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4 (d) Range of ff(x) is 0, ff(x) €3 M1 1.1b
Alt 2 7 7
As ) >3, then ff(x) = ) has no solutions Al 2.4
(2)

Question 4 Notes:

(a)
M1: | For one “end” fully correct; e.g. accept f(X)...0 (not x..0) or f(X) €4 (not X € 4);
or for both correct “end” values; e.g. accept 0 € f(x),, 4

Al: Correct range using correct notation.

Accept 0,, f(x) €4,0, y€4, [0,4), f(x)..0 and f(x) €4

(b)
M1: Attempts to find the inverse by cross-multiplying and an attempt to collect all the x-terms (or
swapped y-terms) onto one side.

M1: A fully correct method to find the inverse.
4x

Al: A correct f-1(x) —12 3 , 0,, Xx€4,o0.e. expressed fully in function notation, including the
domain, which may be correct or followed through from their part (a) answer for their range of f
» 12x 4(3x +4) - 16 16 \L
Note: | Writin = as y= — y=4- leads to a coprect
9y 3X+4 y 3x+4 y 3x CSC u
: 1m 16
fi(x) = -4°,0, xe4 a\
0= gzt | 5

(© |

s
M1 Attempts to \b@W (x) é ’;’( -,
M1: pres agthod of “rati 11 99 .

denominator” for their denominator.

A1*: | Shows ff(x) = with no errors seen.
3x +1
Note: The domain of ff(X) is not required in this part.
(d)
M1: | Sets x to ! and solves to find X =

3x+1 2

. 7 . . . . .
Al: Finds x =- 3 rejects this solution as ff (x) is valid for x...0 only

7 .
Concludes that ff(x) = has no solutions.
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- x X 1dy
11 (i) {y:a —>} Iny =lna® — Iny=xlna — =Ina M1 21
o o y dx '
dy
=ylna — =a‘lna * Al* 1.1b
dx X
_ @
H _AaX _~xlna dy _ xIna
M) {y=a-} y=e" - 7 =(na)e ML | 21
Altl _y
— " =a‘lna* Al* 1.1b
dx
_ o)

(ii) d f2tan yl = 2sec’ y M1 1.1b
dy o '
{x=2tany —} d§ =2sec’ y or 1 =(2sec? y) dy Al 1.1b

™ o@rtnty) o 1 =2(1+tan’ y)_ \)\4@11 1.1b
_ dy O
dx ! ﬂX
Eg. . =2/1+ —2 1&@&
~d
y —@— 2! J+ Al | 21
dx  4+x°
- =
dy dx 4+
% (@)
(i) [x =2tany -]} y=arctanE|XE| dy = 1 : >< 12m| M1 1.1b
] X 311 J M1 | 1.1b
- - b2 | Al | 11b
dy 1 dy 1 dy 1
= —_ =
dx 21 X8 dx 2 i dx Bd+xa
+ +
Ay 2| 2 | Al | 21
dy 2
— =
dx 4+x°
(4)

(6 marks)
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12(a) | y=ax‘+c M1 3.3
x=0,y=4—>c=4
X=50,y =24 — 24=a(50)? +4 — a="" = * or0.008 ML | 34
50 125
y= T +4 {50, x, 50} Al | 1ib
125
3)
(@) y =ax’ +bx + ¢
Aty | X0 y=4—c=4 M1 | 33
x =50, y =24 — 24 =2500a + 50b + 4
X =- 50, y =24 — 24 =2500a - 50b + 4
0=100b — b =0 0 1
24 =2500a +4 — a= =~ or 0.008 M1 34
2500 125
y= T ¥ +4  {-50, x, 50} \)\4&1 1.1b
125 cO. !
\ >
E e a * (3)
(b) x=50-19=31 —y= ) VAO M1 3.4
[ T2 ﬂ
y =11.688 € ‘—>‘ e can S&fd»l ec@\efect Al 2.2b
_pﬁ‘ém% B
(b) X+4—> 8= x> — x = 1000 M1 3.4
Alt 1 125 125
x =31.6227766... — Distance from tower =50 - 31.6227766...
=18.3772234...{€ 19} — Lee can safely inspect the defect Al 2.2b '
(2)
» The thickness/diameter of the cable has not been incorporated into
the current model B1 3.5
¢ Weather conditions (e.g. strong winds) may affect the shape of the '
curve
¢ Walkway may not be completely horizontal
(1)

(6 marks)
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Question 12 Notes:

(a)
M1: Attempts to use a model of the form y =ax’ + ¢ (containing no x term)
M1: | Uses the constraints X =0, Y =4 and X =50, y =24 (or X =- 50, y =24 to find the
values for their ¢ and for their a

—+

Al: y= X2 +4 (Ignore - 50 » Xy 50)
125
(a)
Altl
M1: Attempts to use a model of the form y =ax*+ bx + ¢ and finds or deduces that b =0
M1: Uses the constraints X =0, y =4; x =50, y =24 and X =- 50, y =24 to find the
values for their c, for their b and for their a

—+

Al: y = X2 + 4 (Ignore - 50 ” X 9 50)
125
(b)
M1: | Substitutes x =50-19{ =31 or x =-50+19{=- 31 into their quadratlc odU\A
Al: ' Obtains Y =awrt 11.7 and infers from the model that Lee ca e defect
(b) e 3' .
Altl ??
M1:  Substitutes y =12 \Nhé&(uga odid @xes find X =
Obtal ower as aﬁ@ fers from the model that Lee can safely inspect the

e t
©
B1: | Seescheme
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14 7 u=4x  v=e? u =4x C:ju =4
y =dxe Idu dv g * -
| =4 =-2e % dv 1 o
o gdx dx i 1dx =e vV =- 2e i
dY o2 gye ML | 21
dx _ Al | 11b
At P(l, 46'2), m =4e?-82=-4e?—>m = -1 or 1e2 M1 11b
' C -4e 4 .
2
y-de® =0 (x-1) and ¥ =0 = - de®=C (x-1) —x M1 | 3.a
{y=0-x=1- 16}
” > B M1 | 21
_lee dx =- 2xe - F 2e dx Al 11b
- _ 2xe-2x_ e-2x ) 1 llb
Criteria CO ‘\)\‘
l -
* e e-sz:E_ e 0L @5@6 | ML | 21
o Areatriangle = 16e 2] V&@‘-’ ?)2
‘ \N g 3 ‘ M1 | 3.la
Area@‘e Ze Al 1.1b
Pre -
(10)

(10 marks)




