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Express x> + 2x in the form (x + 1) + k.where h. k € Z.

Hence, write down the coordinates of the tur: nng point of the graph of f(x) = x2 + 2x.
Now draw a sketch of the graph of f(x).
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(1) State the domain and range for the relations represented by each of the
following graphs:

('d ) v

1

(i) State if each of the ¢ graphs  represents a funu:lon giving a Ie'lson for your answer
in each case.
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Given f(x) = 10x and glx) = x + 3,
(1) find fg(x) and (f2)(x)
(i1) prove that if fe(a) = b. then (ﬁ, 1(b) = a/
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The graph of f(x) = x> —2x2 — 5¢x + 6 VAT
is shown. 7 ! & : T
Use the graph to write down ! e ; ;
| |
(1) the roots of the equation Jx)=0 B 1
(ii) the roots of the equation f(x) = —2 — ¢
(ii1) the roots of the equation f 3 >
X —2x2 — 5y = 0. 12 ! — l ? -
Is v = f(x) aone-to-one function? ' ]

Explain.
Explain why f(x) is a surjective function in the given range.
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The functions fand g are defined as follows:

fx) =x% xER and g(x) = ﬁ forxe R x # %

(1) State the range of f.
(iii) State the range of g~
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Part of the graph of y = ¢*, where a > 0.is shown.
The graph cuts the y-axis at C.

(i) Write down the coordinates of C.
B is the point (2. 16).

(ii) Calculate the value of 4.
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(11) The inverse of g is g~ Find g~ !(x).
(iv) Solve the equation fg(Y) =0,
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Determine the equa ation of the parabola

shown ntle ight.
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The graph of a cubic function y = f(x)
is shown on the right.

One of the four diagrams A, B. C. D below
shows the graph of the derivative of f.

State which one it is. and justify
VOur answer.
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Gas is escaping from a spherical balloon at the rate of 107 cm? per minute.
TN
How fast is the radius decreasing when the radius is 5 cm?
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The diagram shows a rectangular cake-box. with
no top, which is made from thin card. The volume
of the box is 500 cm?®. The base of the boxis a
square with sides of length x cm.

(1) Show that the area. A cm?. of card used to make

e

the box is given bv A=x2+==" 2000

(11) Fmd the minimum area of C"lrd used
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A spherical hot-air balloon is being blown up so that its
volume increases at a constant rate of 2m? per minute.
— T ———
(i) Find the rate of increase of the radius when r = 2.5 m.
(11) Find the” mte of increase ot ltS]SUIf‘]Ce '1reywhen =2 ‘3 m.
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A particle moves in a straight line so that. after a time of 7 seconds. its distance s metres
from a fixed point O is given by s = 28 — 24r.

(1) Find the speed of the particle after

(i) After how many seconds is the particleat le\t7 jﬂ&,{j S Z'{/(O
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The graphs of four functions A. B. C and D are given below:
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The graphs of the slope functions of these four functions are shown below.
Match each graph to the graph of its slope function.
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Find the range of values of x for which the function f(x) = x* + 3x% — Ox is decreasing.
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The curve f(x) =x* —bx2 —9x + 7 hasa St‘lnonfuv point when x = —1[.

Find the value of b.
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Find the coordinates of the two points on the curve y = x> — 3x2 — 5y + 10 where the
tangents to the curve are parallel to the line y = 4x — 7
yaraticl | )
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The equation of a curve is vy = xsin2x.
Find the slope of the tangent to the curve at the point where x =
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Find g—i— for each of these:

() y=32—x+3 ()»—"“2

1 (iil) y = cos?4dx

) / J,(Z X+3/(” (/u U=t V;Z* //// /M OGS prg

A
% 5/( -/ f(//ﬁ/("z e b % /// = / /&5 7278
NICEC SR (/f/@/ el g

s T s
T W - pl-s00B

3){2 é)r A Eos WA v x



Differentiate y = x* + 3x — 4 from first principles.
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Integrate each of these:

(i) [sin3vdy | (i) Jeossxdy / &
| ,

J(2sinx + 3 cos2x) dx
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The three numbers 7 — 2.5 and 1 + 3 are the first three terms of ag

W‘C
sequence. Find the value of

n and hence write down the first four terms of the sequence.
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JI552) ax (i) J(/F = 3)dy (i) [(/% + 3)2dx
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Find each of these integrals:

(i) [esvd AX



Evaluate cach of these definite integrals:

(1) jﬂ_b( e + 1) dx

Find the exact area tthelc gions enclosed by

the o graphof y = x(2 — X)(x — 3) and the x-axis
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A particle is s moving in a straight line such that after 7 s

conds. its velocity is v m/sec,
where v = 67 + l"[

Find (i) the avera 1ge velocity during the first two seconds of motion
(i1) the

average a«::geLe_rﬁtiQn etween /=1 and r= 5.
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If f(x) = xsin2x.find F(x).

Use your result to find / X cos 7\ cy.

AN ) = Koy

X v=dndx
Q%w%é&o

XS+ X

/75 XS+ LNl o = 2 Jr+¢
SR Arr [y - prre

/%w&ﬁpm%%/%&%ﬂ



Find fhe average value 9} the function f(x) = 2x2

—  over the interval [0, 4].




