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Day 231 A Level Maths: B Tier 10-a-day: Model Solutions

1 Linear inequalities (AQA, Edexcel, OCR, MEI, Eduqas, CIE)
Solve 3x — 4 = —3x — 9.

6x = —5
Divide by 6: x = —%

5
Answer: X = -5

2 Free fall from rest (AQA, Edexcel, OCR, MEI, Eduqgas, CIE)

A coin is dropped from rest from the top of a cliff, 78.4 m above the ground.

Takeg=9.8ms™2

Find (a) the time taken to reach the ground, (b) its speed on landing.
(@) s=ut+%at*: 78.4 =% x 9.8 x t?
t2=784+49=16,s0t=4

(b)v=u+at=98x4

Answer: (a) 4s(b) 39.2ms™?

3 Proof by deduction (AQA, Edexcel, OCR, MEI, Edugas)
Prove that (n + 3)2 — (n — 3)?is a multiple of 12 for all integer values of n.
(n+3)*>=n>+6n+9
(n—3)2=n>-6n+9
Difference =12n =12 x n
n is an integer, so this is a multiple of 12 for every integer n.
Answer: difference = 12n, a multiple of 12

4 Normal curve and shaded area (All boards)
X ~ N(60, 82). The shaded area on the diagram represents the probability that X lies between two values.
Find this probability to 3 significant figures.
Shaded area = P(52.00 < X < 68.00)
= P(X <68.00) — P(X < 52.00)
=0.8413 — 0.1587 = 0.683
Answer: 0.683

5 Exponential growth and decay models (All boards)

The mass of a radioactive sample, M grams, after t days is M = 60 e
Find (a) the half-life, (b) the rate of decrease in mass when t =5, each to 3 s.f.

1 In2

—0.2t

(a) 60 e™*% =30: e7%% = 3, so t = 55 = 3.466 days
(b) S = ~0.2 x 60 e 0% = ~12 e 702
Att=5 M= 12671 = —4.415

SO mass is decreasing at 4.41 g per day
Answer: (a) 3.47 days (b) 4.41 g/day

6 Two independent binomials (All boards)
X ~B(7,0.5)and Y ~ B(9, 0.1) are independent.
Find P(X =3 and Y = 1), to 3 significant figures.
P(X=3)=0.2734
P(Y =1)=0.7748
Independent, so multiply: 0.2734 x 0.7748 = 0.212
Answer: 0.212

stemup.co.uk



StemUp

Day 231 A Level Maths: B Tier 10-a-day: Model Solutions

7 Arc length and sector area (radians) (AQA, Edexcel, OCR, MEI, Eduqgas, CIE)
The diagram shows a sector OAB of a circle with centre O, radius 13 cm and angle 1.1 radians.
Find (a) the arc length AB, (b) the area of the sector.

Arclength=r0 =13 x 1.1 = 14.3 cm
Area= 31°0 = = x 137 x 1.1 = 92.95 cm?
Answer: (a) 14.3 cm (b) 92.95 cm?

8 Partial fractions (AQA, Edexcel, OCR, MEI, Eduqgas, CIE)
—2X+2 . . .
Express T DX=3) in partial fractions.

—2x+2 _ A B _
x+hDx-3) - x+1 T (X_3),SO—2x+2=A(X—3)+B(x+1)
x==1:4=Ax(—4),soA=-1
Xx=3:—4=Bx4,s0B=-1

i 1 1
Answer : —m - m

9 Intersection of two lines in 3D (CIE)

8 -2
Linel:r= (4| +24|—2]|.

2 0

2 1
Linely:r={—=2|+n(—-2].

2 0

Show that |; and |, intersect and find the point.
8+ (—2)A=2+1p

A+ (=2A=-2+(-2u
Solvingiandj:A=3,1=0

k check: 2 +0(3) =2 and 2 + 0(0) = 2, equal

2
Point; | —2
2
2
Answer: | =2
2

10 Rod hinged at one end and held by a string (AQA, Edexcel, OCR, MEI, Edugas)
A uniform rod AB of length 3 m and mass 3 kg is hinged at A and held horizontal by a light string attached at B.

The string makes an angle 6 with the rod, where sin 6 = % Take g = 9.8 m s™2. Find the tension in the string.
Moments about A: T sin® x 3=mg x 1.5
Tx 2 x3=2294x15

T=441+18
Answer: 245N
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