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16

*P44614A01620*

18 An athlete runs 400 metres, correct to the nearest metre.
 The athlete takes 50.2 seconds, correct to the nearest 0.1 of a second.

 Work out the upper bound of the athlete’s average speed. 
 Give your answer correct to 3 significant figures.

.. . . . . . . . . . . . . . . . . . . . . . . . . . .  m/s

(Total for Question 18 is 3 marks)

19 a = 
5
2−







    b = 

1
7







    c = 

−






7
0

 (a) Write, as a column vector, 2a

. . . . . . . . . . . . . . . . . . . . . . . . . . . .

(1)

 (b) Write, as a column vector, 3b – c

. . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (c) Work out the magnitude of a
  Give your answer as a surd.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 19 is 5 marks)

















1. [5 marks]

Note that these questions are sorted in date order (most recent questions first).

January 2015, 4H Q19:  5 Marks

15

*P44389A01524* Turn over     

16 Diagram NOT 
accurately drawn

105°

14.6 cm

62°

x cm

 Work out the value of x.
 Give your answer correct to 1 decimal place.

x = .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(Total for Question 16 is 3 marks)

17 ABCD is a parallelogram.

 BC
ĺ

 = 
5
1−







      DC
ĺ

 = 
−




2
3

 Find BD
ĺ

 as a column vector.







(Total for Question 17 is 2 marks)

B
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A
D

C

y
Diagram NOT 
accurately drawn

2. [2 marks]

Note that these questions are sorted in date order (most recent questions first).

June 2015, 4H Q17:  2 Marks
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19
Turn over for the 
last question*N23069A01920*

19. The histogram gives information about the masses of some stones.

The number of stones in the 170 g – 175 g class is 24 more than the number of stones in
the 140 g – 160 g class.

Calculate the total number of stones.

..........................

20. A is the point with coordinates (2, 3).

AB = .

Find the coordinates of B.

(.............. , ..............)

5
4

Q20

(Total 2 marks)

Q19

(Total 3 marks)

Frequency
density

140 150 160 170 180 190 200 210
Mass (grams)

3. [2 marks]

Note that these questions are sorted in date order (most recent questions first).

November 2005, 4H Q20:  2 Marks
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4. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

November 2008, 4H Q19:  4 Marks



5. [3 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2013, 4H Q21:  3 Marks
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*P43074A02224*

21 

 OABC is a parallelogram.
 OAl = a and OCl = c

 P is the point on AB such that AP AB= 1
4

.

 Q is the point on OC such that OQ OC= 2
3

.

 Find, in terms of a and c, PQl.
 Give your answer in its simplest form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(Total for Question 21 is 3 marks)

TOTAL FOR PAPER IS 100 MARKS

Diagram NOT 
accurately drawn
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O

a

Q

A B

C

6. [3 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2014, 3HR Q21:  3 Marks
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7. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2008, 4H Q21:  4 Marks
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*P44388A02628*

24 Diagram NOT 
accurately drawn

6b

6a

Y
X

Q

PO

 In triangle OPQ, OP
ĺ

 = 6a and OQ
ĺ

 = 6b

 X is the midpoint of PQ.

 (a) Find, in terms of a and b,  the vector OX
ĺ

  Give your answer in its simplest form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(2)

 Y is the point on OX such that OY : YX  = 2 : 1

 (b) Find, in terms of a and b, the vector QY
ĺ

  Give your answer in its simplest form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

(2)

(Total for Question 24 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

8. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2015, 3H Q24:  4 Marks
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*P44392A01824*

18 

 PQR is a triangle.
 The midpoint of PQ is W. 
 X is the point on QR such that QX : XR = 2 : 1
 PRY is a straight line.

 PW  = a  PR  = b

 (a) Find, in terms of a and b,

  (i) QR

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) QX

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (iii) WX

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 R is the midpoint of the straight line PRY.

 (b) Use a vector method to show that WXY is a straight line.

(2)

(Total for Question 18 is 5 marks)

P

Diagram NOT 
accurately drawn

b

a

W

Q

X

R Y

9. [5 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2015, 3HR Q18:  5 Marks
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O

M

A B C

N

 OMA, ONB and ABC are straight lines.
 M is the midpoint of OA.
 B is the midpoint of AC.
 OA

o
 = 6a   OB

o
  = 6b   ON

o
 = kb where k is a scalar quantity.

 Given that MNC is a straight line, find the value of k.

(Total for Question 18 is 5 marks)

TOTAL FOR PAPER IS 80 MARKS

10. [5 marks]

Note that these questions are sorted in date order (most recent questions first).

