UPSKILL 6.1

1() y (cm)

A

14 & Graph of y against £

124

ol e .-

20 40 60180 100 120

~
N

() (i) y=hF +k

h = Gradient
_ 6.7
100

h=0.067

k =y-intercept
k=6

(ii) WhenF=0,y=6c¢cm

(iii) Wheny = 10.8, F = 72 N

2 (a) T (o C)

Graph of T against t
33.0+ - ‘
825 ==mmmemmmala

32.0+

31.0+
30,5 [EEEHE TR

30.01

29.0+

o) e e i R SRR S R

[l e it et bl

—t (s)
0o 2 4 6 8 10
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(b) (i) Whent=0, T = 28°C
(i) When t =5, T = 30.5°C

(iii)) When T=32.5,t=9s

UPSKILL 6.2

1(a) y=hx3’+kx2
y
— =hx+Kk
x2

y
Y==, X=X
2

Gradient = h
Y-intercept = k
(b) y= hx+5
X
Xy = hx? +k

Y =xy, X=x?

Gradient =h
Y-intercept = k

© y = hx®
log1g y =logqp h+klog g X
log1g y =klog g X+1log1gh
Y =Iloggy, X =logg X

Gradient = k
Y-intercept = log 1o h

Gradient = %

Y-intercept =

|~

2(a) 16p°x=(y-0)?
apJx =y-q
y:4p\/;+q
Graph of y against Jx s a straight line.

Gradient = 4p
EXCEL Additional Mathematics SPM
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Y-intercept = q

(b) yx9=p
log1g y+qlogqg x=logqg p

log 10 y =—qlog g x+1l0g 10 P
Graph of log g y against log 1o x is a straight line.

Gradient =—q

Y-intercept = log g p

3(a)

0.7 0.8 1.0 2.0

10.8 8.6 5.8 2.2

X
y 14.6
1

— 2.78

X

2.04 1.56 1.00 0.25

144

12 4

104

9.7 —» s

: 1
Graph of y against 2

14 -1
=13

; 1

0) () y =4k
X

05 1.0 15120 25 30

X2
1.78

h = Gradient = £ =49
2.65

k = Y-intercept =1

(if) When x = 0.75,

1

—=1.78
x2

From the graph, y=9.7
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4 (a)

X 0.2 0.6 0.8 1.2 14
y 5.03 2.45 1.96 1.32 1.10

y& 2.25 1.90 175 | 145 | 1.30

yJx
A a] i .
Graph of y.[X against x
3.0
2.5 24-175=065
2.0+ “:—"
B e Ao pamaty e,
LRy 0.8 \‘\\
' :“’\aa.
1.0 :
0.5 i

O 02 04 06 0.8 1.91;%.2 1.4

b)) y=-"x+L
X
y/x = px+q

g = Y-intercept
=24

p = Gradient
0.65

0.8
=-0.8

(if) When x = 1.12,
yJx =15
yv1.12 =15

15

y= v1.12

y=14
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5(a)

X 1 2 3 4 5 6
y 16.3 37.5 63.7 95.0 | 131.3 | 1725
% 16.3 18.75 21.23 | 23.75 | 26.26 | 28.75
%
X
A y
Graph of — against x
30+ X
30-20
25T =10
201+
6.5-25=4.0
L
10T
51
t f t f t — X
O 1 2 3 4 5 6
(b) y=px(x+aq)
y = px° + pax
g pX+pq
X
p = Gradient
10
==—=25
P 4
pg =Y-intercept
2.50=14
g=>5.6
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6 (a)

P 15 25 40 48 55 60 70
V 25.0 15.1 9.6 8.1 7.0 6.4 55
1
o 0.040 | 0.066 | 0.104 | 0.123 | 0.143 | 0.156 | 0.182
1
Vv
A
0.18 + Graph of lV against P
0.16 T
0.14 + ;
0.125 [ ;
012 T i
) ' ! 0.143-0.066
210 = 0077
0.08 + ot
........ 458
0.06 + 55 — 05 E
=130 .
0.04 :
0.026 |« - - .
0.02 + /1 !
; : : — : } = > P
o 10 20 30 40/50 60 70 80
485
(o) (i) PV =d
1.1
PV d
1 15
vV d
1 = Gradient
d
1 _0.077
d 30
d= 30 =390
0.077
(ii) When P =10, \%: 0.026
V=385cm?

