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INTRODUCTION


Higher Biology


The assessment materials included in this book are designed to provide practice and to support revision for the Higher Biology Course examination, which is worth 80% of the final grade for this course.


The materials are provided in two sections.





1  Practice Questions



2  Practice Exams: Practice Exam A and Practice Exam B





Together, these give overall and comprehensive coverage of the assessment of





•  Knowledge and its Application: demonstrating knowledge and understanding (dKU) and applying knowledge and understanding (aKU)



•  Skills of Scientific Inquiry (SSI): planning, selecting, presenting, processing, predicting, concluding, evaluating.





(See the section on student margins on page v for the specific requirements of these types of assessment.)


The Higher Biology course is split into three areas of study: 1 DNA and the genome; 2 Metabolism and survival; 3 Sustainability and interdependence. These areas are further divided into Key Areas, which we have numbered 1.1, 1.2, …, 2.1, 2.2, …, 3.1, 3.2, …, etc. Please refer to the course specification document, which can be found at https://www.sqa.org.uk/files_ccc/HigherCourseSpecBiology.pdf, for full descriptions of the requirements of each Key Area. This is an important tool in your revision.


Practice Questions


The practice questions are arranged in sets to reflect the different types of question which are used in the Higher Biology examination, as shown in the grid below. There are 300 marks worth of questions.
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HOW TO ANSWER


Each set of questions starts with a short commentary which describes the question type and gives some support in answering them.
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Practice Questions Key Area index grid


The Practice Questions index grid on page vii shows the pattern of coverage of the knowledge in the Key Areas and the skills across the practice questions.


After working on questions from Key Areas across an area of study, you might want to use the check boxes to assess your progress. We suggest marking like this [−] if you are having difficulty (less than half marks), like this [+] if you have done further work and are more comfortable (more than half marks), and like this [*] if you are confident you have learned and understood an entire area of study (nearly full marks). Alternatively, you could use a ‘traffic light’ system using colours – red for ‘not understood’, orange for ‘more work needed’ and green for ‘fully understood’. If you continue to struggle with a set of Key Area questions, you should see your teacher for extra help.



Practice Exams



Each Practice Exam has been carefully assembled to be very similar to a typical Higher examination question paper. Your Higher examination has 120 marks and is divided into two papers.


Paper 1 – Objective test, which contains 25 multiple choice items worth one mark each and totalling 25 marks altogether.


Paper 2 – Structured questions, which also contain extended response questions, totalling 95 marks altogether.


In each Practice Exam, the marks are distributed evenly across the three Key Areas of the course and about 90 marks are for the demonstration and application of knowledge. The remaining marks are for the application of skills of scientific inquiry.


In each Practice Exam, 70% of the marks are set at the standard of Grade C and the remaining 30% are more difficult marks set at the standard for Grade A. We have attempted to construct each Practice Exam to represent the typical range of demand in a Higher Biology paper.


Grading


The two Practice Exams are designed to be equally demanding and to reflect the National Standard of a typical SQA paper. Each exam has 120 marks – if you score 60 marks that’s a C pass. You will need about 72 marks for a B pass and about 84 marks for an A. These figures are a rough guide only.


Timing


If you are attempting a full Practice Exam, limit yourself to 3 hours to complete it. Get someone to time you! You should take no more than 40 minutes for Paper 1 and no more than 2 hours and 20 minutes for Paper 2.


Practice Exam Key Area index grids


The Practice Exam index grids on pages viii–ix show the pattern of coverage of the knowledge in the Key Areas and the skills across the two papers. We have provided a marks total for each Key Area and each Skill. Scoring more than half of these marks suggests you have a good grasp of the content of that specific Key Area or Skill. You could use the check boxes to record your total mark for each area of study.


Student margins


All question pages have margins. The margins have a key to each question to show what is being tested, as shown in the table below.
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Techniques



There are six laboratory techniques with which you should be familiar for your Higher Biology Exam. You might even use one of these for your Assignment. The grid below shows the questions across this book which are related to these techniques. If you are not sure about any of the techniques or the questions referenced, you should ask your teacher for some advice.
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Using the questions and practice exams


We recommend working between attempting questions or papers and studying the answers (see below).


Where any difficulty is encountered, it is worth trying to consolidate your knowledge and skills. Use the information in the student margin to identify the type of question you find most tricky. Be aware that Grade A-type questions are expected to be challenging – these are identified in the answers section.


You will need a pen, a sharp pencil, a clear plastic ruler and a calculator for the best results. A couple of different coloured highlighters could also be handy.


Answers


The expected answers on pages 39–52 and 98–120 give National Standard answers, but, occasionally, there may be other acceptable answers. Each answer has a reference to the level of demand of the question – C for questions at a demand level of Grade C and A for those at a demand level of Grade A. In questions with more than one mark, any C level answers are noted first, for example, CA, CCCA. The answers to the Practice Exams also have commentaries with hints and tips provided alongside. Do not feel you need to use them all!


The commentaries focus on the biology itself as well as providing hints and tips, advice on wording of answers and information about commonly made errors.


Revision


There are 23 Key Areas, so covering two each week would need a 12-week revision programme. Starting during your February holiday should give you time for the exam in May – just! You could use the Revision Calendar at www.hoddergibson.co.uk/ESEP to help you plan and keep a record of your progress.


We wish you the very best of luck!





