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*“Logic is the art of going wrong with confidence” M Kline

Further Maths A2 (M2FP2D1) Assignment 77 (eta) A

Due in 6™ Nov

P R EPARAT I O N Every week you will be required to do some preparation for future lessons,

to be advised by your teacher.

CURRENT WORK

1. Find the set of values of x for which
x?+7x+10
_— >
X+1

2X+7

2. The curve shown has polar equation
r=a(l+icosf),a>00<6 = 2r
Determine the area enclosed by the curve, giving your answer in terms of aand = .

1.5z -

3. Sketch, on the same diagram, the curves C,, C, whose polar equations are
Cy:r=a(l +cosll),—mw <0 <n
Cy:r=>5(1—-cosb),—n <8 <n
where a and b are positive constants with b > a. Find the points common to C, and C, .

Calculate the area of the finite region bounded by the arcs with polar equations
r=a(l +cosf), i <sb<sm

r=a(l —cosf),0<0<3%
4. Giventhat x = At’e™" satisfies the differential equation

d’x . dx L
—— t+2—+Xx=¢€",
dt dt

a) Find the value of A.

b) Hence find the solution of the differential equation for which x = 1 and 3—1( =0 att=0.

C) Use your solution to prove that for t >0,x<1.
5. Find the solution subject to the given initial conditions for each of the following differential equations:

2
) X g% o ot 3 x=2 and & =4 when t=0
d Tt dt
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10.

11.

2

b) OI—Z(—9x=105int Xx=2 and %z—l when t=0
dt dt
2

c) OI—Z(—4d—x+4x=3te2t x=0 and d—lewhentzo
dt dt dt

Sketch the curve with equation r = a(1+ CcoS 49) for 0= 0 < 7 wherea > 0.

. . . T V4 .
Sketch also the line with equation r = 2asecé for —— < 8 < — on the same diagram.

The half-line with equation 8 = ,0< a < % , meets the curve at A and the line equation

r =2asec@at B. If O is the pole, find the value of cos«a for which OB = 20A.

Use the formula for the Maclaurin expansion and differentiation to show that

a) 1=X)" =14 X+ X+ X+ b) (1+x)=1+1—x—2+x—3—...
2 8 16
X2 X4 X2r
a) Show that the Maclaurin expansion for cosx is 1——+-—+...+(=1)" +...
21 41 (2r)!
b) Using the first 3 terms of the series, show that it gives a value for cos 30° correct to 3

decimal places.

Use Maclaurin’s expansion and differentiation to expand, in ascending powers of x up to and including
the term in x*,

a) e b) In(1+2x) c) sin® x

Given that f(x)=(1—x)*In(1-x)

a) Show that f"(x)=3+2In(1-x)
b) Find the values of f(0),f'(0),f"(0),andf"(0),
c) Express (1—x)’ In(1—x) in ascending powers of x up to and including the term in x*.

Given that f(x)=Incosx,

a) Show that f'(x)=—tan x
b) Find the values of £'(0),f”(0),f"(0)andf""(0).
C) Express Incosx as a series in ascending powers of x up to and including the term in x*.
d) Show that, using the first two terms of the series for Incosx, with x= % gives a value for
In2 of ”—2(1+”—2j .
16 96
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Answers:

(1) x<-3or -1<x<1 (2) 2 za’
3) 2ab b-a (4a) A=1%

—=arcos—— [;(37-2)a’ ?

a+b b+a
(4b)  x= (L+t+1t?)e” (58) x=2e*+t
(Bb)  x=e* +e™ —sint (5¢)  x=(t+1t%)e*
6) 0.618

2 3 3 4

(9a)1+3x+9%+9%+28—7x4+... (9b) 2x—2x2+8%—4x4+... (9c) xz—x?

(10b) f(0)=0,f'(0)=-1,f"(0)=3,andf"(0) = -2
(11b) £'(0)=0,f"(0)=-1,f"(0)=0,and f""(0) = -2

-x2 x*
11¢) ———
(110) 2 12
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