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Mathematical Formulae

1. ALGEBRA
Quadratic Equation

For the equation ax® +bx+c =0,

~bx+b? —dac

2a

x=

Binomial expansion

A 7

1

{
(a+bd) =a" + (MJ a"'b+ tn] a"b? 4+ Ln] a"’b’ +
2 r

: e . n n! nn=1)..(n—r+1
where 7 is a positive integer and = = =1}l )
r) (n=r)lr! rl

2. TRIGONOCMETRY
Identities

sin? A+cos?A=1
sec’ 4 =1+tan’ 4
cosec’A=1+cot’ 4

sin(4 + B) = sin Acos B+ cos Asin B
cos(4 + B) =cos Acos BF sin Asin B

+

tan(AiB)=—t—anA—tanB
1¥tan Atan B
sin24 = 2sin Acos 4
cos2A4 =cos’ A—sin? 4=2cos’ A-1=1-2sin* 4
2tan 4

tan24 = ————
I-tan” A4

Formulae for AABC
a b _ ¢
sind sinB sinC

a* =b* +¢* =2bccosA

A= lbcsin A
2

"
st b



Answer ALL Questions.

(2)

Find the range of values of p which satisfy the inequality px* +8x+p>6.

(b)  Show that the line y +gx = ¢ will intersect the curve y = (g +1)x? + gx -1

at two distinct points for all real values of g, whereg = —1.

A right circular cone has a vertical height of (2\/5 - ﬁ) cm and slanted height of
! cm. The volume of the cone is (\/ﬁ+ \/1—8)7r cm’. Without using a calculator,

show that /% can be expressed as a — b/6 , where a and b are integers.

(a)  State the values between which the principal value of tan ¥ must lie.

(b) A

- -
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- - -

f

The figure shows part of the graph y =atanbx +c.
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Find the value of each of the constants ¢, b and c.

@) On the same axes, sketch the curves y = /288x and y=3x"forx>0.

(ii) The tangent to the curve y = 3xat the point A4 is parallel to the line passing

through the two points of intersection of the curves drawn in (i). Find the

x—coordinate of 4.

(4]

(3]

(5]

(1]

(3]

(2]

(4]



5  The diagram shows a right-angled AACD such that cos ZADC = i

13
B is a point on the line AC such that tan Z4B8D=-1.

D

=
A B C

742

Without finding the values of any angles, show that sin Z4DB = T (4]

6  The diagram shows part of the curve y = —{a(x— h? +k

, Where a> 0,
The curve touches the x~axis at (1, 0) and (3,°0) and has a minimum point

at (h, k). The curve also cuts the y—axis at — 9.

0 (3,0)
x
(P, k)
-9 4
(i) Explain why 2 =2. (1
(ii)  Determine the value of a and of £. (3]

(iii)  State the set of values of m for which the line y = m intersects the curve at

four distinct points. (1]



7 The equations of the line PQ and QR are y = 3x — 10 and 4y + 3x = 20 respectively.
The coordinates of P and R are (3, —1) and (0, 5) respectively.

YA
R(0,5)
d ¢
P(3,-1)
(i) Find the coordinates of Q. 2]
(i) Name the quadrilateral OPQR.
Justify your answers with appropriate workings. (3]

(iii) Given that T is a point on PR such that OPQT 1s a rhombus, ‘

find the coordinates of 7. 2]
(iv)  Find the ratio of the area of AOTP to the area of AOTR. 2]
8  (a) Calculate the minimum gradient of y = 2x*—9x%-1. (4]

(b) Giventhat f(x)=¢"" (x2 -3x+ 1),
(i) Find the range of values of x for which f (x) is an increasing function. [4]

(ii) Hence, state the coordinates and nature of all the stationary points of

). B3]



9

10

11

(i)  Find a(—ix—[ln(xz +4)]; , (1]

4x+24

i Express ——————— in partial fractions. (3]
o
i) Hence, find [— 20 _dx 3]
Bx—2)(x* +4)
At 8 a.m., Ship 4 is 100 km due North of Ship B.
Ship 4 is sailing due South at 20 km/h.
Ship B is sailing at a bearing of 120° at 10 km/h.
(i) Show that the distance between the two ships after ¢ hours is given by
AB=10{3t" =301 +100 . (3]
(i) At what time is Ship 4 closest to Ship B? 131
()  Prove sin? 26 (cot? 6 — tan’ 9): 4c0s28. (4]
(i) Hence, solve sin® 20 (cot’ 0 tan® 6)=4sin26 + 242 for 0°<0<360°.  [5]
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7
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1

A waterwheel rotates 5 revolutions anticlockwise in 1 minute. Tom starts a
7 — - —— A e ?
stopwatch when the bucket B is at its highest height above water level. The radius

of the waterwheel is 8 ft and its centre is 5 ft above the water level.

