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A Training Hyperparameters

In this section, Tables ] [B] [6l and[7]show the hyperparameters when training models with different RL
algorithms (GRPO [33]], REINFORCE++-baseline [14], REINFORCE++ [14]], and RLOO [19]). For
all algorithms, we maintain identical hyperparameter configurations across experimental conditions,
differing only in the inclusion/exclusion of our SCS method. For each experiments, we save a
checkpoint every 10 steps and select the one with the highest average score.

Table 4: Hyperparameter settings for RLOO experiments.

| RLOO-Baseline RLOO-SCS
Pretrained Model Qwen2.5-VL-7B-Instruct Qwen2.5-VL-7B-Instruct
RL Algorithm RLOO RLOO
Train Batchsize 128 128
Rollout Batchsize 128 128
Temperature 1 1
Num Samples per Prompt 16 16
Prompt Max Length 1024 1024
Generate Max Length 3000 3000
Bf16 True True
Actor Learning Rate le-6 le-6
Initial KL Coef 0 0
Mum Episodes 1 1
Max Epochs 1 1
Apply SCS False True
Response Truncation Ratio / 0.8
Resampled Trajectories Num / 4

Table 5: Hyperparameter settings for GRPO experiments.

|

GRPO-Baseline

GRPO-SCS

Pretrained Model Qwen2.5-VL-7B-Instruct Qwen2.5-VL-7B-Instruct
RL Algorithm GRPO GRPO
Train Batchsize 128 128
Rollout Batchsize 128 128
Temperature 1 1
Num Samples per Prompt 16 16
Prompt Max Length 1024 1024
Generate Max Length 3000 3000
Bf16 True True
Actor Learning Rate le-6 le-6
Initial KL Coef 1.0e-3 1.0e-3
Use KL Estimator k3 True True
Num Episodes 1 1
Max Epochs 1 1
Apply SCS False True
Response Truncation Ratio / 0.4
Resampled Trajectories Num / 8
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Table 6: Hyperparameter settings for REFORENCE++-baseline experiments.

‘REFORENCE++—base]ine—Baseline REFORENCE++-baseline-SCS

Pretrained Model Qwen2.5-VL-7B-Instruct Qwen2.5-VL-7B-Instruct
RL Algorithm REFORENCE++-baseline REFORENCE++-baseline
Train Batchsize 128 128
Rollout Batchsize 128 128
Temperature 1 1
Num Samples per Prompt 16 16
Prompt Max Length 1024 1024
Generate Max Length 3000 3000
Bf16 True True
Actor Learning Rate le-6 le-6
Initial KL Coef 0 0
Num. Episodes 1 1
Max Epochs 1 1
Apply SCS False True
Response Truncation Ratio / 0.8
Resampled Trajectories Num / 4

Table 7: Hyperparameter settings for REFORENCE++ experiments.
‘ REFORENCE++-Baseline =~ REFORENCE++-SCS

Pretrained Model Qwen2.5-VL-7B-Instruct  Qwen2.5-VL-7B-Instruct
RL Algorithm REFORENCE++ REFORENCE++
Train Batchsize 128 128
Rollout Batchsize 128 128
Temperature 1 1
Num Samples per Prompt 1 1
Prompt Max Length 1024 1024
Generate Max Length 3000 3000
Bf16 True True
Actor Learning Rate le-6 le-6
Initial KL Coef 1.0e-2 1.0e-2
Num Episodes 1 1
Max Epochs 1 1
Apply SCS False True
Response Truncation Ratio / 0.8
Resampled Trajectories Num / 8
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Figure 6: Examples of adding varying degrees of perturbations to images with different resampled
trajectories.

B Method Details

B.1 Theoretical Details

The theoretical derivation of the expected value E(|C|) in Algorithm [T} which represents the size of
the set containing all options included in the samples, is as follows:

We consider a discrete sampling problem with N options. For correct option, denoted as A for
convenience, is selected with probability p, while the remaining N — 1 options are selected uniformly
with probability %. Suppose we perform M independent trials and define the random variable X
to indicate whether option ¢ appears at least once:

X, = 1, if optio'n 1 appears at least once, 7
0, otherwise.
The total number of distinct options observed in M trials is given by:
N
S=> X (8)
i=1

Our goal is to compute the expected number of distinct options, E[S]. By linearity of expectation:

E[S] = Z E[X;]. ©)

We distinguish between two cases: when ¢ = A and when i # A.

Case 1: i = A The probability that option A never appears in M trials is (1 — p)™, thus:

E[Xa]=1-(1-p)". (10)
Case 2: i # A For each of the remaining N — 1 options, the probability of being selected in one
trial is %, so the probability that such an option is never selected in M trials is ( - %)
Therefore:
B[X]=1-(1- 1P " fori # A (11)
i — N _1 (3 .
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Summing over all such ¢, we obtain:

Y E[Xi] = (N 1) [1 - (1 - ]1[__7”1) 1 . (12)

i#£A

Final Result: Combining the two cases, the expected number of distinct options is:

M
E[S]zl—(l—p)M—&—(N—l)[l—(1—]17__1)1) 1 (13)

B.2 Core Codes for SCS

In this section, we show the core codes of two components of SCS: Truncation—Resampling and
Visual-Perturbation. Listing|T]illustrates the process of Truncation-Resampling utilizing vLLM, and

Listing[2] showcases how to add varying degrees of Gaussian noise to each resampled trajectories.

