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1 Which of the following is an expression for the first derivative with respect to x of j
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2 (22 + 1) and (z — 2) are factors of 223 + px? + ¢

What is the value of 2p + ¢ 7

g :;80 //fy/: 2,737#/2'17‘/%

22
D 3

v frE)e frdprg =
F

10

@
Q@+ @ : ?7"7'#4; /-ff'=,’{
.:j}:._zfdg-:—%

g



% Ad = /) [htovdectin)
#Wﬁsb/dhm%

3 Find the complete set of values of x for which
(x+4)(z+3)(1—2)>0 and (z+2)(zx—2)<0
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The 1%, 2°¢ and 3™ terms of a geometric progression are also the 1%, 4" and 6"
terms, respectively, of an arithmetic progression.

The sum to infinity of the geometric progression is 12.

Find the 1°° term of the geometric progression.
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The curve S has equation

y:px2+6x—q

where p and ¢ are constants.

S has a line of symmetry at x = —}l and touches the x-axis at exactly one point.

What is the value of p + 8¢ 7
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8 The function f is defined for all real z as /7 VJ/UZJ‘

f(z) = (p —z)(z +2)

Find the complete set of values of p for which the maximum value of f(x) is
less than 4
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9 The quadratic expression 22 — 14z + 9 factorises as (xr — a)(x — 3), where a and f3
are positive real numbers.

Which quadratic expression can be factorised as (v — /o )(x —+/B)?
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10  The following sequence of transformations is applied to the curve y = 42>

1. Translation by (_35>

2. Reflection in the x-axis
3. Stretch parallel to the z-axis with scale factor 2

What is the equation of the resulting curve?
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The quadratic function shown passes through (2,0) and (¢, 0), where ¢ > 2.
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% Find the coefficient of z%y* in the expansion of (1 + z + y*)”
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The coefficients of a trinomial expansion (a + b + ¢)" are generalized as multinomial

coefficients given by the formula %k' where |, j, and k are non-negative integers such
il jlk!

thati+j+k=n.

The Trinomial Theorem

For any non-negative integer n, the expansion of (a + b + ¢)" is expressed as a finite sum
over all combinations of indices |, j, k:

atbick

(a+b+o= )

i+j+k=n

il j!.k!

This notation %'kl is often written as the trinomial (or multinomial) coefficient (i;‘k)
il jlk! 2]
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The generalization of expansion coefficients for a polynomial raised to the power of n is
given by the Multinomial Theorem for general polynomials, and the general coefficient
recurrence relations or coefficient formulas for arbitrary

polynomials. @& - s, il +1

M.

1. The Multinomial Theorem (Generalizing to m terms)

For a polynomial with m terms (x; + x, + ... + x,,,) raised to a positive integer power n,
the expansion is:

no_ L ki ks km
(X +x+ ... +x,)" = Z K k. NI, M
ki btk =p\ il 20 ass

¢ Multinomial Coefficient: The coefficient for each term is defined as:

n n!
kiky k) Kgliol k!

e Condition: The sum of the non-negative integer indices k; + k, + ... + k,,, must
always equal n. @) Wikipedia +1
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There are two constraints. The first says you use exactly [NV brackets. The second says the powers
add up to A.

N
Fast computation (Miller recurrence), for ag # 0: write ( D akxk) =) ez iBhen

min(m,n)
1
cozaév, Cm:mao ; (k(N—{—l)—m)akcm_k

This comes from P - (PY) = N P’ - PY by comparing coefficients of ™ L.1f ay = 0, factor
out the lowest power of x first.

Alla; = 1 (pure counting): [z4] = Y isol— 1) (J]V ) (A_j ("J:,“f)1+N 1), by inclusion-exclusion on

parts that exceed n.
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15  Find the positive difference between the two real values of = for which

(log, )* 4 12 <log2 (i))z —26=90
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The circle Cy has equation (z — 4)? 4 (
The straight line [ is a tangent to both C; and Cy and has positive gradient. M’;ﬂlf
The acute angle between [ and the z-axis is 0

Find the value of tan

P —

DO [

oo
O

=g O

=S|
< o o
)
{
R
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17  Find the complete set of values of m in terms of ¢ such that the graphs of

y = mx + ¢ and y = /= have two points of intersection.

m > 4c?

m < 402/
y/4
JT=ngrc if 1>o. /
T=myeomcptc: Mo Co_f p>o,
wrF(2me )7 02
D= (ame—1) - 422
EHCE e 1 — Faict

| B8 O Q W
3
AN
I

= [~$hc =o.
A
~. M“ fc
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18 Find the number of solutions and the sum of the solutions of the equation f/@

9 ’ Y
1 —2cos*z = |cosz | M”S //Q(W/?
where 0 < x < 180° %’554“.

(A )Number of solutions = 2 Sum of solutions = 180°

Number of solutions = 2 Sum of solutions = 240°
Number of solutions = 3 Sum of solutions = 180°
Number of solutions = 3 Sum of solutions = 360°

Number of solutions = 4 Sum of solutions = 240°

| B8 O Q W

Number of solutions = 4 Sum of solutions = 360°

[ g e, 7
/‘.ZCaJ‘ Ly = &"a’
205" q+ @arf ~ =e,

2 . / \/\% —

/ y i P

/o?(‘osﬁ’—// =4 7‘// =0

-3,

/i) G <o
[0t =~ sy
ol s - asf - =o

2 /
/ =/

(Rasy #) sy 1/ =o.
(;_‘yz -—.2!- \J
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19 Find the lowest posmwhlch x? — 52z — 52 is positive. # 07 /ﬁ a/ ,@4 o+
26
mif7) ot A52752 .

7259
@ af 157

512> b2 R
af 1 52,

62> tan g3 (7
Lldt sy

952
5 531)/531) <634

27
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20  For how many values of a is the equation ? pa Ve a f &

JE—l—a

satisfied by exactly two distinct values of = 7 I

T —

g ? 7 (44 / (7= Xta) apd g9 1wt A ot
2> QEarase _@ A=)

b 1) A f/i/ “Mta) ad  [TEP4) h fepectt!

F more than 4
ﬂa. A

W)t -3

o g=F & volid,
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