POSSIBLE ANSWERS FOR: 1T Mathematics Paper 1 HG

QUESTION 1 FINAL VERSION 8/11/2002

1.1 111 2x+3)3-x)=4
-2x" +3x+9-4=0 v/ correct expansion of LHS
2x* -3x-5=0 v' std form (-1 if not = 0)
(2x=5)x+1)=0 v both factors
S
=— Oor x=-] _
2 (4) < Dboth answers, none rejected
112 x4+2x-8=0
(Vx + 4)(W/x -2)= 0 v/ factorisation, M/A
[if (Vx = 4)(vx +2)= 0 /]
Vx=-4 or x=2 v/ both answers
N/A x=4 :
v' / rejecting one & accept the other
since \/; >0 (5)
OR
(x - 8)* = (=2Vx ) v/ squaring both sides

x% —16x + 64 = 4x

x*—20x+64=0 v std form
(x=16)(x -~ 4)=0 v factors
x=16 or x=4 v x = 4
N/A (8) Vv rejectingx = 16
OR

y:+2y-8=0 v Let y=+x
(y+4)(y-2)=0 v factorisation
y=—4ory=2 \/2);-values
16+2v16 -8=16=0 NA v rejectingx = 16
4+2/4-8=0 Lx=4 (5) / accepting x = 4

If x* +2x-64=0 %

113 2 +1)(x-1)=0

x?+1=00r x=1=0 v interpretation

x=1 (2) -V answer



1.1.4

ALTERNATIVE

ALTERNATIVE

1.2

If start with

If no 20, but use a number line, x>-7andx <3 £

| 4-x|<20
-20<4-x <20
-24<-x <16

x<24 and x2= -16

Or -16<x<24

| 4-x <20

} 4-—x |2 < 20%

16 —8x + x2 < 400

Jc2 -8x~-384 <0

(x-24)(x+16)<0
_16 < x <24

'4-xl$20

4-x<20
-x<16
x2-16
-16<x<24

-(4-x)<20
x <24
x<£24

3—x20
X+ 7 3

BD max 2

If x = +v-1 or 1 — (2 marks)
Ifx=+/~1 or1l — (1 mark)

Ifx=+v/-1

(0 marks)

Answer only: x= 1 (2 marks)

(4)

(4)

(4)

4
S

v removing | |
v/ transposing 4
v/ changing inequality. Sign
v/ correct values

If or/; -1

v/ squaring both sides

v' std form
v  factors
v  answer

v/ definition

v accuracy

v’ two inequalities
v/ answer

v V removing V & setting
inequality
* =0 1 mark

both 3 and -7 1 mark

3

3-x>0 & x+7> 0[BD: 2

S5



- <
fETR3, v crtical values (for both)
J |
1.3 For non-real roots: A <0 _. v A <0
b% —4ac < 0 | S b*—4dac
k% -8k <0 v/ substitution in A
k(k—-8)<0
0<k<8 (3)  / / critical values & inequali
[no mention of A <0 BD : max %— marks] 23] signs
QUESTION 2
$,
2.1 2.1.1 "y 0ry=£[butn0ty=-£— 2] v’ formula
x ko3 v substitution in formula
(4)2) = k
8 8
= — o 8 e
J ) X il e k (3) V equation
2.1.2 x2 +y2 =’,2 v/ formula
9
“=16+4=20
' T v substitution
g(x)=+20- x* (3)  equation
g(x)= ré —x* v’ formula
2 =A/r% —4% v/ substitution
4=r%-16
rZ =20 or x2+y2=20, y=20
g(x)=+v20-x" (3) V' equation
22 y=]x—p| Starts with y = x — p and then

substitutes (4;2): 2

(4;2): 2= |4 - P| v/ substitution

4-p=2 or 4 +p=2 v' both equation




p=2 or p=6
From sketch: p =2 (4)
OR

2.3 y=—x+2 and y=+20-x*

—-X +2=«,/20-—-.':c:2
(—x + 2)2 = (\/20 — x? )2

x2 —4x+4=20-x"*
2x* —4x-16=0

2(x-4)(x+2)=0

x=4 or x=-2

x =4 NA forB: .. x=-2
-.B(-2/4) or x=-2 andy =4

(6)
2.4 g ex <4 )
xp < x <4 (accept)orxg < x < x5 [18]
QUESTION 3
3.1 y=2(x 1)’

