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MATHEMATICAL FORMULAE
1. ALGEBRA

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

n n h n-l n n=-21.2 h n=-rpr n
(a+b) =a"+ B P LR b +..+b",
r

n nn-1)..(n—r+l)
(n—r)r! - r!

Binomial Theorem

n
where 7 is a positive integer and ( J =
7

2. TRIGONOMETRY

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

tan 4+ tan B

1F tan Atan B

sin2A4 = 2sin Acos 4

c0s2A4 = cos’ A—sin* 4 =2cos’ 4-1=1-2sin’ 4

2tan A
] -tan® 4

tan(A+ B) =

tan24 =

Formulae for AABC
a b e

sin 4 - sin B - sinC’
a’> =b* +c? —2bccos A.

A= lbcsin A.
2
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Answer ALL questions. Omission of essential working will result in the loss of marks.
Write your answers clearly and neatly on foolscap paper.
Begin each question on a fresh page.

1. Solve the equation log, x* —log_3=4.
2 (1) Find 4 (x* In2x). [2]
dx
(i) ~ Hence, find [xIn2xdx. 3]
3. Points 4(36,4), B(gq,—2) and C(l,r) lies on the graph of y = log, x> .
(i) Determine the value of p, of ¢ and of r. [3]
(i)  Sketch the graph of y =log, x [2]
4. i o ek 2y 3
Itis given that y = f(x) suchthat f(x)=3e —Ze ="
(i) Explain why the curve y = f(x)has no stationary point. 2]
(ii) Find the equation of the normal to the curve at the pointx =0. [3]
5.  The term containing the highest power of x in the polynomial f(x) is 2x*. Given that
the quadratic factor of f(x) is x> —4x+2 and x=—1 is a solution to the equation
f(x)=0, find
(i) an expression for f(x)in descending power of x, (2]
(i)  the number of real roots of the equation f(x) = 0. justifying your answers, [2]
(iii)  the remainder when f(x) is divided by x—3. [2]
Bendemeer Secondary School
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- The solution to the inequality —ax® + bx—1> 0, where a and b are constants is —l— <x<l

(i) Find the value of @ and of b. [3]

(i)  Using the values of a and b found in part (i), find the set of values of x which [3]
the curve, f(x)=—ax’ +bx -1, lies completely below the line y=1-4x.

7. % . .
i Bxpress 0~ TL0e+ly o partial fractions.
P 3
(2 +x)*(3-2x) [3]

1 3x*+10x+15 »
0 2+x)2(3-2x) (3]

(ii)  Hence evaluate j

8.  Without using a calculator, show that :
(2) tan105° = —(2+/3) [4]

®  sint750=445) 3]

9. The roots of the quadratic equation 2x” + px+1=0 , where p is a positive constant are

L and -1— The roots of the equation 2x” —gx +10=0, where ¢ is a positive constant

a
are £ 42 and £+2.
a
(1) Find the value of pand of ¢q. [6]
(i)  Show that the value of @’ + 3” is 4. (2]

Bendemeer Secondary School
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10. In the diagram, AF is a tangent to the circle at A. ADE and BCE are straight lines. AF
is parallel to BE and AB =CE .

B/-\C . E

D
A g F
Prove that
@) ZABD = ZLCED 2]
(i)  AABD is congruentto ACED . [3]
i) 24BC=DAF e 3]

11. The equation of a curve is y = f(x), where f(x)=—£—x+12.
x

. . L dy d’y

i Find — and . 4
@ i e [4]
(ii)  Find the range of values of x for which f(x) is an increasing function. [2]
(ili)  Determine the nature of each of the stationary points of the curve. [2]

(iv) A particle moves alone the curve y = . x+12. Atthe pointx =4, the 2]
X

y -coordinate is changing at a constant rate of 0.625 units per second. Find the
rate of change of the x - coordinate.

Bendemeer Secondary School
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12. The function f(x)=acos2x+b is defined for — 7 < x < 7, where a and b are positive
constants.

(i) Given that the greatest and the least value of f(x)are 8 and — 2 respectively, find [2]
the value of a and of 4.

(11) State the range of values between which the principal value of x must lie and find  [3]

the principal value of x for which f(x)=0.

