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Basic Trigonometric Ratios
Understanding the primary ratios of sine, cosine, and tangent is the foundation of trigopnometry.
These ratios are defined for acute angles in a right-angled triangle.
Primary Ratios

- Sine (sin): \(\sin \theta = \frac{\text{Opposite side}}{\text{Hypotenuse}}\)

- Cosine (cos): \(\cos \theta = \frac{\text{Adjacent side}}\text{Hypotenuse}}\)

- Tangent (tan): \(\tan \theta = \frac{\text{Opposite side}}{\text{Adjacent side}}\)
Reciprocal Ratios

- Cosecant (cosec or csc): \(\csc \theta = \frac{1}\sin \theta} =
\frac{\text{Hypotenuse}}{\text{Opposite}}\)

- Secant (sec): \(\sec \theta = \frac{1}{\cos \theta} = \frac{\text{Hypotenuse}}{\text{Adjacent}}\)

- Cotangent (cot): \(\cot \theta = \frac{1}\tan \theta} = \frac{\text{Adjacent}}{\text{Opposite}}\)
Basic Trigonometric Identities
These identities are essential tools for simplifying trigopnometric expressions and solving equations.
Pythagorean ldentities

- \(\sin"2 \theta + \cos”2 \theta = 1\)

-\(1 + \tan”"2 \theta = \sec”2 \theta\)

-\(1 + \cot"2 \theta = \csc"2 \theta\)

Reciprocal Identities
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- \(\csc \theta = \frac{1}{\sin \theta}\)

- \(\sec \theta = \frac{1}\cos \theta}\)

- \(\cot \theta = \frac{1}{\tan \theta}\)
Quotient ldentities

- \(\tan \theta = \frac{\sin \theta}{\cos \theta}\)
- \(\cot \theta = \frac{\cos \theta}{\sin \theta}\)

Angles and their Trigonometric Values

Knowing the sine, cosine, and tangent values for standard angles (30°, 45°, 60°, 90°, etc.) is vital.
Standard Angle Values

Angle (°)sin ?cos ?tan
?20°01030°\(\frac{1LH{2M\)\(\frac{\sqrt{3}{2}\)\frac{1K\sqrt{3}}\)45°\(\frac{\sqrt{2}{2}\)\(\frac{\sqrt{2} {2}\)
160°\(\frac{\sqrt{3}{2\)\(Mfrac{1{2}\)\(\sqrt{3}\)90°10undefined

Angle Sum and Difference Formulas

These formulas allow calculation of trigonometric functions of sums or differences of angles.
Sum Formulas
-\(\sin (A + B) =\sin A \cos B + \cos A \sin B\)
-\(\cos (A + B) = \cos A \cos B - \sin A \sin B\)
-\(\tan (A + B) = \frac{\tan A + \tan B}{1 - \tan A \tan B}\)
Difference Formulas
-\(\sin (A - B) =\sin A \cos B - \cos A \sin B\)
-\(\cos (A - B) =\cos A \cos B + \sin A \sin B\)
-\(\tan (A - B) = \frac{\tan A - \tan B{1 + \tan A \tan B}\)
Double Angle Formulas

These are special cases of the sum formulas used when the angles are doubled.

Formulas
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- \(\sin 2\theta = 2 \sin \theta \cos \theta\)
- \(\cos 2\theta = \cos”2 \theta - \sin"2 \theta = 2 \cos"2 \theta - 1 = 1 - 2 \sin"2 \theta\)
- \(\tan 2\theta = \frac{2 \tan \theta}{1 - \tan”"2 \theta}\)

Product-to-Sum and Sum-to-Product Formulas

These formulas facilitate the transformation of products into sums and vice versa, which is useful in
integration and simplifying expressions.

Product-to-Sum Formulas

-\(\sin A \sin B = \frac{1}{2} [\cos (A -B) -\cos (A + B) ]\)
-\(\cos A \cos B =\frac{1{2} [\cos (A-B) +\cos (A+B) ]\
-\(\sin A \cos B = \frac{1}{2} [ \sin (A + B) +\sin (A-B) ]\)

Sum-to-Product Formulas

-\(\sin A +\sin B = 2 \sin \frac{A + B}{2} \cos \frac{A - B{2}\)
-\(\sin A -\sin B = 2 \cos \frac{A + B2} \sin \frac{A - BH{2}\)

- \(\cos A + \cos B = 2 \cos \frac{A + B}{2} \cos \frac{A - B{2}\)
-\(\cos A - \cos B = -2 \sin \frac{A + BH{2} \sin \frac{A - B{2}\)

Inverse Trigonometric Functions

Inverse functions are used to find angles when the value of a trigonometric ratio is known.

