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General Instructions

used

e A table of standard integrals is

Reading time — 5 minutes
Working time — 2 hours
Write using blue or black pen
Board-approved calculators may be

provided at the back of this paper
e All necessary working should be
shown in every question

Total Marks — 84
e Attempt questions 1-7
e All questions are of equal value
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Question 1 (12 marks) Start a new sheet of writing paper. Marks

a) Show that lim 3X = 3 . 1
0 tan2x 2
8
b) j sin” 4x dx 3
0
c) Solve X355 3
X
d) Find the acute angle between the lines y=—Xx—1 and 4x+5y=2. 3
Answer to the nearest minute.
— 2 o
€) Using t = tang , find the exact value of 1‘[21#215 showing all 2
2 1+tan”15°

working.

End of Question 1
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Question 2 (12 marks) Start a new sheet of writing paper. Marks

a) Find the coordinates of the point, P, that divides the interval AB 3
externally in the ratio of 1: 4 if A (3, 1) and B (-1, -5).

1
b) Using the substitution, u=Xx*+1 , or otherwise, evaluate _[X3 e dx. 3
0
. . . 1
c) Find the constant term in the expansion of (x> — F)“’ 2
d) Find the general solution to 2cosé + 3 =0. Express your answer in 2
terms of 7.
e) Find X, giving reasons: 2
X
8
End of Question 2
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Question 3 (12 marks) Start a new sheet of writing paper.

a)

b)

i)

Show that x* +2X—17 =0 has a root between x=2 and x=3

Using an approximation of X=2-4, use one application of
Newton’s method to find a better approximation for this root.
Give your answer to two decimal places.

Express sin X—2cos X in the form Asin(X —a) where 0 < o < % .

Hence, or otherwise, solve sin X—2cos X = 0<x<L2x.

ﬁ for
2

Give your answer(s) correct to 2 decimal places.

A particle moves on the X axis with velocity v m/s. The particle is
initially at rest at X=1 m. Its acceleration is given by X=2v m/s?.
Find the velocity and acceleration of the particle at X = 10 metres.

End of Question 3
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Question 4 (12 marks) Start a new sheet of writing paper.

a)
)
ii)

b)

c)

d 1
ii)

Given y =2sin™ g

State the domain and range of this function.

sketch the curve y =2sin™ g :
243
) 1
Find the exact value of _[ 5 dx
y 4+X
2 )
Prove that ——————— =sin2A

tan A+cot A

For the binomial expansion of (4 +3x)"*, show that:

16-k 3

Hence, find the greatest coefficient of (4+3x)", leaving your answer in
index form.

End of Question 4
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Question 5 (12 marks) Start a new sheet of writing paper. Marks

a) The velocity v m/s of a particle moving along the x-axis is given by
v =16X—4x> +20.

i)  Prove that the motion is simple harmonic. 2
i1)  Find the centre of motion. 1
iii)  Find the distance travelled in one complete oscillation. 1
b) 1)  Show that the equation of the normal at P(2ap,ap?) on the parabola 2

x> =4ay is Xx+py—ap’—2ap=0

1)  The normals from P(2ap,ap’) and Q(2ag,aq’)on the parabola 3
x> = 4ay meet at right angles. Prove that the locus of the points of
intersection of these normals is the parabola x*> =ay —3a’

o . 1 2 n n+1)!-1
c) Prove by mathematical induction that 5+—+ + _(n+D 3

37T (D! (n+1)!

for all positive integers n.

End of Question 5
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Question 6 (12 marks) Start a new sheet of writing paper. Marks

a)

Newton’s law of cooling states that a body cools according to the
equation % =—k(T -9),

where T is the temperature of the body at time t, S is the temperature of
the surroundings and K is a constant.

Show that T =S + Ae™ satisfies the equation, where A is a constant. 1

A metal rod has an initial temperature of 350°C and cools to 100°C in
10 minutes. The surrounding temperature is 24°C.

(a ) Find the value of A and show that k = _—lloge 38 2
10 163
(f) Find how long it will take from the rod to cool to 25°C. 2

Question 6 continues on the next page
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Question 6 Continued Marks

b) In the diagram below, ABF and DCE are straight lines.
F

1)  Copy the diagram into your answer booklet.

i1)  Prove that AC is parallel to EF. 3
c) Given that f(X)= w and h(x) =log, { f (x)}
1) Find the largest domain of y = h(x). 1
ii)  Find the equation of the inverse function y =h~"(x). 2
iii) Find the domain of the inverse function y =h"'(X). 1
End of Question 6
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Question 7 (12 marks) Start a new sheet of writing paper.

a)
)
if)
b)
1)
ii)

Marks

The polynomial P(x)=x’—2x>+ax+bhas (x+2) and(X—2) as
factors, find the

values of a and b. 2

remaining root of P(X) =X’ —2x*>+ax+b 1

A missile is launched from point A at an angle o and at a speed V
towards a target at B, d metres away. Simultaneously a second missile is
launched at speed W from B at an angle f, to intercept the first. The
angles o and £ are measured as in the diagram and are related by

B=90°—q.

