
Checking your answers in FP3 

 

 

General guidelines for quick checks on answers 

 Where you can, substitute your answer back into the question. If it’s an 
indefinite integral, differentiate it and see if you get the formula in the 
question. If it’s an inverted matrix, multiply it by the original matrix and 
see if you get the identity. If you have to find the equation of a plane 
passing through points, substitute those points into the equation you’ve 
got and see if they all satisfy it… 

 If the answer is a general formula derived from another general formula 
in the question, then put the variable or variables equal to easy-to-deal-
with values, 0 or 1, and see if your answer looks right 

 Draw a rough diagram, or use the diagram given in the question paper. 
 Look for clues in the question as to what the examiners expect the 

answer to be (as in Q.7 in the “specimen” paper) 
 Check sum of eigenvalues = trace of matrix 
 Use a Casio 991ES calculator or other powerful calculator, if you have 

one, to check your definite integrals and your matrix inversions 

 
 

FP3 Edexcel “specimen” paper 

 

Sum of eigenvalues must equal the trace of the matrix (the sum of the 
elements down the leading diagonal). 

2+11≠7+2, so the answer can’t be right. 

and FP2
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Plug the values x=ln 5 and x=ln 3 back into the equation 
9 cosh x − 6 sinh x = 7 
ln 3 is a valid root, but ln 5 isn’t 

 

Look at the diagram. The curve moves from x=0 to x=2πa (or: a bit more than 
6a), and doesn’t rise to a very high y value. So the length of the curve is more 
than 6a, but not hugely more. It’s definitely less than the length of a semicircle 
circumference of diameter 2πa, which is π2 or about 9.9a. So 12a must be 
wrong. It’s too big. 
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Differentiate the answer, and check it gives the derivative √(x2+4), which it 
does. 

 

I3 is the integral from 0 to π/2 of f(x)=x3sin x. Here is a sketch of the curve. 

 

The area under the curve is visibly less than 
one-third the area of the rectangle with width 
π/2 and height (π/2) cubed. So it's less than:
one-third × (π/2) to the power 4
which is about 2

So (3/4)π-squared + 6, which is more than 12, 
is too big.

In fact the answer is (3/4)π-squared + 6, which 
is about 1.4
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We can make a rough approximation of the area under it by dividing it into 
two bits: 

Between x=0 and x=1, f(x)≤x4 

Between x=1 and x=π/2, f(x)≤x3 

So the area < (area under x4 between x=0 and x=1) + (area under x3between 
x=1 and x=π/2) = 0.2+1.3 = 1.5 

So 3π2/4 + 6 is too big. (In fact the answer is 3π2/4 − 6, about 1.4). 

 

Inverse – A first check is on the determinant, 2x−5. The fact that the question 
says x≠5/2 is a very strong hint that the determinant is 2x−5, so that looks 
right. Then put x=0 (for simplicity) and check by multiplying the answer by 
the original A(0). You see that the answer is wrong, and it doesn’t take much 
to see that it’s wrong because of just one minus missing. 

Vector – multiply the answer by B and see if you get (2 3 4) as the answer. 
Again, you see that the answer is wrong, and with luck that it’s wrong by just 
one minus sign missing. 
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Checking this demands drawing a 3-D diagram. That’s probably too much 
work for a quick check, unless you’re used to doing 3-D diagrams. Anyway, if 
you can draw a 3-D diagram: 

 

The area of triangle ABC = ½×(length of BC)×(length of perpendicular from A 
to BC) 
= ½×2×(length of red broken line in x-y plane shown in diagram) 
= √10 

The volume of the tetrahedron = 1⁄3×(length of perpendicular from D to 
triangle ABC)×(area of triangle ABC) 
So volume is a bit less than 1⁄3√10. We don’t know for sure that 2/3 is right, 
but it may well be (and in fact is). 
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The mark scheme does part (c) a long way round. In fact, if: 

1⁄3×(length of perpendicular from D to triangle ABC)×(area of triangle ABC) 
= volume = 2/3 
then it follows straight away that length of perpendicular from D to triangle 
ABC = 2/√10 

 

Consider the case a=b=1. Then the equation of the normal is 

y + x sin θ = 2 tan θ 

The normal crosses the x axis at x = 2 sec θ and the y axis at y = 2 tan θ 

So the midpoint M is (sec θ, tan θ), which means that M is a hyperbola, so it 
can’t be a straight line. 
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You can also check this one by drawing a picture, but in this case that method 
is slower. 

Whatever happens closer to the origin, on the far-out bits of the hyperbola, 
close to the asymptotes, the locus of M must asymptotically approach the 
dotted green lines shown. We don’t know for sure that it’s a hyperbola, but it’s 
a good chance. For sure the locus is not a line. 

 

Share this: 

  

https://mathsmartinthomas.files.wordpress.com/2015/05/diag3.jpg


FP3 mock paper Q.5 

The problem: 

 

We want a quick check on the answer 8⁄15(π/2−1). 

 

First, do a rough sketch of the curve. 
y = x.sin5x.cos x = ½x.sin4x.sin 2x 

y=0 when x=0 and y=0 again when x=π/2. The function increases until the 
decrease in sin 2x outweighs the increases in x and sin x, and so probably until 
sin 2x starts decreasing sharply. 

As a first rough approximation, we can guess that the function may start 
decreasing somewhere around x=π/3: 

 sin x increases pretty fast until x=π/3, and then flattens out as x 
approaches π/2; 

 sin 2x will have been decreasing only slowly between x=π/4 (2x=π/2, 
its maximum) and x=π/3 (2x=2π/3), and then decreases faster after 
x=π/3 

So here’s the rough sketch. 
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At x=π/3, y=0.26. 

y is pretty small until x=π/6, so a first rough approximation to the integral is 

the area of the triangle shown with dotted lines. The length of its base is π/3, 

so the area of the triangle is 0.13. That’s our approximation to the integral: 

0.13. 

It’s only a very rough approximation. The actual value, 11π/192, is about 0.18. 

The actual maximum of the function is at about 1.217, or about 0.39π, not 

0.33π, and the value of the function there is 0.31, not 0.26. But the 

approximation 0.13 for the area is near enough to tell us that if we have 

8⁄15(π/2−1), i.e. about 0.30, as our answer, then there may be something 

wrong. 

Below is the function graphed by graphing software, with the triangle used to 

approximate its area shown in red. 

 

 

https://mathsmartinthomas.files.wordpress.com/2015/05/graphxsin5xcosx1.png








(a) ln (√6±√5)
(b) ± ln (√6-√5)
(c) ln (√6-√5)



Answer: 11π/192, or about 0.18





(a) ln (√6±√5)
(b) ± ln (√6-√5)
(c) ln (√6-√5)



Answer: 11π/192, or about 0.18





Hint: draw a diagram

Hint: make a rough guess 
at the maximum height of C





Hint: check what z is when w= ∞ and when w=-i

Hint: check what w is when z=∞




