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A Level H2 Math

Differentiation and its Applications Test 2

Ql

(1) Using differentiat:_i_dn_, find the exact dimensions of the rectangle of .largest area that
can be inscrib«:d in the gllipse? ig—-&--;—);— =1. Hence, find the area _..pf this largest
rectangle. N

(b) 1In the triangle DEF, angle EDF =-’§- and angle DFE =§+0: and EF =6. Given
that o is sufficiently sfnall, show that =

DF-DE#~da, .

where d is an exact constant to be d'et_er-mincd._ S _ 51

Q2
The curve C'is defined parametrically by cquations _ |
x:cns(p),_ y=sin’(p), 0<p<2y

The point P on C has parameter p. Given that p is incréasin_g. at a rate of 0.5 units per

second, find t_he'rate at which % is increasing wheti p= % : [4]

Q3

A straight line passes through the point with coordinates (4, 3), cuts the positive x -axis at point P and

the positive y -axis at point Q. It is given that ZPQO =6, where 0< 8 < g and O is the origin.

(i) Show that the equation of line PQ is given by y=(4—x)cot&+3. [2]

(ii) By finding an expression for OP +OQ , show that as @ varies, the stationary value of OP+OQ is

a +b\/§, where a and b are constants to be determined. [5]
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=36 units’
ALT

2 4\3
Note: A:8(9x —Xx )2
Since x, v > 0, value of x that maximises 4 also maximises A4*

A = 64(9x2 —x4)

2
d4 :64(18x—4x3):0
dx
—x=
2
(b)
Using Sine rule,
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Q3

(ii) Whenx=0, y=4cotfd+3
Wheny=0, 0= (4—x)cul.9+3

x=4- =4+ 3tanf

OP+00=4+3tanf +4cotf+3
=7+3tanf +4cotd

Let L = OP +00

d—L =3sec’ @ —4cosec’d
de

d_i’.
de

=0 = 3sec” & = 4cosec &

3 -+

il = . i
cos @ sin” @

lanﬂzi(rcj.—i'.' D{Q{E]
\ 2

5 ”
Stationary value of OP+ 00 =7+ 3[—] - 4[%]

NG
=T+43
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Many students were unable to find
the x-coordinate of point P.

For students who found the
expression for OP + 00, they were
unable to differentiate the
expression.

Students should know the
following:

d .
(1)—(tan&)=sec’ &
1o\ 0)

d
2)—(cotf)=—cosec’d
( df}'( ]



