2022 Best Guess Paper 1B      Questions

Q1.
 
Bhavin, Max and Imran share 6000 rupees in the ratios 2 : 3 : 7
Imran then gives file_0.jpg

file_1.wmf

 of his share of the money to Bhavin.
What percentage of the 6000 rupees does Bhavin now have? 
Give your answer correct to the nearest whole number.















........................................................... %

 
(Total for question = 5 marks)
 


Q2.

(a) Find the Highest Common Factor (HCF) of 54 and 90







...........................................................
(2)
(a) Find the Lowest Common Factor (LCF) of 54 and 90







...........................................................
(2)

(Total for question = 4 marks)


Q3.
 
Chen invests 40 000 yuan in a fixed&#8208;term bond for 3 years.
The fixed&#8208;term bond pays compound interest at a rate of 3.5% each year.
(a)  Work out the value of Chen's investment at the end of 3 years. Give your answer to the nearest yuan.















 ........................................................... yuan
(3)
Wang invested P yuan. 
The value of his investment decreased by 6.5% each year.
At the end of the first year, the value of Wang's investment was 30 481 yuan.
(b)  Work out the value of P.










P = ........................................................... 
(3)
 
(Total for question = 6 marks)
 


Q4.
 
(a)  Write file_2.jpg
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 + file_4.jpg
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 as a single fraction in its simplest form. 












 ........................................................... 
(3)
(b)  Simplify     file_6.jpg
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 ........................................................... 
(2)
(c)  Solve    file_8.jpg

file_9.wmf

y + file_10.jpg

file_11.wmf

y = 5 
Show clear algebraic working.












y = ........................................................... 
(3)
 
(Total for question = 8 marks)
 


Q5.
 
(a)  Expand and simplify 3x(2x + 3) – x(3x + 5)










 ........................................................... 
(2)
(b)  Make t the subject of the formula p = at – d










 ........................................................... 
(2)
Given that file_12.jpg

file_13.wmf


(c)  work out the value of n.










n = ........................................................... 
(2)
 
(Total for question = 6 marks)
 


Q6.
 
(a)  Factorise     g2 + 4g



...........................................................
(2)

(b)  Factorise     e2 − 2e − 24





...........................................................
(2)

  
(Total for question = 4 marks)


Q7.
 
(a)   Factorise   2t2 − 7t + 3






...........................................................
(2)

(b)   Rearrange the formula y = a − bx2 to make x the subject.












x = ...........................................................
(3)

(Total for Question is 5 marks)


Q8.
 
Solve the equation 5x2 + 8x – 23 = 0 
Show your working clearly. 
Give uyou solutions correct to 3 significant figures.












 ........................................................... 
 
(Total for question = 3 marks)
 


Q9.
 
The sum of the first 48 terms of an arithmetic series is 4 times the sum of the first 36 terms of the same series.
Find the sum of the first 30 terms of this series.













































 ........................................................... 
 
(Total for question = 5 marks)
 


Q10.
 
Here is a sequence of patterns made from dots.
file_14.jpg

file_15.wmf


(a)  In the space below, draw Pattern number 4.








(1)
This rule can be used to find the number of dots in a pattern of the sequence.
file_16.jpg
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(b)  Work out the number of dots in Pattern number 7.

...........................................................
(2)
A pattern has exactly 41 dots.
(c)  Work out the Pattern number.

...........................................................
(2)
T is the number of dots in Pattern number n.
(d)  Write down a formula for T in terms of n.

...........................................................
(3)
 
(Total for question = 8 marks)
 


Q11.
 
A particle moves along a straight line. 
The fixed point O lies on this line. 
The displacement of the particle from O at time t seconds is s metres, where

s = t3 − 6t + 3

(a)  Find an expression for the velocity, v m/s, of the particle at time t seconds.





v = ...........................................................
(2)

(b)  Find the acceleration of the particle at time 5 seconds.





