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1. (x-1) '(2x+l) (x-1) (;- l) 'z (2x+1)

Find the values of the constants l. B and C.
AI

--) Q>c' : A(r-rXzx+\)+g(zz+r) + c(r-t)2

)c=l -)qe38aB--3

X:,O' O : -A +ts * C O :Ar3t!iO_,?A=-L
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2' r(') = ----l- ' l! a1
r / (s++* ' )  2

Find the first three non-zero terms of the binomial expansion of f(;r) in ascending powers

of -r. Give each coefficient as a simplified fraction.
(6)

"t$ 
--?t-
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J .

Figure 1

A hollow hemispherical bowl is shown in Figure 1. Water is flowing into the bowl.
When the depth of the water is /'r m, the volume Zm3 is given by

v =Lxh' (3-4h) ,  o<f t<0.25
12

^dv
{a) Find. in terms of r" : when /r = 0. I' dh

Water flows into the bowl at a rate of a -tr-'.
800

(b) Find the rate of change of ft, in ms r, when ft = 0.1

(4)

" (2)

+dv=-IL
dl" ZS
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4.

Figure 2

Figure 2 shows a sketch of the curve with equation -v:xr ln(r'?+ 2), x20.
The finite region R, shown shaded in Figure 2, is bounded by the curue, the .r-axis and the
l ine  x=r /2 .

The table below shows coffesponding values ofn and y for y-x3 ln(x2+ 2).

x 0
^lz
4

^lz
2

3"'1 z

4
".12

v 0 o'0333 0.3240 r.35q6 3.9210

(a) Complete the table above giving the missing values ofy to 4 decimal places.

(b) Use the trapezium rule, with all the values ofy in the completed table, to obtain
estimate for the area of R, giving your answer to 2 decimal places.

(c.) Use the substitution a : -r

(2)

an

(3)

t+2 to show that the area ofR is

r  f o
; I t, - 2l lnu du

(4)

(d) Hence, or otherwise, find the exact area ofR.
(6)
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'o33t O.3Zq + l'3sq5

1= r:3O {zo\p)

d, U = ?cz +2-,-, ?L--o - \ l=6a+1- = Z --
ahA .,-. 2C r-rlh ur, = (fz)t+Z = t1-
E_='L)c

31,- t ry2

- t

-- lnu

A:f f t+Zt"Z] = !.+ln2-
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5. Find the gradient ofthe curve with equation

lny=Va1n* ,  x>  0 ,  Y> 0

at the point on the curve where x:2. Give your answer as an exact value'
(7)

v t i , . /  + rav '
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With respect to a fixed origin O, the lines I , and I , ate given by the equations

f ul f-') r:l f 1lt,: . =l-3 l.,tl z l. t,, r =l ts l-ul-,l-
l -2) |.3J \31 \rr

where ,1 and p are scalar parameters.

(a) Show that /, and /, meet and find the position vector of their point of intersection 1.,

(b) Find, to the nearest 0.1', the acute angle between l, and lr.

( 5l
The point B has position vector | 

-1 
l.

I t l '
(c) Show that B lies on /,.

(1)

(d) Find the shortest distance from B to the line /r, giving your answer to 3 significant

figures' 
g)

-3+2\

z+3

5-tr =-5+2r,,r - i
-i+Zf =\S:3a-)
-?.+j\= j+n-t^
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- ^ \ :  \  = ) A=\
-j+2tr=-\ =) 2tr= 2 --r A=\
-2+3)r '  \  =) SX=] zy A=\
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1

Figure 3

Figure 3 shows parl of the curve C with parametric equattons

y: s in 0 ,  O<e <lx - I an0 ,

The point P l ies on C and has coordinates I v' '  iV' l
\ rJ

(a) Find the value of d at the Point P

The line / is a normal Io C at' P. The normal cuts the 'r-axis at the point Q'

(b) Show that Q has coordinates (k-{3, 0)' giving the value of the constant fr'
(6)

The finite shaded region ,S shown in Figure 3 is bounded by the cume C' the line x = r/3

and the x_axis. This ihaded region is rotated through 2z radians about the .r-axis to form a

solid of revolution'

(c) Find the volume of the solid of revolution, giving your answer in the form

prtr3+qf,wherep and q arc constants. 
(7,1

(2)
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-S-: S at P

-q =-8

a\. .  v  t 5

tri-ze +t =Sec?g

-\- otg
-o

rr

r  - -2= 1Tri3 -+N
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8. (a)

(b)

ri,'a J(+r+:)-la:,

Given that y=I.5 atx:-2, solve the differential equation

dY

giving your answer in the form y = f(x).

(2)

=) + ( vqt

t.i-E; - f  =\
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