P48253A

PMT

r

Write your name here

(Surname Other names

~
J

Centre Number Candidate Number

Pearson Edexcel

International

Advanced Level

‘Core Mathematics C12

Advanced Subsidiary

Monday 10 October 2016 — Morning Paper Reference

Gime: 2 hours 30 minutes WMAO01/0 1J

Mathematical Formulae and Statistical Tables (Blue)

\_

rYou must have: Total Marks

Candidates may use any calculator allowed by the regulations of the
Joint Council for Qualifications. Calculators must not have the facility
for symbolic algebra manipulation, differentiation and integration, or
have retrievable mathematical formulae stored in them.

Instructions

Use black ink or ball-point pen.

If pencil is used for diagrams/sketches/graphs it must be dark (HB or B).
Coloured pencils and highlighter pens must not be used.

Fill in the boxes at the top of this page with your name,

centre number and candidate number.

Answer all questions and ensure that your answers to parts of questions are
clearly labelled.

Answer the questions in the spaces provided

— there may be more space than you need.

You should show sufficient working to make your methods clear. Answers
without working may not gain full credit.

When a calculator is used, the answer should be given to an appropriate
degree of accuracy.

Information

The total mark for this paper is 125.
The marks for each question are shown in brackets
— use this as a guide as to how much time to spend on each question.

Advice

©2016 Pearson Education Ltd.

11171/

Read each question carefully before you start to answer it.
Try to answer every question.
Check your answers if you have time at the end.

Turn over

[T e




f(x)=3x2+x—i+6x‘3, x>0

N

Find Jf(x)dx, simplifying each term.

Q)

Leave |
blank

P 4 8 2 5 3 A 0 2 4 8

PMT

VAWV SIHLNIZLEMIONOG

ey
S
SRR

s

5

<

Qe
§ Bt @02:::‘

%

ool

2ot
¥ 0’0:::6::’0

L% Dote!

T
ol 5
ot KL




PMT

Leave |
blank

Question 1 continued
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2. Find, giving your answer to 3 significant figures where appropriate, the value of x for
which

(@) 7%= 14
(3)

(b) log,(3x +1) =-2
()
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Question 2 continued
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3. Answer this question without the use of a calculator and show your method clearly.

(i) Show that

m_z_‘;mm:sﬁ

Vs (2)
(i) Show that 5
N2 s
g V2!
(3)
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Question 3 continued
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f(x) = 6x3 - 7x2-43x + 30
(@) Find the remainder when f(x) is divided by
(i) 2x+1

(i) x -3

(b) Hence factorise f(x) completely.

(4)

(4)
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Question 4 continued
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Question 4 continued
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5. (a) Find the first 4 terms, in ascending powers of x, of the binomial expansion of
ax °
%)
2
where a is a positive constant. Give each term in its simplest form.
(4)
Given that, in the expansion, the coefficient of x is equal to the coefficient of x3,
(b) find the exact value of a in its simplest form.
®3)
J
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Question 5 continued
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6. Asequence is defined by
u, = 36
Z’ln+1 = gun’ n 2 1
(@) Find the exact simplified values of u,, u,and u,
(2)
(b) Write down the common ratio of the sequence.
(1)
(c) Find, giving your answer to 4 significant figures, the value of u,,
()
6
(d) Find the exact value of ) u,
= ()
(e) Find the value of Y u,
@
J
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Question 6 continued
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Question 6 continued
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Question 6 continued

T
B -
<

Sogle
3

<5

3%
5
%5

0}.’
0::’
%2

ety
5
Totoress
g2

oo
<5

e
Soletatels
S
S

5&

o
S
5

R
5
X
e
ks
S

4‘.-

<

oy
L

255
20,

s
s,
=

e
R
K e

AR

v

e

fo%!

>
1
).
e,

o
>
¥t

“DON
tyss

ek

Q6

S

(Total 9 marks)

s

17

\/
I 4 8 2 5 3 /\ O | ; 4 8



Leave\
blank
7. (a) Sketch the graph of y =32, xeR
Give the exact values for the coordinates of the point where your graph crosses
the y-axis.
()
The table below gives corresponding values of x and y, for y = 3*-2
The values of y are rounded to 3 decimal places where necessary.
X 0.5 1 15 2 2.5 3
y 0.192 0.333 0.577 1 1.732 3
(b) Use the trapezium rule with all the values of y from the table to find an approximate
value for
3
j 32 dx
0.5
Give your answer to 2 decimal places.
(4)
J
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Question 7 continued
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Diagram not
drawn to scale

<4+——5cm P> < 6cm P

Figure 1

The compound shape ABCDA, shown in Figure 1, consists of a triangle ABD joined along
its edge BD to a sector DBC of a circle with centre B and radius 6¢cm.

