Core Mathematics 4 Paper C

1. A curve hasthe equation

X(2+y) -y’ =0.

dy

Find an expression for v intermsof x and y.
X

2. Show that

J'Z xInx dx = 2In2- 3.
1

—

y =28in X + CoSsec X

O

n r
6 2

X

The diagram shows the curve with equation y=2sinx+ cosec X, 0 < x<m.

The shaded region bounded by the curve, the x-axis and the lines x =

isrotated through four right angles about the x-axis.

Show that the volume of the solid formed is %n(4n + 33 ).

4. (i) Express
ax 2
x*-9 x+3
asasingle fraction in its smplest form.
(i) Simplify
x*-8
3> -8x+4
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A bath isfilled with hot water which is allowed to cool. The temperature of the water
is 8°C after cooling for t minutes and the temperature of the room is assumed to remain
constant at 20°C.

Given that the rate at which the temperature of the water decreasesis proportional to
the difference in temperature between the water and the room,

()  writedown adifferential equation connecting 6 and t. [1]

Given aso that the temperature of the water isinitially 37°C and that it is 36°C after
cooling for four minutes,

(i) find, to 3 significant figures, the temperature of the water after ten minutes. [8]

Advice suggests that the temperature of the water should be allowed to cool to 33°C
before achild getsin.

(iii) Find, to the nearest second, how long a child should wait before getting into
the bath. [2]

A curve has parametric equations

x=3cos’t, y=sin2t, 0<t<m.

. dy _

(i)  Show that d———§c0t2t. [3]
X

(i)  Find the coordinates of the points where the tangent to the curveis paralel
to the x-axis. [3]

(ilf) Show that the tangent to the curve at the point where t = % has the equation

2x+ 33y =0, [3]
(iv) Find acartesian equation for the curve in the form y* = (). [3]
Turn over
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7.  Relativeto afixed origin, the points A and B have position vectors| 1 | and | 6
3 1
respectively.
()  Find avector equation for the line |, which passes through A and B.
Thelinel; has vector equation
3 2
r=|-7(+t|-3|.
9 1
(i)  Show that lines |, and |, do not intersect.
(ili)  Find the position vector of the point C on |, such that ZABC = 90°.
8. f(x) = sz
@+ 2x)(1-x%)
() Expressf(x) in partial fractions.
(i)  Find the series expansion of f(x) in ascending powers of x up to and including
the term in x°, simplifying each coefficient.
(ili) State the set of values of x for which your expansion isvalid.
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