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A Level H2 Math

Differentiation and its Applications Test 5
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Fig 1

Figure 1 shows a solid metal hexagonal prism of height # cm. Figure 2 shows the
hexagonal cross-section ABCDEF of the prism where AD =3x cm, BC=FE =x cm
and the remaining 4 sides are of length kx cm each, where & 1s a constant.

Show that
S =8x’\k> —1+2xh(1+2k), [3]

where S is the surface area of this solid hexagonal prism.

(a) If the volume of the prism is fixed at 400 cm’, use differentiation to find, in
terms of k, the exact value of x that gives a stationary value of S. [3]

Let k=2.

(b) The prism is heated and it expands in such a way that, at time ¢ seconds, the
rate of increase of x is the same as the rate of increase of its height /. At the
instant when x = 3, the prism’s height is 8 c¢m and its surface area is
increasing at a constant rate of 0.5 cm?s. Find the rate of change of the
volume of the prism at this instant. [6]
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Answers

Differentiation and its Applications Test 5

Q1
(a)(i) Let 4 cm’ be area of the circular patch.
A= nr
% = 2xr
dr
: d4 5
Given d_ = 6x cm /s, a constant
t
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(1)
E:ucosf}?, ﬂ=f,in!:?_.inff‘?-lOf.,
dt dt
dy B usin@—-10¢
dx ucosd
=tan & — 10r
ucos@

=tanéd 139 tsecd (Shown)
u

(ii) When u =30 and rzé,

x=15co0s6, y:153ir119—2, Q:tanﬁ—lsecé‘
4 dx 6

Equation of tangent is
\
31;—155;i11|5“+E = (tanﬁ—lsecé‘ (x—15cos@)
4 6 ),
1 ) : 5
tand ——secd |x—15sinf+—
6 Y, 2
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Ly = (lané‘——secé?]er—
” 6 4
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FB=EC= 2\/(10:)2 ¥ =2k -1

Area of cross-section of prism
= Area of ABCD + Arca of AFED

= 2(Area of trapezium ABCD)

=2[%(x+3x) (kx)* —xz]

Surface area of prism, S = 2(4):2\}.“(2 — 1) + 2xh + 4kxh

Hence S =8x*\k?—1+2uxh (1+2k) (shown) --- (2)
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