(iii)  Sketch the graph of y =acos2x+b for -z <x<7. [3]

. . . 8
(iv)  Hence, state the number of solutions to the equation —x =acos2x+b. [2]
Vi3

End of Paper
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MATHEMATICAL FORMULAE

1. ALGEBRA
Quadratic Equation

For the equation ax’ +bx+c=0,

_ ~biw/b2 -—4ac

X

Binomial Theorem

(a+b)' =a [ ] "“b+( } 2 +.. +( ) rh 4. +b",
r
where n is a positive integer and i B Ueln=F 4l
—_ r)!r' r'

2. TRIGONOMETRY

Identities
sin? 4+cos’ 4 =1.
sec’ 4 =1+tan’ 4.
cosec’A=1+cot’ 4
sin(4 + B) = sin Acos B + cos Asin B
cos(A4 £ B) = cos Acos B ¥ sin Asin B
tan At tan B

]¥tan Atan B
sin2A4 = 2sin Acos 4

c0s2A4 =cos’ A—sin* A =2cos’ A—1=1-2sin* 4

tan(At B) =

Formulae for AABC
a b ¢

sind sinB sinC’
a’ =b> +c* =2bccos A.

A= lbcsin A.
2
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Answer ALL questions. Omission of essential working will result in the loss of marks.
Write your answers clearly and neatly on foolscap paper.
Begin each question on a fresh page.

1. A point P lies on the curve y = x* +4x — 8. The normal to curve is parallel to the line [3]

2y — % =1. Find the coordinates of P.

2. (a) Giventhat 2" x3™? = 8" x 3% evaluate 12°. [3]

(b) Solve the equation e” (5 - ey)+ 14=0. (3]

6 6
Given that Iof(x)dx=5 and j2f(x)dx=2,ﬁnd

2
i dx .
ONE @ [1]
G [oreds i 2
0 : (2]
. 2
(11)  the value of & for which jO f(x)—kxdx=15. [3]
4. 1)
(a) Show that the binomial expansion (x - 2—3j does not have an independent [3]
X
term.
(b)  In the binomial expansion of (1+kx)", where n>3and & is a constant, the (4]
coefficient of x* and x* are equal . Express & in terms of 7.
5. (i) Provethat cos34=4cos’ 4—3cosA. [4]
(i)  Hence, find interms z, the solution to the equation 1=8cos’> 4—6cos 4 for [3]
0<O<rm.

Bendemeer Secondary School
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6.  The diagram shows part of the graph of y =[2x-10]-1 .
3
9

¥=[2x — 10| -1

P ‘\/‘R T
0o

(a)  Find the coordinates of P, Q and R. [4]
(b)  Inthe case when mx +c¢ =[2x—10|-1, find
(i) the range of values of ¢ when m = —2 where there is only 1 solution. (1]
(ii)  the range of values of m when ¢ =—1 where there are 2 solutions. [2]
% The diagram shows part of the graph y = —cos%x for —27 <x <2z .Theline y =%
intersects the curve at P and at Q.
(i) Find the coordinates of P and of Q. (2]
(3]

(i)  Find the area bounded by the curve and the line y = —;-

Bendemeer Secondary School
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8. The value, $7, of a house is related to 7, the number of years after it was built in year

2008. The variables are related by the formula ¥ = ge" , where @ and k are constants. The

table below gives the value of the house in year 2010, 2012, 2014 and 2016.

Year 2010 2012 2014 2016
t 2 4 6 8
V($) 517 600 595 400 684 800 787 800

1) On the graph paper, plot InV against ¢ and draw a suitable straight line. The [2]
vertical axis should start from 13.0 and have a scale of 2 cm to 0.1

(i)  Use the graph from part (i) to estimate the value of @ and of k. [4]

(iii)  Estimate the value of the house in 2015. 2]

9.  Anarea is fenced up to enclose a landscape. The shape of the landscape is shown below.
It is made up-of a rectangle of length y cm and two isosceles triangles of sides
5x cm. The perimeter of the landscape is 420 cm and the length from one end to the other
end is y + 6x cm.

