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Day 251 A Level Maths: A Tier 10-a-day: Model Solutions

1 Arithmetic sequences: finding a and d (All boards)
The 3rd term of an arithmetic sequence is 21 and the 7th term is 25.
Find the first term and common difference, and the sum of the first 20 terms.

U, —uz=4d=25-21sod=1
a+t+2d=21lsoa=19

Sp= 2 (2%19+19x 1)
Answer: a=19,d =1, S,, =570

2 Exponential equations reducing to quadratics (All boards)
Solve 3% — 233* + 126 = 0.
Give exact roots, or 3 s.f. where the answer is not exact.
Letu=3%u?—23u+126=0,s0 (u— 9)(u—14)=0

nl4 _
n3 - 2.40

:’;":Qgivesxzz;3X=14givesx:I
Answer: x =2o0r x =240

3 Algebraic fractions (All boards)

o X2 —4 . (x+2)
Simplity 33 —=2y * Gax+ 2

x2—4 . 3x+2)
(Bx — 4) x+2)
X2 —4=(x—2)(x+2)
Cancel (x + 2).
(x=2)(Bx+2)
(3x =4

Answer:

4 Equilibrium on a slope: range of force (AQA, Edexcel, OCR, MEI, Eduqas, CIE)

A 3 kg patrticle rests on a rough plane inclined at «, tan a = % 1 =0.4. Aforce of P N acts up a line of greatest slope and

the particle stays at rest. Find the range of values of P. Take g = 9.8. Give answers to 3 s.f. if not exact.

.8 15 _ _ 441
smoc—ﬁ,coscx—ﬁ,R—Sgcoscx——17 N

Limiting friction = pR = % N

P smallest: friction acts up the slope: P+ pR =3 gsina, P = % - %
P greatest: friction acts down the slope: P = %ge + %

Answer: 346 N =P =242N

5 Discriminant: range of k (All boards)
The equation x? + (k — 2)x + (k + 1) = 0 has real roots.
Find the set of possible values of k.
Discriminant: b2 — 4ac = (k — 2)% — 4(k + 1)
=k?® — 8k
Roots of the quadraticink: k=0and k=8
Required: b®> — 4ac = 0
Answer: k =0ork =8

stemup.co.uk



StemUp

Day 251 A Level Maths: A Tier 10-a-day: Model Solutions

6 Parametric differentiation: tangent and normal (All boards)

. . 1
A curve has parametric equations X = ¢,y = t2.

Find % in terms of t, and the equation of the normal at the point where t = 1, in the form ax + by + ¢ = 0 (integers).

dy _ dy 3

W " dtrdwa - 2

t=1: point (1, 1), gradient

Normal gradient = +(=2)=5,s0normal: x —2y+1=0
dy

Answer: 4 ——2t3;x—2y+1=0

7 Particle supported by two strings (AQA, Edexcel, OCR, MEI, Edugas, CIE)
A 3 kg particle hangs in equilibrium from two light strings, as shown. Find the tension in each string (T in the string at
angle o). Take g = 9.8.

12

sina=0.8,cos a=0.6,sinp = cos P =

5
13’
Horizontal: T, cos a =T, cos B, so T, = 0.65 Tl
Vertical: T, sina + T,sinp=3g=29.4
T,(0.8+0.25)=29.4

T,=28.0,T,=18.2

Answer: T, =28N,T,=182N

8 Continuous random variable: cumulative distribution and median (CIE)

The random variable X has pdf f(x) = %x for 0 = x = 5, and 0 otherwise.

(a) Find the cumulative distribution function F(x) for 0 = x < 5.

(b) Find P(X > 2

2). (c) Find the median of X to 3 s.f.

(@) FOO = Fo* ) dit = 2o

(b) P(X > 2) = H)—ﬁ
(c) F(m) = 5:m* = 2,som 5 x (0.5)7

m =4.20
15
Answer: (b) G (c) 4.20

9 Tree diagram with conditional probability (All boards)
The tree diagram shows probabilities for events A and B.
(a) Find P(B").
(b) Find P(A" | B).

(2) P(B)=0.6 x 0.1+ 0.4 x 0.4 = 0.22

o — 0.4x04
(b) P(A"| B) = =555 —

Answer: (a) 0.22 (b) %
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10 Partial fractions and integration (All boards)

(a) Express in partial fractions.

X
(x+3)(x+2)

(b) Hence find _£5 m dx, giving the answer in the form In k.

X=AX+2)+B(x+3):x=—2givesA=3;x=—-3givesB=-2
I =[3In(x + 3) — 2 In(x + 2)],°

_ 8 7

—3In§—2ln§

_ | 2048
=N 1333

) 3 2 2048
Answer: (&) 553 ~ x+2 01N 1333
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