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1. [image: image1.png]0A



In the diagram below [image: image2.png]0A



 = a and OB = b. The point P and Q are such that AP = [image: image4.png]


 and OQ = [image: image6.png]04




[image: image65.png]



(a) [image: image66.png]


[image: image67.png]


Express AB,OP and BQ in terms of a and b 







(3 marks)
(b) If [image: image8.png]0C



 = hOP and BC = kBQ. Express OC in two different ways and hence deduce

(i) the values of h and k









(5 marks)

[image: image68.jpg]


[image: image69.jpg]


(ii) the vector OC in terms of a and b only







(1 mark)

(iii) the ratio in which C divides BQ







(1 mark)

2. The position vectors of points A and B in triangle OAB below are a and b respectively.  Points M and N are on sides OA and AB respectively such that 3OM = OA and 2AN = 3NB.

[image: image70.jpg]ol










(a) [image: image71.jpg]1o



[image: image72.jpg]


Express in terms of a and b.

[image: image73.jpg]


(i)
MB.












(1mk)

[image: image74.png]


(ii)
ON.












(1mk)

(b) [image: image75.png]
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ON and MB intersect at X.  Given that MX = hMB and OX = K ON, where h and k are constants. Express OX in terms of

[image: image80.png]


[image: image81.jpg]


(i)
a , b and k.










(1mk)

(ii)
a , b and h.










(1mk)

(c)
Determine the values of h and k.








(4mks)
(d)
Determine the ratio OX: XN.









(2mks)

3. In triangle OAB, OA = a and OB = b .   Points P and T divide OB and AB in the ratio 2:3 and 1:3 respectively.  Lines OT and AP intersect at Q.

(a)
Draw the diagram to represent the above information.






(1mk)

(b)
Express OP and AP in term of a and b .








(2mks)

(c)
Express OT in terms of a and b .








(1mk)

(d)
Given further that OQ = tOT and AQ = sAP, express OQ in two ways and hence find the values of s and t.
(6mks)

4. The figure below triangle OPQ in which OP = p and OQ = q .   M and N are points on OQ and OP respectively such that ON = NP = 1: 3 and OM: MQ = 2: 1.


(a) Express the following vectors in terms of p and q.

(i) PM.

(ii) QN.

(iii) PQ.

(b) Lines PN and QN intersect at X such that PX = hpm and QX = KQN.  Express OX in two different ways and find the value of h and K.











(6 marks)

(c)
OX produced meets PQ at Y such that PY: YQ = 3: 2.  Using the ratio theorem or otherwise, find OY in terms of p and q.













(1 mark)

5. In the figure below, E is the midpoint of AB, OD:DB = 2:3 and F is the point of intersection of OE and AD.

a)
Given that OA = a and OB = b, express in terms of a and b.





(2 mks)


i) OE


ii) AD

b)
Given further DF = tDA OF = sOE



i) Express OF in two ways.









(3mks)

ii) Hence find the values of S amd t.







    
(3mks)

c)
Show that O, F and E are collinear.








(2 mks)

6. (a)
Given that the position vectors of A, B and C are;



[image: image10.png]a=(3)



 , [image: image12.png]b= (2)



 , [image: image14.png]= (73






Find;

(i) AC











(1 mark)

(ii) AB











(1 mark)

(iii) BC











(1 mark)

(b)
In the figure below, OR = 5a, OP = 5b, and PQ = 2a – b 






(i) Express as simply as possible, vectors OQ and RQ in terms of a and b.



(2 marks)
(ii) Given that line PQ produced meet at X and that PX  = k PQ and 



OX = h OR where k and h are constants; form an equation connecting k, h, a and b.  Hence deduce the values of k 
7. 

and h. 











(5 marks)
8. The figure below shows ΔOAB in which BD:DAA = 1:2, OE:ED = 3:2 and c is the midpoint of OB.