Turning point: (1;0)
x-intercept: 2(x —1)* =0

x=1l

v-intercept: y=2(0 - )é=2
.. (0:2) |

v both values of p

v selecting p = 2

v’ form

v' v/ point C & value of m

v simplification

o P . |
X—2 2x.6

v/ equating the equations
v/ squaring both sides

or‘ |x--2|2 =(mr
v' std form |

v factors

v  correct values of x

v/ answer (answer only: -é—)

v v/ answer
-2 <x <4 (1 mark)
x¢e[-24] V)

graph not drawn, 1.e. only

calculations : max =2

4



3.1

L)
b

LI
I

OR
y
f
For correct answer non-
- graphical techniques %
3.2.1 E=20. N

3.2.2 k<-2. /accept k <-2

Read off at A and B.

[Calculation; i.e. not using graph: max 2

Draw line y = 4% only. v

Calculate x values and show A and Bon x —axis v v/

v/ y-intercept

vV turningl point
(1 mark: x value; 1 mark: equal roots)

v’ shape

(4)

3.2 is C/A marked from 3.1
2) ¢V answer ; k>0

2) ¥ v answer

(2) v V ongraph

[10] 4 points of intersection max +

2



QUESTION 4

4.1

4.2

fi-h v =bv

f(x)=2x" +ax® + ax -2

2-9° +a(-1)* +a(-1)-2=5

1 1
4 4

1

——+—a-—a-2=b

2

~-1+a-2a-8=4b

a=-4b -9

;. k =6(3)
=30V

QUESTION 5

5.1

1+4log, 3.logg—=1+4

=1+4.

=1+4(

f(x)=(x-8)p(x) + k
f2)=0v
~2-8)p2)+k=0V
k=6p(2)
but p(2)=5V

2-8)5)+k=0v

1
2

log3d -—log2
2log2 2log3

1

4

)=l-1=0

(x by LCD = 4)

If p(2)=5
then p(x) = x+3
S f(x)=(x-8)(x+3)+k

£(2)=(~6)(5)+k =0
c k=30

4

max = marks

5

(log3 logl

\log4'log9

J

(3)

(3)
[10]

(3)

 x=—4i & knowing rem. thmv’
- g

Sger

V' substitution

v’ simplification

v answer

v knowing factor theorem

v/ substitution

v knowing remainder theorer

v/ substitution

v answer

v change of base (once only)

v/ simplification

write in terms of log 2 & log 3

v for -1



OR 1% 4('0922 3)('0932 2-1)~/
= 1 + 4(’4l0g,3)(-72log33) v
=1+4(-%4)=1-1/ =0

OR 094 72
1 + 4log,3. 1094 9 v

logg ¥4
2log4 3

=1+4 Iog43 :

1+ 2logsYav

>.2 5.2.1 x+1 _ ~2-x
- +7=2 2k+7-4=0
4 2% +Tk-4=0 : 4
> X = v 4 tial | =
227 +7 > o 8 8 e exponential law >

s ) k = }_- or k = —4
227 +727-4=0 B B v' multiplying by LCD & std
2 +4)22* -DN=0 | - *7 - Ni4 v’ factorizing or k = 27
2*==4 or 227 =1 v both equations or 2k =1 on
impossible 2*=1=2" | / 2% 50