Figure[6]is an example of Visual-Perturbation process.

Listing 1: Core codes for Truncation—Resampling.

all_outputs_to_trunc_expand = sum([[prompt] * args.n_truncs_per_prompt for
prompt in all_outputs_to_trunc]l, [])

trunc_batch_size = (len(all_outputs_to_trunc_expand) + len(llms) - 1) //
len(1lms)

messages = all_outputs_to_trunc_expand[i * trunc_batch_size : (i + 1) *
trunc_batch_size]

if messages:
vllm_inputs = []
for output in messages:

prompt_ids_list = list(output["response"].prompt_token_ids)

response_ids_list = list(output["response"].outputs[0].token_ids)

prompts_text =
self.data_processor.tokenizer.batch_decode(prompt_ids_list,
skip_special_tokens=False)

trunc_idx = int(len(response_ids_list) * args.trunc_keep_rate)

trunc_response_ids = response_ids_list[:trunc_idx]

trunc_response =
self.data_processor.tokenizer.batch_decode(trunc_response_ids,
skip_special_tokens=False)

if args.trunc_keep_rate > O:

p = ''.join(prompts_text) + ''.join(trunc_response)
else:
p = ''.join(prompts_text)

if self.data_processor.image_aug:
imgs =
self.image_augment_from_PIL(output['image_input']['image'])
v1lm_inputs.append ({
"prompt": p,
"multi_modal_data":{"image": imgs} if imgs else None,
'prompt_id' :output['prompt_id']
b
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Listing 2: Core codes for Visual-Perturbation.

def add_image_noise(image, noise_level=10):

if not isinstance(image, Image.Image):

img = Image.open(image).convert('RGB')
else:

img = image
img_array = np.array(img) .astype(np.float32)

noise = None
max_pixel = 255.0
scaled_noise_level = noise_level * max_pixel / 100

noise = np.random.normal(
loc=0,
scale=scaled_noise_level,
size=img_array.shape

noisy_array
noisy_array

img_array + noise

noisy_img = Image.fromarray(noisy_array)
return noisy_img
for img in image:

noise_level = random.randint(1,40)
img = add_image_noise(img,noise_level=noise_level)

np.clip(noisy_array, O, max_pixel).astype(np.uint8)

B.3 Illustration of SCS Pipeline

Figure|/|shows the pipeline of our SCS method. We first generate a response for each question, then
apply Truncation—Resampling and Visual-Perturbation to generate several resampled trajectories,

which are then utilized to calculate the consistency reward.
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Raw Image

+

Consider the diagram in <image 1>
regarding & mountainous region. The
diagram shows the average winter
temperature (left-hand y-axis) at different
altitudes (x-axis) and the abundance of
three tree species (right-hand y-axis) at
different altitudes (x-axis). Which
species is/are found below an altitude of
500m?

Options: A. Species 1 only, B. Species 2
only, C. Species 3 only, Species 1 and 2
only, D. Species 2 and 3 only

Response

To solve this problem, we need to analyze
the graph and determine which species
are present at altitudes below 500

meters \nin1. **Identify the altitude
range**: The x-axis represents altitude in
meters, and we need to focus on the
section where the altitude is less than 500
meters \n\n2. **Examine the presence of
each species**\n - **Species 1**: The
curve for Species 1 starts above 500
meters and extends upwards\n -
**Species 2**: The curve for Species 2
also starts above 500 meters and extends
upwards\n - **Species 3**: The curve
for Species 3 starts above 500 meters and
extends upwards \n\n3. **Determine the
presence below 500 meters**:\n - None
of the species have their curves extending
below 500 meters on the x-axis \n\nGiven
that none of the species' curves extend
below 500 meters, there are no species
present below this altitude \n\nAnswer:
\boxed{A}

Random Visual-Perturbation

for Each Rg;gmpling
| < =l zf|

4
i1

Truncation

o solve this problem, we need to analyze the graph

below 500 meters \n\n. **Identify the altitude
range**: The x-axis represents alttude in meters, and
we need to focus on the section \n\n2. **Examine the
presence of each species**:\n_ - **Species 1**: The
curve for Species 1 starts above 500 meters and
extends upwards.\n - **Species 2**: The curve for
Species 2 also starts above 500 meters and extends
upwards\n - **Species 3**: The curve for Species

and determine which species are present at alitudes |

Resampling 1

Detected overlap or absence**:\n - None of
the species’ curves are present at altitudes below
500 meters. Thus, based strictly on the given
information:\n\n Answer: \\boxed{C}

Resampling 2

Detected the species below 500
meters**:\Given that no species has its curve
extending into the area below 500 meters, the
correct answer would be:\n\n Answer:
\\boxed{A}

ANSWER SET= {A, C, D}
—
Consistency Reward

. 4— len(set(Answers’
Resampling 3 r = Ao lenGettnoners))
Detected presence**:\n - All three species
(Species 1, Species 2, and Species 3) are not
present at altitudes below 500 meters based on
the visible part of the curves.\n\nTherefore, the
best answer is \n\n Answer: \\boxed{C}

P
=em025c

Resampling 4

Detected overlap and absence below 500

meters**:\n Given the options, the correct
choice would typically be \nin Answer:
\\boxed{D}

Pro;np( 3 f(arls above 500 meters and extends upwards.\n\n3. |

Figure 7: Pipeline of our SCS method.

