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1.  Solve the equation
7 sechx—tanhx =15

Give your answers in the form In a, where a is a rational number.

(©))

Q

B

Figure 1

The points 4, B and C have position vectors a, b and ¢ respectively, relative to a fixed origin O,
as shown in Figure 1.

It is given that
a=itj, b=3i—j+k and c=2i+j—Kk.

Calculate
(@) bxec,

3)
(b) a.(bxo),

(2)
(c) the area of triangle OBC,

(2)
(d) the volume of the tetrahedron OABC.

1
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6 1 -1
M={0 7 O
3 -1 2

(a) Show that 7 is an eigenvalue of the matrix M and find the other two eigenvalues of M.
)
(b) Find an eigenvector corresponding to the eigenvalue 7.
“)
Given that y = arsinh (\x), x>0,
dy .. o .
(a) find 1 giving your answer as a simplified fraction.
3
(b) Hence, or otherwise, find
4
J o
AV [x(x+1)]
giving your answer in the form In ( a+by 5] , where a and b are integers.
(6)
5 xn
I, = ——dx, n>0.
J o V(25 -x7)
X
a) Find an expression for | —————dx, 0<x<5.
@ P J V(25-x%)
(2)
(b) Using your answer to part (a), or otherwise, show that
=20, s
n
)
(¢) Find 4 in the form kz, where £ is a fraction.
“)
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2 2

The hyperbola H has equation x_z - 2}—2 =1, where a and b are constants.
a

The line L has equation y = mx + ¢, where m and ¢ are constants.

(a) Given that L and H meet, show that the x-coordinates of the points of intersection are the
roots of the equation

(azm2 - bz))c2 + 2a’mex + 012(02 + bz) =0.

()
Hence, given that L is a tangent to H,
(b) show that a’m* = b* + .
(2)
x2 y2
The hyperbola H' has equation — —=— =
P g 25 16
(¢) Find the equations of the tangents to A" which pass through the point (1, 4).
)
The lines /; and /, have equations
1 -1 a 0
r=|-1{+A4| 3| and r=|-4|+u|3]|.
2 4 0 2
If the lines /; and /, intersect, find
(a) the value of a,
“4)

(b) an equation for the plane containing the lines /; and ,, giving your answer in the form
ax + by + cz+d =0, where a, b, c and d are constants.

“)
For other values of a, the lines /; and /; do not intersect and are skew lines.
Given that o = 2,
(¢) find the shortest distance between the lines /; and /; .

3)
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A curve, which is part of an ellipse, has parametric equations
x=3cosf, y=5sinfh, 0<L60< %

The curve is rotated through 2z radians about the x-axis.

(a) Show that the area of the surface generated is given by the integral
knj V(16¢* +9) de, where ¢ = cos 0,
0
and where k and o are constants to be found.

()

(h) Using the substitution ¢ = " sinh u, or otherwise, evaluate the integral, showing all of your

working and giving the final answer to 3 significant figures.

(©))

TOTAL FOR PAPER: 75 MARKS

END
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Question Scheme Marks
Number
Q1 1 X _ X
7 _Smhx:5: 14_ (e e_):5 M
coshx coshx e+e’ e +e’
Sld—(ef—e ) =5(e"+e) = 6e —14+4e " =0 Al
236 =Te"+2=0 = (3" -1)(e"-2)=0 M1
A1
e = 1 or 2
x =In($) or In2 B1ft
3 [5]
ﬁ,l)temat"ve Write 7 — sinhx = 5coshx, then use exponential substitution M1
T-1(e"—e")=5(e"+e ™)
Then proceed as method above.
e | (Tsechx —5)” = tanh” x = 1-sech’x M1
50sech’x —70sechx +24 =0 Al
2(5sechx —3)(5sechx—4) =0 M1
sechx=2 or sechx=1$ A1
x =In($) or In2 B1ft
Q2 (a) bxc=0i+5j+5k M1 A1 A1
(3)
(b) a(bxc)=0+5=5 M1 A1 ft
(2)
(c) Area of triangle OBC = %|5j+5k| = gﬁ M1 A1 2)
(d) Volume of tetrahedron = 1x5=2 B1 ft
(1)
[8]
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Question Scheme Marks
Number
Q3  (a)
6-4 1 -1 M
0 7-4 0 | =0 (6-)(T-H2-1)+3(7-14)=0
3 -1 2-2
(7—A4)=0verifies A =71s an eigenvalue (can be seen anywhere) M1
. 2 _ . 2 _
L (T=2){12-82+ 27 +3} =0 ~.(T-2){2* -84+15} =0 A
S (7T=2A)A—=5)(A-3)=0 and 3 and 5 are the other two eigenvalues M1 A1
(3)
(b) 6 1 —1)(x X -1 1 -1Yx) (0 i
Set|f0 7 Ol y|=7|y|or |0 O O}fy|=|0
3-1 2 )z z 3 -1 =-5)\z 0
Solve —x+y—z=0 and 3x—y—5z=0 to obtain x = 3z or y = 4 z and a second M1 A1
equation which can contain 3 variables
Obtain eigenvector as 3i + 4j + k (or multiple) A1
(4)
[9]
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Question Scheme Marks
Number
Q4 (@] dy b 1
4.2 B1, M1
dr 0 ey
1,72
57 A1
dx N 2\/x(l+x) 3)
(b) 4
| ———dx = 2ars1nh\/_] M1
T/x(x+1)
= [2arsinh2-2arsinh($)] M1
= [2m@+5)][ 21 +5)] M1
L 2HN5) L 202445) L 25451 o (B+45) W
BTN 3 (U 5 W N U VA iy 2
GG HS) 144695 (7 35 A1 AT
4 4 2 2 (6)
[9]
Alternative .
. L dy |
;:J)r part (a) Use sinhy Jx and state cosh y—=3x B1
O E S © 5 M
dx  \1+sinh?y (14_(\/;)2)
L A
Ly (1 3)
dx Jl+x 2\/x(1+x)
Alternative dx M1
() Use x=tan’ @, — =2tan&sec’ O to give zjsecede =[21In(sec & + tan 6]
for part (b) dé
[2ln(sec0+tan6?] :? i.e. use of limits M1
then proceed as before from line 3 of scheme
Alternative J_ i
(if) for part | Use = arcosh > M1
® VI + 2)
= [arcosh9—arcosh(5)] M1
= [In(9++/80)]- [ In3 +£/5)] M1
1 ©O+80) | 2(9+80)3-5) i
T BB
204405645 _ (735 A AT
B+5)3-5) 22 (6)
[9]
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Number scheme erks
(2)
(b) n—1 X n—1 2 n—2 2
I, =[x e dr=—x"25 - + [ (1= 12" (25— ¥ dx M1 A1ft

