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Level 3 Mathematical Studies Commentary
Graphical techniques (Paper 2C)
1)	6991/2 June 2012 Q4
G2, G3. This question involves interpreting and reading from a graph and knowledge of finding a gradient from a curve
2)	6991/2 June 2013 Q1 
G1, G2. The different parts of this question involve plotting and interpreting equations and graphs
3)	6991/2 June 2013 Q2
	G1, G6, G8. This question tests knowledge of exponential equations and graphs. 	Students will need to be able to use and solve an exponential equation and sketch an 	exponential graph.
4)	6991/2 June 2014 Q 1
G1, G2, G3, G5. This question requires interpretation and plotting of a quadratic 	equation. Students will also need to find the gradient of the curve at a point and know what this represents
5)	6991/2 June 2014 Q5
	G1, G6, G8. This is another exponential question involving interpretation, solution 	and sketching from an equation
6)	4988 June 2012 Q 1
G1, G2, G3. This question is of a lower demand than those set on the level 3 paper but is useful for students to understand the basic skills and knowledge needed for higher level questions. It concludes with the use of intersecting graphs to solve a real life problem.
7)	UOM/2 June 2015 Q2
G6. This question tests a model using an exponential function and then uses it to predict future trends.
8)	6991/2 June 2008 Q3
G6, G8. This question tests the use of the function ax including solving equations of that form and the sketching of different models.
9)	6991/2 June 2010 Q2
G1, G6, G8. This is an exponential graph question which tests a model and uses it to predict future trends. A question part on percentage error links with work in Paper 1. 
	Question
	Solution
	Marks
	Comments

	1(a)
	

	M1
	

	
	968000
	A1
	

	
	
	
	

	(b)
	Tangent drawn and vertical/horizontal
	M1
	

	
	– 1.7 to – 2.1
	A1
	

	
	
	
	

	(c)
	nsm–1
	B1
	oe (thousand) newtons per metre per sec
not newtons ÷ ms-1

	
	Total
	5
	




	Question
	Solution
	Marks
	Comments

	2(a)
	

	B1
	

	
	
	
	

	(b)
	

	B1
	27 cm B1

	
	
	
	27 alone B0

	
	
	
	

	(c)
	x = 6  or half (their) k
	B1
	

	
	

	B1
	

	
	
	
	

	[bookmark: _GoBack](d)
	inverted quadratic shape
	B1
	

	
	
correct for  and 20
	B1
	

	
	completely correct
	B1
	


	
	Total
	7
	





	Question
	Solution
	Marks
	Comments

	3(a)
	3800
	B1
	

	
	
	
	

	(b)
	

	
	

	
	

	M1
	

	
	

	M1
	for taking logs correctly

	
	

	
	

	
	

	M1
	

	
	43.7 (days)
	A1
	or 44 (with or without working)

	
	
	
	

	(c)
	

	M1
	

	
	
(Their) 
	
	4.477 SC2

	
	

	M1
	4.5 with working M1M1A0

	
	

	A1
	

	
	
	
	

	(d)
	increasing, curved the right way
	B1
	

	
	M-intercept = 3800
	B1
	
ignore anything drawn for 

	
	Total
	10
	





	Question
	Solution
	Marks
	Comments

	4(a)
	

	B1
	

	
	

	M1
	M1 for attempt to show n = 5

	
	

	A1
	

	
	
	
	

	(b)
	79.2, 76.8, 72.8, 67.2          3 correct
	B1 
	allow to nearest integer

	
	                                           all correct
	B1
	

	
	
	
	

	(c)
	4 points correct [from their table]
	B1
	1 square

	
	all points correct [from their table]
	B1
	

	
	smooth curve through their points
	B1
	straight line B0

	
	
	
	

	(d)(i)
	tangent drawn and attempt to find gradient
	M1
	

	
	
gradient
	A1
	allow [-12, -8]

	
	
	
	

	(ii)
	metres per second or m/s or ms-1
	B1
	

	
	
	
	

	(iii)
	she is descending/falling at 10 m/s 
(after 1 second)
	E1
	allow “speed of descent/falling” or similar, but not “average speed”

	
	
	
	

	(e)
	

	M1ft
	

	
	

	
	

	
	

	M1 ft
	

	
	
or 3.87 or 3.9 (seconds)
	A1 cao
	

	
	Total
	15
	





	Question
	Solution
	Marks
	Comments

	5(a)
	
(seconds)
	B1
	

	
	
	
	

	(b)
	

	M1
	   M1

	
	

or 
	A1
	
Not  

	
	
	
	

	(c)
	

