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(i) Fully factorise the right-hand side of each equation.
(i1) Sketch the graph of each equation.

@)y =2x3+5x%—4x -3

(b) y = 2x3 — 17x% 4+ 38x — 15

(c)y = 3x3 4+ 8x2% + 3x — 2
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The diagram above shows a sketch of part of the curve C with equation
3 102
y=x —10x" + kx,
where & is a constant.

Q2 continues on next
The point P on C'is the maximum turning point. slide
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(s1ven that the x-coordinate of P 1s 2,

(a) show that k= 28.

The line through P parallel to the x-axis cuts the y-axis at the point N. The region R is bounded
by C, the y-axis and PN, as shown shaded in the diagram above.

(b)  Use calculus to find the exact area of R.
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Given f(x) =x3—2x?—-7x—4

(a) Show that (x + 1) is a factor of f(x).

(b) Factorise f(x) completely, and hence sketch the graph of y = f(x), giving
the intercepts with the coordinate axes.
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Evaluate j

dx , giving your answer in the form a + V2, where a and b are integers.
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a) Given that (x — 1) is a factor of 5x3 — 9x2 + 2x + a, find the value of a.

b)

2 2 2 47y +
Given that x“-36 . 25-x . bx“+7x 30x 5

x> =11x+30 Ax°+Bx+C 3x°+17x-6 6-x

find the values of the constants A, B and C, where A, B and C are integers.
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Prove that:
o . _ COSEC x .
a (tan® + cot#)sinf + cosfl) = sec ¥ + cosect h — = SEC- )
COSEC X — Sin X

COL X COS X

¢ (| —sinx)] + cosecx)=cosxcotx d - —=2tanx
cosecx—1 1l +4+sina
] | _ (secd — tan #)(secd + tanH) )
¢ + = 2secf tanéd f : = cos- ¢
cosecl—1  cosecf + | | +tan-¢
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The specification for a new rectangular car park states that the
length Is to be 5m more than the breadth. The perimeter of the
car park Is to be greater than 32m and the area of the car park is
to be less than 104cm?

(a) Form a linear inequality for the perimeter and solve it to
find the range of values of x.

(b) Form a quadratic inequality for the area and solve it to find
the range of values for x.

(c) Determine the set of possible values for x.
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flx) =x" + (p+ 1)x" — 18x + g, where p and g are integers.
(iiven that (x —4) 15 a factor of f{x),
(a) show that l6p+ g+ E=10.
CGiiven that (x + p) 1s also a factor of 1{x), and that p = 0,
(b)  show that ;}2 F18p + g =10.
(c) Hence find the value of p and the corresponding value of g.

(d) Factonse f{x) completely.
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Split the following into partial fractions:

5x2—-8x+1
(@) (2x)(x—1)?

2

(b) =

x2—4

() -
(x+1)(x+2)(x+3)

SHAMSNY H04 dV1




BHASVIC MoTHS
Al DOUBLES ASSIGNMENT 9A

10

A circular pipe has outer diameter 4 cm and thickness t cm.

(a) Show that the area of the cross-section, A cm?, is given by A = (4t — t?).
(b) Find the rate of increase of A with respect to t when t =% and when t = %,

A piece of wire 16 cm long is cut into two pieces. Once piece is 8x cm long and is
bent to form a rectangle measuring 3x by x cm. The other piece is bent to form a
square.

Find in terms of x:

c) the length of a side of the square;

d) the area of the square.

e) show that the combined area of the rectangle and the square is A cm? where A =
7x% — 16x + 16 ..

Find:
f) The value of x for which A has its minimum value;
g) the minimum value of A.
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flx) =x*+3x3—-5x>-3x+1

(a) Find the coordinates of the stationary points of f(x), and determine the
nature of each.

(b) Sketch the graph of y = f(x).
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Sketch the curve of y = x3 — 6x? + 9x showing
clearly the coordinates of any point where the
curve touches or crosses the axes.

The point with coordinates (-4,0) lies on the curve
with equation

y=(x—k)3—6(x—k)*+9(x — k)

where Kk Is a constant. Find the two possible values
of k.
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(a)

(b)

(c)

Sketch, on the same axes, in the interval 0 < x < 180, the graphs of
v =tan x° and y = 2 cos x°,

showing clearly the coordinates of the points at which the graphs meet the axes.

Show that tan x° = 2 cos x° can be written as

.2 .
2sin" x°+smx®°—-2=40.

Hence tind the values of x, in the interval 0 < x £ 180, for which tan x° = 2 cos x°.

SHAMSNY H04 dV1




BHASVIC MoTHS
Al DOUBLES ASSIGNMENT 9A

14

Two circles Cy and (> have equations

(.11‘—2)2 +y2 =9 and (Jr—S)2 +y2 =9
respectively.
(a) For each of these circles state the radius and the coordinates of the centre.
(b)  Sketch the circles C; and C; on the same diagram.

(c) Find the exact distance between the points of intersection of C; and (5.
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@O —-—Dx+3)2x+1)

(b) (i) (x = 3)(x =5)(2x — 1)

@M x+1Dx+2)Bx—1)

(if)
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(b) Area _% [143 or 14_5}
3 3
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(a) Proof
(b) (x + 1?(x — 4)

(c) Graph
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2 +442
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a=2

A=2B=-9andC=-18
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_ [sing cusﬂ .
LHS, = (308, mﬂ}[mﬂq-cusm

_ [8in®*@ + cos* M)
cis i sin

sin @ cios 7
T ginfcosd cosdsind
sacf + cosecd = RIS
_1
sin x

--:!-— - ginx
sinx

isind + cosd)

1

__ sinx =1K5:lnz:= 1
T 1-sinfx sinx cosix  cosix
Fimax

LHS =1 -siny + cosocy — 1 EL—s!nx
sinx

— ] ]
—1-sin®y cos’x _ ..., C08% _ . cotz
cinx cinx cinx

=R.I.5.

LIS = cotx(]l + sinx) - cus.t{msec:- 11
- (cosecx — 1)1 + sinx)

_COLY +COSX — COLY + COSX

~ cosecxt =141 -sinx

2oosx - 2eosy _ 2cosy sine

1 _sinz {l—_silfIJ cos’x
ginx sin x

=2tany = K.H.5

2 ons 1
T cospcx - siny

=o'y =RHS.

LHS. = cosect + 1 + cosect - l_ZcosecB
(cosec’d - 1) cot’d

2 sin*@ _2sinfl _ 2 sind
Tsiné cos’0 costd  cosd cosd
= 2secd tand = RH.S.

LHS. = sec’d - tan*d _ 1

ot “secd = =08’ = RHS,
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7 - Answers

() 4x — 10 > 32,x > 10.5
(b) x(x —5) < 104,—-8 < x < 13
() 105 <x <13
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c) p=2, q=-40

) X +3x - 18x — 40 = (x — 4)(x + 2)(x + 5)
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9 - Answers
1
a) _+<x 1) (x-1)?2
\ 2 1 1
¢ 2(x+1) x+2  2(x+3)
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(b)%n; 3

(c) 4—2x

(d) 16 — 16x + 4x?
(f) x =1.143

(g) A = 6.857
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(a)(1,-3) local minimum; (-3,-35) local minimum; (—i,%) local maximum
(b) Check Desmos
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(a) Check on desmos
(b) -4 and -7
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a) Use Desmos to check
c) x=3513
x = 128.7 (accept 129)
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(a) r=3( both circles)
Centresareat ( 2, 0) and ( 5, 0)

(b)

c) 3v3
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