(a) IJ"\["F*“' ICOsH+ 5sind in the form Reos(f) — a). wh
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places.

: ¢ R and o are constants,
Give the exact value of R and give the value of ¢ to 2 decimal

(3)
(b) Hence solve. for 0 < 6 < 360°, the equation

3cosl+5sinf =2

Give your answers to one decimal place.

(4)

(¢) Use your solutions to parts (a) and (b) to deduce the smallest positive value of @ for
which

3cost — Ssinfd =2
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& e , i
he point 77 W ith coordinates | —, 1 ) lies on the curve with equation

4xsin x my 2

I'ind an equation ol the normal to the curve at P.

4 S'nx +4 X (oS x = 24 10 E\_ﬂ_ & Lo
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(@) Find the binomial expansion of

(I +ax)”, laxi < |
in ascending powers of x, up to and including the term in x°, giving each coefficient
as simply as possible in terms of the constant a.

3)

(1+ ax)
In the series expansion of f(x), the coefficient of x* is 3

Given thata < 0

(b) find the value of the constant a,

| feave

| hlank




wiy)

() Given that

o =12

Iind the values of the constants A and 8. @

{ y : i uation
(b) Hence, or otherwise, find the equation of the tangent to the curve with eq

: 3 = ere
¥ = e at the point where v = 4, Give your answer in the form y = mx + ¢, wh
mand ¢ are constants (o be determined.
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parts to find the exact value ol

J. x2 dx

Write your answer as a single simplified fraction.







Question 6 continued




Diagram not

Figure 1

Figure | shows a sketch of part of the curve with equation y =

The finite region R. shown shaded in Figure 1. is bounded by the curv
lines with equations x =2 and x =5




Question 7 continued
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i)

73
= lan xcos2y. ned

(b) Hence solve, for 0 < ¢ .

(i) tan(@ + 1)cos(20 + 2) - sin(26 + 2) = 2

¥ SIHLN) 310 LON 0Q

Give your answers in radians to 3 significant figures, as appropriate.

(Solutions based entirely on graphical or numerical methods are not acceptable.)

ko) 9 ciax rpix o Sihx o

AN AR (o SK

S e s







Figure 2

The population of a species of animal is being studied. The population 2, at time ryears
from the start of the study, is assumed to be

_ 9000e"
3" +7

e k is a positive constant.







10. (a) Given that — . sketch the graph of y = g(x) where
B |

g(x) =arctanx, xelR
(b) Find the exact value of x

for which

3gx+ ) =m=0

bt : I
I'he equation arctany — 4 + —

= 0 has a positive root at x = « radians.

=

(¢) Showthat5 < ¢ < 6

The iteration formula

X, = 8—2arctan x,




Question 1 Continued

C)
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. _ o .- , jons
( to a lixed origin O, the lines /, and /, are given by the equat

I'¢ |

~Tl+ul4
3 b

where 4 and g are scalar parameters and b is a constant,
Given that 7, and /, meet at the point X,

(a) show that 5 = -3 and find the coordinates of X.

The point 4 lies on /, and has coordinates (6

The point B lies on Z, and has







Figure 3
Fi

gure 3 shows a sketch of the curve with parametric equat

x =3sint, y = 2sin2t,
The finite region S, shown shaded in F
line with equation x = =

The shaded region S is ro
revolution.
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Figure 4
I

“igure 4 shows a hemispherical bowl containing some water.

At seconds, the height of the water is h ecm and the v
= %nﬁf (30 - A,

The water is leaking from a hole in the bott