J(25-x%)

5 _ n—2 2 M1
I, = [—XHVZS—XZJ +Jj (n=Dx""(25-x )dx
0

J(25-x%)

I =0+25(n-1) 1, -(n-1) I, M1
25(n—1
onl =25(n=D1,, andso 1, =220 * M
n
(3)
(C) j‘ 1 I: :IS v
[, = | ——=—==dx =|arcsin(¥) | = — M1 A1
"t s - 2 e 2
7 _25%3 25x1, 1875 M1 A1
g 2 " 16 (4)
[11]
Alt t‘ . . . _ .
fore(rb”)a Ve | Using sllbstltutlon x = 5sinf )
I =5" j sin"@d 0 =[ -5" sin"" 0 cos e]f +5"(n— 1)j sin”? @ cos’0d 6 M1A1
0 0
=[-5"sin™" ecosef +5"(n—1) j sin" 2 9(1-sin’0)d M1
0
I, =0+25@n-1)1,_,-(n-1)1, M1
nl =25(n=D1,, andso I, =220 * A
n
(need to see that 1, , =5"" j sin"0d@ for final A1)
0
(6))

8371_9374 GCE Mathematics January 2009 68




edexcel

%tiigg? Scheme Marks
Q6 (a) 2 2
x_2 —M =1 andso b’x°—a’(mx+c)’ =a’h’ M1
a b
(B —a’mP)x* =2a’mex —a’ (¢P +b*) =0 Al
Or (a’m*=b*)x*>+2a’mex+a’(c> +b*)=0 * 2)
(b) (2a’mc)’ =4(a’m* —b*)xa’ (¢’ +b*) M1
da*m’c* =—4a’ (B> +b* —a’m’c’ —a’m’b?)

c=a’m’-b> or a’m’ =b> +c’ * A1

(2)

(¢) | Substitute (1, 4) into y = mx+c to give 4 =m+ c and
Substitute @ = 5 and b = 4 into ¢’ =a’m’ —b’ to give ¢* =25m”> —16 B1
Solve simultaneous equations to eliminate m or ¢ : (4 —m)* =25m> —16 M1
To obtain 24m* +8m—32=0 Al
Solve to obtain 8 3m+4)(m—1)=0.....m =..0r... M1
m=1or ——
. 16

Substitute to get ¢ =3 or 3 M1
Lines are y=x+3 and 3y+4x=16 A1

(7)

[11]
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Question Scheme Marks
Number
Q7 (a) | If the lines meet, —1+34A=—4+3u and 2+41=2u M1
Solve to give =0 (=1 but this need not be seen). M1 A1
Also 1-A=a andso a =1. B1
(4)
®) | 1ijk
-1 3 4| = -6i+2j-3k is perpendicular to both lines and hence to the plane M1 A1
032
The plane has equation r.n=a.n , which is —6x + 2y - 3z =-14, W
ie.—6x+2y-3z+14=0. A1o.a.e.
(4)
OR (b) | Alternative scheme
Use (1, -1,2) and (& ,-4,0) in equation ax-+by+cz+d=0 M1
And third point so three equations, and attempt to solve M1
Obtain 6x—2y+3z = A1
(6x—2y+3z)—-14=0 Alo.a.e.
(4)
(©) | (a, -a,)=i-3j-2k M1
) A ALY e (i 4 i B
Use formula (@, -a,)en _ (i-3j-2K)(-6i+2j-3k) (-6 M
In| V(36+4+9) 7
. . 6
Distance is — A1
7
(3)
[11]
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Question

Number Scheme Marks
Q8 (a) B1
£:—3sin0, d_y: 5cos@
do deo
s0 S = 27ZJ.SSiIl 0\/(—3 sin@)* + (5cos@)*do M1
nS= ZﬂISSin 0\J9—9cos? O+ 25cos2 Hd6 M1
Let ¢ =cos@, % =—sind, limits 0 and 5 become 1 and 0 M1
SoS=kﬂI\/16c2+9dc,wherek=10, and o is 1 A1, A1
0 (6)
(b)
Let ¢ =3sinhu. Then £=§coshu M1
du
So =k [9sinh’u+9 %cosh udu A1
29 ) 29
= kﬂ'J. —cosh” udu= kﬂ'j —(cosh2u +1)du M1
, 4 > 8
d
= kﬂ[isinh 2u +2u} A1
16 8 Jo
B1
= %{%Hmﬂ ie. 117
(5)
[11]
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