........................................................... m/s2
(2)
  
(Total for Question is 4 marks)


Q12.
 

file_18.jpg
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(a)  Express the composite function gf in the form gf:x → ... 
       Give your answer as simply as possible.










gf:x → ...........................................................
(2)

(b) Express the inverse function g−1 in the form g−1:x → ...










g−1:x → ...........................................................
(3)

  
(Total for question = 5 marks)


Q13.
 
The diagram shows a triangle.
file_20.jpg
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Work out the value of x.















x = ........................................................... 
 
(Total for question = 4 marks)
 


Q14.
 
file_22.jpg

file_23.wmf


The diagram shows a hexagon ABCDEF. 
BC is parallel to ED.
Work out the size of the obtuse angle DEF.






























 ........................................................... °
 
(Total for question = 5 marks)
 


Q15.
 
file_24.jpg
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The diagram shows a solid prism. 
The cross section of the prism is a trapezium. 
The lengths of the parallel sides of the trapezium are 11 cm and 7 cm. 
The perpendicular distance between the parallel sides of the trapezium is 10 cm. 
The length of the prism is 12 cm.

(a)  Work out the area of the trapezium.





........................................................... cm2
(2)

(b)  Work out the volume of the prism.





........................................................... cm3
(2)
  
(Total for Question is 4 marks)


Q16.
 
The diagram shows a solid cylinder with radius 3 m.
file_26.jpg
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The volume of the cylinder is 72π m3
Calculate the total surface area of the cylinder. 
Give your answer correct to 3 significant figures.

























 ........................................................... m2
 
(Total for question = 5 marks)
 


Q17.

file_28.jpg
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A cylinder has a diameter of 15 cm and a height of 26 cm.

Work out the volume of the cylinder. 
Give your answer correct to 3 significant figures.












........................................................... cm3

(Total for question is 3 marks)


Q18.
 
The diagram shows triangle PQR.
file_30.jpg
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Calculate the length of PR. 
Give your answer correct to 3 significant figures.










 ........................................................... cm
 
(Total for question = 3 marks)
 


Q19.
 

file_32.jpg
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Work out the value of x. 
Give your answer correct to 3 significant figures.










x = ...........................................................

  
(Total for question = 3 marks)


Q20.

The incomplete table shows information about the times, in minutes, that runners took to 
complete a race.
file_34.jpg
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(a) Use the histogram to calculate the number of runners who took between 40 and 50 
minutes to complete the race.





...........................................................
(2)

(b) Complete the histogram for the remaining results.
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(2)

Runners who achieved a time between 37 and 48 minutes to complete the race were 
each awarded a silver medal.

(c) Calculate an estimate of the number of runners awarded silver medals.






...........................................................
(2)

(Total for question is 6 marks)


Q21.
 
There are 52 cards in a pack. 
12 cards are picture cards. 
40 cards are number cards.
Melina takes at random a card from the pack. 
She keeps the card and then takes at random a second card from the remainder of the pack.
(a)  Complete the probability tree diagram.
file_38.jpg
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(3)
(b)  Work out the probability that the two cards Melina takes are both picture cards or both number cards.












 ........................................................... 
(3)
 
(Total for question = 6 marks)
 


Examiner's Report

Q1.
 
Whilst many correct answers were seen, some students were unable to successfully navigate their way through this problem. It was not uncommon, for example, to see students who correctly shared £6000 in the given ratio but then found file_40.jpg
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 of £1000 rather than £3500. Those who did get as far as calculating file_42.jpg
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 of £3500 then frequently forgot to add this to Bhavin's share or subtracted this instead. A number of students stopped at £3100 instead of continuing on to give this as a percentage of £6000.
 


Q2.

A common incorrect answer to part (a) was 9, usually coming from those students who tried to list factors rather than find the prime factors of each number. Some students, in error, gave the Lowest Common Multiple in (a) and the Highest Common Factor in (b). Quite a few found factors correctly in part (a) but were not sure what came next. A few gave their answer as a product of factors only. Those approaching (b) by listing multiples often did not notice 270 and gave 540 as the answer.


Q3.
 
