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Day 360 A Level Maths: B Tier 10-a-day: Model Solutions

1 Linear inequalities (AQA, Edexcel, OCR, MEI, Eduqas, CIE)
Solve —x + 10 = x — 4.
—-2x = -14
Divide by —2 (reversing the inequality): x = 7
Answer: x =7

2 Sector and arc in terms of 1 (AQA, Edexcel, OCR, MEI, Eduqgas, CIE)
A sector of a circle has radius 15 cm and angle 210°.
Find, in terms of 11, the arc length and the area of the sector.

0=210°= %I radians

Arc length =10 = 35711 cm

_1,,_525m
Area—ir O—Tcm
351 5251 2
Answer: arc —— Ctm, area—;—cm

3 Binomial expansion (positive integer power) (AQA, Edexcel, OCR, MEI, Edugas, CIE)
In the binomial expansion of (1 + kx)", where n is a positive integer, the coefficient of x is —24 and the coefficient of x? is

252.

Find the values of n and k.

nk = —24, sok=_T24

M0 =Dz 2 952, 50 MO 5 378 - 555
n

(0= D570 _ 252, 50 576(n — 1) = 504n

n=8,andk=-3
Answer: n=8,k =-=3

4 Product rule (All boards)
Giventhaty = 2x — 1) In X,

find % and its value when x = 1.

Product rule withu=2x — 1,v=1Inx

,_ ,_ 1
u=2v =3
dy _ . 2x — 1
&—uv+uv—2Inx+

_ 4. gy _
Whenx—l.a—l

2xX—-1
X

AnSNer:%=2lnx+ ;value 1

5 Expectation and variance of aX + b (AQA, OCR, MEI, Eduqas, CIE)
The random variable X has E(X) = 4 and Var(X) = 2.
Find (a) E(—3X + 3),
(b) Var(=3X + 3), (c) E(X?).
(@ E@X+b)=aE(X)+b=(—3)x4+3=-9
(b) Var(aX + b) = a®Var(X) =9 x 2 = 18
(c) Var(X) = E(X?) — [E(X)]?, sOo E(X?) =2 + 16 =18
Answer: (@) —9 (b) 18 (c) 18
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6 Partial fractions and integration (AQA, Edexcel, OCR, MEI, Eduqas, CIE)

(a) Write in partial fractions.

X =17
(X +4)(x +5)
_TX=T7 dx
(X +4)(x +5) ’
giving the answer as a single logarithm.

—-xX—=7 A B
@ X+4)(x+5) - x+4 T x+5' S0 —X =7 =A(X+5)+B(x+4)

X=—4:A=-3;x==-5:B=2
(b0) [* (o + 52g) dx = [~3 In(x + 4) + 2 In(x + 5)],"

(b) Hence evaluate £4

_ 8 9 _ 81
——3InZ+2In§—In(m)

Answer: (@) A=—-3,B=2(b) In(%)

7 Modulus equations (AQA, Edexcel, OCR, MEI, Eduqgas, CIE)
Solve |x — 4] =|—3x — 6|.
Eitherx —4=-3x—60rx —4=—(—3x — 6)
x—4=—3x—69ivesx=—%
X —4=—(—3x —6) givesx=-5

Answer: x = =5and x = —%

8 Lift: weighing scales reading (AQA, Edexcel, OCR, MEI, Eduqas, CIE)
A woman of mass 60 kg stands on weighing scales in a lift. The lift decelerates at 1.5 m s™2 while moving upwards.
Takeg=9.8ms™2
Find the force exerted on the woman by the scales.
The acceleration is downwards, magnitude 1.5
Taking up as positive: R — 60 x 9.8 = —60 x 1.5
R =60(9.8 — 1.5)
Answer: 498 N

9 Finding mean and standard deviation from two probabilities (All boards)
The masses (kg) of parcels are normally distributed.
P(X < 18) = 0.1587 and P(X > 48) = 0.0668.
Find the mean and standard deviation (3 s.f.).
z,; = —0.9998 and z, = 1.500
18 =1 + (—0.9998)0 and 48 = p + 1.5000
Subtract: 30 = 2.500 0, so g =12.0
B =18 — (—0.9998)(12.00) = 30.0
Answer: pu =30.0,0 =120

10 Velocity parallel to a direction (AQA, Edexcel, OCR, MEI, Edugas)

A particle moves so that at time t s its velocity is v = (3t + 3)i + (3t — 3)j ms™™.

Find the time when the particle is moving in the direction of i, and its speed then.
Parallel to i: j component =0

3t—3=0,s0t=1

v=(3x 12+ 3)i = 6i

Answer:t=1s speed 6m s

stemup.co.uk



