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Day 44 A Level Maths: B Tier 10-a-day: Model Solutions

1 Proof by deduction (AQA, Edexcel, OCR, MEI, Edugas)
Prove that the sum of 7 consecutive integers is always a multiple of 7.

Letthe integersben,n+1,n+2,n+3,n+4,n+5 n+6
Sum=7n+21

=7(n+3)

n is an integer, so (n + 3) is an integer, so the sum is a multiple of 7.
Answer: sum = 7(n + 3), a multiple of 7

2 Constant acceleration (suvat) (AQA, Edexcel, OCR, MEI, Eduqgas, CIE)
A boat moves in a straight line with constant acceleration. Its initial speed is 1 m s™, its final speed is 13 m s~ and its
acceleration is 4 m s™2.

Find the time taken.
v=u+at
13=1+4t
4t=12

Answer: 3s

3 Conditional probability from a count (All boards)
40 customers: 12 buy coffee, 18 buy tea, 20 do neither.
(a) How many do both?
(b) Given a person who buys coffee, find P(this person buys tea).

(a) At least one: 40 — 20 =20. Both=12 + 18 — 20 =10

(b) Of the 12 who buy coffee, 10 also do the other: P = % =

oo,

Answer: (a) 10 (b) 3

4 Simplifying surds (AQA, Edexcel, OCR, MEI, Eduqas)
Expand and simplify (—4 + 4y5)(—5 + y/5), giving your answer in the form a + by5.
(=4 + 45)(=5 +5) = 20 — 45 — 20y5 + 4/5x5
y5%5 = 5, so the expression = 40 — 245
Answer: 40 — 24/5

5 Trigonometric modelling (tides) (AQA, Edexcel, OCR, MEI, Edugas, CIE)
The depth of water at a pier is modelled by D =4 + 4 sin(f—;), where tis in hours after noon.
Find (a) the greatest and least values, (b) the values of t with 0 < t = 24 when it equals 6 m.

(a) sin ranges from —1to 1: greatest4 + 4 =8, least4 —4=0

.t . It 1
(b)da+4 sm(ﬁ) =6, so sm(ﬁ) =5

ot _ 1 5o _
ﬁ—gorT,sot—Zorlo

Answer: (@) 8m,0m (b)t=2and 10

6 Cubic inequalities (AQA, Edexcel, OCR, MEI, Eduqgas, CIE)
Solve (x + 2)(x + 3)(x — 1) < 0.
Critical values: x = =3, x=-2,x=1
The cubic has a positive x® term, so the graph goes from bottom left to top right
and crosses the axis at each critical value.
Reading from the sketch: x < =3 or —2<x<1
Answer: x< —=30r —2<x<1
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7 Displacement from a v-t formula; average velocity (AQA, Edexcel, OCR, MEI, Edugas, CIE)
A particle moves along a straight line so that its displacement from O after t s is s = 2t* + 4t metres.
Find (a) the average velocity over the first 4 seconds, (b) the velocity att = 4.

(a) s(4) =192, so average velocity =192 +~ 4
(b) v = ds/dt = 6t? + 8t, v(4) = 128
Answer: (a) 48 m st (b) 128 m st

8 Continuous random variable: median (CIE)

The continuous random variable X has pdf f(x) = % for 0 = x = 8, and 0 otherwise.

(a) Find P(X > 3).
(b) Find the median of X, to 3 significant figures.

Foo = [ f(0) dt = g
() P(X>3) =1~ F(3)= o
(b) F(m) = 0.5: - = 2

m = 5.66
55
Answer: (a) o (b) 5.66

9 Partial fractions and integration (AQA, Edexcel, OCR, MEI, Eduqas, CIE)

(a) Write % in partial fractions.
3 —4x—19
(b) Hence evaluate £ ®FHX5) dx,

giving the answer as a single logarithm.

—4x — 19 A B
@ xrax+s = x+4 " SO —4x — 19 = A(x + 5) + B(x + 4)

X+5’
X=—4:A=-3;x=-5:B=-1

0) [° (g + 5og) dx = [=3In(x + 4) — In(x + 5)],°
=3I L~ 2 =In(ies)

Answer: (a) A= —3,B=—1(b) In(%)

10 Intersection of two lines in 3D (CIE)

1 2
Linel;:r=|—=1|+2A|3].

-2 3

7 -2
Linely:r=(—4|+nuf 3 |

-3 2

Show that |, and |, intersect and find the point.
P1+2A=7+(=2)n
j—=1+3A=—-4+3n
Solvingiandj:A=1,u=2
k check: =2 +3(1)=1and —3 + 2(2) = 1, equal
3
Point: |2
1

Answer: |2
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