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I nstructions and I nformation

Candidates may use any calculator EXCEPT those with the facility for symbolic
algebra, differentiation and/ or integration.

Full marks may be obtained for answersto ALL questions.
Mathematical formulae and statistical tables are available.

This paper has seven questions.

Advice to Candidates

Y ou must show sufficient working to make your methods clear to an examiner.
Answers without working may gain no credit.
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1.  Thenumber of people, n, in aqueue at a Post Office t minutes after it opensis
modelled by the differential equation

dn _ St _5 t>0.
dt

(@ Find, to the nearest second, the time when the model predicts that there will
be the least number of people in the queue.

(b) Giventhat there are 20 people in the queue when the Post Office opens,
solve the differential equation.

(c) Explain why thismodel would not be appropriate for large values of t.
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2. A curve hasthe equation
3AC+xy—2y*+25=0.
Find an equation for the normal to the curve at the point with coordinates (1, 4),
giving your answer in theform ax + by + ¢ =0, where a, b and c are integers. (8
)
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3. (a) Usethesubstitution u=2-x* tofind
X
dx 4
| 5= @
(b) Evauate
I; sin 3x cosx dx. (6)
Y,
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3. continued
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y = xJ/Inx

\/

Figurel

Figure 1 shows the curve with equation y = xv/Inx, x> 1.

The shaded region is bounded by the curve, the x-axis and the line x = 3.

(@)

Using the trapezium rule with two intervals of equal width, estimate the
area of the shaded region.

The shaded region is rotated through 360° about the x-axis.

(b)
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Find the exact volume of the solid formed.
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(@)
(b)

(©

_ 5-8x
e (1+2X)(1-X)?

Express f(x) in partial fractions.

Find the series expansion of f(x) in ascending powers of x up to and
including the term in 3, simplifying each coefficient.

State the set of values of x for which your expansion isvalid.
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Figure 2

Figure 2 shows the curve with parametric equations

(@)

(b)
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x=t+gnt, y=gnt, 0<t<m.

Find ﬂ intermsof t.
dx

Find, in exact form, the coordinates of the point where the tangent to the
curveis paralel to the x-axis.

Show that the region bounded by the curve and the x-axis has area 2.
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7.  Thelinel; passes through the points A and B with position vectors (3i + 6] — 8K)
and (8] — 6k) respectively, relative to afixed origin.

(@ Find avector equation for I;. (2
Thelinel; has vector equation

r =(=2i + 10j + 6k) + u(7i — 4j + 6k),
where y isascalar parameter.
(b)  Show that lines|, and | intersect. 4
(c) Find the coordinates of the point where |; and |, intersect. 2
The point C lieson |, and is such that AC is perpendicular to AB.

(d) Find the position vector of C. (6)

© Solomon Press
C4_ page 12



PMT

7. continued

© Solomon Press Turn over
C4_ page 13



PMT

Leave
blank

7. continued

END

© Solomon Press
C4_ page 14



	For Edexcel
	
	GCE Examinations
	Advanced Subsidiary


	Core Mathematics C4
	
	Paper L
	Time:	1 hour 30 minutes
	
	END