x=-1 (6) Vv x-—value
5.2.2
xlogs = logg + x log 3
5
x x 3

log5® —log3” = log-s—- v log law

(5Y) 3 .
log 3 = log 3 v’ single log

\

X \ -1
@.) = .2.. - [.j_ v/ common base
/

x=-1 (4)  answer



OR
xlog5=1log3 + xlog3
xlog5=log3-log5+xlog3
lo 5x+l =1lo 3.r+l
" . v' log law
X+ x4+
5%t =3 v removing logs
x+1=0 | 7/ 50 _30
¥ ==l (4)  answer
x=-1
OR
x(log 5-1log 3)=log -g- v/ factorisation
5 3 5
xlog —=log — =-log — v single lo
g ; £ 5 £ E gic 10g
(x+1)log g- = () v/ factorisation
x+1=0
x 2 ] (4) V x-value
OR
3
0= logg + x(log 3 —log 5) v factorisation
ingle 1
=Iog—§-+xlog-§- v single log
37 .
O0=(x+1)log r v factorisation
x=-1 (4)  x-value

OR xjog 5= log%+xlog 3

log 5 = log % I oV 4

x =:;1 X
5 534’
5 _ 3 _ 5y
S=5=Q1 Y



OR

Al

*A

*B

log(2x - 3) > —log(x - 2)
log(2x-3)+log(x-2) 20
log(2x - 3)(x-2) 2 logl

2x* =Tx+621

2%t -Tx+520
(x-1)2x-5)20

5
x<] or x=2—

..
By definition of logs :

2x-3>0 and x-2>0

3
x>— and x>2

2

and x<1 or xzi

2

xZ—S—
2

]
x—-2

log (2x - 3) 2 log v

]
x—2
(2x -3)(x—-2) -1 S
(x-2) B

2X—3 2 J

0

o2x% —Tx+5
X -2

2x-5)(x-1) S B
x -2 -

>0V

v

x 22%/ or1<x<2/

6 marks

(10)

v' single log

v' removing of logs

if 2x2 - 7x+6 >0 BD: {5

if 2x°-7x+5<1 BD:

ole

v’ std form

v factorization

v v/ each answer

v use of definition

if 2 1s used: -1

v values of x

v' v solution

writes down final solution fro:

*A to *B: full mark§

+ last 4 marks



J.3

>.4

f(x)=37"
2.3.1 For 1!

x=3"7

-y=log; x

y=-log; x

Or y=log, x

5.3.2

3.3.3
At Q on graph

Let X = 10g3 90

90=3"V/

3 - logy 90 = 4,096(1r1ark)

33,096 - 3.1‘—1/
3,096 =x -1

x=4,096V

30 = 3309
log, 30 =3,096
log, 90 =log; 3 +log, 30
=1+ 3,096
= 4,096

10

OR y=3"

log; y==x
Xy

log; x=-y
y=-log; x

or y=log, x

OR -

l (2)

(4)

(1)

3)

(3)

v writing in log form

y = (L) (imark)

A “l(x)=log 1 X  (lmark
3

v equation
v' curve of f/shape
v’ y-intercept

v curve of [ -1, shape
v’ x-intercept |

no or incorrect label: -%-

if /incorrect: max: 2 marks

/| answer

no mark 1f no intersect

v’ expressing in log form

v' exponential form

v answer

v log form
v log law

v. answer



11

OR 33.0% _ 3,

log330 =

3,096 v

log;30 + log;3 = 3,096 + log;3v’

log;90 = 3,096 + 1
= 4.096v
QUESTION 6
ol S, =£(7n+15)
2
o.1.1 425=-§-(7n+15)
850 = 7n* +15n
7n? +15n-850=0
(7n+85)(n-10)=0
n=—%5— 12,14 or n=10
N/A
6.1.2
Ty =S -3
=—§-(’7x6+15)-—-§(7x5+15)

=3(57) - 5(25)
=171-125
= 46

(3)

