find the range of values of ¢ in the exact form, for which y = 2x + ¢ meets the

2=

curve

=3 . Hence deduce the range of values of ¢ for which there is no
intersection point between the line and the curve.

[5]

Put y = 2x + c into y-2x'=-5
(2x+c) -2x"+5=0

4x° +4cx+c” -2x" +5=0

2x* +4cx+c” +5=0

For the line to meet the curve,

discriminant = 0

(4c)’ —4(2)c* +5)=20 % /
16¢° —8¢*-4020 \/
8¢ -40=0

¢*~-520

(c— \/EXC + \/5)2 0

c<—+5. c245

For no intersection points, ~ Vs<e<f5

Combine to form a quadratic
equation

Discriminant = @
Deduct Im if given
discriminant >0

Obtain the factors

Solve log,,,(1+x)=1g4x-1g+/8 ‘

(6]

Iogum(] +x)= Ig4x - [g\/g

:

Change of base to Ig

Igd—l
Apply Log Law to get V8

Apply Log Law to get Ig

)

Tanjong Katong Girls™ School
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lg(1+x) lg[ﬂ]
lg10°
5 3 Obtain factors

1

lg(1+ x)=21g 4"‘)

V8 If did not reject negative
5 answer, no Al
16x
Ig(1+ x)= ]g( J
14x=2x"
2x  =x+1

2x* —x-1=0
(2.\‘+ M x - I): 0

=l ; X= —%{_rejecled) B lg4(-:l}~) is not defined.

5. A chicken farm with a population of 1000 chickens was hard hit by bird flu in

1000
2015. The spread of the bird flu is given by 1+e™ , Where S is the number
of chickens infected after r days.
(i) Deduce the number of chickens infected with bird flu in the long run. [1]

As t becomes very large, ¢ tends to 0.
Number of chickens infected with flu = 1000

(ii)  Estimate the initial number of chickens infected with the bird flu, leaving

your answer correct to the nearest integer. [2]
Putr=0 Substitute /=0
= 100(3
l1+e
§=119.203

Initial number of chickens infected with the bird flu
= 119 (nearest integer)

(iii)  The chickens will be culled when at least 70% of the chickens are infected.
Determine when culling will take place. [3]

Tanjong Katong Girls™ School Sec 3 A Math /4047 Mid-year Exam 2016
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1000__ g
|+
EEIM?:“'

2—-t<-0.8473
1>2.85

After 2.85 days, culling will take place.

Form the linear inequality

Solve linear inequality

1

6. 27* ==(3)

A line and a curve are represented by 9

and (9\)..:3 respectively.

Given that the line intersects the curve at point 4 and point B, find the distance

between the two points, 4 and B.

e ) :
==y —— 3
5B (3)
36.\' = 3—.’. (3 \') (2)

x=y-2———m (N

F4

I
From (2), 2x= Y
Put (3) into (1)

Form a linear equation

Form a non-linear equation

Apply elimination method to
solve simultaneous equations

—_— 1) — 2

.i.. i

¥ =2y-3=0 Obtain A and B
(y=3)y+1)=0
P=3 s p=_1

Tanjong Katong Girls™ School
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=
Il
| —
ﬂ
Il
b | —

Distance between 2 points

_

[/ 2
- l'[é+;} +(3+1)
158

= units or 4.06 units

Apply distance formula
correctly

7q. A toy car moved at a speed of (?' ® ‘fg)cm per second from point M to point N.

Given that the distance covered was (25_ l) cm, find the time taken to move
from point M to point N in the form av3 + b , where a and b are constants. (4]

275 -1

Time taken = [2""5)
(0v3-1)2-v3)
2+3)2-43)
2043-30-2++3

- 4-3
2 1\/5 -32 seconds

Ratio of distance to speed

Rationalise correctly

Reduce denominator to 1

7b.  Find the range of values of x that will satisfy the following inequalities,

2x+5>4 and 6-2x 23+x
Tanjong Katong Girls™ School
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2x+5>4

2x> -1 \ /

1
xX>——
2

6-2x"=3+x
2x* +x-3<0
(2x+3)x-1)<0

oS g g
2

To satisfy both inequalities:

-l—<.\‘Sl
5

ra

Obtainx > '

Solve quadratic inequality

@ Find the value of a’+ ﬂz :

1

The quadratic equation 2% =2x-1=0 hasroots @ and P .

Sum of roots

_I_.+_1-:|

a B
a+pB=af

Product of roots
] 1

af 2

af=-2

a’ +ﬁ: :(a +[3)2—2aﬁ
=(-2)" —2(-2)
=8

Equate sum of roots =1

Equate product of roots =

I

2

Tanjong Katong Girls™ School
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(i)

Find the quadratic equation in x whose roots are @ “and P (4]

Sum of roots

—a'+ ﬂ"
—(a+B)a’-ap+p)
=(=2)8-[-2])

=-20

Product of roots

=(ap)
=(-2)’
=—8
Equationis x*+20x 8=0. Equation ‘=0
9. y-axis A P(2,6)
Line /
0 (10, 2}
& x-axis

In the diagram, PQ is a straight line joining the points P(2 , 6) and Q(10, 2).

Line / is parallel to the line 2y=x-4,nd passes through point Q.

Given that the perpendicular bisector of PQ intersects Line / at point R,

(i) find the coordinates of point R , (6]

Tanjong Katong Girls™ School Sec 3 A Math /4047 Mid-year Exam 2016
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Midpoint of PO = (6. 4)
6-2

Gradient of line PO =

E

o | — t

Gradient of line perpendicular to PO = 2
Equation of perpendicular bisector:

_1'-4:2
x—6
y=2x—8

1

Gradient of RO = 2 (given line is // to
Equation of line RQ:

2_\’=.X*—4)

Find midpt of PQ

Apply gradient formula

Obtain equation

y=2 1
x—10 2 )
Y= 5= Obtain equation of RO
Put (1) into (2)
22x 8)=x 6
= E
_' Solve simultaneous eq
y = 2{]—0) -8
3

4
y=——

3

s (E B Obtain point R
4 3
(ii  calculate the area of the quadrilateral PORO. [3]
)
10 Apply ‘shoe-laced’ in anti-
1 2 0 Y 10 2 clockwise direction to find
2l 0 —* 2 ¢ I
Area of ® TOM = 3
=l 2—0+60]—[—£+4 evaluate
21\ 3 3
= 38 units”

10.  The equation of a curve y = ax’ + 2x + 6 can be written in the form y = 3(x + h)*+ ¢,

where a, b and ¢ are constants.

