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MATHEMATICAL FORMULAE

1. ALGEBRA
Quadratic Equation

For the equation ax® +bx+c=0,

—b+\/b2 ~4ac_

X =

(a+b) =a +( ) ’”b+( )a Tt +( ] b .. +D",
r

_nn=1)..(n-r+1)
n r)'r' r!

Binomial Theorem

where # is a positive integer and ( J

2. TRIGONOMETRY

Identities
sin®A+cos’4=1.
sec’ 4 =1+tan’ A
cosec’d =1+cot’> 4
sin(4 + B) = sin Acos B = cos Asin B
cos(A £ B) = cos Acos B Fsin Asin B
tan 4 + tan B
1F tan Atan B
sin2A4 = 2sin Acos A
cos2A4 = cos’ A—sin* A =2cos’ 4—1=1-2sin’ 4
2tan A4
1—tan® 4

tan(4A £ B) =

tan24 =

Formulae for AABC
a b ¢
sind sinB sinC’
a* =b* +c? —2bccos A.

A= lbcsin A
2



3

Answer all the questions.

1 Find the range of values of %4 for which the line y = kx—2 meets the curve
Y =dx-x*.
Hence, describe the relationship between the line and the curve if £=1. {1]

2 (M Sketch, on the same diagram, the graphs of y=|x!—l and y=|x2 —2x|,

including all the important features of the graphs and the intersections with
the x- and y-axes. 4]

(ii) Hence, determine the value of a such that the equation
]x’—!xz ——2x’ =a+]

has exactly one solution. [1]

3 (@) State the values between which each of the following must lie:
(i) the principal value of sin™' x, : [1]

(ii) the principal value of tan™ x. 1]

(b)
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The diagram shows part of the graph of y = atan(bx).

(i) Find the value of each of the constants a and b. [2]
g} Find the gradient of the curve at x = % (2]

4  The quadratic equation x’ +mx+2m=0, where m is a non-zero constant, has

. . a
roots & anc tion with roots E and LB— [4]
‘ a

[Turn over
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§  Variables x and y are such that, when ¢’ is plotted against x?, a straight line
passing through the points (0.2,1) and (0.5,1.6) is obtained.

e’ &

Moy
[E):

(0

® Find the value of e’ when x=0.

(i) Express y in terms of x.

6 @ (n) /,For what values of x is fog, /(x +1)(2— x) defined?

(i) Differentiate In J(x+1)(2-x) with respect to0 x.
®)  Solve the equations 9 +5(3* ~10)=0.
®&  If x*+y” =1lxy, show that lg(x—y)=algx+blgy+lgc, where a, b
" and c are constants to be determined.
7 A circle has equation x> +y* —4x -8y =25.

() Show that the radius of the circle is 3J§ units and state the coordinates
of the centre of the circle,

(i) Determine whether the point (8, 8) lies inside or outside the circle.
(iii) C and D are the points where the line y + 2x = 8 crosses the circle.

(a) Find the coordinates of C and D.

(b) Show that CD is a diameter of the circle.

SGS/A Maths/4Exp/2017/PRELIMS/4047
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3]

(5]

(2]

(3]
(1]



8 ) . Provethe identity
: sin’ Bcos? 8 = %(1 —c0s46). (3]
(i)  ‘Hemge,
() show that .
| Fsinzé?coszﬁdG:l £+£ ,
0 83 8

(b) solve, for 0° <& <180°, the equation

1
sin’@cos’f=—.

9 A particle moves in a straight line, so that, ¢ seconds after passing a fixed point 4
on the line, its velocity, v m/s, is given by

v=pt* +qt+24,

where p and g are constants. When 7 =1, the acceleration of the particle is
—4m/s®. It comes to rest at a point B when £ =4

(i) Find the value of p and of g. (4]

(i)  Find the distance 4B, 3]

3x+1

10 The equation of a curve is y = f(x), where f(x)= _‘(x +2)(x-3)

(i) Express f(x)in partial fractions. (2]
(i) Hence find f'(x) and determine if y = f(x)is increasing or decreasing, {3]
3x+1
ii)) .Find | ——————dx. 3]
(i Fin f(x+2)(x _3)

[Turn over
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11 @

(i)

By considering sec& as {cos 6Y", show that

d sin@
—(sec@)= . 2
do (sect) cos’ 8 (2]

The diagram shows a main straight road joining two towns, P and @,
10km part. An ambulance is at point 4, where 4P is perpendicular to PQ
and AP is 2 km. The ambulance wishes to reach the hospital at O as
quickly as possible and travels in a straight line along a rocky road to
meet the road at point X, where angle ZPAX = 0 radians.

