& PL NIT Solutions and Colligative Properties Assessment

Introduction

This assessment is designed for students in classes 9 to 12, following the NCERT curriculum in India. The
purpose of this 45-minute summative assessment is to evaluate students' understanding of the concept of
solutions, their ability to differentiate between types of solutions, calculate concentrations, and describe
colligative properties.

Section 1: Multiple Choice Questions

Choose the correct answer for each question:

1. What is the term for a solution that contains the maximum amount of solute that can dissolve at a
given temperature?
A. Unsaturated solution
B. Saturated solution
C. Supersaturated solution
D. Dilute solution
2. Which of the following is an example of a colligative property?
A. Viscosity
B. Surface tension
C. Boiling-point elevation
D. Chemical reactivity
3. What is the concentration of a solution expressed as the number of moles of solute per liter of
solution called?
A. Molarity
B. Molality
C. Percentage composition
D. Parts per million
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Section 2: Short Answer Questions

Answer each question in the space provided:

1. Describe the difference between a saturated and an unsaturated solution. Give an example of each.

2. Calculate the molarity of a solution containing 25 grams of sodium chloride in 500 mL of water.
(Molar mass of NaCl = 58.5 g/mol)

3. What is the effect of increasing the concentration of a solute on the boiling point of a solution?
Explain with an example.

Section 3: Essay Question

Answer the essay question in the space provided:

Describe the concept of colligative properties and explain how they are affected by the concentration of a
solute. Use examples to illustrate your answer. Be sure to include a discussion of boiling-point elevation,
freezing-point depression, and osmotic pressure.
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Section 4: Activities

Complete each activity in the space provided:

1. Create a diagram to illustrate the difference between a saturated and an unsaturated solution.

2. Calculate the molality of a solution containing 20 grams of sugar in 1000 mL of water. (Molar mass
of sugar = 180 g/mol)

3. Research and write a short report on the importance of colligative properties in real-life applications.

Marking Guide

The marking guide for this assessment is as follows:
Multiple Choice Questions: 1 mark for each correct answer

Short Answer Questions: 5 marks for each question, with marks allocated as follows:
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¢ Accuracy and completeness of answer (3 marks)
e Clarity and organization of answer (1 mark)
» Use of relevant examples and diagrams (1 mark)

Essay Question: 50 marks, with marks allocated as follows:

Introduction and explanation of colligative properties (10 marks)

 Discussion of boiling-point elevation, freezing-point depression, and osmotic pressure (20 marks)
¢ Use of examples and diagrams to illustrate answer (10 marks)

e Clarity, organization, and coherence of answer (10 marks)
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Implementation Guidelines

The implementation guidelines for this assessment are as follows:

The assessment will be administered in a 45-minute time frame.

Students will be provided with a question paper and a separate answer sheet.

The assessment will be conducted in a quiet and comfortable environment, with minimal distractions.

Students will be allowed to use a calculator and a periodic table during the assessment.

Differentiation Options

The differentiation options for this assessment are as follows:

For students with visual impairments: large print or braille question papers, assistive technology such as
screen readers or magnification software

For students with learning difficulties: extra time to complete the assessment, use of a scribe or reader,
provision of a graphic organizer to help with organization and planning

For English language learners: bilingual dictionaries or glossaries, provision of a word bank or vocabulary
list
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Bloom's Taxonomy Alignment

The Bloom's Taxonomy alignment for this assessment is as follows:

Knowledge: multiple-choice questions and short-answer questions that require recall of facts and
concepts

Comprehension: short-answer questions that require explanation and description of concepts
Application: short-answer questions that require calculation and problem-solving

Analysis: essay question that requires analysis and explanation of colligative properties
Synthesis: essay question that requires use of examples and diagrams to illustrate answer

Evaluation: essay question that requires evaluation of the effect of concentration on colligative properties

Multiple Intelligence Approaches

The multiple intelligence approaches for this assessment are as follows:

Linguistic intelligence: multiple-choice questions, short-answer questions, and essay question that require
use of language and vocabulary

Logical-mathematical intelligence: short-answer questions that require calculation and problem-solving
Spatial intelligence: use of diagrams and graphs to illustrate concepts and answers

Interpersonal intelligence: provision of opportunities for students to work in pairs or groups to discuss and
complete the assessment
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Clear Success Criteria

The clear success criteria for this assessment are as follows:
Ability to identify and explain the concept of solutions
Ability to differentiate between types of solutions

Ability to calculate concentrations of solutions

Ability to describe colligative properties and explain their effect on the behavior of solutions

Evidence Collection Methods

The evidence collection methods for this assessment are as follows:

Multiple-choice questions and short-answer questions that provide evidence of students' knowledge and
understanding of concepts

Essay question that provides evidence of students' ability to analyze and evaluate information

Use of diagrams and graphs to illustrate concepts and answers

Page 1 of 7



Feedback Opportunities

The feedback opportunities for this assessment are as follows:

Marking and feedback on the assessment

Discussion of common errors and misconceptions

Provision of additional support and resources for students who require extra help

Opportunity for students to reflect on their own learning and set goals for future improvement
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