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Find the values of the constants 4, B and C.

(4)

1 3
X[ <

T0= Jerary 2

Find the first three non-zero terms of the binomial expansion of f(x) in ascending powers of x.
Give each coefficient as a simplified fraction.

(6)
- D
h
-~
Figure 1
A hollow hemispherical bowl is shown in Figure 1. Water is flowing into the bowl.
When the depth of the water is # m, the volume ¥ m® is given by
— 1 2
V=—xh*(3—4h), 0<h<0.25.
12
N dr
(a) Find, in terms of z, T when 2 =0.1.
(4)
Water flows into the bowl at a rate of % m3 s,
(b) Find the rate of change of 4, in ms™, when 2 =0.1.
)
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Figure 2
Figure 2 shows a sketch of the curve with equation y = x* In (x* + 2), x > 0.

The finite region R, shown shaded in Figure 2, is bounded by the curve, the x-axis and the
line x = V2.

The table below shows corresponding values of x and y for y = x* In (x? + 2).

X 0 2 N2 32 \2
4 2 4
y 0 0.3240 3.9210

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

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

®3)
(c) Use the substitution « = x> + 2 to show that the area of R is
4
EJ -2)Inu du.
2 2
(4)
(d) Hence, or otherwise, find the exact area of R.
(6)
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Find the gradient of the curve with equation
Iny=2xInx, x>0, y>0,

at the point on the curve where x = 2. Give your answer as an exact value.

(7)
With respect to a fixed origin O, the lines /1 and /2 are given by the equations
6 -1 -5 2
hir=|-3|+4| 2], lLor=|15|+u|-3],
-2 3 3 1
where x and A are scalar parameters.
(@) Show that /1 and /2 meet and find the position vector of their point of intersection 4.
(6)
(h) Find, to the nearest 0.1°, the acute angle between /1 and L.
(©)
5
The point B has position vector | —1|.
1
(¢) Show that B lies on /1.
(1)
(d) Find the shortest distance from B to the line /2, giving your answer to 3 significant figures.
(4)
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Figure 3
Figure 3 shows part of the curve C with parametric equations

x =tan 6,

y=sing  0<o<Z.

2
The point P lies on C and has coordinates (\/3, %\/3) .

(a) Find the value of @ at the point P.

)
The line /is a normal to C at P. The normal cuts the x-axis at the point Q.
(b) Show that O has coordinates (k\3, 0), giving the value of the constant «.

The finite shaded region S shown in Figure 3 is bounded by the curve C, the line x = V3 and the
revolution.

(6)
x-axis. This shaded region is rotated through 27 radians about the x-axis to form a solid of

(¢) Find the volume of the solid of revolution, giving your answer in the form pz\3 + gz?
where p and ¢ are constants.

()
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(a) Find | (4y+3) 2 dy.

)
(b) Giventhaty =1.5atx = -2, solve the differential equation
dy _ V(4y+3)
dx x° ’
giving your answer in the form y = f(x).
(6)

TOTAL FOR PAPER: 75 MARKS
END
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Mark Scheme

Question

Number Scheme Marks
1. 0x? = A(x—1)(2x+1)+B(2x+1)+C(x~1)’ B1
Xx—1 9=3B = B=3 M1
1 9 ( 3Y
X——= —=|——| C =>C=1 Anytwo of A,B,C | Al
2 4 2
x* terms 9=2A+C = A=4 All three correct | Al (4)

Alternatives for finding A.

X terms 0=—-A+2B-2C = A=4
Constantterms 0=-A+B+C = A=4

[4]
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Question Scheme Marks
Number
2. F(X)=( o + )" M1
1 1 1
=972( ..+ ..) 3, Zor =
(ot ) 3 gt B1
(l+ kxz)n = 1+nk<® + ... n not a natural number, k 1 | M1
-3 (_%)(_%) 2\2 :
(1+ kxz) = .. +—(kx ) fttheir k 21 | AL ft
2
(1+£x2j2_1—zx2+£x4 Al
9 9 27
1.2, 2., AL ©

[6]
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Question

Number Scheme Marks
3. (a) ﬂ=£ﬂ'h—ﬂ'h2 or equivalent H M1 A1

dh 2
av 1 2 T

At h=0.1, —==7(0.1)-~(0.1) =0.04 —
=57 (01)-7(0.) z 5 S MLAL ()
dh ov ov 7« 1 Vs .

b —=——= or —— =+ their (a

®) &t d dh 800 izh-zh? 800 @ | M1
dh 7 25 1

At h=01, —=—x—=— awrt 0.031
&t 800 7z 32 Al )

