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1.
(a)


[image: image1.wmf]28º

Angle of elevation


(A1)

(b)
x = [image: image2.wmf]°

28

tan

5

.

26

 (or equivalent, allow follow-through from part (a))
(M1)
= 49.83925...
(A1)
= 50 m (correct to nearest metre)
(A1)

[4]

2.
sin 28° = [image: image3.wmf]8

BE



(M1)
8 × sin 28° = BE
[image: image4.wmf]C

B

ˆ

F

 = 28°

(M1)
cos 28° = [image: image5.wmf]5

BF



(M1)
5cos 28° = BF
Altitude of C = 8sin 28° + 5cos 28°

= 8.170510467

= 8.17 cm (3 s.f)
(A1)

[4]

3.

[image: image6.wmf]BC
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(a)
22 – 12 = 10
(R1)
Therefore, AE = [image: image7.wmf]2

10

 = 5
(R1)(AG)
Also allow 12 + 2(5) = 22.
(R2)
2

(b)
132 = 52 + BE2
(M1)
BE = [image: image8.wmf]25

169

-


      = 12 cm
(A1)
Also allow just an answer 12 (Pythagorean triple)
(C2)
2

(c)
(i)
tan[image: image9.wmf]5

12

E

A

ˆ

B

=

 (accept any other correct ratio)
(M1)
= 2.4
[image: image10.wmf]E

A

ˆ

B

 = 67.4° (3 s.f.)
(A1)

(ii)
[image: image11.wmf]D

C

ˆ

B

 = 180 – 67.4
(A1)
3
= 113° (3 s.f.)

(d)
CA2 = BD2 = 132 + 222 – 2(13)(22) cos 67.4°
(M1)

= 433.183
(M1)
CA = 20.8 (3 s.f.)
(A1)


OR
ED = 17
(M1)
CA2 = BD2 = 122 + 172 = 433
(M1)
Therefore, CA = 20.8 cm (3 s.f)
(A1)
3
Accept 20.9

[10]

4.
(a)


[image: image12.wmf]D

B

A

1.8 km

3 km


(A3)
(C3)

Note: Award (A1) for AB = 1.8, (A1) for AD = 3, (A1) for [image: image13.wmf]A

ˆ

 = 90°

(b)
[image: image14.wmf]24

.
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 (3.50 (3s.f))
(M1)(A1)
(C2)

(c)
tan  =[image: image15.wmf]8

.

1

3


(M1)
 = 59.0° (or 1.03 radians)
(A2)
(C3)

[8]

5.
(a)
(x + 2)(x – 4)
(A1)

(b)
(i)
(–2, 0)
(A1)

(ii)
(1, –9)
(A1)(A1)

[4]

6.
(a)
y = x2 + 3
(A1)

(b)
y = (x – 2)2
(A1)

(c)
y = (x – 2)2 + 3
(A2)
4

[4]

7.
(a)
x2 – 5x + 6 = 0
(x – 2)(x – 3) = 0
(A1)
x = 2
(A1)
x = 3
(A1)

(b)
(2, 0)
(3, 0)
(A1)

Notes: Follow through from part (a). Both must be correct and written as coordinates for (A1)

[4]

8.
(a)
x = [image: image16.wmf]a

b

2

-


2 = [image: image17.wmf]a

´

-

2

4


(M1)
a = –1
(A1)

(b)
Note: Answers to (b) must be written as coordinates.
(i)
M(0, –3)
(A1)

(ii)
y = 1 × 22 + 4 × 2 – 3
   = 1
N is (2,1)
(A1)

[4]
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1.
(a)
x2 – 3x – 10 = (x – 5)(x + 2)
(M1)(A1)
(C2)

(b)
x2 – 3x – 10 = 0  (x – 5)(x + 2) = 0
(M1)

 x = 5 or x = –2
(A1)
(C2)

[4]

2.
(a)
p = –[image: image18.wmf]2

1

, q = 2
(A1)(A1)
(C2)
or vice versa

(b)
By symmetry C is midway between p, q
(M1)

Note: This (M1) may be gained by implication.


 x-coordinate is [image: image19.wmf]4
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(A1)
(C2)

[4]

3.
(7 – x)(1 + x) = 0
(M1)
 x = 7 or x = –1
(A1)
(C1)(C1)
B: x = [image: image20.wmf]2

1

7

-

+

 = 3;
(A1)
y = (7 – 3)(l + 3) = 16
(A1)
(C2)

[4]

4.
4x2 + 4kx + 9 = 0
Only one solution  b2 – 4ac = 0
(M1)
16k2 – 4(4)(9) = 0
(A1)
k2 = 9
k = 3
(A1)
But given k > 0, k = 3
(A1)
(C4)


OR


One solution  (4x2 + 4kx + 9) is a perfect square
(M1)
4x2 + 4kx + 9 = (2x  3)2 by inspection
(A2)
given k > 0, k = 3
(A1)
(C4)

[4]

5.
AB = r
= [image: image21.wmf]r

r

2

2

1

2

´

q


(M1)(A1)
= 21.6 × [image: image22.wmf]4

.

5

2


(A1)
= 8 cm
(A1)


OR [image: image23.wmf]2

1

 × (5.4)2  = 21.6
  = [image: image24.wmf]7

.

2

4

 (= 1.481 radians)
(M1)
AB = r
(A1)
= 5.4 × [image: image25.wmf]7

.

2

4


(M1)
= 8 cm
(A1)
(C4)

[4]

6.
Perimeter = 5(2π – 1) + 10
(M1)(A1)(A1)

Note: Award (M1) for working in radians; (A1) for 2π – 1; (A1) for +10.


 = (10π + 5) cm (= 36.4, to 3 sf)
(A1)
(C4)

[4]
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