Definitions and Domains

- \(\sin™{-1} x\) or \(\arcsin x\): \(\theta \in \left[-\frac{\pi}{2}, \frac{\pi{2}\right]\), \(x \in [-1, 1]\)
-\(\cos™-1} x\) or \(\arccos x\): \(\
Understanding BSc 1st Year Maths Trigonometry Formulae: A Comprehensive Guide

Trigonometry forms a crucial part of the first-year BSc mathematics curriculum. The subject revolves
around the relationships between the angles and sides of triangles, especially right-angled triangles.
mastering the BSc 1st Year Maths Trigonometry Formulae is essential for solving a wide variety of
problems, from basic calculations to advanced applications in physics, engineering, and computer
science. This guide aims to provide a detailed, structured overview of the key formulae, concepts,
and their applications, helping students build a solid foundation in trigonometry.
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Introduction to Trigonometry in BSc 1st Year
Trigonometry is the branch of mathematics that deals with the study of the relationships between the
angles and sides of triangles. In the context of BSc 1st year, students primarily focus on right-angled

triangles, but the concepts extend to general triangles as well.

Understanding the fundamental trigonometric ratios and their properties is vital because these serve
as the building blocks for more complex topics like identities, equations, and applications.

Core Trigonometric Ratios and Definitions
Primary Ratios
In a right-angled triangle, for an acute angle ?:
- Sine (sin ?) = Opposite side / Hypotenuse
- Cosine (cos ?) = Adjacent side / Hypotenuse
- Tangent (tan ?) = Opposite side / Adjacent side
Reciprocal Ratios
- Cosecant (cosec ?) = 1/ sin ? = Hypotenuse / Opposite side
- Secant (sec ?) =1/ cos ? = Hypotenuse / Adjacent side
- Cotangent (cot ?) = 1/ tan ? = Adjacent side / Opposite side
Fundamental Trigonometric Identities
These identities are essential tools for simplifying expressions and solving equations:
Pythagorean Identities
-sin2?+cos?2?=1
-1l+tan?2? =sec??

-1l+4+cotz2?=csc2?

Quotient Identities
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-tan?=sin ?/cos ?
-cot?=cos?/sin?

Reciprocal Identities
-csc?=1/sin?
-sec?=1/cos?

Important Trigonometric Formulae in BSc 1st Year

- Angle Sum and Difference Formulas
These formulas are used to find the sine, cosine, and tangent of sums or differences of angles.
-sin(A+B)=sinAcosB+cosAsinB
-cos(A+B)=cosAcosB?sinAsinB
-tan (A£B) = (tan A+ tan B) / (1 ? tan A tan B)
- Double Angle Formulas
Useful for expressing functions of double angles:
-sin2A=2sin Acos A
-CO0S2A=Cc0s?A?sinPA=2cos2A?1=17?2sin2A
-tan2A=2tan A/ (1 ?tanz A)
- Half-Angle Formulas
These are derived from double-angle formulas and help in solving integrals and equations:
-sin2 (A/2)=(1?cosA)/2

-cos2(A/2)=(1+cosA)/2
-tan (A/2) =sin A/ (1 +cos A)=(1?cos A)/sin A
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- Product-to-Sum and Sum-to-Product Formulas

These identities are useful in simplifying products:
-sinAsinB=[cos(A?B)?cos(A+B)]/2
-cosAcosB=[cos(A?B)+cos(A+B)]/2
-sinAcosB=[sin(A+B)+sin(A?B)]/2

Special Angles and Their Trigonometric Values

Understanding the values of trigopnometric functions at special angles is fundamental:

| Angle (°) | Angle (radians) | sin ? | cos ? | tan ? |

R o R

|0°]0]0[1]0]

| 30°|?/6|1/2|?3/2 ] 1/?3|

| 45° | 2/4| 2212 | ?2/2 | 1|

| 60° | 2/3|?3/2|1/2 | ?3 |

| 90°|?/2 1| 0| ? (undefined) |

Application of Trigonometry Formulae in Problem Solving

Solving Equations

Using identities like the Pythagorean and angle sum/difference formulas, students can solve
complex trigopnometric equations efficiently.

