QUESTION 1 (Use a SEPARATE writing booklet)

a) ] lim sin(5x) 1
Find x>0 2x
b) Ais the point (-2, 5) and B is the point (2, -3). If P is a point on AB which divides 2
AB in the ratio 3:1, find the coordinates of P.
c) Write down the exact value of
sid(sin(%ﬁ)) 2
d) Find:
J (x5
. + 1
i) (X Xj X 2
3 2 2
i) (cos™x — sin“x)dx
0 3
e) Find the gradient of the tangent to
y=tan" (%)

at the point where

X=~/§ 2
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QUESTION 2 (Use a SEPARATE writing booklet)

a) i) Express 5sinx + 3cosx in the form Rsin(x + ) where R=0 and « is acute
and expressed in degrees, rounded off to the nearest degree. 2

i) Use this to solve the equation 5sinx = 4 —3cosx for 0" < x < 360° 2

b) i) . : 1 x
Write down the domain and range of y =-2sin 3

2
ii) 1 x
Sketch the graph of y =-2sin 5 1
iii) . A x 1
Show that the equation 2sin 5 +2x+ 1 =0 has azero between x= -3 and 1

x=0.

iv)  Use one application of Newton’s Method, using x = -0.4 as your initial value,to 2
find a better estimate for this zero (give your answer accurate to three decimal

places).
c) i (" 1
) Find X de
J 25+ x
ii (" 1
) Find > de
J 25+ x
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QUESTION 3 (Use a SEPARATE writing booklet)

a) Solve for x; log, x—3log,2 =2 2
b) Solve for x: 1 2 2 ax 4
X x+1
c) The graph of y =sinx is rotated around the X axis between the values x=0 and
x =7 . Find the volume of the solid which is thus generated. 3
d) Use the substitution u =2 + x to evaluate

X
J ax
N2+ x
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Question 4 (Use a SEPARATE writing booklet)

a) If log,,2=a and log,,3 = b find each of the following in terms of a and b:
i) log,, 6 1
i) 5
Iog10§ 2
b) Consider the function
fix) = X : 2

i) Show that f'(x) >0 for all xin the domain and hence explain why the function

has an inverse function. 2
i)  State the equation of the horizontal asymptote of y = f(x) 1
i) Without any further calculus, sketch the graph of y = f{x) 1
iv) Find an equation for y=f ~ (x) 2
v)  Give the domainof f Y(x) 1
Vi) Find the point(s) where f(x) and f_l(x) intersect. 2
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Question 5 (Use a SEPARATE writing booklet)

a) Find the quotient and remainder when P(x) = x4 - 2x3 + 9x — 4 is divided by
2
x2 -3x+1
b) 32 o N
If g(x) =2x —ax +(a+b)x+10 is divided by x+ 2 the remainderis b+ 3 .
Determine b intermsof a .
c) When the polynomial P(x) is divided by (x —2)(x + 1) it produces a remainder
of -2x + 8 . Find the remainder when P(x) is divided by x —2 only. 2
d) The polynomial P(x) = x> = 2x* + kx + 24 hasroots «, P and 7 .
Two of the roots are equal but opposite in sign. Find the third root and hence the
value of k . 3
e) Prove by Mathematical Induction that 4" + 14 is divisible by6forall n>1 3

e}
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Question 6 (Use a SEPARATE writing booklet)

a) i) Draw a neat sketch of y =2/og(x —2) 2
i) Find the area contained by the curve, the X-axis and the line x=5 3
b) 2 2 2
The tangents at P(2ap, ap ) and Q(2aq, ag ) onthe parabola x =4ay

meet at T. M is the midpoint of PQ.

i Show that the equation of the tangentat Pis y = px— ap2

2
i) Find the coordinates of T 2
ii) Prove that MT is parallel to the Y-axis 1

iv) Show that the coordinates of the midpoint R of MT are

a, 2 2
apq + 5(/0 +q) 5
Rl alp+q),
2

v)  Find the equation of the locus of R. 2
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Question 7 (Use a SEPARATE writing booklet)

a) i) Prove that 2sin 50cos 460 — sin 96 = sin 6 2

ii) : . 2

Hence find sin56cos 460d6

b) The intrepid TV explorer Tiger Bakes is lost in the Amazon. Luckily, he has radio

contact with his support team and he knows how to use ancient Inca techniques

to measure compass bearings and angles. He can see the summit of Cerro Toro, a

nearby mountain which he knows to be 1200 metres high. It is on a bearing of

28° from his position and the angle of inclination is 17°. He radios this

information to his support team. The support team are delighted because they

can also see the summit of Cerro Toro on a bearing of 58°, and from their

position it has an angle of elevation of 12°.

The diagram below represents a 3D view of the situation. In the diagram, T

represents Tiger’s position, S is the position of his support team, C is the foot of

Cerro Torro and M is the peak.

N
58°
S 12°
\ N
282
N\ 17°
T C

i) Draw an aerial view (bird’s eye view) of the situation and hence show that

ZSCT =30° 2
i) Calculate the lengths of SC and TC accurate to 2 decimal places. 2
i) Find the distance from Sto T. 2
V) Find the bearing of Tiger from his support team. 2

End of Paper
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STANDARD INTEGRALS

1
Ix”dx = —— X", n=-1; x%0, if n<0.
n+1
1
—dx = Inx, x> 0.
X
ax 1
Ie dx = —e™ g #0.
a
J.cos axdx = —sinax, a#0
a
) 1
J-smaxdx = -—cosax,a#0
a
J-secz axdx = —tanax,a#0
a
j sec ax tan axdx = —secax,a=0
a
.
1 1 X
—— dx = —tanl—,a=0
J a +X a a
r
1 X
dx = sinl 2, a>0,-a<x<a
J Jar —x? a
s
1
dx = In{x+1/ 2 2}
— (x*=a’){, x| >|al
J X" -a
("
! el
X = In X++/(X" +
J X2 +a2 ‘ " ( ? )

NOTE: In x = logex, x > 0.
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