(iiii) When V = 8, vl -0.125

From the graph, P = 48.5 cm Hg
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7(a)

1.0 2.0 2.8

3.7

4.4

7.2 15.8 28.8

57.5

100

0.86 1.20 1.46

> |< < |x

1.76

2.00

log,, y
/

2.0
1.81
1.61

1.4
1:36 =7

1.2
1.0

‘ Graph of log, , y against x

(b) () y = hk*
logqg ¥ =xlog1g k+1logqgh

Y-intercept = 0.53
|Og 10 h=0.53
h=3.4

1.15
logqq k = == = 0.3382
910%=33

k=22
(ii) When x = 2.5, from the graph

|Og 10Y= 1.36
y=229

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

EXCEL Additional Mathematics SPM



8 (a)

X 15 2.0 3.0 5.0 7.0
y 9 17 47 170 | 370
logiox | 018 | 030 | 0.48 | 0.70 | 0.85
logioy | 0.95 | 123 1.67 | 223 | 257
lg y
A
Graph of Ig y against Ig x
3.0t
25 7 1
20 fEEE
95
16 3 :
JIEEEEl S OB el SR EEE IR o seee s
L 0.85-0.18/= 0.67
0.51
e —e——p——— | X
O 01 02 03 04 05 0.6\0.7 0.8
0.615
(b) (i) y=px"

log1g y=nlogqg x+logqg p

log 19 p =Y-intercept
log1p p=0.5

p=3.16

n = Gradient
162

n=—-=242

067

(if) When y = 100, logio y = 2
From the graph, logqg x =0.615

x=4.12
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9(a)

X 15 2.0 2.5 3.0 3.5 4.0

y 6.8 5.6 4.4 3.2 2.3 15

X2 2.25 4.00 5.06 9.00 | 12.25 | 16.00
logiey | 0.83 0.75 0.64 0.51 0.36 0.18

Graph of log, , y against x2

061 0.75-10.18

I

o
o1
N

0.42
0.4

VA
]
1
1
1
1
1
s EilaaRaasElIiaiiaiin

0.1+

log ¥ = logyg t—x* logsg k

IOglO y Z—XZ IOglO k+loglot

—log1g k = Gradient
0.57

—logpk= ———
J 10 12

0.57
logigk = ——=0.0475
J10 12

k=112
logqgt = Y-intercept

|Og 10 t=0.94
=871

ii) When x = 3.3, x2 =10.89
(ii)

From the graph, log g y =0.42
y=2.63
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10 (a)

8.4 3.4 1.7 0.9 0.4

100 | 050 | 033 | 025 | 0.20

X |~ =< %

Graph of y against %

» ~ o ©
! ! I '
t t

8.4-04

1

@) : i f f —>
2 04/06 08 1.0 X

-1+ 0.56

-1.6

ol

(b) (i) hy =t+2
X
_£+ZGJ
R
h

_2(1),t
y= X) h

2 = Gradient
h
2_8
h 08
h= ZX%
8
h=0.2
t .
n = Y-intercept
Y16
h
L =-16
0.2
t=-0.32
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(if) When x = 1.8, 1 0.56
X
From the graph,y =4

11 lgy=mlgx+c
lgy=mlgx+3

lgy=2Igx+3
lgy-2lgx=3

lgy-1lg x> =3

y
|0g [—J =3
10 X2

y 3
- =10
X2

y =1 000x>
12 x—y=m(xy)+c

For the point (2, 2), xy=2and x—-y =2,
2=m(2)+c ... (1)
For the point (8, 5), xy=8and x—-y=5,
5=m(8)+c ... (2)

