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Day 101 A Level Maths: A Tier 10-a-day: Model Solutions

1Venn diagrams and conditional probability (All boards)
P(A) = 0.65, P(B) = 0.1 and P(A N B) = 0.05.
Find
(&) P(A U B)
(b) P(B | A)
(c) P(A"N B)
(a) P(A U B)=P(A) + P(B) — P(AN B)=0.65+0.1 — 0.05=0.7

0.0
0 PE1A =G =08 =15

€ P(A NB)=1-PAUB)=1—0.7=0.3
Answer: (a) 0.7 (b) 4 (C) 0.3

2 Friction: find p then stopping distance (AQA, Edexcel, OCR, MEI, Eduqas, CIE)
A 15 kg box is pulled from rest along rough horizontal ground by a horizontal force of 85.5 N and moves 40 m in 10 s. Find
(a) the coefficient of friction. The force is then removed; (b) find the further distance moved. Take g = 9.8. Give answers to
3 s.f. if not exact.

s = Yat?: 40 = %ax102%,s0a=0.8
(@P—unl5g=15a:855—-147n=12,sop=0.5

(b) v =at = 0.8x10 = 8; after removal deceleration = ng = 4.9
0 =82 — 2x4.9xs, s = 6.53

Answer: (@) p =0.5(b) 6.53m

3 Arithmetic sequences: finding a and d (All boards)
The 6th term of an arithmetic sequence is 28 and the 14th term is 76.
Find the first term and common difference, and the sum of the first 20 terms.

a+5d=28soa=-2
Sy = (2% (~2) + 19 X 6)
Answer: a=—-2,d =6, S,; = 1100

4 Forces in equilibrium with vectors (AQA, Edexcel, OCR, MEI, Edugas)
Forces F; = (6i + 2j) N, F, = (12i — 9j) N and F5; = (ai + bj) N keep a 3 kg particle in equilibrium. Find (a) a and b. F, is
then removed; (b) find the magnitude of the acceleration.
(a) Equilibrium: F; + F, + F;=0
iir6+12+a=0,so0a=-18
j:2+(—9)+b=0,so0b=7
(b) The resultant is now F, + F; = —F,, of magnitude V(122 + —92) = 15 N
a=15+3
Answer: (@) a=—18,b=7(b) 5ms~?

5Inverse of a quadratic function (All boards)
f(x) =x%+8x + 18, x = —4.
Find f~(x) and state its domain.
fx) = (x+4)*+2
Lety = f(x): (x + 4=y — 2
X = —4, so take the positive root: x = —4 +y — 2
Answer: f7(x) = —4+x — 2,x = 2
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6 Equations with sec x and tan x (All boards)

Solve 2sec?® +8tan® +4=0
for 0° < 6 = 360°. Give answers to 1 d.p.

Usesec’?0 =1+tan’0: 2tan’0 +8tanO +6=0
tan®=—-3ortanB6=-1

tan 0 = —3: 6 = 108.4°, 288.4°

tan © = —1: 6 = 135.0°, 315.0°

Answer: 0 = 108.4°, 135.0°, 288.4°, 315.0°

7 Equation of areciprocal curve from its graph (All boards)

The diagram shows the curve y = + b with asymptotes as shown. Find the values of k, a and b, and the coordinates

where the curve crosses the axes.X a
Asymptotesx =2, y=2so0a=2,b=2
Through (1, —1): =1 = —Ll +2
k=(-1-2)(-1)=3
x:O:y:%;y:O:x:%

Answer: k =3,a=2,b=2 (0, 3) and (3, 0)

8 Integration by parts (All boards)
Use integration by parts to find the exact value of

jf X COS 2x dx.

u=x, % = cos 2x: [x cos 2x dx = [XS'S 2X] - fsmzzx dx
:[xsin 2X + cost]

2 4
_on-2

8

2

. n -
Answer: 8

9 Combining two data sets (AQA, Edexcel, OCR, MEI, Eduqgas, CIE)
The masses in grams of two groups: factory A has n = 28, mean 57, sd 4;
factory B has n = 20, mean 33, sd 2.

Find the mean and standard deviation of all 48 values (3 s.f. for the sd).
2x =28 x 57 + 20 x 33 = 2256, mean = 47

¥x? (A) = 28(4? + 57%) = 91420

>x2 (B) = 20(2? + 33?) = 21860

115’1;80 —472=151,so0sd =12.3

Answer: mean 47, sd 12.3

Variance =
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10 Partial fractions and integration (All boards)
B

2X+5 . A
(a) Express m in the form izt m.

. 4 2X+5
(b) Hence find the exact value of 1; Ty dx.
2x+5=A(X+4)+B,soA=2and B=-3
_ =3 14
I=[2In(x+4) = 757l
_ 8 1 1
—2InZ+—3(Z—§)
_16In2-3
- 8

16In2—-3

Answer: (@) A=2,B=-3; (b) 8
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