SL Paper 1

Consider the differential equation — = y3 — 2® for which y = 1 when = = 0. Use Euler’s method with a step length of 0.1 to find an

approximation for the value of y when = 0.4.

o0
Use the integral test to determine whether or not > ﬁ converges.
n—2 n(lnn

Let

I, = floo x"e *dx where n € N.

a. Using I’Hopital’s rule, show that [4]

lim z"e™® = 0 wheren € N.
T—00

b.i.Show that, forn € Z*, [4]

I, =ae !+ pnl, |
where a, (3 are constants to be determined.

b.iiDetermine the value of I3, giving your answer as a multiple of e .. [5]

Given that y is a function of z, the function z is given by z = z;—z wherez € R, x #3, y+x # 0.

dz 2 dy
a. Show that - = iar (ma — ) [3]
d
b. Show that the differential equation f (z) (m% - y) = y? — % can be written as f (z) g—; =2z [2]
d _ Can2
c. Hence show that the solution to the differential equation (z — 3) (acd—z — y) =1y% — 2% giventhatz = 4 wheny = 5 is z; = (ng> . [7]

(z—3)*

(o]
Find the interval of convergence of the series » =

k=1




—3z+1 forz <0
The function f : R — R is defined by f : x — 1 forx =0.

2¢2 -3z 4+1 forxz >0

By considering limits prove that f is

a. continuous at x = 0;

b. differentiable at z = 0.

o0
Consider the infinite series S = Y (—1)”+1 sin (%) .

n=1

a. Show that the series is conditionally convergent but not absolutely convergent.

b. Show that S > 0.4.

The function f is defined by

The random variable X has a Poisson distribution with mean .

a.i.Show that fWz = f(z);

a.iiBy considering derivatives of f, determine the first three non-zero terms of the Maclaurin series for f(x).

b.i.Write down a series in terms of  for the probability p = P[X = 0( mod 4)].
b.iShow that p = e # f(u).

b.iiDetermine the numerical value of p when p = 3.

a. Find the general solution of the differential equation (1 — mz)% =1+ay,for|z|]<1.

b. (i) Show that the solution y = f(z) that satisfies the condition f(0) = 7 is f(z) =

(i) Find lim f().

. ™
arcsin z+ 3

\/lfac2

(4]

(5]

(6]

(2]

(4]

(4]

(2]

)

(2]

[7]

(6]



a. Calculate the following limit [3]

2°—1
- -

lim
z—0

b. Calculate the following limit [5]

3

lim (+e®)2 -1

20 In(l+z)—=z

a. By evaluating successive derivatives at z = 0, find the Maclaurin series for In cos z up to and including the term in z* . [8]

) .
b. Consider lim =32
z—0 T

,wheren € R. (8]
Using your result from (a), determine the set of values of n for which

(i) the limit does not exist;

(il)) the limit is zero;

(i)  the limit is finite and non-zero, giving its value in this case.

o0 o0

a. Given that the series Z uy, is convergent, where u, > 0, show that the series Z u% is also convergent. [4]
n=1 n=1

b.i.State the converse proposition. (1]

b.iiBy giving a suitable example, show that it is false. [1]
o0

b. () Sum the series ) =" . [11]
r=0

(i) Hence, using sigma notation, deduce a series for
@
1+ 2

(b) arctanz;

(© 7
100

C. Show that Y n! = 3( mod 15) . (4]
n=1

ef—e T

2

(a) Assuming the Maclaurin series for e*, determine the first three non-zero terms in the Maclaurin expansion of

(b) The random variable X has a Poisson distribution with mean u. Show that P (X = 1( mod 2)) = a + be®* where a, b and c are constants

whose values are to be found.



Use I'Hopital’s rule to find lin(l)(csc z — cot ).
T—

QUESTION 1 [[N/A

QUESTION 1 [[N/A

Using 1’Hopital’s Rule, determine the value of [6]
lim tanz —

20 1 —cosz

a. (i)  Find the range of values of n for which [, z"dz exists. [71

(ii)  Write down the value of floo z™dz in terms of n , when it does exist.
b. Find the solution to the differential equation [8]

(cosz — sinx)% + (cosz + sinz)y = cosz + sinz,

s

given that y = —1 when z =

M)

The function f is defined by f(z) = e cosz .

a. Show that f"(z) = —2e®sinz . (2]
b. Determine the Maclaurin series for f(z) up to and including the term in z* . [5]
c. By differentiating your series, determine the Maclaurin series for e® sin z up to the term in z® . [4]
a. Differentiate the expression z? tan y with respect to x, where y is a function of x. [3]

3

d . . . .
b. Hence solve the differential equation m2£ +zsin2y =2 coszy given that y = 0 when z = 1. Give your answer in the form y = f(z). [7]

Solve the differential equation m% +2y=+1+22



given thaty = 1 when z = /3 .

n

oo
Consider the infinite series S = Y m
n=1 n-

(a) Determine the radius of convergence.

(b) Determine the interval of convergence.
Solve the following differential equation

d
($+1)(:r+2)—y+y=m+1
dx

giving your answer in the form y = f(z) .

Given that j—z + 2ytanz =sinz ,and y = 0 when z = % , find the maximum value of y.