Tanjong Katong Girls™ School
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(i) State the value of a .

1

Expressing y = ax® + 2x + 6 in the form y = 3(x + b)> + ¢, show that b= 3

and find ¢ . [5]
a=3
v=al x +E'\, & E Complete the square
' a a
B 5 \? 4 \? .
v=a (.\‘ + —:-] + b, [L] Obtain the square term
’ 2a a \2a
y= u[.r+l] +6——|—
a a
1 1
b=— b= — (shown) ]
% 3 Able to show b= 3
1 17
c=6——— g S
(3) C 3 Obtain ¢
Hence,
2
(i) - | | 3]
find the greatest value of " . Explain vour choice for the value of y .
For y to be least, 3(x + b)*= 0,4y =c Explain the choice of y
2
2 (]7 Substitute correct y value
P g
Greatest value of ¥ = 3
]
=17
(iii) determine with explanation the number of points of intersection between the
curve and the x-axis. [2]

I +2x+6=0

Discriminant = 2*
= 68

4(3)(6)

Since discriminant < 0, then there are no real roots. Thus
there is no intersection point between the curve and the x-

Find discriminant

Show discriminant < 0
and explain

Tanjong Katong Girls™ School
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11.

Tanjong Katong Girls™ School

10

axis.

Or

Put y = 0 (intersection with x-axis)
32 +2x+6=0

L —2:/4-4(3X6)

- 2(3)
—2++/-68
2(3)

No solution, then there is no intersection point between
the curve and the x-axis.

solve the quadratic equation
to obtain no solution

explanation

The polynomial glx)=x"+ax’ —br-2 has a factor (x + 1) and it leaves a

remainder of 24 when divided by (x  2).

(i) Showthata=4andb= 1.

[4]

(x+ 1) is a factor, by Factor Thm,
g( 1)=0

Apply Factor Thm

SA1 Tanjong Katong Girl's School
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11

l+a+b 2=0——" Obtain eqn (1)
at+b=3 (1)
By Remainder Thm,
g(2) = 24 Apply Remainder Thm
2 +da 26 2=24 Obirin e (2)
2a b=9 2)

M+@) 3a=12
a=4 (shown)

4+b=3, b= 1 (shown)

(ii) Takinga =4 and b= 1, solve the equation g(x) = 0, leaving your answers in
the exact form.

) 3 ) 2 _ 7
Hence, find the integer value of x for which (" ik 2) +4(x—2) +x-4= 0, 7]

g(x)z,‘c3+4x3+x~2 _ _
Obtain correct coefficient of

X’ +dx +x-2=(x+ 1)(1_: + px — Z}whert: p 1sa constant Fra—

compare coefficien t of x:
-2+p=1
p=3

Cog(x) =(x+l)(x: +3x—2) l
-x —_—
-3+49+8
gix)=0, x =-1, R s :
2 apply quadratic formula to
34417 solve 2 other roots
X=—

3 2 correct answers

(x=2) +4(x-2) +x-4=0

(r—2)3 P 4(r— 2)3 +((r— 2)_ 2 -0 Show the 2 equations are

linked
Putx=x-2
when x=-1, x-2=-1
The integer value of x =1
x+1 -x\_ 6
Solve 5 _2(5 )—9‘ (6]
12a.
Tanjong Katong Girls™ School Sec 3 A Math /4047 Mid-year Exam 2016
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12

57" -2(5)=9

2
5(5')-—=9
o

Let n=5"
2

Sn—-—=9
n

5 -9n-2=0
(5n+1){n-2)=0

Apply Indices Law to split the
terms correctly

Use substitution to form a
quadratic equation

n=2 M =rme—
5
. 1 Obtain 5* =2
SF=2 5" = ——(rejected) & 5= 02
5
xlg5=1g2 OR xIn5=In2 Solve by bringing both sides
v to lg or In
s B2 .
lg5
x=043]
- 4x* +2x—1
4 Wt [6]
Express (2x=1)x+1) in partial fractions.
Let Obtain ‘2’ either by
et 45 +2x -1 A B i " inspection or long
e = + + —,where 4, el
(2x-1)(x+1)* 2x-1 x+1 (x+1) SiviEeR
Band C areconstants

¥=<1  —4-2-1=-3C Y o
]
C
PR PO .. i A
2, 2 4 9
¥=l, ~l=d4d-B€ .-.3:-?
4x° +2x~1 2 28 7

| Qx-1x+1f 2+9(2.1:-1)"_9_(xﬂ)+ (et 1)

Tanjong Katong Girls™ School
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Obtain 3 partial fractions

4x* +2x-1= 2(2x— IXx+1): +.-1(x+ l)2 +B(2x~ l)(x+ l)+C(2x— l) Obtain correct values of

A B&C

Express as partial
fractions
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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® + bx +¢=0,
~b 1/b? - 4ac
{=——————

2a

Binomial expansion

5
(@a+b)" =a" +(n
\l/’

2

n! _An—1)..(n-r+l)

n
n is a positive integer and = =
Witore ? 8 {r} ri(n—r)! r!

2. TRIGONOMETRY

ldentities
sinf d+cos* 4=1

sec’ A=1+tan’ 4
cosec’A=1+cot’ 4
sin{4+ B)=sin 4cos B+cosAsin B
cos(A4 + B) =cos Acos B+ sin Asin B

tan A+ tan B

tan(A£t B)=———
| +tan Atan B

sin2A4 = 2sin Acos A4

cos2A =cos’ A—sin* A=2cos’ A-1=1-2sin’ 4

2tan 4

tan24 = ————
1—tan" A

Formulae for AABC
a b 5

sind sinB sinC

a’ =h* +¢’ —2bccos A

§= ) sbsine
2
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3
Answer all the questions.

