
WJEC 2015 Online Exam Review

GCE MATHEMATICS M2 981-01

All Candidates' performance across questions

Question Title N Mean S D Max Mark F F Attempt %

1 922 3.9 2 6 64.6 98.5

2 925 7 3.2 10 70 98.8

3 932 6.3 3.3 9 70.1 99.6

4 920 5.9 3.1 10 58.9 98.3

5 928 8.8 2.7 11 80 99.2

6 926 10 4.1 13 76.5 98.9

7 907 2.9 2.2 5 58.1 96.9

8 900 7.2 3.7 11 65.3 96.2
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GCE MATHEMATICS M2 981-01 


	WJEC 2015 Online Exam Review
	GCE MATHEMATICS M2 981-01
	Item Level Data
	Facility factor graph
	Question 1
	Mark scheme
	Example 1
	Example 1 marked

	Example 2 
	Example 2 marked


	Question 2
	Mark scheme
	Example 1 
	Example 1 marked


	Question 3
	Mark scheme
	Example 1 
	Example 1 marked


	Question 5
	Mark scheme
	Example 1 
	Example 1 marked


	Question 6
	Mark scheme
	Example 1
	Example 1 marked

	Example 2
	Example 2 marked









Sticky Note

Candidates was not able to use the correct double angle formula.  This was, disappointingly, a extremely common error.












Sticky Note

This candidate does not seem able to find the scalar product. The algebraic skills left much to be desired.
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1. x.y  =  0     M1 used 


 (sin i + 2cos2 j).(2i – j) (= 0)  M1 correct method for dot 


        product, no i, j’s 


 2sin -2cos2 (= 0)    A1 


 sin - (1 – 2sin
2
) = 0    m1 cos2 = 1 – 2sin


2
 


        depends on both M’s 


 2sin
2
 + sin -1 = 0 


 (2sin - 1)(sin + 1) = 0 


 sin = 0.5 


  = 
6


5
,


6



     A1 both values 


 sin = -1 


  = 
2


3
     A1 






























3 








2


1.	 The vectors x and y are given by


		  x = sinθ  i + 2cos2θ  j,
		  y = 2i – j.


	 Find the values of θ between 0 and 2� such that x is perpendicular to y.	 [6]












Sticky Note

Candidate forgot the integrating constant.
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2(a) Apply N2L to object 


 1600 – R  =  50a    M1 


 


 1600 – kt  =  50a    B1 R = kt 


 When t = 2, a= -4    m1 used 


 1600 – 2k  =  50 × (-4) 


 k  = 900 


 1600 – 900t  =  
t


v


d


d
50  


 
t


v


d


d
= 32 – 18t     A1 convincing 


 


 


2(b)   dttdv 1832     M1 increase in power at least 


        once 


 v  =  32t – 9t
2
(+ C)    A1 


 When t = 2, v = 41    m1 used 


 C  =  9 × 2
2
 – 32 × 2 + 41 


 C  =  13     A1 cao 


 v  =  – 9t
2
 + 32t + 13 


 


 When v = 28, 


 28  =  – 9t
2
 + 32t + 13    m1 substitution of v=28 in c’s 


        expression for v(t). 


 9t
2
 – 32t + 15  =  0 


 (9t – 5)(t – 3)  =  0 


 t = 
9


5
, 3     A1 cao 
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2.	 An object of mass 50 kg moves in a straight horizontal line under the action of a constant 
horizontal force of magnitude 1600 N acting along the line. The resistance to motion of the 
object is proportional to time t seconds. At time t seconds, the velocity of the object is v ms–1 
and at time t = 2, it is moving with velocity 41 ms–1 and acceleration – 4 ms–2.


	 (a)	 Show that v satisfies the differential equation


	 [4]


	 (b)	 Find an expression for v in terms of t and determine the times when the velocity of the 
object is 28 ms–1.	 [6]


d
d
v
t t= 32 18– .












Sticky Note

This candidate forgot the component of weight acting down the slope in his N2L equation.



Sticky Note

This was a serious mistake losing almost all of the available marks.
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3. 


