2

1 (a) Express 3y2 —12y—15 in the form 3(y + a)2 + b, where a and b are constants. 2]

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

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

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

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

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

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

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

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

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

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

............................................................................................................................................................
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The diagram shows two curves. One curve has equation y = sinx and the other curve has
equation y = f(x).

(a) Inorder to transform the curve y = sinx to the curve y = f(x), the curve y = sinx is first reflected
in the x-axis.

Describe fully a sequence of two further transformations which are required. [4]

l’ ..........................................................................................................................................................

riddle. 4. oyaph. werticelly is. o= 2. whtee. ik s.. usalhy oo

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

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

(b) Find f(x) in terms of sinx. [2]

..................... R4 2 LIS 113, £ Y S I P
. A xS ‘ A trovsla
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3 The coefficient of x* in the expansion of (3 +ax)® is 160.

(a) Find the valuc of the constant a.

[2]
............ © r.bx3xar, 4 523 x) + 2063 o) 1.
"_/_,_,,J

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

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

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

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

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

(b) Hence find the coefficient of x* in the expansion of (3 +ax)®(1 —2x).
£

0=l (3% a3 e buddr 41Sx3n(%e) 12043 x(ED

0 SR 1o E 3 EYZ N [C oE A N—

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

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

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

............................................................................................................................................................
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4  The equation of a curve is y = f(x), where f(x) = (2x—1)v3x—2 — 2. The following points lic on the
curve. Non-exact values have been given correct to 5 decimal places.

A(2,4), B(2.0001,/k), C(2.001,4.00625), D(2.01,4.06261), E(2.1,4.63566), F(3,11.22876)

(a) Find the value of k. Give your answer correct to 5 decimal places. [1]

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

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

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

The table shows the gradients of the chords AB, AC, AD and AF.

Chord AB AC AD AE AF
Gradicat of 6.2501 6.2511 6.2608 7.2288
chord
(b) Find the gradient of the chord AE. Give your answer con‘ect to 4 decimal places. [1]

(&Sbb -
....................... m

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

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

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

(¢) Deduce the value of f'(2) using the values in the table. [1]

\/\[L\ql’......\ss ..... Hoe.. Groolmt ............. 5. e Clords. e,
S»ndu: ........................................................................
\Sl'orifé'f-....dlnro\ .S0... M. 3%011&4’( ..............

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

............................................................................................................................................................
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sinx —cosx— | _
1+4cosx

5 (a) Prove the identity =-—Cosx. 3]

.2
. sin“x—cosx—1 _1 o< v < 360°
(b) Hence solve the equation e rT i i for 0° < x < 360°. 3]
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The function fis defined by f(x) = 'xz_z +4 for x < 0. The diagram shows the graph of y = f(x).

(a) On this diagram, sketch the graph of y = ! (x). Show any relevant mirror line. [2]

(b) Find an expression for ' (x).

(c) Solve the equation f(x) =4.5.

PR

..............................................................................................................................................
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O rad u
A 15¢m o

10cm D

In the diagram, AOD and BC are two parallel straight lines. Arc AB is part of a circle with centre O

and radius 15 cm. Angle BOA = 0 radians. Arc CD is part of a circle with centre O and radius 10cm.
Angle COD = %n radians.

(a) Show that 8 = 0.7297, correct to 4 decimal places.

[1]
OR = I5cm (rodus 0z DA).,

' .................

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

figures.

7]
ericettrs AR 2 PR

................................................. =15x@?2!’\?

(b) Find the perimeter and the area of the shape ABCD. Giv'e’}?)ur answers correct to 3 significant

Permeler.. 2. 0.+.15.+ 10:9652 +.505. £ 810 .
= bZ 6(‘/\4

9709/11/M/1124
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.......................................................................................................
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............................................................................................................................................................

Areon..2. BT 0Pl % 2545 k. 2T

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

............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
............................................................................................................................................................
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8 (a) The first three terms of an arithmetic progression are 25, 4p—1 and 13 —p, where p is a constant.

Find the value of the tenth term of the progression. [4]

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

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

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

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

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

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

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

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

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

............................................................................................................................................................
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%, (b) The first three terms of a geometric progression are 25,49 —1 and 13 —g, where g is a positive
constant.
Find the sum to infinity of the progression. [4]
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0 ( 24 X

The diagram shows part of the curve with equation y = ;} and the lines x = 2.4 and y = 1. The

(5x—4)%
curve intersects the line y = 1 at the point (1,1).

Find the exact volume of the solid generated when the shaded region is rotated through 360° about the
X-axis. [6]
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10 The cquation of a circle is (x—3)? +y? = 18. The line with equation y = mx+c passes through the
point (0,—9) and is a tangent to the circle.

Find the two possible values of m and, for each value of m, find the coordinates of the point at which

the tangent touches the circle. {8]

&a@"h.ﬁe ......... p ......... (02> S 2 (PR

........ ijercedt.. is..(O °\3°\"’D;°1

s Dt Dt Dl . L8P = LRB 2O
..................................... SQM+L(EMLSZ,=

N T T R ) L
B (G T\ S 1 T A S S o N
I OK S W IioL T +7—LO ................................................
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.............................................................................................................................................................

..................................... Y WY
=~ (8)
...................................... =:§
................................................................................... ;....................... :.G........;u teeo\esrrorasssnsnasnnrrssorasiony
Lo when. .z T, Coodinel. = (—5/7 ..... '5§ > ............................
S 2 0
............. ol 80606 BT 2O
....................... [ S & %> SR T 7 -5 O S
.................................... oc,"—lz,xzz+z>g~©
.......................................................... ( JL-'Q)-‘-
............................................ B 1 = Y
................................................ N ettt

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

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

B R =T P L R L R TR R R P D T T T TTTILT T YTy TN

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

....................................................................................................................................................................
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11
A
o =x
A function is defined by f(x) = i@ _3 +2 for x # 0. The graph of y = f(x) is shown in the diagram.
x X [——
(a) Find the set of values of x for which f(x) is decreasing. [5]
........ N
§ ’
...... S0..7.0. %X S L
..... MWD:!-I:IJ/%OSO
..... LA L, X FD
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(b) A triangle is bounded by the y-axis, the normal to the curve at the point where x =1 and the
tangent to the curve at the point where x =—1.

A function is defined by f(x) =

= +2 for x # 0. The graph of y = f(x) is shown in the diagram.
x

Find the area of the triangle. Give your answer correct to 3 significant figures, [8]

Novrmen) ont 32

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

- . - L - _3_. +
[} —
......... 2 A1 VA WP, ..,.........l.g................l...........n... R ersriteresnsassesnsetarscrsnnstraseivcrosansentosonsansanneonne
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