11 (i) {yzaX :>} Iny=Ina* = Iny=xlna = 1Y g M1 21
y dx
Y yiha= Y _anax Al* | L11b
dx dx
(2)
i X xlna dy xlna
() [y=a"=} y=e" = 5 = (naje M1 2.1
X
Alt1
dy &
= 2 =a‘lna* Al* 1.1b
dx
(2)
(i) di(2tan y) = 2sec’y M1 | 1.1b
y
dX 2 2 dy
{x=2tany =} — =2sec’y or 1=(2sec’y)—= Al 1.1b
dy dx
dX 2 2 dy
—=2(1+tany) or 1=2(1+tan“y)— M1 1.1b
dy dx
2 2 2
Eg. oo 1+(5j S L. P SRS
dy 2 dy 4 dy 2
Al 2.1
dx  4+x° dy 2
= —= = 2=
dy 2 dx  4+x°
(4)
P M1 1.1b
(ii) {x=2tany =} y=arctan(§} = g—yz%x(%j
Alt 1 X [1+(ij ML | 11b
2 Al | 11b
j%: = j%: 12 33_1: 412
2l1+ X 2+ % X
4 2 2 Al 2.1
d_y_ 2
dx  4+x°
(4)

(6 marks)




Question 11 Notes:

(i)
M1: Applies the natural logarithm to both sides of y = a*, applies the power law of logarithms and
applies implicit differentiation to the result
Al*: | Shows g—y =a”Ina, with no errors seen
X
(i)
Alt 1
M1: Rewrites y = a* as y = e** and writes j—y = ce*, where c can be 1
X
dy .
Al*: | Shows PVl a*Ina, with no errors seen
X
(i)
M1: Evidence of 2tan y being differentiated to 2sec® y
. . . dx 2 2~ dy
Al Differentiates correctly to show that x = 2tany gives v =2sec’y or 1=(2sec y)d—
y X
M1: Applies sec’ y =1+tan®y to their differentiated expression
dy 2 .
Al: Shows that —= = ——, with no errors seen
dx 4+x
(i)
Alt 1
M1: Evidence of arctan(1x); 4 =0 being differentiated to 1 ;2 ;v A, u#0
1+(,uX )
Note: A can be 1 for this mark
M1 Differentiates y = arctan(Ax); =0, 2 =1 to give an expression of the form (—zx (1)
1+(4x)°)
Differentiates y = arctan (ﬁj correctly to give dy = %x(lj 0.e.
Al: 2 dx [ (X] J 2
1+ -
2
Al: Shows that ay = LZ with no errors seen
X

dx




