Question Scheme Marks AOs

10 sin(6@+h)—sin 6

Use of
@+h—0 Bl 2.1
Uses the compound angle identity for sin(4+B) with 4=6, B=nh M1 L1b
= sin(@+h) =sin@cos h+cos@sinh ’
. T . N .
Achieves sin(@+ h)—sin 6 _ sin @ cos 7+cos@sin i —sin @ Al L1b
h h
:ycoseﬁL(COSh_l)sine Ml | 21
h h
Uses h —0, ﬂ—ﬂand cosh-1 -0

sin(@+ h)—sin @
©@+h)-6

Hence the limit,_,, = cos @ and the gradient of Al* 2.5

the chord —» gradient of the curve = % =cos@ *

(5 marks)

Notes:

sin(@ +h)—sin &

B1:  States or implies that the gradient of the chord is or similar such as

sin(@ + 66) —sin 6
0+86—-6
M1: Uses the compound angle identity for sin(4 + B) with A=6, B="h or 60

for a small /7 or 660

. N o
Al: Obtains singcosh+cosOsinh—sin 6 or equivalent

h

M1: Writes their expression in terms of s/ and =2 h-1

h h

Al1*: Uses correct language to explain that ::—J; =cos@

sin /1

For this method they should use all of the given statements # — 0, -1,

cosh—1 si11(6?+h)—si116?_c

— 0 meaning that the limit,_,, 0s 6@
@+hn-6

and therefore the gradient of the chord — gradient of the curve — % =cos@




Question Scheme Marks AOs

10alt Use of sin(@+ h)—sin @ B1 21
@+h)-06
) ) S 6’+ﬁ+ﬁ —sin 49+——ﬁ
S sin(0 +h)—sinf _ 2 2 2
©+h)=-0 & MI | 1.Ib
and uses the compound angle identity for sin(4 + B) and
sin(4 — B)with 4=o+2, p="
2 2
Achieves sin(@+ k) —sin 8 _
h
Al 1.1
[sin(@ + g) cos (%) +cos(9 + g] sin (zﬂ - |:sin[9+ g) cos (g) - cos(@ + g) sin(ZH b
h
sin (hj
__\2) xcos(9+ﬁj Ml 2.1
h 2
2
sin| — )
Uses h_>0,g_>0hence 7 —>1land COS(H-I-E)—)COS@
_ 2 ‘ AT* 2.5
Therefore the limit, ,, sin(0 + 1) ~sin = cos @ and the gradient of
@+h)—-6
the chord — gradient of the curve — b _ cos@® *
(5 marks)

Additional notes:

Al*: Uses correct language to explain that ((11—)‘; = cos @ . For this method they should use the

()
sin| - 5
(adapted) given statement 4 — 0, % —> 0 hence o I with cos [9 + Ej —>cosd

2
sin(@ +h)—sin @
@+h)-60

chord — gradient of the curve = ((11_)/ =cosf

meaning that the limit, ,,

=cos @ and therefore the gradient of the




