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1 Expand in ascending powers of, up to and including the term ix?, simplifying the

16
(2+x)?
coefficients. [4]

X

1+e*
x=In3isZ. [4]

2 The equation of a curve = Show that the gradient of the curve at the point for which

3 (i) Express 8co8+ 15sinf in the formRcog 6 — o), whereR> 0 and 0 < o < 90°. Give the value
of o correct to 2 decimal places. [3]

(ii) Hence solve the equation 8 s 15 sinf = 12, giving all solutions in the intervaf & 6 < 360°.

[4]

4  During an experiment, the number of organisms present a&tttilays is denoted b, whereN is
treated as a continuous variable. It is given that

dN
= _ 1.29_0'02N0'5.
dt
Whent = 0, the number of organisms present is 100.
() Find an expression fdx in terms oft. [6]

(ii) State what happens to the number of organisms present ddteg ime. [1]

a

5 Itisgiven thatJ xInxdx = 22, wherea is a constant greater than 1.
1

. 87

(i) Use an iterative formula based on the equation in (gt find the value o& correctto 2 decimal
places. Use an initial value of 6 and give the result of eamfaiion to 4 decimal places. [3]
6 The complex numbew is defined byw = -1 +1.
(i) Find the modulus and argumentw? andw?, showing your working. [4]

(i) The points in an Argand diagram representmgndw? are the ends of a diameter of a circle.
Find the equation of the circle, giving your answer in thexigr — (a+ bi) | = k. [4]
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7 The polynomial gx) is defined by
p(xX) = ax® — X% + 4x —a,

wherea is a constant. It is given th&@x - 1) is a factor of j§x).

() Find the value o and hence factorisgx). [4]
. : . 8x-13. . .
(i) Whena has the value found in pafif), expressw in partial fractions. [5]
8
y
A
0 > X

The diagram shows the curve with parametric equations
X = sint + cost, y = sirtt + cos’t,

1 5
for 47r<t< 27

() Show thatg—){ = -3 sintcost. [3]
(i) Find the gradient of the curve at the origin. [2]

(iii) Find the values ot for which the gradient of the curve is 1, giving your answeosrect to
2 significant figures. [4]

a 4
9 The linel has equationr = (1) + )L( 3), wherea is a constant. The plang has equation

4 2
2X-2y+z = 10.
(i) Given thatl does not lie irp, show that is parallel top. [2]
(i) Find the value of for whichl lies inp. [2]
(iii) Itis now given that the distance betweesndp is 6. Find the possible values af [5]
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10 (i) Use the substitution = tanx to show that, fon = -1,

Jintﬁ+2 tar” d—1 4
0(a X + ta x)x_m. [4]

(i) Hence find the exact value of

Bl

(a L ﬂ(seéx — seéx) dx, [3]

(b) J04n(tar? X+ 5tan' x + 5 tarPx + tarf x) dx. [3]
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