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3 cm 

0.4 
D 

-12 cm- 
Figure 1 

The shape ABCDOA, as shown in Figure 1, consists of a sector COD of a circle centre O 
joined to a sector AOB of a different circle, also centre O. 

Given that arc length CD = 3 cm, 2CoD = 04 radians and AOD is a straight line of 

length 12 cm, 

(a) find the length of OD, 

b) find the area of the shaded sector 4OOB 
3) 

a) CD re 0.4 3 cm 
re7. Scm 

(b) Raclius of A0B 12-7-S +Scm 

Arra of AoB vhere 
(4S) (T-0.4) 

21. 7bm 

27.8 em 

C 4-Scm = TT-0.4

(Total for Question 2 is 5 marks)
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3. A circle C has equation 

+y-4x+10y = k 

where k is a constant. 

(a) Find the coordinates of the centre of C. 

(21 

b) State the range of possible values for k. 

2 
) - 4 t 1Oy 

a-2) -+ +y+s) -25 

Cenre is (2, -S ). 

225420
ht 2S+4 

(6) 1S an ecsenfal condiha

is he radis.

Thereore A7-29. e. hawe 

(Total for Question 3 is 4 marks) 
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4. Given that a is a positive constant and 

21+dt= In7 
show that a = Ink, where k is a constant to be found.

(A) 
2a 2a 

S dE So+) 

Lnt 2 +h 2a a- lna 

atln 2 -

at ln 2 ln7 

a Lo1-Ln2 n 

So 7. 

(Total for Question 4 is 4 marks) 

Pearson Edexcel Level 3 Advanced GCE In Mathematics-Sample Assessment Materlals 
Issue 1-April 2017O Pearson Education Limited 2017 

10 



5. A curve C has parametric cquations 

21-1, y= 41-7 + :0 

Show that the Cartesian cquation of the curve C can be written in the form 

2xr+ax +b 
y= X-1 

+1 

where a and b are integers to be found. 

(3) 
2E-1 

4 (*) + 

2 (+)-7

2oc S 6 

2-5+) +6 
(+1) 

2-3oc - S +6 

2-3x +L 

a-3, b 

(Total for Question 5 is 3 marks) 
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6. A company plans to extract oil from an oil field. 

The daily volume of oil V, measured in barrels that the company will extract from this 
oil ficld depends upon the time, I ycars, after the start of drilling. 
The company decides to use a model to estimate the daily volume of oil that will be 
extracted. The model includes the following assumptions: 

The initial daily volume of oil extracted from the oil field will be 16000 barrels.
The daily volume of oil that will be extracted exactly 4 years after the start of drilling 
will be 9000 barrels.
The daily volume of oil extracted will decrease over time. 

The diagram below shows the graphs of two possible models.

VA 

(0, 16000) (0, 16000) 

(4, 9000) (4, 9000) 

O 

Model A Model B 

(a) i) Use model A to estimate the daily volume of oil that will be extracted exactly 
3 years after the start of drilling. 

ii) Write down a limitation of using model A. 

(2) 

b) i) Using an exponential model and the information given in the question, find a 
possible equation for model B. 

i) Using your answer to (b)(i) estimate the daily volume of oil that will be extracted 
exactly 3 years after the start of drilling. 

(5)

As in creases V Can be Seen fo 

become egakve . Thir impossible 
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Question 6 continued 

(b) () Let Ve Aet 

when t= 0, Vz 6000
t=4 V= 900

16ooo= Aa e 
9000 AeR

A (6000 
4h 

e 

42 n i 

V l6000 e 

() Let t=3. 
Ln 

V 6000 e O392.3
o 400. 

(Total for Question 6 is 7 marks) 

ssiuetoinhwunstitsomn 
intenaeeaanaaostn 
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7. 

B 

Figure 2 

Figure 2 shows a sketch of a triangle ABC. 

Given AB 2i+3j + k and BC = i -9j +3k, 

show that LBAC= 105.9° to one decimal place.
(5) 

A 21 3 +t Bi-9j+3 

9A� = 36 4 
Use 30 hagoras 

JA8l 22 3 

8cl +C9 +3 

Acl V3-G+ b 

AB IACI Bc 
Cos BAC

2 AB) 1Ac) 

cos 8AC =14+61-4 
1059 2 Ji4 J6 

Pearson Edexcel Level 3 Advanced GCE In Mathematics-Sample Assessment Materials-
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8. f(x) = In(2x - 5) +2x?-30, x> 2.5 

(a) Show that f(x) = 0 has a root a in the interval [3.5, 4 
(2)

A student takes 4 as the first approximation to a. 

Given f(4) = 3.099 and f(4) = 16.67 to 4 significant figures, 

(6) apply the Newton-Raphson procedure once to obtain a second approximation for a, 
giving your answer to 3 significant figures. 

(2 
(c) Show that a is the only root of f(x) = 0 

(2)

fC3-5) = ln 2 23.5)-30= -4. 807 
f (4) In 3 +2()-30 +3. 099 

The nchon S Cmhnuou So he chan ge 

iSig behwesn f3-5) and fu) 

Res 
noGcokes 

behwean 
3.S Cndd. 

