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Khdéi dong nhanh

HDSD

I CAu tric file dé thi chuan
MBoi file dé thi can c6 ding thit tu:

// ©® MO0t import duy nhat tir Typst Universe
#import "@preview/sang-math:1.0.0": *

// @ Theme + profile: dethi | loigiai | compact | draft | beamer
#let preset = exam-preset(theme: "teal-pro", profile: "dethi")

// ® Tao bon macro cau hdi da nhan mau va profile
#let (tn, ds, tln, tl) = exam-mode(..preset.question)

// @ Ap show rules chung
#show: sang-setup.with(math-color: preset.accent)

// ® Ap giao dién dé’thi
#show: exam-theme.with(
..preset.template,
theme: preset.theme,
department: "SO GIAO DUC VA DAO TAO",
school: "TRUONG THPT ...",
exam-title: "KY THI THU TOT NGHIEP THPT",
subject: "TOAN 12",
duration: "90 phut",
code: "101",

// ® Phan thi
#exam-part ([PHAN I. Tra¢ nghiém nhiél phuong &nl, count: 12)

// @ Cac céu hoi...
#tn(...) #ds(...) #tln(...) #t1(...)

GV Nguyén Van Sang - HDSD ConicTypst - 15/07/2026



HDSD ConicTypst - Sach huéng dan hé thong Typst Trang 6

" KET QUA HIEN THI

SOG GIAO DUC VA PAO TAO KY THI THU ...
TiNH ... Mon: TOAN
Thaoi gian lam bai: 90 phit
Ma dé: 001
I PHAN I. Tric nghiém nhiéu phuong an (12 ciu)

Cau 1. Ham s6 y = 2% — 3z nghich bién trén khoang nao?

A. (—o0;—1) B. (-1;1) C. (1;400) D. R

- J

I Nam profile chinh thic

profile Hién thi Diing khi

"dethi" Cau héi thuan, khong dap an In dé cho hoc sinh
"loigiai" = Cau hdi, dap an va loi giai Séch giai / chita bai
"compact" = B& cuc gon, hd trg hai cot Dé can tiét kiém gidy
"draft" Hién vung nhap Phiéu lam bai
"beamer" Cau hinh cau héi cho slide Trinh chiéu

Luu v Chi d6i profile: "dethi® thanh profile: "loigiai® rdi bién dich lai; néi dung cau
hoéi gitt nguyén.

I 18 theme dé — cling code, khac két qua

Doan sau 13 méu téi thiéu dé thit mot theme. Sach render du 18 theme ngay bén dudi bang ciing
mot cau hoi.
#let p = exam-preset(theme: "navy-gold", profile: "dethi")
#let q = exam-mode(..p.question)
#(q.tn) (
[Nghiém cla $x"2-5x+6=0% la],
([$x=1,6%], True([$x=2,3%]), [$x=-2,-3%], [$x=0,5%]),
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KET QUA HIEN THI

THEME - classic
Cau 2. Nghiém ctia 22 — 52z +6 = 0 1a

A z=1,6 B. 2=23 C. z=-2 -3 D. 2=0,5
THEME - ocean

Cau 3. Nghiém ctia 22 — 5z +6 =0 1a

A. x=1,6 B. z=2,3 C. z=-2,-3 D. z=0,5
g

" KET QUA HIEN THI

THEME - emerald

&

Cau 4. Nghiém ctia 22 — 5z +6 = 0 1a
A. z=1,6 B. =23 C. z=-2,-3 D. 2=0,5

THEME - royal

Cau 5. Nghiém ctia 22 — 52 +6 = 0 1a

A. z=1,6 B. =23 C. z=-2,-3 D. 2=0,5

- J

KET QUA HIEN THI

THEME - violet
Cau 6. Nghiém ctia 22 — 5z +6 =0 1a
A. z=1,6 B. z=2,3 C. z=-2,-3 D. z=0,5

THEME - crimson

Cau 7. Nghiém ctia 22 — 5z +6 =0 1a
A z=1,6 B. 2=2,3 C. z=-2 -3 D. 2=0,5

- J

" KET QUA HIEN THI

THEME - graphite

Cau 8. Nghiém ctia 22 — 5z +6 =0 1a
A. x=1,6 B. z=2,3 C. z=-2,-3 D. z=0,5
THEME - amber

Cau 9. Nghiém ctia 22 — 5z +6 =0 1a

A. z=1,6 B. =23 C. z=-2,-3 D. 2=0,5
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KET QUA HIEN THI

THEME - teal-pro

Cau 10. Nghiém cta z2 — 5z +6 =0 1a

A. z=1,6 B. x=2,3 C. z=-2,-3 D. x=0,5

THEME - sky

Cau 11. Nghiém cta 2 — 5z +6 =0 1

A. z=1,6 B. =23 C. z=-2,-3 D. 2=0,5
\

" KET QUA HIEN THI

THEME - indigo-minimal

\

Cau 12. Nghiém clia 22 — 5z 4+ 6 = 0 1
A. x=1,6 B. z=2,3 C. z=-2,-3 D. z=0,5

THEME - print-economy

Cau 13. Nghiém cia 22 — 5z +6 =0 1

A. z=1,6 B. =23 C. z=-2,-3 D. 2=0,5

-
\

KET QUA HIEN THI

THEME - aurora
Cau 14. Nghiém ctia 22 — 52 4+ 6 = 0 1&
A. z=1,6 B. =23 C. z=-2,-3 D. z=0,5

THEME - lotus

Cau 15. Nghiém cta 2 — 5z +6 =0 1

A. x=1,6 B. x=2,3 C. z=-2,-3 D. x=0,5
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KET QUA HIEN THI

THEME - navy-gold

Cau 16. Nghiém ctia 22 — 52 4+ 6 = 0 1
A. £=1,6 B. £=2,3 C. z=-2,-3 D. z=0,5

THEME - jade

Cau 17. Nghiém ctia 22 — 52 4+ 6 = 0 1
A. x=1,6 B. =23 C. z=-2,-3 D. z=0,5

-

S
" KET QUA HIEN THI

THEME - coral

Cau 18. Nghiém cia 2 —5x +6 =0 13
A z=1,6 B. 2=23 C. z=-2 -3 D. 2=0,5

THEME - plum

Cau 19. Nghiém cta z2 — 5z + 6 = 0 1
A z=1,6 B. 2=23 C. z=-2 -3 D. 2=0,5

-
\
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CAu tric nghiém nhiéu phuong dn — #tn(...)

HDSD

#tn 14 alias ctia #mcq. Ty dong chon s8 cot 1/2/4 tuy do rong clia phuong 4n.

I Ct phap diy di

#tn(
[NOi dung dé'bail, // © than cau — bat budc
( // @ tuple phuong &n — bat budc
[$A$],
True([$B$1), // danh dad dap an ding
[$C$],
[$D$],
),
loigiai: [Loi gidi.l, // 1&i gidi — hién khi mode # "dethi"
fig: <hinh vé>, // hinh vé& bén canh / phia duéi dé bai
fig-pos: "right", // "right" | "left" | "center"
fig-width: 35%, // chiéu réng vung hinh
cols: 0, // 0=ty dong | 1 | 2 | 4 co6t phuong an
lines: 0, // s6’dong trang cho HS tu lam
num: auto, // ép sb6’cadu thd cébng néd céan
prefix: "Cau", // nhan truéc sb6 cau

)

" KET QUA HIEN THI

Cau 20. Nbi dung dé bai

A. A B. B C. C D. D

I Lai giai. Loi giai.
\ J

I Tham sé chi tiét

stem content Than cau héi. C6 thé chita van ban, cong thitc, bang, hinh trong

inline.

options tuple BO phuong &n. Phai 1a tuple (A, B, C, D). Phuong 4n ding boc
béng'True([...]L

- mic dinh: none content Ldi giai day du. Hién trong profile "loigiai". C6

thé dung #ppgiai, #luuy, #meo bén trong.

fig: - mac dinh: none canvas/content Hinh v&. Thuong la cetz.canvas(...) hoac noi

dung Typst bat ky.

fig-pos: - mac dinh: "right" string Vi trf hinh: "right" = bén phai dé bai - "left"

= bén trai - "center" = can giita phia dudi dé bai.

| loigiai:
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fig-width: - mic dinh: 35% relative Chiéu rong vung hinh. Giam xu()'ng 25% néu
hinh nho, tang 1én 45% néu hinh phtc tap.

cols: - miac dinh: 0 int  S6 cot phuong 4n. @ = tir dong (khuyén ding). Dit 2 hoic

4 dé ép sb cot.

lines: - mac dinh: 0 int  S6 dong ké tréng. Dung khi mudn HS viét thém tinh toan
phia duéi.

num: - mic dinh: auto  intlauto SO thi tu cau. Mac dinh tu tang; dat thi cong khi

A 2 ~
can nhay so.

I Vidu 1 — cau don khong hinh

#tn(
[Pao ham cda ham s6 $f(x) = x*3 - 3x + 1$ tai $x = 2$ bang],
([$3%1, [$9%1, True([$9%1), [$-3%1),
loigiai: [
$F'(x) = 3x™2 - 3 =>f'(2) =12 - 3 = 95.
1,

KET QUA HIEN THI

Cau 21. Dao ham ctia ham s6 f(z) = 23 — 3z + 1 tai £ = 2 bang

A. 3 B. 6 C. 9 D. -3

| Loigigi. f/(2) =302 -3 f/(2) =12 - 3=
(G J/

I Vi du 2 — cau cé hinh bén phai (phd bidn nhat)

#tn(
[D6°thi bén c6 bao nhiéu cuc tri?],
([$0$], [$1$1, True([$2$]), [$3%1),
fig: cetz.canvas(length: 0.7cm, {
import cetz.draw: *
// ... vé dé thi & day ...
3,
fig-pos: "right", // mac dinh, c6 thé’bd qua
fig-width: 38%,
loigiai: [Quan sat d6 thi: ham c6 2 cyc tri.],
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" KET QUA HIEN THI

Cau 22. D thi bén c¢6 bao nhiéu cuc tri? Yy

A. 0 B. 1 C. 2 D. 3

I L&i giai. Quan sat d6 thi: ham cé 2 cuc tri (1 cuc dai, 1 cyc tiéu).

G

I Vi du 3 — hinh phia dudi dé bai (fig-pos: "center"

#tn(
[Hinh du6i day md ta dé6 thi ham sé'nao?],
([$y=x"2$]1, True([$y=x"3%$]), [$y=1/x$], [$y=sqrt(x)s$]),
fig: cetz.canvas(...),
fig-pos: "center", // < hinh xudt hién DUOI dé‘bai, cin giira
fig-width: 60%, // fig-width khéng dung khi fig-pos="center"

Meo Dung fig-pos: "center" khi hinh to, chiém nhiéu chiéu ngang; dung "right" hoac

"left" khi hinh nhé dé tiét kiém khong gian.

