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1997 HicHeR ScHooL CERTIFICATE
SOLUTIONS
3 UNIT (ADDITIONAL) AND
3/4 UNIT (COMMON) MATHEMATICS

QUESTION 1 ‘ QUESTION 2

(a) %( %= cosx)

3e3* cosx+ 7. (-sinx)

e (3cosx - sinx). L

(b) The perpendicular distance
from (1, 2)to 3x-y+4 =01s

3x1-1x2+4| 5 l
Jat i J10 4
|
_N10 el " (a) (i) Z£AOB =2x .{ACB[MEIG at the centre is
9 i i = 2%96° twice the angle at the
i ‘ - 52; circumference stand-
(¢) log, (F = log, b-log, ¢ ; = - ing on the same arc.
=28-41 !
_ ; (iiy £CBO = £AOB (alternate £s; AD||BC)
‘ ~ £CBO = 52°
4 I ZBCD = 26° (given)
n
(@ J dx " [lta.n_l x* ; - £CDB = 102° (angle sum of ACDB))
L gaa® L2 ol ‘ v =102
= %t:m'1 2_Liyp18 1
2 2 | (b) (i) = = 3sin(2¢+5).
s-é—x%—glxo This is in the form x = asin(at +a),
= < wherea=3 andn=2.
= ‘ i 2r
Period = —
n
! 2x
(e) u=2x+1 ! =Ter
du = 2dx. st
x=1, u=3 | e
x=0, u=1
" 5 | (D) Since the motion is SHM,
4x i I’ u-1 d ! 3 2
0 2x+1 J1u . | I - _: 4
£=-4x.
-3
[l o Maximum acceleration is at x = -3.
1 u i T = 124
r a3
= u- log, u J ] 9R
L 1 ¥ = -12sin(2¢t~5) and -1<sinf €1,
= (3-log,3:-(1-log, 1) 50 Zpux = 12,
= 2-log, 3. L
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y=x

i) v? = n?(a®- 7). i
a =

n=2, a=3, z=2. ‘
v? = 2"’(31—22 ) |
p? = 20

g u=iﬁ6.

~. Speed is 20 or 24/5.

OR

i = 6eos(2t+5).
At x=2, 2= 3sin (2t +5)

sin(2t+5) = 2

|
li
|

2
cos{2t+5) = £,1- % Required solution is =3 < X < 0 orx>3.

|

= t—E | QUESTION 3

3
V5 Ca) (D)

= 6% — |
3 i
= 'i?.'\fg. !

Speed is 243,

(¢) (i) Pilx)= Brbxtrex+d

PO)=0, .. d=0
PR =0, - 27+9h+3c =0
P-3)=0, - _27+9h-3c=0.

By inspection, b =0 and ¢ = -9
- b=0, c=-9 and d=0.

(i) »
“(-x, -7

y=Pix)

(ii) The graphs of ¥ =2siné andy =16
for -7 < 6 € mintersect three times.

- There are 3 solutions for 2sin6 = €.

" by (D

(iii)

2
2_¢ )

x”-9 . ( has the same solutions i
x

asz(x*-9) > 0.

From the graph.'xf.tg -9 >0
if-3<x<0orx>3.

. Solutionis -3 <x<0orx=> 3

OR
x°-9 >0 ArcPA =rf.
# g PC = OPsin(x -8} (in APCO)
=250 = rsinb.
: 1
=> 2. As PC=5.PA
x -
9 ; 1
Drawy=xandy=7 and find the ‘ o rsinf=-5.r8
2sin@ = 6.

