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Day 114 A Level Maths: A Tier 10-a-day: Model Solutions

1 Discrete random variable with unknown constant (Edexcel, OCR, MEI, Eduqgas, CIE)
The random variable X has P(X = x) = k(7 — x) forx =2, 3, 4, 5, 6.
(a) Show that k = 1—15 (b) Find E(X) and Var(X).
(c) Find P(X = 3).
@ZPX=x)=1:5+4+3+2+1=15,s015k=1
_ 1 4 1 2 1 _10
(b)E(X)_2><§+3xE+4x§+5x1—5+6x1—5_T
2 _ 38 _ 38 10,, _ 14
E(X )—?,SOVar(X)—? - ?) =79

4 1 2 1 2
OPX=3)=m+t+2st=2

Answer: (b) E(X) = %, Var(X) = % (©) %

2 Constant speed against friction (AQA, Edexcel, OCR, MEI, Edugas, CIE)
A crate of mass 10 kg is pulled at constant speed along rough horizontal ground, 11 = 0.2, by a force of P N at angle 6

above the horizontal, tan 0 = %. Find P and the normal reaction. Take g = 9.8. Give answers to 3 s.f. if not exact.

Constant speed, so the resultant force is zero. sin 6 = 0.8, cos 6 = 0.6
Vertica: R=10g — P sin 6

Horizontal: P cos 6 = nR =0.2(10 g — P sin 6)

P(0.6 + 0.16) = 0.2x10g

P=258R=774

Answer: P=258N,R=774N

3 Index equations solved with logarithms (All boards)
Solve 7%~ 2=5%"2
Give your answer to 3 significant figures.
Takelogs: (3x —2)In7=Bx—=2)In5
Collectx terms: x(3In7 —3In5)=-2In5+2In7

_ —2In5+2In7
~ 3In7-3In5
x = 0.667

Answer: X = 0.667

4 Venn diagrams and conditional probability (All boards)
P(A) =0.35, P(B) =0.4 and P(A N B) = 0.1.
Find
(@) P(A U B)
(b) P(A]B)
(c) P(B"| A)

(@) P(AU B) =P(A) + P(B) — P(ANB) = 0.35+0.4 — 0.1 = 0.65
PANB) _035-01 _ 5

OPAIB)=—p@y " ="T-04 -1z
, on_PANB)_1-065_ 7
@©PEIA)="pm)y =T-035 - 13

Answer: (a) 0.65 (b) % (© 113
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5Line meets curve: length of chord (All boards)
The line y = —2x — 3 meets the curve y = x? + 6x + 12 at A and B.
(a) Find the coordinates of A and B.
(b) Find the exact length AB.
x?+6x+12=—-2x—3givesx’*+8x+15=0
(x+5)(x+3)=0:x=-50r-3
A(=5,7), B(—3, 3)
AB2 =22+ (—-4)>=20
Answer: A(=5,7), B(=3,3); AB=2/5

6 Exact definite integrals of standard functions (All boards)
Find the exact value of

23,7
J G+

Integrate: [3In x — %]

Substitute the limits and subtract: finz+7 In§ ltl
Answer: %

7 Smooth incline held by a string (AQA, Edexcel, OCR, MEI, Edugas, CIE)

A 2 kg particle rests on a smooth plane inclined at a, tan o = % held by a string in the vertical plane through a line of

greatest slope, at angle 6 above the slope, tan 6 = % Find the tension and the normal reaction. Take g = 9.8. Give

answers to 3 s.f. if not exact.

o= cosa=22 sno=5 cosp=l2
S|na—l3,cosoc—l3,sm —13,COS =13

Along the plane: Tcos 8 =2gsina,so T =8.17
Perpendicular: R + T sin ® =2 g cos a
R=2gcosa— Tsin® =181 — 8.17x0.385
Answer: T=817N,R=150N

8 Exponential equations: quadratic in b*x (AQA, Edexcel, OCR, MEI, Eduqas, CIE)
Solve 3 x 3% — 28 x 3* + 9 = 0.

Lety=3* Then3y? — 28y +9=0
3(y — )y — 9) =0
y= % ory=9
3X:%givesx: —1;3*=9¢givesx=2
Answer: x==1or x=2
9 Binomial expansion: product with a bracket (All boards)

Find the coefficient of x* in the expansion of
(3 +3x)(2 — x)°.

In (2 — x): coefficient of x* is —160, of x* is 60
Coefficient = 3 x 60 + 3 x (—160)
Answer: —300
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10 Integration by parts (All boards)
Use integration by parts to find the exact value of

‘L'E X oS 3x dx.

u=x, % = cos 3x: [x cos 3x dx = [Xs'g ¥ fS'n33X dx

- [x sin 3x + cos 3x]
3 9
m—2
18

R
AnSNer.T
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