¥
5x
X
............................................................................... >
N v+ 6x
5x
Sx
y
(i) Show that the area of the landscape, 4 cm?, is given by 1680x—56x. (4]
(i)  Given that x can vary, find the stationary value of 4. [2]
(ili)  Determine whether this stationary value is a maximum or minimum. [2]

Bendemeer Secondary School
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10.

A particle travels in a straight line from a fixed point O where the distance S in meters is
. 4 . . .
given by S =§z‘3 +kt* +qt where ¢ is the time in seconds after passing 0. k and g are

constants. The velocity of the particle is 20 m/s when it passesO and at ¢ = 3s, its

acceleration is 0 m/s%.

) Find the value of & and of g. [4]

(i)  Find the value(s) of # when the particle is instantaneously at rest. 2]

(iii)  Find the total distance travelled during the first 8 seconds. [3]

11.

[Solution to this question by accurate drawing will not be accepted]

y
4

B (2,16)
C (8, 14)

v

The diagram which is not drawn to scale shows a quadrilateral ABCD. The point B is
(2, 16) and the point C is (8, 14). Triangle ABC is an isosceles triangle and point 4 and
point D lies the y — axis and x — axis respectively.

(i) Find the coordinates of A. [3]

(ii)  Given that the ratio of area of A4BC : area of AACD is 1 : 3, find the coordinates  [4]
of D.

(iii)  Show that ABCD is a kite. [3]

Bendemeer Secondary School
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12. The linex =17 is a tangent to a circle and the points 4 (1, 9) and B (1, — 7) are on the
circumference of the circle.

(i) Show that the radius of the circle is 10 units. [4]
(i)  State the coordinates of the centre of the circle. [1]
(i)  Write down the equation of the circle in the form x* + y* + px+¢gy+r=0 [2]
(iv)  The circle is reflected along the line y = —1, show that the point (3, 10) does  [3]
not lie on the reflected circle.
13.  In the diagram below, ABCD is a rectangle. The line QR is perpendicular to the lines PQ
and CR . Points 4 and B lie on the lines PO and QR respectively and angle PAD= 6.
ABis 24 cm and BCis 7 cm.
Q B R
] [
C
24 cm
A
g
P D
(i) Show that the length of QR is 24cos@ + 7siné . [4]
(i)  Express 24cos@ + 7sin@ in the form of Rcos(6 —a) where R >0 and « is [3]
acute.
(iii)  Find the value of & when QR is 17 cm. [2]

(iv)  Find the maximum length of OR and state the corresponding value of 6.

[3]

End of Paper
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ANSWER KEY

1 =0.803 =3 2 :
x orx (1)-i(x2 In2x)=x+2xIn2x
dx
.. 2x* In2x—x?
n) |xn2xdx=——""—"—
i) | ;
3 i =6
® p ol T YT
_1 7
%
r=0
(i)
= z
5 @) f(x)=2x>-6x*-4x+4 6 (i) a=4,b=5
ii) 3 real roots
83) —rza roe (ii) x<% or x>2
7 3x* +10x+15 1 L3 8
G) Q2+x)?*(B-2x) Q+x)? 3-2x
(ii) 1.81
9 p=2,g=8 10
11 (i)d_y_ﬁ_ 12 | a=5
X b=3
d2y~ 98 x=l.1.1
E 3B 3 solutions
(i)-7<x<7
(ili)x = 7 is a maximum point
x = -7 is a minimum point
..dx 10
iv)—=—
( )dt 33
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Solution
1. Solve the equation log, x* ~log, 3 =4. (4]

Slog, x-2833 _4 -Mi
log, x
Let y =log, x
5y——1—=4
y
5y —4y-1=0 -M1
Gy+D(y-D=0

log3x=——;- or log,x=1 -Ml

1
x=3°% or x=3
x=0.803 -Al

(i)  Find -5; (x*In2x). | | [2]

(i)  Hence, find [xIn2xdx. 3]

(i) -;-i—xz ln2x=x21+2xln2x - Ml
%

= x+2xIn2x -Al

(ii) jx+2x1nzxdx =x*In2x

j2xln2xdx=x21n2x—jxdx Mi
2
I2xln2xdx=len2x—x7 -M1
2 2 2 2
jx‘“z"d’mx 2x_X o len2xdx=2x_]‘l_2_"_x - Al
2 4 4