\

P " X 0
<+ 10 km —

The ambulance travels along AX at a speed of .101<mh'1 but on reaching
the main road, it travels at a speed of 60 kmh™' along X©.

(a) Given that the ambulance takes T hours to travel from 4 to Q, show
that o , ' .
T=sect9v+_1__tan9. , “'[4]
5 6 30 »

(l’)) Given that @ can vary, find the distance PX for which T has a
’ stationary value. {51

END OF PAPER -
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MATHEMATICAL FORMULAE

1. ALGEBRA
Quadratic Equation

For the equation ax® +bx+c=0,

_ —b++b’>—4ac

2a

(a+b)' =a” +U)a"4b +(;)a""2b2 + ...+[n)a""'b" +..4b",
r

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

X

Binomial Theorem

where #» is a positive integer and
"

=
——
I

2. TRIGONOMETRY

Identities
sin? A+cos’ 4 =1.
sec’ 4 =1+tan’ 4.
cosec’A=1+cot’ 4
sin(4 + B) = sin Acos B + cos Asin B
cos(A* B) = cosAcos BFsin Asin B

tan4*tan B

1F tan Atan B

sin2A4 = 2sin Acos 4

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

2tan A
1-tan’ 4

tan(4 % B) =

tan24 =

Formulae for A ABC
a b €

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

A= lbcsin A.
2
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Answer all the questions.
I Itis given that f(x) =2x> +ax? + bx+6 has a factor of (x+2)and leaves a reminder of
15 when divided by (2x - 6).

()  Find the value of gand of b . (4]

(i) Solve f(x)=0, leaving your answers in exact value. [3]

" (i)  Hence, solve the equation 8y° - 4y* -9y +3=0, leaving your answers in exact
-+ value.. [2]

7
2 (i) Inthebinomial expansion of (x + ZC—J , where kis a negative constant, the ratio of
g *

the coefficients of l and x%is 15: 1.

%
(8) Show that k= -3, , : [3]
. . o 1 5 ‘ kY
{b) Hence, find the coefficient of x in the expansion of | 1 - 3 x“lx+—1 . (2]
-
(i) Inthe binomial expansion of (1 + bx)’, the first three terms are 1 + %x + %xz = -
Calculate the value of # and of 5. o [6]

3 (a) The diagram below shows a conical cup with slant height and diameter being
12 cm each. There is a tiny spider atC . Given that the spider climbs at a constant

speed of 6 —jﬁ cm/s, find the time, in seconds, taken by the spider to climb up
along CM , giving your answer in the form a~/3 +5 where aand b are integers.
You may assume that the spider is of negligible size, [4]
12 cm
A M B
12¢cm .
(b} Find the value of k, given that 125* =3/25+/5 and kis a fraction. (3]

|

!
|
|
|
!
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4

In the figure below, UV = UW and the line UY is a tangent to the circle at the point U.
VX is produced to meet the tangent at point Y.

Prove that
(i) VWis parallel to UY,

(i) AVUY is similar to AWXU,

Giy VUP= WX x VY.

Find [~at—dx .

Jax-1p
d [ 8x+4 }_ 16(x 1)

freey  Show that — ;
W Jax-1y

®

dx| V4x-1

2
(iii) Hence, evaluate j ——(—L)g—dx, giving your answer correct to 4 significant
: 4x~1

figures.

() Itis given that a curve has an equation y =(x+ 2)*(x—k), where kis a positive -

constant. Find the x - coordinates of the stationary points of the curve, leaving
your answers in terms of & where necessary.

(i) D\qtermine the nature of each of the stationary points found in (i), showing

your working clearly.

!
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(3]

(2]

(2]

(4]

[5]



7

The table below shows the experimental values of x and y which are known to be related

by the equation ya” =b+1, where aand b are constants. It is known that one value of y
has been incorrectly recorded.