Example: Solve for ? in the equation:
sin?+cos?=1

Solution:
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- Square both sides:
(sin ? + cos ?)2 =12

=sin2?+2sin?cos?+cos2?=1

- Use the identities:

sin2 ? + cos2? =1, so:

1+2sin?cos?=1

- Simplify:

2sin?cos?=0

- Which implies:

sin2?=0

- Therefore:

2?=n?,wheren?Z

- Solving for ?:

?=n7?/2

Simplifying Expressions

Applying identities reduces complex expressions to more manageable forms.

Example: Simplify cos2 A ? sinZ A

Solution:
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- Recognize the double-angle identity:

cos 2A = cos2 A ? sinZ A

- So, the expression simplifies to:
cos 2A
Calculating Heights and Distances

Trigonometric formulae are fundamental in real-world measurements, such as determining heights
of tall structures or distances that are not directly measurable.

Example: Find the height of a tower when the angle of elevation from a point on the ground is
known.

Tips for Mastering BSc 1st Year Trigonometry Formulae

- Memorize key identities and special values ? They form the backbone of problem-solving.

- Practice derivations ? Deriving identities enhances understanding.

- Solve varied problems ? From simple to complex to build confidence.

- Understand the geometric interpretations ? Visualize the angles and ratios for better intuition.
- Use diagrams ? Diagrams clarify complex problems and facilitate understanding.

Conclusion

Mastering the BSc 1st Year Maths Trigonometry Formulae is vital for progressing in mathematics
and related fields. This comprehensive guide covers the essential formulas, identities, and concepts,
providing a solid foundation for solving problems efficiently. Regular practice and deep
understanding of these formulae will enable students to confidently tackle trigopnometric problems
and appreciate their applications in real-world scenarios.

Remember, the key to success in trigonometry lies in understanding the principles behind the
formulas, not just rote memorization. Keep practicing, and you'll find that trigonometry becomes an
intuitive and powerful tool in your mathematical toolkit.

QuestionAnswer What are the basic trigonometric ratios in BSc 1st year Maths? The basic ratios
are sine (sin), cosine (cos), and tangent (tan), defined as sin ? = opposite/hypotenuse, cos ? =
adjacent/hypotenuse, and tan ? = opposite/adjacent. What is the Pythagorean identity in
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trigonometry? The Pythagorean identity is sin2? + cos2? = 1. What are the trigonometric formulae for
complementary angles? For complementary angles, sin(90° - ?) = cos ?, cos(90° - ?) = sin ?, and
tan(90° - ?) = cot ?. What is the formula for cotangent in terms of sine and cosine? Cotangent is
given by cot ? = cos ? / sin ?. How do you derive the identities for secant and cosecant? Secant and
cosecant are reciprocals of cosine and sine respectively: sec ? =1/cos ?,csc ? =1/sin ?. What is
the formula for the tangent of sum and difference of two angles? tan(A + B) = (tan A+ tan B) /(1 ?
tan A tan B). How is the double angle formula for sine expressed? sin 2? = 2 sin ? cos ?. What is the
formula for the double angle of cosine? cos 2? = cos?? - sin2?, which can also be written as cos 2? =
2 cos?? - 1 or 1 - 2 sin?2?. What is the general solution for the trigopnometric equations? The general
solution involves adding multiples of 2? (for ? in radians) or 360° (in degrees) to the principal
solutions, e.g., ? = principal solution + n-2?. How do you convert between degrees and radians in
trigonometry? To convert degrees to radians, multiply by ?/180; to convert radians to degrees,
multiply by 180/?.

Related keywords: BSc 1st year, mathematics, trigonometry, formulae, identities, sine, cosine,
tangent, cotangent, secant, cosecant

zimsec list of formulae mathematics

zimsec list of formulae mathematics is an essential resource for students preparing for the
Zimbabwe School Examinations Council (ZIMSEC) mathematics exams. This comprehensive
compilation of formulas serves as a quick reference guide to key mathematical concepts, equations,
and principles that are frequently tested. Mastery of these formulae is crucial for students aiming to
excel in their exams, as they form the backbone of problem-solving across various topics in
mathematics. In this article, we will explore the most important ZIMSEC list of formulae in
mathematics, organized systematically to enhance understanding and recall.

