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Question 
Number Scheme Marks 

   

1.         (a) 4.0 & = 0.4 + 0.4(0.1) + 0.4(0.1)2 + … M1 

 Geometric series a = 0.4, r = 0.1 A1 

 S∞ = 
1.01

4.0
−

 = 
9.0
4.0  = 

9
4  M1 A1 

 (∴p = 4, q = 9) (4)

(b) Tn = ⎟
⎠
⎞

⎜
⎝
⎛

×
− n109

4
9
4 10n M1 A1 A1 

 Sn = 
9
4 (10 + 102 + …10n) − 

9
4 n M1 A1 A1 

     = 
9
4

⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−
−
101

)101(10 n

− 
9
4 n M1 A1 

     = 
9
4

⎟
⎠
⎞

⎜
⎝
⎛ −− nn )110(

9
10                                              [ = 

81
4 (10n + 1 – 10 – 9n)] A1                  (9) 

  (13 marks)

Alt (b) Tn = 4(1 + 10 + 100 + … + 10n) = 
9
4 (10n + 1 − 1) M1 A1 A1 

 Sn = 
9
4 ∑

=

+
n

m

n

0

110 − 
9
4 ∑

=

n

m 0
1 M1 A1 A1 

     = 
81
4 (10n + 1 – 1) – 

9
4 (n + 1)                                    [ = 

81
4 (10n + 1 – 10 – 9n)] M1 A1 A1     (9) 



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

 2

 
Question 
Number Scheme Marks 

   

2.         (a) b2 – 4ac = (4(k + 3))2 – 4(4)(5k + 8) M1 

               = 16(k2 + k + 1) A1 

               = 16((k + 2
1 )2 + 4

3 ) M1 

 which is positive, ∴ α, β real and different A1                  (4) 

(b) (α − β) = (α + β)2 – 4αβ M1 A1 

              = (k + 3)2 – 4 ⎟
⎠
⎞

⎜
⎝
⎛ +

4
85k  M1 

              = k2 + k + 1  

              = (k + 2
1 )2 + 4

3   

 ∴ ⏐α − β⏐ least when k = − 2
1 ,  ∴ α − β = 

2
3  A1                  (4) 

(c) (α + β) = k + 3       αβ  = 
4

85 +k   

 If α = 2β  then equations become M1 

 
⎪⎭

⎪
⎬
⎫

+
=

+=

4
852

33
2 k

k

β

β
 A1 

 Solving gives k = 0    and β  = 1 M1 A1 

                   or k = 8
3−  and β  = 8

7  A1                  (5) 

  (13 marks)
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Question 
Number Scheme Marks 

   

3.         (a) y = λx(x – 1)(x – 2) = λx3 – 3λx2 + 2λx  

 
x
y

d
d = 3λx2 – 6λx + 2λ M1 A1 

 when x = 1, 
x
y

d
d  = −λ;   when x = 2, 

x
y

d
d  = 2λ M1 A1 ft 

 For these to be perpendicular we need  

                  (−λ)(2λ) = −1 M1 

                  ∴ λ = 
2

1
±  A1                  (6) 

(b) xy
m

m

d
2)(

⎮⌡
⌠

+

−

= 
2

23
4

4

+

−
⎥
⎦

⎤
⎢
⎣

⎡
+−

m

m

xxxλ  M1 A1 

                 = ⎥
⎦

⎤
⎢
⎣

⎡
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
−+−−

−
−⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+++−

+ 23
4

23
4

)()(
4

)()2()2(
4

)2( mmmmmmλ  M1 

 
= λ[ 4

1 (m4 + 8m3 + 24m2 + 32m + 16) – (m3 + 6m2 + 12m + 8) + (m2 + 4m + 4) 

   – ( 4
1 m4 + m3 + m2)] 

M1 A1 A1 

 = 0   (*) A1                  (7) 

  (13 marks)
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Question 
Number Scheme Marks 

   