[ x 1 1.5 2 2.5 3 3.5 4
y 3.8 29 - 2.2 1.5 1.3 . ) 0.77
()  On graph paper, plot lgyagainst xand draw a straight line graph, {3]
(ii) Use your graph to
(a) estimate the value of gand of 5, [4]
(b} identify the abnormal value of y and estimate the correct value of it. [2]
(i)  On the same graph paper, draw the straight line representing the equation
y =101 and hence find the value of x for which the two lines intersect. [3]
A playground PQRS is formed by two triangles, APOR and APRS , where PQ =16 m,
PR=14 m, PS=12 m, ZRPS = x radians, x<zand LSPQ =§.
The area of the playground is 4 m2.
S
R
12m g '
“14m
X
P 16m , 0
o
g} Show clearly that 4 =112cosx +84sinx. [3]
(ii) Express A4in the form Rcos(x—a)where R >0 and 0<q <§. [4]
(iii)  There are two contractors who worked on estimating the area of the playground.
Contractor A concluded that the area of the playground was more than 160 m? but
Contractor B disagreed. Explain whether you agree with Contractor B, stating your
reason clearly. [2]
(iv) Findthe 2= rea of the playground was 130 m? 2]
|

SGS/Add. Mathematics/4Exp/2017/Prelim/4047/P2/QP
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9  The diagram below, not drawn to scale, shows a trapezium ABCD in which 4D is
parallel to BC and AB is perpendicular to BC and AD . The coordinates of 4and Care
(-1, 4) and (31, —2) respectively. 4D cuts the x—axis at E. The gradient of 48 is 2.

YA

B .
/\jﬂ

A(-1, 4) 4

AN

P ¢ G1,-2)

v
=

i I ""B ,’. ,!‘
(i)  Find the coordinates of Band E. [5]
(ii) Giventhat AE: ED is 2:3, find the coordinates of D. 2]
(iii)  Find the area of trapezium ABCD. [2]
(iv)  Fisa point on the line BC such that ABFE is a thombus. Find the ccordinates
of F. | [3]
10 The diagram below shows part of the curve y = sin(Zx + 3[2—) The straight line, /,isa
tangent to the curve at x = % . The points P and Q are on the x - axis.
Y
j;
: — x
il
8
¢ y= sin(2x + %J
Find the
(i) coordinatesof P and O, [3]
(i) /'- equation of the line /, (4]
‘iif) Sum of the areac of the shaded reg}ons. [5]

2 OF PAPER
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Serangoon Garden Secondary School
Prelim Exam 2017
Sec 4E Add Mathis (Paper 2) .

Qn tiom: Marks
10 | r=223+22 +bx16

[ Since (x +2)is a factor, f(-2)=2(-2) +a(-2)2 + (2160
~16+4a-2b+6=0
40-2p =10 0 MI
fB3)=203) +a(3)? +5(3) +6=15
54+9a+3b+6=15 |
9a+3b=—45 Mi
a=-2 and b=-9 Al Al

16) | r9=2x3 —2x% _9x 160

(r+2)2%? +kr+3)=0
I +4x? =02
k=-6
(x+2)2x* ~6x+3)=0 Ml
_ =0y (-6) -42)3) 14y,
x=-=2 or x=
2(2)
: A2 for
+

x==2 orx=3“\/g all three

2 ANsSwers

1GH) g3 4,2 9,439

16y° —8y% ~18y+6=0
22y} -2(2y) ~9(2y)+6=0
Consider 2y = x M1

3443
2)1 =~2 O0r 2}"—“_2—

Al for
4.

y=-1 ory=3”‘/'77 all three

4 answers

Total for Q1 | 9m *1
—




2()(a) ( kJ7
x+—
X
1 2 3 4 Ml
=x7+7C'1(x)6(—{{-) +702(x)5(£J +7C3(x)4(£) +7C4(x)3(£) s
X b ¥ 4 X
S BT B T L R
X
4 Ml
%:15
21k
k=3 (rejecor k=-3 Al
2(i)(b) ' 7
(1)
3 x
M1
=(l—§-x2](x7 21 +189%° — 9455 + 28355 +..)
b
= —-945x—945x
=-1890x
Therefore, coefficient of x is —1890. Al
2(i . M1
® 1 armp=1+ [’:](bx)l +{; )(bx)2+
=1+ nbx+ ﬁﬁ”_‘ﬂ(bx)um M
1x2
= 1+ 2x+ 224
4 4
e, o 2. s a
4
2
n“-n,» 9
Bl (2
3 2 @
From (1), b= L 3) Ml
4n _
Sub (3) into (2) S Mi
oo SRS
2 \4n 4
n?-n 5.5 -1 z _( 7
2 \4n? S S R §
On? —9n=8r N
2 P
n —9=0
n(n—-9)=0
n=0 (reject) or n=9 ' Al
Hen ; Al
- Total for Q2 | 11m