[6]
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Question

Number Scheme Marks
(@) 0.0333, 1.3596 awrt 0.0333,
4. L 3596 BIBL (2
1 2
b) A R)~=x—1/ ...
(b) rea()2x4[] B1
~ ... [0+2(0.0333+0.3240+1.3596) + 3.9210] M1
~1.30 Accept
13 Al 3
(c) u:x2+2:>d—u:2x B1
dx
Area(R)—J.sz3In(x2+2)dx B1
N 0
[¥*In (5 +2)dx = [x* In(x* +2) xdx = [ (u—-2)(Inu)du M1
1 4
Hence Area(R):Ej2 (u-2)Inudu 3 Al 4
€S0
(d) J(u—Z)Inudu: £—2u Inu-— ﬁ £—2u Ly TM1AlL
2 J\2 u
2 r
L 2y |inu- [E— jdu
2 J\2
u’ u’
=| ——2u|lnu-| —-2 C §
5~ 2u |Inu (4 u] (+C) M1 Al
2 2 4
Area(R)=1Ku——2qunu—(u——2uH
2|1\ 2 4 ,
=1[(8-8)In4-4+8—((2-4)In2-1+4)] M1
=1(2In2+1) In2+1 | A1 (6)
[15]
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Question

Number Scheme Marks
1d
5. = Bl
y dx
1
=2In x+2x(—j M1 Al
X
At x=2, Iny=2(2)In2 M1
leading to y =16 Accept y=e*"*| || AL
1 dy
At (2,16 ——==2In2+2
( ) 16 dx M1
d—y:16(2+2In 2) Al 7
dx
[7]
Alternative
y:ez><lnx Bl
d 1
—(2xInx)=2Inx+2x| = M1 Al
dx X
ﬂ:(zm x+2x(£De2X'”x M1 Al
dx X
At x=2, ﬂ:(ZIn2+2)e‘””2 M1
dx
=16(2+2In2) Al (")
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Question

Number Scheme Marks
@ i 6-1=-5+2u
J: -3+24=15-3u Any two equations —| M1
leadingto A4=3, u=4 M1 Al
6 -1 3 -5 2 3
r=|-3(+3] 2|=|3| or r=|15|+4| -3 |=|3 M1 Al
-2 3 7 3 1 7
ki LHS =-2+3(3)=7, RHS =3+4(1)=7 Bl (6)
(As LHS = RHS, lines intersect)
3
Alternatively for B1, showing that A =3 and =4 both give | 3
7
-1 2
(b) 2 || -3 |=-2-6+3=+V14+14cos¢d (6~110.92°) M1 Al
1
Acute angle is 69.1° awrt 69.1 | Al 3
6 -1 5
(¢ r=|-3|+1 2|=|-1| ( = Bliesonl,) B1 (1)
-2 3 1
Il
(d) Letd be shortest distance fromB to 1,
i 5) (3 2 A d
AB=|-1|-|3|=| -4 0 | M1
1) \7) | -6 ?
‘%Lg:‘ = «/(22 +(—4)2 +(—6)2): V56 awrt 7.5 | | A1
i:s.in¢9 M1
V56
d =v565in69.1° ~ 6.99 awrt6.99 | Al 4)
[14]
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Question

Number Scheme Marks
. V3
7. (@) tand=+3 or sm0:7 M1
T
0 = 3 awrt1.05 | Al (2)
(b) %:seczﬁ, ﬂ:cose
do d
dy cosé 3
—= cos” @
dx sec’d ( ) MLAL
() 1 ..
At P, m = C0S (§j=§ Can be implied | A1
Using mm'=-1, m' =-8 [ M1
For normal y—4V3=-8(x—-V3) M1
AtQ, y=0 ~13=-8(x—V3)
leading to x=4y3 (k=%) 1.0625 | Al (6)
dx .
c 2dx = | y*—=d@ = |sin® @sec’ 6do
© [y Jy il M1 Al
=J.tan26?d6? Al
:'[(seczé’—l)dé’ M1
=tand-6 (+C) Al
V=z[’y dx=[tano-0]} =z[(v3-%)-(0-0)] L M1
=\3r—ix? (p=1qg=-%) Al (7)
[15]
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Question

Number Scheme Marks
(a) J.(4y+3)_%dx:(4y+3)§ (+C) MLIAL  (2)
8. (4)(3)
(=%(4y+3)%+c)
1 1
b ——dy=| =d
) JV(4y+3) y sz X Bl
I(4y+3)'% dy :J‘x’2 dx
%(4y+3)%:—% (+C) M1
. 1 1 1
Using (-2.15) —(4x15+3)'=——+C M1
leading to Cc=1 Al
—(4y+3)% )
X
(4y+3) =2-2 M1
1(, 2Y 3 .
=—|l2-=| == lent Al 6
4[ Xj n or equivalen (6)
[8]
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