SGS Trial 2003 3/4 UNIT MATHEMATICS FORM VI Solutio

QUESTION ONE

1
(a) :L_——_~3'<3,.’E7’:3

mi3x(m~3)2<§(m—3)2
3 <3(z~3)?2
3(@—3)2—($—3)>0
(z—3)(3(z—3)—1)>0
(z —3)(3z —10) > 0
) :o<30rr1:>13—0.

8 dz B 3
G [ == =[5, |
=sin"!'1—sin"!0

(¢) (i) y=tan"12z

dy 2

dr  1+4a?’

(i) y=log,cosz
dy sinz :
Tz I —8§ q otlentl

(d) tanf =|— 3|

6 = 59°

It
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QUESTION TWO

()/ secx d'u - Let u=1+tanx
a .
\/l+tanw 1 us du = sec® zdz
2
:/u2du When z =0, u =1,
1

— T
When z = %,

112
]
=2v2-2

(b) General term = °C, (mz)ﬁ_r (-1)" (327"

=°C, ()7 (1) () (@)
- 6Cr (_1)1' (3)1‘ (x)12-—4r

Let12—4r =20
r=3
Term independent of z = 5C3 (—1)%(3)®
= —540.
tan 20 — tan 6
(IS tan 26 + cot 6
Let t =tané

2t 2t 1
LHS = (W-t>+(l—t2 +‘t‘>
CA—t+8 e t(1 )
TTioe Jwerioe
i1+ L1 —17)
112 t2 41
[/ correct method of simplification of the algebraic fractions|

= {2
= tan?4
= RHS .
@) ¥ = dnd (@) S = 4nr?
dv o dr ds dr
E = 47!'7' a—g E‘ = 8‘771"'&‘
dr 1
8 = 647&'E = 87r X P
Cingents m/min = 4m’ /min.

dt 8w

u = 2.
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QUESTION THREE ,
(a) (1) f(z) =3sin™ (z+1)
Domain: —1<z+1<1
—2<2<0
Range: —%ﬂgyg‘%ﬂ.

(@) 39
' ) ) 3a

&
(®) @ v? = 22(6 — x) -
>0

22(6 — ¢

24+2)
K

term in z° = "Cg x 2"7°

(

x
3
(5

x )6
term in 77 = "Cy x 27 x (%)" [/ 1 mark for both answers
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1
—  _ x2" 8 (2)8
! — 6!
Ratio of coefficients = 6.(nn' ) x ?l)
N n-—7 7
mom <2 2§
o =)
G R e
42
T n—-6
o1 42
8 n-6
n—6=48
n = 54.



SGS Trial 2003 Solutions ............. Mathematics Extension 1 ............. Page 5

QUESTION FOUR
(a) Let P(z) =223 + ax? 4+ bz + 6
Pl)=2+a+b+6
0=a+b+8
a+b=-8 ---(1) {y/ for any correct form]

P(-2) = —16 + 4a — 2b + 6
—12=da—2b—10

4a — 2b = -2
2a-b=-1 ---(2) [/ for any correct form|
L) +(©@ 3a=-9
a=-3
b=-5
() 23 +pz? + gz +r=0
3o =—p - (1)
3a” =¢ (2
ad = —r - (3)
M%)  9°=-pg
—9r = —pq
pq=9r

() () A+=z)'(1+=)"=(*Co +*Ciz #'Coz? +C32® +1Cyz?)
X (*Co/+ *Crz +%Ca2? +1Cs2® +1Cyz?)
Term in %= %Ciz % Caz +4Cz? x 1C3z° + 1052 x 4022 +4Caz? x 4C
Coefficient, = “Cy/x *Cy +1Cy x “Cs +%C3 x 1Ce +1Cy x1C,
=40y x 1C, +1C; x4Cy +1Cy x4C3 +%Cs x 4C4, by symmetr

(ii) Coefficient of z° in (1 4'z)® =8Cy

8!
T

Now (L42)*(1+z) = (1 +)°,
8!

so 400 x 4Cl + 4C1 x 402 + 402 X 4C3 -+ 403 X 404 = 3!l x 51°
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QUESTION FIVE

(a) (i) Given T =20+ Ae™*
ar

GL g Akt
7 kAe

= —k(T ~ 20).
So 7' = 20+ Ae™* is a solution.
(ii) Whent =0, T =36
50 36 = 20 + Ae®
A=16.
When t =5, T =35
50 35 = 20 + 16e7%¢
15 = 16e°*

s 15

T 16 c ’
15
—5k =1 g
5 og, T
1 15 )
b=~zlog, 7=
(iii)) When T" = 27,
‘ C 2T =20+ 16e7 M

above.
t drop below 20°C and so will never reach 18°C.

b z
®) 6 z.
T

: 2a

r )

dx a

= {
ow y —at® = t(z — 2at)

y— at? = tx — 2at?