: 9
x value wherey = X138 above ¥ =



3 Unm (Apomonad) ano 3/4 Unn (Common) MatHemancs 3 Unit CACDMONAL AND 3/4 UNT (COMMON) MATHEMATC:

b) (i) F = "
(b s or f(ﬂ)l s (a) (i) InABAD, sinff= 2 and cosa = % B gy 7 (ii) Let y = secx. -
a solution 8, is beig&r than 8,, 5, 3 e it AB (i) Aim to prove z( : )= [3) e Tiverh e s gaEy
Whese fe=Rur ?f’—(el_))' " g% (o L - cosy
1 ; . 3 i I e x
For 6, = 1-8: i) InaABC Sn2a _ sinf _ sinf Step 1 Ifn=8, LHS= ( 2 ) (2] : y= 505‘1(1)
9 _1_8_(251':11-8—}8 ' AC BC AB '’ _ a2 i Al x
g 2cos18-1 as AB=BC (given). BT e f M= ccs_l['l).
= : o x
i 141606 nisinam 20928, Riss - (2)
-1 454 404 AB 3 o =1 oo
= 1:90, correct to 2 decimal places. But AC=2AD, as AABC is isosceles, _ 8 g i) E'f = 112 (_I }
) and BD 1 AC, Cator T 1-(;]
(c) (i) P(222) =P(2)xP(2)xP(2) o 2ADsin 8 s Trueforn=3. 1
_ 1 1 1 SosinzZa = _-‘Lé-_ —
%66 g AD Step 2: Assume true for n =k, that s, 2 [1- L
_ 1 Now, in ABAD, sing=-—", Eogoq xS
T 216° AB assume Z( 2 )_[3)15 true L &
in2a =2si i j=3 - )
(ii) P(exactly 2 twos) Al S:nusm’ﬁ Juk Jt ey zyx%-1
= P(22- or 2-2 or - 22) L e ;
; . )
where - couldbe 1, 3, 4, 5, 6, 2(_; l] [k+ l] Sl ‘ (b) (i) After lst month, amount owing,
= 3X{€1x%‘x§} (iii) sin2@+sin2a cos®a +sin2a cos? @+ - o' 2 3 in dollars:
5 6 ! GP: a=sin2a, r=cos’a. k’lj,.]_ Bi= 4+4x1°00 e
== g B Then z( - ]
fo R j=3" ~ ‘ Y | LSS TR ¥
. ! 1200
(iii)  P(exactly 2 show the same number) i sin 2@ o ')£ gk @ krl-1 = AR -’\-!~
= Plexactly two 1'sor 2'sor ... or 6's) i T T4l 2 2 ! o
= G ‘1_ 0 4 I After 2nd month, amount owing,
= 25 o . :
i o = S COSR n:ocor.rz = [k )+(};] by as:umptwn[ in dollars:
=93 : sin~ a 3 < | Bg=(AR—P.{)R—.’\I
_ 2cosa =(k*1) fraia Bt ‘ = AR®-M(1+R).
(iv) P(3 different numbers) T sina g . '
=1- £ =k-1ift forn=k. | ’ .
1- {P(3 the san:)e) . ; = 9ot Hence true for n if true for | I
+Plexactly 2 the same)} | Step 3: Since true forn=k+1iftrue | in dollars:
:1—{0—6 *%} { (b) x=sins, - E=¢:>st. for n =k, and true for n =3, then the ! B“=AR”-AI(L..R-‘-RE-*--A--'—R"'
216 12 T dt statement is true for n =3+ 1=4;
=1—O_l(iSF : I-1| = : n=4+1=5; and so on. . | =A_R"—.\Ix1x[R"_1]
i ] =4, 1= E By the principle of mathematical R-1
=4 % 'l induction, it is true for all integers n 2 3. t (sum of GP, wherea=1,n=n,r=R)
=D, [-."N“luxe dx = -E-Jl—sinit.cos:d[ AR R"-1
9 | Jo .Iu QUESTION 6 ‘ = AR"-M| == |
For 9 games, we expect 5 to be 3 different | = (a) (i) flx) =secx for 0<x< % |
numbers, The claim is correct. ; = [I cos?t dt 2 | (ii) n=60, so Bgy=0.
OR | i - i 60
= ” i = i R™ -1 &0
P(3 different) = 1x 3 x4 = 8 ! =—1[((cus t+1) dt | M{ o1 J=30000>‘R :
§°6 9 2l ‘
5 I 3 P
QUESTION 4 B g %[_3 mot.,.;] | where R=17T)90(-)—= 13- = 10075
afa Al 2 _E]_O : \ 2 - 30000 1:0075% x 0-0075
3.2 78 i ‘ 10075 -1
3= ! = §2275.
ST i |
| The monthly repayments
- Domain is 0 € x < = : should be $622-75.
/\ﬁ M Range is y 2 1. :
A D & -, Domain of inverse is x> 1.



