Question Answer Marks Guidance
1] (i) cos x + Asin x = R cos(x — a)
=Rcosxcosa+ Rsinxsina
= Rcosa=1,Rsina=21 Ml Correct pairs. Condone sign error (so accept Rsina =—A1)
= R=1+2R=V1+21) Bl Positive square root only - isw. Accept R =1/ cos(arctan 1) or
R = A/sin(arctan 4)
tan o = A (oe) M1 Follow through their pairs. tan o = A with no working implies both M
marks. However, cos o =1, sin a = A = tan a = A scores MOM 1. First
two M marks may be implied by combining one of the pairs with R,
1 . A
eg, COSQ =——~or Sinat = ———
V(1+4%) V(1+4%)
tan A (oe) Al o = arccos ! o = arcsin A
= a = arctan A (o¢ = -~ |, A= —_—
V(1+4%) V(1+4%)
Accept embedded answers, eg, V (1 +A° ) cos(x —arctan A) for full
marks
[4]
1| (ii) max is RsoR=2 B1
1+ 2 =4=2=13 MIAL | M1 for using their V' (1+2%) = R, . A0 for +V3as final answer
o = arctan \3 = /3 Bl www (eg A=1and cosa=(1+1)" = a=x/3is B0)
Exact answers only for final A and B marks
[4]
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(i)

u=10,x=5In10=115

so OA = 5In10

whenu =1,
y=1+1=2s00B=2
Whenu=10,y=10+1/10=10.1
S0 AC=10.1

M1
Al
M1
Al

Al

[5]

Using u=10to find OA
accept 11.5 or better
Using u=1to find OB or u=10to find AC

In the case where values are given in coordinates instead of
OA=,0B=,AC=, then give A0 on the first occasion this happens
but allow subsequent As.

Where coordinates are followed by length eg B(0, 2), length=2
then allow Al.
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y]

(i)

dy _dy/du_1-1/u?

M1

their dy/du /dx/du

dx dx/du  5/u Al
u? -1 Award Al if any correct form is seen at any stage including
"5 unsimplified (can isw)
u
EITHER
When u = 10, dy/dx = 99/50 = 1.98 M1 substituting u =10 in their expression
tan (90 -60)=198 = # =90 -63.2 M1 or by geometry, say using a triangle and the gradient of the line
=26.8° A2 26.8°, or 0.468 radians (or better) cao
SC M1MOA1AO for 63.2° (or better) or 1.103 radians(or better)
OR
When u = 10, dy/dx = 99/50 = 1.98 M1
tan(90— @) = 99/50 = tand = 50/99 M1 allow use of their expression for M marks
0 =26.8° A2 26.8°, or 0.468 radians (or better) cao
[6]
2| (iii) x=5Inu=x5=Inu,u=¢e" M1 | Need some working
= yzu+lu=e®+e™s Al | Need some working as AG
[2]
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y]

(iv)

5In10
= IO (e +2+e2"°)dx

— n_|:(§62x/5 + 2X _ §e—2x/5):|
2 2

0

= 1(250 + 10In10 — 0.025 — 0)

=858

Vol of rev = J;Inmnyzdx = j;lnm

n,(ex/5 + e—x/5)2 dX

5In10

M1

Al

Bl

M1

Al

[5]

need 7 (€*° +e*)?and dx soi. Condone wrong limits or

omission of limits for M1.

2x/5 2x/5)

Allow M1 if y prematurely squared as eg (e“"” +¢e~
including correct limits at some stage (condone 11.5 for this

mark)

[gezx”3 +2X _gem] allow if no z and/or no limits or incorrect
limits

substituting both limits (their OA and 0) in an expression of
correct form ie

ae?”® +be P +cx, ab,c#0

and subtracting in correct order (- 0 is sufficient for lower limit)
Condone absence of = for M1

accept 273z and answers rounding to 273z or 858

NB The integral can be evaluated using a change of variable to u.
This involves changing dx to (dx/du)x du. For completely correct
work from this method award full marks. Partially correct
solutions must include the change in dx. If in doubt consult your
TL.

