Mathematics SG Paper 1 Possible Answers November - 2004  301-2/1
| . ~ QUESTION1 |
1.1.1 (x__l)2:16
| X —2x+1=16 v product If standard form
| Y2 2% —-15=0 v'  standard form Eot indicated
; . ut answer
(x = 5)(x+3) =0 | v' factorization/Formula) . "o
marks.
x=5 or x=-3 v  ADNSWErs
| I Alt.solution :
5 (x—1)? =16
, x—1=124 v" taking square roots oy 1=4
; x—-1=4 or x-1=-4 v’ for £ . x=5
' Tufh
s ® B e each solution I ”
| (x=1)2=16=0 _l |
 (x—1-4)(x-1+4)=0
(x—=35)(x+3)=0 I
 x=50rx=-3 ()
1192 : Jdx—=3 =5
| 4x —3 =25 v’ squaring both sides
4y =08 v’ transposing - 3
v’ answer
x=7_ . _ |
12 [ X2 —2%p 4P =0 ooorereereerecrr, (1) v making x the subject of the !
formula in the linear equation
| x+2y—=3=10
| KB I cnnmrenmnemmmioiiihiiie b i (2)

sub. (2) 1n (1)
(3-2y)" -2y(3-2y)—4y=0
9—12y+4y* —6y+4y* —4y=0
8y° -22y+9=0
2y -1)(4y-9)=0
S R
2 4
3
x=2 or x=-—-:2-

v’ correct substitution
v" simplification (brackets removed)
v" standard form

| v factorisation

| v'v' y-values

| v'v' x-values




™

Alt solution:
3%
. AR
e o )
x2—2x[3 * —-4(3 * =0
2 2
x? =3x+x'—6+2x=0
Ixt —x—6=0

(2x+3)(x—2)=0

[ v making y the subject of the

| v'v" x —values

| vV y —values

formula in the linear equation

v’ correct substitution l

v’ simplification (brackets removed)

v’ standard form/further simplification |
v" factorisation

If x=3r—-2jz
2y -3)* -2y(Qy-3)-4y=0
4y* -12y+9—-4y* +6y—4y =0

v x subject
v’ simplification

v’ further simplification |
v finding y

v’ substitution

~ QUESTION2

—10y =-9

_2

T

x=1+ or 1,2 or -12
| x2=5x+4="5
x°=5x-1=0
x_—bi\/_lf —flac

- 20

l X

x=519 or x=-0.19

Alt. Solution:
Completing the square.

| x? =5x=1
v =See (3 =14 (3]
5., 29
| (x 2) = 4
2 4
5

x=519 or x=-0,19

v standard form

If error resuits 1n
factorisation or
wrong formula:

v’ correct formula

Max 3 marks
i.e. for standard
form & calculator

— 1 for incorrect
rounding off (6)

‘ v’ substitution.

v’ simplification

v'v'  answers

v for adding (- %)2 on both sides l

o & -

5
V/ X —— 2
(=) 4

)
} & L]
| v simplification

v'v' answers

N :




| (k-1D(k+11) =0
k=1 or k=-11

ﬂ-—-ﬂ-_--ﬂ—--“---_ﬂ_--——

| Alt . solution:
l A =b*—4ac

A=(k+5)-403)(3)

22 | 2k® —3x—k=0
x=-1: 27{(“1)2 -3(-D)-k=0 v’ substitution
2k+3-k=0 v' simplification
= —3 v’ answer
23 | 3x?+(k+5)x+3=0
| A =b? —dac v’ formula
v .1in A
A =(k+5) —4(3)(3) Ao,
=k’ +10k +25-36 v’ simplification
l I A =k*+10k -11
for equal roots:A=0: v’ equating delta to zero
k2 +10k-11=0
v’ factorisation