The height of bucket B above water level is given by 4 =acesbt+c, where ¢ is

the time, in seconds, since Tom started the stopwatch.

(i)  Determine the value of each of the constant @, b and c.
(ii)  For how long is 2 <07

(iii)  Explain what does the answer in (ii) mean.

~~~End of paper~~~
Do check your work. All the best!

Bl
B3]
(1]
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a) pa Y.+Sz+p 56

~y

px +8x+ p-6>0

~p=0 and (8) -4(pNp-6)<0
~4p*+24p+64 <0
p’-—ﬁp—l’g‘ﬁ
(p+2)(p-8)=0
ip<=2 or p>8

I .p>8

{1b) (g+IxX’ +x—l=-gx+q

(g+hx*+2qx—l-g=10
: Mecthod §

Discriminant = (29)° —4(g+ 1)(—1-g)
= (2g)" +4(g+1)*
Since (2¢)° 20 and 4(g+1)’ >0,

. Disanmmant > 0{Shown)

Method 2
Disaiminant = (2¢)° - 4(g + 1)(-1 —q)

= 8% +8q+4

o) A

1) -j::r {2 3-Y2)=(38 + 18)x

L 3B 3Dy
T af3-4
343432 23442
;.J: ‘\/- 2\5-&- \ff
_72+18Y6+18+126
“12-2
90+30v6

10
=9+SJE

1 = 9+346 +(243 -/2)?
=236

f— —_—— ——— e —— . —— . —

s e —

x{q+ ) +2 >0 (Shown)

3a) = 90 < tan x<90"

T x
or -—‘:lan X< —
2 2

3b) Period= 47, b=—

y C=10
|

a=2
. 4a) Musi label graphs!
: Fa
; y = 3x°
; = V206
|

Y
ib) /288x = 3%’
' 288x =0x"
} ox(32-x")=0
I x=0 oo x=2
: y=0 o y=2
: 4
} o gradient = 22—:12
g
; dx
; 9x* - 12
| xz :g
k]

23 . .
= {cxact only because s x<oord!)

(Do net peed o specih 0 =22 5 =1 Read OQn'} |

i
¢ e o e o s 8 gepe

At e i 5 s




=sin(£4DC - £ZBDC}
=sin ZADC cos £BDC —cos ZADC sin ZBDC

(Bl 1%)

125

T13V2 132

__7 2
13v2 V2

_2 (Shown)
26

Method 2 (The ratio happen to be length)
tan ZADB = ~tan £ZDBC =1

sinZADB sin/ZABD
7 13

sm ZADB = lJ—— (Shown)

Method 3 (The ratio happen to be length)
Arca of AADB=-§-x7x5= n.s

17.5=-;-(1 352 Jsin £4DB
V2

sin AADB-Z— (Shown)

6i) The curve is symmetrical.

6ii) (x ~ 1)(x — 3)=0
X—4x+3=0
302-4x+3)=0
3[(x=2)* +3-2%]=0
3(x-2*-3=0
a=3
k=-3

6iil)—-3<m<0

7i) 4(3x — 10) +3x =20
15x =60
el
y=2
v 2 .-
._) (4- —-)/

R 2'\3 s

OP = 3" + (~1)* =10

PQ:J(4-3) +(2+1)?% =10
Since OR = OQ and OP = PQ, OPQOR is a kite.

Do not accept if students only find the grad of
conciude

that- they are

diagonals and
perpendicular.

Counter example:

which is not a kite!

e’

Students can prove diagonals are perpendicular
AND one pair of adjacent sides is equal in length.

Students can also show that the midpoint of OQ
lies on the diagonal PR.

7iii) Midpointof OQ = (2, 1)
Let T be (x, y)

x+3 y-
(2

x=landy=3
T(1,3)

7iv) TR=1'+2? =45
PT =22 +4% =25

area of AOTP : area of AOTR

2\/52\/5

241

Students can also use area shoelace method.
Areaof OTP=5
Areaof OTR=25

8a) Method 1
2
Y618 > S—-IZx 18
dx dx?
When 12x-18=0, x=1.5
Gradient=6 (1.5 - 18 (1.5)=-13.5

d3

=12>0 .. minimum gradient

Method 2
-d—X =6x* ~18x
dx

=6(x=1.5)*-6(1.5)’
=6(x~15)*-13.5

Sontin gadieng =- 1309




mi ;)kol ~30)

o) L8 _
dt 38 Z301+100
when B _0. 61=30, -1=5
dt
Method 1

