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Mark Scheme

Question Scheme Marks
Number
Ql H X _ —X
7 _smhx:5 N X14_X_(eX e_x):5 "
coshx coshx e*+e e*+e
14— (¥ -e)=5("+e*) = 6" -14+4e =0 Al
3P -7 +2=0 = (3" -1(e*-2)=0 M1
Al
cet= 1 or2
3
X =In(3) or In2 B1ft
[5]
é\i')temaﬂve Write 7 — sinhx = 5coshx, then use exponential substitution M1
7T-3("—e)=3(e"+e™)
Then proceed as method above.
G e | (7sechx—5)° = tanh® x =1-sech’x M1
50sech®x — 70sechx +24 =0 Al
2(5sechx —3)(5sechx—4) =0 M1
sechx=¢% or sechx=+¢ Al
X =In(3) or In2 B1ft
Q2 (a) bxc = 0i +5j+5k M1 AL Al
(3)
(b) a.(bxc)=0+5=5 M1 Al ft
(2)
©) Avrea of triangle OBC = 3[5j+5k|= £+/2 M1 Al -
(d) Volume of tetrahedron = 1x5=2 B1 ft "
1
(8]
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Question

Number Scheme Marks
QB (&
6-14 1 -1 M1
0 7-424 0 | =0 ~(6-A)(T7T-A)2-4)+3(T-1)=0
3 -1 2-2
(7—A4) =0verifies A =7is an eigenvalue (can be seen anywhere) M1
L (1-2){12-81+2°+3[ =0 . (7-2){1*-84+15} =0 AL
S (7-2)(1-5)(1-3)=0 and 3 and 5 are the other two eigenvalues M1 Al
(5)
(b) 6 1 -1)(x X -1 1 -1)\x) (0 "
Set|0 7 Ofy|=7{y|lor |O O O}fyl=|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 ory = 4 z and a second M1 Al
equation which can contain 3 variables
Obtain eigenvector as 3i + 4j + k (or multiple) Al @
4
[el
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Question