I Vi du 4 — Tich phin (Trich ngan hang Giai tich 12)

#tn(
[Tinh tich phén $I = integral 0" (pi/2) cos x dif x$.1,
([$-1%1, True([$1$]1), [$0%1, [$pi/2%1),
loigiai: [
Ap dung Newton--Leibniz:
$ I = integral 0~ (pi/2) cos x dif x = sin x | 0" (pi/2) = sin(pi/2) - sin(@) =1 - 0O

KET QUA HIEN THI

s

2
Cau 23. Tinh tich phan I = / cos x dzx.
0

A. -1 B. 1 C. 0 D.

NN

Loi giai. Ap dung Newton—Leibniz:

2 ™
I=/ coszdz =sinz | =sin<g) —sin(0)=1—-0=1.
0
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Vi du 5 — Tuy bién hién thi phuong 4n (S6 cot & Khoanh tron / Khéng
khoanh tron)

Hé théng cung cip céc tham s6 dé tiy bién cach hién thi 4 phuong an lwa chon ctia ciu hoi trac
nghiém #tn:
1. Sé c6t phuong an (cols):
o cols: 0 (Mac dinh): Hé théng ty dong tinh todn do dai cdc phuong an dé xép vao 1, 2
hoac 4 ¢ot toi wu nhat.
e cols: 1 Ep budc xép céc phuong an théng dimg thanh 1 cot.
e cols: 2: Ep budc chia cdc phuong 4n thanh 2 c6t déu nhau.
e cols: 4: Ep budc dan cdc phuong 4n thanh 4 ¢6t ndm ngang.
2. Kiéu nhan lya chon (opt-style):
o opt-style: "plain" (Mic dinh): Hién thi nhan thuong kém déu cham dang A., B., C., D.
o opt-style: "circle" hoic "circled": Tu dong vé hinh tron bao quanh nhan dang @), B,
CO.
¢ Mau 5.1 — Thiét 1ap khoanh tron va ép 4 cot (opt-style: "circle", cols: 4)
#tn(
[Nghiém cta phuong trinh $log 2 x = 3% la:1],
([$x = 9%]1, [$x = 6%$], True([$x = 83%]), [$x = 5%]),
opt-style: "circle",
cols: 4,

KET QUA HIEN THI

Cau 24. Nghiém cua phuong trinh log, z = 3 la:
@m=9 :v=6 ©m=8 @:v=5

¢ MaAu 5.2 — Thiét lap khéng khoanh tron va ép 2 cot (opt-style: "plain”, cols: 2)
#tn(

[Gid tri 1én nhat cla ham s6°$y = -x"2 + 4x$ trén doan $[0; 31$ bang:1,

([$3$1, True([$4$1), [$0$1, [$2%1),

opt-style: "plain",

cols: 2,

)

" KET QUA HIEN THI

Cau 25. Gi4 tri 16n nhét ctia ham s6 y = —z? + 4z trén doan [0; 3] bang:

A. 3 B. 4

C. 0 D. 2
\ J
¢ MaAu 5.3 — Ep budc hién thi 1 cot ditng (cols: 1)

#tn(
[Phat biél nao sau day la sai khi néi vé&'thé’tich khéi da dién?],
(
[Thé tich khéi lang tru béng dién tich ddy nhan chiél cao.],
[Thé tich khdi chép bang mét phan ba dién tich day nhan chiél cao.l],
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True([Thé tich khoéi hop chit nhat bang tdéng d6 dai ba kich thuéc.1),
[Thé tich cla hai khoi da dién bang nhau néd ching bang nhau.]

),

cols: 1,

)

" KET QUA HIEN THI

Cau 26. Phat biéu nao sau day la sai khi néi vé thé tich khéi da dién?

A. Thé tich khéi lang tru bang dién tich ddy nhan chiéu cao.

B. Thé tich khéi chép bang mot phan ba dién tich ddy nhan chiéu cao.
C. Thé tich khéi hop chit nhat bang téng do dai ba kich thude.
D. Thé tich ctia hai khéi da dién bang nhau néu ching bang nhau.
\ J

I Vi du 6 — Trac nghiém 4 phuong an la 4 hinh vé (opt-fig)

Khi phuong 4n tra 16i 14 cac hinh vé 16n, ban can st dung opt-fig: true va cols: 2 (hodc 4) dé cac
hinh vé dugc tu dong dan trang vao luéi anh dep mat ma khong bi v& bé cuc inline thong thuong.

#tn(

[DO thi nao sau day biéd diéf ham s6'$y = x™3 - 3x$?],

(
cetz.canvas(length: 0.5cm, { import cetz.draw: *; circle((0,0), radius: 1) 1}),
True(cetz.canvas(length: 0.5cm, { import cetz.draw: *; rect((0,0), (1,1)) })),
cetz.canvas(length: 0.5cm, { import cetz.draw: *; line((0,0), (1,1)) }),
cetz.canvas(length: 0.5cm, { import cetz.draw: *; circle((0,0), radius: 0.5) })

),

opt-fig: true,

cols: 2,

loigiai: [Pay la vi du minh hoa, phuong an ding dugc khoanh dd.]

)

" KET QUA HIEN THI

Cau 27. D6 thi nao sau day biéu dién ham s6 y = 23 — 327

A. B.
Q L]

/ O

L&i giai. Moi phuong 4n 1a mot hinh vé (sit dung cetz.canvas). opt-fig: true gitip dan

trang déu.
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I Vi du 7 — Cau hoi kem dong ké nhép ty vé (lines)
Dung lines: 4 dé tao ra 4 dong ké chdm cham cho hoc sinh ty dién nhap (chi xuat hién & ché
do dethi).
#tn(
[Gidi phuong trinh $2x - 4 = 0%.],
([$x = 131, True([$x = 2$1), [$x = 3$], [$x = 4%]),

lines: 4,

)

" KET QUA HIEN THI

Cau 28. Giai phuong trinh 2z —4 = 0.

A. z=1 B. =2 C. z=3 D. z=4

- J

I Vi dyu 8 — D6 thi ham sé trung phuwong bac 4 (Trich dé thi thyc té&)

Vi du duéi day thé hién cach vé hé truc toa do Ozy, cic nét dat cuc tri va duong cong db thi min
bang cach chay vong lap trong cetz.canvas, sau d6 dit vio tham s6 fig: clia #tn v6i vi trf bén
phai (fig-pos: "right").

#tn(

dir: "doc",lines:0,

fig: canvas(length: 1lcm, {
import draw: *
// V& hé truc toa do
line((-2.2, 0), (2.2, 0), mark: (end: ">"), stroke: 0.5pt)
content((2.2, 0), $x$, anchor: "north", padding: 2pt)
line((0, -0.5), (0, 2.5), mark: (end: ">"), stroke: 0.5pt)
content((0, 2.5), $y$, anchor: "west", padding: 2pt)
content((0.15, -0.15), $0%)

// buong nét dit cuc tri

line((-1, 0), (-1, 2), stroke: (dash: "dashed", paint: gray, thickness: 0.5pt))
line((1, 0), (1, 2), stroke: (dash: "dashed", paint: gray, thickness: 0.5pt))
line((-1, 2), (1, 2), stroke: (dash: "dashed", paint: gray, thickness: 0.5pt))

// Nhan truc
content((-1, -0.25), $-1%)
content((1, -0.25), $1%)
(-0.25, 2.0), $2%, anchor: "east")
(0.2, 0.8), $1%)

content

—_~ e~~~

content
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// PO thi y = -x™ + 2x"2 + 1

let pts = ()

for i in range(-16, 17) {

let x =1/ 10
let y = -calc.pow(x, 4) + 2 * calc.pow(x, 2) + 1
pts.push((x, y))
}
line(..pts, stroke: 1.2pt + blue)
b,
fig-pos: "right",
fig-width: 32%,
[Cho ham s6 $y = f(x)$ cbé6 d6 thi la dudng cong hinh bén dudi. Ham s6°dd cho nghich
bién trén khoang nao dudi day?],
(

[$(-1; 1)3$1,

True([$(1; +00)$1),

[$(0; 1)$1,

[$(-1; +00)$]

)
loigiai: [

#step[Dwa vao d6° thi ham s6, ta thay trén cac khodng $(-1; 0)$ va $(1; +o0)$ d6 thi
c6 hudng di xudng tir trdi sang phdi. Do d6, ham so6 'nghich bién trén cadc khoang $(-1; 0)$
va $(1; +00)$.1]

#step[Két luan: Chon dép an B.]

#resetstep()

KET QUA HIEN THI

Cau 29. Cho ham s6 y = f(z) c6 db thi la dudng cong hinh
bén dudi. Ham s6 da cho nghich bién trén khoang nao dudi
day?

A. (—-1;1) B. (1;400) C. (0;1)

L&i gidi. Dya vao do thi ham s6, ta thay trén cac khoang (—1;0) va (1;400) do thi c6
huéng di xudng tit trai sang phai. Do d6, ham s6 nghich bién trén cic khoang (—1;0)
va (1; +00).

Két luan: Chon dap an B.
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Cau Diung—-Sai — #ds(...)

HDSD

Cau hoi gdbm mot than chung va 4 phat biéu a/b/c/d, hoc sinh chon Piing/Sai cho titng phat biéu.

I Ct phap diy di

#ds (
[Than cau chung — néu tinh hudéiAg / bai toadn / dinh nghia],
( // « tuple 4 phat biéd

[Phat biéd a — SAI],
True([Phat bi&d b — BUNG]),
True([Phat biéd ¢ — BUNG]),
[Phat biéd d — SAI],

),

loigiai: [Phan tich tung y.1,

fig: none,

fig-pos: "right",

fig-width: 30%,

lines: 0O,

num: auto,

prefix: "Cau",

boxed: false,

)

" KET QUA HIEN THI

CAu 30. Than cau chung — néu tinh huéng / bai todn / dinh nghia

I3

a) Phat biéu a — SAI v
b) Phat biéu b — DUNG v
c) Phét biéu ¢ — DUNG "
d) Phat bidu d — SAI v

| Loi gii. Phan tich timg §.
_ J

I Tham s6 chi tiét

stem @M content Théan ciu dung chung cho tat ci phéat biéu. Thuong néu bdi canh,

bai toan, hodc cho d6 thi/bang s6 lidu.
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statements @I tuple Tuple gom 4 phat biéu. Phat biéu ding boc bang True([...1),

phét biéu sai dé nguyén [...].

loigiai: - mic dinh: none content Ldi giadi phén tich titng phéat biéu. Nén dung
danh séch - *Y a) Pang/Sai.* ... dé 1o rang.

fig: - mac dinh: none canvas/content Hinh vé&. P&t bén canh than cdu hoac phia
dudi. Giong #tn.

fig-pos: - mic dinh: "right" string Vi tr{ hinh: "right" | "left" | "center".

fig-width: - mac dinh: 36% relative Chiéu réng Vﬁng hinh.

Vi du — cau Duing—Sai c6 phan tich

#ds (

[Cho $f(x) = x*2 - 2x + 3% trén $[-1; 3]1$. Xét tinh ddng/sai:],
(
[Ham s6 dat cuc tiéd tai $x = 1%.1,
True([Gid tri nhd nhat clda ham sé trén doan la $2$.1),
[Ham sO'nghich biéA trén $(1; 3)%$.1,
True([Phuong trinh $f(x) = 3% c6 nghiém trén $[-1; 3]%$.1),
)
loigiai: [
- *Y a) Pling.* $f'(x)=2x-2=0 => x=1$, $f''(1)=2>0% - cuc tiéd.
- *Y b) Plng.* $f(1) =1 - 2 + 3 = 2%.
- *Y ¢) Sai.* Ham dong biéA trén $(1;3)$ vi $f'(x)>0% & do.
- *Y d) Ddng.* $f(0)=3$ 1a nghiém.
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" KET QUA HIEN THI

Cau 31. Cho f(x) = 22 — 2z + 3 trén [—1;3]. Xét tinh ding/sai:

L

a) Ham s& dat cuc tiéu tai z = 1. v
b) Gi4 tri nh6 nhét ctia ham s6 trén doan 1a 2. v
c) Ham s6 nghich bién trén (1;3). v
d) Phuong trinh f(z) = 3 ¢6 nghiém trén [—1;3]. v

L3i giai.
e Ya)Ping. f/(z) =22 —-2=0=z=1, f/(1) =2> 0 — cuc tiéu tai = 1.
+ Y b) Plng. f,,=f1)=1-2+3=2.
« Y c) Sai. Haim dong bién trén (1;3) vi f/(x) > 0 & dé.
« Y d) Ptng. f(0) =3 — z = 0 14 nghiém trén [—1;3].
\ J

I Vi du 3 — DPung-Sai dang Danh sich khong bang (ds-style: "list")

Mic dinh, cau Dting-Sai duge hién thi dusi dang bang cé cac cot D/S dé hoc sinh danh dau tick.
Néu ban muén hién thi dang danh séch tron (vi du trong dé thi ti ludn cé pha trac nghiém, hosc

dung cho muc dich khac), stt dung tham s6 ds-style: "list".

