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You will need: List of formulae (MF19)

INSTRUCTIONS

e  Answer all questions.

e Use a black or dark blue pen. You may use an HB pencil for any diagrams or graphs.

e  Write your name, centre number and candidate number in the boxes at the top of the page.

e  Write your answer to each question in the space provided.

e Do not use an erasable pen or correction fluid.

e Do not write on any bar codes.

e If additional space is needed, you should use the lined page at the end of this booklet; the question

number or numbers must be clearly shown.

You should use a calculator where appropriate.

e  You must show all necessary working clearly; no marks will be given for unsupported answers from a
calculator.

* Give non-exact numerical answers correct to 3 significant figures, or 1 decimal place for angles in
degrees, unless a different level of accuracy is specified in the question.

INFORMATION
e  The total mark for this paper is 75.
e  The number of marks for each question or part question is shown in brackets [ ].

This document has 20 pages. Blank pages are indicated.
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1 The coefficient of x* in the expansion of (1 + kx)(1 — 2x) is 20.
Find the value of the constant k. (4]
_______________ (ETEN AT ET I PAC P W—
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2 The first, second and third terms of a geometric progression are 2p + 6, —2p and p + 2 respectively,
where p is positive.
Find the sum to infinity of the progression. [5]
0\':2})-}'6%&2—« ............ /ﬂ3-P+2' ...... /Soo’€ ........................
.......................................................................................................................... e
1= -p = ptd —> 4[)1 = &? + 10p+12
...................... e
9\P+6 ZF
&P ’lOP—ID\:O 20 =6
.............. Sea.=. A1 = 2(6)¥C =S4 .
___________________________________ o dZC) S
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3  The ff;{ueﬁion of a curve is y = 2x> + m(2x + 1), where m is a constant, and the equation of a line is
Show that, for all values of m, the line inil:aﬁ(?tsﬁ:ﬁfrvga:\tv\goézis/tixﬁuiﬁt? 4M >0 [5]
..................... _LEAmLrm, =6x+4
................................ 247 amA ~ b M =4 =0 .
........................... Rz, b=3m-G ,C=m-4 .
____________________________________ (A6 =42 ) (M A) 20
______________________________________ A= 2hm+36-9m+32>0
_____________________________________________________ bm’-3am 46850
______________________________________________________ m-em+17>0
________________________________________________________ M~@>L-,Lx(% 41750

2 H
____________________________________________________________ (M-BY 120 for otk m values
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4  Thesum, S, of the first n terms of an arithmetic progression is given by
S, = n’ +4n.
The kth term in the progression is greater than 200. SV\ =N (20\ ,'HiLVl’D)
2
Find the smallest po»slble value of k. [5]
111111 O, =\ FU(1) =S 80 e =S .
““““““ S =2+4Q 2lZ 0. 122 2 (2(Drd ))
....................................................................................................................... Azl
= n — I
........... A 5 3 €S R,
........................ GARLRTI)ZZO0D e
........................... CA L Tl 220D e
....................................... 2. 98:8 5 A%
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5  Functions f and g are defined by
flx)=d4x -2, forxeR,

4
g(x) = , forxeR, x#-1.
x+1

(a) Find the value of fg(7). [1]
....... 97 e = 0
T+l

(b) Find the values of x for which f ' (x) = g7!(x). (5]
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(b) Hence solve the equation ( —tan x) ( .+ 1) = 2 tan’x for 0° < x < 180°. (2]
Cos X sinx

R i R RIS i 6w A Al U L e e B R SR R
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_1 _3
7 The point (4, 7) lies on the curve y = f(x) and it is given 1hal&j: 6x 2 —4x 2, A =01 2
A
(a) A point moves along the curve in such a way that the x-coordinate is increasing at a constant rate
of 0.12 units per second. _Ci'é— = 9
de
Find the rate of increase of the y-coordinate when x = 4. [3]

............................................................ y““.....“.....‘;—..J’..“...,.“.....“....A“.....“.....“.....“....““....“.....“.
Q1 +2% *+¢C =
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In the diagram, ABC is an isosceles triangle with AB = BC = rcm and angle BAC = 8 radians. The

point D lies on AC and ABD is a sector of a circle with centre A.

(a) Express the area of the shaded region in terms of r and 6.

___________________ BX=7¢ing  AX=yows

/ o ]
_________ Ao of. triam Zz(—zwg@wi@ |
v wsQsinb. o

o hafsecky ABD- 10O

I
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(b) In the case where r = 10 and 6 = 0.6, find the perimeter of the shaded region. (4]
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9 A circle has centre at the point B (5, 1). The point A (=1, —2) lies on the circle.

(a) Find the equation of the circle. [3]

(7("”)2+(j 1) =7 whue Mt) i e comtre

Point C is such that AC is a diameter of the circle. Point D has coordinates (5, 16).

(b) Show that DC is a tangent to the circle. p [4]

rodion - "o AC — L]—f’o? = G ‘_[_ _____ ((,AMJ?
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The other tangent from D to the circle touches the circle at E.
(¢) Find the coordinates of E. 121

© UCLES 2020 9709/12/0/N/20 [Turn over

Quick Notes Page 13



14

10
y
A
\ |
9] M >
The diagram shows part of the curve y = (3 - 2x) — x and its minimum point M, which lies on the
(a) Find expressions for j;, ji’; and Jyd.x. [6]
“““““““ ‘aﬁiéﬁ"?\x et
......... Ay = =a(2-224) 28 — 1= 8(3-31) - |
dr
'lr ............................................................ ’4 ......
....... %"24@"0‘21 X"&zzlg@'bt
L
.................................................................................................... [
...... f 2 3'21'10(*—>2[(5 -2 x | J'J
EY I )
................................. S I
............................................................ S .
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(b) Find, by calculation, the x-coordinate of M. 121

5@9.._, —1.do
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11 A curve has equation y =3cos2x+ 2 forO < x <.
(a) State the greatest and least values of y. (2]
1< y<€S

(¢) By considering the straight line y = kx, where k is a constant, statg the number of solutions of the
equation 3 cos 2x + 2 = kx for 0 € x <« in each of the following cases. §

(i) k=-3 [1]
_______ 002449 =- 3% IR
......... Nosolwbion N

(i) k=1 ¢ [1]

BCOSZ'TL’\’Q = A

s T. T D)
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Functions [, g and h are defined for x € R by

f(x) =3cos2x + 2,
g(x) =1(2x) +4,
h(x) = 2f(x + }x).

(d) Describe fully a sequence of transformations that maps the graph of y = f(x) on to y = g(x). [2]

(e) Describe fully a sequence of transformations that mapc, the graph of y = f(x) on to y = h(x). [2]
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Additional Page

If you use the following lined page to complete the answer(s) to any question(s), the question number(s)
must be clearly shown.
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