This two-part percentages question saw students tackle compound interest and reverse percentages. Part (a) was answered well with most able to give an answer in range for 3 marks. Of those that didn't, some picked up 1 mark for finding 3.5% or 103.5% of 40,000. Some students gained 0 marks for attempting a complete compound method but used an incorrect multiplier such as 3.5 or 1.35. For (b) the modal marks were 0 or 3. The most common incorrect method was to find 6.5% of 30,481 and add it on. Some students did obtain 1 mark for a statement such as 93.5% = 30,481.
 


Q4.
 
Most students gained full marks in part (a). Errors included incorrectly expanding one of the brackets and changing the denominators to 8 rather than 15. Some worked with no denominator at all while others worked exclusively on the numerator before introducing the denominator later. In part (b), scoring full marks proved to be quite difficult. The most common error was a failure to evaluate the cube root of 8. Common incorrect answers included 8a3e2 and file_44.jpg
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a3e2. Part (c) required students to show algebraic working. Those who did show such method usually scored full marks but a significant minority attempted to solve the equation by a non-algebraic approach including trial and improvement, thus scoring no marks. 
 


Q5.
No Examiner's Report available for this question

Q6.
 
Part (a) was invariably correct. One consistent error in part (b) was to put the negative sign with the 4 rather than with the 6, some did just take e out as a common factor for the first two terms and offered e(e − 2) − 24 as an answer which gained no marks.
 


Q7.
 
Whilst the majority of candidates understood that to factorise a quadratic, two brackets were necessary, some took t outside a bracket for the first two terms only. A few candidates misunderstood the question and attempted to solve the equation 2t2 - 7t + 3 = 0 by substituting into the quadratic formula and so gained no marks.
In part (b), some candidates failed to gain the accuracy mark through failing to deal correctly with a negative sign. Others failed at the first step by misplacing a negative sign at this early stage.


Q8.
 
The vast majority of responses included working as demanded by the question. This was generally very well answered by those who recognised the need to use the quadratic formula. Some students made errors when substituting into the formula. A minority of students appeared to have used their calculator to solve the quadratic equation for them and therefore did not show any working as required by the question.
 


Q9.
 
We saw a fair number of blank responses on this high grade question, but some students had a go and were often able to pick up a method mark for putting the correct values for the sum of the first 48 terms, the first 36 terms or the first 30 terms of the sequence. Some were able to form a correct equation, although it was not uncommon to multiply the wrong amount by 4. Some students used strange methods to come up with actual values for a and d which of course is not possible from the information provided in the question. It was pleasing to occasionally see a perfectly correct response.
This was a question where clear layout was essential. Those candidates that took care to present their work in a logical way were often successful whereas where working was muddled candidates often lost their way and also lost marks they might otherwise have gained.
 


Q10.
 
Some students failed to provide the correct number of dots – sometimes adding in an additional row. In part (d) it was often T rather than n that was multiplied by 3. Although many correct formulae were seen, some students deliberately rearranged their formula and so gave a formula for n in terms of T rather than a formula for T in terms of n as required.
 


Q11.
 
There was a clear lack of understanding demonstrated by many of candidates throughout this question. Whilst many candidates were able to differentiate the given expression successfully in (a), only a small percentage of these realised that they had to differentiate again in part (b) to find the acceleration before substituting the given value of t.


Q12.
 
Those who were familiar with composite functions usually gained one mark in part (a) but some failed to simplify the expression sufficiently and others made mistakes, usually with attempts to cancel. There were not too many instances of working out fg(x) nor of simply multiplying f and g. Those familiar with inverse functions were able to score at least one mark in part (b), but full marks required an ability to rearrange equations. The latter was beyond a large number of students, often because they did not grasp the principal of using factorisation to isolate the intended subject of the formula.
 


Q13.
 
This was a well answered question where the majority of students scored full marks. Generally, they set up the original equation well and followed the steps through to reach the correct answer. There were some attempts to multiply (4x + 10) and (x + 20) and others ignored the third angle of 30 or failed to add 4x + x correctly.
 