C Evaluation Details

C.1 Prompt Template

To objectively evaluate the model’s capabilities, we employ minimally differentiated prompts for
pretrained models and RL models. For pretrained models we apply “Solve the problem through
step-by-step reasoning and answer directly with the option letter. Think about the reasoning process
first and answer the question following this format: Answer: \boxed{$LETTER.}”. And for RL
models, we use “Solve the problem through step-by-step reasoning and answer directly with the
option letter. Think about the reasoning process first and answer the question following this format:
<think> THINKING </think><answer> ANSWER </answer>" which is the same prompt as training
stage.

C.2 Supplementary for Evaluation in Figure 2c)

In Figure2Jc), we present curves showing how the number of answer options varies under different
truncation ratios across different multiple-choice datasets. Specifically, for each dataset, we first
generate one initial response for each question. Then, we truncate these initial responses at truncation
ratios and let the model continue generating answers four times from each truncation point. We then
count how many distinct options appear among all option answers, and calculate the average number
of unique options per question within each dataset.

D Additional Results

D.1 More Examples of Unfaithful Reasoning

In this section, we show that the phenomenon of unfaithful reasoning with correct answers occurs
with non-negligible frequency (see Figures [8] [0] [L1] [I0} T2 and [T3). It suggests that this is an
important issue in multiple-choice training.
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Question:

Could you pinpoint the area in the picture that exhibits the greatest depth?
A. Point C

B. Point B

C. Point A

12 D. Point D.

Depth (k)

QwenVL2.: -Instruct

To determine the area with the greatest depth, we need to look at the color gradient and the contour lines on the map. The color bar on the right indicates
that darker blue represents greater depths.\n\nl. **Point A**: Located in a medium blue region.\n2. **Point B**: Located in a very light blue region,
indicating shallower depth.\n3. **Point C**: Located in a medium blue region similar to Point A.\n4. **Point D**: Located in a medium blue region
similar to Points A and C.\n\nFrom the color gradient, the darkest blue is at the bottom right of the map, which corresponds to the greatest depth
according to the color bar.\n\n- Point A is in a medium blue region.\n- Point B is in a very light blue region.\n- Point C is in a medium blue region.\n-
Point D is in a medium blue region.\n\nThe darkest blue region is not marked by any point but is located towards the bottom right of the map. However,
since the points provided do not include this area, we should consider the points givc%.\n\nAnswer: v

|
I
I
I
I
I
I
I
I
I
I
I

A

ettt

Figure 8: Phenomenon of unfaithful reasoning with correct option.

Question:
As shown in the figure, the quadrilateral D .
ABCD is inscribed in ®O, AB is the C (A)40
diameter of OAO, and point C is the (8)50°
midpoint of BD. If A = 40°, then the 4 3 ©60°
degree of 2B is ()
(D) 70°

enVL2.5-7B-Instruct

To solve this problem, we need to use properties of cyclic quadrilaterals and the fact that AB is the diameter of the circle.\n\nl. **Identify the given
information:**\n - Quadrilateral ABCD is inscribed in circle O.\n - AB is the diameter of circle O.\n - Point C is the midpoint of arc BD.\n - 2ZA =
40°.\n\n2. **Use the property of the diameter:**\n - Since AB is the diameter, ZADB = 90° (angle subtended by a diameter in a semicircle).\n\n3.
**Use the property of the midpoint of an arc:**\n - Since C is the midpoint of arc BD, ZBCD = £BAC (angles subtended by the same arc are
equal).\n\n4. **Calculate ZBCD:**\n - ZBCD = £ZBAC = 40°.\n\n5. **Use the fact that the sum of opposite angles in a cyclic quadrilateral is 180°:**\n
-2A+2£C=180°\n -40°+2C=180°\n - £C=140°.\n\n6. **Calculate ZB:**\n - 2B+ 2C=180°\n - 2B+ 140°=180°\n -2B=
40°?\<x1\nTherefore, the degree of B is 40°.\n\nThe correct answer is:\ v

N —_—— - e e e e

T T T T T T T T T ™

Figure 9: Phenomenon of unfaithful reasoning with correct option.
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Question:

Five boys competed in a
shooting challenge. Ricky
scored the most points.

) Which target was Ricky's?

QwenVL2.5-
To determine which target Ricky scored the most points on, we need to analyze the number of points each target has and identify the one with the highest
score.\n\nl. **Target A**: The target has 3 points.\n2. **Target B**: The target has 4 points.\n3. **Target C**: The target has 5 points.\n4. **Target
D**: The target has 6 points.\n5. **Target E**: The target has 7 poiné\n\nsince Ricky scored the most points, we need to find the target with the highest
number of points. From the analysis above, Target E has the highest number of points (7).\n\nTherefore, the target that Ricky scored the most points on is

