QUESTION 1 (9 Marks)

(@) If f(x) = xIn(e"®), find f'(x) (1)
(b)  Find f(x), giventhat f" (x) = j—; £1(4) =7 and f(4) = 20 3)
(c) Determine 2)

6x + 6x cos 6x

im
x-0 sin 6x cos 6x
(d) Use Simpson’s rule with 3 function values to estimate 3)

w
f x%sin® x dx
/2

T

Express your answer to three decimal places.

QUESTION 2 (9 Marks)
(a)  Evaluate cos™! (— 1/—5) + tan~!(— =) (2)
2 V3
(b) 6 Show that the equation of the tangent, #, toy = e3* at x =1 is (2)
y=e3(3x-2)

(i) If £ cuts the x —axis at P and the y-axis at @, find the coordinates of P (2)
and Q.

(iii)  Show that the area bound by the y —axis, the curve y = €3* and ¢ is 3)

-2-(5e3 — 2) square units.
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QUESTION 3 (9 Marks)

x%2-5

(@ Find [ o dx 2)

(b) A function is defined by f(x) = xf_’:l
(V) Find any turning points and hence their nature. (3)
(i)  Hence graph y = x§:1 clearly showing what happens to y as x (2)
grows large.
(i)  Find the exact area of the region bounded by the curve, the y —axis, 2)
and the line y = ;
QUESTION 4 (9 Marks)
(&)  Use the substitution u = 4 — x? to show that: (3)

1

X
f dx=2-+3
0

4 — x2

R7o
(b) (1) Express V3 sin 26 — cos 28 in the form R sin(20 —a), 0 < a < g (2)

(ii)  Hencesolve: +/3sin260 —cos20=1 ; 0<6<m. )

(©) For what values of m is the line with equation mx + y = 3 atangent to (2)
the circle x2 +y2 =5 ?

_— ——+———
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QUESTION 6 (9 Marks)

(a)  Given f(x) = sin~1(x? - 1).
(i)  Find f'(x) (D
(i1) Hence write down the domain of f'(x) (1)
(b)  Find the exact volume of the solid obtained by rotating the region bounded (2)
by the curves y = 1 —x? and y = 1 — x about the x —axis.
(¢)  Prove that tan™! (ﬁ) =sin'(), x| <a )
(d) The cost (C) and revenue (R) of a refrigerator manufacturer can be modelled (3)
respectively by the equations
C =87 000+ 150x and
R = x? - 80 500,
where x is the number of units produced in 1 week.
If production in one particular week is 500 units and is increasing at a rate of 300
units per week, find the rate at which the profit is changing.
QUESTION 7 (9 Marks)
(a) Find the values of x for which the following inequations are simultaneously satisfied:
x+|—i-|<0 and x2—x—2>0 (3)
(b) The region under the graph y = v/xe* between x = 1 and x = 3 is rotated about the

x —axis. Using the trapezoidal rule with five function values, estimate the volume of
the solid formed, to four significant figures. (3)
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(c) A motorist is stranded in the desert 5 kilometres from point A, which is a point on a
long straight road nearest to him, as shown in the diagram below. He wishes to get to
apoint B, on the road, which is 5 kilometres from A. He can travel at 16 km/h on the
desert and 39 km/h on the road.

Let the distance from A to C be x kilometres and the time taken to reach his
destination be T.

Road

D 5km
-9

®p

39vV25+x2-16x+80
624

(D

(1) Show that the time, T, is givenby T =

(ii) Hence find the point C at which the motorist must join the road to get (2)
to B in the shortest possible time and the time taken to achieve this.

END OF EXAMINATION
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MATHEMATICS Extension 1 : Question. 6
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