Remember to indicate second box has been seen
even if it has not been used.
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3() x=

2sin @,y = cos Bl x=13 exact only (isw all dec answers following exact ans )
2 OWhen 6= B1 y=-%
7 /3, x = 2sin
/3 =13 o
y = codl2ig/8 = 2cos 6 , dy/d® =-2sin 26 M1 dy/dx = (dy/d &) / (dx/d &) used ft their derivatives if right way up (condone one further
1 minor slip if intention clear)
dy -—sin20 condone poor notation
?ITH@ T Tcoso Al any correct equivalent form can isw if incorrect simplification
=—S|n27r/3=—\/§/2=_\/§ Al exact Www
cosz /3 1/2
OR expressing y in terms of x, y=1-x%/2 M1
4y =x or -2sing Al
dx
=-\3 Al exact www
[5]
for M1, need correct trig identity and attempt to substitute
(i) y=1-2sin*0 =1-2(x/2)*=1-%x° M1A1 or reference to (i) if used there for x
[2]

allow SC B1 for y=cos 2arcsin(x/2) or equivalent
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4 y = sin &os & M1 use of sin 20
% sin 260
X = cos 26 M1
sin26+ cos?26

-1 El

= X+ (2y)°=1

24 a2=1% M1 substitution
- = 3(/:05 220 +sin220 M1 use of sin26
or x2 +4y2= (cBs El
26)? +4 (sinfcosH)?
or Cos 26=2c0s%0-1

c0s20= (x+1)/2

€os 26 =1-2sin 26

sin20= (1-x)/2 M1 for both
y?=sin2fcos?9= (1—2XJ(X;1J M1

y2= (1-x?)/4

X2+ 4y2=1* E1

or X=c0S 20=c0s%6—-sin20
x2=cos * @ -2sin26cos26+sin* 6 M1 correct use of double angle formulae
y2=sin26cos20
X2+4y2=c0s * 9-2sin20cos?6+sin * O+4sin20cos2)
=(cos20+sin20)?
=1*

M1 correct squaring and use of sin20+cos26 =1
El

1/

M1 ellipse
Al correct intercepts

[5]
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5 (i) B1
At A, B1 _
y =0 x-coord of A = 2xn/2 —sinn/2=n -1 M1 for either A or B/C
= x-coord of B = 2xnt —sin t = 21 Al for both A and B/C
460s 00OA=n-1,AC=2r—-n+1l=n+1
=0, Gratio is (n — 1):(n + 1) * E1
=m/2 [5]
e I
cos &=
N dy
o 4sing B1 either dx/d@or dy/d@
==T
ax_ 2—cosé
dx dx/d@
- 4sin@ M1 Al
2—coséd
AtA, gradient= __4sin(z/2) - _, AL
2—cos(z/2) www
[4]
s dy 4sind
(W) =l = M1 their dy/dx =1
= -4sing =2-cos b 1
=  C0s #-4sin 9=2*
_______________________________________________________________ 2
(iv) cos 8—4sin §=Rcos(6 + )
=R(cos@cos a—sindsin a) _
=  Rcos a=1,Rsin a=4 M1 corr pairs
= R*=1%+4*=17,R=417 B1 _
tan o= 4, o= 1.326 M1 Al accept 76.0°, 1.33 radians
= 17 cos(0+ 1.326) =2
z (;Oi(f ;2%3'3;25’)0; 42/;)/12719 7 348 M1 inv cos (2/\17) ft their R for method
= 0=(-0.262),3.89,6.02 Al Al -1 extra solutions in the range
[7]
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dy 2\-2
6 _—=—
dt L+t~ 2 ,'Xlll (1+12) x kt for method
WX _ a2 B1
dt
- g:dy/dt: —2at M1 ft
dx  dx/dt  3at?(1+t?)?
-2 o«
3@y E1
At(a, %a),t=1
M1 i
=  gradient = _22 =-1/6 Al findingt
3x2 [7]
7(i)) dx/du=2u , dy/du = 6u° B1 both 2u and 6u?
_, dy_dy/du_eu? M1
dx dx/du 2u
=3u Al
3/2 _ 12 _
OR y=2(x1)"", dy/dx=3(x-1)""=3u 3] B1(y=F(x)), M1 differentiation, A1
(i) At(5,16),u=2 M1
= dyldx=6 Al cao
[2
8 SEUTN )
X t 2t = M1 Solving for t in terms of X or y
= t:i
X+1 Al
1 Subst their t which must include a fraction,
= 2+x+1 2x+2+1 2x+3 M1 clearing subsidiary fractions/ changing the
y=1 1 xi1:l  xa2 El subject oe
+7
X+l WWwW
""""""""""" 0 S
or  3+2X 3 t _ .
2ix 1—t M1 substituting for x or y in terms of t
2+— Al
t
=3t+2-2t M1 clearing subsidiary fractions/changing the
2t+1-t subject
=t+2 -y El
t+1 [4]
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