ULEAC/ULSEB Special Paper Pure Mathematics Mark Schemes — June 1992 to June 1995

Question Scheme Marks
Number
1. (@) | 0.4=0.4+0.4(0.1) + 0.4(0.1)* + ... M1
Geometric seriesa=0.4,r=0.1 Al
04 _04_4 M1 Al
“1-01 09 9
(~p=4,9=9) 4
4 4
(b) | Tn (9 9110 j " M1 Al Al
4 2, !
:5(10+1o .10)—§n M1 Al Al
_4(10Q-10")| 4 ML AL
9| 1-10 | o9
4 n 4 n+1
=3 (— 10" -1) - nJ = a(1o -10-9n)] | Al (9)
(13 marks)
Alt (b) | Ta=4(1+10+100 + ... +10") = %(10n+l - M1 Al Al
n+l 4 :
-—210 —52 M1 A1 Al
4 n+1
=51 (10""*-10-9n)] | M1ALAL (9)

4 4
= —(10""'-1)- —(n+1
a1 ) -5+
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Question

Number Scheme Marks
2. (@) | b®—4ac = (4(k + 3))* — 4(4)(5k + 8) M1
=16(k* + k + 1) Al
=16((k + L)%+ 2) M1
which is positive, .. «, Sreal and different Al 4)
) | (a-p) =(a+ pf?-4ap M1 A1l
:(k+3)2—4[5k+8j M1
4
=K +k+1
=(k+ 1)+ 3
- a-pl least whenk = -3, .. a—ﬂzg Al 4)
©|@+p=k+3  ap=2
If =24 then equations become M1
38=k+3
257 = 5k +8 } Al
4
Solving givesk=0 and g =1 M1 Al
ork=-2and g = ¢ Al (5)
(13 marks)
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Question

Number Scheme Marks
3. @) | y=Ax(x - 1)(x = 2) = A = 34 + 24x
dy 2
—=3AX"—-6Ax + 24 M1 Al
dx
Whenle,d—y:—ﬂ; Whenxzz,ﬂzz/l M1 A1l ft
dx dx
For these to be perpendicular we need
(-2 =-1 M1
A=t Al 6
sAmE (6)
(m+2) x4 m+2
(b) J y dx=ﬂ{7—x3+x2} M1 Al
4 4
:;{[(m ;2) —Mm+2)°+(m+ 2)2}[( T) —m)® + (—m)zﬂ M1
= 2[% (m* + 8m® + 24m? + 32m + 16) — (m* + 6m* + 12m + 8) + (M* + 4m + 4)
M1AlAl
= (gm+m? 4 md)]
(13 marks)
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Question Scheme Marke
Number
4. @@ | ¥-x+1=(x-1)"+3 M1
x—%:ﬁtane, .ﬁzﬁsecze M1
2 do 2
J —24 ﬁseczedezie+k:£tan‘l£zx_lj +k Al
3(tan“ 0 +1) 2 3 3 J3
PR Al 4)
3
1 A Bx+C
b = M1 Al
(b) x>+1 x+1 x?-x+1
1 _1y42
=+ Al Al
X+1 x°—=x+1
1 2—X
dxziln\x+1\+J—dx
JX3+1 : 3(x* —x+1) M1
:%In|X+1‘+ji_—b(dX
6(x° —x+1)
1 1-2x 1 3
=1Inix+1 +—f—dx+—f—dx
: | | 6.) x? —x+1 6) x> —x+1 M1
=§In|x+1\+%In\x2—x+1|+ijz;dx
2) x°—-x+1
:%|n|X+1‘+%|n‘X2—X+1|+1itan‘l(zx_lj +C
2(f3 V3
1 2x-1
:i|n|x+1\+l|n\x2—x+1|+—tan1[ J+c Al 7
3 5 NG 73 (7)
2
1 1 1 1 1 1
c dx=|=In3-=In3+——tan*+/3 |-| = |n1+ Lt L) [ we
© J1x3+1 [3 6 J3 3 J3 /3
- Y omn3—m3-2m2+mn1 +ﬁ(£_ﬁj
6 33 6
1,3 73
=—In—+—— (* Al 2
6"z 18 O (2)
(13 marks)
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Sumber Scheme Markes
5. @) |y=e"cosx
% = —¢"B3gin x + V3 e cos x M1
X
=2 cos + (x+%j *) M1 Al
2
(;IX—Z = 4¢3 cos + (x + %j *) B1 (4)
b) | TP when 2¢*® cos + | x + % :O:X:Z,y:ie%,y">0 M1 Al
G1 3)
T T
3 2
(c) | Area= J e*®cosx dx = {e”é sin x } —J V3e¥sinx dx M1 Al
0 0 0
w3 2 B
e ﬁ[{em COS X } +J\/§em COS X dx] M1 Al
0 0
o :
=g —\/§—3J e*® cosx dx
0
4J e*Bcosx dx=e? —+3 M1
0
J e*Pcosx dx = %(eﬂf —\/§j *) Al (6)
0
(13 marks)
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Question Scheme Marks
Number
6. (a) | AQ =—a+ (L-A)a+ b = A(b — a) which is parallel to AB, .Q lieson AB | Bl 1)
() | p(b-a)=0=((1-wa+ ub).(b—-a)=0 M1
sa(b-a)—pa(b-a)+ub.(b-a)=0
a(b-a)-ub-a)+(b-a)b-a)=0
_—a(b-a) *)
1) ((2) (1 1) (1
~12||l4]-]2 ~12].
(c) 212 M1
2)(3) (2))  (2)l1
1+4+1 - 6
7
-_1 Al
6
13 ' 7 ;
PEE 2 5 4| = 1(-i-2j+5k) M1 Al (4)
2 3
1+ 4 1
(d)| OLAB =|2+24|.|2|=—= M1
2+ A \/E
_ 7+64 1
: == Al
Ja+ 2?7 +@+22)7 + 2+ 1) <6 V2
. 7+61=+612+1424+9 x+/3 M1
1822 +420+22=0 Al
. —42+1764 - 4x18x22 _ —42++/180 M1
2x18 36
_ 7% Al (6)
6
(13 marks)
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Number
7.-23. In production — to be circulated when finalised...
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