1 The length and the width of a rectangular fish tank are (\5 - 1) m and (5 - \/g) m
respectively. Given that the volume of the tank is 5 m’, express the height of the tank

in the form a2 + b m, where @ and b are constants.

3
2 On the same diagram, sketch the graphs of y* =4x and y=x? for x>0.
Find the x-coordinates of the points of intersection of the 2 graphs.
3 The roots of the quadratic equation 2x’ —4x+7 =0 are aand S.
(i) Find the value of
(@ (a+D(B+]),

b) &’ +p.

2 2
¢ and A .
p+1 a+1

(ii) Find the quadratic equation whose roots are

4  The polynomial f(x) has degree of 4 and the coefficient of x*is 2. The roots of f(x) =0
are 1, — 2 and a repeated root k, where & is a positive constant. f(x) has a remainder

of 32 when divided by x — 2.
(i) Find the value of £.
(ii) Hence, find an expression for f(x) in descending powers of x.

4x° +5x-2

x4+ x?

S Express as the sum of 3 partial fractions.

6 (a) Sketch the graph of y= i ;
e

(b) Solve the equation log,(3x* —6)~log ;5 (x-1)=1.

(c) Giventhat y =2", express 2" —4 + 8" in terms of y.

(3]

[4]

(3]
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7 The equation of a curve is y = x + kx + 8~k , where k is a constant.
(i) Find the range of values of & for which y > 0 for all real values ol x.

(if) Given that k =— 1, find the values of m for which the line y = mx -5 is a tangent
to the curve.

8 (a) Find all the angles between 0 and 27 inclusive which satisfy the equation
3+2sinx=3cos’ x.

(b) Solve, for 0° < x £360°, the equation sec(2x—-50°)=1.5.
9 (a) Find the exact value of cos 120° + cosec 315°.

(b) Prove the identity (secx —tanx)(sinx +1) =cosx.

(¢) Given that sinx = 1% and tany = —% and that x and y lie in the same quadrant,

find the exact value of tan x + cos y.

10 The function [ is defined by f(x)=2cos %x +1 for 0° <x<360°.

(i)  State the period and amplitude of f.
(if) Find the coordinates of the maximum and minimum points of the function f.

(iii) Find the x-coordinates of the points where the curve meets the x axis.

(iv) Hence, sketch the graph of y =f(x) for 0° <x <360°.

(3]
(3]
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5

|1, Solutions to this question by accurate drawing will not be accepted.

A

V4

C

(-7.5,0)

{12, 0) o

The diagram above shows a right-angled triangle ABC. 4 is the point (=7.5, 0),
C is the point (12, 0)and ZABC is aright angle. The line 4B is parallel to the straight

line 2x -3y =10,

(i) Find the coordinates of B. [5]

D is a point on the line BC such that the ratio of BD to DC'is 2 : 1.

(ii) State the ratio of the area of triangle 4BD to the area of triangle ABC. (1]

(iii) Find the coordinates of D. [2]

(iv) Calculate the area of triangle 4BD. (2]
12 A circle C, passes through the points X (1, 3) and Y(5, 5), where XY is a diameter

of the circle.

(i) Find the equation of the circle Gy [3]

A second circle C, is a reflection of circle C, with y = 2 as the line of reflection.

(i) Find the equation of the circle C, . (2]

A third circle C, has the equation x* + y* —6x+8y-5=0.

(ili) Find the coordinates of the centre and the radius of the circle C,. (2]

(iv) Showing your working clearly, explain whether circle C; will

intersect with circle C;. (2]
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13  Answer the whole of this question on a sheet of graph paper.

X

" . (¥}
The variables x and y are related by the equation y =—;, where a and b are
e

constants. The table below shows values of x and y.

x 1.0 1.3 2.0 2.5 3.0

’ % 0.05 0.22 . 1.00 4.48 20.09 |

(i) Draw a straight line graph of In y against x, using a scale of 2 cm to represent
0.5 unit on the horizontal axis and 2 cm to represent 1 unit on the vertical axis.

(i) Use your graph to estimate the value of @ and of 4.
(iii) Use your graph to estimate the value of x when y = 6.

(iv) By drawing a suitable straight line on the same diagram, find the value of x for

which (ea)* =e*™'.

End Of Paper
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CEDAR GIRLS’ SECONDARY SCHOOL

SECONDARY 3 ADDITIONAL MATHEMATICS 4047

2016 End-Of-Year Examination
Answer Key

|
1 LA 9a -2
17 17 2
9b Proving
J;'
9¢ —lE
60
Amplitude =2
2 " 10i )
_ v Period = 240°
Maximum points= (0°, 3), (240°, 3)
10ii .
Minimum points=(120°, — 1), (360°, - 1)
— - F = —2 ect
X=0.x=2.x (rejected) 10iii x=80°, 160°, 320°
dia 6.5
3ib -13 10iv |
3ii 26x? +64x +49 = 0 I g R
4i k=4 11i B=(6,9)
dii 2x* —14x? +12x* + 64x - 64 11ii 253
5 ol e S B i | D=(10,3)
x4+ x X X x°+1
y A 11iv 58.5 units?
\ 'V:ze—lr -
b | 12i (x=3)+(y-4)?=5
6a 2 T = i f
e 12ii (x-3)"+y’=5 |
0 g —
_ o Centre = (3, - 4) !
F 6b -y " Radius = /30 units
1 =
o 8l s 13y R ?.?.] <8 .
, 2 Hence C3 will not intersect C,
]_
7 =ask<A - a=20.1(17.1 to 23.4)
7ii m=648, m=-848 (3s.f.) b=-2(-1.961t02.04)
8a x=0 7 3,8_7,5‘55,2:r 13iii x=2.,6(2.55to0 2.65)
8b x=0.9°,49.1°,180.9°,229.1° (1 d.p.) 13iy x=1.25(1.2to0 1.3)
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2

Mathematical Formulae
1. ALGEBRA
Quadratic Equation
For the equation ax? + bx + ¢ =0,
~bx~/b? —4dac
x - —————
2a

Binomial expansion

(a+b) =ad"+ [Tja""'b + (ja”’zbz-k ot [n}a""’b’ + ...+ 5",
r

1 5= s
where n is a positive integer and ol PO NN Lo s :
r) (m-r)r r!