! 49 5 5.1

7L
dt

Sketch \\_: - ’

- 0 +

- AB is a minimum.

Method 2

d*4B _ 30 , (61-30)(75-151)

dr’  \37-300+100 (3¢* -30¢+100)
2

Whent=5,i—A—,B-’=6 >0
dr’

. AB is a mmimum.

Time =0800+ 5h=1300 or Ipm

11i) sin’ 26 (cot* 6—tan* 6)
cos’@ sin’ 9]

sin@ cos’é
cos'@-sin’ O
sin’@cos’ @

= (Zsinﬁcosﬁ)z[

=4sin’ fcos’ 0(

=4 (cos® 8 -sin’ )(cos® 8 +sin’ 6)
=4 (cos26)(1)
=4 cos26

~

Posen D S
7t (i’_' IR O

40820 —4sin 26 = 242

@rdumz? o T2

c0s260~sin20 = 472
V2 cos(26+45°) = 1/22

cos(26+45°)=0.5

Basic angle = 60°
28+45°=60,300, 420, 660
6=175°127.5°187.5°307.5°

12i) Period = 12 seconds

2 7
Tn=12-)b=;;- .a=8 , ¢=5§

12ii) 8cosfg-z+s= 0

T 5
COS—1=——
6 8

Basic angle = 0.89566
%1 =2.2459, 4.03726
t=4.28935 7.7106
Duration =7.7106—-4.28935
=3.42125
=3.42 seconds
12iii) Itis the duration of the bucket when it is
in the water,

(accept “below water level”, “submerged
under water” )




13T I A (e ‘(.r.'_ - ‘t—J,: ¢ 2y - wJ
:.é.-*{_x é.h._.»;}
For {ix) to be mereasing, Plx)> 0.
f50,-x'+5x-4>0
X Sx+3<0
(x~ 1) {x—4)<0

Smee ¢

l=x<4

Ehii) thn i’(x} g, x= land.r 3

‘< .

/ ; 3
1] = . —al Max pont
'L.. eJ € ;

{Exactvaloe of coords only!)

di. {1 1. &x
M) — 11‘:{3(‘—:-4 =-=
' N d\'i ) }J " +4
' - - —.'—C.‘
| 9ii) dx+ 24 - A "’BT
i (3x-2Xx"+4) 3x-2 1 +4

i
5

dr+ 24 = :I{,r' +4}) < (Bx+ C)3x - 2)

When x= =, —=— S A=6
3 9
Companing coeffofx’:0=4+38 I B=.2

Compering coeffof #1224 =44-20 2 C =0
C 4xe24 6 2
Ox=-2)x' ) 3x-2 x'+4

'Sty Method 1
i x4

l
R P TP
E

I dx+ 24
‘ ) Jtsx-*:u p

] 1 6 2x

31—" <4

= ; [6.1]1(3{:—@ ~lIn(x*+ 4}]-?5

]

3

(- 2)- (x4 ¢

T

S W A

mm{hlun,

.+( 7 ;? .
4! . x 11 e L'J( =J' b -— ¥ - dl"
Bx-2)Xx +4) 3x-2 x +4
3
; j = 6 t’:—— blm_ﬂ '] lnfxiv-#].'-{»
i *{3x— i]ir -4)‘ 4 3
~h@i-n-" fn(r TA)+e
2
1} Method 1
5.’
Al
\\\‘\
100 2(x \'s.m‘
oo N
__L\‘Hh ~.\
[N
-4

AB = (100 - 200)* + (10£)7 = 2(100 - 206X 10¢) cos120°

\ 48° « 10000 —4000+¢ + 3004 + 10017 + 1000¢ - 200¢°
AB? =300¢ - 3000¢ + 10000
AB? = 100317 - 301+ 100}

L 4B =1030" =307+ 100 (Shown)
Method 2
Ny
L\".
N
AN
20t-100| ¢ \uoe
’ \
3
ABT = (200 =100)* =10¢7 = 2(20£-100%108) cos60°

AB? =300:" - 30007+ 10000

AB = 1033 —530/+ 100 {Shown)



2017 4E AM Naval Base Prelim

3
Answer all the questions.

Given that tanAj:%, eosB.---;- and that 4 and 8 are in the same quadrant,
calculate without the use of calculator, the value of

®  cos(4+B)s [2]
@ cost. 2]
1] Find the equation of a curve with b —-6——2 and which passes through the
de  (2x-1)

point (1, 7). {2]
{ii;  The curve for which % = 2x +k , where k is a constant, has a tumning point at (2, -9).

(@ Showthatk=-4, 13|

(b)  Hence, find the equation of the curve. 2

Given that Ja+b3 =32J3§ » where @ and b are integers, find, without using a

' calculator, the value of 2 and b, : (5]

-1~