Specimen 2017, 3H Q18:  5 Marks
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A

D

B

M

C N

 AB is parallel to DC
 DC� ��AB
 M is the midpoint of BC

 AD
o
� �2b

 AB
o
� ��a

 (a) Find BM
o

 in terms of a and b.
  Give your answer in its simplest form.

.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 N is the point such that DCN is a straight line and  DC : CN� ������
 (b) Show that AMN is a straight line.

(2)

(Total for Question 19 is 4 marks)

Diagram NOT
accurately drawn

11. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

June 2016, 4HR Q19:  4 Marks
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Diagram NOT
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12. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

June 2010, 4H Q21:  4 Marks
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P
R

Q

O

N

M

Diagram NOT 
accurately drawn

 OMN is a triangle.

 P is the point on OM such that OP = 
1
4 OM

 Q is the midpoint of ON
 R is the midpoint of PN

 OP
→ 

= p   OQ
→ 

= q

 (a) Find, in terms of p and q,

  (i) MN
→

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) PR
→

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Use a vector method to prove that QR is parallel to OP

(2)

(Total for Question 22 is 4 marks)

TOTAL FOR PAPER IS 100 MARKS

13. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

June 2016, 4H Q22:  4 Marks
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*P41038A01820*

20 The diagram shows a parallelogram, PQRS.

 M is the midpoint of PS.

 PM = a PQ = b

b

a

P Q

S

M

R
 (a) Find, in terms of a and/or b,

  (i) PS

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) PR

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (iii) MQ

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(3)

 N is the point on MQ such that MN MQ= 1
3

 (b) Use a vector method to prove that PNR is a straight line.

(2)

(Total for Question 20 is 5 marks)

Diagram NOT 
accurately drawn

14. [5 marks]

Note that these questions are sorted in date order (most recent questions first).

January 2013, 3H Q20:  5 Marks
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*P42933A01820*

23 

 OABC  is a parallelogram.
 BCD is a straight line.
 BD = 3BC.

 M is the midpoint of OC.

 OA
!

 = x    AB
!

 = y

 (a) Find, in terms of  x  and  y,

  (i) AM
!

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  (ii) OD
!

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

 (b) Use your answers to (a)(i) and (ii) to write down two different geometric facts about 
the lines AM and OD.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

(2)

(Total for Question 23 is 4 marks)

A B

D

M
CO

y

x Diagram NOT 
accurately drawn

15. [4 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2013, 3HR Q23:  4 Marks



DDK

4567 %*+#+4#(#..'.-A(#$H

8 %*+DC'+$%24-%&D+-6+56 #&2+9 %*+DC'+$%24-%&D+-6+76H

45
*

] , #&2+47
*

] WH

8#9 T(%D'+2-N&F+%&+D'($*+-6+, #&2+WF+'"4('**%-&*+6-(

8%9 48
*

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

8%%9 49
*

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

8%%%9 57
*

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHH

COE

8I9 j*'+#+M'7D-(+$'DC-2+D-+*C-N+DC#D+89 %*+4#(#..'.+D-+57 #&2+DC#D+89 . 57:

CDE

C;&/,<)Q)-,:M0E

;J;B% XJY)SBS*YZ)N"")5BY[4

*H\

<

>

#$%&$
'(%)*

E>?U<<5Q <R

PDD

6

W 8

,
4 5

7
9

16. [5 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2004, 4H Q22:  5 Marks
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23 

 OAB is a triangle.
 P is the point on OA such that OP : PA = 2 : 1

 C is the point such that B is the midpoint of OC.
 M is the midpoint of AB.

 OA = 6a          OB = 4b

 Show that PMC is a straight line.

(Total for Question 23 is 5 marks)

TOTAL FOR PAPER IS 100 MARKS

O

P

Diagram NOT 
accurately drawn

B C

M

A

17. [5 marks]

Note that these questions are sorted in date order (most recent questions first).

January 2016, 3H Q23:  5 Marks
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*N24647A01216*

14. OABC is a parallelogram.

OA
1
2 , OC

4
0 .

 (a) Find the vector O
→

B as a column vector.

............................
 (1)

X is the point on OB such that OX = kOB, where 0 < k < 1

 (b) Find, in terms of k, the vectors

  (i) O
→

X,
..................................................

  (ii) A
→

X,

..................................................

  (iii) X
→

C.

..................................................
 (3)

 (c) Find the value of k for which A
→

X = X
→

C.

...........................
 (2)

 (d) Use your answer to part (c) to show that the diagonals of the parallelogram OABC
bisect one another.

   .......................................................................................................................................

   .......................................................................................................................................

   .......................................................................................................................................
(2) Q14

(Total 8 marks)

A

O C

B

Diagram NOT
accurately drawn

→ →

18. [8 marks]

Note that these questions are sorted in date order (most recent questions first).

May 2006, 4H Q14:  8 Marks