2. TRIGONOMETRY
Identities

sin®4 + cos?’4 = 1
sec?4 = 1 + tan?4
cosec’d = 1 + cot®4
sin(4 £ B) = sindcosB + cosdsinB
cos(4 = B) = cosdcosB F sindsinB
tanA+tan B
1¥tan Atan B
sin24 = 2sindcosA
cos24 = cos?4d — sin?4 = 2cos?4 — 1 = 1 - 2sin?4
2tan A
1-tan® 4

tan(4 + B) =

tan24 =

Formulae for AABC

a b ¢
sind sinB sinC

ad=b+ct-2bccos A

A= lmbsinC
2

R = Jq’fé‘
K= (£)
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1 Solve
@ 4= afe) B3]
(b) [4x — 7j=6x. (3]

2 (a) Thecurve y=a(x+3)" passes through the points (0, 4), (1, 3)and

(=6, k). Find the exact values of @, b and £. [4]
(b)  Solve the equation 16* = 66 -4 [4]
x kY
3 In the expansion of (5 + 7] where & is a positive constant, the term independent
x
; 1
of xis 10—.
2
(i) Show that k=2, [4]
G5  With this value of £, find the coefficient of x* in the expansion of
9
k
i | | By —] .
(2 -128) [2 = 4)

4 B Sketch the graph of y = |2x - S| - 3, indicating clearly the coordinates of the

turning point and of the points where the graph meets the x and y-axes. 4]

)  Hence, find the range of values of x for which y <0 . m
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4
5 (#)  Find the values of & for which the line kx —2y =0 is/4 tangent to the

curve y=x>-3x+4, | (4]

(b) A curve has the equation y = kx? —14x + 4k +21, where k is a constant.

Find the range of values & for which y > 0 for all values of x. [4]
6 @)  Express (—3ii+?] in partial fractions. [4]
x—3)x-
: . 11-x 2
Gif  Hence, solve the equation 4. [2]

(x—3Xx+5)+ x+5

sin 20 + cos0 D - . [4]

7 ()  Prove the identity e

()  Given that sinx = —% and tan x > 0, find, without using calculators, the value

of

@ cosx, (1]
i) sin2x, (2]
(iii) cos—lz—x. [2]
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5

Start Question 8 on a fresh sheet of Answer Paper.

Hand in Questions 8 to Question 13 separately from Question 1 to Question 7.

8 In triangle POR, PQ =6++3cm, OR =7-23 cmand £PQR =120,

Express the area of POR in the form ( p + q«ﬁ ), where p and g are rational numbers, .

(4]

9 The roots of the quadratic equation 2x° —6x+1=0are a and 4.
Find a* + #? and hence, find [3]
)  the quadratic equation whose roots are & and f3’, 2]

(f)  the perimeter of a right-angled triangle ABC in the form a + /2 ,if aand g

represent the lengths, in cm, of the two shorter sides of the triangle as shown
in the diagram below. [2]

CHIJ ST. THERESA'S CONVENT
SECONDARY THREE EXPRESS
2016 END-OF-YEAR EXAMINATION ADDITIONAL MATHEMATICS

SA2 Chij St. Theresa's Convent

70



6
pLi] The expression f(x) = 3x’ +ax? + bx —3, where a and b are constants, has a factor
x —1 and leaves a remainder of 33 when divided by x—4.
i) Find the value of a and of b. (4]
(i) Using the values of @ and b found in part (i), show that f(x) may be expressed
in the form of f(x)=(x~ 1X3x2 + px+ q), where p and g are constants.  [2]

{iii)  Solve f(x)= 0 and hence, solve the equation %xa - -Ij?xz + —l-gx -3=0 [5]

13 Solutions to this question by accurate drawing will not be accepted.
The diagram (not drawn to scale) shows a trapezium ABCD in which 4D is parallel to
BC and 4B is perpendicular to BC.
The coordinates of 4, B and C are (2, 2), (2, k) and (6, 8) respectively.
AD cuts the x-axis at £ and the gradient of CD is —3.

VA

B(, k).

A{-2;2)
x
D
1] Given that k is positive, find the value of k [3]
(i)  Find the coordinates of E. 2]

(iii)  Find the coordinates of D and hence, find the area of the trapezium ABCD.
(4]
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12 ()  Solve, for 0° <x<360°, the equation 2sec’ x =Stanx. [4]

(b)  Giventhat y=5cos0+2sin0 , express 5cos0+2sin0 in the form
of Rcos(0-a). (2]

Hence, for 0° <6 <360°,
(i) state the maximum value of y and the corresponding value of 8.  [2]

(i) find the value of the acute angle 6 wheny=4. [2]
13 (i A curve has the equation y =cos2x +1.

State the

(a)  amplitude of the curve. [1]

(b)  period of the curve, (1]

(¢) maximum and minimum values of the curve. [

()  Sketch on the same diagram, the graphs of y =coszx+1land y = —2sigxfor
the interval 0° < x <360°. [4]

Hence,

(a)  state the number of solutions for cos2x+1=-2sinx for 0° <x<360°.
(1]
(b)  find the value of k given the equation cos2x+k =-2sinx has only
one solution of x for 0° < x<360°. - (1]

End of Paper
(Have you checked your work?)
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Sec 3 Exp. pdd. Metds £0Y 2016

/£) 4,.5")“: 4(93-3)
3
iﬁ = H(i) mi
16 g9
3¢ = #(35)(I¢)
= w(5) ()
)
= (#2)(5°)
3 mi
= i
#__2_,__;:;: o
hx—TF ] & X
A) | *X { JRPR mi
s = O o X
g =
! jog = T
T -"*i‘ . X = —?—L- Al
E :—BV(’NH> ﬁl e
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3 ko7
) C—f T -
G=r » k 7
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READ THESE INSTRUCTIONS FIRST

Do not open the booklets until you are told to do so.

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 answer paper.

You may use a pencil for any diagrams or graphs.