#ds (
[Xét tinh ding sai cla cac ménh dé'sau vé phuong trinh $x°2 - 4 = 0%:1],
(
[Phuong trinh vO nghiém trén $RR$.1,
True([Phuong trinh cé hai nghiém phan biét.]),
True([TéAg hai nghiém bang $0$.1),
[Nghiém 1én nhat la $x = 4%.],
)
ds-style: "list",
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" KET QUA HIEN THI

Cau 32. Xét tinh ding sai clia cdc ménh dé sau vé phuong trinh z2 — 4 = 0:

L

a) Phuong trinh v6 nghiém trén R.
b) Phuong trinh cé hai nghiém phén biét.
c) Téng hai nghiém bang 0.

d) Nghiém 16n nhat 1a z = 4.

KET QUA HIEN THI

Cau 33. (Ché do 15i giai s& hién [DUNG]/[SAI]) Xét tinh ding sai ciia cic ménh d
sau vé phuong trinh 22 — 4 = 0:

a) Phuong trinh v6 nghiém trén R. v
b) Phuong trinh cé hai nghiém phén biét. v
c) Téng hai nghiém bang 0. v
d) Nghiém 16n nhat 1a z = 4. v
- J

I Vi du 4 — Cau héi tric nghiém Pung - Sai tich phan (Trich dé thi thuc t&)

Vi du thuc t& dudi day trich tit cuén sach clia ban, huéng dan cich st dung cau tric #ds dang

bang 1usi mic dinh dé tao cau hoi tric nghiém Ding - Sai.

#ds (
[Cho ham s6 $f(x)$ 1ién tuc trén doan $[-1, 31$ va thda man $integral (-1)71 f(x) d x
= 4%, $integral 173 f(x) d x = 6%. Xét tinh ding sai cla cdc khang dinh sau:],
(
True([Tich phan $integral (-1)73 f(x) d x$ c6 gid tri bang $10%.]),
[Tich phan $integral 371 f(x) d x$ c6 gid tri bang $65.1,
True([Tich phan $integral (-1)"1 3 f(x) d x$ c6é gid tri bang $12$.1),
True([Tich phan $integral (-1)"3 [f(x) - 2x] d x$ c6 gid tri béng $2%$.1),
)
loigiai: [
- a) *Pling*. Theo tinh chat cong khodng: $integral (-1)"3 f(x) d x = integral (-1)"1
f(x) d x + integral 173 f(x) d x = 4 + 6 = 105%.
- b) *Sai*. Theo tinh chat d6i can: $integral 3”1 f(x) d x = -integral 13 f(x) d x
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= -6%.
- ¢) *Ping*. Theo tinh chat héng s6f $integral (-1)71 3 f(x) d x = 3 integral (-1)"1
f(x) d x = 3(4) = 12%.
- d) *Ping*. Ta cé: $integral (-1)73 [f(x) - 2x] d x = integral (-1)"3 f(x) d x -
integral (-1)"3 2x d x =10 - [ x*2 ] (-1)"3 =10 - (9 - 1) = 2¢.
1
)

KET QUA HIEN THI

Cau 34. Cho ham s6 f(z) lién tuc trén doan [—1, 3] va théa man/ f(z)dx =4, / f(z

6. Xét tinh dung sai cua cac khang dinh sau:

T N

3
a) Tich phan / f(z)dz cb gia tri bang 10. v
—il
1 N
b) Tich phan / f(z)dz cb gia tri bang 6. v
3
1 N
c) Tich phan 3f(z)dx cb gié tri bang 12. v
—il
3 N
d) Tich phan [ [f(z)— 2z]dx cb gié tri bang 2. v

=1l

Ldi giai.
3 1 3
« a) Pung. Theo tinh chét cong khoang: / f(z)dz = / f(x)dz+ | f(x)de =4+
—1 —1 1
6 = 10.
1
 b) Sai. Theo tinh chat doi can: / f(z)dx / f
3 1
« ¢) Ping. Theo tinh chét hang s: = f (4) =12.
-13
o d) Pang. Ta c6: / [f(z —2xd:c—/ f(z)dz — 2xdx=10—[:r,2]:=10—
-1
9—1)=2.
\ J
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CAu tra 15i ngdn — #tln(...)

HDSD

Hoc sinh dién vao 4 6 trong (ché do dé thi) hodc xem dap 4n hién thi (ché do 16i giai).

I Ct phap diy di

#tn(
[NOi dung dé'bail, // © than cau — bat budc
[$631, // ® dadp &an — bat budc
loigiai: [Loi gidi.l, // loi gidi
fig: <hinh vé>, // hinh vé (cung clG phap tn/ds)
fig-pos: "right", // "right" | "left" | "center"
fig-width: 30%,
show-boxes: true, // hién 4 6 trbéng khi mode="dethi"
lines: 0, // s6’dong ké néd can ch6”tinh
box-count: 4, // s6°6 tréng (mdc dinh 4)
num: auto,

prefix: "Cau",
boxed: false,

KET QUA HIEN THI

Cau 35. Noi dung dé bai

Dap s6: @

I Lai giai. Loi giai.
\ J

I Vi tri hinh trong #tln
Hinh vé trong #tln hoat dong gidng hét #tn:
fig-pos Két qua

"right" (mic dinh)  Hinh & cot phai, dé bai & cot trai. 4 6 tréng 4+ dap 4n nam duéi dé bai.

"left" Hinh & cot trai, dé bai 6 cdt phai.
"center" Dé bai trude, hinh xuit hién cin gitta phia dudi dé bai, r6i méi dén 4
o trong.

I Tham s6 chi tiét

I stem content Than cau héi.
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answer @ content Dap an dung. Hién thi trong 6 mau xanh khi mode = "dethi®.
Thuong 1a biéu thitc todn [$6$] hoiic van ban [V6 s6 'nghiém].

loigiai: - mic dinh: none content Loi giai. Hién phia duéi ddp 4n trong profile

loigiai.
fig: - mac dinh: none canvas/content Hinh vé. Vi tri xac dinh bdi fig-pos.

show-boxes: - mic dinh: true bool Hién 4 6 tr6ng trong ché do dé thi. Pat false

néu khong can 6 trong (vi du cau dién chi).

box-count: - mic dinh: 4 int S6 6 tréng. Thay d6i néu dap an co nhiéu ky tu hon.

lines: - mic dinh:  int S8 dong ké ngang dé HS tinh toén. Hitu ich cho cau tra
16i ngan dang chiing minh ngan.

I Vi du 1 — cAu tra 15i ngin don gian

#t1n(
[Gidi phuong trinh $2x - 5 = 7%, tim $x$.]1,
[$6%],
loigiai: [

$2x =7 + 5 =12 == x = 65.
1,
)

Cau 36. Giai phuong trinh 2z — 5 =7, tim x.
Pap 56:[:::]

| Loigigi.2z=745-1252=6.
(G J/

I Vi du 2 — cAu tra 18i ngin cé hinh bén phai

#tn(
[Hinh bén 1a d6 thi ham s6°$y = f(x)$. Tim sé diém cuc tri.],
[$2%],
fig: cetz.canvas(length: 0.6cm, {
import cetz.draw: *
// ... vé do thi ..

.

fig-pos: "right", // hinh bén PHAI dé bai

fig-width: 35%,

loigiai: [P6 thi c6 1 cuc dai va 1 cuc tiéd - 2 cwc tri.l],

Luu v Hinh (fig:) ludn di kém v6i than cAu (stem), khong di kém dap an. 4 6 tréng/dap

4n ludon nam dudi stem-+hinh.
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I Vi du 3 — hinh phia duéi, cé6 dong tréng tinh

#tn(
[Tinh dién tich hinh phang gid¢i han bdi $y = x"2$ va $y = x+2%.
(Pon vi: don vi dién tich)],

[$9/25],

fig: cetz.canvas(...),

fig-pos: "center", // hinh DUOGI dé'bai, can giita
lines: 3, // 3 dong ké dé’tinh toén
loigiai: [

X+2 <=> x = -1; 2%.

Giao diém: $x°2 =
(-1)72 (x+2-x72) dif x = 9/2%.

$S = integral
1,
)

I Vi du 4 — Bai toan thyc té (Trich ngdn hang Giai tich 12)

#tn(

[M0t nghé nhén ché’tdc dén déhg dang khoi tron xoay, cao $40 " cm"$, dudng kinh trén-
dudi $30 " cm"$, eo nhdo nhat $24 " cm"$, mdt cat qua truc la hai parabol d6i xitng. Khoi
luong riéng doéng $8960 " kg/m"~3$, gid $220 " nghin dong/kg"$, gia cbng $10 " triéu"$.
Tong chi phi (triéu doéng, lam tron dén hang phan muoi)?],

[$52,1%],

loigiai: [

butng sinh parabol: $x = 3/400 y"2 + 12$, $y in [-20; 20]%.

$V = 2pi integral 0720 (3/400 y"2 + 12)72 dif y = 6792pi " cm""3%.

$m = 8960 times 6792pi times 107(-6) approx 191.45 " kg"$.

Chi phi = $191.45 times 220 times 107(-3) + 10 approx 52.1 " triéu"$.

1,
)

" KET QUA HIEN THI '

Cau 37. Mot nghé nhan ché tac don dong dang khéi tron xoay, cao 40 cm, dudng kinh trén-
dudi 30 cm, eo nhé nhét 24 cm, mit cit qua truc 1a hai parabol d6i xtng. Khéi luong riéng
dong 8960 kg/m?, gia 220 nghin dong/kg, gia cong 10 triéu. Téng chi phi (triéu dong, lam
tron dén hang phan muoi)?

Dap s6: 52,1

Lai giai. DPuong sinh parabol: B = %gf + 12, y € [—20;20].
20 2
3
V= 27r/ (myQ o 12) dy = 67927 cm®. m = 8960 x 67927 x 107% ~ 191.45 kg. Chi
0
phi = 191.45 x 220 x 1073 4 10 ~ 52.1 triéu.
N J
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Cau tuy luan — #t1(...)

HDSD

Cu phap day dn

#E1(

)

[N6i dung dé bai ty luan], // ® than cau — bat budc

loigiai: [Loi gidi mad.], // loi gidi — hién khi mode # "dethi"
fig: <hinh vé>,

fig-pos: "right",

fig-width: 30%,

lines: 6, // dong ké trong — mac dinh 6

num: auto,

prefix: "Cau",

boxed: false,

" KET QUA HIEN THI

-

Cau 38. Noi dung dé bai tu luan

I Loi giai. Loi giai mau.