-Instruct

Figure 10: Phenomenon of unfaithful reasoning with correct option.
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Question:

degree of angle 2 is()
A:100°

B:110°

C:120°

D:140°

QwenVL2.5-7B-Instruct

To solve for the degree of angle 2, we need to use the properties of angles formed by a straight line and a transversal.\n\n1. Identify the given
information:\n - Angle 1 is 140 degrees.\n - The two angles (angle 1 and angle 2) form a straight line with the dashed line.\n\n2. Recall that the sum of
angles on a straight line is 180 degrees.\n\n3. Set up the equation:\n \\[\n \\text{Angle 1} + \\text{Angle 2} = 180"\circ\n \\]\n\n4. Substitute the value of
angle 1 into the equation:\n \\[\n 140™\circ + \\text{Angle 2} = 180™\circ\n \\]\n\n5. Solve for angle 2:\n \\[\n \\text{Angle 2} = 180M\circ - 140™M\circ =
40M\circ\n \\]\n\n6. However, we need to consider the supplementary relationship in the context of the diagram. Since angle 1 and angle 2 are
supplementary and form a straight line with the dashed liné; angle 2 must be the supplement of angle 1 minus the 90-degree angle formed by the dashed
line.\n\n7. Therefore, angle 2 is:\n \\[\n \\text{Angle 2} = 180™\circ - 140™M\circ = 40"\\circ\n \\]\n\nBut since the options provided do not match our
calculated value, we need to re-evaluate the problem considering the supplementary relationship correctly.\n\nThe correct approach is to recognize that
angle 2 is the supplementary angle to angle 1 minus the 90-degree angle formed by the dashed line.\n\nThus, the correct answer is: v

Question:
Which piece is missing?

<image2>:

whA WA oA oA A

To determine which piece is missing from the larger triangle in <imagel>, we need to analyze the pattern of the smaller triangles within it.\n\n1. The
larger triangle is divided into 9 smaller trianglés.\n2. Each of these smaller triangles has a unique pattern of stars and crowns.\n3. We need to identify the
pattern of the missing piece by comparing it with the patterns of the other pieces isl(<imag32>4\n\nLet's examine the pattern of the missing piece:\n- The
missing piece has a star in the top left corner and a crown in the bottom right corner.\n- This pattern matches the pattern of the piece labeled (A) in

<image2>.\n\nTherefore, the missing piece is\\boxed {A}| "

o — — — — — — — — —

Figure 12: Phenomenon of unfaithful reasoning with correct option.

<imagel>:

4 .h 5 Question:

What apears in the field with the question mark if

V ? we do the same with the number 5 ?
<image2>:
A)a 5)2 c)g D)U'l E)rU

QwenVL2.5-7B-Instruct

To solve this problem, we need to understand the pattern of reflection for the number 5 as shown in <image1>.\n\n1. The number 4 is reflected
horizontally and vertically.\n2. The result of reflecting 4 horizontally is \\(\\boxed {4}\\).\n3. The result of reflecting 4 vertically is also

\\(\\boxed {4}\\).\n\nNow, let's apply the same reflections to the number 5:\n\n1. Reflecting 5 horizontally:\n - The top part (5) remains the same.\n - The
bottom part (5) remains the same.\n - So, the result is \\(\\boxed{S}\\%\n\nL Reflecting 5 vertically:\n - The left part (5) remains the same.\n - The right
part (5) remains the same.\n - So, the result is \\(\boxed {5}\\).\n\nSince both horizontal and vertical reflections of 5 yield the same result, the correct

answer is:\n\n)\\boxed {C} | %"

Figure 13: Phenomenon of unfaithful reasoning with correct option.
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Figure 14: Proportion of unfaithful reasoning samples in different benchmarks.

D.2 Human Evaluation of Unfaithful Reasoning

We manually verify the proportion of samples where Qwen2.5-VL-7B-Instruct [3] produces the
correct answer but have mistakes in the reasoning trajectories, among all correctly answered samples
across different benchmarks. For each benchmark, we sample 100 correctly answered examples for
this verification.

The results in Figure [14{show that the phenomenon of unfaithful reasoning is observed across all six
benchmarks covering different domains, with MathVision being particularly affected. It highlights
the prevalence of the phenomenon.
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D.3 Examples of Models’ Outputs

In this section, we illustrate several examples to illustrate the effectiveness of our SCS method in

dealing unfaithful reasoning. Figures [I3] [18] [19] [20] 21} and 22] demonstrate qualitative

differences in model outputs between baseline and RL optimized models with SCS. It illustrates SCS
training enables the model to solve problems through the right solution.

Question:
nin the figure below, what is the measure of \\angle A B C? Express your answer in degrees. \n
Choices:\nA:33\nB:38\nC:61\nD:71\n

QwenVL2.5-7B-Instruct x

To solve for the measure of \\(\\angle ABC\\), we need to use the properties of angles formed by a transversal intersecting two parallel lines.\n\n1.
Identify the given angles:\n - \\(\\angle BAC = 38"\circ\\)\n - \\(\angle BCA = 33™\circ\\)\n\n2. Recognize that \\(\angle BAC\\) and \\(\\angle BCA\\)
are interior angles on the same side of the transversal, which means they are supplementary to the angle \\(\angle ABC\\).\n\n3. The sum of the angles in
a triangle is always \\(180™M\circ\\). Therefore, we can write the equation for the triangle \\(\\triangle ABC\\):\n \\[\n \\angle BAC + \\angle ABC +
\\angle BCA = 180M\circ\n \\]\n\n4. Substitute the known values into the equation:\n \[\n 38"\\circ + \\angle ABC + 33™\circ = 180M\circ\n  \\J\n\n5.
Simplify the equation:\n \W[\n  71™\\circ + \\angle ABC = 180M\circ\n \\]\n\n6. Solve for \\(\\angle ABC\\):\n \\[\n \\angle ABC = 180"\\circ -
71M\circ = 109™M\circ\n  \\J\n\nHowever, there seems to be a misunderstanding in the problem statement or the reference solution. Given the options
provided, it appears there might be an error in the problem setup or the reference solution, Based on the standard geometric principles, the correct
measure of \\(\\angle ABC\\) should be \\(109™M\circ\\), but since this is not one of the options, we should re-evaluate the problem constraints or the
reference solution.\n\nGiven the options provided, the closest reasonable answer based on the standard geometric principles would be:\n\nAnswer:
\\boxed{D}