Understanding the Importance of the ZIMSEC List of Formulae

The ZIMSEC list of formulae provides students with a consolidated resource that simplifies complex
mathematical concepts. It minimizes the need to memorize multiple equations scattered across
textbooks and class notes, allowing learners to focus on understanding underlying principles and
applying them effectively.

Having a reliable list of formulae is particularly useful during exam revision, as it enables quick recall
of essential equations needed to solve different types of questions. Additionally, familiarity with
these formulas boosts confidence, reduces exam anxiety, and improves overall performance.
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Categories of ZIMSEC Mathematical Formulae
The formulas are generally categorized based on key branches of mathematics, such as algebra,

geometry, trigonometry, mensuration, coordinate geometry, and calculus. Below is a detailed
breakdown of each category with relevant formulas.

1. Algebra

Algebra involves expressions, equations, and functions. The key formulas include:
- Quadratic Formula: For ax2 + bx + ¢ = 0, the roots are:

X =(-b £ ?(b?-4ac))/2a
- Sum and Product of Roots: For quadratic ax? + bx + ¢ = 0:

- Sum of roots, ? + ? = -b/a
- Product of roots, ?? = c/a

- Factorization formulas:
-(a+b)2=az+ 2ab + b?
-(@a-b)2=az-2ab + b2
-a2-b2=(a+b)(a-hb)

2. Geometry

Geometry formulas are vital for solving problems related to shapes, angles, and distances.
2.1 Perimeter and Area

- Rectangle: Perimeter = 2(1 + w); Area = | x w

- Square: Perimeter = 4a; Area = a2

- Triangle: Perimeter = sum of all sides; Area = %2 x base % height

- Circle: Circumference = 2?r; Area = ?r2

2.2 Volume and Surface Area
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- Cube: Volume = a3; Surface area = 6a2

- Rectangular prism: Volume =1 x w x h; Surface area = 2(lw + Ih + wh)

- Cylinder: Volume = ?r2h; Surface area = 2?r(h +r)

- Sphere: Volume = (4/3)?r3; Surface area = 4?r2

- Cone: Volume = (1/3)?r2h; Surface area = ?r(l + r), where | = slant height
3. Trigonometry

Trigonometry deals with angles and relationships in triangles.

- Basic Ratios:
- Sine: sin ? = opposite/hypotenuse
- Cosine: cos ? = adjacent/hypotenuse
- Tangent: tan ? = opposite/adjacent
- Reciprocal Ratios:
- Cosecant: csc ? = hypotenuse/opposite
- Secant: sec ? = hypotenuse/adjacent
- Cotangent: cot ? = adjacent/opposite
- Trigonometric ldentities:
-sin2?+cos2?=1
-l+tan?2? =sec??
-1+ cot?2?=csc??
4. Mensuration
Mensuration formulas are used to calculate surface areas and volumes of 3D objects.
- Surface area and volume formulas as provided in the geometry section apply here.
- For example, volume of a sphere: V = (4/3)?r3

- Surface area of a cylinder: SA = 2?r(h +r)

5. Coordinate Geometry
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Coordinate geometry involves plotting points, lines, and shapes on a coordinate plane.

- Distance between two points: d = ?[(X? - x?)2 + (y? - y?)?]
- Midpoint formula: M = ((x? + x?)/2, (y? + y?)/2)

- Slope of aline: m = (y? - y?)/(x? - x?)

- Equation of aline: y - y? = m(x - x?)

6. Calculus (Basic Concepts)

Calculus forms part of advanced mathematics, but some basic derivative and integral formulas are
relevant.

- Derivative of power functions: d/dx [x?] = n x??1
- Derivative of constant: d/dx [c] =0

- Integral of x?: ?x?dx=(x??1)/(n+1)+C (n?-1)
- Integral of 1/x: ? 1/x dx =In|x| + C

Tips for Using the ZIMSEC List of Formulae Effectively

To maximize the benefits of the ZIMSEC list of formulae, consider the following tips:

- Regularly review and memorize key formulas to enhance recall during exams.

- Practice applying formulas in various problem-solving scenarios to understand their usage.

- Create flashcards for quick revision of formulas categorized by topic.

