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FORMULAS FOR REFERENCE 
 

sin ( ) sin cos cos sinA B A B A B =   

cos ( ) cos cos sin sinA B A B A B =  
tan tantan ( )

1 tan tan
A BA B

A B


 =  

2sin cos sin ( ) sin ( )A B A B A B= + + −  

2cos cos cos ( ) cos ( )A B A B A B= + + −  

2sin sin cos ( ) cos ( )A B A B A B= − − +  

sin sin 2sin cos
2 2

A B A BA B + −
+ =  

sin sin 2cos sin
2 2

A B A BA B + −
− =  

cos cos 2cos cos
2 2

A B A BA B + −
+ =  

cos cos 2sin sin
2 2

A B A BA B + −
− = −  

 ***********************************************************************  
 
Section A  (16 marks) 
1. It is given that a and b are two vectors, where |a| = 4, |b| = 1 and the angle between them is 

2
3
 . 

 (a) Find the value of a b . 

(b) If u = a + 2b and v = a – 3b, determine whether u is orthogonal to v. 
(5 marks) 
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2. A square matrix X is said to be a symmetric matrix if TX X=  and a square matrix Y is said to 

be a skew-symmetric matrix if TY Y= − . Let 
2 0
1 2

A  
=  − 

. Find the skew-symmetric matrix 

B such that A – B is a symmetric matrix.            (4 marks) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 



 

2024-2025-S6 1st TERM UT-MATH-EP(M2)-4 

 

A
ns

w
er

s w
rit

te
n 

in
 th

e 
m

ar
gi

ns
 w

ill
 n

ot
 b

e 
m

ar
ke

d 

A
ns

w
er

s w
rit

te
n 

in
 th

e 
m

ar
gi

ns
 w

ill
 n

ot
 b

e 
m

ar
ke

d 

Answers written in the margins will not be marked 

3. Let 
1 3
0 1

A  
=  − 

, 
2 9
0 5

B
− 

=  
 

 and 1Y A BA−= . 

 (a) Find 1A− .                (3 marks) 
 (b) Show that Y is a diagonal matrix, and hence, find 5Y .        (4 marks) 
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Section B  (24 marks) 
4. In the figure, OPQ is a triangle. S is a point on OP such that : 2 :1OS SP = . R is a point on OQ 

produced such that : 3: 2OQ QR = . PQ and RS intersect at T. It is given that OP = p  and 
OQ = q . 

(a) Express OR  and SR  in terms of p and q.  (2 marks) 

(b) It is given that 2 5ST  = −p q  and PT  = −p q . 

 (i) Find the values of  and . 

 (ii) Find PT
TQ

 and ST
TR

. 

(7 marks) 

(c) U is a point on RS produced such that OU // QP. Express OU  in terms of p and q. (3 marks) 
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5. Let 2OP = −i k , 3 2OQ = − +j k  and 5 4OR t= − + −i j k , where O is the origin and t is a 
constant. It is given that PR QR= . 

 
 (a) Find t.                (3 marks) 
 
 (b) Find PQ PR .             (2 marks) 
 
 (c) Find the volume of the tetrahedron OPQR.        (2 marks) 
 
 (d) Denote the plane which contains P, Q and R by  . It is given that X, Y and Z are points 

lying on   such that OX x= i , OY y= j  and OZ z= k . 
  (i) Prove that 0xyz  . 

  (ii) Find the area of XYZ. 
                  (5 marks) 
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