Bendemeer Secondary School
2017 Preliminary Examination Two/ Sec 4E/5N / Additional Mathematics Paperl Page 8



3 Points 4(36,4), B(g,—2) and C (1,r) lies on the graph of y =log x .
@ Determine the value of p, of ¢ and of 7. {3]

(i)  Sketch the graph of y =log, x* [2]

4=log, 36
2=log, 36
pt =36

p=6 - Bl

Shape — M]
Showing that it cuts at (1,0) — A1

Bendemeer Secondary School
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It is given that y = f(x) suchthat f(x)=3e" —ze

(1)

(i)

®

(i)

1 —2x_2

h
Explain why the curve y = f(x)has no stationary point. [2]
Find the equation of the normal to the curve at the pointx = 0. [3]

f(x)=3e"+ %e'z"

If 3e"+%e';Dr =0 -Ml

3ex _____le—lx
2
& =-L (Na)
6 o

Since f (x)=0 has no solution, f(x)has no stationary point - Al

When x=0, y=3—%——3—

4
=2
f =3+
2
-7 Mi
2
2
y=2=-2(x-0) M1
2
=—=x+2 -Al
7 7

Bendemeer Secondary School
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5 The term containing the highest power of x in the polynomial f(x) is 2x*>. Given

that the quadratic factor of f(x) is x* —4x +2and that x =—1 is a solution to the

equation f(x)=0, find
) an expression for f(x)in descending power of x,

(2]

(i) the number of real roots of the equation f(x) =0, justifying your answers,  [2]

(iti)  the remainder when f(x) is divided by x—3. [2]
(i) 2(x +1)(x? —4x+2)=2x> —8x> +4x+2x> —8x+4 - M1
f(x)=2x>-6x"-4x+4 -Al
(i)  For x* —4x+2, (—4)* —4(1)(2) =8
>0 -M1
Therefore f(x) has 3 real roots -Al
(i) fR)=2x*-6x*-4x+4 -M1
= -8 - Al
6. The solution to the inequality — ax® +bx—1> 0, where a and b are constants is
1 <x<1
4
(i)  Find the value of g and of b. [3]
(i)  Using the values of a and b found in part (i), find the set of values of x [3]
which the curve, f(x)=-ax* +bx-1, lies completely below the line
y=1-4x.
. 1
6) (.x—z)(x—l)=0 - Ml
xt-x- 1 x+ 1 =0
4
x* = é X+ l =0 -Mi
4 4
—4x’ +5x-1=0
a=4,b=5 - Al
(11) —4x® +5x-1<1-4x - M1l
t—1
Bendemeer Secondary School
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(4x-1)(x—2)>0 -Ml

x< 1 or x>2 - Al
4
7. s x x ; 3
) Express 3x+—10x+15_ in partial fractions. B
2+x)*(3-2x)
1 3x* +10x+15 (3]

(i) Henceavaluate " 0 2+x) (3—2x)

3x +10x+15 4 .. B, C
C+x)*(3-2x) (Q+x)* 2+x 3-2x

3x2 +10x+15= A3-2x)+ B2 +x)(3-2x)+C(2+x)* -Ml
Let x=-2
7=74
A=1 -M1
3=-2B+C
C=3-2B
Compare coeff x
10=-24—-B+4C
10=—2-B+4C
Subst C=3-2B into 10=-2-B+4C

10=-2—-B+12-8B

B=0 -Ml
C=3 - M1
3x* +10x+15 1 3
= + -Al
2+x)*(3~-2x) (+x)* 3-2x
. 1 3x* +10x+15
() j’0 2+x)*(3-2x)
2
j13x +10x+15 dx=‘[1 1 N 3 dx
0(2+x)*(3-2x) 02+x)?* 3-2x
i
=] 3
- ~2NIn(3-2x)
(2+x) 2[ 1
=2 _[2as1-
p (2(lnl ln3))

Bendemeer Secondary School
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8. Without using a calculator, show that :

(a) 1an105°=—{2++3)