4.         (a) x2 – x + 1 = (x – 2
1 )2 + 4

3  M1 

 x – 2
1  = 

2
3  tan θ ,   ∴ 

θd
dx = 

2
3  sec2 θ M1 

 ⎮⌡
⌠

+ )1(tan3
4
2 θ 2

3  sec2 θ  dθ  =  
3

2 θ  + k  =  
3

2 tan−1 ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −
3

12x   + k A1 

 ∴ λ = 
3

32  A1                  (4) 

(b) 
1

1
3 +x

 ≡ 
1+x

A  + 
12 +−

+
xx

CBx  M1 A1 

             ≡ 
1

3
1

+x
 + 

12
3
2

3
1

+−

+−

xx
x

 A1 A1 

 ⎮⌡
⌠

+
x

x
d

1
1

3
 = 3

1  ln⏐x + 1⏐ + ⎮⌡
⌠

+−
− x

xx
x d

)1(3
2
2  M1 

                     = 3
1  ln⏐x + 1⏐ + ⎮⌡

⌠
+−

− x
xx
x d

)1(6
24

2   

                     = 3
1  ln⏐x + 1⏐ + ⎮⌡

⌠
+−

− x
xx

x d
1

21
6
1

2
+ ⎮⌡

⌠
+−

x
xx

d
1

3
6
1

2
 M1 

                     = 3
1  ln⏐x + 1⏐ + 6

1  ln⏐x2 – x + 1⏐ + ⎮⌡
⌠

+−
x

xx
d

1
1

2
1

2
  

                     = 3
1  ln⏐x + 1⏐ + 6

1  ln⏐x2 – x + 1⏐ + ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −−

3
12tan

3
2

2
1 1 x + c  

                     = 3
1  ln⏐x + 1⏐ + 6

1  ln⏐x2 – x + 1⏐ + ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛ −−

3
12tan

3
1 1 x + c A1                  (7) 

(c) x
x

d
1

12

1
3⎮⌡

⌠
+

= ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+− − 3tan

3
13ln

6
13ln

3
1 1 − ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+− −

3
1tan

3
11ln

6
12ln

3
1 1  M1 

                     = ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛
+−− 1ln2ln23ln3ln2

6
1 + ⎟

⎠
⎞

⎜
⎝
⎛ −

633
3 ππ   

                     = 
4
3ln

6
1  + 

18
3π   (*) A1                  (2) 

  (13 marks)
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Question 
Number Scheme Marks 

   

5.         (a) y = ex√3 cos x  

 
x
y

d
d  = −ex√3 sin x + √3 ex√3 cos x M1 

       = 2 ex√3 cos + ⎟
⎠
⎞

⎜
⎝
⎛ +

6
πx      (*) M1 A1 

  2

2

d
d

x
y

= 4 ex√3 cos + ⎟
⎠
⎞

⎜
⎝
⎛ +

3
πx      (*) B1                  (4) 

(b) TP when 2ex√3 cos + ⎟
⎠
⎞

⎜
⎝
⎛ +

6
πx = 0  ⇒  x = 

3
π , y = 3e2

1
π

, y″ > 0 M1 A1 

 

 
 

3e2
1

π

 
 
      1 
 

                        
3
π             

2
π  

 

 
 
 
 
 
 
G1                  (3) 

(c) Area = ⎮⌡
⌠ 2

0

3 dcose
π

xxx  =  
2

0

3 sine
π

⎥
⎦

⎤
⎢
⎣

⎡
xx −⎮⌡

⌠ 2

0

3 dsine3
π

xxx  M1 A1 

          = ⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
⎮⌡
⌠+⎥

⎦

⎤
⎢
⎣

⎡
−−

22

2
3

0

3

0

3 dcose3cose3e
ππ

π

xxx xx  M1 A1 

           = ⎮⌡
⌠−−

2
2

3

0

3 dcose33e
π

π

xxx   

 ∴ ⎮⌡
⌠ 2

0

3 dcose4
π

xxx  = 3e 2
3

−
π

 M1 

 ∴⎮⌡
⌠ 2

0

3 dcose
π

xxx  = ⎟
⎠
⎞⎜

⎝
⎛ − 3e

4
1

2
3π

    (*) A1                  (6) 

  (13 marks)
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Question 
Number Scheme Marks 

   

6.         (a) AQ  = −a + (1 −λ)a + λb = λ(b − a) which is parallel to AB , ∴Q lies on AB  B1                  (1) 

(b) p.(b − a) = 0 ⇒ ((1 − µ)a + µb).(b − a) = 0 M1 

      ∴ a.(b − a) −µa.(b − a) + µb.(b − a) = 0  

          a.(b − a) −µ (b − a) + (b – a).(b − a) = 0  

          µ = 2

)(
ab

aba.
−

−−     (*) A1                  (2) 

(c) 

  
141

2
2
1

3
4
2

.
2
2
1

++

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−

=µ   =  
6

1
2
1

.
2
2
1

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−

 

M1 

       = 
6
7

−  A1 

 ∴p = 
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
−

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

3
4
2

6
7

2
2
1

6
13    =   6

1 (−i − 2j + 5k) M1 A1           (4) 

(d) ABOL.  = 
2

1

1
2
1

.
2

22
1

=
⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛

+
+
+

λ
λ
λ

 M1 

 ∴ 
2

1

6)2()22()1(

67
222

=
×+++++

+

λλλ

λ  A1 

 ∴  7 + 6λ = 39146 2 ×++ λλ  M1 

 ∴  18λ2 + 42λ + 22 = 0 A1 

       λ = 
182

22184176442
×

××−±−  = 
36

18042±−
 M1 

           = 
6

57 ±−  A1                  (6) 

  (13 marks)
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Question 
Number Scheme Marks 

   

7. – 23. In production – to be circulated when finalised…  
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