- Understand the derivation or reasoning behind formulas to deepen comprehension, rather than
rote memorization alone.

- Use past papers and mock exams to identify which formulas are most frequently tested.

Conclusion

The zimsec list of formulae mathematics is an invaluable resource for students aiming to excel in
their mathematics examinations. By familiarizing oneself with these formulas across different
mathematical branches?algebra, geometry, trigonometry, mensuration, coordinate geometry, and
calculus?students can approach exam questions with confidence and efficiency. Consistent
practice, combined with a thorough understanding of these formulas, will significantly improve
problem-solving skills and overall exam performance. Remember, mastering these formulas is not
just about memorization but about understanding their application in various mathematical contexts.
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ZIMSEC List of Formulae Mathematics: A Comprehensive Guide for Success

Mathematics is a core subject that demands precision, understanding, and memorization of key
concepts and formulae. For students preparing for the Zimbabwe School Examinations Council
(ZIMSEC) Mathematics exams, mastering the ZIMSEC list of formulae mathematics is an essential
step toward achieving excellence. This guide aims to provide a detailed breakdown of these
formulae, helping learners navigate the complex terrain of mathematical concepts with confidence
and clarity.

Understanding the Importance of the ZIMSEC List of Formulae

The ZIMSEC list of formulae serves as a vital reference point for students. It consolidates all the
essential equations, identities, and theorems that are examinable, ensuring students have a reliable
resource to review and memorize critical content. Familiarity with these formulae not only improves
problem-solving speed but also enhances understanding of underlying mathematical principles.

Core Components of the ZIMSEC List of Formulae Mathematics
The formulae are broadly categorized into several key areas:

- Algebra

- Geometry

- Trigonometry

- Mensuration

- Coordinate Geometry

- Statistics and Probability
Each of these sections encompasses specific formulae and concepts crucial for the examination.
Algebra
Algebra forms the foundation of most mathematical problems. Key formulae include:
Basic Algebraic Identities

-(a+b)*2=2a"2+ 2ab + b"2

-(@a-b)2=a"2-2ab + b2

-ar2-b"2=(a+b)(a-hb)
-a”"3+b"3=(a+b)(ar2-ab+ b"2)
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-a"3-b"3 =(a-b)@a2 + ab + b"2)
Quadratic Equations
- Standard form: ax*2 + bx + ¢ =0
- Quadratic formula: x = [-b + ?(b? - 4ac)] / 2a
-Sumofroots: ?+?=-b/a

- Product of roots: ?? =c/a

Simultaneous Equations

- Solving two equations simultaneously using substitution or elimination methods.
Factorization Formulae

- Difference of squares: a"2 - b"2 = (a + b)(a - b)

- Perfect square trinomials: a2 + 2ab + b"2 = (a + b)*2
Geometry
Geometry involves properties of shapes, sizes, and spatial relationships. The formulae include:
Area and Perimeter of 2D Shapes

- Rectangle: Area = length x width; Perimeter = 2(length + width)

- Square: Area = side”2; Perimeter = 4 x side

- Triangle: Area = 1/2 x base x height

- Circle: Area = ?r"2; Circumference = 27r
Surface Area and Volume of 3D Shapes

- Cube: Surface area = 6a"*2; Volume = a"3

- Cuboid: Surface area = 2(Ib + bh + hl); Volume =1 x b x h

- Sphere: Surface area = 4?r"2; Volume = (4/3)?r"3

- Cylinder: Surface area = 2?r(h + r); Volume = ?r*2h
- Cone: Surface area = ?r(l + r); Volume = (1/3)?r"*2h
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Pythagorean Theorem

-a”2 + b"2 = c"2 (In aright-angled triangle, where c is the hypotenuse)
Trigonometry
Trigonometry focuses on the relationships between angles and sides in triangles.
Basic Ratios

- sin ? = opposite / hypotenuse

- cos ? = adjacent / hypotenuse

- tan ? = opposite / adjacent
Trigonometric ldentities

-sin"2?+cos™2?=1

-tan? =sin ?/cos ?

-1+tan”2 ? =sec"2 ?