(b) sin275°=%(2+\/§)

tan 60° + tan 45°
1 — tan 60°tan 45°

«/§+1
1-4/3
_ 31 1443
1=+3 1443
_ !-\/§+1!
1-3
_ 3+2J§+1
1-43
= -[2++3]

tan105° =

-M1

1—co0s2(75°)
2

_1-cos150°

2

(ii)sin* 75° =

- Ml

- Al

(3]

[3]

9. The roots of the quadratic equation 2x” + px+1=0 , where p is a positive

1 1

const s of the equation 2x” —gx +10=0, where

Bendemeer Secondary School
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B

. st a
q is a positive constant are —+2 and —+2.

(24

() Find the value of pandof ¢q.

(iii)  Show that the value of &’ + 3’ is 4.

O T

a p 2
ﬂ+a__£

af T2
L+oa=- - Ml

ﬁ+2+£+2= i-eqnl
B a 2

(G)(a)

£+2£+2£+4=5
Pa f «a

-eqn2

(@+pB) -2aB=0
(@+B) =202

-Al

-M1

(a + ,B) =2 (NA)or— 2 ( p is positive)

p=2

Bendemeer Secondary School
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o’ +p’ =(a+p)a’ ~aff+ )

a’+f =(a+p)(a+pP) -2af~ap) Ml

=(-2)[(=2)* -3(2)]
=4 -Al

10. In the diagram, AF is a tangent to the circle at 4. ADE and BCE are straight lines.
AF isparallel to BE and AB =CE .

B/ C E

A 4

\

F
Prove that
@) ZABD = ZCED [2]
(ii) AABD is congruent to ACED . [3]
L e = zpaF [3]
(i) 2
6))] ZABD = /DAF (alt seg. Thm) - Ml
ZLCED = /DAF (alt £,BE// AF)

(i) Let £LBAD=a
ZBCD =180°—a (£ in opp segment)
ZECD =a(adj £ on a st line)

4BAD = ZECD -Ml
AB = CE ( given)
£ABD = ZCED (part (i) -Ml
AABD = ACED (ASA test) - Al
q ACED)
lase Z of isos A) - Ml
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ZCED = /DBE (£BED = /CED)

LABC = ZABD + ZDBE - Ml
/ABC = ZCED + LCED ( £ABD = ZCED fm part (i))

-;—LABC =ZCED -Al

11. The equation of a curve is y = f(x), where f(x)=—4—9—x+12.
X

d d’y
I 4]
(1) Find dx and dx* .
'(ii) Find the range of values of x for which f(x) is an increasing function. [2]
(ili)  Determine the nature of each of the stationary points of the curve. [2]

(iv) A particle moves alone the curve y = = x+12. Atthe pointx =4, 2]
X

y -coordinate is changing at a constant rate of 0.625 units per second. Find
the rate of change of ‘the x -coordinate.

i) y=—49x" —x+12

i 2150
X
(7+x)(7-x)>0
The solution is -7 <x <7

(ili)  Stationary points are x=-7 or x=7.

At x=-7

2

d y__ 98~ .
dxz (_3).)

m point

!
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At x=17

dy__ %8 _
dx2 (7)3
S x =7 is a maximum point
@iv) & =—dLy—x£
dx dt dx
i?— -1=0.625x ﬂ
4* dx
2 _0.625x L
16 dx
& _10
dt 33
12. The function f(x)=acos2x+b is defined for — 7 < x < 7, where a and b are

positive constants.

) Given that the greatest and the least value of f(x)are 8 and — 2 respectively,
find the value of a and of 5.

(i)  State the range of values between which the principal value of x must lie and
find the principal value of x for which f(x)=0.

(iii)  Sketch the graph of y =acos2x+5.

