Mathematics - 2019 - May/Jun - Paper 4 - QP

GradeM ax

f Please check the examination details below before entering your candidate information h
(Candidate surname Other names
J
Pea rson Edexcel Centre Number Candidate Number
International
Advanced Level
Tuesday 18 J “
L y )
( . : . )
Morning (Time: 2 hours 30 minutes) Paper Reference WMA02/01
Mathematics
International Advanced Level
Core Mathematics C34
L J
[ You must have: Total Marks |
Mathematical Formulae and Statistical Tables (Blue), calculator
L \ - J
Candidates may use any calculator permitted by Pearson regulations.
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).
® 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.
® Inexact answers should be given to three significant figures unless otherwise
stated.
Information
® A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.
® There are 14 questions in this question paper. 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
® 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.
® [f you change your mind about an answer, cross it out and put your new answer
and any working underneath.
Turn over

P55801A

©2019 Pearson Education Ltd.

1111/

P 5 5 8 01 A 0 1 4 8

Pearson



i A% June 1017 GradeMax
MaTematics+2019.. May/Jun - Paper 4 - QP Leave

blank
Answer ALL questions. Write your answers in the spaces provided. |
L f(x)=2x>+x-20 } ‘ré
. 2
(a) Show that the equation f(x) =0 can be rewritten as =
rm
where @ and b are positive constants to be determined. @ z
(b) Starting with x, =2.1 use the iteration formula x , = a — bx, , with the numenca{ z=
values of a and b to calculate the values of x, and x, giving your answers to 3 decima &
laces.
P @ |
(c) Using a suitable interval, show that 2.077 is a root of the equation f(x) = 0 correct
to 3 decimal places.
(2)
QS (d) Hence state a root, to 3 decimal places, of the equation g
=2 2
2x+2P+x—-18=0 o
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Question 1 continued
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2. (a) Find J“"'f”’ d, x>0 |
x @ | | o
| \ e
| Z
(b) Given that y =25 at x = 1, solve the differential equation % ‘ S
I | =
LA k) N |

dx X |
i l
i giving your answer in the form y = [g(x)]*.
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3. Acurve C has parametric equations

T
x= \Etane, ¥ = sec?0, Oé(ﬁsg

-,
o
=
The cartesian equation of C is S
v =1(x), 0<x<k where k is a constant =
(a) State the value of k. =
) =
»
(b) Find f(x) in its simplest form. ;
2) =
T
(c) Hence, or otherwise, find the gradient of the curve at the point where 8 =—
3
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4. The curve C has equation -

3yeT=4x2+y2 +2
e p
(a) Find d— in terms of x and y.
X (5)
The point P on C has coordinates (0, 2).

(b) Find the equation of the normal to C at P giving your answer in the form y=mx + ¢,
where m and ¢ are constants to be found.
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5. Abath s filled with hot water. The temperature, 0°C, of the water in the bath, / minutes
after the bath has been filled, is given by

0=20+ Ac™ 3
where 4 and k are positive constants.
Given that the temperature of the water in the bath is initially 38°C,

(a) find the value of A4.
| (2)

The temperature of the water in the bath 16 minutes after the bath has been filled is 24.5°C.

VIHY SIHL NI LA LON 0OQ

1
(b) Show that k= gln2
(4)

Using the values for k and 4,

(¢) find the temperature of the water 40 minutes after the bath has been filled, giving your
answer to 3 significant figures.

d
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h (d) Explain why the temperature of the water in the bath cannot fall to 19°C.
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Question § continued
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Figure 1

Figure 1 shows a sketch of the graph with equation y = |4x + 10a|, where a is a positive
constant.

The graph cuts the y-axis at the point P and meets the x-axis at the point Q as shown.
(a) (1) State the coordinates of P.

(ii) State the coordinates of Q.

2) |
(b) A copy of Figure 1 is shown on page 15. On this copy, sketch the graph with equation
y=|x|-a

Show on the sketch the coordinates of each point where your graph cuts or meets the
coordinate axes.

