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Question 1 (Start a new page). (12 marks).

a) Find the coordinates of the point which divides the interval joining (-3,5)
to (8,4) in the ratio 1:3

b} Find the equations of the two lines inclined at 45" to the line 3x + v = 8
and passing through the point A(4,0).

c¢) Find [ xV3 — xdx, using the substitutionu = 3 — x

d) Sofve 2> 1

e) Without using a calculator, show that sin [COS”1 @) + tan~t (—— —)] =—

(2)

(3)

(3)

(2)

Question 2 (Start a new page). (12 marks).

a) Find the Cartesian equation of the curve and describe it geometrically if
x = sinf +cos@ and y = sinf — cosf

b) i) Derive the equation of the normal to x® = 4ay at (2ap, ap?).

i) The chord joining P(2ap, ap’) to Q{2ag, ag®) passes through
T{0, - 2a) show that pg=2.

c} ADisadiameter of the circle centre O. £ is a point on the circumference.
Tangents at A and £ meet at C. CE and AD meet at B.
Prove that angle ACB = 2{angle DEB).

(3)

(3)
(3)

(3)



Question 3 (Start a new page).

The polynomial P(x) = 0 has a doublerootatx = a.
a) By putting P(x) = (x — a)?Q(x), show that P'(a) = 0. (2)
b) The equation P(x) = mx* +nx® —6x%2+22x —12=0hasa (2)
double root at x = 1. Find the values of m and n.
c) Using the fact that x = 3 is also a root of P(x), express P(x) (2}
in factorised form.
d) Solve P'(x)=0 and state if x = 1 represents a local minimum or (2)
local maximum.
e) Show on a sketch of P(x) where it cuts the axes and the x-values of (3)
the turning points.
f) From the graph solve P(x) > 0 (1)
Question 4 {Start a new page). (12 marks).
a) letS,=12+22 . ... +n?, forn =1,2,3, ...
i) Use Mathematical Induction to prove that forn = 1,2,3, ... (4)
Sp=zn(n+1)(2n+1)
ii) By using the result of part (i) estimate the least n such that (2)
Sp = 101
b) i} How many different arrangements are there of the letters (1)

ii)

ARRANGEMENT

How many of these begin with the letter R?

Fiy
c) Evaluate [# tan®xsec®x dx , using the substitution v = tanx

(12 marks).

()

(3)



Question 5 (Start a new page).

it
a) Evaluate [2 cos®3x dx

b) i) Express —sinx —+/3cosx in the form Rcos(x — a)

it} Hence solve  —sinx —3cosx = 2 for 0 < x < 2m.

Give the solutions correct to 3 decimal places.

1—tanftan28
¢) Prove that —————— = 40528 — 3
1+tanftan2d

(12 marks).

(3)

(3)

(3)

(3)

Question 6 (Start a new page). (12 marks).
a) f(x) =x—§,x>0
i) Show that f (x) has no stationary points. (1)
i) Describe the behaviour of f(x) as x approaches the extremities of its (1)
domain.

iii) Sketch, on one diagram, graphsof y = x, y = f(x) and y = f~1(x) (3)

iv) fx=y— 51; and y > 0, simplify, in terms of y, x+Vxe + 4 (2)

v) Write the expression for f~1(x) in terms of x

b)i)  Find = [sin™*(2x — 1)]

. 1 dx T
ii} Hence, deduce that fz — "3

(1)

(2)

(2)



Question 7 (Start a new page). (12 marks).

a) The rate at which a body cools is assumed to be proportional to the difference between its
temperature T and the constant temperature P of the surrounding medium.
This can be expressed by the differential equation: ‘

% = k(T — P) where tis the time in hours and k is a constant.

i) Show that T = P + Ae*t, where 4 is a constant, is a solution of the (1)
differential equation.

ii) A heated hody cools from 90°C to 50°C in 3 hours. The temperature of the (3)

surrounding medium is Z0°C. Find the temperature of the body after one
further hour has elapsed. Give your answer correct to the nearest degree.

b} A particle is projected from a point P on horizontal ground, with speed Vms™ at an
angle of elevation to the horizontal of a.

Y

P X

its equations of motionare ¥ = 0, j = —g.
i) Write down expressions for its horizontal (x) and vertical () (2)
displacements from P after t seconds.

i) Determine the time of flight of the particle. (1)

i) The particle reaches a point @, as shown, where the direction of (2)
flight makes an angie £ with the horizontal. Show that the time
taken to travel from P to @ is:
Vsin(a—f)

seconds.
gcosf

iv) Consider the case when § = % if the time taken to travel from P to Q (3)
is then one-third of the total time of flight, find the vaiue of a.
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STANDARD INTEGRALS

Jx" dx = ! ™ nr—I x#0, if n<0
n+1

J-idx = Inx, x>0
x

I .
_[cosaxdx = —gsinax, a%0

a
. !
Ismaxdx = ——cosax, a0
a
P 1
jsec axdx = —tanax, a+#0
a
1
Isecaxtanaxdx: —secax, a0
a

I_—.MJ dx = an_li, aio, —a<x<da
a’? - x? a
I 2] = dx = In(x++x?—a? ), x>a>0

! dx = In(x+~x?+a?)

NOTE: Inx = log.x, x>0
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