The diagrara shows part of the graph of y =lkx—2—1 where P (~1,~1) is the

minimum point of the graph.

i) Show that the value of k is 2. [1]

(ii)  Find the coordinates of the points O, Rand S. 3]
‘(i#)  Hence, write down the range of values of x for which y is positive. n

[Turn over



10

®

@i)

@

(D)

Determine the pature of each of the stationary point of the curve y= x i

@ -

(i)

@

(i)

®

(i)

4
Write down the principal value, in radians 2s a multiple of =, of

V3
) Bl
(a) sin [ = |
) ten”(-1).
Solve the equation 2sin2x=-1,for 0<x<2x.

Find the range of values of & for which the line y = & — 24x does not intersect
the curve y=x?+2. )

Hence, describe the relationship between the curve y = x* +2 and the line
y= 1—-2x.

x-1

Prove the identity 1+ 084+ 00824 _ .
sin A+sin 24

Sketch the graph of y =2sin2x—3 for —180° < x < 180°.

x X

Given that y=2xe?, show that'% = xe? +2e?,

Hence,ﬁndtheexactvalueoff:xez dx.

3 2
2";’“5"+3in s Bactions.
2x* +x-1

z:_ci+5x1 +3
2x? +x-1

Express

Hence, find j

{1

(1]
(31

(43

(1]

(6]

3]
(3]

(31

{3]

[3]

21

|Turn over



5
11 The diagram shows a proposed route 4BCDEF travelled by a group of cyclist.

F D
E,
0’ 3
{4 1 ]
4”" E
. "' :
20‘0!1 ," ’
:
o :
- 1 ]
:
- 1]
1\ m|
td
A= C
B

BCDF is a rectangle. ABC is a straight line and the line AD intersects BF at E.
A£ =20 lun, £D = 10 km and angle E4AB is 6, where0° < 8 <90°.
The total distance of the route is § km.

(i) Show that the total distance, S, is given by S = 10+30cos8+40sin 8. P4
(i)  Express 30cos @+ 40sin# in the form Rcos(@—~a), where R>0and « isan

acute angie. [4]
(iii)  Given that the tosl distnce of the route is 60 km, find the value of €. 2]

12 A an is sitting on a boat at point 4, 50 metres from a point X on a straight coast.
He wishes to get as quickly as possible to a point C on the coast 600 metres from X.
From A4, he rows the boat at 40 m/min to point B, and then cycles along the coast at
50 w/min to point C,

A
50 mL Sea

1
X xm B Coast

& .
-

600 m

Oyt

6] Express the time taken for the man to travel from 4 to 8and B to C in senns
of x, and show that the total time taken, 7' min, for the man to travel from 4 to

2
C is given by Tz-\-l-{—::—sqg-g%ﬂz. 31

(i)  Obtain an expression for % . 2]

(iii) Find the distance from X where the man should land so that he can get to C
in the least possible time. (Note: Proof of minimum value ig not required) (3}

[Tuzrn over



13

ABCD is a trapezium where AB is parallel to DC, and angle ABC =angle BCD = 90°.

&y

40,7)

€9, 4)

D@3, 1)

The coordinates of 4, C and D are (0, 7), (9, 4) and (3, 1) respectively.

@
(1)
(iii)
(i)
v)

Caiculate the gradient of DC.

Find the equation of the line BC.

Show that the coordinates of B is (6, 10).

Calculate the area of the trapezium 4ABCD.

If B is the midpoint of a line segment DE, find the coordinates of E.

