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Question 2 — (12 Marks)

a)

b)

In the diagram 4BC is a triangle that is right angled at B, 4B = 10cm and
angle 4 is 60°. The circular arc BP has centre 4 and radius 4B.

(i) Find the exact area of sector APB.

(ii) hence find the exact area of the shaded
portion BCP. ‘

A point P(x, y) moves so that it is equidistant from (-1, 2) and the line x = 3.
Derive the equation of the locus.

>

(i) Use the graph to evaluate f: Fx)ydx

(ii) Calculate the area between the graph and the coordinate axes.
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Question 1 — (12 Marks) Marks
a) Differentiate 3
(i) y=xcosx
(ii) y=sin®2x
b) For what values of & has the equation x* ~2fx+8k—15=0 3
two different roots.
‘¢) Find the limit: fim — sin2x+tan3x 2
x—0 x
1, 1
d) Solve: (x+—)" —5(x+—)+6=0 3
X X
. . 37 T
e) Give exact value of: sin 5 o 1
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Question 3 — (12 Marks)
5

a) (i) State the period and amplitude of y= 35in—32£

(i) On the same set of axes sketch the graphs y = 351'_;1% and y=x for

—2x<x<2xm.

(iii) How many solutions does the equation 3sin—; = x have in the interval

2 <x<21?

b) Show that the expression (g +b*)x? —2(a+b)x+2 is positive definite if @ and b

are vhequal.

¢) Evaluate j: f(x)dx using 2 applications of Simpson’s rule and the following
table of values.
sllof2 | o] o
f(x)“l.Z I 3.7 l 9.4 | 72 | 6.3

d) Differentiate cos* x and hence integrate sinxcos® x
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Question 4 (12 Marks)

a) Prove by Mathematical Induction that 4

1+4+4% +........ +4"=%(4"“—1) for n>0
., b) Find [7tan’ 640 2 ‘
}? 0
1
6

¢) Inthe diagram P, O are the points (2, a) and (-2a, a) on the parabola x* = 4ay .

The tangents at P and Q meet at T, on the y axis.
MY

gt

(i) Show that the equation of the tangent PT'is y=x—a.
(ii) Find the coordinates of 7.

(iti) hence, find the exact area enclosed between x* = 4ay and the tangents
at Pand Q.
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Question 5 (12 Marks)

a) Express 2x* +3x+1 inthe form A(x-1)* +B(x-1)+C 3
4

b) Find the value of k if one root is two more than the other in the equation
X2 —(k+2x+4k=0

¢) Therea between the two curves x+y =6 and xy =35 is rotated about the x axis,
creating a solid of revolution. Find the volume of this solid of revolution.
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