Question Scheme Marks AOs
15. For the complete strategy of finding where the normal cuts the x-
axis. Key points that must be seen are Ml 3.1a

o Attempt at differentiation







Al: Normal cuts the x-axisat x =16
The next 5 marks are for finding the area R
M1: For the complete strategy of finding the values of two key areas. See scheme

M1: Integrates J %+3x—8 dx raising the power of at least one index
X

Al: J 3—§+3x—8dx:—3—xz+%x2 —8x which may be unsimplified
X

, 2 3, T

dM1: Area = 35X -8x | =(-16)—(-26)=(10)
2

It is dependent upon having scored the M mark for integration, for substituting in both 4 and 2 and

subtracting either way around. The above line shows the minimum allowed working for a correct

answer.

Al1*: Shows that the area under curve = 46. No errors or omissions are allowed

A number of candidates are equating the line and the curve (or subtracting the line from the curve)
The last 5 marks are scored as follows.
M1: For the complete strategy of finding the values of the two key areas. Points that must be seen
are
e There must be an attempt to find the area BETWEEN the line and the curve either way
around by integrating between 2 and 4

e There must be an attempt to find the area of a triangle using %x('16'— 2)x(—£x 2+8J or

2
16
via integration j ("—%x+8") dx
2

M1: Integrates J ("—%x+8“J—(3—§+3x—8J dx either way around and raises the power of at least
X
one index by one

Al: i(—s—xz+£x2 —16xJ must be correct

4
dM1: Area = J‘ ("—%x+8"]—(%+3x—8} dx = ......either way around
X
2

Al: Area = 49-3=46

NB: Watch for candidates who calculate the area under the curve between 2 and 4 = 10 and
subtract this from the large triangle = 56. They will lose both the strategy mark and the answer
mark.