[
[21
{3
(2}

(21

wse—e-END OF PAPER e ——



Given that 2*"™" =27*" find the value of 6* without using a calculator. 3]

- The expression @’ +4x? +bx—1 is exactly divisible by 2x-1 and has a remainder of
—6 when divided by x+1. Find the value of each of the constants @ and of b. (4]

The function f is defined, for all values of x,by f{x) = zx 5 Find the values of x
T4

for which f is a decreasing function. [4]

Solve the equation x* — 4x* —Bx+8=0, expressing non-inseger solutions in the form

a+/b, where aand b are integers. &)
Solve the equation Slog, y=4+log 2. (5}
The curve y = x* —6x* + & touches the positive x-axis at point 4.
(i) Find the coordinates of 4. 2]
A2
(i) Find the value of k for and the value of %le at 4. 03]
The mass, m grams, of a radioactive substance is modelied by an equation in the form
m=me™,

wkere my and & are conswns and ¢ is the time in days after the mass was first recorded.
The table below gives values of m and ¢ for the days recorded from 10 to 40 days.

Lt 10 20 30 40

| mgans | 403 27.0 18.1 § 122
(i)  Plot In » against ¢ for the given data and draw straight line graph. 2]
(i), Estimate the value of mg and 4. {31
(iii) Assuming that the radioactive substance decayed ata constant rae, estimate the

number of grams of substance at 5 days. (2

[Tum over



4

8 () Find, in ascending powers of x, the first 3 tecms in the expansion of (2—3x)°. (3]
The first 3 texms in the expansion of {a@+5x)(2—-3x)* i ascending powers of x are
32-176x+ cx*.

Gi) Find the value of ¢, of b and of c. (5]

9 (@ Using sin3x=sin(2x+ x),show that sin3x may be expressed as
sinx{(4cos*x~1). (3

(#) Find all the values between 0° and 360° for which 3sin3x=16sinxcosx. {s]
10 The roots of the quadratic equation x”+5x+2=0 are « and 3. Find
() the valueof o’+p°, [5]

(i) a quadratic equation with roots /—;lz- and fz—. (3

11 The equation of 2 curve is y = x* +6x* —15x + &, where k is a constant.

(i) Find the set of values of x for which y is a decreasing function, (4]
(ii) Find the positive value of & for which the x-axis is a tangent to the curve. (3]
The variables of x and y increase in such a way that, when x= 2, y is increasing at a rate

of 0.5 units per second.

@iii) Find the rate of change of x, when x =2, [2]

[Tum over
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o -

The diagram shows part of the graph of y=x’ —6x+11 passing through the points P

and 0. The curve has a minimum poiut at 2,

(i) Find the coordinates of P. 31

The gradient of the line PQ is -2,

(i) Show that the coordinates of Qis (1, 6). [4]

(iii) Showing all your working, find the total area of the shaded region. {31
13 () Giventhat w=2%, express 2™ =2*"_7 asan equation in u. [3]

(i) Hence, find the values of x for which 2% =2***>—7, giving your answer, where  [4]