	
	

	
	
(metre)
	B1
	

	
	
	
	

	(d)
	graph has correct curvature
	B1
	

	
	through the origin
	B1
	

	
	
	
	

	(e)(i)
	

	M1
	

	
	

	A1
	allow 4.9

	
	

	
	

	
	
	
	

	(e)(ii)
	

	M1
	allow ft from (e)(i)

	
	
(m)
	A1 cao
	allow [0.16, 0.17]

	
	Total
	10
	





	Question
	Solution
	Marks
	Comments

	6(a)
	Plot all points correctly
	B1
	

	
	Straight line
	B1
	

	
	
	
	

	(b)
	Box ticked ‘No’ and straight line does not pass through (0,0)
	B1f
	Accept ‘Yes’ if ‘their’ line passes through (0,0)

	
	
	
	

	(c)(i)
	‘their’ Gradient (vert./horiz.) or 1/40
	B1f
	

	
	
	
	

	(ii)
	‘Their’ intercept or 500
	B1f
	

	
	
	
	

	(iii)
	P =  ‘their’ 1/40S + ‘their’ 500 (o.e)
	B1f
	40P – S = 20 000

	
	
	
	

	(d)(i)
	50P = S + 30 000
	M1
	

	
	P = 1/50S + 600
	A1
	


	
	
	
	

	(ii)
	Plot at least two points correctly
	B1
	

	
	Correct straight line
	B1
	

	
	
	
	

	(iii)
	20 000
	B1
	

	
	
	
	

	(iv)
	Point of intersection mentioned or 
(20 000, 1000) indicated.
	B1
	

	
	Total
	12
	





	Question
	Solution
	Marks
	Comments

	7(a)
	L1 = 160x0.8 + 0.1x80 = 136
	B1
	accept 128 + 8 = 136

	
	F1 = 240 – 136 = 104
	B1
	accept 0.9x80 + 0.2x160 = 104 (72 + 32)

	
	
	
	

	(b)
	n	Ln	Fn
	
	

	
	 0	160	80
	
	

	
	1	136	104
	
	

	
	2	119	121
	B1B1ft
	240 – their 107

	
	3	107	133
	B1B1ft
	240 – their 94

	
	4	99	141
	B1
	Penalise decimal values 1st time only

	
	5	93	147
	B1
	

	
	
	
	

	(c)
	Fn-1 = 240 – Ln-1  
	
	

	
	Ln = 0.8Ln-1 + 0.1(240 – Ln-1)
	    M1
	

	
	Ln = 0.7Ln-1 + 24
	A1
	

	
	
	
	

	(d)
	L = 0.7L + 24
	M1
	

	
	L = 80
	A1
	often done by repeated steps

	
	
	
	

	(e)
	x = 0.2
	B1
	

	
	y = 0.9
	B1
	

	
	Notation mark in (a) use of L1 and F1
Argument mark in (c) or (d)
Argument in (c) must include the line 
Ln = 0.8 Ln-1 + 24 – 0.1Ln-1

	
	

	
	Total
	14
	





	Question
	Solution
	Marks
	Comments

	8(a)(i)

	

15.4 (million)
	M1
A1
	
15.406

	(ii)


	

ln30 – ln10.2 = t ln 1.0529
2011
	M1
M1 dep
A1
	
t = 20.9 (3) or 21
Allow 2010

	(b)(i)

	

18.5 (million)
	M1
A1
	18.4685
18.4 is M1A0

	(ii)


	

ln30 – ln10.2 = 0.2855 lnt
2034
	M1
M1 dep
A1
	
t = 43.7 (58) or 44
Allow 2033

	(c)
	Cannot use negative values of t
	B1
	O.E cannot use t = 0
B0 for negative number of passengers

	(d)


	At start 1st model above 2nd
1 or 2 crossovers

Large t, 1st model above 2nd
	B1
M1
A1
	

	
	TOTAL
	14
	




	Question
	Solution
	Marks
	Comments

	9(a)(i)
	289 or 290, 359, 385
	B2
	B1 for 2 correct

	(a)(ii)
	
5 correct plots to  square accuracy
	B2
	B1 for 4 correct

	
	
smooth correct curve through their 5 correct points to square accuracy
	B1
	No double lines, no thick 
lines, no kinks

	(b)
	
2 = 
	M1
	Allow embedded answer

	
	50.(1)
	A1
	


	(c)
	375
	B1
	375.37

	
	

	M1
	or reversed

	
	4.3
	A1
	4.2
allow –ve

	(d)
	400
	B1
	

	
	TOTAL
	11
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