Tham so chi tiét
stem content  Noi dung dé bai. Thutng dai, c6 thé gobm nhiéu phan a/b/c.
loigiai: - mic dinh: none content Loi giéi mau. Chi hién khi mode # "dethi".

lines: - mac dinh: 6 int S6 dong ké tréng. bat o dé khong c6 dong ké (dﬁng khi
in dé khong can chd viét).

fig: - mic dinh: none canvas/content Hinh v& minh hoa bai toan.
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I Vi du — cau ty luan cé 16i giai tirng budc dung #step

#t1(
[Cho ham sO $f(x) = X3 - 3x™2 + 45.
a) Khao sat sy bién thién va vé do6 thi.
b) Tim $m$ dé’phuong trinh $f(x) = m$ cdé 3 nghiém phan biét.],
lines: 8,
loigiai: [
#ppgiai[Dung BBT dé’trd 10i ca hai phan.]
#step[Tinh $f'(x) = 3x"2 - 6x = 3x(x-2)$. Cho $f'(x)=0 => x=0% hodc $x=2%.]
#step[Lap bang bién thién: cuc dai tai $x=0%: $f(0)=4%; cwc tiéd tai $x=2%:
$1(2)=0%.1
#step[Cau b: $f(x)=m$ cé 3 nghiém phan biét khi $0 < m < 4$.]
#reset-step()
1,

KET QUA HIEN THI

Cau 39. Cho f(z) = 2% — 322 + 4. Tim cuyec tri va khoang m dé f(z) = m cé 3 nghiém.

L&i giai.

® Phuong phép giai

Dung dao ham va BBT.

| Buéc 1. f/(x) =322 — 6z =3z(z—2)=0= 2 =0 holic z = 2.
| Buéc 2. Cuyc dai: f(0) = 4. Cuc tiéu: f(2) = 0.
| Buée 3. Phuong trinh f(z) = m cé 3 nghiém phan biét khi 0 < m < 4.

Vi du 2 — Bai toan t6i wu thuc t& cé6 hinh vé va bang cuc tri (Trich dé
thi thyc t&)

Vi du néng cao nay huéng dan céch két hop cau héi tu ludn #t1 c6 hinh vé minh hoa bén phai bang
canvas, 101 giai tiing budc #step, va bang bién thién t6i wu #bbt-opt da dudce export tir package.

#E1(
fig: canvas(length: 0.9cm, {
import draw: *
// V& blc tuodng
line((0, 0), (0, 4), stroke: 2pt + rgb("555555"))
for i in range(1l, 9) {
line((0, i * 0.5 - 0.2), (-0.4, i * 0.5 - 0.6), stroke: 0.5pt + rgb("555555"))
}
content((-0.8, 2), [*Blkc twong*], angle: 90deg)

// Vé hang rao
line((0, 3.5), (3, 3.5), (3, 0.5), (0, 0.5), stroke: 1.5pt + blue)

// Nhan kich thuéc
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content((1.5, 3.8), [$x$%])
content((1.5, 0.2), [$x$])
content((3.8, 2), [$60 - 2x$])
content((1.5, 2), [*Manh vwon*])

.

fig-pos: "right",

fig-width: 35%,

[MOt nha vuon c6 $60$ m hang rao dé’quay mdét madnh dat hinh chit nhat sat mdt blc tudng
thang dai (kh6éng can rao phia tuong). Hoi phdi bdé tri chiél dai, chiél rong bao nhiéu dé’
dién tich madnh vuon la 1én nhat?],

loigiai: [

#step[Goi $x$ (m) la chiéu dai cha canh hang rao vudng géc véi blc tudng ($0 < x <
30%).1
#step[Chiéu dai canh song song véi tuong la $60 - 2x$ (m). Dién tich vuon la:
$ S(x) = x(60 - 2x) = 60x - 2x72 $]
#step[Pao ham: $S'(x) = 60 - 4x = 0 <=> x = 15%.]
#step[Bang bién thién t6i uwu:]
#align(center)[
#bbt-opt(
var: $x$, der: $S'$, func: $S$,
x-vals: ($0$, $15%, $30%),
d-signs: ($+$, $0%, $-3),
v-vals: ($0%, $450%, $0%),
is-min: false,

1
#step[Dwa vao bang bién thién, dién tich 1én nhat la $450% m2? dat duoc tai $x = 15%

Chiéu rong la $15$ m, chiél dai la $30$ m.]
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" KET QUA HIEN THI

Cau 40. Mot nha vudn ¢6 60 m hang rao dé quiy mot x
manh dat hinh chit nhat sit mot biic tuong thgmg dai &0
(khong can rao phia tuong). Héi phai bd tri chiéu dai, ,é
chiéu rong bao nhiéu dé dién tich manh vuon 14 16n nhit? *; Manh vudn |60 — 2z
=
aa)
T
Loi giai.
Buéc 1. Goi z (m) 1a chiéu dai ctia canh hang rao vudéng géc véi bitc tusng (0 <
z < 30).

Budce 2. Chiéu dai canh song song véi tuong 14 60 — 22 (m). Dién tich vuon la:

S(x) = 2(60 — 2x) = 60z — 222
| Buéc 3. Dao ham: §'(z) = 60 — 4z = 0 & z = 15.
| Buéc 4. Bang bién thién toi wu:

T 0 15 30
S’ + 0 —
450
g / \
0 0

Budéc 5. Duya vao bang bién thién, dién tich 16n nhat 1a 450 m? dat dugce tai = 15 m.

Chiéu rong 1a 15 m, chiéu dai 1a 30 m.
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Chén hinh vé — Tong két

HDSD

I B o 4l b Gl GBS TRk

fig-pos Mo ta Khuyén dung khi
"right" Hinh & cot phai, dé bai § cot trai — 2 cot canh nhau  Hinh nhé-—vira, dé dai
"left" Hinh & cot trai, dé bai 6 cot phai — 2 cot canh nhau ~ Mudn hinh néi bat trude
“center"  Hinh can giita phia duéi dé bai — 1 cot doc Hinh to, dé ngén

I Nguén hinh vé hd trg

// Cach 1: cetz canvas (phd’bién nhét)
fig: cetz.canvas(length: 1lcm, {
import cetz.draw: *
circle((0,0), radius: 1.5)
line((-2,0),(2,0), mark: (end: ">"))
/] ...
1,

// Cach 2: noi dung Typst thdong thuong
fig: image("../images/hinh-1.png", width: 100%),

// Céch 3: bang s6’liéu hodc content phic tap
fig: table(columns: 3, [x], [0], [1], [yl, [1], [31]),

Luu vy fig-width chi c¢6 tadc dung khi fig-pos 1a "right" hoac "left". Khi fig-pos: "center",

hinh chiém toan chiéu ngang — diing width bén trong canvas dé thu nho.

I 10 Vi du thyc chién vé Chén hinh & D6 hoa CeTZ

Dudi day 14 tuyén tap 10 vi du minh hoa chi tiét vé moi tinh huéng chén hinh anh, ban vé doé hoc
CeTZ trong dé thi va 1oi giai:
Vi du 1 — Hinh vé bén phai trong cau hoéi (fig-pos: "right")
#tn(
[Cho ham sb’bac ba $y = f(x)$ cd d6 thi nhu hinh vé bén. Diém cwc tiéd cla do thi ham
s6’la:1,
(True([$(1; -1)$1), [$(0; 1)$1, [$(-1; 3)$1, [$(2; 1)$1),
fig: cetz.canvas(length: 0.5cm, {
import cetz.draw: *
line((-2, 0), (3, 0), mark: (end: ">"))
line((®, -2), (0, 3), mark: (end: ">"))
content((2.8, -0.4), $x$)
content((-0.4, 2.8), $y$)
content((-0.3, -0.3), $0%)
(-1.8, -1.5), (-1, 1), (-1.4, 0.5), stroke: 1.2pt + blue)
( -0.2, 1), (0.2, -1), stroke: 1.2pt + blue)

bezier(

beZier( '11 1)! (lr '1)1 (
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bezier((1, -1), (1.8, 1.5), (1.4, -0.5), stroke: 1.2pt + blue)
circle((1l, -1), radius: 2pt, fill: red)
1),
fig-pos: "right",
fig-width: 32%,
loigiai: [Dwa vao d6 thi ta thay diém cuc tiéd cla d6 thi ham s6'la $(1; -1)$. Chon
dap an A.]
)
" KET QUA HIEN THI

Cau 41. Cho ham s6 bac ba y = f(z) ¢6 do thi nhu hinh vé Y

A < R - R A . N A1
bén. Diém cuc tieu cua do thi ham so la:

T
A. (1;,-1) B. (0;1) C. (—1;3) D. (2;1)

\ J
¢ Viduy 2 — Hinh vé bén trai trong ciu hoi (fig-pos: "left")
#tn(

[Cho hinh hép chit nhat $A B C D. A' B' C' D'$ nhu hinh bén. Khang dinh nao sau day
dang?],

([$A B || C" D'$1, True([$A D || B' C'$]), [$A A" || CC'$], [$BD || B' D'$]),

fig: cetz.canvas(length: 0.4cm, {
import cetz.draw: *
rect((0,0), (4,3), name: "front")
let dx = 1.5; let dy = 1.2
line((dx, dy+3), (dx+4, dy+3)) // top back
line((dx+4, dy+3), (dx+4, dy)) // right back
line((0,3), (dx, 3+dy))
line((4,3), (4+dx, 3+dy))
line((4,0), (4+dx, dy))

// Nét dit cho cédc canh khuat
line((dx, dy), (4+dx, dy), stroke: (dash: "dashed"))
line((dx, dy), (dx, 3+dy), stroke: (dash: "dashed"))
line((0,0), (dx, dy), stroke: (dash: "dashed"))
1},
fig-pos: "left",
fig-width: 30%,
loigiai: [Ta c6 $A D || B C$ va $B C || B' C'$ nén $A D || B' C'$. Chon B.]
)

" KET QUA HIEN THI

g Cau 42. Cho hinh hop cht nhat ABCD.A’ B’C’ D’ nhu hinh

i bén. th“;ng dinh nao sau day dang?
Sooodbo

’

A. AB|C'D’ B. AD | B'C/ C. AA | CC’ D. BD | B'D’
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¢ Vidu 3 — Hinh vé céin gitta dudi dé bai (fig-pos: "center")
#tn(
[M0t hinh nén cé bdn kinh ddy $r = 3% va chiél cao $h = 4$. Tinh dién tich xung quanh
clla hinh nén dé.1,
[$15 pi$],
fig: cetz.canvas(length: 0.6cm, {
import cetz.draw: *
// V& dady elip: nud sau nét dit, nuwd truéc nét lién
arc((2.5, 0), start: Odeg, stop: 180deg, radius: (2.5, 0.6), stroke: (dash:
"dashed"))
arc((-2.5, 0), start: 180deg, stop: 360deg, radius: (2.5, 0.6))

line((0,4),
line((0,0),
line((0,4), (-2.5,0))
line((0,4), (2.5,0))
content((0.4, 2), $h=4%)
content((1.2, 0.3), $r=3%)
1),
fig-pos: "center",
loigiai: [DPuong sinh $1 = sqrt(r*2 + h"2) = sqrt(37°2 + 472) = 5%.
Dién tich xung quanh: $S (x q) = pi r L = pi dot 3 dot 5 = 15 pi$.]
)

" KET QUA HIEN THI

0,0), stroke: (dash: "dashed"))
2.5,0), stroke: (dash: "dashed"))

P

Cau 43. Mot hinh nén cé ban kinh ddy r» = 3 va chiéu cao h = 4. Tinh dién tich xung quanh

ctia hinh nén dé.

