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Mark Scheme
Question Scheme Marks
Number
1. (a) sin360 =sin(260+0) = sin 26 cos &+ cos 20sin & Bl
=2sin6’c0526’+(1—2sin29)sin0 Bl B1
=2sin@—2sin’ @ +sin@—2sin’ 6 M1
=3sinf—4sin’ 6 * cso | Al 5)
3
. N3 (3) 343 343 943
b) sin30=3x——-4| — | = - = or exact
®) 4 4 4 16 16 * MIAL (2
equivalent
[7]
x+2),-3(x+2)+3
2. | f(x)z( ) (2 ) MI Al Al
(x+2)
_x2+4x+4—3x—6+3_x2+x+1 cso | Al 4
(x+2) (x+2) “@)

(3] -
X+ 5 + Z
(© f(x)="——5—
(x + 2)
Numerator is positive from (b)
X#-2 = (x + 2)2 >0 (Denominator is positive)
Hence f(x)>0

Alternative to (b)

Accept equivalent arguments

2
(b) x2+x+1=(x+%j +%, >0 for all values of x.

i(x2+x+1):2x+1:0 S T ST
dx

A parabola with positive coefficient of x* has a minimum => x* +x+1>0

MI AL, Al (3)

BI 1)
[8]
MI Al
Al A3)
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Question

NUMmber Sheme Marks
V3 . 1
a =— = x=2sin—=2x—=+2 =>PeC
3. (@ y 2 2 72 v Bl 1)
Accept equivalent (reversed) arguments. In any method it must be clear
.1 . )
that sin— =—— or exact equivalent is used.
4 42
dx dy
b —=2cos or l1=2cosy—
(b) 4 y Y3 M1 Al
dy 1 oL
— = May be awarded after substitution | M1
dx 2cosy
_r dy_ 1 cso | Al 4
T4 T e 2 “)
(©) m'=—+2 Bl
y_ﬁz_w(x_vz) M1 Al
V4
y:—\/2x+2+z Al €))
[9]
- dy (9+x2)—x(2x) 9— 2
4. i —== > =— M1 Al
dx (9+x2) (9+x2)
Do) 920 = x=43 M1 Al
dx
(3,%), (—3,—%) Final two A marks depend on second M only | A1, A1  (6)
.. dy 3 2x 2 2x
11 —=—(1+e")?>x2e M1 Al Al
(ii) =51+
1 1
x:%1n3 = d—y:%(1+eh‘3)2x2eh’3=3><42><3=18 ML AL (5)
[11]
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Question
Number Scheme Marks
5. |@  RP=(N3) 4P = R=2 MI Al
tang =3 = a:% accept awrt 1.05 | M1 Al (4)
. . 1
(b) sm(x+ their a)=§ —| M1
x+ theira—ﬁ (5—7[ B—”j Al
6 L6 6
x:%,% accept awrt 1.57,5.74__| M1 Al (4)

The use of degrees loses only one mark in this question. Penalise the first

time it occurs in an answer and then ignore.

8]
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Question

Number Scheme Marks
6. (a) y=In(4-2x)
e’ =4—2x leading to x=2 —%ey Changing subject and removing In | M1 A1l
1, 4 1 .
yzz—Ee = f HZ—EG % cso | Al
Domain of f' is Bl “4)
(b) Rangeof f'is f'(x)<2 (and f'(x)e ) Bl 1)
C
(c) £-1(x)
21
Shape | Bl
1.3 1.5 | Bl
In4 | Bl
In =
y=2 Z\ B1 )
(d) x,=-03704, x,~-0.3452 cao | B1,Bl (2)
If more than 4 dp given in this part a maximum on one mark is lost.
Penalise on the first occasion.
(e) x,=-0.35403019 ...
x, =—0.35092688 ...
x, =—-0.35201761 ...
x, =—0.35163386 ... Calculating to at least x, to at least four dp | M1
k =~—-0.352 cao | Al 2)
[13]
Alternative to ()
k =~—-0.352 Found in any way
Let g(x)= x+%e"
g(-0.3515)~+0.0003, g(—0.3525)~—0.001 M1
Change of sign (and continuity) = k& €(-0.3525,-0.3515 )
= k=-0.352 (to 3 dp) Al 2)
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Cuestion Scheme Marks
Number
7. (a) f(-2)=16+8-8(=16)>0 Bl
f(-1)=1+4-8(=-3)<0 Bl
Change of sign (and continuity) = root in interval (-2, 1) Blft 3)
ft their calculation as long as there is a sign
change
(b) d—y:4x3—4:0 = x=1 M1 Al
dx
Turning point is (1, —11) Al 3)
() a=2,b=4,c=4 B1B1B1@3)
(d) I\\ rfrl
\\\ ll/
% / Shape | Bl
\ / ft their turning point in
/ BI ft
\C f correct quadrant only
\"~..\\ / 2and -8 | Bl 3
5(1.-:‘.')
(e)
(1,11
E Shape | Bl 1)
[13]
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Cuestion Scheme Marks
Number
8. (1) sec’x —cosec’x = (1 + tanzx)—(l + cotzx) M1 Al
=tan’x—cot’x Xk cso | Al 3)
(if)(a) y=arccosx = x=cosy B1
. (7 . /4
x:sm(g—yj = arcsmx:E—y B1 2)
Accept
arcsin x = arcsin cos y
(b) arccosx+arcsinx=y+%—y=% B1 1)
[6]
- awernatives forcy
sec’x —tan’x =1 = cosec’x —cot’x M1 Al
. 2. 2 g2 12
Rearranging sec’x—cosec x =tan"x—cot"x kK Al 3)
(o)
1 1 fa2. 2
(LHSz N :s1n)2c c':0§ x]
cos’x sin“x  cos“xsin x
s 2 2 - 4 4 fa2s 2 ) 2
SInN“X CcoS“x SIN X —COS X (Sln X —COS X)(Sln X+ COS .X)
RHS =~ -2 =0 270 2 I MI
cos’x sin"x  cos xsin'x cos xsinx
sin’x —cos’x
I Al
cos xsin‘x
= LHS %k or equivalent | Al 3)

38