appropriate, to 1 decimal place.

(iil) Explain why the equation 2** =2*** — &t has no solution if £ > 16. (3]

14 The equation of a circle, C;, with centre A, is  x* +y* —12x—6y+35=0.

(i) Find the coordinates of 4 and the radius of C). 31
(ii) Show that the point £(3, 4) lies on C;. 1]
(lif) Find the equation of the tangent to C, at P. 3]

A second circle, C, has a diameter £F, The point £ has coordinates (—2, 2) and the
equation of the mngent to C; at Fis 4y =-3x~-48.

(iv) Find the equation of the diameter £F and hence the coordinates of F. (4)
(v} Find the coordinates of its centre and radius of C;. [3]
~——End of Paper—

[Tum over



Set JESA Add Mathematies
Prelim 1, 2017 {Solutions)
Papor 1

i) Quedmm3

cos(A+ B) = cos Ac0s B ~<in Asin 8

(-5l

; dy -3
20 rr (221}

N —612_'::_1)...1.4-
T =I2)
-3
2|
~Subst {1, 7} into equation,
-3
2AN-1
c=10

e -3
Eqnahomsy--zr_—iﬂo

—-—
=

+r

+c

(if){e) %:z\wk

dy
dr:

0=2()+4
k==l

Ml

Al

M1

Al

Ml

Al

Bl



dy
b} - =l¢-4
{}dx

'
s

4H

Y

{iif)

palo =dX+o

Subst (2, ~9) into equation,
~9=(2) -4(D+¢
-§=c

Equationis »=x* —4x—5

m 243 x{34+43

n}—-‘g 3 3+ 3
Jovuli = 420

Josbfs = 3+
a+b»f5={ﬁ +lf
q+b»}'§=342d§+l

a+bv’§=4+2v§
a=4,56=12

yefa-2-1
Subst (-1, ~1)
-l=|-k-2~1
O=|-k~2
D=—k=-2
k=2

vaj-2x-2-1

Letx=0,

v=|-2-1=1 S@.n
Lety=0,

Osal—z.t -ZI-l

le|-2x-2|

-2x-2=wl ar ~2x-2=-]
x=-1.5 x=-0.5

2 (1.5 0) R -5, 0}

ye—13orx>-08

<

Al

Ml

Mi

M1

Al Al

a1

Bl

B, Bl

Bl



3

5(i(a) sin"(—-z—] a 53{

(b) ten™(-1)= ==

x

0 2sin2x=-1

&N

@

Lt
sin2en=t

2y = 3

(Q3,Q4)

Bagle angle = sin” % = 0.52360 (o i;;)

New range; 0<x <547
Q3= 7+0.52360 , (M=2r~D52360

= 3.6652 = 3.7596

2x =3.6652, 57596, $.9484, 12.0428
x =183, 2.88, 4.97, 6.02

yek~2x (1)
r=x?+2 {2
Subst (1) into (2)
k—2kx=x*+2

25 2k (2= K)=0

b —dne< @

(26 ~4{2- %) <
4k + 4k -8<0

k¥ +k=~220
(k~Dlk+2) <

'—2<k<!

yel-2¢ oy=k=2x

Comparing, k= |

b —dac = k¥ 4 k-2

= (13 +(1)-2

=0
Henee, v =| - 2x is & tangent to the
curve y=x0 +2,

Bl

Bl

Mi

M1

Al

Ml

Ml

Mi

Al

Bl



x*43
x-1
_‘!.}:z(x"!xz")"(xl "’31') Mi
dx (¢ -1y
{Quotient Rule}
- x* —2¢—3
br-1y

dy
Let ==0
dx

x! w223
T
(x~3Yx+1)=0
x=3 ar ~|
y=6 or -2

MIl

M1

& _x-u-3
& {g-1)}
::3 _fx- 1) (2x-2) :f:): 2x-3)2{x-1) (Or I* derivative test)
_ (x—lj(x-I){Zx~2}»—{x"-2X-3)zl
fe-1)*
2d w2~ 2x+2-2x" 4 dx a6
(-1’
8

.-:m Ml

Aty=3,

2
%{%= 150 - (3,6) is a minimum point Al

.....

4y

T =~1<0 > {-1-2) is e maximum point Al



. I+ens . +cos24
p i et it
L o J+cos A+e0324
3ity .4 +5in 24
_ lecos 44 (2eos’ A-1)
" sin A+ (2sin Acos 4)
cos A+ 2co5” A
sin A+ 2sin Aong A
- Sos A{l+ 2c0s 4)
sin AT + 2008 A)
- 54
Wit
= col 4 = RHS Al

M1

M1

i !

B1 -~ intervals

=130° =135° -90° ~45° o

il i 47 07 138" 1B° By shupeofsine graph
Bl ~ position on y-axis

T 1 T T 3 1 T (i