/]
Pap s6:
N J
¢ Viduyu 4 — Hinh vé nim trong L&i giai (loigiai) ciia cAu hoi

#tn(
[Cho tam gidc vudng tai $A$ céd $A B = 3$ va $A C = 4$. Tinh d6 dai canh huyén $B C$.1,
([$5%1, [$6%1, True([$5%]1), [$7%1),
loigiai: [
Ta vé hinh minh hoa tam giac vudng:
#align(center)[
#cetz.canvas(length: 0.6cm, {
import cetz.draw: *
line((0,0), (4,0), (0,3), (0,0), stroke: 1.2pt)
content((-0.3, -0.3), $A$)
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content((4.3, -0.3), $C$)
content((-0.3, 3.3), $B$)
1)
1
Theo dinh ly Pythagore: $B C = sqrt(A B2 + A C"2) = sqrt(3°2 + 47°2) = 5%.
Chon dap an C.

KET QUA HIEN THI

Cau 44. Cho tam gidc vudng tai A c6 AB =3 va AC = 4. Tinh do6 dai canh huyén BC.

A. 5 B. 6 C. 5 D. 7

¢ Vidu 5 — Cau héi c6 4 phuong 4n, mdi phuong an chita 1 hinh vé riéng
#tn(
[D6 thi nao dudi day biéld dién mot parabol di qua g6¢ toa d6?],
(
cetz.canvas(length: 0.3cm, {
import cetz.draw: *
line((-2,0), (2,0), mark: (end: ">"))
line((0,-2), (0,2), mark: (end: ">"))
bezier((-1.5, -1.8), (1.5, 1.8), (-0.5, 1.8), (0.5, -1.8), stroke: 1pt + blue)
1),
cetz.canvas(length: 0.3cm, {
import cetz.draw: *
line((-2,0), (2,0), mark: (end: ">"))
line((0,-2), (0,2), mark: (end: ">"))
bezier((-1.5, 1.8), (1.5, -1.8), (-0.5, -1.8), (0.5, 1.8), stroke: 1lpt + red)
3,
cetz.canvas(length: 0.3cm, {
import cetz.draw: *
line((-2,0), (2,0), mark: (end: ">"))
line((0,-2), (0,2), mark: (end: ">"))
bezier((-1.5, 1.8), (1.5, 1.8), (-0.5, -1.8), (0.5, -1.8), stroke: 1lpt + green)
1),
True(cetz.canvas(length: 0.3cm, {
import cetz.draw: *
line((-2,0), (2,0), mark: (end: ">"))
line((0,-2), (0,2), mark: (end: ">"))
bezier((-1.5, 1.5), (0,0), (-0.8, -0.5), stroke: 1lpt + blue)
bezier((0,0), (1.5, 1.5), (0.8, -0.5), stroke: 1lpt + blue)
)
),
opt-fig: true,
cols: 2,
loigiai: [Parabol dat cuc tiéu tai $(0;0)$ di qua g6¢ toa do6. Chon D.]
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" KET QUA HIEN THI

Cau 45. D6 thi nao dudi day biéu dién mét parabol di qua gbc toa do?

A. B.

+ +
- +

-

¢ Vi du 6 — Vé nhiéu hinh ngang nhau bang dich toa d6 thi cong trong 1 CeTZ
#tn(

[Cho hai d0 thi ham s6’bac nhat va bac hai nhu hinh bén. Phat biél nao sau day dang?],

([Cat nhau tai 1 diém], True([Cat nhau tai 2 diém]), [Khéng cat nhau], [Song song
nhaul),
fig: cetz.canvas(length: 0.5cm, {
import cetz.draw: *

// Hinh bén trdi (tam tai x=0)

line((-2, 0), (2, 0), mark: (end: ">"))

line((0, -2), (0, 2), mark: (end: ">"))
line((-1.5, -1.5), (1.5, 1.5), stroke: 1lpt + blue)
content ((0, 2.3), $f(x)$)

// Hinh bén phai (tam tai x=5, cbng hoanh d6 cho tat ca cac diém vé)
line((3, 0), (7, 0), mark: (end: ">"))
line((5, -2), (5, 2), mark: (end: ">"))
bezier((3.5, 1.5), (5,0), (4.2, -0.5), stroke: 1pt + red)
bezier((5,0), (6.5, 1.5), (5.8, -0.5), stroke: 1lpt + red)
content((5, 2.3), $9(x)$)
1),
fig-pos: "right",
fig-width: 45%,
loigiai: [Ta thay d6 thi bac nhat va dé thi parabol cat nhau tai 2 diém phan biét.
Chon B.]
)
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" KET QUA HIEN THI

Cau 46. Cho hai d6 thi ham s6 bac nhat va bac f(x) g(x)

hai nhu hinh bén. Phét biéu nao sau day ding? T/ \ T /
> >

A. Cét nhau tai 1 diém B. Cét nhau tai 2 diém

C. Khong cat nhau D. Song song nhau
\ J

¢ Vidy 7 — DPat hinh vé trong ciu hoi Ty luin (#t1)
#t1(
[Cho hinh lang tru d&ng tam gidc $A B C. A' B' C'$ cé ddy $A B C$ vudng tai $B$. Hay
vé& hinh biéd diéf lang tru va tinh khoang cach tir $A$ dén m&t phang $(A' B C)s$.],
fig: cetz.canvas(length: 0.5cm, {
import cetz.draw: *
line((0,0), (1,-1), (3,0)) // bottom front visible edges
line((0,0), (3,0), stroke: (dash: "dashed")) // bottom back hidden edge
line((0,0), (0,3))
line((3,0), (3,3))
line((1,-1), (1,2))
line((0,3), (3,3), (1,2), (0,3)) // top face
content((-0.3,0), $A3)
content((3.3,0), $C$)
content((1.2,-1.2), $B$)
content((-0.3,3.3), $A'$)
.
fig-pos: "right",
loigiai: [Dung dudng cao $A H$ vudng géc véi $A' B$. Khodng cach chinh bang d6 dai $A
HS$. 1
)
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" KET QUA HIEN THI

Cau 47. Cho hinh lang tru ding tam giac ABC.A’B'C’ ¢6 A’
déy ABC vudng tai B. Hay vé hinh biéu dién lang tru va tinh .
khoang cach tit A dén mit phéng (A’BC).
Al
\ J

¢ Viduy 8 — Chén hinh &nh dang file 4nh (#image)

#tn(
[P6 thi biéd diéii trén hinh anh bén 1a ham sé'nao duéi day?],
([$y = 27°x$], True([$y = ln x$]), [$y = x"2¢], [$y = sin x$]),
fig: image("images/de-01-1.png", width: 100%),
fig-pos: "right",
fig-width: 25%,
loigiai: [Quan sat d6 thi minh hoa hinh anh bén. Chon B.]

)

" KET QUA HIEN THI

Cau 48. D4 thi biéu dién trén hinh anh bén 13 ham s6 nao dusi day?

A. y=2° B. y=Inz C. y==x D. y=sinx
\ J

¢ Vidu 9 — Vé dé thi Parabol va hé truc Oxy bang CetZ
#tn(
[P thi ham sb6'nao dué¢i day cé dang nhu parabol bén?],
(True([sy = x*2 - 2x$]), [$y = -x"2 + 2x$], [$y = x"2 + 2x$], [$y = -x"2 - 2x$]),
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fig: cetz.canvas(length: 0.5cm, {
import cetz.draw: *
line((-2, 0), (4, 0), mark: (end: ">"))
line( (0O, -2), (0, 4), mark: (end: ">"))
content((3 -0.4), $x%$)
content((-0. 4 3.8), $y$)

(
(
bezier((-1, 3), (1, -1), (0, -1), stroke: 1.2pt + red)
bezier((1, -1), (3, 3), (2, -1), stroke: 1.2pt + red)
circle((1, -1), radius: 2pt, fill: black)
content((1.5, -1.3), $I(1;-1)%)
.

fig-pos: "right",

fig-width: 32%,

loigiai: [P6 thi la parabol bé'16m quay 1én, dinh tai $I(1; -1)$. Chon A.]
)

" KET QUA HIEN THI

Cau 49. DB thi ham s6 nao dudi day cé dang nhu parabol YA
bén?
>
x
(T -1)
A, y=2>-2z B. y=—22+22 C. y=22+2z D. y=-—22—-22
N\ J
¢ Vidu 10 — Vé hinh chép S.ABC bing CetZ
#tn(

[Cho hinh chép $S.A B C$ c6 day $A B C$ la tam gidc vudng tai $B$. Canh bén $S A$
vuéng géc véi ddy. Goc gitta mat bén $S B C$ va ddy la gbéc nao?],
([Géc $S B A$], True([Géc $S B A$]), [Goc $S C A$], [Géc $S B C$]),
fig: cetz.canvas(length: 0.5cm, {
import cetz.draw: *

let S = (1.5, 4)
let A = (0, 0)

let B = (1 -1)
let C = (3 5 0.5)

line(S, A, stroke: 1pt
line(S, B, stroke: 1pt
line(S, C, stroke: 1pt
line(A, B, stroke: 1pt
line(B, C, stroke: 1pt)

line(A, C, stroke: (paint: black, thickness: 1pt, dash: "dashed"))

// Ki hiéu g6c vudng 3D

line((1.25, -0.83), (1.49, -0.65), (1.74, -0.82), stroke: 0.5pt) // tai B
line((0, 0.3), (0.25, 0.13), (0.25, -0.17), stroke: 0.5pt) // SA perp AB
line((0, 0.3), (0.3, 0.34), (0.3, 0.04), stroke: 0.5pt) // SA perp AC

content((1.5, 4.3), $S%)
content((-0.3, 0), $A$)

GV Nguyén Van Sang - HDSD ConicTypst - 15/07/2026



HDSD ConicTypst - Sach huéng dan hé thong Typst Trang 37

content((1.5, -1.3), $B$)
content((3.8, 0.5), $C$%$)

1),

fig-pos: "right",

fig-width: 30%,

loigiai: [Géc gilra $(S B C)$ va ddy la gbéc $S B A$ vi $B C perp A B$ va $B C perp S
A$. Chon B.]
)

" KET QUA HIEN THI

Cau 50. Cho hinh chép S.ABC c¢é6 ddy ABC' la tam gidc vuong
tai B. Canh bén S A vuong gbc véi ddy. Goc gitta mat bén SBC

va day la goéc nao?

A. Géc SBA B. Géc SBA C. Goc SCA D. Goéc SBC
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Cac hop su pham

HDSD

Tat ca hop dudi day dung dugce trong loigiai: clia moi loai cau hoi.
I Nhém hop 16i giai
?® Phuong phap giai

#ppgiail...] — Phwong phap giai (xanh 14). Tém tat chién lugc trude khi trinh bay
chi tiét.

L Luuy

#luuy[...] — Luu y (vang cam). Bay thudng gip, diém can chi § dic biét.

( % Meo nhanh #meo[...] — Meo (tim). Cach lam nhanh, trick thi. )

g
Z
=
Q0>
=

i

(oY
o+

B Ly thuyét

#lythuyet[...] — Ly thuyét lién quan (xanh duong). Cong thtic hodc dinh Iy can nhd.