30 oy i g
CM=+108 M1
CM=63
_ MI
Time taken by spider = 6+/3 .8 :ﬁ
| _ 23 64343 M
6-3v3 6+343
_ 14434216
(67 ~3v3f
_ 14434216
9
=16\/§ +24  seconds Al
30) o5t <3255
53k =3/52ﬁ Ml
Szk:%/;u" M1
53k (515)%
% =
6
ro S Al
18
Total for Q3 | Tm




4

4()) | LWUY = ZUVW (Alt Segment Theorem) M1
LUVW = ZVWU (UV =UW)
LWUY = LVWU M1
. VW is parallel to UY (Alternate Angles ) Al
4(ii) | LUVY = ZXWU (Zin same segment ) M1
LVYU = LWVX (alternate £)
LWVX =ZWUX (£ insame segment)
LVYU = £LWUX M1
- AVUY issimilar to A WXU by AA test.
) | Since AVUY s similar to Ay , 1L = TX M
wX wu
YU _VY suv=uw
WX vU
Hence, VU= WX « VY. Al
Totalfor Q4 | Tm




53)

I——.._l_.dx = _[(4x - 1)~I.5dx

\[(4x - 1)3

_ (Ax-1)% M
~ o5 Z”
_ 1 . AI
5(ii) i 8rad (4x—-i)0'5—(8x+4)x%(4x-1)'o'5x4 M2
[-/4x 1] (4x-1)
= (4x-1"[8(ax ~ 1) 2(8x + 4)]
(4x——1)
_ 16(c-1) Al
;)(4x—1)3
5@ | 16(x~1) 2[ 8x+4 12 M
Jl\/(4x—1)3dx Vidx-1) J1
2 16x 2 16 8r+4 |2 Ml
fl\/(ax-lfCL h V(ax- 1)3 L/(“x 7J
16]2 ~16f° =[ i ]2
1 ](4,‘ 1P 1\/(4x 1) \/(4"—]—)_‘1
1 2 8x+4 |2 5
16-{ Vf(—“x 1y dx—m[-zx/éix—l}l:{\/(43-‘:1):]1 s,
ed 12 [ 16 12
lJ-] f4x l)ldxz{\/(4x—]):,1_[2«/4X~l_]l
20 12] [8 8] M
I /4x e 16{[«/‘ \/’J [ﬁ_f}}
: vmdx = 0.1391 (correct to 4 s.f) "
Total for Q5 | 10m




&,

6(1)

y=@+23(x-k)

-3(x+2) (x- k)+(x+2)

Ml

=+ 2)*BE-k)+(x+2)]

=(x+2)*(4x -3k +2)

=(x+2)*[4x -3k -2)]

SRR &l@- &* &

To find stationary point, let % =)

(x+2)[4x-(3k—2)]=0

Ml

x=-2 or x=3k—2

\dz

=2(x+2)(dx -3k +2) +(x+2)*(4)

M1

d2
=(x+2)[12x - 6k +12]

24
-

d
dxf =6(x+2)2x-k+2]

3%—2 diy

k-2 3k-2
Sub x= ; = —k+
x== == 6( v + 2)[2( 3 J k 2]

Ml

= 6( A

d’y 3k—2+8) 6k —4—4k+8
i 4

2 ”
d §z=6(3k+6)[2k+4 < 0 singe > 0
dx 4 4

Hence, the stationary point at x = = k;‘ 2 is o minimum point.

Al

Sub x=-2 &—6(x+2)r2x—k+2]
xX= >dx2_ |

d*y

=gl

Hence, 2™ derivative test fails when x =-2.

Therefore, use 1% derivative test for x=~-2.