 


 


 N2L      M1 dim correct, all forces 


 T – mgsin - R = ma    A1 correct equation 


 T = 
v


P
      B1 used si 


 
16


5P
 – 60009.8  


49


6
 - R  =  60002  A1 correct equation in P & R 


 
16


5P
 - R  =  19200 


 


 


 N2L with a = 0    M1 dim correct, all forces 


 T – mgsin - R = 0    A1 correct equation 


 
16


3P
 – 60009.8  


49


6
 - R  =  0  A1 correct equation in P & R 


 
16


3P
 - R  =  7200 


 


 


 Solving simultaneously   m1 eliminating one variable, 


        depends on both M’s 


 
16


2P
  =  12000 


 P  =  96000; R = 10800   A1 both answers cao 
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5.	 The diagram shows a light spring of natural length 0·4 m and modulus of elasticity 1470 N with 
one end A fixed and the other end attached to an object P of mass 15 kg.


A


P


	 Initially, P hangs in equilibrium with the spring vertical.


	 (a)	 Determine the extension of the spring.	 [3]


	 The object P is pulled downwards so that the total length of the spring is 0·56 m. It is then 
released.


	 (b)	 Calculate the speed of P when it is at a distance 0·45 m from A.	 [8]


























Sticky Note

This candidate left out the potential energy in the energy equation.  Sign errors were also very common as was leaving some bits of energy out.





















Sticky Note

Many candidates spend some time considering the situation of the ball at the time when it passes over the tree.  Some tried to find the height of the tree, which was not possible.  In any case, it was irrelevant to the requirements of the question.



Sticky Note

This candidate recovered nicely to obtain full marks for this part.





















Sticky Note

This is an alternative correct solution which was very rarely seen.












 


 


5(a) T  =  15g     B1 si 


 


 Hooke’s Law 


 
40


1470









x


l


x
T



    M1 


 
1470


408915 
x  


 x  =  0.04 (m)     A1 cao 


 


 


5(b) Let PE be zero at the natural length level. 


 PE  = mgh     M1 used 


 Initial PE = 15 × 9.8 × (-0.16)   A1 


 Initial PE =  -23.52 J 


 


 Initial EE  =  
 
l


x
2


2


1 
    M1 used 


 Initial EE  =  
 


40


1601470


2


1
2






   A1 


 Initial EE  =  47.04 J 


 


 Final KE  =  0.5mv
2
 


 Final KE  =  7.5v
2
    B1 


 


 Final PE  =  15 × 9.8 × -0.05 


 Final PE  =  -7.35 J 


 


 Final EE  =  
 


40


0501470


2


1
2






  


 Final EE  =  4.59375 J 


 


 Conservation of energy   M1 equation, all 3 types 


 7.5v
2
 - 7.35 + 4.59375  =  47.04 - 23.52 A1 all correct, any form 


 v
2
  =  3.5035 


 v  =  1.8718  =  1.87 (ms
-1


)(to 2 d.p.)  A1 












 


 


6(a) Initial uH = 35cos = (35 × 0.6 = 21) (ms
-1


) B1 si 


 Initial uV = 35sin = (35 × 0.8 = 28) (ms
-1


) B1 si 


 


 use of s= ut+0.5at
2
 


 with s=0,u=28(c),a=(±)9.8   M1 complete method 


 0 = 28t+0.5(-9.8)t
2
    A1 ft uV 


 t(28 – 4.9t)  =  0 


 t = (0), 
7


40
     A1 


 Total distance travelled by ball = 
7


40
×21 


       = 120 (m) 


 Ball will not fall into lake.   A1 


 


 


6(b) time to tree =  
6


5


21


517




   B1 


 Use v=u+at with u=28(c),a=(±)9.8,t=5/6(c) M1 oe complete method 


 v = 28 – 9.8 ×
6


5
    A1 


 v = 
6


119
(= 19.8333) 


 


 speed =  2
2


21
6


119












   m1 


 speed = 28.89 (ms
-1


)    A1 cao 


 


  = tan
-1 













216


119
    


m1 


 
 = 43.36º     A1 cao 











