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Full marks may be obtained for correct answers to
ALL of the SIX questions in Section A
and
TWO of the THREFE questions in Section B.
If more than TWO questions from Section B are answered,

the best TWO marks will be credited.
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Section A
Answer all questions from this section. Each question carries 8 marks.

1. Solve the equation
sinh®z + 10 = 6 cosh =

giving your answer in logarithmic form. (8]

2. (a) Give the definition of the Taylor series of a function f about c. [2]

(b) Calculate from first principles the Taylor series of the function

f(z) = 2?In(x)

about 1 up to the term in (z — 1)3. [6]

3. Calculate

(a)

/1’26_2$ dz.

[4]

/ 3x p
[4]

4. Evaluate each of the following limits:

(a)

. coshx — e*cosx
lim :

z—0 sin 3x
[4]
, 502 4+3x -7
lim [ ——M | .
z—00 2 — 322
[4]
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CIf i
In:/ x" cosx dx,
0

show that
I, =-—nr"' —nn—1)I,_,.
[4]
Hence evaluate .
/ 2% cos x dx.
0
[4]
. Find the general solution to the equation
dy
— 4+ 2yt = si
I + 2y tan(x) = sinx
8]
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Section B

Answer two questions from this section. Each question carries 26 marks.

7. (a) Find the general solution of the equation

sin 56 = cos 76.

8]
(b) Write down the definition of tan~! z, giving the domain and range of
the function. [3]

(c) Suppose that a and b are such that

T T
—— <tan la+tantb < 5

2
Show that )
tan"'a +tan"'b = tan ! ot .
1—ab
[6]
(d) Why is the condition on @ and b in the last part necessary? [2]
(e) By differentiating the equation
T
Z—t
— = tan(y)
with respect to x show that
1 1
/—d:p = —tan~! (E) +C.
22+ a? a a
[7]

8. A function f(z,y), has stationary points where both af = 0 and ‘95
0 simultaneously. What test should be used for 1dent1fy1ng whether a
stationary point is a maximum, a minimum or a saddle point? [4]

For the function
fla,y) = 2° + 4 = 2(a® + ¢%) + 3ay

find all the stationary points, and identify their types. [22]
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9.

(a) Find the general solution of

y' =2y’ +5y=0

and write the solution in a form that includes cos(bz) and sin(bz)
where b is a value that should be determined. [7]

(b) Find the solution of

subject to y(0) =1, “9 — ¢ [19]
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