KEY AREA INDEX GRIDS


Practice Questions


This Key Area index grid will guide you when looking for questions by question type or by Area of Study.
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Practice Exam A


This Key Area index grid will guide you when looking for questions by question type or by Area of Study.
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Practice Exam B


This Key Area index grid will guide you when looking for questions by question type or by Area of Study.
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PRACTICE QUESTIONS


Question type: Multiple-choice
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HOW TO ANSWER


In your examination, Paper 1 consists entirely of multiple-choice questions. There are 25 questions for 1 mark each. Each question should take about 1.5 minutes and has only one correct answer. In practice, some questions might take a bit longer if there is a lot to read or if calculations or genetic crosses are involved. Others can be answered more quickly if they require straightforward recall. The time for these questions is taken up in reading and thinking – there is no writing, only a mark in a grid, although you may need to do some working. You should spend no more than 40 minutes on Paper 1 in your examination.


When tackling multiple-choice questions, read the question thoroughly and try to think of the answer without studying the options. Then look at the options:





•  If your answer is there, that’s the job done.



•  If you are not certain of an answer, read through the question again and choose the option that seems the best fit.



•  Or, you can try to eliminate options that you are sure are not correct, before making your choice.
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Top Tip!


In your examination, any rough working for Paper 1 should be done on the additional space for answers and rough work, provided at the end of the supplied answer booklet.
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Try not to leave any question without an answer marked – complete the grid for each question as you work through.


For these multiple-choice practice questions, you may circle the letter corresponding to your chosen answer, or write your answers on a separate piece of paper.
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  1  The diagram represents the components of a single DNA nucleotide.




[image: ]




Which row in the table identifies these components?
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STUDENT MARGIN: Applying KU



  2  The following are structures into which DNA can be organised within cells.







      1  linear chromosome


      2  circular chromosome


      3  circular plasmid







Into which of these structures is DNA organised in prokaryotic cells?







      A  1 only


      B  2 only


      C  1 and 2 only


      D  2 and 3 only


STUDENT MARGIN: Demonstrating KU







  3  The statements refer to events in the replication of a lagging strand of DNA.







      1  Primers bind to template chains.


      2  DNA ligase forms sugar–phosphate links.


      3  Hydrogen bonds break.


      4  DNA polymerase adds free nucleotides to strand.


      5  Double helix unwinds.







In which order do these events occur?







      A  1, 2, 4, 3, 5


      B  5, 3, 4, 1, 2


      C  5, 3, 1, 4, 2


      D  1, 3, 2, 4, 5


STUDENT MARGIN: Demonstrating KU







  4  The diagram shows a technique which can be used to separate fragments of DNA to produce a profile.
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This technique is







      A  electrophoresis which separates and fragments according to their size and charge


      B  chromatography which separates and fragments according to their size and charge


      C  electrophoresis which separates and fragments according to their solubility in agarose gel


      D  chromatography which separates and fragments according to their solubility in agarose gel.


STUDENT MARGIN: Applying KU








  5  The list shows different ribonucleic acid molecules which occur in living cells.







      1  mRNA


      2  tRNA


      3  rRNA







Which row in the table matches the types of RNA with their functions?
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STUDENT MARGIN: Demonstrating KU







  6  The diagram represents the chemical structure of a folded polypeptide.
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Which row in the table identifies parts X and Y?
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STUDENT MARGIN: Applying KU


  7  Cellular differentiation occurs because







      A  cells express some of their genes but not others


      B  cells all have a different genetic composition


      C  different cells contain a different set of chromosomes


      D  different cells lack some genes.


STUDENT MARGIN: Demonstrating KU







  8  There are two types of human stem cell.







      1  embryonic stem cells


      2  tissue stem cells







Which row in the table describes properties of embryonic and tissue stem cells?




[image: ]




STUDENT MARGIN: Demonstrating KU








  9  Most of a eukaryotic genome consists of







      A  genes that code for proteins


      B  non-coding sequences that code for proteins


      C  genes that code for RNA


      D  non-coding sequences.


STUDENT MARGIN: Demonstrating KU








10  The list shows three different ribonucleic acid molecules which occur in living cells.







      1  mRNA


      2  tRNA


      3  rRNA







Which row in the table shows features related to the functions of these RNAs?
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STUDENT MARGIN: Demonstrating KU








11  A frame-shift mutation can be the result of







      A  a nucleotide deletion


      B  a gene duplication


      C  a single nucleotide substitution


      D  a nucleotide change at a splice site.


STUDENT MARGIN: Demonstrating KU








12  A single gene mutation could be a change in the







      A  structure of a chromosome caused by deletion of a gene


      B  number of genes on a chromosome caused by duplication


      C  structure of a chromosome caused by translocation


      D  base sequence of DNA caused by substitution.


STUDENT MARGIN: Demonstrating KU








13  Bacteria and archaea can exchange genetic material







      A  by both horizontal and vertical transfer between individuals in the same generation


      B  to offspring by horizontal transfer


      C  between individuals in the same generation by vertical transfer only


      D  by both horizontal and vertical transfer.


STUDENT MARGIN: Demonstrating KU








14  A new species is considered to have evolved when its population







      A  is isolated from other populations by an ecological barrier


      B  shows changes in phenotype frequency due to mutations


      C  can no longer interbreed successfully with other populations


      D  is subjected to increased selection pressure in its habitat.


STUDENT MARGIN: Demonstrating KU








15  Bioinformatics is the







      A  use of genome information in prescribing drugs


      B  the study of evolutionary history and relationships
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