C3

(@) 1 1.386294361
1.25 1.517870719
1.5 1.658228077
1.75 1.802122256 (5 values correct) B2
2 1.945910149 (3 or 4 values correct) Bl
Correct formula with h = 0-25 M1
I ~0-25 x {1-386294361 + 1-945910149
3 +4(1:517870719 + 1-802122256) + 2(1:658228077)}
| ~ 19:92863256 + 12
| ~1.66071938
| ~1:6607 (f.t. one slip) Al

Note: Answer only with no working earns 0 marks

b)
(In{_1 )dx ~-16607  (f.t. candidate’s answerto (3))  B1

.1J (3 +x)

2 cosec?d + 3 (cosec’d — 1) + 4cosec 8 =9
(correct use of cot?d = cosec’d — 1) M1
An attempt to collect terms, form and solve quadratic equation
in cosec 6, either by using the quadratic formula or by getting the
expression into the form (a cosec 8+ b)(c cosec 6+ d),
with a x ¢ = coefficient of cosec 6 and b x d = candidate’s constant ml
5 cosec?d + 4 cosec § — 12 =0 = (5cosec & — 6)(cosec # + 2) =0
= cosec ¥ = 6, cosecd =-2

5
=sind=5,sinf=-1 (cao) Al
6 2
6 = 56-44°,123.56° Bl
6 = 210°, 330° Bl B1

Note: Subtract 1 mark for each additional root in range for each branch, ignore roots
outside range.

sin @ = +, —, f.t. for 3 marks, sin @ =-, —, f.t. for 2 marks

sin @ =+, +, f.t. for 1 mark
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(@  d@2x®) =6x% d(2x)=2, d(25)=0 B1

dx dx dx

d(x*cosy) = x*(=siny) dy + 2x (cosy) B1
dx dx

d(y") = 4y°dy B1
dx dx

dy = 6x%+ 2xcosy + 2 (ca.0) Bl

dx  x*siny —4y°

(b) Q) candidate’s x-derivative = 3t>
candidate’s y-derivative = 4t + 20t>
(one term correct B1, all three terms correct B2)

dy = candidate’s y-derivative M1
dx candidate’s x-derivative

dy = 4 + 20t (c.a.0.) Al
dx 3t

(i) dy=5=20t" -15t+4=0
dx (f.t. candidate’s expression for dy from (i)) Bl
dx

Considering b® — 4ac for candidate’s quadratic M1

b? — 4ac = 225 — 320 < 0 and hence no such real value of t exists
(f.t. candidate’s quadratic) Al

@ () =(11) xg(x) - 6x

where g(x) = either __ 2 or 1 or 2 M1
1+(2x)% 1+ (2%)° 1+ 2%
f'x)=11x_2 —6x Al
1+4x°
f'X)=0=12x*+3x-11=0 (convincing) Al
(b)  x =09

X1 = 0-884366498 (x1 correct, at least 5 places after the point) Bl
Xo = 0:886029122

X3 = 0-885852598

X4 = 0-885871344 = 0-88587 (x4 correct to 5 decimal places) Bl
Let h(x) = 12x® + 3x - 11

An attempt to check values or signs of h(x) at x = 0-885865,

x = 0-885875 M1
h(0-885865) = —1-42 x 10" * < 0, h(0-885875) = 1.70 x 107 *>0 Al
Change of sigh = « = 0-88587 correct to five decimal places Al
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(@)

(b)

(©)

(d)

dy=1x(9-2x)"# xf(x)
dx 3
dy=-2x(9-2¢*

dx. 3

dy =_f(x)
dx cosx
dy = £sinx
dx cosx
dy = —tanx
dx

dy = x3 x f(x) + tan 4x x g(x)

dx

dy = x* x f(x) + tan 4x x g(x)

dx

dy = x* x 4 sec?4x + tan 4x x 3x?

dx

(fF(x) #1)

(including f (x) = 1)

(c.a.0)

(either f (x) = 4 sec? 4x or g(x) = 3x%)
(all correct)

dy = Bx +2)" x k x e¥— ¥ x4 x (3x +2)°* x m

dx [(3x + 2)*]

with eitherk=6, m=3ork=6,m=1ork=1, m=3
dy = (3x+2)* x 6 x e~ e® x4 x (3x+2)*x 3

dx [(3x + 2)*]

dy = 18x x e*
dx (3x+2)°
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Al

Al

M1

Al

Al

M1
Al
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@ () (9 dx=kx9xIn|4x+3]|+c k=1,4,Y%) M1

Jax+3
9 dx=%xIn|4x+3|+c Al
Jax+3

(i)  [(3e° dx=kx3xe> H+¢ k=1,-2,-) M1
(3" dx=-3, x> Z+¢ Al
J

(i) (5 dx=kx5x(x=1Y?+c (k=1,7,%) M1
J(7x-1)° ~2
[ 5 dx=5x(7x-1)°*+c Al
J(7x-1)>* —2x7

Note: The omission of the constant of integration is only penalised once.

(b)  (cos(3x—zldx= [kxsin[3x—z]] (k=1,3,+Y%) M1
J L 6) L L 6J]
(cos(3x—zldx= [Ysxsin[3x- 7] Al
J L 6) L L 6J]
73
(cos(3x—z)ldx= kx[sin[5z)-sin[-z)]
J L 6] L le) Llell
0 (A correct method for substitution of limits
f.t. only candidate’s value for k, k = 1, 3, + '/s) m1
73

(c.a.0.) Al

Note: Answer only with no working earns 0 marks

(@) Choice of a, b, with one positive and one negative and one side

correctly evaluated M1
Both sides of identity evaluated correctly Al
(b) Tryingtosolve2x +1=3x-4 M1
Trying to solve 2x + 1 =—(3x - 4) M1
Xx=5x=06 (both values) Al
Alternative mark scheme
(2x + 1)* = (3x — 4)? (squaring both sides) M1
5x%—28x +15=0 (ca.0) Al
x=5x=06 (both values, f.t. one slip in quadratic) Al
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y=1f(x +3)
2

v
X

(-2, 0) 0 (1, 0)

Correct shape, including the fact that the y-axis is an asymptote for

y=f(x) at—oo Bl

y = f(x) cuts x-axis at (1, 0) Bl

Correct shape, including the fact that x = —3 is an asymptote for

y=1f(x+3)at—o Bl
2

y = 1f(x + 3) cuts x-axis at (-2, 0) (f.t. candidate’s x-intercept for f(x)) Bl
2
The diagram shows that the graph of y = f(x) is steeper than the graph of

y = 1f(x + 3) in the first quadrant Bl
2

(@) y+3=e*" B1

An attempt to express equation as a logarithmic equation and to
isolate x M1
x=1[In(y+3)-1] (c.a.0) Al

2
) =1[In (x + 3) - 1]

2 (f.t. one slip in candidate’s expression for x) Al

(b) D™ =(a b) with
=-3 Bl
b=-2 B1
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(@  R(f)=(-19, ) B1

R(Q) = (=, -2) Bl
(b)  D(fg) = (6, ) Bl

R(fg) = (15, ») Bl

© () fg)=[1-1x1%-19 B1
2 )

(i) Putting expression for fg(x) equal to 2x — 26 and setting up a quadratic
in x of the form ax® + bx + ¢ = 0 M1
1x*-3x+8=0=>x=4,8 (c.a.0.) Al
4
Rejecting x = 4 and thus x = 8 (c.a.0.) Al
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