					CASE STUDY			                            F.M.- 14
I. A school science club created a fictional “growth calculator.” Their teacher warned students that the calculation was only an approximation and that actual growth varies between individuals. One student, Anaya, is 12 years old and 150 cm tall. For a classroom exercise, suppose her present height represents 90% of an assumed adult height.
1. Using the given assumption, calculate Anaya's estimated adult height.
A. 160 cm		B. 165 cm			C. 166.7 cm			D. 175 cm
2. Approx.  how many centimeters of additional growth does the calculation predict?
A. 10 cm		B. 16.7 cm			C. 20 cm			D. 25 cm
3. Another student is 144 cm tall and, under a hypothetical model, this represents 80% of adult height. What would the estimated adult height be?
A. 160 cm		B. 172 cm			C. 180 cm			D. 184 cm
4. Which conclusion about the above calculations is scientifically most appropriate?
A. The predicted height is guaranteed
B. The calculation is an estimate based on the given assumption
C. Everyone reaches exactly the calculated height
D. Hormones have no role in growth
5. Two students of the same age have heights of 145 cm and 158 cm. Which conclusion is most scientifically justified?
A. The taller student must be healthier
B. Both must eventually have exactly the same adult height
C. Growth rate and timing can vary among individuals
D. The shorter student has definitely completed puberty
6. A student says, “Hormones are like remote controls that directly operate every action of the body.” What is the best correction?
A. Hormones act as chemical messengers regulating particular life process
B. Hormones control only digestion
C. Changes in hormone activity can only influence sweat glands
D. Hormones are waste products
7. The hormone released by which gland is mostly responsible for increase in height in children?
A.  Adrenal gland	       B. Thyroid gland		C. Pituitary gland	        D. Pancreas

II. A teacher placed four situations on the board:
P: Ice melts at room temperature.			           Q: An iron gate develops rust.
R: Sugar dissolves in water.				S: A piece of paper burns.
Students had to classify them without simply memorizing examples.
The teacher added one rule:
“Don't classify a change only by whether it can be reversed. Look for evidence of formation of a new substance.”
8. Which pair definitely represents chemical changes?
A. P and R			B. Q and S		     C. P and Q			D. R and S
9. Which question would be most useful for identifying a chemical change?
A. “Was a new substance formed?”			B. “Did the object move?”
C. “Was the object originally large?”			D. “Was the change observed indoors?”
10. Sugar disappears visually when dissolved. Why doesn’t this prove that a chemical change occurred?
A. Sugar can be recovered by removing the water			B. Sugar becomes oxygen
C. Water can be recovered by removing the sugar			D. Sugar is destroyed
11. Ice melting and water freezing are:
A. opposite physical changes involving the same substance
B. chemical changes producing different substances
C. examples of combustion
D. examples of rusting
12. A student says:“Burning paper is physical because the paper changes shape.” What important evidence has the student ignored?
A. Substances such as ash and gases are formed			B. Paper has mass
C. Paper occupies space						D. Fire produces light
13. Which observation is least useful by itself for proving that a chemical change occurred?
A. Colour change						B. Formation of a gas
C. Formation of a precipitate/new solid			D. The object changed its position
14. Which student has used the best scientific reasoning?
A. “It changed, so it must be chemical.”
B. “It became smaller, so it must be chemical.”
C. “A new substance formed with different properties, so it is likely chemical.”
D. “Heat was involved, so it must be chemical.”

