M

(i)

3 4
2054 X
3 2 1
= ﬁ or 4.08
12
2) 12 OR (i) y = x+cos2x M1
dy .
— =1-2sin2x
dr Al
when d—y:O, sin2x = — M1
dx
leading to x = 1,5—7[ Ml
12 12 Al,Al
Sn
12
ii) Area= + cos2xdx
(ii) _T[x cos2x Ml
12
5n
2 12
= x—+lsin2x
2 2 k3 Al,Al
12 DM1
:72-_2
12 Al

Integration 2 Area Answers

d—y=8x—6x2
dx

Grad at 4 =2, perp grad = —%
Atd,y=2

Equation of normal: y—-2= —%(x -1)
C(0,2.5)

B (2,0)
2
A=Lsio)+ [ax> —2x%ax
2 1
2

M1 M1 for differentiation
Ml M1 for use of mm, =1
B1 B1 for y coordinate

DMI1 DM1 for finding equation of normal

Al Al answer given

(5]
B1 B1 for coords of B
Ml M1 for area of trapezium
Mil M1 for attempt to integrate
Al Al all integration correct
DMI1 DM1 for correct use of limits
Al

[6]

M1 for attempt to differentiate

M1 for setting to 0 and attempt to
solve
M1 for correct order of operations

M1 for attempt to integrate

Alfor each term correct
DM1 for correct use of limits
(Trig terms cancel out)




Integration 2 Area Answers

3) dy
i  ==3x"-16x+16 Bl
dx
equate to 0 and solve 3 term quadratic MI
x=4,y=0 Al AG
4 13 256
xX=—y=9— or — or9.48 or 9.5 Al
3 27 27
(ii) integrate M1
xt 8x? )
———+8x Al
4 3
use limits of 4 (and 0) DMI
1
21 3 or21.3 Al
(8]
4) (i) AtX, y=0,x=16 B1 cso
dy/dx = x™"? x4xYs  —1 M1 A1
(dy/dx) =0 = atM, x=4, y=4 M1 A1
.. - 2 - _ — _x?
(ii) I4&dx X x4x% or x4+ 3/2 I( xHx = —x2 /2 M1 A1 B1
32 27®
8" X1 < 4z
3 2 A1
0
5) (i) y=4sin2x+c M1 M1 for attempt to integrate
M1 M1 for attempt to get ¢ provided a
- function of sin 2x is used
passes through (—,7} ,c=3 Al
4 [3]
(i) 5=4sin2x+3 Ml M1 for attempt to equate to 5 and solve
0.5 = sin 2x M1 M1 for a correct method to find x
5
12712 VAL VA1 on first solution
[4]
51
(iii) J.‘j 4 sin 2x + 3dx M1 M1 for attempt to integrate
12
51
[~ 2cos 2x + 3x] 12 Al
12 DM1 DM1 for correct use of limits
=n+243
5
Shaded area = 7+ 2+/3 — ?ﬂ M1 M1 for area of rectangle
(=1.37) Al
[51




Integration 2 Area Answers

12 EITHER
(i) amplitude =1 B1 [1]
(ii) period = 6m, 18.8 Bl [1]
. (x 1 T S Ml M1 for attempt to solve correctly
(i) sin| —|=—, x=—,— Al, Al Al for each (allow degrees here)
3 2 22
(3]
(iv) Areaunder curve
577[ sm Ml M1 for attempt to integrate
.X _ x |2 X
I(1+Sln§jdx B ‘:x—3cosg}n B1, Bl B1 for x, B1 for —3cos—
: : ’
leading to 2t + 3 ﬁ DM1 DML for correct use of limits
Area of rectangle = [5—7[ - Ej X E Ml M1 for attempt at rectangle plus subtraction —
2 2) 12 must be working in radians
=3n
Shaded area = 3+/3 — 1 (2.05) Al
[6]
Alternative solution: Shaded area Ml M1 for subtraction (must be using radians)
sz se | M1 M1 for attempt to integrate
5 st
. X 2
I(smg—O.5)dx=[—0.5x—3cos£} Bl, Bl B1 for —0.5x, B1 for —3cos§
2 DM1, Al DM1 for correct use of limits
i A(0,06) BI
1 L
Y =—c¢? Bl
dx 2
uses mm; =—1 M1
B (3,0) B1V
(ii) Integrates for area below curve Ml
1
2e? +5x Al
uses limits of 0 and xp Ml
13 +2¢' or 21.96 or 22 Al
Area rectangle = 3(e'” + 5) or 28.4(4..) Ml
Area=¢€'’+20r 6.4510 6.5 Al

10



