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The diagram shows the parallelogram OABC. Given that OA =i+ 3j+ 3k and OC = 31— j +k, find

. 3 . . 5 S

(1) the unit vector in the direction of OB, [3]
(ii) the acute angle between the diagonals of the parallelogram, [51
(1ii) the perimeter of the parallelogram, correct to 1 decimal place. [3]

Q2.

6  Relative to an origin O, the position vectors of the pointgA. Bdnd C are given by

OA=i-2j+4k, OB=3i+2j+fk 9 OC=—i—2j+10k

(i) Use a scalar product to find angle ABG [6]

(i) Find the perimeter of triangle ABC . giviifg your answer correct to 2 decimal places. [2]

Q3.
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The diagram shows a prism ABCDPQRS with a horizontal square base A PSD with sides of length
6cm. The cross-section ABCD is a trapezium and is such that the vertical edges AB and DC are of
lengths 5 cmand 2 cm respectively. Unit vectors i, j and k are parallel to AD, AP and AB respectively.

. . p— ek s s
(i) Express each of the vectors CP and CQ in terms of 1. j and k. [2]
(ii) Use a scalar product to calculate angle PCQ. [4]

Q4.

n
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In the diagram, OABCDEF G is a rectangular block in which OA = OD = 6emand AB = 12cm. The

unit vectors 1. j and k are parallel to OA. OC and OD respectively. The point P is the mid-point of
DG, Q is the centre of the square face CBFG and R lies on AB such that AR =4 cm.

(1) Express each of the vectors PQ and RQ in terms of i, j and k. [3]
(i1) Use a scalar product to find angle RQP. [4]
Q5.
2
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6  Two vectors uw and v are such that u = (—2 ) and v = ( p—1 ) where p is a constant.
6 2p+1
(i) Find the values of p for which u is perpendicular to v. [3]
(i) For the case where p = 1. find the angle between the directions of uw and v. [4]

Q6.

2 Relative to an origin O, the position vectors of the points A, B and C are given by

2 4 1
— — —
.)A:(—]), (')3:( 2) and (')C:(_’%).

4 -2 r

Find
(1) the unit vector in the direction of AB, [3]
(i) the value of the constant p for which angle BOC =90", 21

Q7.

6  Relative to an origin O, the position vectors of three poigts.¥. ® and C. are given by

— . — . X — 2 ' .
OA=i+2pj+gk, CB=gj-2rk andNOC = —(42* + )i+ 2pj + gk,

where p and 4 are constants.

(i) Show that OA is perpendicular to % for all non-zero values of pandg. [2]
(ii) Find the magnitude of A in gl Of p and g. [2]
(iii) For the case where p = 6% d/g = 2, find the unit vector parallel to BA. [3]
Q8.
3
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The diagram shows a parallelogram Q48 C in which

-
3
i
3

—
OA:(
-4

5
and 53?: ((}).
2

(i) Use a scalar product to find angle B QC.

- - - - -
(ii) Find a vector which has magnitude 35 and is parallel to the vector O C.

Relative to an origin O, the position vectors of the points A, B and C are given by

2 0 .
m=( a) ()1:(—6) and u::( 5).
-6 8 -2

(i) Find angle A OB.

—
(i) Find the vector which is in the same direction as AC and has magnitude 30.

(iii) Find the value of the constant p for which OA + p OB is perpendicular to OC.
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The diagram shows a pyramid QA BC with a horizontal base QAB where OAE Oerh, OB = 8 cm and
angle AOB = 90°. The point C is vertically above O and OC = 10cm. MnitwLetors i, j and k are
parallel to OA, OB and OC as shown,
Use a scalar product to find angle ACB. [6]
Q11.
10
B
o
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\\
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0
The diagranfpssi\Gws triangle AR, in which the position vectors of A and B with respect to O are
given by
OA =2i+j—3k and OB=-3i+2j-4k
C is a point on OA such that 0 — pm. where p is a constant.
(i) Find angle AOB. [4]
(ii) Find BC in terms of pand vectors i. j and k. [1]
(ifi) Find the value of p given that BC is perpendicular to OA. [4]
Q12.
5
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8  Relativeto an origin O, the point A has position vector 4i + 7j — pk and the point B has position vector
81 — j — pk. where p is a constant.

- . R -
(i) Find OA.OB. 2]
(i1) Hence show that there are no real values of p for which OA and OB are perpendicular to each

other. [1]
(1ii) Find the values of p for which angle AOB = 60°. [4]

Q13.
6 Relative to an origin @, the position vectors of points A and B are 3i +4j —k and 5i - 2j — 3k
respectively.
(i) Use a scalar product to find angle BOA. [4]

—_—s  —

The point C is the mid-point of AB. The point I 1s such that 0D = 208B.

(i) Find DC- [4]

Q14.

9  The position vectors of points A and B relative to an origin O are a and b respectively. The position
vectors of points C and D relative to @ are 3a and 2b respectively. It is given that

2] 4
a:(i) and b:(U).
2 &)

- - - - - - =
(i) Find the unit vector in the direction of CD. [3]

(i) The point E is the mid-point of CD. Find angle EOD. [6]

Q15.

9  The position vectors of points A and B relative to an origin O are given by
P 4
— —
()A:(i) and ()B:(Z),
1 p

(i) In the case where QAB is a straight line. state the value of p and find the unit vector in the

where p is a constant.

direction of OA. [3]
(ii) In the case where OA is perpendicular to AB, find the possible values of p. [5]

(iii) In the case where p = 3. the point C is such that OABC is a parallelogram. Find the position
vector of C. 2]
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Q16.

The diagram shows a pyramid QAFCD in which the vertical edge @718 3 units in length. The point
E is the centre of the horizontal rectangular base @ABC. The sides @4 and AR have lengths of 6 units

and 4 units respectively. The unit vectors i. j and k are parallel to 24. @ C and OO respectively.

(i) Expresseach of the vectors DF and DE in terms of i, jandk [2]
(i) Use a scalar product to find angle BDE. [4]
Q17.
4

The diagratisghows a pyramid QA4AFC in which the edge @ C is vertical. The horizontal base QAB is

a triangle, right-angled at @, and D is the mid-point of 45. The edges Q4. ©F and &C have lengths
—s —

of 8 units, 6 units and 10 units respectively. The unit vectors i. j and k are parallel to Q4, OF and

—

O respectively.

— —
(i) Expresseach of the vectors @ and C2 in terms of i. jand k [21
ii) Use a scalar product to find angle ©DC. [4]
[ g
7
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