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Question Scheme Marks
Number
1. () sin360 =sin(20+0)=sin20cosd+cos26siné B1
=2sin@cos’ 0 +(1-2sin’ 0)sin 0 B1B1
=2sin@—2sin’ @ +sin§—2sin’ 9 M1
=3sin@-4sin*H * cso | Al (5)
3
: \3 \3 343 343 943
b) sin30=3x—-4| — | = — = or exact
(®) 4 4 4 16 16 M1Al  (2)
equivalent
[7]
x+2)",-3(x+2)+3
2. @) f(x)z( ) (2 ) M1 AL, Al
(x+2)
X +4x+4-3x-6+3 X +x+1 ¢so | a1 A
(x+2) (x+2) )
, 1Y 3
(b) x*+x+1= x+§ +Z’ >0 for all values of x. M1 AL Al (3)
(3] -2
x+§ +Z
) f(x)=—s——
() (x+2)2
Numerator is positive from (b)
X#-2 = (X+ 2)2 >0 (Denominator is positive)
Hence f(x)>0 B1 (1)
(8l
~[Alternativeto(®)
1 3
—(X*+x+1)=2x+1=0 = Xx=—= = X*+x+1==
S ; AR
A parabola with positive coefficient of x* has a minimum = x> +x+1>0 | Al 3)
Accept equivalent arguments
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Number
Vs . T 1
a =— = X=2s8iIn—=2x—=+2 = PeC
3. @ y=7 R ol S B1 (1)
Accept equivalent (reversed) arguments. In any method it must be clear
that sinZ = L or exact equivalent is used.
4 2
(b) %=2cosy or 1:2cosyd—y M1 Al
dy dx
dy 1 I
— = May be awarded after substitution | M1
dx 2cosy
y—Z = y_1 cso | Al 4
4 dx /2 )
(© m' =—+/2 Bl
T
y_zz_\/Z(x—\/Z) M1 Al
T
yz—\/2x+2+z Al (4)
[l
_ dv  (9+x%)—x(2x 9—x2
4. (i) —y=( ) S ) = XZ M1 Al
dx (9+x) (9+x)
dy _ 2 _ _
d—_0:>9—x =0 => x=413 M1 Al
X
1 1 .
(3, Ej’ (—3,—gj Final two A marks depend on second M only | A1, A1  (6)
H dy 3 2% Z 2X
(ii) d—X=§(1+e )2 x2e M1 Al Al
1 dy 3 n3\3 3 _ Z _
x=5In3 = &_E(“e )2 x2e" =3x47x3=18 M1A1l (5)
[11]

PMT



PhysicsAndMathsTutor.com

uestion
?\lumber Scheme Marks
2
5. @ R =(3) +1* = R=2 M1 Al
tana =3 = a:% acceptawrt 1.05 | M1 A1 (4)
. . 1
(b)  sin(x+ thell’a)=§ M1
. 7 (5t 13x
X+ theira=— | —,— Al
6 (6 6 j
x=%,% accept awrt 1.57, 5.7 M1Al (4)
[8]

The use of degrees loses only one mark in this question. Penalise the first
time it occurs in an answer and then ignore.
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Number Scheme Marks
6. (8 y=In(4-2x)
e’ =4-2x leading to x = 2—%ey Changing subject and removing In | M1 Al
1 X -1 1 X
y=2—5e = f HZ—EB % cso | Al
Domain of 7 is B1 (4)
(b) Rangeof f™is f*(x)<2 (and f *(x)e ) B1 (1)
fix
© 21( )
-
b2 \ Shape | B1
- 15| B1
\ In4 | B1
In4
y=2 Bl 4)
(d) x =-0.3704, x,~-0.3452 cao | B1,B1 (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, =—0.350926 88 ...
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 (e)
k ~—0.352 Found in any way
Let g(x)= X+%ex
9(-0.3515) ~ +0.0003, g(-0.3525)~—0.001 M1
Change of sign (and continuity) = k e(-0.3525,-0.3515 )
= k=-0.352 (to 3dp) Al 2
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Number Scheme Marks
7. (@) f(-2)=16+8-8(=16)>0 B1
f(-1)=1+4-8(=-3)<0 Bl
Change of sign (and continuity) = root in interval (-2, —1) B1ft 3)
ft their calculation as long as there is a sign
change
dy .0
(b) d—:4x -4=0 = x=1 M1 Al
X
Turning point is (1, —11) Al 3)
(c) a=2,b=4,c=4 B1B1B1 (3)
(d) '\\ r“rl
\\ ,/
% / Shape | B1
\ / ft their turning point in | . o
,( correct quadrant only
\--\,\\ ,f’f 2and -8 | Bl (3)
Hh(l.-:‘.')'
(e)
11D
8 Shape | B1 (1)
[13]
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?\llt?:gg? Scheme Marks
8. (i)  sec’x—cosec’x = (1+tan’x)—(1+cot’x) M1 Al
=tan’x—cot’x %k cso | Al (3)
(i)(@  y=arccosx = x=cosy Bl
x:sin(%—y) = arcsinx=%—y Bl 2
Accept
arcsin x = arcsincos y
(b) arccosx+arcsinx:y+%—y:% Bl 1)
[6]
[ Alternativesforg) 1
sec’x —tan’x = 1= cosec’x — cot’x M1 Al
; 2y 2y _ 2y ~nt2
Rearranging sec“Xx—cosec“x =tan“x—cot°x 3k Al 3)
€S0
A2 2
(LHS: 12 ~ .12 =sm>: c.;o§ x]
COS“X SiN“X  €Os“Xxsin“x
in2 2 in“x —cos’x  (Sin®x—cos?x)(sin®x + cos’x
RHszsmzx_c?szxzsm >§ (?oixz( 2)( : ) M1
COS“X sin“x  cos“xsin“x COS“XSin“x
sin’x —cos®x
= Al
COS“XSin“x
= LHS % or equivalent | Al 3
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