v k-values
b

v’ formula
v sub. in A

| A>0

breakdown

. 3
max- 6

If £(1)=0

- Max. 1 mark

CA for value of a
from 3.1

for equal roots:A=0: | v' equating delta to zero
(k +5)* =36 v simplification
v finding square roots
k+5=26
' k=1 or k=-11 J‘/ k-values
~ QUESTION3
3.1 | =x —=3x° + 2ax -1 -
S (x) v R
i JH=17 [
- 1-342a~-1=7 v" substitution
2a =10
45 | v answer
397 f(x); 3 —3x:1 +10rx_1' - | v substitution for a
| :E
X =-3
- £(=3)=(-3) —3(-3) +10(~3)-1 v f-3)/ method
=-27-27-30-1
v answer
= —85 *
R ] x* — 6'x + 28 )
| x+3)x° ~3x" +10x -1
I x> +3x°
.- I —6x° +10x
l — 6x2 —18x
28x —1
I 28x+84 v'v' answer
—-85 |
~ Remainder = — &85 _ i -

(6)
[15]




4

s g

- ] QUESTION 4 - - =
411 | y.=0C=f(0)=3 v" OC answer.
y=—x>=2x+3 |
0=x*+2x-3 v’ equating to zero
— ( x + 3) ( X — 1) v faCtorisation If not equaﬁng
/ to 0 but correct
x=-3 or x=1 x-values x values, full 3
AB =AO+OB marks
o= S |
-y v’ AB .answer
|
| 4.1.2. :_Jb o, B __xA+xB._
. Ry O:R f(x)=0 OF = | v formula/ f'(x) |
_ —2 i VD = 0 E =”3+l_ If —1 without x
2(-1) i i 2 Penalise 1 mark - I
= -1 E x=-1 i = e v’ answer (2)
. : ! - : - gt S N
1413 | ST = f(=1)=—(=1)* =2(=1)+3 v fl-1) ¥ substitution
14243 v’ simplification I
| = | NB.: 4is given
I | Alt. Solution: |
- A
L= Yy = Ag v'v" method/ formula
| —(4+12
- ST = (; . ) v substitution |
I |
=4 (3)
4.1.4(a) Yy y; -~ ~ocC o — l
e w O% "™ To4 | formula l
F I |
- 3-0 f - J v’ substitution B
I 0-— (—3) i 3 Answer only: full (3)
| 3 i v answer marks.
| BE) i =1
=l ’
l 4.1.4(b) m=m,. (parallellines) |
B m=1 v’ answer |
=Xx+C |
| N d v" subst. of m =1 in str. line equation.
B(1;0): O=l+c v’ subst. B(1 ; 0) in str. line equation.
c=-1 v answer Answer only: full (4)
marks.




4.1.5 ~-x*=-2x+k=0 ] ) “/‘/ , ; : I -I
equal roots:the graph touches x—axis il;?a\fil;lf tlénieal;‘:’;[:ndmg o ol In
move the graph 4 units v value of K
downwards | 3)
=3 —4=—1 KEY: touch, tangent, turns at x-axis | |
- -Accept if shown by means of sketch |
42.1 ' S
A7
‘J ‘ |
v" shape
I >y v’ showing any valid point (2) |
0 (check: product of co-ordinates = — 12)
' If only one arm shown, 1 mark
| 3, - 4) i - | -
' !
l 4272 y # 0 OR v v (a;IS\EGI' )(CA in terms of 4.2. 1)
OR (—~o0;0)U(0;00 | athage (2)
' OR {g} /s ;&)0} ( ) [If y € R only: 1 mark] [24)
L - _ QUESTION 5 -
5.1.1 \/3(1/45+2\/§55
5 ( TR r 5,) v splitting factors under root sign.
= 4/J{W/9.0 + :
=5 (3«/5 +2.44/5 )
= /5345 +8V5)
_ Jg (1 1 Jg ) | v simplification . Answer only:
(at least one of the 3 steps)
| =11(5) t 1 mark
= 35 v’ answer
| Alt. Solution: |
V3 (\/E + 2«/8_0 )
I _ J225 +2+/400 v'v multiplying by J5 (each term)
=15+40