(b) 

3-099
o 4 3-8116.67 

C)_Allo a)- In(2-5) and a)= 30-2 
Sue mat

fla) = alc) - b(«)

For a root fc) =0, we howe 

a(x) b(x) 

ooahidzkineteiersaenneswts 
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Question 8 continued 

30-2 L 

30-2c

wo Anchon aa) and blx) meet The On Ce 

on ly So Loc) =0 only ha One rot 

(Total for Question 8 is 6 marks) 
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9. (a) Prove that 

tan +cot6 = 2cosec24, 

(4)
(6) Hence explain why the equation 

tan + cot6 = 1 

does not have any real solutions. 

(1)

ane+cot6 a SinG cosG +Cose

COsE STne

- 

case 
Sine case SinG cose 

Sine cod 

STa 20 

=2 casec 26 

Cb) tame t cot 6 9 2 cosec 26 = 

Sn26 2. 

- So 26 1 SO there are 
no Soluhons dor Sin 20 2 

(Total for Question 9 is 5 marks)
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10. Given that & is measured in radians, prove, from first principles, that the derivative 

of sin is cos 

h 
You may assume the formula for sin(A + B) and that as h >0, >1 and 

h 
+0 

(5) 

SinG+h)-sin 

h)- 6 

Sin leth) Sine ash tcose STah 

Sin6 Sine cosh t csG Sin h 

Sin cosh Sinh cos + 
h 

** 

As ha0, Sinh h 
h 

As haO)- Sin (eth)- Sin Cos69 
(e h)-e 

Theee we hone odsto CosO 
oe 

(Total for Question 10 is 5 marks) 
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Question 11 continued 

C) 1.8+ 0.4d 0.02d2 
- 0-002 (at-200od) +18

o-o02 a- 100)- oo0o)+I8 

21-8 0-c02 (d- ioo) 

d)G) 21-8m 0.3m= 22. 1m 

me G) 100m, ha dIskance at which 

haza l achawed does not modmm s 

oranqe 

(Total for Question 11 is 9 marks) 
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12. In a controlled experiment, the number of microbes, N, present in a culture T days after
the start of the experiment were counted. 

N and Tare expected to satisfy a relationship of the form 

N aT where a and b are constants 

(a) Show that this relationship can be expressed in the form 

logN m logT+ c 

giving m and c in terms of the constants a and/or b. 

(2) 

log,N 
5.0 

4.5 

4.0 

3.5 

3.0 

2.5 

2.0- 

1.5 

1.0 

0.5 

0 
0.2 0.4 0.6 0.8 1.0 1.2 1.4 osT 

Figure 3 

Figure 3 shows the line of best fit for values of log,N plotted against values of log,7 

(b) Use the information provided to estimate the number of microbes present in the

culture 3 days after the start of the experiment. 

(c) Explain why the information provided could not reliably be used to estimate the day 

when the number of microbes in the culture first exceeds 1000000. 

(d) With reference to the model, interpret the value of the constant a. 

Pearson Edexcel Level 3 Advanced GCE In Mathematics Sample Assessment Materlals 
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14. 

X 

Figure 4 

Figure 4 shows a sketch of part of the curve C with equation

- 2x + 5, x>0 

The finite region S, shown shaded in Figure 4, is bounded by the curve C, the line with 

equation x = 1, the x-axis and the line with equation x = 3 

The table below shows corresponding values ofr and y with the values ofy 
given to 4 decimal places as appropriate. 

1 1.5 2 2.5 3 

3 2.3041 1.9242 1.9089 2.2958

(a) Use the trapezium rule, with all the values of y in the table, to obtain an estimate for 
the area of S, giving your answer to 3 decimal places.

(b) Explain how the trapezium rule could be used to obtain a more accurate estimate for 

the area of S. 
1) 

a 

(c) Show that the exact area of S can be written in the form+lnc, where a, b and c 

are integers to be found. 
b 

(6) 

(In part c, solutions based entirely on graphical or numerical methods are not acceptable.) 

a) h 0.s 

3+ 2. 2958 2(2.3o1 1242 11o))

4.393 

(6)Ineresso num ber o Ships wed 
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Question 14 continued 

C) lnax - 2xS) dx 3 

as-) coc 

3 

-z - +Sa 

3In3 -9 s + -Ss 

2 +In2. 
27 
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15. 

8 

Figure 5 

Figure 5 shows a sketch of the curve with equation y 
= f(x), where 

4sin 2x 

The curve has a maximum turning point atP and a minimum turning point at Q as shown 

in Figure 5. 

(a) Show that the x coordinates of point P and point Q are solutions of the equation 

tan 2x = v2 

(4) 

(6) Using your answer to part (a), fînd the x-coordinate of the minimum turning point on 

the curve with equation 

) y=f(2r).

(ii) y= 3 - 2f(x). 

aOse quotien oe 

a 4Si n2 b 2 
a' 8cos 2x b=Va ex- 

2x- oc 
Fa)= Bcos2 e 4sin2a 2 ze 

&cos 2c 42 Sin2x
Set foe)=0 
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