2)-(1):3=6m
1
m=—

2

From (1) : 2==(2)+c

L
2
c=1
x—y:%(xy)+1
2X—2y =Xxy+2
Xy+2y =2x-2
(x+2)y=2x-2
_2x-2
X+2

13 1: m(l}rc
y X

For the point (2, 7), 1 =2 and 1 =7
X y

7=2m+c ... (1)
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For the point (5, 1), l:5 and l=1
X y

1=5m+c ... (2)

2-@1): 6=3m= m=-2

7=2(-2)+¢ ... (1)
c=11

=-2 (£]+11
X

[ —2+11x
X

L
y
L
y

14 y:ab&
l0g10 y = logy ab¥*
| | log 1o b¥*
0910 Y =10010 a+10g19
logig ¥y =091 a+ﬁloglob
|Oglo y:\/;loglo b+|Ogloa

For the point (1, 5), Jx =1 and logipy=5,
5=|Oglob+|ogloa (1)

For the point (3, 1), Jx =3 and logpy=1,
1=3loggb+logga ... (2)

1-@:
4=-2 |Og 10 b

loggb=-2
1
100

From (2) :
1=3loggb+logqg a
1=3(-2)+logqp a

logiga=7

a=10" = 10 000 000

_a
T

log19 Yy =log1pa~-xlogig b
log 1o y =—xlog g b+1logqg a

15 y

For the point (-1, 8), x=-1and log1p y =8,
8:—(—1) |Og 10 b+|Og 10 a
8=loggb+logga ... (1)
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For the point (3,0), x=3 and logq y =0,
0=-3loggb+logpa ... (2)

(1)*(2) 8=4|Oglob
2=|Og]_0b
b=10% =100

From (1) :
8=2+logypa
logipa=6
a=10%=1000 000
1 q
16 —y=x+—
2y X
1 2
=Xy=X"+
> y q
xy=2x2+2q

For the point (7, 2), x> =7 and xy = 7,
2=2(7)+2q

2q=-12
q=-6

For the point (0, h), x* =0 and xy = h,
Xy = 2x% + 2q
h = 2(0) + 2(-6)
h =-12

l0g19 ¥ =1091910* ~log g x°

IOglO y=4—2|oglo X

For the point (-1, p), log;op x=-1and log;py=1p,
p=4-2(-1) =6
For the point (r, —2), logig x=r and logg y =-2,
—2=4-2r

r=3

18 yx" =d
log 19 y+nlog 1o X=1log o d
log1g y =-nlog g X+log g d

Gradient = —E
5
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For the point (5, 0), log1g x=5 and logg y =0
log1g Yy =-nlog g x+1log 19 d
O:—§(5)+|Oglod

|Og]_0d =2
d =100

19 y = hk*~2
log1g ¥ =l0g19 (hkx_z)
log 19 y = log 109 h+ (x—2) log 19 k
log1g ¥y =(x-2) log 1o k +log 19 h

Gradient =2
logigk=2
k =102 =100
For the point (3, 0), (x—2)=3 and log.o y =0

logqg ¥y = (x—2) log g k +log 19 h
0=3(2)+logyoh

|Og10h:—6
h=10"°% = 1
1 000 000
h
20 =—
y X+k
Xy+ky=h
ky=—xy+h
——ix +—
Y= 09
Gradient = L
2
U
k 2
k=2

For the point (4, 4), xy=4 and y=4,

y——lnyr—
k k
1 h
4=——(4)+—
2() 2
8=-4+h
h=12
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UPSKILL 6.3

1(@a) 10M =a(m +1°
M =logoa (T +1)°

M =|Ogloa+blog]_0 (T+1)
M =blog, (T +1)+1log o a

(b)

T 1 3 5 7 9
M 0.51 0.84 1.04 1.18 1.28
logw (T+1) | 0.300 | 0.600 | 0.780 | 0.90 1.00

M

A
Graph of M against log,,(T + 1)
1.4+

—i -t
1 il
T T

1.28 -0.40
0.73 [am <=t =088

i i =
1.0-0.2=0.8

o
~
}

<—0.18

} = } t — l0go(T + 1)
O 02 04%6 08 1.0 10

(c) (i) M =blog o (T +1)+log g @

b = Gradient
_ 0.88
0.8

=11

logio a = Y-intercept
logioa=0.18
a=151

(ii) When T = 2.16, log 1 (T +1) =0.5
From the graph, M =0.73
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Summative Practice 6