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

Answer all the questions.

Write your answers on the separate Answer Paper provided.

Give non-exact numerical answers correct to 3 significant figures, or in 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 part question.
The total number of marks for this paper is 100.

This Question Paper consists of 6 printed pages, including this cover page.
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2 Clementi Town Secondary School
Additional Mathematics Secondary 3 Express End-of-Year Examination 2016

Mathematical Formulae
1. ALGEBRA

Quadratic Equation
For the equation ax” +bx+c¢ =0,

-bt \flbz —4dac

2a

Binomial Expansion

= : —9.9 o st
(a+b)" =a" +("13Ja” ib+[’;Ja” ‘b‘+...+[:?Ja” ' #...+b",

| — -y
where 7 is a positive integer and ("] = { B HR L ).
n

£ =r)ir! r!

2. TRIGONOMETRY
Identities
sin® A+cos’A4=1
sec’ A=1+tan’ 4
cosec A =1+cot’ 4
sin(4 = B) =sin Acos B+cos 4sin B
cos(4+ B) = cos Acos BF sin Asin B
tanA +tanB
By
IFtanAtan B
sin2A4 = 2sin Acos A
cos2A=cos> A—sin® A =2cos? A-1=1-2sin” 4
2tan A

tandd=———7>—
1—tan” 4

Formulae for AABC
a b e

sind sinB sinC
a’=b"+c* —2bccos A

A= 1.’")r;'sin A
o)

-

SA2 Clementi Town Secondary School
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Clementi Town Secondary School 3
End-of-Year Examination 2016 Secondary 3 Express Additional Mathematics

Answer all questions on the answer paper provided.

: —_ 4
1 Express 241 il in partial fractions. [4)
X +6x+9
z_ —
2 Find the value of m and of » such that \57\6_ =m+ny15. [4]
275 +543

3 Find the first three terms in the expansion of (3 ~ .r.2)4 in ascending powers of x.

Hence find the coefficient of x* in the expansion of (I +x° IB - xz)q, (3]
4 ()  Sketch the graph of y =1+[3—2x| for —1<x<3. (3]
(ii)  State the range of values of x for which y < 2. [2]
(iii)  Find the range of values of m for which 1+ }3 —2x{ = m has two real roots. (1]

5 Solutions to this question by accurate drawing will not be accepted.

r s }"
A(-3, 12)

B(9, 11)

=L7)

v

In the diagram above, ABCD is a rhombus. A4 and B are (-3, 12) and (9, 11) respectively.

The diagonals of the rhombus intersect at X (-1, 7).

Find

(i)  the equation of line AC, [2]
(ii) coordinates of D, [2]
(iii) area of rhombus ABCD. (3]

[Turn over
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4 Clementi Town Secondary School
Additional Mathematics Secondary 3 Express End-of-Year Examination 2016

6  The function f isdefined, for0< x <2m by f(x)=1+3 sinx.
(i) State the amplitude and the period of f.
(ii)  Sketch the graph of y = f(x).
(iii) State the coordinates of the maximum point of the curve y = f(x).

(iv) Find the range of x when y > 1.

7  (a) Given that 4x> — 637 + ax +3 leaves a remainder of 7 when divided by2x-1,
find the value of a.

(b) Given that 3¢~ llx+3=A(x-2)(x - 1) + B(x — 1) + C for all values of x, find the
values of A4, B and C.

8  The quadratic equation 2x? —3x +4= 0 has roots « and .

(i)  Find the value of o® + [)‘2.

s . . . 3 i |
(ii)  Find the quadratic equation whose roots are @~ and £ .

4

Fa

9 (a) The straight line y = 2p +1 intersects the curve y = x + P 4t two distinct points.

X
Find the range of values of p.

(b) Find the range of values of & for which the straight line y = 2x + k does not cut the
curve x° + y2 = 20.

10 (a) Given that tan@ = 2 , where 180° <8 <270°, express in terms of p,
P
(i) sin @,
(ii) cos (—6).

(b) Solve, for angles between 0° and 360°, the equation 8sinZx=7.

(¢) Solve, for angles between 0 and m, the equation tan (y — 0.2) =1.2.

SA2 Clementi Town Secondary School
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Clementi Town Secondary School

5

End-of-Year Examination 2016 Secondary 3 Express Additional Mathematics

11 Acircle, C, has equation x° +)° —10x+6y+9=0 .

(i)  Find the coordinates of the centre of C and the radius of C.
(ii) Give a reason why the y-axis is a tangent to C.

(iii) The circle C crosses the x-axis at the point P(1 , 0).
Show that the equation of the tangent to the circle C at Pis 3y —4x=-4.

(iv) Find the coordinates of the point where the circle C crosses the x-axis again.

(v)  Show that the point S(6, 1) is inside the circle.

12 (a) Solve 5'=6.
(b) Solve €'(2¢" —1)=10.

(¢) Solve the simultaneous equations
) o

o

log,x—2=log, y.

=3

2

SA2 Clementi Town Secondary School
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(1]

(3]
(2]

(2]

(4]

(3]

[Turn over

90



6

Additional Mathematics

Clementi Town Secondary School

Secondary 3 Express

End-of-Year Examination 2016

13

()

(b)

V7

(6,4)

"
A
> X

The figure shows part of a straight line obtained by plotting \/; against x". The line

passes through the points (2, 8) and (6, 4). Find y in terms of x.