QwenVL2.5-7B-Instruct-SCS V

“<think> To solve this problem, we need to understand the structure of the star and how it relates to the hexagon. The star is composed of 12 congruent
equilateral triangles. The perimeter of the star is given as 36 cm. Since the star is made up of these triangles, we can determine the side length of each
triangle.\n\nThe star has 6 points, and each point is shared by two triangles. This means that the perimeter of the star is made up of 6 sides of the triangles
that are not shared (each point contributes one such side). Therefore, the perimeter of the star is equal to 6 times the side length of one triangle.\n\nLet's
denote the side length of each triangle as \\( s \\). Then, the perimeter of the star is \\( 6s = 36 \\) cm. Solving for \\( s \\), we get \( s = 6 \\) cm.\n\nNow,
let's consider the hexagon. The hexagon is formed by connecting the midpoints of the sides of the triangles that make up the star. Each side of the
hexagon is parallel to and half the length of the side of the triangles. Therefore, each side of the hexagon is \\( \\frac{s}{2} = \\frac{6}{2} = 3\\)
cm.\n\nSince the hexagon has 6 sides, the perimeter of the hexagon is \\( 6 \\times 3 = 18 \\) cm.\n\nThus, the perimeter of the grey hexagon is \\( 18 \\)
cm.\n\n</think>\n<answer>C</answer>

Question:

Which country is highlighted?
A. the Marshall Islands

B. Vanuatu

C. Nauru

D. New Zealand

Qwen’ B-Instruct x

To determine which country is highlighted in the image, we need to analyze the geographical context and any specific features that might be present in
the image.\n\n1. **Identify the region**: The image appears to show a map of the Pacific region, specifically focusing on the area around the equator.\n2.
**Locate the highlighted country**: The highlighted country is a small island nation located near the equator in the Pacific Ocean.\n3. **Consider the
options**:\n - A. the Marshall Islands: This is a group of islands in the western Pacific Ocean, but it is not a single country.\n - B. Vanuatu: This is a
country consisting of a group of islands in the South Pacific.\n - C. Nauru: This is a small island nation in the Pacific Ocean, located near the equator.\n -
D. New Zealand: This is a country made up of two main islands in the South Pacific, but it is not one of the countries listed in the options for the
highlighted country.\n\nGiven the options and the geographical context, the highlighted country is most likely:\n\nAnswer: \\boxed {C}

QwenVL2.5-7B-Instruct-SCS V

<think> The image shows a map of the Pacific region with a highlighted area in the central part of the map. The highlighted area is located north of
Australia and east of Papua New Guinea, which is consistent with the location of Nauru. Nauru is a small island nation in the Pacific Ocean, situated
between Australia and Papua New Guinea. The other options do not fit the geographical location shown in the image.</think>\n<answer>C</answer>

Figure 16: Comparison of model outputs before and after RL training through SCS.
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Twotriangles are similar. Find W R.
Choices: A'6 88 C10 D12

s Question:
R 2x+6 T Solve the problem in the picture.

QwenVL2.5-7B-Instruct X

To solve for \\( WR \\), we need to use the property of similar triangles. The corresponding sides of similar triangles are proportional.\n\nGiven:\n-
Triangle \( WSV \\) is similar to triangle \\( TRV \\).\n- \\( WS =8 \\)\n- \\( SV =10 W)\n- W WV = x + 6 \)\n- \\( RV = 2x + 6 \\)\n\nSince the triangles
are similar, the ratios of the corresponding sides are equal:\n\[\n\frac{WS}H{TR} = \frac{SVHRV} = \\frac{WV}{RV}n\\]\n\nWe can set up the
proportion using the given side lengths:\n\\[\n\\frac{8}{2x + 6} = \\frac{10}{x + 6}\n\\]\n\nCross-multiply to solve for \\( x \\):\n\[\n8(x + 6) = 10(2x +
6)\n\\\n\\[\n8x + 48 = 20x + 60\n\\]\n\nSubtract \\( 8x \\) from both sides:\n\\[\n48 = 12x + 60\n\\]\n\nSubtract 60 from both sides:\n\\[\n-12 =
12x\n\J\n\nDivide by 12:\n\\[\nx = -1\n\\]\n\nNow substitute \\( x = -1 \\) back into the expression for \( RV \):\n\[\nRV = 2(-1) +6=-2+6 =
4A\n\]\n\nSince \\( RV =4 \\), we can find \\( WR \\) using the similarity ratio:\n\[\n\\frac{8}{4} = \\frac{10}{WR}\n\\]\n\nCross-multiply to solve for
W\ WR \\):\n\\[\n8 \\cdot WR = 10 \\cdot An\\[\n\[\n8WR = 40\n\\n\W\[\nWR = \\frac{40}{8} = 5\n\]\n\nHowever, since \( WR \\) must be one of the
given choices (A:6, B:8, C:10, D:12), and our calculation shows \\( WR =5 \\), it seems there might be an error in the problem setup or the choices
provided. Given the choices, the closest reasonable value is:\n\nAnswer: \\ooxed{B}.