I Nhém hop kién thiic

Dinh nghia. dn — Dinh nghia. Phat biéu dinh nghia chinh thitc.

Dinh lyj. dl — Dinh ly. Phét biéu dinh 1y, ménh dé.

Tinh chédt. tc — Tinh chat / Hé qua.

Bé6 dé. bode — B3 dé. Két qua trung gian.
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I Macro #step[...] — t0 mau tung budc 16i giai

loigiai: [
#step[Pat an phu $t = e”x > 0%, phuong trinh tré thanh $t"2 - 3t + 2 = 0%.]
#step[Gidi: $t = 1% hodc $t = 25.]
#step[Trd lai &n: $e™x =1 => x = 0%; $e™x = 2 => x = ln 2%.]
#step(color: red)[Khong quén diél kién $t > 0%$: cd hai nghiém déu thoa.]
#reset-step() // Reset bd dém trudc cau tiép theo

e Budc tu dém, tu chon mau xoay qua 6 mau.

o #reset-step() dé bo dém vé 0 cho cau tiép theo.

o #step(color: red)[...] dé ép mau tuy ¥
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Bién soan Dé thi chuan va Trinh chiéu Beamer

HDSD

Chuong nay huéng dan chi tiét cich bién soan mét dé thi trac nghiém chuén theo cau hinh mdéi
nhat ctia Bo Gido duc & Dao tao (3 phan thi), cach in bang dap 4n tu dong, va cach chuyén doi
dé thi thanh slide trinh chiéu Beamer.

I 1. C&u tric Pé thi chuan cia B6 GD&DPT

Dé thi cau tric méi cia Bo GD&DT gom 3 phan thi chinh véi cach tinh diém va dém cau riéng biét:
« PHAN I. Cau tric nghiém nhiéu phuong an lya chon: Gém 12 ciu triac nghiém khéch
quan 4 lyta chon (A, B, C, D). Méi cau tra 18i ding dugc 0,25 diém. St dung cau tric #tn(...).
« PHAN II. Cau tric nghiém ding sai: Gom 4 cau hoi. Mdi cau c¢é 4 phat biéu a, b, c,
d doc lap. Thi sinh chi chon Piing ho#ic Sai cho mdi phat biéu. Piém t6i da cho 1 cau la 1,0
diém khi tra 15i ding ca 4 phéat biéu (dugc cham lily tién theo bang diém quy dinh ctia Bo).
St dung cau tric #ds(...).
« PHAN III. Cau tric nghiém tra 15i ngin (Pién s6): Gom 6 cau ti luan ngan. Thi sinh
dién két qua dang s6 (nguyén hodc thap phan lam tron). Mdi cau tra 1di ding duge 0,5 diém.
S dung cau tric #tln(...) ho#c #short(...).

I 2. Cau hinh Tiéu dé dé thi — #thpt-school-exam

D& tao phan tiéu dé dau trang thi (khung théng tin sd, truong, mon thi, ma dé..), hay st dung
cAu tric #show: thpt-school-exam.with(...).

#show: thpt-school-exam.with(

department: "S& GIAO DUC VA PAO TAO", // Dong 1 tiéu dé'bén trai (S& GD)

school: "TRUONG THPT CHUYEN ...", // Dong 2 tiéu dé bén trai (Trudng)

exam-title: "KY THI THU’TOT NGHIEP THPT", // Can gifra dong 1

subject: "Mén thi: TOAN", // Can gilta dong 2

duration: "90 phut, khong ké’phat dé", // Thoi gian

code: "101", // Ma dé thi

structure: auto, // Tu déng sinh dong "bé& gbm X trang, Y cau"

footer-left: [PE CHINH THUC \ (P& thi gém 04 trang)], // Nh&n chan trang bén tréi

accent: accent, // Mau chl dao

show-topbar: true, // C6 thanh mau trang tri trén dau trang hay
khong

header-border: true, // C6 duong ké d6i dudi dong tiéu dé hay khéng

)
> ['IMPORTANT] > Khai bdo #show: thpt-school-exam.with(...) phai dit ¢ dau tép dé thi,

phia du6i dong tao bd macro cau hoi #let (tn, ds, tln, tl) = exam-mode(...) va show rule

#show: sang-setup.

I 3. Phan chia phan thi — #exam-part
D& hién thi tiéu dé cho timg phan thi (PHAN I, PHAN II, PHAN III) kém thong bdo s6 cau tu

dong, hay dung macro #exam-part.
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// Phan I: Cé 12 céu, hé thong hién thi "(TUr cdu 1 dén cau 12)"
#exam-part([PHAN I. CAu tra¢ nghiém nhiél phuong &n lua chon. Thi sinh trd 1oi tir céu 1
dén cau 12. MO6i cau hdéi thi sinh chi chon mdét phuong an.], count: 12)

// Phan II: C6 4 céu tiép theo, hé thdéng hién thi " (T cdu 13 dén cau 16)"
#exam-part ([PHAN II. Cau tra¢ nghiém ddng sai. Thi sinh trd 1oi tir cdu 13 dén céu 16.
Trong méi y a), b), c), d) & méi cau, thi sinh chon ding hodc sai.], count: 4)

// Phan III: Cé 6 cadu trad loi ngan, hé thong hién thi " (T cdu 17 dén cau 22)"
#exam-part([PHAN III. CAu traé nghiém trd 1oi ngan. Thi sinh trd 1oi tir ciu 17 dén cau
22.]1, count: 6)
Céc tham s ctia #exam-part:
« body (content, bat budc): Noi dung tiéu dé phan thi va huéng dan lam bai.
e count (integer, tuy chon): S6 cAu trong phan dé. Néu dién, hé thong sé tu dong tinh toan
dya trén s6 cau hién tai dé sinh ra dong ghi cht s6 cau (vi du: “Tit cau X dén cau Y7).
e reset-counter (boolean, mic dinh false): Reset bd dém s6 cau vé 1 & dau phan. Déi véi dé
thi THPT QG chuin, bd dém cau chay lién tuc toan by dé (khong reset).

I 40 Mai file/dé thil thire t6 chuan bo theng (de-36:typ)

Dé cau hoi cia ban cé thé chuyén doi tu dong sang slide giang day Beamer, file dé thi can duge
bao boc toan bo ndi dung ciu hoi bén trong mot ham #let make-questions(...) = [...]. Dudi
day 13 mau khung suon day dt cho mot dé thi:

#import "@preview/sang-math:1.0.0": *
#import "@preview/cetz:0.5.2"

// © Thiét 14p ché’dd hién thi mac dinh cla file dé&°
#let mode = "loigiai" // "dethi" (dé trong) | "loigiai" (dé kem loi gidi)
#let accent = classic.blue // Mau chl dao dé thi

// @ Tao bd cau hoi tuong thich
#let (tn, ds, tln, tl) = exam-mode(mode: mode, accent: accent)

#show math.frac: math.display
#show: sang-setup

// ® Tiéu dé dé thi
#show: thpt-school-exam.with(
department: "BO GIAO DUC VA PAO TAO",
school: "PE MINH HOA",
exam-title: "KY THI TOT NGHIEP THPT NAM 2026",
subject: "Mén thi: TOAN",
duration: "90 phut",
code: "001",
accent: accent,

// ® Pinh nghia ham gdéi cédu hdi (can thiét dé’Beamer nap céu hdi)

#let make-questions(tn: tn, ds: ds, tln: tln, tl: tl, exam-part: exam-part) = [
#exam-part([Phan I. Cau tra¢ nghiém nhiél phuong &n lua chon. Thi sinh trd 1oi t&r céu

1 dén cau 12.], count: 12)
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#tn(
[Trong céc ham sbé sau, ham sé 'nao dong bién trén $RR$?],
([$y = -x738]1, [$y = -x + 18], True([$y = x"3 + x$]1), [$y = x"2%]),
loigiai: [
- Ta cé $y' = 3x"2 + 1 >0, quad forall x in RR$.
- Vay ham s6'$y = x*3 + x$ dong bién trén $RR$. Chon C.

// (Thém tiép 11 cau trac¢ nghiém phan I)

#exam-part([Phan II. Cau traé¢ nghiém ding sai. Thi sinh trd loi tUr cau 13 dén céu
16.]1, count: 4)

#ds (
[Cho ham s6 $f(x) = x*3 - 3x"2 + 2$. Xét tinh ding sai cla cédc khang dinh sau:],
(
True([Ham s6°c6é hai diém cuwc tri.l),
[Cyc dai cla ham s6’bang $0$.1,
True([P0 thi ham s6’di qua diém $A(1;0)$.1),
[Ham s6’d6ng bién trén khoang $(0;2)$.1,
),
loigiai: [
- a) *Ping*. $f'(x) = 3x"2 - 6x = 0 <=> x = 0% hodc $x = 2%.
- b) *Sai*. Cuc dai la $f(0) = 2%.
- c) *ping*. $f(1) =1 - 3 + 2 = 03.
- d) *Sai*. Ham sd'nghich bién trén $(0;2)$.

// (Thém tiép 3 cau bing/Sai phan II)

#exam-part([Phan III. Cau trac¢ nghiém tra 1¢i ngan. Thi sinh trd loi tir cau 17 dén cau
22.], count: 6)

#tn(

[Cho ham s0 $y = f(x)$ lién tuc trén $RR$ va cé dd thi nhu hinh vé&. Goi $S$ la dién
tich hinh phadg gid¢i han bdi d6°thi va truc hoanh. Biét $S = 12¢. Tinh gid tri cia biéd
thitc $P =S / 2%.1,

ans: 6,

loigiai: [Ta cé $P = 12 / 2 = 6$. Dién so6: 6.]

// (Thém tiép 5 cau tra 1oi ngan phan III)

// ® Thyc thi in dé & dap éan

#1if sys.inputs.at("beamer", default: "0") != "1" {
// Chi chay khoi nay khi bién dich file dé" thuong (khong phai slide Beamer)
make-questions()

// In bang dap &n ty doéng & cudi trang
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pagebreak()
print-answer-key()
het

Sach huéng dan hé théng Typst

Hién thi mau thyc t& ctia dé thi chuin

Duéi day 1a hinh anh két qua bién dich thyc t& cia mot dé thi mau st dung cau tric va cai dat

A N
chuan trén:

Trang 1: B6 cuc tiéu dé & Phan I

BQ GIAO DUC VA DPAO TAO THI THU THPT QUOC GIA 2026
S GD&DT Ngh¢ An Lén 2 MON TOAN - LOP 12
—_— Thoi gian lam bai: 90 phiit
(D thi ¢6 7 trang) (Dé c6 12 cau tric nghi¢m, 4 ding/sai, 6 trd lii ngin)

Ho v tén thi sinh: S—
6 Bio Danh: Mi dé thi 101

| PHAN L Céu tric nghiém nhidu phwong 4n Iya chon (@)

KHONG CAN BIEN DICH %

Chu 1. Tinh tich phan I = /' coszdz.
o

s

A -1 B. 1 c o D. =
Ciu 2. Trong khong gian véi h¢ truc toa do Ozyz, phuong trinh nio dudi day 1a phuong trinh ciia mgt
mat cau?