N Scheme Marks
umber
Q4 (a) d_y:lx_%>< 1
dx 2 m)z B1, M1
1y 72
Ldy_ 5X _ 1 Al
dx 1+x 2/x(L+x) 3)
(b)
4dx = [Zarsmh\/_} M1
‘/x(x+1)
= [2arsinh 2-2arsinh(2)] M1
= [2In(2++5)] [2|n(-+[) M1
L @4yB) _, 202+445) _, 2(/5+2)(5-1) _,, (3+5)
2In =2In M1
(1+J_ D) WBrh(E-D 2
oin (3+\/—)(3+\/_):|n14+6\/_ nl 7 3[ AL AL
4 4 2 2 (6)
[el
A_Iternative . B dy 1
g))rpart(a) Use sinhy = +/x and state cosh y&:%x B1
I T S T S -
dX  /1+sinh?y (1+(\/;)2)
dy 3x°? 1 Al
=== = (3)
dx  V1+x 24/X(1+X)
Alternative dx M1
(0) Use x=tan’@, —— =2tan@sec’ # to give 2[secadd =[2In(sec + tan 4]
for part (b) dé
=[2In(seco +tan 6] Z f i.e. use of limits M1
then proceed as before from line 3 of scheme
A_I_ternative 1
83 for part UseJ. (X+1)_ dx = arcosh M1
= [arcosh9-arcosh(2) ] M1
= [In(9+\/%)]- [In(i+i\/§)] M1
_ 0 @++/80) _ | 2(9+/80)(3-5) i
(3 18) T @+5)BE-5)
_ n20+45)3-V5) _ (7 35 AL AL
(3++5)3-+5) 2 2 ©6)
[el
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([g\luestion Scheme Marks
umber
QB @ | o542y (4c M1A1
@25-x)" (+) o
(b) 1 vl [oe o2 n-2
I _Ix ————dx=—x""4/25-x +J.(n 1)X"2/(25- x*dx M1 ALlft
«/(25 X?)
5 CN\WN2(9E 2 M1
1= |25 |+ [ (=X (25X 4
o 0 J(25-x%)
I =0+25(n-1) I, - (n-1) I M1
~nl, =25(n-1)1_, andso I, = 25(:‘1) L,  * AL
)
(c) 5 .
J‘ x = [arcsin(2 )] = = M1 Al
0 (25— 2
| 253 25x1, _ 1875 M1 Al
a4 2 " 16 4
[11]
TETeTTy . —
é\oﬁe(rb”)at e | Using sﬁubstltutlon X = 5sind )
| = 5”jsin“9d9 =[-5" sin”’lecosef +5“(n—1)_|'sin“’2 0cos’0d o M1A1
0 0
= [—5” sin”‘lecosef +5“(n—1)J'sin”‘2 6(1-sin’6)dé M1
0
| =0+250n-1) I ,-(n-1) I, M1
~onl, =25(n-1)1,, andso |, :yln_2 * Al
(need to see that 1, , =5" [sin"*gdo for final A1)
0
(5)
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Question Scheme Marks
Number
Q6 (a) | 2 2
%_(mxb—tc):l andso b°x*—a*(mx+c)* =a’h’ M1
. (b* —a’m?)x* —2a’mex—a’®(c® +b?) =0 AL
Or (a’m®—b?)x*+2a’mex+a’(c®* +b*) =0 * @)
(b) | (2a’mc)? = 4(a’m? —b?)xa?(c? +b?) M1
4a*m*c? = —4a’(b*c® +b* —a’m’c’* —a’m’b?)
c=a’m*-b®> or  a’m?=b?+c? * Al
(2)
() | Substitute (1, 4) intoy = mx+c togive 4=m+cand
Substitute a =5 and b = 4 into ¢ =a’m?—b? to give ¢? = 25m? —16 Bl
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
4
m=1or ——
3 Al
. 16
Substitute to get ¢ =3 or 3 M1
Linesare y=x+3 and 3y +4x=16 Al
(7)
[11]
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Question

Number Scheme Marks
Q7 (&) | If the lines meet, —1+34=-4+3u and 2+41=2u M1
Solve to give A =0 (=1 but this need not be seen). M1 Al
Also 1-4A=¢ and so a =1. Bl
(4)
® || ijk
-1 3 4| = -6i+2J-3k is perpendicular to both lines and hence to the plane M1 Al
032
The plane has equation r.n=a.n, which is —6x + 2y - 3z = -14,
M1
l.e.—6x+2y-3z2+14=0. Alo.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 = Al
(6x—-2y+3z)-14=0 Alo.a.e.
4)
© | (a,-a,)=i-3j-2k M1
Use formula Bu-22)en _ (i-31-2K)=(-6i+2)-3k) _ -6 M1
In| V(36+4+9) 7
. . 6
Distance Is — Al
7
(3)
[11]
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([g\luestion Scheme Marks
umber
8 a Bl
0 ©) %:—BSine, d—y=5c056?
de do
S0S = 27z_|'55in 0\/(—3sin 0)* +(5c0s0)*dé M1
©S=  2z[5sin6\9-9cos® -+ 25c05* 4dA M1
Let c=cosé, g—zz—sin 6, limits 0 and % become 1 and 0 M1
SoS= k;rjx/16c2 +9dc, where k=10, and ais 1 Al, Al
0 (6)
b
®) Let c=2sinhu. Then ﬁzgcoshu M1
du 4
SoS= kﬂj\/gsinh2u+9 %cosh udu Al
t9 ., ©9
= k;zj = cosh?udu= kﬁf = (cosh 2u +1)du M1
? 4 ? 8
= kn[gsinh 2u +gu}d
16 8 |o Al
B1
= %Tﬁ[%ﬂm} ie. 117
()
[11]
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