Lat u=2x v=gl
de dr )i
dr &« 2
—gxz=(2.r(-]ie’]+[a’ (2)
iz
= gul 4 202

iy From(@),

= [Z.xei 2o’

2 b | -}
[z{z)e‘ 2(0)@'} [4:»?*4"5]

e—{de—4) =4

Ml

Mi

At

Ml

Ml

Al



X +2
W4~ 1)20 4 507 + 0w 43 Ml
2+ ~x
4+ x +3
4&-!-&-;
' - +5
~X+5 - A " B Mi
(2x-Dix+H 2x—1 x+1
—x+5e Ax+1)+B{2x~1)
Letx=-I Ml
~(=N+5w 8(=2~1) > B==2 Al
Letx=03
~034+5=40135 > 4=3 Al
) 2
2x" +5x7 +3 24 3 “_2__
2x 4 x -1 25-1 x+1
T | 3
Im de = jx+2+ -.__2_.
X" +x-] 2x~1 x+]
e x—2.+2x+-s-t-q—(%x—hg-2|n[x+l)+c

B2



1 1) sin8=g—§- <> BE =20sin @

(#)

(#i)

cosz)r--;;—dg 3 AR =20c0s8
s;naz-‘%: > EF =10sind

cos9=f£- 3 FD=10c0s0

S5=AB+ BC+CD+DE+ EF

Mi

= 20cos 8+ 10cos @ +{20sin F+10sin &)+ 10+ 10sin d

= 10+ 30cosF+40sind

30cosd + 4Dsin A= Reos( - )

30cos & +408in #= Roos@cosa + Rsinfsine

By comparison,

Al

3= Reosex -~-(1) and 40= Rsina ----{2)

(P +{28, 10+ 407 = R*{cos” @ +sin’ @)

2500 = R?

R=50
2 .
(t) 30

o = tan”? -} =53.1301°

Thus, 30ces® + 40sind = 50cesd ~ 53.1°)

10+30cos?+40sind = 60

50 cos(0~ 53.1301°)= 50

cos(d -53.13019)=1
F-33.130°=0°  (Q, reject Q)
¢=53.1°

Ml

Al

Mi

Al

Ml

Al



i} Distance from Ao B Jx® + SIF
5 + 2500
-t e T

i M
40

ik S M1
50

x* 42500 , 500-x
40 50

_ Vx'+2500 _ x

-— 12 min Al
40 50

Time taken fromd w0 8=

Time taken fromBto C=

Totad fihe, ¥ =

iy 7=

e “:_..-..n. e .!'_ Bz
40Jx1 42500 S0

ar _
(iii} Lctz; 0

X -t Mt
abx* + 2500 SO

x f

40yx +2500 S0
50x = 404x* + 2500
2500¢° =1600(¢* +2500) Mt

900x* = 4000000
o - 30000

x=667Tm or  x=-60.7m(reject) Al



13()

(ii)

(iii}

{iv)

{v)

i

F Y

=}

e

Gradient of DC =

|

w
i

-

NS

Gradient of BC = ~2
y==24L

Subst {9, 4) into equation
4=-2(9)+c

Ly

Equation of BC is p=~2x+22

Gradient of AB=

WS | -

]
v i ghe
’=3
Subst (0, 7) into equation
7= %(0) s

c="7

Equation of ABis y = %x +7 (1}

ym-2x+22 ~(2)
Subst (1) into (2),

-;-x+7=-2.x+22

§-x=l$
2

x=5
y=10 B (6, 10)

1o 39 6

Ared “ob t 4 10 7
- %[u+;z+9o+4z-zx—9-z4-c]
= 45 units?

MELLP AL

Cognnaring

T

Bl

M

Al

Mi

M1

Al

M1
Al

nil, Al






4ESN AMath Prellwm 1 Paper 2, 2017
Answer Scheme

Answer

[Qa
1

2\-¢ iy ‘2-7:-.
Z:" 35

6" =5832
&' = |8

f(%)sm"+4x’+bx-l=0

l.s | !
0(5) "'*‘(‘i'J7 +b(:,:)'* le0

f(-)=as" +4x° +br~1=0
a{-1 + -1 2 (-1 -1=0

i

a+rhmefac e {2)
Sub (1)into(2)
wdb+ b9
b=-3
La=+12
3 X
fix)=
(x) 49
3 -
Fay= {x *9)51) {X)22)
(x‘ 4—9)’
X 92y
(* +9)
2o
{x’ +9

Since {x* +9)° > 0, and the function Tis 2 decreasing function,
9-x'<0

¥ -850

{(x+{x~3>0

x<-3or x>13




2" -4y By 4 8=0 .
By frial and ervor, {x + 2)is a factor
(X + 2" ~6x+4)=0
o = E6)E (-6 — A(D(4)
2

, 5443616

2
6+20

2
xnﬁtz-ﬁ

X=20r X=

x=3+.%

Slog, y=d+log,2
Slog, y-log,2-4=0

5103‘,}'"@1_;"4:0

>
-

5{tog, y) ~atog, v-1=0
(og, y-IX5leg, y +1)=D

log;¥=1 or logzy=—§
y=2 y=0871

6i

Since the curve touches the xaxis, point 4 1s a stationery point
