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1. For the curve y = —l-(x' 4 3 .
6 X

(a) Show that the length of are 1<x52 s 3

(b) Show also that the area of the surface formed by rotating the arc in (a) through 2n radians

n
about the X - axis i ———

16
(€} Use the theorem of Pappus to find y - coordinate of the centroid of the arc.
2 1 =l
2. Given the matrix A, and the line L, where A=| -1 § 2 |and L: 5—-' = )‘*5! = —:—-—!
V2 =2 ’ b

(@) Find the perpendicular distance from the point Q (4, - 1, 3) to the line L.

(b) Show that A s invertible,
fc) Find the umage of the line L under the transformation with matrix A.
() Find the set of vectors x which are mapped onto themselves under the transformation whose

maotrix is A.
3. (i) (n) Solve the equation 4 tanh x = sechx = | leaving your answer in terms of natural loganthms,

b ia m[ 54410 J

]
(b) Show that I:/.-‘:“:,—""zr v 10 2 3+ \/l(;

“
(i1) Show that when x is small such that x and higher powers of x can be neglected,

J '

e
ln |+ siny)sgp==—4%—
( ) 2 O

4. (1) By using the substitution v = y'. or otherwise, find the general solution of the differential

s dy
equation x)° ;— o 2",‘ =X
dx
(i) Determine the values of the constants a and b for which y = acos 2x + bsin 2xis a
{ ‘,)y ‘I)o
particular integral of the differential equation —- 4 —= = 2y = 6cos2x.

d
Find the solution of this differential equation for which ) = 0, Z))(: =10, when x = 0.



[ ’

6. () Show that

| :
*lanh* 3,

|- tanh?3; = coshbx.

d Iccch("d\’
By using the Substitution ¢ = tanh 3x, or, otherwise, fin
< . . jme™ )
(1] Solve for real x, the equation ¢ b i
(111) Show that
W2 ‘
] x | I
- —-—d‘»-‘-—-:—---lan'; ‘
v Scosh x - 3ginh X & 2 - ™
cos' 0 -8¢cos* @4 ). !
7. 1) Use De Moivre's theorem to show that cos 40 = 8cos* @ - 8cos 4
%+ > "
Deduce thar cos’ ¥ — '
X R

M) Show thay, o (2)=2" - 22" cos 3 + I, then 27 = 3cosa £ isinda if f(2)=0 By Using Dy |

Moivre'y theorem, express /(2)as a product of quadratic factors.

I
(1) Find the length of the are of the curve x=In¢, 2y = (' + p J between the points (0, 1) and

(ln!.:w. .

/

) Given that ne 2+ and /= Ic' "sin” xddy

n

n
Show that for n>1, l,=——

l—pn
rent axes, the curves with polar equations;

(b} r=2c¢cos20

9. M sketch, using diffe
@ r=2is5n@
In (b), find the cquations of the tangents

at the pole
, ' l(.t’*.t¢7(nl
(1) Show tha, -: S x"—..l-\ : ‘ -4k 2 cand sketch the graph of the function

f(x)=