QwenVL2.5-7B-Instruct-SCS V

“<think> The triangles WSV and TRV are similar, which means their corresponding sides are proportional. Therefore, we can set up the following
proportion based on the given side lengths:\n\n\\[\n\frac{WS}{TR} = \\frac{SV}{RV} = \frac{WV}H{TVHn\]\n\nFrom the diagram, we
have:\n\[\n\\frac{x+63}{2x+6} = \\frac{8}{10}\n\\]\n\nWe can solve for \\(x\\) by cross-multiplying:\n\n\\[\n(x+6) \\cdot 10 = 8 \\cdot
(2x+6)\n\\J\n\nExpanding both sides:\n\n\\[\n10x + 60 = 16x + 48\n\\]\n\nRearranging terms to isolate \\(x\\):\n\n\[\n60 - 48 = 16x - 10x\n\\n\n\\[\n12 =
6x\n\\J\n\n\\[\nx = 2\n\\]\n\nNow, substitute \\(x = 2\\) back into the expression for W(WRW):\M\n\\nWR = x + 6 = 2 + 6 = 8\n\\]\n\nThus, the value of
\\(WR)) is 8.\n\n</think>\n<answer>B</answer>"

Question:

; Arectangular piece of paper $A B C D$ with the measurements $4 \mathrm{~cm} \times 16 \mathrm{~cm}$
is folded along the line $\mathrm{MN}$ so that point $C$ coincides with point $A$ as shown. How big is the

I area of the quadrilateral ANMD'? <imagel> A. $28 \mathrm{~cm}*{2}$ B. $30 \mathrm{~cm}*{2}$ C. $32

B 0 ’ \mathrm{~cm}*{2}$ D. $48 \mathrm{~cm}*{2}$ E. $56 \mathrm{~cm}*{2}$

QwenVL2.5-7B-Instruct x

To solve the problem, we need to determine the area of the quadrilateral \(ANMD?") after the rectangular piece of paper \(ABCD)) is folded along the line
\(MN\). Here's the step-by-step reasoning: 1. **Identify the dimensions and the fold:** - The original rectangle \(ABCD\) has dimensions \(4 \text{ cm}
\times 16 \text{ cm}\). - When the paper is folded along \(MN\), point \(C\) coincides with point \(A\). This means that the length \(AD = 4 \text{ cm}\)
and the length \(AB = 16 \text{ cm}\) is split into two segments by the fold. 2. **Determine the coordinates of points after folding:** - Let \(M\) be the
point on \(BC)) such that \(BM = x\) and \(MC = 16 - x\). - After folding, point \(C\) (which was at \(D\)) will be at \(A\), and point \(B\) will be at \(D").
The coordinates of the points in the folded configuration are: - \(A = (0, 0)\) - \(B = (0, 16)\) - \(D = (4, 0)\) - \(C = (4, 16)\) - \(D' = (4, 16)\) - \(N\) is the
midpoint of \(AD") because \(MN)) is the perpendicular bisector of \(AC\). 3. **Find the coordinates of \(N\):** - Since \(N\) is the midpoint of \(AD"),
its coordinates are \((2, 8)\). 4. **Calculate the area of quadrilateral \(ANMD"):** - The vertices of the quadrilateral \(ANMD") are \(A(0, 0)\), \(N(2,
8)\), (M(4, 16)\), and \(D'(4, 16)\). - We can use the Shoelace Theorem to find the area of the quadrilateral. The Shoelace Theorem states that for vertices
M(x_1,y_1), (x_2,y_2), \Idots, (x_n, y_n)\), the area is given by: \[ \text{Area} = \frac{1}{2} \left| x_1y_2 + x_2y_3 + \cdots + x_{n-1}y n+x_ny_1 -
(y_1x_2 +y 2x_3 +\cdots +y_{n-1}x_n +y_nx_1) \right| \] - Applying the Shoelace Theorem to our points: \[ \text{Area} = \frac{1}{2} \left| 0 \cdot 8
+ 2 \cdot 16 + 4 \cdot 16 + 4 \cdot 0 - (0 \cdot 2 + 16 \cdot 4 + 16 \cdot 4 + 16 \cdot 0) \right| \] \[ = \frac{1}{2} \left| 0 + 32 + 64 + 0 - (0 + 64 + 64 + 0)
\right| \] \[ = \frac{1}{2} \left| 96 - 128 \right| \] \[ = \frac{1}{2} \left| -32 \right| \] \[ = \frac{1}{2} \times 32 = 16 \text{ cm}"2 \] However, we need to
re-evaluate the problem because the correct area should be calculated considering the correct geometric properties and the correct application of the
Shoelace Theorem. The correct area of the quadrilateral \(ANMD") is actually \(32 \text{ cm}"2\). Answer: \boxed{C}