L.
de:

yaxt-6x* +k
dy 3
dy * X

33~ 2r=0
Ix(x-4)=0
=0 or x=4

Coordinates of A is (4, 0)

6ii

At point A{4, 1)
rex-0x +k
0=q -6(4)° + k
k=32

&, 3x? 12
ix

Atx=4,

N




-

t~ 9
¥l
"

=G(4)~12

%)
il
e

i

£ 10 20 30

40

ln m 3.3 3.3 2.9

2!5

Refer to graph attached behind

7

~33-.29
g 20~30
k= 0.04(20.01)

Inm, =4.1
m, =603

71

[Rm=39
=494

8

(2 3%y

73 5 - 5 3 -
=24, {(2)"(-3«) + " @Y (-3xy +....
=32~ 2400+ 7205% + ...

git

(n+bx)2~3x)

= 32a - 240ay + 7206y + 32bx - 240bx° +..,
= 320 + (325 - 240a)x + (720a - 2408)x° +.....

By comparing termng,
3a=32

a=1

~240q+32b=-176 -
b=2

720a - 2400 w ¢
£=240

9

sin{2x + x)

=sin 2xcos x + pos2xsiny
= 2sinxt0s® ¥ +0052xsiny
~25inxc0s’ ¥ +(2c08" x ~Dslnx
s gitn wdaned w1\ Cehimumd




oH

35in3x = [6sivxcos x

Isinx{4c0s” x ~ 1)~ l6sir xeosx =0
sinx{12¢os” x~3—~16rosx) =0
sinx =0

x =0°, 180°

12c08* x - 16c03x ~ 3= 0
(2cosx —3)(Gcosx+ D=0
cosx = 1,5(refect) or
cosx |

]

x=130-804), 180+804!
x =926° 26047

{H1

! +5x+2=0
Sum of roots:
K+ G =5
Product of rools:
af=2

@’ +p

=+ B)ar* —afi+ p*)
={a+ (@ + B) ~2af1 - af)
= (-8)}(-5)* - 3(2)]

= .05

103

Sum of roots:
=z B

ﬂz “2
_a"-i- 3
_-—T-La ﬂ'

=
(2)"

-95

= v

4

Product of roots:
a B




Quadratic equation:
o

x* -[~£]x+l=ﬂ
1 2

1 95 |
¥ r—x+-=0
4 2

m y=x"+6¢" {5y +k
W3 12e-13
¢

xT+12x~15<0
x4 de—3<0
(x+3)fx-<h
-3xx<l

I &3ty 2x-15=0
qax

x +dx-5=0
(x+5){x-1=«<C
x==3ar x=1
Whenx= [,

0=1 +6&1) ~150)+&
k=8

When x = -5,

0 = (=5)° + 6(-5)" ~15(~S)+&
& = ~100(refect)

it 3y 500 g 15
dx

dy 2
& L3287 412(2) - 15
o (2 +1242)

= 2]

el ¥ %
™

1| y=xi-bx+l]

4y _ 4. _¢.
:’;—2.\ 6 0

P |

FEIT =0
y=2
Coordinates of P is {3, 2}




128

Let coordinates of Q be (a.a” -G+ 11).

Gradient PQ =-2

@’ =Ga+ll-2 _
a3

a'—6a+9==2a+6

el =da+3=0

(a—=1u=-3)=0

a=1or a =3{eject as thisis the value of x (or polnt Py

¥y —coordinate o Q

P—GB+11=6

0(i.6)

-3

12

Totalarca of shaded region
=(1x6)+ | ¥* —Gr+ 11 dr

X . ’
= 6+[~—-3.r‘ + ilx]
3 1]

=s+[{9~27+33>~<§—3+m]

=122
3

13

- b S
(2°) -82° + 7T=0
1.‘2 w8+ 7=0

1341

W —-8u+7=0
(-7 ~-13=90
w=Toru=1
V=Tor2*=a?’

;‘amor r=0
in2

x = 2.8(1dp)

13

u ~Bu+k=0"
(—8) - )& <0
64 -4k <0

k>16
Therefore, the equation hgs ne solution if & >16.

i

¥+ =122~y +35=0
PR B Y- me . f’.‘ +33

Ceriire, A =(6,3)
radis = \fl-ﬁ




14l | <%+ p" ~12x~-6p+38
=3 + 45~ 12{) - 6(d) +35

={
Therefons the poini P lies on C),

14 | Gradieat AP
4-3

3-6
1

-
- -

3
Gradient of tangent: 3

—
-

Equaticn of tangent is
yEmrte
3=3(4)+¢
c==9
y=3x-9 .
14iv 4y =—3x—48
-3x-48
_Vﬁ

4

Gradient = —%

Gradient of diameter EF(tangent} = 3

—-3x—-48 _4x 14

4 3+,3
Oy« 144 =16x +56
X =~§
4(-8) 4
YETTY
y==6
F l
v |C g_

Emz ;;--8)'2*;—6})
=(-5-2

o




S RANA

Radius
= J-8+5) «(6+2)°
=5

Total
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