Answer this part of the question on a single sheet of graph paper.
The table shows some experimental values of two variables, x and y, which are
known to be related by the equation

a b
| e
X X
% 1.0 1.5 2.0 2.5 3.0
y 11.9 9.8 8.0 6.7 5.8

: ; ; | ;
(i) Draw a straight line graph of xy against —, using a scale of 2 cm to represent
X

. 1 . ; ;
0.2 units on the — - axis and 2 cm to represent 2 units on the xy - axis.
X

(i) Use your graph to estimate

(a) the value of @ and of b,

(b) the value of x for which y = 15
X

End of Paper

SA2 Clementi Town Secondary School
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ANSWER SCHEME AM 3E 2016

1 4 5
X + 3 (_\. 5% 3)2
2 5 7
n=-— n=—
11 55
3 ) )
First three terms of {3 — x
=81-108x? +54x*
Coeff=—54
4 Sketch the graph ofy=1+[3—2xl for -1<x<3.
\ |
“\_\‘. -1_‘; = l + |3 = 2
\_\3 \ )
\_\ \ /,.../
g \\ , ./;/
N A Vi
N 5
1 \\\.\ I'//
1 N \'\.\ 2 3
N
%
4i1 wheny <2, Drawy=2 I<x<2
4i11 ANS m >1 for real roots
5i 2v+5x=9
5i | D=(—11,3)
Siii__| area of rhombus 4BCD=116 sq units
6
4 'H'_'_‘_H_"-\-‘
/ x\
2
_ \\
7 -
z T =l / 27
2 2 e 2
y e
(iii) max pt is (12*,4)
(i) wheny>1 0<x<g

SA2 Clementi Town Secondary School
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(draw y=1)

Na) |a=10
(b) A=13
8(1) _ _]i

4
8(11)

4
Required eqn is P —5.\' +8=0

OR  8x2+45x+64=0

Oa 1
>__
£ 4
Ob k>10 OR k<-10
10a
0 sin @=— :
]
1+ p©
) cos (— 0 )=— £

\[1+p2

10b [x=69.3°% 110.7° OR x = 249.3°,

290.7°

10¢ 1.08 radians

11i = 5 units

11ii | y-axis is the tangent.

iii | 3y —4x=—4

11iv | (9, 0)

11v | Sis in the circle.

12a [ x=1.11(3s.f)

12b | x=0.916(3s.f.)

12 | 1 4
— -:4_ = —
O TH R T T

13a yz(lo_xz)z

13b | Answers on graph paper

END OF PAPER
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GREENRIDGE SECONDARY SCHOOL
\pnys~ End-of-Year Examination 2016
Secondary 3 Express
ADDITIONAL MATHEMATICS 40471
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2 hours
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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.

You may use a pencil for any diagrams or graphs.

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

Answer ALL questions.

Write your answers on the separate Answer Paper provided.

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 a scientific calculator is expected, where appropriate.

You are reminded of the need for clear presentation in your answers.

The number of marks is given in brackets [ ] at the end of each question or part question.
The total number of marks for this paper is 80.

For Examiner’'s Use

Setter: Mrs Goh-Kok Mei Leng
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GSS EOY 2016 A Maths 4047/1 Sec 3E Sec 34,35

Mathematical Formulae

| A ALGEBRA
Quadratic Equation

2
For the equation dx~ + bx+ec=0,

- b+ Vb - dac

]

a

| ST n n-1 L n-23.2 n n-ryr n
(a+b)" =a" + 1 bt| |a" bt +eet| "B D,
ya r

n n! nln —1)...(n—r+1)
where n is a positive integer and - :
y

Binomial Theorem

B (n - r')!rr! r!
2. TRIGONOMETRY
Identities

sin’ A+cos’ 4=14
sec’ A=1+tan’ 4.
cosec’4 =1+ cot’ 4.
sin(4 + B) = sin 4 cos B + cos A sin B
cos(4 + B) = cos A cos B F sin A sin B
tan(d & B) = tan 4 £ tan B

]l ¥tan A tan B
sin 24 = 2sin 4 cos A

cos 24 = cos’ A—sin’ 4 =2cos’ 4—-1=1-2sin* 4
2 tan 4

- tan’ 4

(4 + B)cos L (4 - B)

(4 + B)sinL (4 - B)

(4 + B)cos L (4 - B)

cos A —cos B = 2sint(4+ B)sini(4- B)

tan 24 =

sin 4 +sin B = 2 sin

b |—

sin 4 —sin B = 2 cos

cos A + cos B = 2 cos

=

b= 3= (=] e

Formulae for AABC

a b ¢

sind sinB sinC

a’ =b>+¢’ —2bccos A

A= larbsinC
2

Belief: “Leamn. Improve. Excel.”

Page 2 _i'Fum 0\-'er_]
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GSS EOY 2016 A Maths 4047/1 Sec 3E Sec 34,35

1 The line 2y —x =3 meets the curve x’ —xy—y’ =1 at the points P and Q. Show that the

distance PQ can be expressed in the form aJb , where a and b are integers. (5]
2 Simplify
@ 2B3-Ji0)3V6 +245), (2]
(ii)
16+ Y250 - 32 | [3]

4

3 Find the range of values of k for which the expression k(x’ +2x+3)—4x—2 is always
positive for all real values of x. [4]

4  The diagram shows part of the straight line graph drawn to represent the equation
y =ax" . Given that the straight line passes through (2, 0) and (-2, —2), find the value of a
and of b. (4]

lgy
h

r

-

—> lg x
0/,0)

(-2,-2)

S (x-2) isa factor of the polynomial x*—4x* +ax+h, where a and b are constants. It
leaves a remainder of —60 when the polynomial is divided by x +3.

(i) Find the value of @ and of A. [4]
(i)  Factorise the polynomial completely and hence solve the equation
(x.+l)3—4(x+1)3+(x+1)+6=0. [5]

+6

6 (a) Express _r_z__
(2x-3)(x +1)

in partial fractions. (4]

Belief: “Learn. Improve. Excel.™ ' Page 3 o = [Tum n-\'er_]'
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GSS EOY 2016 A Maths 4047/1 Sec 3E Sec 34,35

