Question 12 (%)
The binomial (1+x) 2 is to be expanded as an infinite convergent series, in ascending
powers of x.

-1
a) Find the series expansion of (1+x) 2 up and including the term in X

b) Use the expansion of part (a) to find the expansion of %, up and
1+2x

including the term in X

c) State the range of values of x for which the expansion of is valid.
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d) Use the expansion of with x =—0.1 to show that ng 2.235.
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Question 13 (#¥%)

A curve C is given parametrically by

x=3-1, _v:l, rek, r=0.
t

Show that an equation of the normal to C at the point where C crosses the y axis is

1
= —x+3.
Y 3



Question 49  (##%%)

A curve C is given by the parametric equations
I
x=secH, v :]n{1+c0329} . D=8« .

a) Show clearly that

ﬁ:—stS.
dx

The straight line L 1s a tangent to C at the point where 9:%.

b) Find an equation for L, giving the answer in the form y+x=k, where k is
an exact constant to be found.

¢) Show that a Cartesian equation of C is

xe’=2.

Question 14 (#%%)

A curve has equation
3x° —x}'+}?2+21—4y:1.
a) Show clearly that

ﬂ_ 2+6x—v
dx 4—2y+.r‘

b) Hence show further that the value of x at the stationary points of the curve
satisfies the equation
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Question 24 (¥¥%4)

A curve C is defined by the parametric equations

x=cost, v=cos2t ,0=rsw.
L ody
a) Find & in its simplest form.
X

b) Find a Cartesian equation for C.

¢) Sketch the graph of C.
The sketch must include
® the coordinates of the endpoints of the graph.

® the coordinates of any points where the graph meets the coordinates axes.
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Question 10
f(x)=sinx—+3cosx, xe R.

a) Express fl\x} in the form Rsin(x—a’}, R=0, 0-::&‘-::%,

b) Write down the maximum value of f(x).

¢) Find the smallest positive value of x for which this maximum value occurs.

f(x)=sinx—+3cosx= Zsin[x—%] , _j"[x}mmzﬁ L=

Question 12 (¥%%+)

I'wo variables x and y are related by
y=1z’ (4-x)
Y=g x).

The variable y is changing with time 7, at the constant rate of 0.2 | in suitable units.

Find the rate at which x is changing with respect to 7, when x=2.

L =10.0637
S




Question 15

f(x)=3sinx+cosx, xe R

a) Express f(x) inthe form Rcos(x—a), R>0, D{&‘«:%.

b) Solve the equation

f(x)=2 for O<x<27.

¢) Write down the minimum value of f(x).

d) Find the smallest positive value of x for which this minimum value occurs.

£ (x)=10cos(x-1.249°)|, |x=0363°,2.135°, | f (x)_, =—10|, [x=4391°

Question 11 (##%)
v=+/4-12x, —%{ _r-c:%.

a) Find the binomial expansion of y in ascending powers of x up and including

the term in x°, writing all coefficients in their simplest form.

b) Hence find the coefficient of x* in the expansion of

Question 13 (F%%+)

The variables v, x and t are related by the equations
Ly
yzl[ﬁl-s:f"1r : and x=+6t+1, 1=0.

Find the value of ?, when r =4,
t