-1+cot"2? =csc"2?
Laws of Sines and Cosines

- Law of Sines: (a/sin A) = (b /sin B) =(c/sin C)

- Law of Cosines: c"2 = a2 + b"2 - 2ab cos C
Mensuration
Mensuration deals with measuring the volume and surface area of solid objects.
Volume and Surface Area of Common Solids

- Sphere: Volume = (4/3)?r"3; Surface area = 4?r"2

- Cylinder: Volume = ?r"2h; Surface area = 2?r(h +r)

- Cone: Volume = (1/3)?r"2h; Surface area = ?r(l +r)
- Rectangular Prism: Volume =1 x b x h; Surface area = 2(Ib + bh + hl)
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- Cube: Volume = a”3; Surface area = 6a”2
Coordinate Geometry

This branch involves plotting points and understanding geometric relationships on the Cartesian
plane.

Distance Between Two Points

-d =?[(x? - Xx?)"2 + (y? - y?)"2]

Midpoint Formula

- Midpoint (M): ((x? + x?)/2, (y? + y?)/2)
Equation of a Line

- Slope-intercept form: y = mx + ¢

- Point-slope form: y - y? = m(Xx - x?)
Statistics and Probability
Statistics involves data analysis, while probability assesses the likelihood of events.
Measures of Central Tendency

- Mean: Sum of values / number of values

- Median: Middle value when data is ordered

- Mode: Most frequently occurring value
Measures of Spread

- Range: Maximum value - minimum value

- Variance: Average of squared deviations from the mean
- Standard Deviation: Square root of variance
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Probability

- Probability of an event (E): Number of favorable outcomes / total outcomes
- Complement rule: P(not E) = 1 - P(E)

Tips for Mastery of ZIMSEC Formulae

- Regular Revision: Consistently review the formulae to ensure memaorization.

- Practice Application: Solve past exam questions to understand how formulae are used.

- Create Mnemonics: Develop memory aids for complex formulae.

- Use Visual Aids: Diagrams and charts help in understanding geometric and trigonometric
concepts.

- Group Study: Discussing with peers reinforces understanding.

Conclusion

The ZIMSEC list of formulae mathematics is an indispensable resource for learners aiming to excel
in their exams. By familiarizing themselves with these formulae across various topics?algebra,
geometry, trigopnometry, mensuration, coordinate geometry, and statistics?they can approach
problems with confidence and accuracy. Remember, mastery comes through consistent practice
and application. Armed with this comprehensive guide, students are well on their way to mastering
the essentials and achieving their academic goals in mathematics.

QuestionAnswer What is the purpose of the ZIMSEC list of formulae in mathematics? The
ZIMSEC list of formulae provides students with essential mathematical formulas and concepts
required for exams, helping them to prepare effectively and improve their problem-solving skills.
Where can | access the official ZIMSEC list of formulae for mathematics? The official ZIMSEC list of
formulae can be accessed through the ZIMSEC website, school resource centers, or official
examination guidebooks provided by the Zimbabwe School Examinations Council. Does the
ZIMSEC list of formulae include formulas for calculus, algebra, and geometry? Yes, the ZIMSEC list
of formulae covers a wide range of topics including calculus, algebra, geometry, trigopnometry, and
other key areas in mathematics. How can students effectively use the ZIMSEC list of formulae
during exam preparation? Students should familiarize themselves with each formula, practice
solving related problems, and regularly review the list to ensure they can recall and apply formulas
confidently during exams. Are there any specific formulas in the ZIMSEC list that students often find
challenging? Yes, some students find formulas related to trigonometric identities, calculus
derivatives, and coordinate geometry challenging; reviewing these regularly can help improve
understanding. Is the ZIMSEC list of formulae updated regularly? The list is updated periodically by
ZIMSEC to reflect changes in the syllabus or examination format, so students should ensure they



bsc 1st year maths trigonometry formulae Updated Version Vol. 2026, Issue 2

have the latest version for their exams. Can the ZIMSEC list of formulae be used for other exam
boards or is it specific to ZIMSEC? The formulas in the ZIMSEC list are tailored to the Zimbabwean
curriculum, but many are universal and can be useful for other mathematics exams with similar
syllabi. What are some tips for memorizing the formulas from the ZIMSEC list? Use active recall
techniques, practice applying formulas in problems, create flashcards, and regularly review the list to
enhance memorization and understanding.

Related keywords: zimsec, mathematics, formulae, list, zimsec syllabus, zimsec exam, zimsec
mathematics formulas, zimsec revision, zimsec grade 11, zimsec grade 12
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