1

(b)  Divide x* —x+1 by x* —5x—6. Hence, express — — in partial fractions. (3]
7 The equation 2x* —3x+4 =0 has roots @ and . Write down the value of o+ £ and af .
Find the equation whose roots are o + & and B+ l (7]
a
e o . i
8 (a) Find, in ascending powers of x, the first 4 terms in the expansion of (Zx—EJ . Hence
i |
obtain the coefficient of x”in the expansion (1-x) {2.7( - ;j ; (4]
2 10
(b)  The term independent of x in the binomial expansion of {,\'3 + —1J is 210. Find the
x:
values of a. (4]
2
9 (a) Express (11+ \E) —( P 13:[?:} in the form a+ b-\ﬁ, where a and b are integers to be
+
determined. (4]
n+2 _ 33”--2
(b) Given that =3 =2°3" where a and b are integers, find the value of @ and
express b in terms of . (3]
10 Solve the following equations.
() log,(x—1)+log,(x—2)=2log, V6 (3]
(i) log,x=4-3log, 2 [4]
11 (i)  Using the substitutionu = 2", express the equation 8" +48 =7(4") as a cubic equation
n u. [2]
(ii) Show that u =4 is the only integer solution of this equation. [3]
(iii) Hence find the integral value of x for 8" +48=7(4"). (1]
Belief: “Leam. imprm'c. Excel” o Page 4 [Turn over]
SA2 Greenridge Secondary School
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GSS EOY 2016 A Maths 4047/1 Sec 3E

Sec 34,35

12 The line 3y —2x =6 meets the x-axis at 4 and the y-axis at B. Find
(i) the coordinates of 4 and B,
(ii)  the area of triangle OAB, where O is the origin,
(iii) the line which is parallel to 4B and which passes through the point C(4,-4),

(iv) the coordinates of the point D if ABCD is a parallelogram,
(v) the area of 4ABCD.

End of Paper

Belief: “Learn. lmprn\'é: Excel.” Page 5

SA2 Greenridge Secondary School
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GSS EOY 2016 A Maths 4047/1 Sec 3E Sec 3.4, 3.5
Greenridge Secondary School
Preliminary Examination 2016
Secondary 4 Express Additional Mathematics Paper 1
Qn | Parts Answer
1 P(13,8) andO(—1,1)
Dist = ?Jg units
2 () | 8J2-2415
(11) % )
> k<=2 (NA), k>1
4 1 1
a= 5 b= S
. (1) a=1,58=6
(i) | f()=(x—-2)(x-3)(x+1)
x=12,-2
6| @ [_6__3x
2x-3 x*+1
| ® [ 3
T(x—6) 7(x+1)
/ ¥ —gx + B 0
8
8 (a) 1824
(b) 1 or-1
9 @ | -8+93
(b) a=-2,b=2n+2
10 (1) x=4 or -1 (NA)
(i) |[8or2
11 (1) w—Tu’+48=0
(i) | x=2
13 (1) A(-3,0)and B(0,-2)
(1) 3 unit”
Belicf: “Leam. Improve. Excel.” Page 6 [Turn over]

SA2 Greenridge Secondary School

99



GSS EOY 2016 A Maths 4047/1 Sec 3E Sec 34,35

(iii) 220

@v) | D(1,-6)

(v) 26 units”

Belief: “Learn. Improve. Excel” Page 7 [Turn over]
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Class index Number Name

- R EFF

Bhingd MARIS STELLA HIGH SCHOOL
% SEMESTRAL EXAMINATION TWO
SECONDARY THREE
ADDITIONAL MATHEMATICS 14 October 2016
2 hours
Additional Materials:

Writing paper (6 sheets)

INSTRUCTIONS TO CANDIDATES

Write your class, index number and name on all the work you hand in.
Write in dark blue or black pen.

You may use a pencil for any diagrams or graphs.

Do not use paper clips, highlighters, glue or correction fiuid.

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.

You are expected to use a scientific calculator to evaluate explicit numerical expressions.

If the degree of accuracy is not specified in the question, and if the answer is not exact, give
your answer to three significant figures. Give answer in degrees to one decimal place.
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V6

1. Without using the calculator, show that cos(?—g) + cos(%) e (4]

2. Express log,x-log,(x-2)=log,l in the form ax’ +bx+c=0 and hence
explain why there are no real solutions to the equation. (4]

3 The length and the width of a closed rectangular tank are [l 0 -JE ) m and
(3— Jﬁ) m respectively, If the volume of the rectangular tank is 2 m?, find

the height of the tank in the form (a + bﬁ)m , where @ and b are integers.  [4]

4. If LI ghiet-1 , prove that p= w. Hence find cos x in terms of p.
! P cotx cotx
(5]
5. (i) Calculate the coordinates of the pointé of intersection of the graph
y =[2x-5|-3 with the coordinates axes. (3]
(i) Hence sketch the graph of y = |2x - 5| -3. (2]
6. @ Prove that cosec2f + cot28 = coté (3]
(i) Hence, find, in radians, the angle for which cosec26 +cot26 = 3tan6
where 0sf@=m. [3]
7 1
0 £
15
D
‘gﬁ
o 4 i

The diagram shows three fixed points O, 4 and B such that O4 = 15 cm and
OB =28 cmand ZAOB = LADO=£0OCB=90°.

The line OC makes an angle 8 with the line OB, the angle 6 can vary in such a
way that the point D lies along the line OC. Given that L=AD+DC+CB,

(i) show that L= (430058+135in8) cm, 3]
(ii) express L in the form of Rcos(8-a), where R is positive and

a is acute, [2
(iii) find the value of 8 for which L = 40 em. [
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8. The equation of the curve isy = kx* + 4x+3 + k, where k is a constant.
(i)  Find the range of values of k for which the curve lies completely

above the x-axis. [4]
(i) Inthe case where k= 2 | find the values of m for which the line
y=mx-3 is a fangent to the curve. [4]

9. (i) Show that x~3 is the factor of the cubic polynomial 2x* - 9x% +27.
Hence factorise completely 2x° -9x* +27. [3]
(x+ 3)2

N . .
(i) g 2% -9x* 397

as the sum of 3 partial fractions, [5]

10.  The function fis defined by f(x) = 2cos” x - 6sin® x.

(i) Show that f(x) can be expressed as 4cos2x~2. [2]
(i1)  State the minimum value of f(x). [1]
(ii1) State the period of f(x). (1]

(iv) Sketch the graph of y = |f(x)[ for 0= x = m. Given that the number

of solutions of If(x)] =c isequal to 4, find the range of values of ¢.  [3]

11. In the diagram, ABCD is a parallelogram. The vertices 4, B and D have
coordinates (-2,1), (4, 3) and (—5,4) respectively. M is the midpoint of CD,