Q14.
 
On the whole this question was fairly well done, but a common misunderstanding was what was meant by an obtuse angle, many giving the answer as the reflex angle DEF and were only able to benefit from 3 marks out of 5. Clearly, knowing what is meant by reflex and obtuse is a very low grade, so students at this level do need to be made aware of the concepts. A pleasing number of students were able to pick up one mark for the angle sum of a hexagon and for some this was the only mark awarded. A significant number of candidates incorrectly thought that angle EDC was 144° because it was opposite angle ABC.
Incorrect solutions that in some cases led to correct answers included making incorrect assumptions, eg that FDC or AED were straight lines. By far the most common correct method, was to calculate the total for the angles in a hexagon, find angle EDC by interior angles and find the remaining angle for reflex FED and then finalise by subtracting FED from 360°.
Some very clever responses were seen involving a thorough understanding of angles on parallel lines which was very pleasing.
 


Q15.
 
It is unfortunate that quite a number of candidates did not seem to realise that both formulae needed for parts (a) and (b) were on the formula sheet and instead they divided the front face up into rectangles and triangles. In a minority of cases, they applied the trapezium formula incorrectly and multiplied the parallel sides rather than adding them. Other candidates found, or attempted to find, the total surface area of the prism and gained only one mark.

In part (b) a majority of students were able to see how this linked with part (a) and secured full marks.


Q16.
 
Many fully correct answers but equally as many found just the curved surface area so losing 2 of the 5 marks.
There were a large number of students who misread the volume as 72 so losing any accuracy marks.
 


Q17.

At Foundation level there were frequent misunderstandings about rounding to 3 significant figures but these were not penalised provided a more accurate answer was found in the body of the script. Most recognised the need to divide the 15 by 2 to use a radius of 7.5 in the volume formula. Those who did not picked up 1 mark out of 3 for using the value of 15.


Q18.
 
Most students recognised that they had to use the cosine rule to find the length of PR and scored at least 1 mark for a correct first line. However, many of these students got the incorrect answer mostly because they did not get their order of operations correct. Students should be encouraged to show their answer to 17.82 + 26.32 as 1008.53... and then show that 2(17.8)(26.3) cos 36° = 757.466... before they actually do the subtraction as this might then focus the student on doing the correct calculation. The vast majority of students who got to 251(.06...) went on to get the final mark by square rooting their answer. The most common incorrect method was using the triangle as right angled and writing to 26.3 sin 36° = 15.5 thereby scoring no marks.
 


Q19.
 
This was a standard question requiring the straight forward application of Pythagoras's theorem; this question was very well done. A minority of students lost the final accuracy mark for jumping straight from √193 to an incorrectly rounded answer.
 


Q20.

Parts (a) and (b) were generally well answered and part (c) less so. Most candidates were able to see easily from the 4th interval (50 ≤ t ≤ 60) that 1 cm2 = 2 runners, or obtained the correct frequency densities from this same interval.
In part (c) a follow through method mark was allowed for those candidates that failed to achieve the correct answer to part (a), however a detailed partition of two intervals was the preferred method to achieve the correct answer and many failed in this task.


Q21.
 
Most students were able to complete the first branch in part (a) but marks were often lost by those who didn't take into account that Melina keeps the first card rather than placing it back into the pack of cards. A small proportion wrote whole numbers on the tree diagram, not fractions. In part (b), most responses scored 0 or 3 marks. Errors included adding their probabilities along a branch rather multiplying.
 


Mark Scheme

Q1.
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Q2.

 
file_48.jpg

file_49.wmf




Q3.
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Q4.
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Q5.
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Q6.
 
The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Q7.
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Q8.
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Q9.
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Q10.
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Q11.
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Q12.
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Q13.
 
file_74.jpg

file_75.wmf


 


Q14.
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Q15.
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Q16.
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Q17.
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Q18.
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Q19.
 
The correct answer, unless clearly obtained by an incorrect method, should be taken to imply a correct method.
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Q20.
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Q21.
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