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1 Sketch the graph of = € — 1 wherea is a positive constant. [2]

2 Given thaty(1+ 9x) ~ 1 + 3x + ax? + bx® for small values ok, find the values of the coefficients
andb. [3]

3 A curve has equation
_ 2—tanx
~ 1+tanx’

Find the equation of the tangent to the curve at the point fuickvx = }17:, giving the answer in the

formy = mx + c wherec is correct to 3 significant figures. [6]

4 A curve has parametric equations
X=1t2+3t+1, y=t*+1.
The pointP on the curve has parametferlt is given that the gradient of the curveRis 4.
(i) Show thatp = ¥/ (2p + 3). [3]
(it) Verify by calculation that the value gf lies between 1.8 and 2.0. [2]

(iii) Use aniterative formula based on the equation in @yt find the value op correctto 2 decimal
places. Give the result of each iteration to 4 decimal places [3]

(8]

o . e 9sin X
5 Use the substitution = 4 — 3 cosx to find the exact value o — _dx
o V(4 -3 cox)

6 The angleA\ andB are such that
SiN(A+45°) = (2vy2)cosA and 4setB+5=12tanB.

Without using a calculator, find the exact value of(far B). [8]

7 (i) Show thaix + 1) is a factor of & — x* — 11x — 6. [2]
4%% + 9x - 1

i) Find dx. 8

) J4x3—x2—1m—6 18]

8 A plane has equationd- y + 5z = 39. A straight line is parallel to the vector 3j + 4k and passes
through the poinA (0O, 2,-8). The line meets the plane at the pdst

() Find the coordinates @. [3]
(i) Find the acute angle between the line and the plane. [4]

(iii) The pointC lies on the line and is such that the distance betweamdB is twice the distance
betweermA andB. Find the coordinates of each of the possible positionsepthintC. [3]
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9 (a) Itisgiventhat(1l+ 3i)w = 2+ 4i. Showing all necessary working, prove that the exactevalu
|w?|is 2 and find argn?) correct to 3 significant figures. [6]

(b) Onasingle Argand diagram sketch the lati= 5 and/z - 5| = |z|. Hence determine the complex
numbers represented by points common to both loci, givintp easwer in the forme®.  [4]

10 Naturalists are managing a wildlife reserve to increasentiraber of plants of a rare species. The
number of plants at timeyears is denoted bM, whereN is treated as a continuous variable.

(i) Itis given that the rate of increase Nf with respect ta is proportional to(N — 150). Write
down a differential equation relating, t and a constant of proportionality. [1]

(i) Initially, whent = 0, the number of plants was 650. It was noted that, at a timenwhere were
900 plants, the number of plants was increasing at a rate pg69ear. ExpresN in terms oft.

[7]

(iii) The naturalists had a target of increasing the number ofgpfaom 650 to 2000 within 15 years.
Will this target be met? [2]
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