A 20?4yt —20—2y—42—3=0 B. 2?+yt+22—20—2—42—3=0

Co a?+y?+2:2 20— 2y —42-3=0 D. 2?+2y° +2° — 20— 2 —4:-3=0

Ciu 3. Trong céc khing dinh sau, khing dinh ndo diing?
A. cos(a—b) = cosasinb —sinacosh B. cos(a—b) = cosacosb—sinasinb
C. cos(a—b) = cosasinb +sinacosh D. cos(a—b) = cosacosh + sinasinb
Cilu 4. Cho khdi hp chit nhit ABCD.A'B'C’ D' ¢6 diy ABCD 1a hinh vudng canh 2, dogn thing AC”
190 v6i mit phiing (ABCD) mot goc 60°. Tinh thé tich cita khi hop chir nhit da cho.

A )

GV Nguyén Vin Sang Trang 17— Ma DE: 101

Trang 43

Trang cudi: Bang dap an ty dong

6.
11

10.

BANG PAP AN — TRAC NGHIEM

B 2. B 3D
D 7. D 8. B 9. C
. B 1.c
BANG DAP AN — DUNG/SAI
Ciu a) b) ©)
Ciu 1 s D D
Ciu2 ) s b
Ciu 3 p s )
Ciud P D s
BANG DAP AN — DIEN SO
52,1 6. 97,7 7.9 8. 4447
1200

I 5. In bang dap an ty dong — print-answer-key()

5. C
10. C

©

0,29

Trang 8/7 — Ma B 101

Hé thong c6 kha nang tu dong trich xuit dap 4n ding cta tat ca cdc cau hoi da khai bao trén dé

(18y tit cac lya chon boc trong ham True() clia #tn, #ds va tham s ans cia #t1n) va lap thanh céc

bang dap an cuc ky gon gang.

D& in bang dap 4an, ban chi can chén ham #print-answer-key() & cudi dé thi (nhu vi du phan 4 &

trén). Bang dap 4n sé ty dong chia thanh 3 phan 16 rang:
BANG DPAP AN — TRAC NGHIEM: Gom dép 4n ding ciia Phan I dusi dang luéi

dong cot (vidu: 1. A, 2. B, ...).

BANG DAP AN — DUNG/SAIL Duyng bang lusi 4 cot (a, b, ¢, d) hién thi ky tw mau
xanh 14 (D) hodc d6 (S) tuong ting cho ting ¥ ctia Phan I1.
BANG PAP AN — DPIEN SO: Gom két qué clia cdc cau tra 10i ngén thude Phan III.

I 6. Chuyén dé thi thanh Slide bai gidAng Beamer

Nho ¢6 ciu tric géi make-questions & trén, ban c6 thé chuyén ddi toan bo dé thi thanh slide trinh

chiéu chita dé chi trong vai gidy théng qua file slide Beamer. typ:
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Budc 1: Tao file trinh chiéu Beamer.typ
Tao mot file méi tén 13 Beamer.typ ndm & thu muc du 4n ctia ban véi noi dung cuc ky t6i gian

nhu sau:

#import "sang-beamer.typ": *

// Nap dé'bai t&r file dé thi thuc té’cla ban
#import "dethi/de-30.typ": make-questions as _de

// Thiét 1ap théng tin trinh chiéd
#show: sang-beamer-theme.with(
title: "CHUA PE'THI THU THPT QG 2026",
subtitle: "TOAN - LOP 12",
author: "GV Nguyéi Van Sang",
institution: "PE S0°30",
code: "9999",
accent: classic.blue,
total-q: 22, // TonAg sb6'cau hoi cua dé'thi
bg color: rgb("#f1f5f9"), // Nén sang dé"nhin

// Thuc hién sinh slide chita dé tu dong

#let mode = "loigiai"

#let m = exam-mode(mode: mode, accent: classic.blue)

# de(tn: m.tn, ds: m.ds, tln: m.tln, tl: m.tl, exam-part: exam-part)

#pagebreak()
#print-answer-key() // Slide dap an tong két cubdi budi
#het
Budéc 2: Bién dich slide Beamer ra PDF
Chay lénh bién dich sau & cita s6 terminal ctia di 4n:
typst compile --input beamer=1 typst/Beamer.typ typst/Beamer.pdf

Hoic stt dung céc lénh dinh nghia s3n trong package. json:
e Bién dich slide: npm run compile:Beamer

o Ché do xem trudc thoi gian thuc (watch): npm run watch:Beamer

Slide Beamer dugc sinh ra sé ti dong phan bé: méi cau héi chiém ding 1 Slide, phan 15i giai/BBT
s&é nam trong thé 15i gidi thong minh va bang Pring/Sai ty dong hién thi dip an triuc quan rat

chuyén nghiép!
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#sang-setup — Ty dOong hoa show rules

HDSD

// Co ban: toan den, phén s6’display-size, list tu gién
#show: sang-setup

// Toan mau theo accent
#show: sang-setup.with(math-color: accent)

// Toan mau tuy chinh
#show: sang-setup.with(math-color: rgb("#c00000"))

Khi sang-setup dugc kich hoat:

« Phan s6 $a/b$ tu dong to nhu \dfrac — khéng can go \dfrac thi cong.
« Cong thtic inline $...$ ciing hién thi cd display.
o List ty giain dong khi item chtta phan s6 (tranh de nhau).

Luu v Dat #show: sang-setup sau #let (tn, ds, tln, tl) = exam-mode(...) va sau cic
#set page, #set text. Khong dat trudc cac lénh #set.

Khi c&u hinh hién thi phan s6 display dang béat, moi biéu thitc phan s6 thong thuong $a/b$ déu
dugc hién thi c& 16n (display style). Dé giit phan s6 ¢& nhé (inline/script style) ding trong céc s&
mii, cin tich phan hosic khi viét cong thiic inline, ta sit dung ham tfrac (da dugc tich hgp sin
thong qua bién trang thai in-tfrac toan cuc).

Cu phéap st dung:

// Phéan sbé’c& nhd trong s6'mi (khong bi v& dong)

$3~(tfrac(5,3))$

// Phén sbé’c& nho trong can tich phan
$integral (tfrac(l,2))"(tfrac(3,2)) f(x) dif x$

// Phan sb6 trong cau van
Xac suat dé’rat duoc thé do la $tfrac(3, 5)%.
KET QUA HIEN THI

Phan s6 display mic dinh: a + ¢

b d
Phén sé nhé véi tfrac: % + %
’ o o ’ o
Phéan s6 nho 6 s6 mu: 33
\ Y,
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ID, tags va metadata

HDSD

Céach gan ID va tags truc tiép vao cau hoi rat don gian. Ban chi can truyén thém id va tags vao
cubi macro cau hoi.
KET QUA HIEN THI

Cau 51. Ham s6 y = 23 — 3z nghich bién trén khoang nao? lopl2 dao-ham don-dieu bbt

A. (—o0;—1) B. (—1;1) C. (1;400) D. R

Luu y Luu y: id: sé€ KHONG hién thi lén trang gidy khi in dé. N6 chi duge luu 4n vao hé
thong dé dung cho viée tron dé, xuat dap an ra Excel, hodc tim kiém. Néu ban mudn hién thi

ID liic soan thao, hay cheén text tinh vao ngay dau cau hoi.

I bank.json giit metadata, khong gitt dé bai dai
bank.json hién nén duge hiéu 14 ban d6 phan loai:

{
"ODIN1-1": "Lép 10 | Pai s6°| Chl: Ménh dé | Bai 1: Ménh dé | Nhan biét"

}

No6i dung cau hoi that nén dé trong Typst-native file nhu typst/questions.typ, vi cau hoi Toan
thuong c6 cong thitc, hinh Cetz, bang, 15i giai nhiéu budc. Khéong nén nhoi toan bo dé bai vao

JSON néu mudn bién dich dep va bén.

I Khai bao cau hoéi that trong questions.typ

#import "modules/question-bank.typ": (
ds-item, question-tn, question-ds, question-tln, question-t1,
render-question, render-selection,

#let question-bank = (
"ODIN1-1": question-tn(
[Phat biél nao sau day la mdt ménh dé?],
(
[Ban hoc t6t nhé!],
[$2$ 1a sb6 'nguyén t6:1],
[H6m nay dep qua!l,
[$x + 1 = 331,
),
correct: 2,
solution: [Chi phat biéd "$2$ la s6 nguyén t6" xac dinh ding/sai.],
tags: ("lopl0", "menh-de"),
difficulty: "NB",
status: "ready",
source: "questions.typ",
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"ODIN1-2": question-ds(
[Xét cdc phat biéd sau.l],
(
ds-item([Phat biéld "$2$ la s6'chai" la ménh dé.], correct: true),
ds-item([Cau "Hay m& sach ra" la ménh dé.], correct: false),
ds-item([Phat biéd "$3 > 5%$" vai la ménh dé'du sai.], correct: true),
ds-item([Biéd théc "$x”2 - 1 = 0$" lubén la ménh dé.]1, correct: false),
),
solution: [Ménh dé'la phat biéd cdé thé’xac dinh ddng hodc sai.],
tags: ("lopl@", "menh-de", "dung-sai"),
difficulty: "TH",
status: "ready",
),

I API ngan hang cau hoi

Lénh Y nghia

#load-bank(path: "../bank.json") Poc metadata tit JSON. Khi compile vGi
--root typst, file JSON can nénltrong
vung root.

#bank-filter(entries, grade:, branch:, Loc metadata theo 16p, phin mon,

chapter:, lesson:, form:, query:, ids:) chuong, bai, dang, chudi tim kiém hoac

danh sach ID.

#bank-count(entries, by: "chapter") Pém s6 méa theo grade, branch, chapter,

lesson, form/topic.

#bank-lookup(entries, id) Tra mét ID trong metadata bank.
#question-tn/#question-ds/#question-tln/ Khai b4o cAu hoi that bang Typst-native
#question-tl content.

#question-filter(...) Loc registry cau héi that theo type,

difficulty, status, source, tags, ids

#question-select(entries, registry, ...) N6i metadata bank véi cau héi that, loc
dong thai theo chuong-bai-dang va trang
thai cau.

#render-question(item, mode:, show-id:) Render mot cau tit registry. Cé thé bat

show-id: true khi bién tap.

#render-selection(items, mode:, show-id:) Render danh sach cau da loc/chon.

I Workflow ngin hang 6n dinh

# 1. Xem thoéng ké metadata
npm run bank:stat
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# 2. Tim cau theo tu khda
npm run bank:search -- "xac suat"

# 3. Sinh ID méi
npm run bank:gen-id

# 4. Néd chinh bank.json & root, sync sang typst/
npm run sync:bank

#import "@preview/sang-math:1.0.0": *
#import "modules/question-bank.typ": *
#import "questions.typ": question-bank

#let bank = load-bank()
#let selected = question-select(
bank,
question-bank,
chapter: "Ménh dé",
status: "ready",

#render-selection(selected, mode: "loigiai", show-id: true)

Meo Muén dé tu dyng tit ID ¢6 dinh, diing gb-pick(question-bank, "ID1", "ID2", ...)
trong questions.typ; mudn loc mém, diing question-select(...) véi bank.json.

I Tron dé Typst-native tir ngan hang

Phan tron dé méi lay cam himg tir hé stexgv.web.app, nhung chay ngay trong Typst: mdi cau van
¢6 ID 6n dinh, ma tran dé 13 danh sich slot, seed quyét dinh cach chon ciu, engine tranh tring
ID trong ciing mot ma dé, tron phuong 4n tric nghiém va xuit bang dap 4n sau khi da tron.
File mau c6 san:

typst compile --root typst typst/exam-mix-demo.typ output/exam-mix-demo.pdf

Nhap kho STEXGV sang Typst:

npm run stexgv:import

npm run stexgv:mix -- --compile

Bridge méi doc tryc ti€p /Users/admin/stexgv/src/pages/ThptExamBuilder/banks, goi
generatelatex(seed), gitt ID gdc, slot 1-22, topic, source, latex géc va sinh registry Typst trong

typst/stexgv-import/.