A line is drawn from M parallel to the x- axis to cut the side BC at P. Find

(i)  the coordinates of C and M, (3]
(ii) the equation of the line BC, (3]
(ii1) the coordinates of P, [2]
(iv) the area of ABPMD. [2]

D(=54)

4(-2,1)
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2

12. (a) Sketch the graphof y= x3, 2]

(b) A circle, C,, has the equation x” + y* ~6x+8y-24=0.
(i) Find and the coordinates of the centre of C, and the radius of the
circle. (3]

A sccond circle, C, , has a diameter SR. The point R has coordinates
(2,-2) and the equation of the tangent to C, at§ is 4y-3x=36,

(ii) Find the equation of SR and hence, show that the coordinates of S is
(-4.6). [4]
(iif) Find the radius and the coordinates of the centre of C, . [2]

- End of Paper -
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1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c¢=0,

r_—b:t\fb:—tim:'

2a

Binomial expansion
\

(a+b)' =a" + [TJ a""b+(;J a™b’ +---+(HJ a”'b" 4.4+ b",

’

??J n! _ nn-10..n—r+1)

where n is a positive integer and [
>

(n—r)tr! r!

2. TRIGONOMETRY

Identities
sin’ A+cos’ 4=1
sec’ A=1+tan’ 4
cosec’A=1+cot’ 4
sin( A+ B) =sin AcosB tcosAsin B
cos(A+ B) =cosAcosB+sin Asin B
tan(4+ B) = %
sin24 = 2sin AcosA
c0s2A4 =cos’ A—sin’* 4=2cos’ A—1=1-2sin’ 4
tan2A4 = i—%ii—%
Formulae for AABC
a b é

sind sinB sinC

a’ =b* +¢’ —2bccos A

L
>
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1 Express

in partial fractions. [4]
x(x—

3

23 cm and . cm respectively
23 2

Find the perimeter of the rectangle, expressing your answer in the form

2 The length and width of a rectangle are

p+ q\/?: . Where p and g are integers. (4]
3 Solve the simultaneous equations
Ix—=yp=3,
2y* =31y +10. (5]
4 By using the substitution y = 4" or otherwise, solve the equation
471 =33(4") -8. [5]
, 2 2 4 2 y ;
5 Given that —+ —=-1 and — = =, find the quadratic equation whose roots are
a pf af 3
2
@ = and =, 2]
a g
(ii) a and f. 3]

6 Given that f(x)z‘x—2‘+5x,

(i)  find f(-1), [1]

(i) find the value of x for which f(x)=4. [4]

Our Vision: Responsible & Thinking Pupils
Perseverance Respect Integrity Discipline Excellence
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7 Given that P(x) =4x’ —13x-6,
(i) find the remainder when P(x) is divided by (x+1),
(ii) show that P(x) is divisible by (x—2),
(iii)  factorize P(x) completely,

(iv)  hence, or otherwise, solve the equation 4x* =13x+6.
8 (a) Solve the quadratic inequality (2x+1)(2x—1) > 8.

(b) (i) Find the range of values of m for which the equation

2xt +x+m=mx+1
has no real roots.

(ii) Hence state, giving a reason, what can be deduced about
the curve y =2x’ + x +7 and the line y =7x+1.

. . - (1 N
9 (a) Find the term independent of x in the expansion of (2—3 - xJ :
b

(b)  Find, in ascending powers of x, the first three terms in the expansion of

(i) @~

(ii) [1 }--;-xj .

6
Hence, find the coefficient of x in the expansion of (2 — x)°’ [1 + %x] :

(4]

(3]
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10 (a)  The equation of a circle, C, is x” + y? —6x+2ky+17 = 0.
Find the values of & if the radius of C; is V41,

(b) (i) Another circle, C5, has centre (2, 5).
Given that the line x =8 is a tangent to C5, find the equation of Cs.

(ii) Find the possible values of ¢ if y = ¢ is a tangent to C».
< ; o T T
11 (a) Find the value of n for which sin =3 + cot *6_ = n\/g.

(b)  Find the values of x, between 0° and 360°, which satisfy

SBCX:—‘\/E‘

: 1 3
(¢) Given that cos 4 = —= and 4 is acute, find the exact value of

Vs
() tan(90°- 4),

(i) cosec(—A).

[4]

[3]

(3]
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12 Solutions to this question by accurate drawing will not be accepted.
¥
'y
D
A(1,10)
E
C(-3,2)
B —» X
o

The point A4(1,10) and C(-3, 2) are opposite vertices of a rhombus ABCD .
The point B lies on the x-axis and £ is the midpoint of AC .

Find

(i) the coordinates of E, 2]
(ii)  the equation of BD, [3]
(iii)  the coordinates of B, [1]
(iv)  the area of the thombus ABCD . [3]

The line px + gy = 0 is parallel to the diagonal BD.

(v)  Express g in terms of p. [2]
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YV xep T x P xat @

| = At BX G-+ CX
‘ X (x-2)>

dot x =0 § =g, dat =3
1= aE | - ac I3 1a= A+ 38 + 3(2)
9o S il 23 = 34 38+24
A== "3 3R =='k5
|

e

-G r Q
K ST 36T o) %

Fewm ©, Y= =3 — B
Wb @ o @
1(37( 3) = :»)c@x Dt 0
;(114‘83&‘?) # R Py H 10
Igx = 3% t 1B = ¥ = DO
- 8 20
By quadratic forwula, X = 3

x
( '(J’?);W) 5*3(3)3 y M

=43

5 X

"

)

st X =3
t=%;

R
I

Y
J
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& - 33(47) -8
dot y= 47
4% 4 — 33(47) 18 =0
47 - @Ot ¥ 0
4= 33y T80

B\L} cUmolmﬂ'C@(’““[a) 5:ﬁ y \H:@
Fegeyt g H=8
j::"'l :lej‘q' = lﬁg
fns: X =~
x=15 B
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@ P(x): = ‘f‘)’_gf- 3 ~6
) Whan divided by (<40

R= PEN) = 4C1)- B 4 48x+ 3
_ X2 ) % 02> Bx-L
W) W dividd by (X-2) ‘M
R=£E) = 4()*-13(2) -, %;g‘-—tﬁx
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