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“ We shape our tools and thereafter our tools shape us. ”

— Marshall McLuhan
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" As presented in the diagram, line I, || I, 21 = 50°, £2 = 75°, ihink> 2.5-7B-ToRL
Ao A then 23 = (). ux> We can add an auxilia

<a m point \(A\) fo a point on \(I_2\) such that
it 2\), which will help us see that \(\angle 3\)

£ 550 05 @ O B 557 A o ™ draw_dashed_lines(ax, D, 13_p2) [. . ]
o

Here is the formal language for the geometry diagram: Given that \(I_1 \parallel 1_2 \), we know that the corresponding angles and

d alternate interior angles formed by a transversal are equal. In the diagram, we have

“python
Lol

[
11_p1 = (x_min, y1)

\(\angle 2\) and \(\angle 3\) should be \(180"\circ\). So, we
11_p2 = (x_max, y1) 80"\circ - \angle 2 = irc
1

3\) as follows: \[ \angle 3 = 180"\circ - \angle 2 = 180" \ci
- 45" \circ = 65" \circ \]

[..]
draw_angle_marker(ax, A, D, B, label="3', size_ratio=2.2)
Lo

y OlymipiadBench . Geomverse Ny ﬁmm GeometryZero-78 9
i 50% o +ToRL e +ToRL 1/ Given that I_1 \parallel _2, and the angles angle 1 = 50° and angle 2 = 75, we need o find the measure of angle
H « 4 GCPO (GeometryZero) & 18%  +GCPO (Geometn yZero) ¥ il [..]4.The angle 3 is the angle formed by the transversal and the line I_1 or |_2 that is adjacent fo angle 2.

i ya i!  This angle is supplementary to angle 2.

1540% -/ B16% H

H /

e c

H
i1 To find angle 3:
1

ia 1% 814% he sum of angle 2 and angle 3 should be 180° because they are supplementary.
i%ao% //“ 7:12% erefore, angle 3 = 180° - 75° = 105°.
ta Y #10% be the correct approach. As angle 3 is the angle between the transversal and the line |
18200 Ve L fo angle 1. This angle is actually the exterior angle fo the triangle formed by the
, of the two opposite interior angles of the tr hare angle 1 and |
0% &% hich is equal fo angle 1) . Thus, angle 3 = 180° - angle 1 + angle 2 = 180° - (50° + |
158 38 78 158 38 78 H
Model Size (log scale) Model Size (log scale) A AT
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Base Model Method Geomverse Geometry3k MathVista OlympiadBench — Avg.

- 4.20 41.76 47.70 13.44 26.78

+ SFT 4.80 44.25 43.11 14.51 26.67

Qwen?2.5-1.5B-Instruct + GRPO 5.76 53.35 57.79 14.51 32.85
+ ToRL 5.26 57.01 57.79 11.29 32.84

GeometryZero (+ GCPO) 6.96 60.23 61.77 19.35 37.08

- 10.53 65.83 67.88 32.25 44.12

+ SFT 10.20 71.65 73.08 30.64 46.39

Qwen2.5-3B-Instruct + GRPO 12.13 75.87 82.87 31.72 50.65
+ ToRL 12.63 717.31 81.34 33.87 51.29

GeometryZero (+ GCPO) 11.30 79.25 82.56 35.48 52.15

- 14.76 70.99 68.19 39.24 48.30

+ SFT 15.36 75.98 76.14 41.93 52.35

Qwen?2.5-7B-Instruct + GRPO 16.93 79.03 86.23 40.32 55.63
+ ToRL 12.56 78.75 83.48 44.08 54.72

GeometryZero (+ GCPO) 18.23 78.81 87.15 45.69 57.47

Table 1: FEEMEUES R, BoN@3 i RE5 B TN I, 1935 Geomverse, Geome-
try3k, DA MathVista Fll OlympiadBench 3 7h25 5, Hd g5 R DR E R . FoA1
GeometryZero (FIX1F, +GCPO) AU 25 R B /R 7E BT