[33]

v/ substitution S, = 425

v' standard form

v’ factors or

 —15++/24025

14

"N

v’ acceptingn = 10
v’ rejecting the other

(3)

solution

correct answer only 2

v' v/ Interpretation
1fd= Sz—- Sl =18 (max 1)

v’ substitution

(4) < answer



OR

6.2

OR

6.1.2
2
T, =8, =8, =§-(7.2+15)—11=18
. d e Tz - T'] = 7
I, =a+5d
=11+35.7
=46
OR
425 = 5(2a + 9d)
. 85=2a+9d-----+--- (1) ....ilmark
171 = 3(2a + 5d)
S 57T =2a+5d-00ns (2)...... Imark
(1)-(2): 28=4d
' d=17
LR a=11....1mark for aand d
To=11+5.7=46 ... Imark
GS with a=400, r=1,1
6.2.1 T7=ar"“1 or T7=400(1+%
= 400(1,1)®
— R708.62 T-evenif AP
Max -i— marks
OR
400; 440; v 484; v/ 532,40; 585,64;
644,20; 708,62 v v
6.2.2 Sn _ a(rn __1)
r—1
400](1‘1)7 _ 1' Accept S, even if
111 AP. Max + marks
= R3 794,87

12

400 + 440 + 484 + 532,40 + 585,04 +
644,20 = 3794,86

(4)

(4)

(3)

v/ calculating term 1

v calculating 2™ term

v. common difference

v answer

v values for g and r

v’ formula

v substitutio_n

v, answer

Full marks

v formula

v substitution

v answer
Adding all the terms V' V' ;

answer v~

T¢=3086,24 (-32-)



13

6.2.3 T =agr""!

n

> 1500 . "

400(1,,1)"""l > 1500 v/ substitution
(L))"~ ' > 3,75

n—1s log3.75 /1
logl1 og law
n-1> 1339 N2> 1499 / Simpliﬁcation
’.in the 15" month V' value of n & answer

(5) ifn=14_9: max%

OR
T, = 708,62; 779 ; 857; 943; 1037:
1141; 1255; 1380; T15= 1518
In the 15™ month Full marks

OR Sn>1500

400(1,1)" -1
1.1-1
400[(1,1)" -1] >150

(1,1)"=1>0,375
(1,1)" > 1,375
ne*>J3.43o

n=4  (BD: -‘5!-)

> 1500

6.3 a+l, a-1; 2a-5

6.3.1 - _
= 1=2a > orﬁ-:-{?’- v/ equation

a+1 a-—1 Tl Tz

(Qa-5) a+1)=(a-1)°

a’-a-6=0 : v std form
(a-3)a+2)=0 v/ factors
A a=3 or a=-2 v" both values of g
a=3: 4;2;1;-- v’ sequence when g =3
Q= T=ly =30 =0 e v sequence when @ = -2
*B J.a =23 series convergent. v’ value of a

if goes directly from *4 to
(7) *B: full marks



If only 4; 2; 1 .. r =% and series convergent

Answeronly: a=3 max: =

im 3¢ 1) —(x+h)?-(Bx-x%)

OR
OR
6.3.2 o _a
- - F
_ 4
-1
= 2(4)
QUESTION 7
7.1 f(x)=3x-x?
PSS (CLIOLF (€
h—0 h
flx) =

_h—a»O

h—0

Im 35 _2xp — p2

-h—>0

h

hm  p3-2x-h)

hoo0 h
Iim

= (3-2x-h)
h—0

= 3-2x

h

14

l
=

h#0

h

m 35 4 3h - x2 = 2xh—h? = 3x + x2

. d

(4)
[32]

(6)

3:  full marks

v/ formula & value for r

v/ substitution

v  answer
If working with a = -2 or with

both values of a: max <

4

v definition/ formula

v’ substitution

v simplification / expansion

v’ simplification

v factorization

-1 Iim = or lim missing
h~>() h—{)

v  answer

answer only: no marks



(¥

1.3

18

121 xy=5
y= .§. e v'y subject with negative
< exponent
'@' =~5x"" or - > | v derivative
a~ x° 2)
7.2.2 1 =2y + \/;
Y = 5
_ X

v' simplification
v' v/ derivative of each term
C/A if simplifying Incorrectly,
but 3" mark for similar
(4) difficulty of 3™ term
Notation: -]

v' v derivative & = =3

v value of x

v’ value of y

v’ substitution

(6) Vv equation




1.4

16

f(x)=x" -x*-5x-3
y —intercept (0;-3)

