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1. Given y =x2x + 1) show that
dy
— =2x+1)"(4x+ B
] ( )'( )

where n, A and B are constants to be found.
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Figure 5

Water flows at a constant rate into a large tank.

The tank is a cuboid, with all sides of negligible thickness.

The base of the tank measures 8m by 3m and the height of the tank is 5m.
There is a tap at a point T at the bottom of the tank, as shown in Figure 5.

At time t minutes after the tap has been opened

» the depth of water in the tank is h metres

« water is flowing into the tank at a constant rate of 0.48 m* per minute

« water is modelled as leaving the tank through the tap at a rate of 0.1hm? per minute

(@) Show that, according to the model,

dh
1200 — =24 -5h
dz
(4)

Given that when the tap was opened, the depth of water in the tank was 2m,

(b) show that, according to the model,
h=A+Be™

where A, B and k are constants to be found.
(6)

Given that the tap remains open,

(c) determine, according to the model, whether the tank will ever become full, giving a
reason for your answer.

(2)
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Question  continued
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3. The curve C has parametric equations

x=2cost, y= \/gcos2t, 0t

(a) Find an expression for % in terms of 7.

2
The point P lies on C where ¢ = ?7[

The line / is the normal to C at P.
(b) Show that an equation for / is

2x—23y—-1=0

The line / intersects the curve C again at the point Q.
(c) Find the exact coordinates of Q.

You must show clearly how you obtained your answers.

b
0) X: dost and 9= 3cos(@t) %':t - %%‘*?E‘ 0
dx = -aSint = Axf3x - Sin()
e ‘32‘
%‘2— = -335n () Sin(at) = 26\t Cost

-al3sin(ak) = Ja(aAsimCost) = A3SintCost
-~ 25in(k) Sin (t) S’ ¥
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b) %%z 2J3Cos () = 243 Coa(%) =-3 ©

Dnreed jennk op He Notmal = - -:'_‘_3 = 413, =5 ?\3‘: m @©
t= 3 ond x:= AGst and Y= J3os(ae) 5
3 =) x= :{Cos(%' Y= J3cos (ax ) = "-7_3-
> X :-| ®
— - = = »_ {3
-(B)ew(x-t) » 87 Fnew-F O

* B
=) :—!—- -
RS

=D ‘1353 Jt.-;z'
=5 aﬁ3= ax - |
= Qx-aﬁb-l =0 O3 fequired. @
c) x = dCost vs {3Cos(2t)
Ey of Ime L: Qx-2aly-) =0
=) a(acot) - 2% (V3 coslag)) -1 =0 @ GCGos(ax) = 6(aws't-1)
s> WGst - 6cos@t) -1 = © = Vst -6
> UCost -)dCost +6-1 =0 @
=7 Res't -heost -S =0 ©
Now, It @= Gost

130> 40-5 =0 => 0= b [t u(2(-5)

AxZH
+veJ‘:®:_% - ) 0= 2
Cosb=_§ Cost =-"i =) = Cos'(-i)=_3ll=) Ignore Solndon, @
6 3
X = aCost ond y = 3 Cos (k) t = @y ' (5/6)
Xz x5 = § Y= RGs(ws"'Ere)xa) = 7R
G ) @ 18

Qz(i,_}_&.
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