RAFFLES INSTITUTION
H2 Mathematics (9758)
2025 Year 5

Tutorial 6B: Applications of Differentiation

Section A (Basic Questions)

1 9740/2009/02/Q1 (i), (iii)
A curve C has parametric equations x=¢>+4¢, y= £ 1.
The tangent to the curve at the point P where 7 =2 is denoted by /.
@) Find the cartesian equation of /. [3]
(ii) The tangent / meets C again at the point Q. Use a non-calculator method to find the
coordinates of Q. (4]
G) | x=£+4, y=r+r

%=2t+4 Q=3t2+2t

dt dt

dy 3t +2

dx 2t+4

2
Atr=p & 3@ +2Q) 16 _
dx 22)+4 8
x=2"+42)=12 , y=2+2"=12
Equation of tangent to the curve at =2, is
y=12=2(x-12)
y=2x-12
(i) When the tangent / meets C again at the point Q, we have
y=2x-12 (D
and x=+4t, Y= A+ e )

Substitute (2) into (1) :
£+t =2 +41)-12
£ =t —8t+12=0
(t-2)(t*+t-6)=0
(t-2)(t-2)(t+3)=0
t=2(m.a) or t=-3
When t=-3, x=(-3)"+4(-3)=-3 and y=(-3)+(-3)"=-18
i.e. coordinates of Q are (-3, —18).
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2 JPJC Promo 9758/2021/Q8(a)
A closed container is constructed using a sheet of metal with area 100 7 cm?. The container
comprises 2 shapes, a cone and a cylinder. The slant height, /, of the cone is 10 cm. Given
that the cylinder has height 4, and radius », and the height of the cone is k4, where k is a
positive constant.
f— 2 f—
@) show that 4 = IOOZ—W , (1]
r
(ii)  use differentiation to show that the exact maximum volume of the container is
given that V' = (%k + lj 25007 cm?, proving that it is a maximum. [6]
1
[Volume of Cone =§ 7 r’h, Curved Surface Area of Cone = 77/ ]
@) zr* +2zrh + 7r(10) =1007
_ _ 2
p=100=10m = o own),
2r
LX) — 2 f—
@) | py- l7zr2kh +xr’h=rn lk +1|r 100=r" =10
3 3 2r
V= 5[11” lj(lOOr ~r-10r)
23
¥zl (100-372-20r)
dr 23
7 o
dr
20+,/400+4(3)(100 +
r= 46X )=2O 40=—10(NAasr>0)0rm
2(-3) -6 3
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To verity r = % gives maximum V-
Method 1: 2" derivative test

d*v
dr?

= ﬂ(%k+1j(—6r—20) <0 sincer >0

V' 1s max when r :?

Method 2: 1% derivative test

dV ”(11{ 1)(100—3}’2—201’) 3”(11{ IJ(E—}’J(IO+}’)
23 213 3

dr

Since £>0 and >0, (%knt lj >0 and (10+7)>0

r S G|

(10 j >0 0 <0
——r
3
d_V >0 0 <0
dr
) 0
V' is max when r = 3

2500
27

Max 7 =~ ( j(lOOO 1000

1000]_
9

T (ék + 1) (Shown).
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ASRJC Promo 9758/2021/Q4
A curve C has equation 3’ —2xy” +3x° =3 =0.

@) Find % in terms of x and y.

2]

(ii)  Find the equation of the normal to the curve at the point P(2, 3). 2]
(iii)  Given that C meets the y-axis at the point R and the normal in (ii) meets the y-axis

at the point A4, find the area of triangle APR in the form a — b , where a and b are

integers to be determined.

3]

@) ¥y =2xy° +3x*-3=0
Differentiating with respect to x,
dy dy
3y = -2y +4xy—=)+6x=0
Y TGy A )
dy
3y —4xy)—=2y" —6x
By —dxy)-=2y
dy _ 2y —6x
dx  3y° —4xy
i 2(3)° -6(2
(ii) Gradient of tangent to curve at P(2, 3) :M =2
33)" -4(2)3)
Gradient of normal to curve at P = 1
Equation of normal at P:
y=3=-1(x-2)
=y=—1x+4
... | When x = 0, normal cuts y-axis at 4(0, 4).
(iii) 3 ; s
C:y =2xy"+3x"-3=0
Whenx =0, y’=3= y=33
C meets y-axis at R(0, 3/5 ).
Area of triangle APR 3
| ) pcad)
= X2 (4-33)
= 4—3/§,Wherea=4,b=3.
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