QwenVL2.5-7B-Instruct-SCS \/

<think> When the paper is folded along the line \(MN\), point \(C\) coincides with point \(A\). This means that \(MN\) is the perpendicular bisector of
\(AC\). The length of \(AC\) can be calculated using the Pythagorean theorem in the right triangle \(ABC\): \[ AC = \sqrt{ AB"2 + BC"2} = \sqrt{4"2 +
1672} = \sqrt{16 + 256} = \sqrt{272} = 4\sqrt{17} \] Since \(MN)\) is the perpendicular bisector, it divides \(AC\) into two equal segments, each of length
\(2\sqrt{17}\). The area of the quadrilateral \(ANMD") can be found by subtracting the areas of the two triangles \(AMN\) and \(D'MN\) from the area of
the rectangle \(ABCD\). The area of the rectangle \(ABCD)) is: \[ \text{Area} {ABCD} = AB \times BC = 4 \times 16 = 64\, \text{cm}"2 \] The area of
triangle \(AMN\) (which is half of the area of the rectangle minus the area of triangle \(AD'M\)) can be calculated as follows. Since \(MN\) is the
perpendicular bisector, the height from \(M\) to \(AC)) is the same as the height from \(N\) to \(AC\), which is the same as the height of the rectangle
divided by 2, i.e., 8 cm. The base of triangle \(AMNY) is \(2\sqrt{17}\). The area of triangle \(AMN)) is: \[ \text{Area} {AMN} = \frac{1}{2} \times
\text{base} \times \text{height} = \frac{1}{2} \times 2\sqrt{17} \times 8 = 8\sqrt{17} \] However, we need to find the area of the quadrilateral
\(ANMD"), which is the area of the rectangle minus the area of the two triangles \(AMN\) and \(D'MN\). The area of the quadrilateral \(ANMD") is:

\[ \text{Area} {ANMD'} = 64 - 2 \times 8\sqrt{17} + 2 \times 8\sqrt{17} = 64 - 32\sqrt{17} + 32\sqrt{17} = 32, \text{cm}~2 \] Thus, the area of the
quadrilateral \(ANMD") is \(32 \, \text{cm}"2\). </think> <answer>C</answer>

Figure 18: Comparison of model outputs before and after RL training through SCS.
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N\
Question:
®4 A, - dig a_ | which box are the most triangles?\n<imagel>\nA. A\nB. B\nC.
o o,im LYo e, m 'ogH C\nD. D\nE. E\n",
" ® © ©) ® “bl_answer": "To determine in which box there are the most
triangles, let's count the triangles in each box:\n\n- Box (A):
There are 3 triangles.\n- Box (B): There are 5 triangles.\n- Box
(C): There are 4 triangles
x
To determine in which box there are the most triangles, let's count the triangles in each box:\n\n-
Box (A): There are 3 triangles.\n- Box (B): There are 5 triangles.\n- Box (C): There are 4
triangles.\n- Box (D): There are 3 triangles.\n- Box (E): There are 2 triangles.\n\nComparing these
counts, we see that Box (B) has the highest number of triangles, which is 5.\n\nAnswer: \\boxed{B}
v
<think> To determine which box contains the most triangles, let's count the triangles in each
box:\n\n- Box A: 2 triangles\n- Box B: 4 triangles\n- Box C: 3 triangles\n- Box D: 3 triangles\n- Box
E: 2 triangles\n\nThe box with the most triangles is Box B, which has 4
triangles.\n\n</think>\n<answer>B</answer>
N e e o e ~
Figure 19: Comparison of model outputs before and after RL training through SCS.
— —

Question:

Find the correct molecular name based on the legend.
. Option B in the image

. B. Option C in the image

. C. Option A in the image

. D. All given choices are wrong.

QwenVL2.5-7B-Instruct x

Let‘s analyze each option step by step:\n\n1. **Option A (silane)**:\n - The molecule shown has one silicon atom (Si) and four hydrogen atoms (H).\n -
The structure matches the formula SiHs, which is silane.\n\n2. **Option B (bromine)**:\n - The molecule shown has two bromine atoms (Br).\n - The
structure matches the formula Brz, which is bromine.\n\n3. **Option C (ethanol)**:\n - The molecule shown has one carbon atom (C), one oxygen atom

0), and five hydrogen atoms (H). - The structure does not match the formula C-HsOH, which is ethanol.\n\nBased on the analysis, the correct molecular
name for the structure in Option A is silane.\n\nAnswer: \\boxed {C}

QwenVL2.5-7B-Instruct-SCS V

<think> Let's analyze each option based on the molecular structure and the legend provided:\n\n1. Option A: The molecule consists of one silicon (Si)
atom bonded to four hydrogen (H) atoms. This is consistent with the structure of silane (SiH4).\n2. Option B: The molecule consists of two chlorine (Cl)
atoms bonded together. This is consistent with the structure of dichlorine, not bromine (Br2), which would have one chlorine atom.\n3. Option C: The
molecule consists of one carbon (C) atom bonded to one hydrogen (H) atom and three chlorine (Cl) atoms. This is not consistent with the structure of
ethanol (C2H50H), which should have two carbon atoms.\n\nBased on the analysis, the correct molecular name is associated with Option

A .</think>\n<answer>C. Option A in the image</answer>

(A) silane (B) bromine (C) ethanol

o0 w»

Figure 20: Comparison of model outputs before and after RL training through SCS.
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H-(J—(:—(”:—C—(ZfH A. Cyclopentane

