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Day 349 A Level Maths: A Tier 10-a-day: Model Solutions

1 Equations with sin 2x and a trig function (All boards)
Solve sin 26 = —sin 6 for 0° < 6 < 360°.

sin 20 = 2sin B cos 0:sin O (2cos 6+ 1) =0
sin ©® = 0: 6 = 0°, 180°, 360°
cos 6= —2: 0 = 120°, 240°

Do not divide by sin 6, as that would lose solutions
Answer: @ = 0°, 120°, 180°, 240°, 360°

2 Speed-time graphs (AQA, Edexcel, OCR, MEI, Edugas, CIE)
The diagram shows the speed-time graph for a train journey of 1750 m. Find (a) V, (b) the deceleration in the final stage.
(a) Distance = area of trapezium = %2(90 + 50) x V
1750=70V,soV =25
(b) Deceleration =V + 20 = 25 + 20
Answer: (a) V =25 (b) 1.25m s™2

3 Circle with a given diameter (AQA, Edexcel, OCR, MEI, Edugas)
A(—10, —8) and B(6, 4) are the ends of a diameter of a circle.

(a) Find the equation of the circle, in the form x2 + y? + ax + by + ¢ = 0.
(b) Show that C(4, —10) lies on the circle.

Centre = midpoint of AB = (=2, —2)

r? = (—8)? + (—6)% = 100

(X+2)2+(y+2)2%=100: x> +y>+4x+4y — 92=0
(b) CM2 = (6)% + (—8)? = 100 = r2

Answer: (@) x> +y?+4x+4y —92=0

4 Poisson probabilities (CIE)
Flaws occur in a metre of cable at a mean rate of 1.5 per metre, as a Poisson process.
Find the probability that in one such period there are
(a) exactly 4 (b) at least 4 (c) fewer than 4 (3 s.f.).
X ~Po(1.5)
(@) P(X = 4) = e 1% 1.5%241 = 0.0471
(b)1 —P(X=3)=1-0.934 =0.0656
(c) P(X =3)=0.934
Answer: (a) 0.0471 (b) 0.0656 (c) 0.934

5Binomial expansion: (a + bx)*n for rational n (All boards)

1
Expand (8 + x)3 in ascending powers of x, up to and including x2.
State the range of x for which the expansion is valid.

1 1 1
(8+x)3=83(1 + %)5
1
85=2
1 1x
Expand (1 +y)3 withy = &~
valid for | 5] < 1, i.e. x| <

1
x% x| <8

. 1
Answer: 2 + X~ 288
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6 Coding mean and standard deviation (AQA, Edexcel, OCR, MEI, Edugas, CIE)
— 50
A

For 40 values of x, the coded variable y = X gives

Yy =40 and Zy? = 290.

Find the mean and standard deviation of x.
- 40

y= 20 =1

0,7= 28 —17=6.25,500,= 2.5
Xx=4y+50,somean=4x1+50=54
Standard deviation =4 x 2.5 =10

Answer: mean 54, sd 10

7 Connected rates of change: cones and bowls (AQA, Edexcel, OCR, MEI, Edugas)
A hemispherical bow! of radius 8 cm is filled at 20 cm3s™*. When the depth is h, V = m(8h? — %h?’).
Find % when h =3 cm.

dv

i = 1(16h — h?) = 1th(16 — h)

dh _ 20

‘dt T mh(16 — h)

_o.dh_ 20 _ 20 -1
h=3 Gt =wxax13 - 300 °MS

20
Answer: 200 cm/s

8 Rough incline: find the coefficient of friction (AQA, Edexcel, OCR, MEI, Eduqas, CIE)
A particle slides from rest down a rough plane inclined at « to the horizontal, where tan o = % It moves 8.82 min 3 s.
Find (a) the coefficient of friction, (b) the speed after 3 s. Take g = 9.8.

s = YLat?: 8.82 = ¥2xax3?,soa=1.96
Along the slope: m g sinax — PR =ma, with R =m g cos «

g(sina — pcos o) = a: 9.8(133 - % B =1.96
=22 n=0250n=02
v =at =1.96x%3

Answer: p=0.2; 588 ms™?

9 Tangent through the origin (All boards)

The line through the origin is a tangent to the curve y = x? + 5.
Find the gradients of the two possible tangents and the points of contact.

Tangentat x = a: y — (a® + 5) = 2a(x — a). Through (0, 0): —a? — 5 = —2a?

Soa’=5and a=+/5
Gradient 2a = +2y5
Answer: gradients +2/5 at points (+5, 10)
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10 Partial fractions and binomial expansion (All boards)
f(x) = __S%X-3
1 —x)(1—3x)
(a) Express f(x) in partial fractions.
(b) Hence expand f(x) up to x2.
(c) State the range of x for which the expansion is valid.

@) f(x) = (1’jx) + _BSX):A: —1,B=-2
(b) —1(1 —x)"t=—=1(1 +x + 1x%..)

Add the series for both fractions.

(c) Need [x| <1and |3x| <1

-1 =2

=0t ae30 ® 8- x-19¢(9 |x|<%

Answer: (a) a
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