      B 

               D

       A


                        B

                 E
         

                                    c


           G

                                                              O

a. Given that OA = a and OB = b express the following vectors in terms of:


i. AB










(1mk)

ii. OD










(2mks)

iii. AE










(2mks)

b. Show that points A, E and C lie on a straight line.  Hence, determine the ratio of CE:EA.

(5mks)
9. In the figure below OAB is a triangle, OA =a, OB = b.  point M lies on AB such that AM:MB=1:3 and N lies on OB such that OB:BN = 7:-5.  Line OM and AN intersect at X.




      A 


(a) Express in terms of a and b;

(i) OM










(2mks)

(ii) AN










(1mk)

(b) Given that OX = kOM and AX = hAN where k and h are scalars.

(i) Write down two expressions for OX in terms of a, b, h and k.



(2mks)

(ii) Find the values of h and k.







(4mks)
10. The diagram below shows triangle OAB in which OM:MB = 1:3 and AN:NB = 1:2. The lines ON and AM meet at X. OA = a and OB = b. 


(a) Express the following vectors in terms of a and b.

(i)  AB









 
1 mk)

(ii) AM










(1 mk)

(iii) ON










(2 mks)

(b) You are also given that OX = hON and AX == kAM. Express OX in two ways hence solve for h and k.
(5 mks)

(c) Show that A, X and M are collinear







 (2 mks)
11. In the figure below, ABCD is a trapezium. AB is parallel to DC, diagonals AC and DB intersect at X and DC = 2AB, AB = a, DA = d AX = kAC and DX = hDB, where h and k are constants.


a) Find in terms of a and d

i) BC











(1mark)

ii) AX











(2marks)

iii) DX











(1mark)

b) Determine;

i) The values of h and k









(5marks)

ii) The ratio in which X divides BD.








(1mark)
12. In triangle OAB, [image: image16.png]o4



 = [image: image18.png]


, [image: image20.png]0B



 = [image: image22.png]


 and P lies on AB such that  AP = 3 : 5 

a) Find in terms of [image: image24.png]


 and [image: image26.png]


 the vectors. 
(i) [image: image28.png]


     












 (1mark)
(ii) [image: image30.png]


       












(I mark)
(iii) [image: image32.png]5P



      












 (1 mark)
(iv) [image: image34.png]or



      












(1 mark) 
b) Point Q is on OP such that [image: image36.png]


 = -[image: image38.png]~S/ga+ %/,



 b. Find the ration OQ : QP. 



(3marks) 

c) The position vectors of points P and Q are [image: image40.png]¥=34 % and %



 respectively. Express vector [image: image42.png]


 in terms of unit vectors [image: image44.png]


, [image: image46.png]


 and [image: image48.png]


. Hence find the length of PQ, leaving your answer to 2 decimal places.                                   
 (3marks)
13.  In triangle OAB, OA = a, OB = b, M is the midpoint  of AB such that OP = [image: image50.png]2/



 OB and Q is a  point on OA such that OQ = ¼ OA. AP and BQ intersect at X. 
a) Express the following vectors in terms a and b 
i) OM












(1mark)

ii) BQ












(1mark)

iii) AP












(1 mark)

b) Given that Ax = kAP and BX = tBQ, express OX in terms of 

i) a,b, and t 


ii) a,b, and k 


iii) hence find the numerical values of k and t
c) determine the ration AX : XP









(1mark)
14. In the figure below, OA = a, AB = ½a and OC = CD = c 


(a) Express the following vectors in terms of a and c

(i)  BC












(2 marks)

(ii) AD 












(2 marks) 

(b) (i) Lines BC and AD meet at E such that BE = mBC and AE = nAD where m and n are scalars. Find the values of m and 


n.












(5 marks)

(ii) State the ratio AE:EC










(1 mark)
15. In the figure below OBC is a triangle in which OT – ¾ OB and BR: RC = 2:1.  Line OR and TC meets at x


(a) Given that OB – b and OC  =C.  Express the following vectors in terms of b and c.