Smcek>0 3k>0 3k-2>-2, - (3k- 2)<2

- -

-2*eg. -1.99

-ve since %
(x+2)?>0 and
4x-(3k-2)<0

X [ -rep-200f - —2

-ve since
(x+2)f>0 and

4x - (3k-2)<0

S~

——

T

M1

-2 is an inflexion point.

Al

Total for Q6

O9m
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8(i) A =Areaof APRS + Area of APQR
1 . 1 .
A= 5(12)(14)smx+-2—(14)(16)sm(%—x) M1, M1
. I
A=284sinx+1 lZsm(E - x)
A= 84sinx+112cosx since sm(;wcj:cosx -
A=112cosx+84sinx (shown) Al
Note: Students must state the resuit sm(g - x) =C0SX to get Al.
8(i) | R=+112%+847
R=140 M1l
84
tang = —
ana T M1
a =0.64350
a =0.644 M1
A =140 cos( x - 0.644) B Al
8(iii) | Since — 1< cos(x - 0.644) S 1. Bl
the maximum area of the playground is 140 m2. Bl
Hence, I agree with Contractor B that Contractor A is wrong.
[Note: If student does not state whether he agrees or disagrees with
Contractor B, minus | mark]
8(iv) | 140cos(x~0.64350) =130
cos(x —0.64350) = }li—
x-0.64350=0.38025 Mi
x=1.02375
x=1.02 (Given that X<7T) Al
Total for Q8 | 11m




9(i)

Equation of 4B is y=2x+c¢

Sub. (-1, 4) into equation

4=2(-1)+c

c=6

Equation of 4Bis y=2x+6.

Ml

Gradient of BC = _%

Equation of BC is y:—%x+d

Sub. (31, -2) into equation

1
~Pmwmce (@) 4 d
2( )

a=2
2

Equation of BC is y=——;-x+277

M1

B is the point of intersection between the lines 4B and BC , so solve

the 2 equations.

2x+6=—lx+£
2 2

Hence, B is (3, 12)

Al

Equation of 4E is y:-—%x+e

Sub. (-1, 4) into equation

1
4=—-=(-1+e
2( )

e=—
2

Equation of AE is y.—.—-;.)H.Z

2

L

M1l

Sub £ (k, 0)into equation of AE.

:-}._k..;.l
2 2

k=7

E is(7,0).

Al

9(ii)

A(-1,4)

E(7.0)

R -2 ) U




2 wnits.
2 unis

. 2 units
3 units

$ units

3 units

Let Dbe (g, h)

4-0_2
0-h 3
- M1 for
both
7-( ]) g parts
g-(-) 5
g=19
Hence, D is (19, -6) -
9(iii _
(iit) Area of trapezium ABCD_—lr 1 19 31 3
204 -6 -2 12 4
I[352) (~128)]
=240 units®. Y
i 3+7 1240
Midpoint of BE= [-2_ : )
=5 Ml
Let Fbe (x,y)
Midpoint of 4F'=(5, 6) |
1+x 4+ -
y) (3, 6) |
2 2
x=11 s y=28
Hence, Fis(11,8) =
Total for Q9 | i2m




10

- y= sm(2x+ )

' M1
u(2x+ j 0
2

T
2x+—=0,727
X 2 T

bs 5 T 3r
= —— (reject y = 0 X=—
x=- (reject), x 7 O

4
3 AL Al
r i) mo u(34)
106G o
@ | dy_ 200{2x+£)
dx 2
At x==, —2cos(2( ) ’T}
-l |
& -

. x~— m[z( ) M1 for
both
parts.

y B 2
The equation ofl is y—-—\/_2-x+c
\/_ M1
i e 2(—)+c
2 8
_ \/5(44-7:)
8
2{4 Al
The equation of [ is y=—v 2x+v (8"‘”)
10(ii)
( x=4+n
8
2{4
Sub x=0, y=.‘/;(.§+—”)

: 1
Area of triangle = ZX( : ;

4+n)x(ﬁ(4+7;)] MI




11

T

4 (o 7 M
Area under curve = | SH(Z;HE) g
0
7
[ 4 M1
e —lcos(2x+£) 4
L 2 2
0
=|—=—CO0S(—+—) |- | ——Cos(—
w (72f 2) [ 2 (jzr)
=1_y
2
=1 nits? Ml
2
1 (4 2{4+ 1
Sum of areas of shaded regions = —x i X "/—( ”) .
2 8 8 2
= 0.063502 units’
= (0.0635 units? Al

