
Further Maths FP1 test, October 2016

This test includes some questions different from any you'd get in the exam, and will be 
marked in five dimensions rather than one, so you and your teacher get a better idea of your 
strengths and weaknesses. You will also get a total mark.

KAP1: Knowledge of basic procedures, i.e. how to use index laws, how to take out common 
factors, how to construct a proof by induction, how to do an interval-bisection calculation, 
how to do a linear-interpolation calculation.

KAP2: How good you are at more complicated algebraic manipulation.

CAJ: How good you are at understanding and explaining in ordinary words, and at doing 
diagrams.

MAP: How good you are at problems which need to be looked at from an unusual angle, or 
which involve applying two distinct bits of mathematical theory, rather than just knowing, 
applying, and understanding one particular bit of mathematical theory.

Speed: How fast you can do these things. You will have unlimited time for the test, at least 
until the school shuts for half-term, but you will also be scored on how fast you do it.

Write your answers on separate sheets which you hand in with this sheet. Q.16 is just for 
those students who have covered chapter 5. Your overall mark will be on Q.1-15.

-------------------------------------------------------------------------------------------------------------------------------------------
KAP1 KAP2 CAJ MAP

1. How many times does 72k go into 72k+2?

2. Take out the best common factor from this expression and 
simplify it

¼n2(n+1)2 + ½n(n+1)

3. Fill in the bracket

(2k+3) 52k+2 = (                            ) 52k

4. u1=6 and for all positive whole numbers n, un+1=7un+6. Prove 
by induction that for all positive whole numbers n

un = 7n−1

5. Prove by induction that

∑
1

n

(2r−1)=n2

6. Prove by induction that for all positive whole numbers n,
8 | 9n−1

7. (a) Prove that the equation x2−17=0 has a root in the interval 
between 4 and 5
(b) Do interval bisection once to find a narrower interval which 
contains the root
(c) Do linear interpolation once to find a better approximation for 
the roots. Do a diagram for your working.
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8. Given that u1=8 and un+1=5un−9n, use mathematical induction 
to prove that un=4n+3n+1, n∈ℤ+

9. Express (6x+10)/(x+3) in the form p − q/(x+3), where p and q 
are integers to be found. The sequence of real numbers
u1, u2, u3,.... is such that u1=5.2 and

un+1=
6un+10
un+3

Prove by induction than un>5 for all positive n.

10. Prove by induction that

∑
1

n

r2(r−1)= 1
12
n(n−1)(n+1)(3n+2)

11. Prove that the expression 34n−1+24n−1+5 is divisible by 10 for 
all positive integers n

12. You've proved a claim is true for n=1 (step 1), and you've also 
proved that if it's true for n=k then it's true for n=k+1 (step 2). 
Explain in ordinary English (without using mathematical symbols 
or the word "induction") why this means you've proved it's true for
all positive whole numbers.

13. Interval bisection and linear interpolation are two methods for
finding approximate solutions to equations which you can't solve 
exactly. Both methods have advantages and disadvantages. 
Explain one way in which interval bisection is better than linear 
interpolation, and one way in which linear interpolation is better 
than interval bisection.

14. Here are the first seven rows of Pascal's triangle.

Look at the numbers (other than the 1's) in the prime-numbered 
rows, 2, 3, 5, 7, and see if you can guess a rule about their 
divisibility. Assuming that rule is true, and that p is a prime 
number, prove by induction that:
the remainder when np is divided by p = n

15. Prove (any way you like, preferably not by induction) that

n (n−1)(n+1)(3n+2) is divisible by 12 for all n≥1

16. Prove the result in question 10, not by induction, but from the 
standard formulas

∑
1

n

r2=1
6
n(n+1)(2n+1),∑

1

n

r3=1
4
n2(n+1)2 Find ∑

10

20

r2(r−1)
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