The horizontal and vertical displacements of the projectiles from A and
B are given by the following equations (DO NOT PROVE THESE
RESULTS):

Missile from A: Missile from B
X=Vtcosax X=d-Wtcos S
1 .
y:—zgt2 +Vtsina y=—%gt2 +Wtsin 8
By equating y-components, show that if the missiles are to intersect, 2

then the second missile must have speed W =V tan .

) ) .. dcosa
Show that the time of intersection is t = seconds after launch. 2

Question 7 continues on the next page
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Question 7 Continued Marks

©) Consider the function f(x)= log, x
1)  Find the coordinates of the stationary point on the curve y = f(X) 3
and determine its nature.
iijy Hence show that zt<e” 2

End of Examination
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STANDARD INTEGRALS

cos ax dx

.
sin ax dx

.
sec” ax dx

.
sec ax tan ax dx

L X", nz#-1; x£0, ifn<0
n+1

=InX, x>0

ax

,a=0

|
=—smax, a=0
a

1
=——cosax, a=0
a

1
=—tanax, a=0
a

1
=—secax, a#0

a
I X
=—tan' =, a#0
a a
. X
=sin —, a>0, —a<x<a
a

:ln(x+x/x2—a2), Xx>a>0

=ln(x+4\/x2 +a2)

NOTE: Inx=log, X, x>0
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L, v, A, Vv,
) A(3)) 8(L-s) -Iig

X mX,+Nn X

— ' ) j: M\'/2+ﬂlj, ke 4
Mo ‘
'.'COV\SJ'QN‘/— 'IUN\ I’S '°C4 (-é)q
L=(’g’)("5+4(5) LR =200 (-
T‘ 3\"4(:) (Ie)
_ ¥
A = l;lz s 5 - 5_‘_"_
3 c‘} 2 cos +{8 = © v
= 3 = =
T E - Y- DA .
1 3 = .
P( ? 5 3) & = (Qk'l'l o3 v k I~ LSq_f

Academic Year Yr 12 Calendar Year A0 10
Course Exd |. Name of task/exam | TRIAL ExAm
. W2k L -3k
Questin 2 : ."I',c_H = '°C,‘ e (".L) %

™M n

u

lo -1 k 20 -5 k.
C‘L ( ?-) b &

'GDF constan~t tara~ RO-5k=0

x
4

W= X+

du 3
dy. = 4%

W2 e X =) ase UIUU>~

Secandts o o
Cl’r LL& 10(0"!\ QN

@ tor hQ.I_ po ,',\}

2
qx"’l = ‘12
2,
‘1-1"71_“&: o)

(Jb"')(x-rlé ).-o

X = _71 -6

- L = T
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Academic Year Me 12 Calendar Year Q0106
Course Exi, |, Name of task/exam | TRIAL ExAm
L ' = "' ~ % =
Q\J¢S‘l|'0r\ 3.- . : 2 a @ .@
3 oL =l 107.....
o.) ) P(x) =+ 2y -1
P(z) - Sl'nl-QCoskEGS:L<1-I.(07>
P(g) =16 T\) Sin X — 20 X = E
2
sine  P(2) <o and P(3) >0 "N sll(x—l-lo-:): =
' 2
P '.S [(d+] 'l‘l'
and CL) I nTinvovs 5,"\(1_}.(07) = -:-lL
Hore exisfts a root bedween
. 1T 5
X=2 and X =3 Xx—lde7 =7, &

) P(2.4) =1.¢24

Sox =163 3,73 (?”LPJ

{ .
P (L) = Sll-l-?.
! | . <) 4t=0 v=so Xslom .
P (2-4) = 19.28 .
- X = v -
' P(z
2 = Z ST
< ! i Vc‘V =
P'(2,) Te = 2V
s 9.4 - [-624 dv . 2
19.28 Jdx
= Q.35 ..., EZL = —Q'—
Vv
LA &‘H‘C{ roo4+ s X = 2.31 X = f'?‘z—- JV
(> dp)
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5 - A2 1)
A= (= Ao = 36 mls Page3 of (0
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