(iii) After 12th normal payment, amount

owing, in $, is:
By = 30000 % +0075%
1:0075%% - 1
_ 82215 ——
B2 "[ 10075 -1 }
= $25025-1L
Now another $5000 is paid,
so0 $20 025-11 is owing.
This means that after 2 further
k repayments, amount owing, in $, is:
By, = 20025-11x 1-0075"
100755 - 1
Laaied i SR
0-0075
We want k, so that By = 0.
.. 0-0075x%20025-11x% 1.0075"
- 62275 1:0075" - 1)

- 62275

150-188 325 % 1-0075%
~ 62275 x 1-0075" - 62275,
. 62275 = 472-561675% 1-0075"
" 1.0075" = 1317 817 404
In 1317 517 404
Tn 10075
- 36-935.

- Another 37 repayments
will be needed.

k=

QUESTION 7

(a) (i) Initially, when t=0, x=0 y=h, =V,

y=0as particle 1§ projected horizontally.
=0

Integrating w.r.t. t, x=Cy.

When t=0, =V,

5 x=V.

Integrating w.r.t. f, *< Vi+Ca.

When t=0, x=0,

2 r=Vt.
V=g,

Integrating w.r.t. £, ¥~ —at-Cs.

When t=0, ¥=0,

y=-gt.

Y=
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3 Unin (ApomonaL) ano 3/4 UNm (Common) MATHEMATICS
Gi) V=216 km/h= _3_(_5“39 m/s = 60 m/s. (i) We require n such that . .
i | f n[2"~ =
h=120 m, g =10 mws’. n(2"~1-2) > 20000. n{ 2) > 20000,
P _2 -1 20 00
Canister hits the water wheny=0. l 2n.(2" - 1) > 20000 then 277°-2> __n_O (as nis +ve).
0=120-5¢ | n-2 10 000 . :
224 l| . 2 -1> — (n +ve integer). | [Ctms:der n=10; 2°-232 2_%.00]
e could do it by tri . |
t=~24 -2J6s (.‘: —ZJE). l n=10 EI:IS Y;’;f-] and error:
| , = 255
. It hits the water after 2.6 seconds. ! RHS = 1000, n = 10.
i n=11 -
@iy 2 g % y HB=1F
F ¥ I b RHS = 909'09. s on=1l.
o n=12, LHS=1023
i RHS = 823-3, n=12 e 20000
' . n
: OR
We could do it graphically:
o [...D .................
] d 112 15 " n
Sailor drifts at speed of 3-6 km'h . 10 5 20
= 3.6 x 1000 7
3600 From the graph, n =12 is the first value
= 1m/s. - :
y ; . = ND OF 3 UNIT (AD
- Sailor drifts a distance of 2+ 6 metres DITIONAL) AND 3/4 UNIT (CO
MMON
{=4.9 m) in the time it takes for the ) MATHEMATICS SOLUTIONS
canister to hit the water.

Now, when t = 0J6, x=Vt= 607«2‘\1{%
£=120¥6 m. (=29394m)
Without drifting,
12046 -30= D = 12046 - 30,
. With drifting,
11846-350< D = 1186 - 50.

That is, D can take approx. values
between 239 m and 339 m.

(b) (i) Consider expansion of (1~ onh

(11-::)“‘1 = l-‘.-(“;l};:a-(\n; 1 ]xz.;. -

n-1% _n-2 n-1
-r[n_g&.r + X 3

=1 n-1\v (n-=1})
2 ‘1’[ 1 J'( 2 )7

fn-1\
J\n_zlj—lA

n=1% (n-1 (n-1)
( L) Vel s |
gi-tg,

r n—l\ {n-l‘-_ _‘{
cal\" U2 \

=n(2""'-2)
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