JRAHS Year 12 Extension 2 Term 2 Assessment 2011

QUESTION 1 (15 Marks) Marks

(a) A rectangular hyperbola has equatiogn = a?
() Find the equation of the tangent at the paéat, %) on the

hyperbola.
(i) The tangent at P meets thandy axes at L and M respectively. O is
the origin and POQ is a diameter. The line MQ meets-#neas at T.

2
a
Prove that the area #QOT = 5 units?

(b) (i) If a particle moving with velocity experiences air resistance equal to
kv? per unit massk(being constant), prove that, in falling from rest in

a vertical line through a distanseit will acquire a velocity of7 given

by v=VV1—e2ks

where V = \/% (the terminal velocity) and is the acceleration due

to gravity (assumed constant).
(i) With the same air resistance as in (i) acting on a particle, show that if

projected upwards with velocity, it will reach a heighk, given by

1 g+ kU? 3
X = ﬁ In <T>
(i) Hence prove that under the same conditions, a particle projected
upwards with velocityJ will return to the point of projection with 3

velocity W given by
W2=U"2+V"2



QUESTION 2 (START ANEW PAGE) (15 Marks) Marks

(a) A particle of unit mass is projected vertically upwards against a constant

. . . v . .
gravitational forceg and a reS|staneCe, wherev is the velocity of the

particle anct is a constant arslis the distance travelled in tineatt = 0,

s=0, andv = c(h — g) whereh is a constant.
) Write down the equation of motion of the particle. 1

(i) Find the time taken by the particle to reach its highest point, and 4
find the height of that point.

(i)  The particle falls to its original position under gravity and under the
same law of resistance. Will the time of descent be greater or less

than the time of ascent? Give reasons for your answer.

(b) A regionRis bounded by the curvgs= 12 — x3 andy = 12 — 4x.

) Find the co-ordinates of the points of intersection of these curves 4

and hence draw a neat sketch showing the resultant regions.

(i) By taking cylindrical shells of widtAx and radiux, show that the

2561
volume generated by revolvilgjabout the y-axis isF units3.



QUESTION 3 (START ANEW PAGE) (15 Marks) Marks

(a) The section of a solid cut by any plane perpendicular tg-thes is a
square with the ends of a diagonal lying on the parabdlas9x and
x? =9y.
) Find the points of intersection of the two parabolas. 2
(i) Show that the are@&(x) is given by:

1 2 2 4 4
Alx) = T [(27) x —54x2 + x ]
(i)  Find the volume of the solid. 4
(b) The base of a solid is the ciroté + y? = 16x, and every planar section
perpendicular to the-axis is a rectangle whose height is twice the
distance of the plane of the section from the origin as shown in the
diagram:
2x
- ,
/ N~ L x
0] Show that the are&(x) is given by: 2

A(x) = 4x,/64 — (x — 8)2
(i) Find the volume of the solid. 3



QUESTION 4 (START ANEW PAGE) (15 Marks) Marks
(@) The tangent aP(tan 8, sec 8) on the hyperbolg? — x? = 1 cuts thex

andy axes aiX andY respectively.
(i)  Show this hyperbola is rectangular. 1
(i)  Find the coordinates of andY. 2
(i) ThroughXandY lines are drawn parallel to the co-ordinate axes to

intersect &. Find the coordinates @).
(iv) Hence, find the cartesian equation of the IdQuasP varies. 2

(v)  Sketch the graph of the locus. 2

(b)  The tetrahedron formed by three mutually perpendicular edges of lengths

a, b, cis shown in the diagram below:

X

Let the origin be the intersection of the edges, and let#xés lie along
the edge of the lengthas shown in the diagram. A typical cross section
Is a right triangle with legs of lengthande, parallel respectively to the
edges of lengtha andb.

(1) Using similar triangles, show that the area of the cross-section

A(X) is given by:
ab
A(x) =ﬁ(c—x)2 4

(i)  Find the volume of the solid generated. 3
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