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Question 5
Light \/l/l/L\
Treatment Group I I I v AY
Unaltered Tip Tip Covered Scparated Tip  Separated Tip
Tip Removed by Opaque Cap  Connected Connected
by Permeable by Impermeable
Barrier Barrier

Phototropism in plants is a response in which a plant shoot grows toward a light source. The results of
five different experimental treatments from classic investigations of phototropism are shown above.

(a) Give support for the claim that the cells located in the tip of the plant shoot detect the light by
comparing the results from treatment group I with the results from treatment group II and
treatment group III.

Support (2 points maximum)
e In treatment II the tip is removed and the plant no longer bends toward light.
e In treatment III the cap blocks the light to the tip and the plant no longer bends toward light.

(b) In treatment groups IV and V, the tips of the plants are removed and placed back onto the shoot on
either a permeable or impermeable barrier. Using the results from treatment groups IV and V,
describe TWO additional characteristics of the phototropism response.

Description (2 points maximum)

e Tip produces a substance/signal/hormone (auxin) in response to light causing the plants to
bend

e Substance must diffuse from the tip causing the plants to bend
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5. Phototropism in plants is a response in which a plant shoot grows toward a light source. The results of
five different experimental treatments from classic investigations of phototropism are shown above.

(a) Give support for the claim that the cells located in the tip of the plant shoot detect the light by comparing
the results from treatment group | with the results from treatment group II and treatment group II1.

(b) In treatment groups IV and V, the tips of the piants are removed and placed back onto the shoot on

either a permeabie or impermeable barrier. Using the results from treatment groups TV and V, describe
I'WO additional characteristics of the phototropism response.
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5. Phototropism in plants is a response in which a plant shoot grows toward a light source. The results of
five different experimental treatments from classic investigations of phototropism are shown above.

(a) Give suppert for the claim that the cells located in the tip of the plant shoot detect the light by comparing
the results from treatment group 1 with the results from treatment group I and treatment group III.

(b) In treatment groups IV and V, the tips of the plants are removed and placed back onto the shoot on
either a permeable or impermeable barrier. Using the results from treatment groups IV and V, describe
TWO additional characteristics of the phototropism response.
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. Phototropism in plants is a response in which a plant shoot grows toward a light source. The results of
five different experimental treatments from classic investigations of phototropism are shown above.

(a) Give support for the claim that the cells located in the tip of the plant shoot detect the light by comparing
the results from treatment group I with the results from treatment group II and treatment group IIL

{(b) In treatment groups I'V and V, the tips of the plants are removed and placed back onto the shoot on

either a permeable or impermeable barrier. Using the results from treatment groups IV and V, describe
TWO additional characteristics of the phototropism response.
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AP® BIOLOGY
2015 SCORING COMMENTARY

Question b

Question b was written to the following Learning Objectives in the AP® Biology Curriculum Framework: 2.21,
2.22,and 2.24.

Overview

This question focused on the results from classic investigations into the phototropic response of plants.
Students were provided with a figure illustrating the results from five treatment groups. Students were
asked to analyze experimental results from three treatment groups to justify the claim that the phototropic
response of plants is controlled by cells in the tips of the shoots. Students were then asked to describe two
characteristics of the phototropism response in plants based on the results from two specific treatment
groups where either a permeable barrier or an impermeable barrier separated the tip of the shoot from the
rest of the plant.

Sample: bA
Score: 4

The response earned 1 point in part (a) for supporting the claim by saying the plant in treatment group II
did not grow toward the light because the tip was removed. The response earned 1 point for supporting
the claim by saying that the plant in treatment group III did not bend toward the light because the tip is
covered, so it is not exposed to light.

The response earned 1 point in part (b) for describing that the tip sends the signal to the rest of the plant.
The response earned 1 point for describing that the signal passes through the permeable barrier to the rest
of the plant in treatment group IV, but the plant cannot send the signal to the rest of the plant in treatment
group V.

Sample: 5B
Score: 3

The response earned 1 point in part (a) for supporting the claim by saying that when the tip of the plant
was removed the plant shoot did not shift toward the light.

The response earned 1 point for describing that auxins are the chemical messengers produced in response
to light. The response earned 1 point for describing that the auxins can pass through the permeable
membrane but not the impermeable membrane.

Sample: 5C
Score: 2

The response earned 1 point in part (a) for supporting the claim by saying that cells in the shoots with the
tip removed cannot detect light so the shoots grow straight up rather than toward the light. The response
earned 1 point for supporting the claim by saying that the cells in the shoots with the tip covered cannot
detect light so the shoots grow straight up rather than toward the light.
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