1 x2y:a+bx

xy=1a+b
X

For the point (3, 1), l:3 and xy=1,
X

1=3a+b ...(1)

For the point (7, 9), 1 =7 and xy=9,
X

9=7a+b ...(2)

@-@1): 4a
a

8
2

From (1) :
1=3(2)+b

1

y

)
==p =|+n
y X

p

= Gradient
~02-0

0-04
=-05

n = Y-intercept
=0.2

3 ay=x+E
X

axy:x2+b

33
Xy=|=|X“+—=
a a

For the point (3, 0), x? =3 and xy=0,

0=—+—
a a

3+b=0
b=-3

For the point (7, 2), x? =7 and Xy=2,

2= [EJ(Y) + b
a a

2a=7+b
2a=7-3
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log1p y=(n-1)logip x+logyg p,

n—1=Gradient
n-1=-2
n=-1

For the point (2, 4), logp x=2 and log,g y =4,

logqg y=-2log 1 x+logg p
4=-2(2)+logg p

logo p=8
p =108 =100 000 000

5 (x+y)=mx?+c

For the point (4, 1), x? =4 and (x+y)=1,
1=4m+c ... (1)

For the point (7, 2), x* =7 and (x+Y)=2,
2=7m+c ... (2)

-@): 3m=

y=27%

7 log,y=mlog, x+c
For the point (-3,4) : log, x=-3 and log, y =4,
4=-3m+c ... (1)

For the point (-2,1): log,x=-2 and log, y =1,
1=-2m+c ... (2)

1)-(2): —-m=3

m=-3
From (1) : 4=-3(-3)+c

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021 17 EXCEL Additional Mathematics SPM



c=-5

Hence, log, y =-3log , x—5
log, y+3log, x=-5

log, y+logs, x3=-5

y
log [—J:—S
2 3

8 y:g+qx
X

y 1
o —
X (x2j+q

For the point (2, 7), iz =2 and
X

7=2(2)+q
g=3

For the point (4, p), iz —4and Y=p,
X X

p=2(4)+q
p=2(4)+3=11

9 (@)

y
X

1

1.7

3.5

4.7

5.6

6.5

1.7

4.9

8.1

11.2

145

161

147

127

107

WX
/

Graph of y,/x against x

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021
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(b) () y=avx+-L
X

T
y\/; =ax+d
a= Gradient
_95
3
=32
d = Y-intercept
=-15
(ii) When x = 3.6, from the graph,
yv/x =10
yv3.6 =10
10
y=—==5.27
V3.6
10 (a)
X 1 2 3 4 5 6
y 36.0 16.7 | 7.29 | 3.28 151 | 0.67
x—1 0 1 2 3 4 5
logyo ¥ 1.56 122 | 086 | 052 | 0.18 | 0.17
logyoy

A

Graph of Iog10y against (x — 1)

(b) (i) y=do**

log1g y=log10d +(x-1) log o b
log1p y =(x-1) log o b+logqd

Gradient = —%

log1gb=-0.35

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021
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b=0.45

Y-intercept = 1.56

logqpd =1.56
d=236.31

(if) When x =55, x-1=45.
From the graph logo y=0
y=1

11 (a) y=p°+X
log1o y =(b+x)log1g p
log1g y =xlogqg p+blogqg p

(b)
X 1 2 3 4 5
y 283 | 566 | 11.31 | 22.63 | 45.25
logioy | 045 | 075 | 1.05 | 135 | 1.66
logoy
A
184 Graph of log,, y against x
1.6T
1.4+
1.2
1.01
1.35-0.45
0.8 =09
0.6
0.4
0.2
0i5™ "
. f f : : — X
O 1 2 3 4 5 8
(¢) logqg p = Gradient
logo p= 09
10 3
|Og 10 P= 0.3
p=2
blog,p p=0.15
b(0.3)=0.15
b=21_o5
0.3
© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021 20
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12 (a)

