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1 The curveC is defined parametrically by
x=t*—4Int, y=4t2

Show that the length of the arc Gffrom the point wheré = 2 to the point wheré = 4 is

240+ 41n2. [5]
2 Lety= € Find the mean value gfwith respect tox over the interval & x < 2. [2]
. . e +1
Show that the mean value rfwith respect toy over the interval Ky < € is 21 [4]
3 The curveC has polar equation
r=(3r-0)
where 0< 6 < 7. Draw a sketch o€. [3]

Find the area of the region bounded®ynd the initial line, leaving your answer in termsmof [3]

4  The matrixA hasA as an eigenvalue witk as a corresponding eigenvector. Show thas an
eigenvector ofA? and state the corresponding eigenvalue. [3]

Given that one eigenvalue &f is 3, find an eigenvalue of the matid + 3A2 + 21, justifying your
answer. [3]

5 The curveC has equation
Xt —xy—2y° = 4.

Show that, at the poirA (2, 0) onC, j—i = 2. [2]
Py
Find the value of;% atA. [5]

6 The matrixA is defined by
1 -1 -2 -3
-2 1 7 2
-3 3 6 o
7 -6 -17 -17

(i) Show that ifa = 9 then the rank oA is 2, and find a basis for the null spacefoin this case.
[5]

(i) Find the rank oA whenao # 9. [2]
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1
1 d X
7 Letl :J‘ —— G dx. By considering—(—n),showthat
Todo (1Y) (1+x%)

dx\ (1+
anl,, = o5+ (@n-1l,. [4]
Given thatl, = 0.866 97, correct to 5 decimal places, find [4]
8 Findyin terms oft, given that
d’y _dy 2
5@ +6a+5y: 15+ 12t + 5t°,
dy
and thaty = i 0 whent = 0. [9]
9 Use induction to prove that
i 4n+1 . 1 -
— nn+1)(2n-1)(2n+1) (N+1)(2N+1)°
Show that
g an+1 .3 "
nn+1)(2n-1)(2n+1)  8N2°
n=N+1
10 Use de Moivre’s theorem to express c@s a polynomial in co8. [5]
Hence
(i) express cosBas a polynomial in sif, [2]

(i) find the exact value of
4 — 8 +5x° — X,

wherex = cos*(£7). (3]

11 The plandl, has equation
r=i+2+k+60(2 —k)+¢(3i+2j —2k).

Find a vector normal tdl, and hence show that the equatiomhfcan be written as»@+ 3y + 6z = 14.

[4]

The linel has equation
r=3i+ 8 + 2k + t(4i + 6] + 5k).

The point onl wheret = A is denoted byP. Find the set of values d for which the perpendicular
distance oP from I1, is not greater than 4. [4]

The plandl, containd and the point with position vector- 2j + k. Find the acute angle betweéh
andIL, [4]
2
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12 Answer onlyone of the following two alternatives.
EITHER

The curveC has equation
_ (X=2)(x-a)
- (Xx=-1)(x-3)°

wherea is a constant not equal to 1, 2 or 3.

(i) Write down the equations of the asymptote<of [2]
. . . 2a-3
(ii) Show thatC meets the asymptote parallel to thaxis at the point wherg = P [2]
(iii) Show that thex-coordinates of any stationary points Grsatisfy
(a—2)x* + (6—4a)x + (5a—6) = 0,
and hence find the set of valuesaofor which C has stationary points. [6]
(iv) Sketch the graph of for
(a a>3,
(b) 2<a<3.
[4]
OR
The roots of the equation
X -5 +2x-1=0
area, B, 7, 8. LetS =a+ "+ y"+ 5"
(i) Show that
Sn+4 - 58n+2 + 28n+1 - Sn =0. [2]
(if) Find the values o8, andS,. [3]
(iii) Find the value of5; and hence find the value &f. [6]
(iv) Hence find the value of
ocz(B"' + Yt 8Y) + Bz(y4 + 8%+ at) + y2(64 +ot+ Y+ 62(oc4 + B+ v™h. [3]
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