I

= 33

| v answer

(3)




512 | g2 .gnt
43ﬂ:2
| In+2 3yn-3
272 v" writing as base 2
(22 )3n—2
23H+2 - 23.’?-—9
| =— = v exponential laws
| e P v simplification/exp. law
‘ =2—3 V/ 2“3
_1 v’ answer (5)
8 Accept 0,125 if it follows from -
5.1.3 _310g2 +log125 | -
{ s 3 |
=log2’ +1logl25 v log law
=log (2’ -125) v log law (single log)
— 1og1000 v’ simplification (log1000)
i - =logl0°
_l =3logl0 |
! =% v answer
Alt. Solution
3log2 +log5’ v 125=5>
=3log2+3log5 v log law
= 3(log2+log5) |
=3logl0 v’ simplification (log 10)
I i v’ answer (4)
514 | 2 ) ) - - - T
8> + 10g2 32 |
2 v'v' 4
I o (23 )3 +log, 27 v’ writing as base 2 V3
=2% +5log, 2 v exp. law v log law |
— 445 v 4+5 |
| | (4)
| = _ o — — —_ — o
1 5.2.1 3* +3* =4
X X ot B
37 +37-37 =4 v’ split factors l
| S
, 371+ E) =4 v common factor
o4
3 5= 4 | v simplification
3" =3
— v’ answer  (4)
x+ x—-1=4
| Breakdown : zero




ol L i

Alt. Solution:
3B+ =4

Alt. Solution:
3 +3 =3 +3

and

and

Max. 2 marks

v'v' common factor ; other factor

| Mathematical inconsistency

l 522 | log(2x+1)—log(x—1) =1
2x +1 '
log——f_l =] v log law
l lop =22 log10
x—1
2x+1 10
ol v’ log definition
' Iy +1=10x—10 v sin11:>liﬁc::1ti‘:>nrt 2x+1)(x~1)=10
—-8x =-11 Breakdown: max <
. = 11 v’ answer
— — A — el bt e ot cam v 8 s pr—
e - ~ QUESTION6
6.1.1 T =a+m-1d V‘/’formElla'
E TS =0 =a+4d=0.......ccc.. (1) substitution i i 16 v
' | g9 390"
' l T;:i =].6 — a+12d :16 ............. (2) v SUbStitllﬂOIl 13 —5 Sf
(2) - (1) 8d =16
3= | v answer
- I - o answer only: full marks | Expansion of
6.1.2. from (1): a=-4d =—-4(2)=-8 | v" substitution - terms
_ | Y onswer | (i.e. writing
6.1.3. n out of terms)
| S, =-2—[2c1+(n-1)d]  Bprinla .nd then
21 ~ correct
S 21 = “‘5’ [2(_8) +{2l- 1)(2)] v'v subst. n, d, a ansSwers,
full marks in
21
= —(-16 + 40) each case
2

pa !
=224

= 252

v’ answer

FHETE, =

(4)

(4)




2| 1 ’
; "3 v’ value of 7
(T, =ar" i v’ formula
h , | 1 \1 | P 1
I, =ar = 3. = | =169x107" or 59049' v’ substitution
> | v answer |
(or 0,000016935) | l
, (or 3710) - 4
- — — . iy = :
6.3 1, |—7 = Interpreting the
T =r=2 guestion in terms of the
| " context yields T,, as
g - alr” —'1) v’ formula correct. | v
T | T, =ar”
? 20 | 9 v v
Sy = 1(2 - 1) | v substitution Ty =1(2) y
2-1 = 524288
Sy =1048575 | v/ answer (4)
| | . I | i -
6.4 . » Y\ r—————__l
| A=P|1- —-——] v' formula If wrong formula 1.e.
| 100 N
| 4 Y v'v' substitution 4=7° (1 + . } |
| 25000 =50 000(1 - 100] | o ks 4
h 1 ' v/ (0 96) v ‘/SubSt.
— = g ; v (1,04)
2 (0,96) | v’ apply logs both sides
log0,5 = nlog0,96 v log laws
= log 9> =N | v’ simplification (n=.....)
| 10g 0,96
| 16979 =n ] | v answer (either answer) (7)
| after nearly 17 years| - ] - ___[25]
[ - QUESTION7 -
71 T - ) i v formula
71 | o fxER-f()
.‘ f'(x)=lim .
‘ | — lim— 2(x + h)’ — (-__23_62 ) | v’ substitution Max. penalty of
0 h ] for notational
l L =2(x* +2xh+ R+ 2x° | v simplification ks
= lim—— : | |
l h—0 h I
C —2xr —Axh 2R +2x°
= lim ' No marks for
e i answer only
. —4xh—2h |
= lim —
h-—}o h d . -
= lim (—4x o 2h) i v dIVldng by h
| "0 v’ answer
| = —4x
r | ,
| - - - ]