X 2 3 4 5 6

y 106.0 | 785 75.0 67.0 61.0
logio y 2.03 1.89 1.88 1.83 1.79
10910 X 0.30 0.48 0.60 0.70 0.78

logyoy
4 Graph of log. , ¥ against log,, x
2.2
216”7 2716—1,94 Actual
2.0 022 TRy
48-p=048 | | Th—
1.8 |
1.6 Incorrect
1.4
1.2
1.0 » 090X

O 0.1 02 0.3 04 05 0.6 0.7 0.8

(b) (i) The value of y which is incorrectly recorded is 78.5.

Actual:
logioy = 1.94
y=87.1

(ii) yx" =k
log 10 Y +nlog g9 X = log 10 K
log 19 y =—nlog g x +log 10 k

—n = Gradient
022

0.48
n=0.46

log 19 k = Y-intercept
|Og 10 k=216
k=145
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13 (a)

X 2 3 4 5 6
y 339 | 292 | 263 | 239 | 2.23
Jx 141 | 173 | 2.00 | 224 | 245
logioy 053 | 047 | 042 | 038 | 0.35

logyoy
A

0.8

0.76 —

0.7

Graph of log,  y against [x

0.6
0.56 [#==4===n

0.57

0.4+

0.3+ 2.5

0.2

0.1+

FRES PG SR =uES PG =g SR P =2

: e : X
O 05 1.0t 15 20 25 o
1.2
b))  y=ap*
log1g Y =log1g (qp&)
logag ¥ = logso G++/x logyg p
log1o ¥ = Vx log1g p+logyg g

log 19 g = Y-intercept
log10q=0.76
q=5.75

log 19 p = Gradient

logyo p= ks

25

log,g p=-0.164
p=0.69

(i) When x=1.44, Jx =1.2.
From the graph, log g y = 0.56
y=3.63
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14 (a)

X 1 3 5 7 9 11
y 5 20 80 318 1270 | 5050
logio y 0.70 1.30 1.90 2.50 3.10 3.70
(x+1) 2 4 6 8 10 12
logyoy

A
40 | Graph of log,, ¥ against x+1)

3:57
3.0
2.5
2.0
1.5
1.0
0.5

0.1 f f f f t x+1)
O 2 4 6 8 10 12

(b) y:th+1
log1g ¥y =log 1o h+(x+1)log g k
logqg ¥y = (x+1)log o k +log g h

log 1o k = Gradient
3
logipk = —=0.3
910 10
k=2

logio h = Y-intercept
logiph=0.1
h=1.26
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15 (a)

(b) (i) The value of y which is incorrectly recorded is 1.7.

(i)

© EPH Publishing (M) Sdn. Bhd. (473626-T) 2021

X 2.5 3.0 3.5 4.0 45 5.0
y 1.0 1.7 4.1 5.5 6.8 8.0
Xy 2.5 51 | 144 | 22.0 | 305 | 40.0
X 6.25 | 9.00 | 12.25 | 16.00 | 20.25 | 25.00
xy
A

i 2

401 Graph of xy against x

351 y

30 t

25 +

207 } 40~ (-10)
151 Actual S )
10 +
st /[ ooreet |
: } f > x2

O /5 10 15 20 25

-5 E

_q o s o

i 25-0=25

Actual:
xy =8.1
3y=8.1
y=27

y=ox+
gx

xy:qx2+B
q

q = Gradient
50 _

=2 =
97 %5

24
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16 (a)

y 2.66 354 | 472 6.28 8.35 9.19
logso y 0.42 0.55 0.67 0.80 0.92 0.96

'0.96 ~ 0.55
1= 0.45

(b) (i) Wheny=7.1, log19 y=0.85
From the graph, x = 6.7

(ii) y =bd ?X
log10 ¥ = logo bd
log1o Y = logyg b+logq d**

log 10 y =log 19 b+2xlog o d
log1g y =2xlog g d +1log g b

log1pb = Y-intercept
logigb =0.3
b=20

(iii) 2logqp d = Gradient

2|Oglod = %

|Og 10 d =0.041
d=11
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17 (a)

