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Abstract

The “General Senior High School Mathematics Curriculum Standards (2017 Edition, Revised in
2020)” emphasizes the significance of “solid geometry and spatial vectors” in cultivating students’
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core literacy. Aiming at the problem that students mechanically apply vector formulas to solve nor-
mal vectors during exam preparation and lack essential understanding, this article compares the
traditional coordinate method with the matrix theory method and finds that the traditional method
relies on special coordinate systems and is computationally cumbersome. The matrix theory is in-
troduced. The solution logic of normal vectors is analyzed through second-order and third-order
determinants and vector cross products. Its applicability is verified by multiple college entrance
examination questions. The solution steps of “establishing the system—determining the vector—
algorithm vector—application” are summarized. The teaching enlightenment section proposes that
teachers need to integrate the principles of advanced mathematics to construct a complete thinking
chain, combine matrix operations and geometric intuition to break through the bottleneck of for-
mula memory, cultivate students’ abstract modeling ability from a higher-order perspective, and
implement core literacy.
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Table 1. Distribution of geometry question types and scores in the previous years’ college entrance exams
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Figure 1. Picture to accompany a high school exam question
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Figure 2. Schematic diagram of the right-hand rule
B2 AFENREE
@) Bike: ST a B b AT AT IO T B, B0 |axb|=|a| [o)-sin0 . $ErH 0 M a 5 b B3 f
(0<f<m).
2. iR
V25 1) B SRARE S AA T UART I LR AR B L S, ] 3 B g N A RO R A B — URAS T ik )
FIRE Lo IR JUAT AR (5 FL RERS ON SR T A M BB A TR, A 2P AR DA L2k i &
BV Ry DA Ik S afe i — A 5 5 ) B T 1)

DOI: 10.12677/ae.2025.1571374 1452 HHHRE


https://doi.org/10.12677/ae.2025.1571374

AR

e 1.4-6, B I1e. MELIWITHmE e, RIIREE « HFEe B9E 5
(normal vector). ZHE—NH A M—HEa, RALK A, BLUME o HEEEGTFE
LW, TURTHES(Pla - AP=0).

‘a W RFAH—F ALK
¥b, b5 aAHLXAR?
1. 4-6

Figure 3. Definition of normal vectors in the compulsory version of Humanities A
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Figure 4. Definition of dihedral angles in Compulsory Education for Humanities, Version A
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Figure 5. Definition of line-plane angles in HMI A
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Figure 6. Line-plane perpendicularity
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Figure 7. Parallelism of lines and surfaces
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Figure 9. Parallel faces
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Figure 10. AR LATff2Z 8
10. Solutions to Solid Geometry Problems

Bl 5 W 10 fros, PUiL4T PDCE NI, WILTE ABCD NS, H.4 PD L V-1 ABCD ,
/BAD = ZADC =90° , AB:AD:%CDzl, PD =42 .

(1) F M A PAY S, RUE: AC J/ “FH MDE ;

(2) RELZ P4 5°F1H PBC FIT S IH 1IE 5248 5

23U AT LAAS 3] DA, DP,DC W EEEL, UL D RIFE £, UL DA BT R x B, L DC 77 1R8 y il
CLDP [IJ7 RN 2 i, S AS AIE A ARER R

CIRYRCER RS Epily

4(1,0,0),B(1,1,0),C(0,2,0)

D(0,0,0),£(0,2,42),P(0,0.42)
(1) &M N AP F R, Wi M AERN:

| Lo 2
2772
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2 2
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X y z
L, 2
2 2
0 2 2
- 2.g_o.\/f’_{%.\/}_o.i}l.z_o.o]
= \/E’_ﬁ’l]
2
1141 )5 153 2
m =(242.42,2)
on-AC=0
.. AC 1 ¥ MDE
- AC J/ *F-1H MDE

(2) BT PBC HIVEIAI BN ny = (a,b,¢)
PB=(1,1,—J5),BC=(—1,1,0),PA=(1,0,—J§)

Sony :(ﬁ,ﬁ,z)
cos(Pa,n,) = Al N2 V3
7 [N RN

B LA P4 5°F1 PBC PR I IESZ B N % .
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RIARR o

2. FHAS FAAR, E T I A 1A

B E R BT T R B P, G R B AR R R XM EZ, RE AR, X
6 [va) B ] DA e AR AR A ZE R B

3. TR

A 1 BRI A . T m, SRR EREE TP mE, BrmpikmeE. X
AT BLIE AT 91 A R v 5
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