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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.
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— 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.
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stated.
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A booklet ‘Mathematical Formulae and Statistical Tables’ is provided.

There are 11 questions in this question paper. The total mark for this paper is 75.
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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.

If you change your mind about an answer, cross it out and put your new answer
and any working underneath.
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1. Find, in simplest form,
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2. Given y = 3", express each of the following in terms of y. Write each expression in its
simplest form.

(a) 33x
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P(3,16)
0 i
Figure 1
Figure 1 shows part of the curve with equation y = x> + 3x — 2
The point P(3,16) lies on the curve.
(a) Find the gradient of the tangent to the curve at P.
2)
The point Q with x coordinate 3 + 4 also lies on the curve.
(b) Find, in terms of /4, the gradient of the line PQ. Write your answer in simplest form.
3
(c) Explain briefly the relationship between the answer to (b) and the answer to (a).
(1
|\
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4.
Not to scale
Figure 2
Figure 2 shows the plan view of a house ABCD and a lawn APCDA.
ABCD 1is a rectangle with 4B = 16 m.
APCOA is a sector of a circle centre O with radius 12m.
The point O lies on the line DC, as shown in Figure 2.
(a) Show that the size of angle AOD is 1.231 radians to 3 decimal places.
(2)
The lawn APCDA is shown shaded in Figure 2.
(b) Find the area of the lawn, in m?, to one decimal place.
“)
(¢) Find the perimeter of the lawn, in metres, to one decimal place.
3)
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5. (a) Find, using algebra, all solutions of

20x* — 50x* = 30x = 0

3)
(b) Hence find all real solutions of
3 1
20(y +3) —50(y +3)—30(y +3)° =0

“)

12

— RO AT 0 T
P 6 0 7 9 6 A0 1 2 2 8



Mathematics - 2020 - Jan - P1 - QP

«
0©
<
=
e v
F
&
o
=
oc
=
=
o
o
o
a

GradeMax

e

Question 5 continued

Leave
blank

Q5

(Total 7 marks) T

P 6 0 7 9 6 A0 1 3 2 8

13

Turn over »



GradeMax

Mathematics - 2020 - Jan - P1 - QP
I

e R
Leave

blank
6. The line / has equation 3x — 4y +20 =0

The line /, cuts the x-axis at R(8,0) and is parallel to /, o
o
<

(a) Find the equation of /,, writing your answer in the form ax + by + ¢ = 0, where a, b 9[

and c are integers to be found. =
3 =

-

I

The line /, cuts the x-axis at P and the y-axis at Q. =z
-y
pa

Given that PORS is a parallelogram, find 7
b
)

(b) the area of PORS, m

3)

(c) the coordinates of S.

(2)
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Figure 3
Figure 3 shows part of the curve C, with equation y = 3sinx, where x is measured in
degrees.
The point P and the point Q lie on C| and are shown in Figure 3. o
o
(a) State =
S
(1) the coordinates of P, ,Ea :
r-_:'l :
(i1) the coordinates of Q. 5
3 &
(&) 3
=
A different curve C, has equation y = 3sinx + k, where & is a constant. 8
=)
T
The curve C, has a maximum y value of 10 2 ;
The point R is the minimum point on C, with the smallest positive x coordinate.
(b) State the coordinates of R.
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8. The straight line / has equation y = k&(2x — 1), where £ is a constant.

The curve C has equation y = x* + 2x + 11

Find the set of values of k& for which / does not cross or touch C.
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9. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable. 8 :
A curve has equation § :
4x* +9 =
-2 27 x>0 %
2x =
Find the x coordinate of the point on the curve at which Y =0 ﬁ ‘
dv (©) T
0
>
w <
ITY
p
. J
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10. The curve C, has equation y = f(x), where
f(x) = (4x — 3)(x - 5)° o
(@)
e
(a) Sketch C, showing the coordinates of any point where the curve touches or crosses 3
the coordinate axes. =
3 =
-
m
(b) Hence or otherwise 2
1 T
(1) find the values of x for which f (Z x) =0 (73
b
=
(i1) find the value of the constant p such that the curve with equation y = f(x) + p &
passes through the origin.
(2)
A second curve C, has equation y = g(x), where g(x) = f(x + 1)
(¢) (i) Find, in simplest form, g(x). You may leave your answer in a factorised form.
(i1) Hence, or otherwise, find the y intercept of curve C, 8
3 £
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11. A curve has equation y = f(x), where
6
f"x)= ——+x x>0
Jx
The point P(4, —50) lies on the curve.
Given that f'(x) =—4 at P,
(a) find the equation of the normal at P, writing your answer in the form y = mx + c,
where m and ¢ are constants,
3)
(b) find f(x).
®
|\

26

P 6 0 7 9 6 A0 2 6 2 8

V34Y SIHL NI 3LIYM LON OQ

9 /,0/\

da

/.,_,/
R
10|
RRKKX

<

,/
”

s

vy




GradeMax
Mathematics - 2020 - Jan - P1 - QP

s A
Leave

blank

Question 11 continued

DONOT WRITEINTHIS AREA

X

K\

O
%
:‘,
HNEZK
CRSERRIR
90.0‘&

TR T
8 ‘0;\'

X
X
X
e
A
%%
%S

O
3%
R
REL}
oo’

c

230052

0::}:10:00

’0}""'30

27
I
RO AT A Turn over »
P 6 0 7 9 6 A0 2 7 2 8



GradeMax

Mathematics - 2020 - Jan - P1 - QP
I

s R
Leave

blank

Question 11 continued
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(Total 11 marks)
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