1

3

(a) Expand (1 + 3x)® in ascending powers of x up to, and including, the term in x
g .
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2 A line has equation y = 2cx + 3 and a curve has equation y = cx? + 3x — ¢, where ¢ is a constant.
Showing all necessary working, determine which of the following statements is correct,

A The line and curve intersect only for a particular set of values of c.
B The line and curve intersect for all values of c.

C The line and curve do not intersect for any values of c. [4]

................................................................................................................................................................

= q-lzuw ...... r e e D LT

................................................................................................................................................................

................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................
.................................................................................................................................................................
................................................................................................................................................................
................................................................................................................................................................
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The diagram shows a cubical closed container made of a thin elastic material which is filled with water
and frozen. During the freezing process the length, xcm, of each edge of the container increases at
the constant rate of 0.01 cm per minute. The volume of the container at time ¢ minutes is Vcm?.

1

Find the rate of increase of V when x = 20. [3]
......................................... S O o ol - o 2 G Yen T
......................................... P B Foloe iE Setn s ~pdihl e Vil
LA YA Al Yl el el s e oo
oy
T S R DA
Z‘%’« .......................................................................................................................................
_____ GRS D0 et ) [ it e M S Sl
Sl o T E S s el o
> dV A
............... el A Cx’ X@ . @.’.
................ o AL O P G Y e e
e SR OLC) S et e il T S
S RO e =S = (LS it A
................... SR ORO S D ME UL LR, SLC
............................. 0 V2o e s el 5 A it FO
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4  The transformation R denotes a reflection in the x-axis and the transformation T denotes a translation

of ( _:1)’ )

-—

(a) Find the equation, y = g(x), of the curve with equation y = x? after it has been transformed by
the sequence of transformations R followed by T. 2]

.......... I S A TSN £ o T B

.........................................................................................................................................................

........................................................................................................................................................

.........................................................................................................................................................

(b) Find the equation, y = h(x), of the curve with equation y = x? after it has been transformed by
the sequence of transformations T followed by R. £ [2]

S ﬁ LDL ;_’7 ...... Q(JL-S)"{ ...... ‘g Siatls
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5 (a) Show that the equation

. 5 2
4sinx + —— + —
anx sinx

=0

may be expressed in the form a cos’x + bcosx + ¢ = 0, where a, b and ¢ are integers to be found

i3]
5 xcesx i
....... o S (T T
(kf;moo S e P~y @
............ [{,61%4».\5..@@‘(/_ _______Z:,_._..
S S .
IUORRTOTIOINE .. - S T SR PAAT DUTIIITIIRS X oo ss SO OO
............. Gsint.. +. Cmste.. b L =HE)

........................................................................................................................................................

........................................................................................................................................................

(b) Hence solve the equation 4 sin x + 2

= 0 for 0° < x £ 360°.

tanx sinx 131
Do ). Lecemx 2. Sease.m ko 2.0

...........................

..........................................................................................................................

e Mo SERN K Ay N

190+ &l
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' . .
eopiloterol {rionale,

The diagram shows a motif formed by the major arc AB of a circle with radius r and centre O, and the

minor arc AOB of a circle, also with radius r but with centre C. The point C lies on the circle with’

centre O.

(a) Given that angle ACB = kn radians, state the value of the fraction k. [1]

S ) i o Al
ACD ...... (T " W eq.mtmfe::ql....isnmﬁ. ... A C@’éov’g‘""i‘w‘j
RS- Ol e sis st Fne (R ol SIS
.................... z %r oV Sl et I OO S e )
,( 2

(b) State the perimeter of the shaded motif in terms of = and r. [1]
Acc AOR e 4her om0 fOACzBrso ...............
‘H«e, ......... waeder 16 % Comp. oS e, ciramziren
sf, ...... O A LT oo
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(¢) Find the area of the shaded motif, giying your answer in terms of x, 7 and V3: [5]

© UCLES 2023 9709/11/0/N/23 [Turn over

www.pastpaperpenguin.com



11

7  The sum of the first two terms of a geometric progression is 15 and the sum to infinity is 1—.2/-5- The
common ratio of the progression is negative.