f(-)=0 ..x+1 isafactorof f(x) v factor or (x - 3)
— 2 _ 9y |
J(x)=(x+1D(x" -2x-3) v v quadratic factor
for x-intercepts: f(x)=0 - Sy =0
ie. (x+1*(x-3)=0 ' v/ factorisation
x=-1 or x=3 v’ both values
For turning points: f'(x)=0 v’ definition= 0
3x2 -2x-5=0 v’ denvative
Bx-5)(x+1)=0 v factorization
X =% or x=-1] v both values
f(-D)=0 .. (-L0) v y-value/ TP
. . . 5.
f@=-9% = G99 /- (5948) / y-value/ TP
Y
I/ : .
v v/ each turning point

v' y-intercept on graph or in
X calculations
v’ x-intercept

v shape

(%) a7)
[35]
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QUESTION 8
L1 A=mR?P+ .. (1) /  equation on A ( 2 or 0)
R+7r=200 woeererr oo, (2)
Sr=200-R v/ equation
Subst (2) in (1):
A=nR? + 7(200 - R)? - v substitution

= zZR* + (40 000 — 400R + R?)

=27zR* — 4007R + 40 0007 - (4)
.. dA L.
8.1.2 At minimum: ﬁ- = {) v derivative = ()
ie. 47R-4007r =0 v correct calculation of
derivative
R = 4007
4
=100 mm v’ value for R
sor =100 mm (4) <V valueof r

8.1.3 Since R = r = 100 one will not get the desired shape
v' v/ valid explanation

but a shape with two equal circle which touch (2)

externally.
Equal radius : 1 mark

Ifa diagrmn 1s drawn, showing 2 touching circles

(2 marks)
8.2 821 Noprofit = P=0
-;—0x2+6x-130=0 VP=0
x* —=160x + 4800 =0
(x —40)(x —120) =0 v/ factorization

x=40km/h or x=120km/h (3)  both values of x



OR

8.2.2

B

823

18

P=--§-x2+6x-180
80

480—-6x=10
x=80km/h

| OR x = 40+120 — 80 km/ h

P,
P
P === (80)" +6(80) ~ 180

P=-240+480-180

= R 60,00
—_
2a
.= 6
2
x=(-6)(-%)
x =80 km/h
P =R 60,00
ForlossP <0
3

— - x*+6x~-180<0
80

x? —160x + 4800 >0
(x — 40)(x —120) >0

OR

30<x <40 km/h or x>120 km/h

30<x <40 km/h or x 2120 km/h

[f40 <x <120 or
[f40 <x <120

(3)

(3)

[21]

-1 if units is left out in 8.2.2

v' interpretation /=0

v derivative

v’ value of x

Vv 4

v/ substitution

v/ value for P

v’ formula

v’ substitution

v’ speed

v' v substitution & answer

v' setting up the inequality

v' v/ accept any of these 2

possible answers

ignore: x 230 (given)

max -



QUESTION 9
9.1 911 x<60
- C/A marks
y <100 throughout the -
question

0.1.2 x+y=280

2.1.3  2x+1y<60 ordx+3y<360
. Profit = 40x+80y="P
0.3 See graph below
9.4 Maximum profit if x =15 and y =100

(accept any x between 15 and 20) If m =-2 is used
9.5 P = 40(15) + 80(100)

= R 8 600
9.6
..2_£+..J.i = 50
3 2
= 4x+3y=300
max. P nowif x=0and y=100
1.e. 0type M, 100 type B.
P_.. =40(0) + 80(100)
= R 8 000
Y
160

19 .

for search line give
% for (60;40) and

% for P,.. =5600

(2)

(1)

(1)
(1)

(3)

(<)

(4)
[16]

v/ each inequality

if x=M; y = B in inequalities
1if = sign left out: -1 once

v inequality

v'LHS v/ RHS + inequality

v equation
v either dotted line

VvYVor(0

v/ substitution

v answer

v/ new equation

(-1 1f 1nequality)

v'v/ valuesof x &y
If m=-2: feasible region is li:
segment. Answer (60; 20)
Pmax = R4000

v  answer

TOTAL : 200