Total for Q10 | 12m

--END OF PAPER--
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Sec 4E Add Math Prelims P1 Suggested Mark Schetue-

Qn ' Solution

Mark Scheme

1| y=kx-2 ---0Q

P =dx—x- @

Substitute @ into @:
(kx—2)* =4x -~ x*

E*x* ~dkx+4-4x+x* =0
A+ )X+ (~dk-Dx+4=0

For the line to meet the curve,
D20

(—4k -4 -4k +1)(4) =0
16k +32k +16-16k* —16> 0
132k20

k=0

M1

M1

Al

G1: Shape of
y= 'xz == 2x|

G1: Shape of
y=l-1

G1: Maximum
point

G1: All intercepts

;":J(ii)_ g ]x| —'xz —2xl =a+l
- >|x]-1={x2 ——2x|+a
For exactly one solution, a=1.

- FotalforQ2: S

B1




3(a)

a+pf=-m
aff=2m
a B_at+p

B a of

X2 +mx+2m=0

_(a+p) -20p

off

2
_m -4m m-4

2m

. . m
Required equation : x* —

05-02
e’ —1=2(x*-0.2)
e’ =2x>+0.6
When x =0,e” =0.6

2

o 1= 101 (x*-0.2)

-4

x+1=0

2x* —(m-4)x+2=0

(i) Principal value of sin™ x: —%$sin'1x_<.§ B1
OR -90° <sin™ x<90°
i) Principal value of tan™ x: ~7—2r-<tan" x< Bi
OR -90° <tan” x <90°
(b) | () y=atan(bx)
Period=27=b=1 B1
(E,Z): 2=atan(£]:>a=2 Bl
4 4
.(ii) —2tan(x):>91-2 ec’
r= el Mi
cdy 2 72
At x=—,——~= = =4 N Al
4 d o)y

Bi for both

Mi

Mi

Al

ol Tor Qi 4

B1

Bl

(i)

lne’ =In(2x* +0.6)
y =mn(2x* +0.6)

Bl

. TotalforQ5:3




o] RO 4‘ i s

6(2) | log, o(x+1)(2 - x) is defined when
D y50,x%1 and(x+1)2-x)>0=>-1<x<2 Ml
Thus 0<x<2,x=1 Al
T
(i) Let y=In\(x+1)(2~x =%[ln(x+l)+ln(2—x)] M1
dy 1 1 1
dx’z(x+1 2—x] Al
(b) | 97 +5(3* -10)=0
(3”)* +5(3” -10)=0
Letu=3"
U +5u—~50=0 e
(u+10)(u-5)=0
u=-10 or u=5
M1
3” =-10(nosoln) or 3’ =5
ylg3=1g5
g5
=-5-=146
Y g3 Al
© | x*+y*=1lxy
xt+y? =2xy=9xy ‘
(x—)" =9xy s L
lg(x—y)* =1g(x) |
21g(x-—y)=lg?+lgx+lgy M1
1. 1 1
lg(x—y)=-1 —lgy+--1g9
g(x—y) Slgx+-leyd ol
1 1
=—lgx+=lgy+lg3
Slex+3ley+le M1
Thus a=l,b=-1—,c=3 Al for @ and b,
2 2 Al fore

- Total for Q6: 12




()

x*+y* -4x-8y=25
(x=2)7 =4+ (y-4)’ -16=25
(x-2 +(y-4) =45

Centre: (2, 4), Radius = /45 =/(9)(5) = 3+/5 units (shown)

Ml
M1

Al, Al

(i)

Distance between the centre and the point (8, 8)
=/(8-2)* +(8-4)’
=)

Since /52 > /45 , (8,8) lies outside the circle.

M1

Al

(i)

y+2x=8

x*+y? —4x-8y=125

x* +(8-2x)* —4x-8(8-2x)=25

1% +64-32x+4x* —4x-64+16x-25=0
5% -20x-25=0

x?-4x-5=0

(x=5)x+1)=0

x=~1 or x=5

y=10 y=-2
Thus C(-110) and D(5, - 2).