; . 8
) Hence , state the number of solutions to the equation —x = acos2x+5.
z

(i)a=5 -BI1
b=3 -Bl
(c) Range of values=0<x S—;ﬁ - Bl
cos2x=—-2— - M1
2x=2.21
x=1.11 - Al
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ANSWER KEY

1 P=(-5,-3) 2 | 12°=36
y=1.95
3 2
[ feyde=-2 ol P
6 n-3
jzf(x)dx—:s
0
k=-6
5 n St Tn 6 1 1
A=——,— R=[5=,0/,0=(5-1),P=|4—,
[s30)0=6-1.7-(s39)
c>9
O<m<?2
7 4 1 4 1 8
P= —l— ={— 5=
( 5 2)’ Q (37r 2)
7.65 units?
9 A4=12600cm* 10 ® k=-12 ,4=20
A is a maximum value (ii) t=1lor$
@iy  160m
11 | 4(0,10) 12 | Centre of circle = (7))
D(10,0)
13 24cos@ +7sinf = 25cos(8 —16.3°)
6 =63.5°
Max length QR =25
6=16.3°
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Solution

L. A point P lies on the curve y = x* +4x—8. The normal to curve is parallel to the line [3]
2y — ; =1. Find the coordinates of P.
J
& =2x+4
dx
. WO -MI
2x+4 6
-6=2x+4
x=-5 - Ml
y=-3
P=(-5,-3) -Al
2. (a) Giventhat 2" x3**? =8 x 3% evaluate 12°. (3]
(b) Solve the equation e” (5 - e’)+ 14=0. [3]
x 1 x 3x 1 2x
(a) 2" x=x3*x9=2% x=x3* - Ml
2 8
3x x
D S, - Ml
2 2* x3*
36=(2%)* x3*
12* =36 - Al
(b) —e” +5¢” +14=0 -M1
e’ -5e” -14=0
(e =7}’ +2)=0 -Ml
e’ =7 or e =-2(N.A)
y=In7
y=195 - Al
|
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’ 6 6
% Giventhat jof(x)dx =5 and jzf(x)dx =2, find
W [Cr@ 1
6 ' L
@ [ fde 2
" .
. 2
(iii)  the value of & for which -[Of(x) —kxdx=15. [3]
(i) jzf(x)dx=—2 -BI
6
. p. 6 6
) [ f@di=[ f@dx-|, [ -Ml
=5-2
=3 -Al
(iii) jzf(x) —kxdx=15
0
2 2
jof(x)dx-jolocdx=15 -M1
%12
315 g 2] Ml
2 10
3-15=k[2-0]
k=-6 -Al
4. 1 15
(a) Show that the binomial expansion (x - —2-—7) does not have an independent 3]
x
term.
(b) In the binomial expansion of (I +kx)", where n>3and k is a constant, the [4]
coefficient of x* and x* are equal . Express & in terms of n.
(a) Tr+l = ]5Cr (x)ls-r (— —!T)
2%
— Iscr(_%)r(x)w—r—}lr 'M]
15-4r=0
? ! -Ml
Bendemeer Secondary School
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Since r # integer, the binomial expansion does not have an independent term. ~A 1

(b) Coeff of x° = ”—(”:%'—‘.zlﬁ -MI
Coeff of x* = "= ‘)("2; =3,
n(n—])(n—2)k3=n(n—])(n—2)(n—3) ¥ =Ml
6 24
4=(n-3)k
=2 . Al
n —
(i)  Provethat cos34=4cos’ 4—3cos4. [4]
(i)  Hence, find interms 7, the solution to the equation 1=8cos* 4 —6cos 4 for (3]
0<f<mr.

() cos34 = icos3 A —icosA
2 2

cos34 =cos(2A+ A)
=cos2Acos A—sin2Asin 4 -M1
=(2cos* 4—1)cos A—(2sin Acos 4)sin 4 -M1

=2cos’ A—cosA—2sin® Acos A

=2cos’ A~—<:osA—2(l—c;os2 A)cosA -M1
=2cos’ A—cosA—2cos A+2cos’ 4
= 4cos® A—3cos A4 -Al
(i) 1=8cos® 4—6cos 4
l=<:os3A -Ml
2
34K 35 TX Mi
3°'3° 3
Azf,ﬁ,ﬂ Al
99" 9
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6.

The diagram shows part of the graph of y =|2x-10|-1 .