Find the third term of the progression. [7]
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8
y
t
y={(2x-3)*+1
y=2(2x-3)*
0 X
The diagram shows the curves with equations y = 2(2x — 3)* and y = (2x = 3)? + 1 meeting at points
A and B.
(a) By using the substitution u« = 2x — 3 find, by calculation, the coordinates of A and B. [4]
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y=(2x~3)2+1

y=2(2x-3)*

X

f’ﬁf‘ (@) A-‘(I(L) B: (1.0 ’

The diagram shows the curves with equations y = 2(2x — 3)* and y = (2x — 3)® + 1 meeting at points

A and B.
(b) Find the exact arzea of the shaded region. [5]
: T %
Az J ((Z.J,-S)’r e 'Z(Z&L-S))Of:{, .......................................
1 .

BN ACCE Ry T BT NS

.....................

: s e ———
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P S A N FIRPC T SRS 2. YO v Y T R B A
% {(ay Express 4x” — 12x + 13 in the form (2x + a)* + b, where a and b are coinstaiis. 2}

The function f is defined by f(x) = 4x* - 12x+ 13 forp < x < g, where p and g are constants. The
function g is defined by g{x) = 3x+ 1 forx < 8.

(b) Given that it is possible to form the composite function gf, find the least possible value of p and
the greatest possible value of 4.

:@@é ....... B A

N —
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(¢) Find an expression for gf(x). [1]

.. 7.3 (QJJ—IZLH5> ................................................................

.......................... s "%X/*ffﬁi"

........................................................................................................................................................

The function h is defined by h(x) = 4x* — 12x + 13 for x < 0.

(d) Find an expression for h™ (x) [3]

Lo ;... ) 2. (tlao ....... 332. ...... 7 R

v b

——~—
...................................................... Mu«ﬁ"l@'s‘xﬂozaf-&-s
e el N g ﬂ%@lﬁ‘.@.....@?ﬂ...mu ..... .50 1 S we wond...
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10 A curve has a stationary point at (2, —10) and is such that sz_y = 6x.

(a) Find % {31
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(¢) Find the coordinates of the other stationary point and determine its nature. [3]

(d) Find the equation of the tangent to the curve at the point where the curve crosses the y-axis. [2]

Ak L Yo 01 ) T S et et LS | A AN e A
e

.......................................................................................................................

........................................................................................................................................................

........................................................................................................................................................
........................................................................................................................................................

........................................................................................................................................................

....................................................................................................................

u=z—12x +6
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11
y
J (x—4)2+(y+1)2=40
A h
The diagram shows the circle with equation (x — 4)%> + (y + 1)? = 40. Parallel tangents, each with
gradient 1, touch the circle at points A and B.
(a) Find the equation of the line AB, giving the answer in the form y = mx + . 3]
f A& ................... o omedes, ,33!‘]’{3%5565*{4@4% ..........
Clonvg...... @,—l)l ...................................................................... S
+ Grodlitnst o AB.E T BT
..................... "’\UB“'(_’S (TN . St £T1) ISR
.................................. R ol Rl I o ) T ey TS,
ECMASL NIRRT o o | 2 S ot
......................................................... Nt OO e W T e e
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(b) Find the coordinates of A, giving each coordinate in surd form.

(41
Solve,. sz =03 ond. eaaten. 4. civde,. Sirudtonendly ...
............... (.= &)Y v [x+3 40 = GO

.............................................................................

Seh.. o &:‘. - Lt i

..............................................................................................................................................

...............................................................................................................

J’&"Z@,““‘Z@) ............. L e

(c¢) Find the equation of the tangent at A, giving the answer in the form y = mx + ¢, where c is in
surd form.

(2]

.........................

...............................................

........................................................................................................................................................
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