50 y—tr+at?=0.
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(i) Let 7 =0
S0 Y= —at?
R is the point (0, —at?).
(iii) R lies on PQ.
y—3(P+gz+apg=0
—at? + apq =0
2 =pg, a#0
t_q
Pt ‘
So p, t, and ¢ form a geometric sequence.



SGS Trial 2008 Solutions ............. Mathematics Extension 1 .............

QUESTION SIX

(a) (i) Area of minor segment = 1r?(6 — sin#6)
Area of major segment = 772 — %rz(ﬂ —sinf)

7?2 — 2r?(6 — sin6)

Ratio of areas = %rz(t?——sinﬁ)
2 — 0+ sin 6
@ —sinf
2w — 0 4+sind . T—1
#—sind 1
70 — wsinf — 6 +sinf = 27 — 6 +sin b
§—2—sing=0

(B) Let f(8) =8 —2—sin8
f(2) = —sin2
= —0-909
<0
f(3) =1-sin3
< 0859
> 0.
So the root lies between § = 2\and 6 = 3,
(v) f(6)=0—2—sinb
F(8) =1—cosé.
Let 6p be the first approximation.

(i) (o)

_ 6o — 2 —sinfy
61 = 6o = 1 — cos b,
2:5 4~ 2 —sin2-5
b =925 — ——— "
1 =25 1=cos2:5
= 2-5b

(6) When 6 = 2.5,
|6 2 —sin 6] =0-09847.
() When @=2:55,
6.2 — 5in 6] = 0-00768. So § = 2-55 yields a smaller value.
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(b) (i) LPAF = (PBF angles at circumference standing on the same arc
/PAF = c.
(i) LANB = LAMB (both given as rightangles).
These lie on the same interval AB and so A,N,M and B are concyclic.

(iii) ZNBM = LM AN (angles standing on the same arc of circle ANMB)
LNBM = a.

(iv) ABHM = ABFM (AAS test)
HM = MF (matching sides of congruent triangles)

(v) LAPB stands on fixed chord AB and its size is independent of the position of

P (angles at circumference standing on the same chord). So aiissindependent of
the position of P.



SGS Trial 2008 Solutions ............. Mathematics Extension 1 .........

QUESTION SEVEN

2

(a) (i) For A:y = -%—2 sec’a +ztanao -+ (1)
2
For B: y = ———V—Z-seczﬁ%—Ttanﬁ -(2)
At R the coordinates are identical so substitute (1) in (2).
2
gT
—5y7 sec’ @+ ctana = _Eﬁ sec? 8 + ztan B -
g7°
v (sec2 a —sec? f) =z (tana — tan )
2‘9‘/2 (tan® o — tan 2B) = (tana —tanB), T #0 .
gz _ (tanc —tanf)
% 2V2 " (tan® @ — tan?2p)
2V2 1
r= X —————=, taflo #tanf3
g tan o + tan 8
_ 2V2 coSacos B
T g sin o cos 8 +cos asin
_ 2VZ%cosacosf .
gsin{a + )

(i) (@) #=V(t —T)cosp.

(B) When A is at R:
2V2 cos o cosifB

t LY T A
Vicosa = gem(ad B)
2V cos B
— Ay . U Ny - 3
gsin(a + ) )
When B is at R V2 P
2V ¢ cosacos
V f—T C = —_—
(- THesl= = Gt + B)
2V cos o
t—T =——Fr—7Hr
gsin(a + B)
2V cos
T=t— ————
gsin(a + B)
2V cos B 2V cos

= gsin(a+B) gsin(a+pB)’ 26

_ 2V(cos 8 —cos )
gsin(a + B) [
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®) @)

(i)

Prove by mathematical induction the proposition that for all positive integers m,

sin(nt +z) = (—1)"sinz, for 0 <z < 3.

A. When n =1,
LHS = sin{r + z)
= —sinz
= RHS.
The proposition is true for n = 1.
B. Assume the proposition is true for some positive integer k so that

sin(kn + ) = (=1)*sinz --- (%)
We are required to prove the proposition true for n = k + 1.
That is, sin [(k + 1)7 + 2] = (=1)¥+!sinz.
Now LHS =sin|[(k + 1)7 + z]
= sin (7 + (k7 + )]
= sin 7 cos(km + z) fcos 7 sin(km + z)
= —1 x sin(k7 + z)
-1 x (=1)*sinz, from (*)
= (—1)*+! s
= RHS

It follows from A and B by mathematical induction that for all positive integers
n, sin(nm + z) = (—1)"sinz, for 0< z < . ;

Il

S = sin(@ + ) $sin(27 + z) + sin(37 + z) + - - - +sin(nw + )
= —sinz +sing —sinz + - - - + sin(nw + )
When n is odd{ S = —sinz

50 ~1<8<0, for0<z<3.
When n is even 8§ = 0. '
So -I<s.<o.

GJ