1 )
(c) Hence, or otherwise, solve the equation
|4x + 10a| = |x| —a
giving your answers in terms of a.
(©))

; (@) At @ > 4=0 ok £ 5 0 yyi) tioa
. =64 -
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Question 6 continued
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7. (a) Express S¢osf—3siné in the form Reos(0+ «), where R >0 and 0< & <~
o
Give the exact value of R and give the value of a, in radians, to 4 decimal places. & 2
&
The height of sca water, H metres, on a harbour wall is modelled by the equation ‘ i
' H=6+2.SCOS(4 [) 1. 55m(4m), 0<1<12 3 ?:
25 25 z
where 7 is the number of hours after midday. "
(b) Calculate the times at which the model predicts that the height of sea water on the
harbour wall will be 4.6 metres. Give your answers to the nearest minute. &
0) fs(e+): ),{7) M=t ((Cos &35 6)
oot - - (4 L £Cos (6 t) |
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Figure 2 @i
Figure 2 shows a sketch of part of the curve y = f(x), where
|
(x) 6x+2 R |
X) = X €
3x* + 5 !
(a) Find f’(x), writing your answer as a single fraction in its simplest form. )
3) =
| ©
The curve has two turning points, a maximum at point 4 and a minimum at point B, as | <
shown in Figure 2. =
-
(b) Using part (a), find the coordinates of point 4 and the coordinates of point 5. =
@ | |2
(c) State the coordinates of the maximum turning point of the function with equation ;;
ot
m
y=f(2x)+4 xeR o
(2)
(d) Find the range of the function
) 6x+ 2 <0
)= X
& I +5 N
(2) )
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Question 8 continued
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9. (a) Using the formula for sin(4 + B) and the relevant double angle formulae, find an ]
identity for sin3x, giving your answer in the form :
| - A3
sin(3x) = Psinx + Qsin’x ;_1
where P and Q are constants to be determined. “
| @ =
(b) Hence, showing each step of your working, evaluate z
J.:sin 3xcosx dx , :f
6 | =
(Solutions based entirely on graphical or numerical methods are not acceptable.) | !
“
| a(30) = 3t ~lefin
a) g’ﬂ(ﬁflf):sfﬂ Ao f | :
co§ ACinf8 | ﬂ == 2
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Question 9 continued ! ‘
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10. (a) Use the binomial series to find the expansion of
| 2 o
et e B s
(2 + 3x) 3 =
in ascending powers of x, up to and including the term in x?, giving each term as a :
simplified fraction. | =
5) |
e —
~
(b) Hence or otherwise, find the coefficient of x? in the series expansion of ~
] | | 7
i (< = ‘ 2
O Grey <3 | z
() X jx|< 2
(2 + 3x) 3 1
@ |
=3 3 :
#) L = (243x) :_1_(/.@? |
(1431 220 2
= =
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Question 10 continued
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11. (a) Given
2 ety ©
fe=-3 + £ (@-3) S
=
find the value of the constants 4, B and C. Q
3
(b) m
@ =
- 9 —-J'
I= J ) dr T
s 1°(t=3) (v
Find the exact value of /, giving your answer in the form In(a) — b, where a and b are E‘
positive constants, P
(6)
VA l
<
C \.
: R |
0 21n9 x
Figure 3

Figure 3 shows a sketch of part of the curve C with parametric equations

6
!

x=2In(t-3), y= t>3

The finite region R, shown shaded in Figure 3, is bounded by the curve C, the y-axis, the
x-axis and the line with equation x=21In9

The region R is rotated 360° about the x-axis to form a solid of revolution.
(c) Show that the exact volume of the solid generated is

kex1

where / is a constant to be found.