A
9

P‘\/R >x
0

(a) Find the coordinates of P , O and R. (4]
(b) In the case when mx + ¢ = [2x—10|-1, find
() the range of values of ¢ when m = -2 where there is only 1 solution. (1]
(ii)  the range of values of m when ¢ = -1 where there are 2 solutions. 2]
(a) |2x-10|-1=0
2x—-10=1 or2x-10=-1
Xi= 5l or x= 4l
2 2
1 1
P:(4—,0) or R=(5—,O) -B2
2 2
x - coordinates of Q = A543 =5-Ml
y- coordinates of Q= -1
0=(5-1) - Al
b(i)c>9 ‘ -Al
(i) O<m<2 -A2
|
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The diagram shows part of the graph y = —cos%x for -27<x<2x.Theline y = %
intersects the curve at P and at Q.

@) Find the coordinates of P and of Q. [2]

(ii)  Find the area bounded by the curve and the line y = % 5]

-2
1 1
—COS—X=—
) 2" 2
1
cos—x=——
2
1
—X=—=7T,——7
2 3
x_—z,—irz -M1
3 3
4 1 4 1
P=(—=m=), O=(Cn,— -A2
(3 2) 0 (3 2)
4
.. 27 11
(ii) ‘[_3i —cosa—x——z—dx ] -M1
- -7
= —2sinlx-lx] 34 -Ml
i 27 27] 4
3
=F25in2ﬂ——2—ﬂ —[—2sin—zﬂ+—2—7r -M1
N 373
25 211243 2 M

—
3 ]
|
I
Bendemeer Secondary School
2017 Preliminary Examination Two/ Sec 4E/5N / Additional Mathematics Paper2 Page 13



= 7.65 units? — Al

8. The value, $V, of a house is related to ¢, the number of years after it was built in year

2008.The variables are related by the formula ¥ = ae” , where a and k are constants. The

table below gives the value of the house in year 2010, 2012, 2014 and 2016.

Year 2010 2012 2014 2016
t 2 4 6 8
($) 517 600 595 400 684 800 787 800
(iv)  On the graph paper, plot In¥ against ¢ and draw a suitable straight line. The [2]
vertical axis should start from 13.0 and have a scale of 2 cm to 0.1.
v) Use the graph from part (i) to estimate the value of @ and of £. [3]
(vi)  Estimate the value of the house in 2015. [31
9. An area is fenced up to enclose a landscape. The shape of the landscape is as shown
below. The shape is made up of a rectangle of length y cm and two isosceles triangles of
sides
5x cm. The perimeter of the landscape is 420 cm and the length from one end to the other
end is y + 6x cm.
‘)
Jx
S5x
N i Cyve T >
5x
5x
}’
1) Show that the area of the landscape , 4 cm?, is given by 1680x —56x”. [4]
(i)  Given that x can vary, find the stationary value of 4. [2]
(iii) v istationary value is a maximum or minimum. [2]
(M
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420-20x

y= )
y=210-10x -Ml
Length of rect = 8x - Ml

Area of isosceles triangle = 24x?

A = y(8x) +24x>

= (210-10x)8x + 24x> -Mi
= 1680x ~ 56x> Al
d—A=168O—112x

(ii)
1680~112x=0 -M1
x=15 -Ml
A=12600cm* -Al

2

(i) ‘ixf =-112 -Ml

d*A

? <0, A is a maximum value. — Al

10. A particle travels in a straight line from a fixed point O where the distance S in meters is
4
givenby S = §t3 +kt? + gt where ¢ is the time in seconds after passing0 . k and g are

constants. The velocity of the particle is 20 m/s when it passesO and at ¢ =3s, its

acceleration is 0 m/s?.

@) Find the value of k and of Q. [4]
(i)  Find the value(s) of # when the particle is instantaneously at rest. [2]
(iti)  Find the total distance travelled during the first 8 seconds. [3]
V=4t> +2kt+q -Ml

20 =4(0)" +2k(0) +¢

g=20 - Al

a=8t+2k - M1

0=8()+2k

k=-12 l
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11

(i)V =4t - 241+ 20

41> =24t +20=0

4(t-5)t-1)=0 - Ml
t=1or5 -Al

(iii) S=f;-t3 ~12¢% +20¢

When =1
S=9lm
d
When =5
S= —33§m - M1
When =8
S= 74§m -M1
Total distance travelled during the 1% 8 s

S=9—1-+9l+33l+33l+743m
3 3 3 3 3

=160m -Al
[Solution to this question by accurate drawing will not be accepted]
¥y
f
B (2. 16)
C(8.14)
4
D = X

The diagram which is not drawn to scale shows a quadrilateral ABCD. The point B is
(2, 16) and the point Cis (8, 14). Triangle ABC is an isosceles triangle and point 4 and

point D lies the y — axis and x — axis respectively.

