Core Mathematics 4 Paper |

1. Differentiate each of the following with respect to x and simplify your answers.
() In(cosx)

(i) **sin3x

2. A curve hasthe equation
X2+ 3xy — 2y* + 17 =0.
() Find an expression for % intermsof x and y.
X

(i)  Find an equation for the normal to the curve at the point (3, —2).

1 x+11
+

X_
3. f(x)=3- . Ix|<i.
) x-3  2x*-5x-3 X<z
(i)  Show that
4x—-1
f(x) = )
) 2x+1

(i)  Find the series expansion of f(x) in ascending powers of x up to and including
the term in X%, simplifying each coefficient.

4. A curve has parametric equations

t=0.

x=t3+1, y:?z,

()  Find an equation for the normal to the curve at the point where t =1, giving
your answer intheform y=mx + c.

(i) Find acartesian equation for the curve in the form y = f(x).
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() = 517X

= =, X#=2, X# 3.
(2+Xx)(1—3x)

()  Find the values of the constants A, B and C such that

A B C
f(x) = + + 5
2+x 1-3x (1-3x)

(i)  Find the value of
0
j -, f9 o

giving your answer intheform p +Inq, where p and g are integers.

Relative to afixed origin, O, theline| has the equation

1 3
r=| pl|+4A|-1],
_5 q

where p and g are constants and A isa scalar parameter.

Given that the point A with coordinates (-5, 9, -9) lieson |,

(i) findthevauesof pandq,

(i)  show that the point B with coordinates (25, —1, 11) also lieson |.
The point Clieson | and is such that OC is perpendicular to I.

(ili)  Find the coordinates of C.

(iv) Findtheratio AC: CB

() Usethesubstitution x=2sinu to evauate

jx/ﬁ 1

0 A— 2

(i) Evauate

j; X cos X dX.
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8.  Therate of increase in the number of bacteriain aculture, N, at timet hoursis
proportional to N.

()  Writedown adifferential equation connecting N and t.

Given that initially there are Ny bacteria present in a culture,

(i) Showthat N =Ne€e“, wherekisapositive constant.

Given also that the number of bacteria present doubles every six hours,
(iii) find the value of Kk,

(iv) find how long it takes for the number of bacteriato increase by afactor of ten,
giving your answer to the nearest minute.

© Solomon Press
C4, page 4

[1]

[6]

[3]

[2]

PMT





