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MAT2110 Test 2
25 April 2015
Time: Two Hours
Answer: Any Three Questions

1. (a) Explain why the conic section

\
\
5
" 2 —3cosf @ !

is a hyperbola and determine its centre in Cartesian coordinates.

(b) Prove that the differential arc length can be written as ds = \/1 + (dw/dy)QdU p

, ([O¢ (2
and hence calculate the length of the parabala y = 22 4 7 from the point (0,7) b {>/
to the point ((3,13) \indi-

(c) Determine the equation of the plane which contains the point P(1,2, ~1})“‘7 %
and the line )

x—2 y+2 7
I

2. (a) (i) Show that the parametric equations x = sina, y = cos2a describe
a parabola. g

(ii) Determine the curvature of the parabola at the point « = 0. _\

(b) Determine the equation of the line tangent to the curve in 2. (a) (i) at ‘ \
the point o = /4. /

N

(c) Determine the rational fraction in lowest terms that is equal to 8.32323232..... -

3 (a) Determine the Maclaurin expansion of In(1 + ). (\?

(b) (i) Find the equation of the line that passes through the point (1,1,1)
and is parallel to both the planes 32 — 4y + 2z =10 and 2z +y + z = 12. C/\

(ii) Determine the distance of the line from each of the planes. ‘:'L

(c) Determine the unit normal of the curve whose parametric equations are
z=t>—3tand y =4t

4. (a) Determine the lengths of the sides and the interior angles for the
triangle whose vertices are (1.2,3), (2,3,1) and (3.2.1). )

(b) (i) Find the polar and Cartesian equations of a circle of ra &Acentred
on (—1,3) J/

(ii) Determine the intersection of the circle and the line y = r7 expressing
vour answer in both Cartesian and polar coordinates.

(¢) The position vector of a particle of mass m = 2 is UIVCD' by R = 31 + 2 J
where t is the time. For t = 3s, determine

(i) the position, <\

(ii) the velocity /{ )

(iii) the force acting on the particle /f"

(iv) the instantancous direction of motion P
1
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