— - - == = — — a—

l

E Alt. Solution:

£(x) =257 |
flx+h)==2(x+h) =-2x —4xh-2h" Foe+ ) |

i fx+h) - f(x)  —2x" —4xh—2h" +2x°

| h - h v’ substitution ,

' —dxh—2N ()
K |
=—4x—2h v simplification |

f(x)=lim (-4x—2h) v lim  (~4x-2h) |
=—4x v’ answer

. 7.2 B m-—-f’(_x) - ) o B -

— _4g v v method and substitutio
| = 3 v answer
- 2 p— s e— , S S— — i AN
7.3.1 y:(2x-1)2
' — 4x —4x+1 ¢ ptodu
ay
Ex_ =84 v'v' for 8x and —4 | Max. penalty

| of 1 for |

| L L abuse of |

1 7.3.2. y =“4,\/; I equal sign

| ]

= 4x2? +x° v x? I
dy = 2 —
9% 2 +3x v'v" each derivative
~ dx
(3)
. - _ B (114
I - ~ QUESTIONS
8.1 f(x)= 2x° —x* —4x+3 Long division:
F) =21 -1 -4Q) +3 v A1) ¥ subst. | -Correctly: 2
__1_ - 1
; 20 1-4+3 /' answer (= O) with error: ; (3)
182 |_f(x)=(x:I)(L2;ﬂvc2 +x—3) V2 &3 Vx :
=(x—-D(x-1)(2x+3) o o v factors (3)
I 8.3 3
(1;0) and (“"2" > 0) v'v' for each pair (2)
|

Full Marks if:

X=-——;1




10

8.4 Turning EoTnts where f'(x) = 0 B i o
L F)=6x2 —2x—4=0 | v derivative v/ =0
|
3x* —x—-2=0 | i
|'
Bx+2)(x-1)=0 v’ factors .
X = —-i— or x=1 v' x-values
)
f -EJ 125 4l o 463 v value of f(-3)
. 27 27
fH =0 | v value of f(1) '
2 125 | |
1:0) ; D|——;— 6
1:0) ( 3° 27 ) ©)
8.5 i - - -
I -
| (=357 v’ x-intercepts l
|
v'v 1.ps I
l (—330) O™ 01:0) " |/ shape @
(18
B - ~ QUESTIONSY B
9.1 A=xy =200
200 | v yin terms of x |
s I A
9.2. | 200 | v for perimeter
Lengrh Of fé’HCU’Zg =Xt+X +T ‘ or (2.76 + y)
| |
| =2Xx+ = |
X
(200 o
|  Cost =C = 100\236 + . v multiplying by 100
(2)
200 + 20000
e -~ — e el x i e o o m—i 5 e el e
9.3 C =200x +20000x™ v" writing in exponential form
%g =200 —20000x " v’ derivative
200 —20000x™* =0 | v/ derivative = 0
| 200200 _ 5
X
' 2
| x* =100 v' simplification
x =10
| PO=10m | v either answer (3)
| - L 18]