3) "

() Q= AED 404k AP ET oxET |

‘ frfl S Atl=o ;
ok 20 59=08(0-7) Rg=-3 Aes] -

| Jas—
|

=3 A= o

N

34

— A



_ ~ GradeMax
Mathematics| - 2019 - May/Jun - Paper 4 - QP I

Lave |
blank
Question 11 continued |
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12. Relative to a fixed origin O,
the point 4 has position vector (2i — 3j — 2Kk) -
o
the point B has position vector (3i + 2j + 5k) E
the point C has position vector (2i + 4j — 3k) T:'
The line / passes through the points 4 and B. “:
. zZ
(a) Find the vector AB. -
(2) o
(b) Find a vector equation for the line /. /
(2)
(c) Show that the size of the angle CAB is 62.8°, to one decimal place.
C)
(d) Hence find the area of triangle CAB, giving your answer to 3 significant figures.
(2)
&
The point D lies on the line /. Given that the area of triangle CAD is twice the area of =
triangle CAB, ’ f}
(e) find the two possible position vectors of point D. | ,f
| S o
I :
(4) A8=F 4" =08-0R | AR . AC = I4B]- A seag)| |
s ey } _. | 5
('3L+25+S’k),(a._9-21¢) Pl - (:+;J+%LL) -
o i - 2« —_ —~—~
A8 = (xS k) (AB) = N 1%242% =\
- - =3 =y
b) - O+ XAR |  AC =ocC FDA:(thtLFJ—f%)
| =
A=t | ’ | v % b
5 f(&'f)' UL)”(M]%) = (Z,_?) 21 ) 5

=itk
4, |

(O Arae (4B {,ﬂ??f:\!ﬁ(—/)’* - V5o

_— o]

fafK' /‘?:'8 2 Ot fwF+ H(-1)
- -3 13__;‘:_ |

- { T IlllIIIIIIIIIII|I||“|“II|I||I|||IliIIIIIIIIII




GradeMax
Mathematics - 2019 - May/Jun - Paper 4 - QP

3 S ] Lcav;\ 6
Question 12 continued s
Z | cospotes
= @K(g‘o
C ot :
F—7 r
d) 797”64:_?]; XA/ (AL ot | , | 5
:——?’/— 3 x\Go o (2-8 .
= | o) (= (uY-w)? |
7 P (S +FH | |
(45147 )
A= 2N
| oo 2
x =) : N | f
o :(Zt—}J_zz)rz(um%) |
v = = ‘ !
5 e C%Z)w[&—ﬂ% +(- 2114k E
R | |
- . Z |
f: .- ‘-HJr?j £l IL/ | 1
ey 0 (-« (3 10) )4 (-2-ly)e |
8 |
D =0i-1 ~lbk ]
L I _ )

39

00RO O 0 0 0 0
Turn nver



GradeM ax
Mathematics - 2019 - May/Jun - Paper 4 - QP
L]

Leave

blank
13.
YVa
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w—
L
R A
0 1 2 X
Figure 4
‘ Figure 4 shows a sketch of the curve with equation y = 12x%In(2x?), x>0

The finite region R, shown shaded in Figure 4, is bounded by the curve, the line with
equation x = 1, the x-axis and the line with equation x =2 =
O
The table below shows corresponding values of x and y for y = 12x%In(2x?), with the &)
values of v given to 3 significant ﬁguzres. 10 * U fj
0L -
L N | ,. =
i | | m
x 1 | 125 | 15 | 175 | 2 e
y 832 214 406 666 | 99.8 e
1 i . \ :r;
(a) Use the trapezium rule, with all the values of y, to obtain an estimate for the area of R, | '”

giving your answer to 2 significant figures.
3 |
(b) Use the substitution u = x* to show that the area of R is given by
41
J 6ir? In(2u) du
|

-]
3 =
(c) Hence, using calculus, find the exact area of R, writing your answer in the form g
a + bIn2, where a and b are constants to be lound. <
| . ©
| {".‘i
>
h=025 e a =L (2if) : 2
— | @

Preazb8 124 29k
<L i |

f (2t qoféfég,é)J
R :_w.s.-é‘é%
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Figure 5 -
Figure 5 shows a sketch of the curves C, and C,
C, has equation y=3 +e**! xeR
C, has equation y=10-¢* xeR
o
Given that C| and C, cut the y-axis at the points P and Q respectively, E
(a) find the exact distance PQ. -
) | =
C, and C, intersect at the point R. —i
=
_(b) Find the exact coordinates of R. =
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