Distance between C and D
V- (1) + (210
Jet (127"

V180

2

Since CD =2+/45, CD is the diameter of the circle (shown).

Il

&)

i

- Total for O7: 10

M1

Al, Al

Bi




8(i) | sin® @ cos’ 4
i

= . 2
o —;-(2§in00039)) N M1
/ Fagiie P g A o3 SV LAl

1
=—(sin 26)

- 2ty

1{1 : ; Mi
= E(l —cos46) | sincecos4d =1-2sin’ 26
=%(l—cos49) (shown) AGl

) r T
(a) Esm @ cos 6d9=j;’§(1~—cos40)d6

=%E(l—cos46)d9

M1

Ml .:\f"‘-'.\ P 3 - s

" {aGH
(b) sin’Bcos’ b= 1
10

1 1

—(1—cos4f) =—

gU-cos40) =15

1-cosdf = L1

1
1

cos4l = 3 Mi

Basic angle = 78.463° M1

0° <9<180° = 0° <46 <720°

46 = 78.463° ,360° —78.463°,

78.463° +360°,360° —78.463° + 360°, A2

6 =19.6°,70.4°,109.6°,160.4° (1d.p.)

e okl for ©8: 100



D | v=pr* +qr+24

dv
a=—=2pt+
at pr+q

t=la=-4: 2p+g=—4 ---(1) Mt

t=4,v=0: 16p+4q=-24 ---(2) Mi

(2)+4: dp+g=—6 ---(3)

3)-0: 2p=-2=>p=-lg=-2 A2
@ | y=—v’-2t+24

szfvdr

= [ -2+ 24ar M1

t3
=———1" 424 +¢

Whent=0,s=0,c=0

’ M1
5= L t* + 241
3
3
Distance AB = —%2— -4+ 24(4) = 53% m Al

. Total for Q9: 7



[ 10(1)

x+1 A4 N B
(x+2)}x-3) x+2 x-3
3x+1=A(x-3)+B(x+2)

f(x)=

=1nl12

Letx=-2: -5=-5SA=>A=1 B1
Letx=3: 10=5B=>B=2 B1
34l _ 1 2
(x+2)(x-3) x+2 x-3
P ew-2l575)
de\x+2 x-3
e 1 3 2
(x+2_)2 (x-3) B1
Since(x +2)* > 0and (x—3)" >0,
2
————<0 and ~———5<0 Mi
(x+2) (x—3)
= Thusf '(x) < 0 and f is a decreasingcurve. Al
[ L
(iii) r 341 4
\ A e+ D)x=3)
::‘{6——-1 +“-‘—2 dx-
4t x+2 x-3
= [In(x+2) + 2In(x - 3)]; M1
= (In(6+2) +21n(6 - 3))—(In6 + 2In1) M1
=[n8+1In9-1Inb
Al

. Totalfor Q1): 8




11(i
® —d—(secﬁ)
daé
__@_(__l_)
dé\ coséd
=—(-i—(cos€)'l
dé Mi
=—(cos#)*(-sin0)
siné
= shown
cos® ( ) AGl1
@ @ cos@=—2—:>AX= 2
AX cos@
Time taken to travel along AX = —iX——— 2 X— 2 M1
10 cosd 10 S
tan0=P;Y:>PX=2tan6
X0=10-2tand
Time taken 1o fravel along X0 M1
_XQ _10-2tanf 1 tand
60 60 6 30 M1
Thus total time taken 7 i
_secd 1 tanf
S 6 30 AGI1
(b) 7= secl _I__tane
i 5 6 30
a7 _ 1/ sm9\ 1
‘g M
a6 s\cos?d) 30 !
For stationary T, OR
dT
— =0 ( sind )|
dé -—sec’ 0=0
g 1 cos*8) 30
—( sz J——sec20=0 6sind -1
S5\cos“¢,) 30 ip
30cos” 8
6sin9(se<:26)-—sec29=0 ..
sec? 6]6sind ~1]= 0 M=%
sec’f = O e sme—l | basicanglef =9.5941 Mi
¥ \ﬂ\ et 6 9 9'6o
cosG 0 or bas:cangle@ 9.594T°
M1
9:—(rejectedy or §=9.6° -
. S2tmb-2tnd PN <0385 | ML Al

Total for Q11 1
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