H H H H Question:
| | | | Give the [UPAC name for the compound

| | | | B. 2-methylpropan-2-ol
H H O H H C. 3-pentanone

QwenVL. -Instruct x

To determine the TUPAC name for the given compound, let's follow these steps:\n\n1. **Identify the type of compound**: The structure shows a carbon
chain with a double bond between the second and third carbons, and an oxygen atom attached to the third carbon. This indicates that it is an aldehyde or
ketone.\n\n2. **Count the number of carbon atoms**: There are five carbon atoms in the chain, making it a pentane derivative.\n\n3. **Determine the
functional group**: The presence of the double bond and the oxygen atom suggests it is a ketone (C=0).\n\n4. **Assign the [UPAC name**:\n - The
parent chain is pentane.\n - The double bond is at the second and third positions.\n - The oxygen atom is at the third position.\n - Therefore, the
TUPAC name is 3-pentanone.\n\nGiven the options:\nA. cyclopentane - This is not correct because the structure is linear, not cyclic.\nB. 2-methylpropan-
2-ol - This is not correct because there is no methyl group and it is not an alcohol.\nC. 3-pentanone - This is correct based on the analysis
above.\n\nAnswer: \\boxed {C}

QwenVL2.5-7B-Instruct-SCS V

<think> The structure shown is a five-carbon chain with a carbonyl group (C=0) at the second carbon from the left. This indicates that it is a ketone,
specifically a pentanone. The position of the carbonyl group is at the third carbon (counting from the left), so it is 3-pentanone.\n\nThe other options can
be ruled out:\n- Cyclopentane is a ring structure, not a chain.\n- 2-methylpropan-2-ol is an alcohol with a methyl group at the second carbon and an -OH
group at the second carbon, which does not match the structure shown.\n\nTherefore, the correct answer is C.</think>\n<answer> C </answer>

Figure 21: Comparison of model outputs before and after RL training through SCS.

Question:

As shown in the figure, in triangle ABC, if angle £B is cut off along the line
in the figure, then £1 + £2 = ().

A. 80°

B. B. 100°

C. 260°

D. 270°

E. No correct answer

QwenVL2.5-7B-Instruct X

To solve the problem, we need to analyze the given geometric configuration and use some basic properties of angles.\n\n1. **Identify the given
information: **\n - We have a triangle \\( \\triangle ABC \\).\n - A line segment \\( DE \\) cuts off angle \\( \\angle B \\) from the triangle.\n - We need to
find the sum of the angles \\( \\angle 1 \\) and \\( \\angle 2 \\).\n\n2. **Understand the angles involved:**\n - \\( \\angle 1 \\) is the angle formed between
the line segment \\( DE \\) and the side \\( AB \\).\n - \\( \\angle 2 \\) is the angle formed between the line segment \\( DE \\) and the side \\( BC \).\n\n3.
**Use the property of straight lines:**\n - The sum of the angles on a straight line is \\( 180™\circ \\). Therefore, \\( \\angle 1 + \\angle 2 = 180"\\circ
\\).\n\n4. **Consider the full circle:**\n - The sum of the angles around a point is \\( 360"\\circ \\). However, this is not directly useful here since we are
dealing with angles on a straight line.\n\n5. **Conclusion:**\n - Since \\( \\angle 1 \\) and \\( \\angle 2 \\) are supplementary (they form a straight line)
their sum is \\( 180™\circ \\).\n\nTherefore, the correct answer is:\n\\[\n\\boxed {C}\n\\]

QwenVL2.5-7B-Instruct-SCS V

<think> To solve this problem, we need to use the properties of angles formed by a transversal cutting two parallel lines. However, in this case, we can use

the fact that the sum of the exterior angles of a triangle is always 360°.\n\nFirst, let's denote the angles around point B as follows:\n- ZABD = £1 (since it
is an exterior angle of triangle ABD)\n- ZDBC = £2 (since it is an exterior angle of triangle DBC)\n\nSince ZABD and 2DBC are adjacent angles on a

\
I
I
I
I
I
I
I
I
I
I
I
I
I
I

straight line, their sum is 180°. Therefore, we have:\n1 + £2 = 180°\n\nHowever, we need to consider the full circle around point B. The sum of all angles I

around point B is 360°. Since ZABC is cut off, the remaining angles around point B are 21 and £2. Therefore, we have:\nz1 + 22 + ZABC = 360°\n\nBut

since ZABC is part of the triangle and the sum of the interior angles of a triangle is 180°, we can use the fact that the sum of the exterior angles of a
triangle is 360°. This means:\nz1 + £2 + ZABC = 360° - (180° - ZABC) = 180° + 2ABC\n\nSince 2ABC is part of the triangle, we can use the fact that
the sum of the exterior angles of a triangle is 360°. Therefore, we have:\nz1 + £2 = 360° - (180° - ZABC) = 180° + ZABC\n\nBut since ZABC is part of
the triangle, we can use the fact that the sum of the exterior angles of a triangle is 360°. Therefore, we have:\nz1 + £2 = 360° - (180° - ZABC) = 180° +
£ABC\n\nTherefore, the correct answer is:\n£1 + £2 = 260°\n\nSo, the correct answer is C.</think>\n\n<answer>C</answer>

I
/

4

Figure 22: Comparison of model outputs before and after RL training through SCS.
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911 All benchmark datasets used for evaluation are properly cited within the manuscript. For all evaluated
912 models, we strictly comply with their respective licenses: open-source models are employed in
913 accordance with their designated usage terms. The training pipeline is implemented based on the
914 open-source framework OpenRLHF |'| while the evaluation is conducted using established open-
915 source libraries, including Transformers

"https://github.com/OpenRLHF/OpenRLHF
*https://github.com/huggingface/transformers
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