The points A, B and C lie on a straight line with AB = 5¢cm and BC = 6¢cm.

Angle DAB = 1.1 radians.

(a) Show that angle ABD = 1.20 radians to 3 significant figures.
(4)

(b) Find the area of the compound shape, giving your answer to 3 significant figures.

(4)
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Question 8 continued
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Question 8 continued
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Question 8 continued
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9. In a large theatre there are 20 rows of seats.
The number of seats in the first row is a, where a is a constant.
In the second row the number of seats is (a + d), where d is a constant. In the third row
the number of seats is (a + 2d), and on each subsequent row there are d more seats than
on the previous row. The number of seats in each row forms an arithmetic sequence.
The total number of seats in the first 10 rows is 395
(a) Use this information to show that 10a + 45d = 395
(1)
The total number of seats in the first 18 rows is 927
(b) Use this information to write down a second simplified equation relating a and d.
(@)
(c) Solve these equations to find the value of a and the value of d.
©)
(d) Find the number of seats in the 20th row of the theatre.
(@)
J
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Question 9 continued
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Question 9 continued
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Question 9 continued
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10. (a) Given that

8tan x = -3¢c0s X

g

2

show that : % :

2

3sin?x - 8sin X — 3 = 0 =

® a

(b) Hence solve, for 0 < 6 < 360°, :;;:;:

8tan 20 = —3cos 20 z

:‘:Wi:‘:

giving your answers to one decimal place. =

(Solutions based entirely on graphical or numerical methods are not acceptable.)
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Question 10 continued
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11. The equation 5x? + 6 = k(13x? — 12x), where k is a constant, has two distinct real roots.

(@) Show that k satisfies the inequality

6k? + 13k -5>0
(4)

(b) Find the set of possible values for k.
(4)
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Question 11 continued
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12.

Figure 2

Figure 2 shows a sketch of the curve with equation y = f(x), where
x* —9x* — 81x
27

The curve crosses the x-axis at the point A, the point B and the origin
The curve has a maximum turning point at C and a minimum turning

f(x) =

Diagram not
drawn to scale

0.
point at D.

(@) Use algebra to find exact values for the x coordinates of the points A and B.

(b) Use calculus to find the coordinates of the points C and D.

(4)

(6)

The graph of y = f(x + a), where a is a constant, has its minimum turning point on the

y-axis.

(c) Write down the value of a.

1)
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Question 12 continued
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Question 12 continued
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Question 12 continued
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13. The circle C has centre A(1, —3) and passes through the point P (8, -2).

(@) Find an equation for the circle C.

The line |, is the tangent to C at the point P. “

(b) Find an equation for I, giving your answer in the formy = mx + ¢

The line 1, with equation y = x + 6, is the tangent to C at the point Q. “

(c) Find the coordinates of the point Q. -
5
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14.
X
Figure 3
Figure 3 shows a sketch of the curve C with equation y = —x? + 6x — 8. The normal to C
at the point P(5, —3) is the line I, which is also shown in Figure 3.
(a) Find an equation for I, giving your answer in the form ax + by + ¢ = 0, where a, b and
c are integers.
()
The finite region R, shown shaded in Figure 3, is bounded below by the line | and the
curve C, and is bounded above by the x-axis.
(b) Find the exact value of the area of R.
(6)
(Solutions based entirely on graphical or numerical methods are not acceptable.)
J
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15.

<+-rcm—»

Figure 4

Figure 4 shows a solid wooden block. The block is a right prism with length hcm. The
cross-section of the block is a semi-circle with radius rcm.

The total surface area of the block, including the curved surface, the two semi-circular
ends and the rectangular base, is 200cm?

(@) Show that the volume Vcm? of the block is given by

_ wr(200 — r?)
4+ 2r 5)

(b) Use calculus to find the maximum value of V. Give your answer to the nearest cm?.

(6)

(c) Justify, by further differentiation, that the value of V that you have found is a
maximum.

(2)
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Question 15 continued

(Total 13 marks)

Leave |
blank

Q15

END

TOTAL FOR PAPER: 125 MARKS

P 4 8 2 5 3 A 0 4 8 4 8

PMT

VAWV SIHLNIZLEMIONOG

ey
S
SRR

s

-
0e%

55
55

4 %:: ol
S
8

’ o‘o,::b,:‘o

L% Dote!

T
ol 5
ot KL

0}:
SRS
(5

o