X 15 2.0 3.0 4.0 5.0 6.0
y 2564 | 0.797 | 0.472 | 0.392 | 0.356 | 0.335
% 0.67 0.50 0.33 0.25 0.20 0.17
1
; 0.39 1.25 2.12 2.55 2.81 2.99
(b) q
y
A
4.0+
) Graph of - inatl
3.5 raph o 7 against —
3.0+
2.5+
2.0+
1.5+
1.0t
0.5+
Copb b b 1
O 0.1020.304050.60.7 X
© =941
y X
c_d+x
y X
1 _d+x
y cX
1 d(lj 1
—_—=—| — |-
y c¢cix/) ¢
1 = Y-intercept
c
1: 3.85
c
c=0.26
9= Gradient
c
d___155
0.26 0.3
d:—ExO.ZG
0.3
d=-1.34
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18 (a)

X 3 4

y 249 | 3.15

3.96

5.01

6.29

7.95

logip y 0.4 05

0.6

0.7

0.8

0.9

log4oy
A

0.9+  Graph of log,, y against x

0.8+
0.7 ¢
0.6 1
0.5+
0.4+
%fgsn

0.2+
0.1+

(b) (i) = %

log 1o y = xlogq9 p—log o b

log1g p = Gradient
logiyg p = %:0.1
6
p=1.26
(i) —logigpb =Y-intercept
- |Og 10 b=0.1

loggb=-0.1
b=0.79

(iiii) When x = 1.8

|Og 10Y= 0.28
y=191
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19 (a)

X 01 | 02 | 03 | 04 | 05 | 06
y 0.233 | 0.267 | 0.317 | 0.377 | 0.476 | 0.645
1
; 4.29 3.75 3.15 2.65 2.10 1.55
© 1
y
A ]
Graph of — againstx
5.0
4.85 \
4.5+
4.0 \\
MED S
3.0 AN
3.75-1.55 = 2.%.\
2.5
2.2 <~«-~~—1~--~-—-~\
2.0 .3
15 06-02=04] |
1.0
0.5 g
: X
O 0.1 02 0.3 0.4 10506
0.48
(c) a_ px+1
y
1. p,.1
y a4 g
L1 .
(i) == Y-intercept
q
1485
q
q=0.206
i) 2= Gradient
q
P _ 22
0.206 04
p=-1.13

(iii) When x = 0.48, from the graph,
l=2.2 = y=045
y
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20 (a)

y 2.667 | 0.583 | 0.222 | 0.104 | 0.053 | 0.028
X%y 2.67 2.33 2.00 1.66 1.33 1.00

(b) X%y

Graph of x2y against x

3.0

2.5

,L',/

2.0

1.0++

0.5

i ™
1.5¢= =

O 41 2 3 4%5 6

= Y-intercept

X X|k x|k
I
w
o

Il
Wl

= Gradient

(i)

L wlk|ly X
I
[«

I
|

|

X
|

[}

Il

|
Olr N

(iii) When x = 4.5, from the graph,
xzy =15
(45)2%y=15
15
Y sy
15
Y
y =0.074
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a
21 (a) R= k[z.nsTJ

logyg R =logqg k —%Ioglo 2.718
IOglO R= —%loglo 2.718+ |Oglo k

logig R = —0.4342$+ logyg k

(b)
T 15 20 25 40 50
R 132 | 19.0 | 229 | 316 | 346
logo R 1.12 1.28 1.40 1.50 1.54
Tl 0.07 | 005 | 004 | 0.03 | 0.02
logyo R

A
1.8+ Graph of log, , A against lT

1.72 —>

172 -1.12
=0.6

1

O 0.010.020.03 0.040.05 0.06 0.07

(c) log1g k = Y-intercept
log g k =1.72
k=52.5

—0.4342a = Gradient

043422 = - 28
0.07

0.6 1
a=——x——

0.07 0.4342
a=19.7
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