(i)
BC












(1mk)

(ii)
OR












(2mks)
 
(iii)
TC












(1mk)

 (b)
Given further that TX = m TC and OX = n OR, Determine the values of m and n



(6mks)

16. In the trapezium shown below[image: image52.png]PQ

35T



. T divides SR in the ratio 4 :1 and U is the midpoint of QT. PU and QR intersect at X. PX = hPU and QX = kQR.


Given that PQ = q and PS = p


(a) Express QR in terms of P and q








(1mark)

(b) Express PX in terms of P, q and h.








(2marks)

(c) Express PX in terms of P, q and k.








(3marks)

(d) Hence; obtains the values of h ad k.








(3marks)

(e) Determine the ratio in which X divides QR.







(1mark)

17. Below is a triangle OAB, OA is the vector a and OB the vector b. The point P and Q are such that
 AP = 1/3 AB and OQ =1/3 OA. OP meet BQ at X.


a) 
Express in terms of a and b the vectors 

i) 
AB

(1mk)

ii) 
OP

(1mk)

iii) 
BQ

(1mk)

b) 
If OX = kOP and BX = mBQ express vector OX in two different ways.
(2mks)
c) 
Hence, find the values of k and m.
(4mks)
d) 
Express vector OX in terms of a and b only.
(1mk)
18. In the figure below, OA = a, OB = b and OC = 3OB


(a) Express the following vectors in terms of a and b


(i)  AB = 











(1 mark)


(ii) AC












(1 mark)

(b) (i)  
Given that AM = ¾ AB and AN = ½ AC, express OM and ON in terms of a and b


(4 marks) 


(ii)
 Hence show that points O, M and N are collinear.





(4 marks)
19. In the figure below OA = a and OB = b. M is the midpoint of OA and AN : NB = 2 : 1


(a) Express in terms of a and b


(i)  BA












(1 mark)


(ii) BN












(1 mark)


(iii) ON












(2 marks)

(b) Given that [image: image54.png]


 =[image: image56.png]


 and [image: image58.png]


 = [image: image60.png]


 determine the values of h and k.




(6 marks)

20. In triangle OAB, M and N are points on OA and OB respectively such that OM : MA = 2 : 3 and ON : NB = 2 : 1. AN and BM intersect at X as shown in the diagram below.

 

 

 

 

 

 

 

 

 

 

 

 

 

a)
Given that OA = a and OB = b. Express in terms of a or b.


i)
BM












(1 mark)


ii)
AN












(1 mark)

b)
Taking BX = tBM and AX = hAN. Where t and h are scalars, find two expressions for OX, hence find the values of h and t.













(8 marks)

21. In the figure below, OA = a, OB = b and OC = 3OB.



(a)
Express in terms of a and b.



(i)
AB










(1 mark)



(ii)
AC










(1 mark)

(b) Given that AM
[image: image61.wmf]4

3

=

AB and AN 
[image: image62.wmf]2

1

=

AC, express OM and ON in terms of   a and b.


(4 marks)

(c)
Hence show that O, M and N are collinear.

          





(4 marks)
22. OABCD is a parallelogram. M is the mid-point of OA and Ax = [image: image64.png]


AC, OA = a and OC = c




(a) Express the following in terms of vectors a and c

(i) AC











(1 mark)

(ii) AX











(1 mark)

(iii) MX











(2 marks)

(a) If AY = hAB and MY = kMX. Express MY into two different ways hence find the scalars h and k
(4 marks)

(b) Find the ratio AY : YB









(2 marks)

23. In the figure below E is the mid-point of AB.OD:DB=2:3  and F is the point of intersection of OE  and  AD.



(a) Given that  OA   =  a  and    OB  = b  express in terms of  a  and  b.


 i. 
OE












(1mark)


 ii.
AD                                                   








(1mark)

 
(b) 
Given further  that  AF   = tAD   and   OF =  sOE , find the values of  s and t.                             

(5marks)

 
(c) 
Show that O, Fand E arecollinear.                                          





(3marks)
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