°
>
M5B As shown in the figure, in ABCD, <think> Qwen2.5-7B-GRPO

AB = AC, LCAB = 40°, then the Given that AB = AC and angle CAB = 40°, triangle ABC is isosceles with AB = AC. Therefore, angle ABC
degree measure of 4D is (). <instruct = angle ACB. Since the sum of angles in a triangle is 180°, we have:

prompt for reasoning> angle ABC + angle ACB + angle CAB = 180°

2 \cdot angle ABC + 40° = 180°

2 \cdot angle ABC = 140°

A. 40° B. 50° C. 60° D. 70°

Here is the formal language for the
geometry diagram (python code):

angle ABC + angle CAB = 360° angle D + 110° + 70° + 40° = 360° angle D + 220° = 360° angle D =
140° - 110° = 50° Thus, the measure of angle D is 50°.

“python </think>
L. <answer>B</answer> I
# 2. Point Definition My
points = { ore " N
A" (0, 0), \ <think> GeometryZero-7B (/w auxiliary construction)
8% (4, 0), / <aux>
L.J &@ i To better visualize, we can add the angle markings and the fact that \(AB = AC\) to the diagram. This would help in understanding
draw_lines(ax, points['C’], points['D']) i the isosceles triangle and the angle calculations. [. . .]
draw_lines(ax, points['D'], points['AT) ! <faux> . o y q o Fia i :
draw_lines(ax, points['A'], points['C']) ! Given that AB = AC and angle CAB = 40°, triangle ABC is isosceles with AB = AC. Since the angles opposite the equal sides in an [. . .] !

The sum of the angles in a triangle is 180°. Therefore, we can calculate angle ABC and angle ACB as follows:

angle ABC + angle ACB + angle CAB = 180°
2 \cdot angle ABC + 40° = 180°

{ 2 \cdot angle ABC = 140°
£BCD + £ACB = 180°? angle ABC = 70°

However, this seems incorrect because it implies a straight line, which is not possible in a quadrilateral. We need to consider the
internal angles properly.

Since angle BCD = 180° - angle ACB = 110°, and knowing that the opposite angles in a cyclic quadrilateral sum to 180°, we have:
angle D = 180° - angle BCD = 180° - 110° = 70° Thus, angle D = 70°.

</think>
<answersD/answers

Figure 3: GRPO 5 GCPO  [H] i I 7E . #1115 4% T Qwen2.5-7B-GRPO 53 A1)

GeometryZero-7B 7£—> MathVista [a] @ _FAIFEI, /R T GeometryZero-7B 7F H LT A2
r e RO @ B TR . R AR SCASRFE AR 7] i v
SUB AR

FefiTi 2L, SFT 5% (Qwen?2.5-1.5B-SFT #il Qwen2.5-3B-SFT) 1F Geomverse F11 Geometry3k
S N FEEI L, AH TR AR 1Y Instruct A8 R — 20 elodt . 140, Qwen2.5-1.5B-SFT
1 Qwen2.5-3B-SFT 7& Geometry3k /0 HIEUS T 2.49 % #1 5.83 % 32T, SR, MHBET
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FWeE /NGRS . B4, fE OOD ki MathVista |, Qwen2.5-1.5B-SFT M iLRfifizd 3
THT 4.59 %, i Qwen2.5-1.5B-GRPO NI /s H B E AR TE, 4% 10.09 %, BAE, 1
i GRPO. ToRL FI GCPO 7£ N RL J5¥EFEI N HT OOD Fuf il i 4 5L B 1 o — 2y el it
RGBT SFT, ERH 15 fkf > A 250k

55 GRPO ], ToRL FALTE I AT /s (I BRI A b Jo Sk b oA Al 8, R T Je 464
Lseit (e B ). SHESPREN], ToRL BAER FBUAE F IR B 3L AIXT T GRPO
AT 55, X 2 WO RvRELIGE B2 F) SR AR BEAE ) LAFT IVt Ak e 37 55t v Sl ol I A s e 0t 2 25 4
Ak BN, E4K ToRL i 3B K24 FAIXET GRPO RILL UMY 0.64 % (L%, HAE 7B iR
I 091 % (ITERE T . L2 T, GCPO i T AALE S, N A OOD FEHE EATERE,
HEAER 2 BB ME N (0 A5 RS ARSI T — BE S PR I PR RE . X 2 T Afy i 0
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