(i) Find the coordinates of A.

(i) Given tt IC: area of AACD is 1 : 3, find the coordinates

of D. !
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(i)  Show that ABCD is a kite. (3]

(i)  LetA be(0,y)

V22 +(16-y) =36+4

4 +256-32y + y* =/40 -M1
y? =32y +220=0
(y —10)(y =22)=0 M1
y=10 or y=22 (reject)
A(0,10) -Al
G) Areaof a4Bc=1[2 O 8 2’ -MI
2116 10 14 16
=20 units
Area of AACD= 1 ¢ » B8 Ol -Ml1
2(10 0 14 10

120 = 14x+ 80 -10x

x=10 -M1
D(10,0) -Al
(iii) AD =4/10% +10?
AD =+/200
CD =147 + 22
CD =+/200 -Ml
Grad of AC= %
=1
2
Grad of BD = —1—86-
= 2 -Ml

Since grad. of AC x grad. BD = — 1 and length of 4D = length of CD, ABCD is a kite.
—Al
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12. The line x =17 is a tangent to a circle and the points 4 (1, 9) and B (1, - 7) are on the

circumference of the circle.

@) Show that the radius of the circle is 10 units.
(i)  State the coordinates of the centre of the circle.
(iiiy  Write down the equation of the circle in the form x* + y® + px+gqy+r =0

(iv)  The circle is reflected along the line y = —1, show that the point (3, 10) does
not lie on the reflected circle.

(i) y— coordinates of the centre of the circle

_ 9*;‘7)=1 Mi L
X9
. uﬂ,ﬁs NT-aus
Let the x coordinates of the centre of the circle be a P 9( - X799
2 _ 2, Q2 I 1
(17-a)" =(a-1)" +8 - Ml i (a-1) unis
289-34a+a’ =a’ -2a+1+64
224 =32a X(1.-7)
a=17 -M1 R ‘
Radius = 17 — 7 = 10 units ( Shown) -Al
(ii)  Centre of circle = (7,1) - Bl

Gii) (x=7)+(y-1*=100 -Ml
x2+y*—14x-2y-50=0 -Al

(iv)  Center of the reflected circle is (7,-3) - Ml
Distance = {(3—-7)* +(10+3)’
=416+169

= 4/185 -M1
=13.6>10 -Al
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13. In the diagram below, ABCDis a rectangle. The line QR is perpendicular to the lines PQ
and CR. Points 4 and B lie on the lines PQ and QR respectively and angle P4D= 6.

AB is 24 cm and BC is 7 cm.
Q B R

=~

H

24 cm

P D

(i) Show that the length of QR is 24cos@+ 7sinf .

[4]

(i)  Express 24cosf + 7siné in the form of Rcos(@—ca) where R> 0 and « is [3]

acute.

(iii)  Find the value of & when OR is 17 cm.

(iv)  Find the maximum length of QR and state the corresponding value of &

(1) ZLQAB=90°-6

ZLOBA=6 - Ml
OB =24cos6 - Ml
ZRBC =90°-¢
ZBCR =6
BR=7siné - Ml
OR=0B+ BR
OR =24cosf +7sind - Al
(ii) 24cos@+7sinf = Rcos@cosa + Rsinfsin o
24 =Rcosa
7=Rsina
R=25 - Ml
7
tana =—
24
a= i -M1
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24 cos@ +7sin@ =25cos(6 —16.3°)
(i) 17 =5cos(@-16.3°)

cos(@ -16.3°%) = 7

25

6 =63.5°
(iv) OR=25cos(f-16.3°)

Max length of OR = 25

cos(@—-16.3°) =1

6 =16.3°

-Al

-Al

-Al
-M1
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