File Vai tro

scripts/stexgv- Importer STEXGV: doc module JS, phén tich choice,
typst-bridge.mjs choiceTF, shortans, loigiai

typst/stexgv-import/stexgv- Snapshot quan 1y ngan hang: ID, slot, loai ciu, topic, source
bank. json latex goc, trang thai.

typst/stexgv-import/stexgv- Registry Typst dung ngay v6i build-exam-plan va render-
bank.typ exam-plan.
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typst/stexgv-import/stexgv- File tron dé 22 slot chuén THPT, sinh 2 ma dé va bang
mix-demo.typ dép an.
output/stexgv-mix-demo.pdf Dbau ra PDF khi chay thém - -compile.

Trang thai import hién tai: bridge nhap duge 1.553 cau STEXGV. C6 743 cau ready, 810 cau
review vi con TikZ, tkz-tab hodc lénh LaTeX dic thu can chuyén sau sang CeTZ/BBT. Tat ca cau
van c6 ID va tron dé duge khi dung status: none.

Import 16i:

#import "@preview/sang-math:1.0.0": *
#import "questions.typ": question-bank
#import "modules/question-bank.typ": (
exam-slot,
build-exam-plan,
render-exam-plan,
render-answer-key,
thpt-2025-matrix,
)

Khai b4do ma tran slot:

#let matrix = (
exam-slot(l, label: [TN — ménh dé], type: "tn", ids: ("ODIN1-1",)),
exam-slot(2, label: [TN — Oxyz], type: "tn", ids: ("12HH-MC-01", "12HH-DT-01")),
exam-slot(3, label: [TN — tich phén], type: "tn", tags: ("tich-phan",), difficulty:
("NB", "TH")),
exam-slot(4, label: [DPUng sai — xdac suat], type: "ds", tags: ("xac-suat",),
difficulty: ("vD",)),
exam-slot(5, label: [Trd 1&i ngan], type: "tln", difficulty: ("vD", "VDC")),
)

Dung dé tit seed:

#let plan = build-exam-plan(
question-bank,
matrix,
seed: 2026,
strict: false,
allow-duplicates: false,

#render-exam-plan(

plan,
mode: "dethi",
seed: 2026,

shuffle-options: true,
show-id: true,

#pagebreak()
#render-answer-key(plan, seed: 2026, shuffle-options: true)

Sinh nhiéu ma dé:
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#let render-code(code, seed) = {
let plan = build-exam-plan(question-bank, matrix, seed: seed)

#show: thpt-school-exam.with(
school: "CONICTYPST",
exam-title: "PETRON TU NGAN HANG",
subject: "TOAN",
duration: "90 phut",
code: code,

render-exam-plan(plan, seed: seed, shuffle-options: true)

pagebreak()

render-answer-key(plan, seed: seed, shuffle-options: true, title: [Bang dap an ma
#code])
}

#render-code("101", 2026)
#pagebreak()
#render-code("102", 2027)

Khi ngan hang du dit liéu theo tags/miic do, ding ma tran 22 slot chuan:

#let plan = build-exam-plan(
question-bank,
thpt-2025-matrix,
seed: 26072026,
strict: false,

#render-exam-plan(plan, seed: 26072026, shuffle-options: true)
#pagebreak()
#render-answer-key(plan, seed: 26072026, shuffle-options: true)

Ham Vai tro

#exam-slot(...) Mb ta mot 6 ma tran: loai cau, ID c6 dinh, tags, mtc do, ngudn,

trang thai.
#build-exam-plan(...) Chon cau theo seed, tranh tring ID, tra vé danh sach cau da chon.
#render-exam-plan(...) Render dé bang macro #tn/#ds/#tln/#t1.
#render-answer-key(...) = Xudt bang ddp an ding sau khi da tron phuong an.

#thpt-2025-matrix Ma tran mau 22 slot: 12 trac nghiém, 4 ding/sai, 6 tra 16i ngan.

Luu ¥ thpt-2025-matrix 13 khung chuan. Néu ngan hang chua c6 du cau khép tags/miic do,
engine sé béo thiéu slot trong PDF dé ngudi soan b6 sung cau hoac néi bd loc.
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Tham s6 nang cao cua cau hoi

HDSD

Phan nay gom nhitng tham s6 ¢6 that trong engine nhung thudng bi bé sét khi viét HDSD ngén.

I Nhém tham s6 chung cho #tn, #ds, #tln, #tl

Tham s6

mode:

accent:

fig:

fig-pos:

fig-width:

lines:

num:

prefix:

boxed:

box-fill:

box-stroke:

box-inset:

box-radius:

id:

tags:

Mic dinh

"dethi"

palette.accent

none

"right"

35% hoac 30%

0 hoac 6

auto

IICéU"

false

white

0.6pt + palette.border
(x: 10pt, y: 8pt)

4pt

none

GV Nguyén Van Sang -
oY (=]

Ghi chua
"dethi" an 15i giai; "loigiai" hién 15i giai va dép an.
Nén 14y cau hinh tit exam-preset.

Mau nhén ciu, header bang D/S,; 16i giai. Dung

classic.blue, classic.emerald, classic.crimson

hoac rgb(...).
Canvas Cetz, image(...), bang, hodc content bat ky.

"right", "left", "center". Néu dé dai ma chi mot
doan can hinh, nén ty dat #grid(...) trong stem thay
vi dung fig:.

Ty 1& cot hinh khi fig-pos la "right"/"left"; véi
"center" dung dé scale hinh can giita.

S6 dong cham cho hoc sinh lam bai. #t1 mac dinh 6

dong, cac loai khac mac dinh 0.

Ep s6 cau thi cong. Néu dung num: 13, ciu dé hién thi

Cau 13 va engine dat lai méc dém quanh vi tri nay.
D6i nhan, vi du "Bai", "Question", "C4u hdi"

Doéng khung toan cau héi. Hitu ich khi lam phiéu hoc
tap, sach bai tap hoac slide.

Nén khung cau hoi khi boxed: true.

Vién khung cau héi.

Khoang cach ndi dung t6i vién khung.

Bo gbéc khung.

Ma cau hoi, truyén qua . .args; engine luu metadata
dap an nodi bo.

Tuple nhan phu. #tn/#ds/#tln render tags nho bén

canh stem; #t1 hién tai chi luu ndi dung cau/lsi giad,

chua render tags tric tiép.
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I Tham sb riéng ctia #tn/#mcq

Tham s6

options

correct:

cols:

row-gutter:

opt-fig:

opt-fig-cols:

Mic dinh  Ghi chi

bat budc Tuple phuong 4n. C6 thé danh d&u ding bang True([...]1) hoic

dung correct: (2,).

() Danh sich chi s6 dap 4n ding theo thit tut 1-based. Dung khi
khoéng muén boc True(...).

0 0 tu do va chia 1/2/4 cot. Ciing c6 thé truyén array cot nhu
(1fr, 1fr) néu can layout dic biét.

auto Khoang cach hang phuong an. Dung khi phuong 4n nhiéu phan

s6/can/log va bi sat nhau.

false true khi phuong an 14 hinh/canvas dé engine b6 do text va render
dang card.

2 S8 cot khi céc phuong 4n 13 hinh. Thudng ding 2 d& thanh
ludi 2x2.

// Khbéng dung True(), dung correct: (3,)

#tn(

[Ddp &n ding la phuong an nao?],

([$A$], [$B$],
correct: (3,),

[$Cs], [$Ds$]),

// Phuong &n la hinh

#tn(
[D6°thi nao la
(cetz.canvas(.
correct: (1,),
opt-fig: true,

$y=x"2%$7],

..), cetz.canvas(...), cetz.canvas(...), cetz.canvas(...)),

opt-fig-cols: 2,

I Tham sé riéng citia #tln/#short

Tham sé Mac dinh  Ghi cha

answer bat budc Dap an hién thi khi mode !'= "dethi". Cé thé 1a toan, chit, hodc

content phtc tap.

show-boxes: | true Bat/tat cum 6 dap s6. Néu cau khong can 6, dat false.

box-count: 4

S6 6 dap s6 trong dé thi. Tang lén 5-6 néu dap an cé nhiéu chit
s6/ky tu.
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I Tham sb riéng cta 15i giai titng buéc
color: - mac dinh: auto color|auto Dﬁng trong #step(...). Néu dé auto, mau xoay

theo 6 mau mac dinh.

before nonfirst: - mac dinh: auto  content|autojnone  Dung cho beamer/reveal.
C6 thé cau hinh bang #configure-step-
reveal (before nonfirst: pause).
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Tham s6 Typst thudng gip trong hé théong

HDSD

Day 1a bang tra nhanh cho ngudi méi doc code Typst. Céc tham s6 dudi day 14 Typst chuén, khong

phai riéng clia sang-math, nhung xuat hién rat nhiéu trong tai liéu.

I Layout co ban

Lénh/Tham s6 Céch hiéu nhanh
#set page(paper:, margin:, header:, footer:, background:) Cau hinh khd

gidy, 1é, header/footer,

watermark /nén trang.

#set text(font:, size:, lang:, fill:, weight:) Cau hinh font, ¢& chi,
ngdn nglt, mau va dod
dam chu.

#set par(justify:, leading:) Can déu doan van va

khoang cach dong.
block(width:, fill:, stroke:, inset:, radius:, above:, below:) Khoi 16n cé thé to nén,

vién, padding, bo gdc,

khoang céch trén/dudéi.

box(width:, height:, fill:, stroke:, inset:, radius:) Hoép inline/nho, hay
dung cho badge, 6 dap
an, nhan.

grid(columns:, rows:, column-gutter:, row-gutter:, align:) B6 cuc nhiéu cot/hang.

columns: (1fr, 35%)

nghia la text co gian +

hinh 35%.
table(columns:, stroke:, inset:, fill:, align:) Bang du liéu. fill: (_,
row) => ... ding dé t6

header hoac zebra row.

align(center)[...] Can ndi  dung. Cé6
thé dung left, right,

center, top, bottonm,

horizon.
pad(left:, right:, x:, y:)[...] Thém  khoang dém
quanh néi dung.
v(0.5em) / h(6pt) Khoang trang doc/
ngang.
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stack(dir: ltr, spacing:, ..items) Xép nhiéu phan t noi
tiép, thuong dung cho
céc 6 dap so.

scale(body, x:, y:, reflow:) Phéng/thu hinh hodc
content. Engine diing dé

scale hinh can gitta.

I i 4 e M e

Kiéu Vi duy va luu y
content [N6i dungl, [$x~2$], [Van badn va #macro]. Day 1 kiéu quan trong nhat khi viét

stem /161 giai.
string "dethi”, "right", "@DIN1-1". Chudi dung dau nhéy kép.

tuple/array = (1, 2, 3), ([$A$], True([$B$]), [$C$]1, [$D$]1). Chii ¥ tuple 1 phan t& phai c6
dau phay: ("AC",).

dictionary (body: [text], correct: true). True([...]) thuc chét tra vé dictionary c6 body

va correct.

color rgb ("#0057b8"), classic.blue, red.

length 12pt, 0.8em, 1lcm.

relative 35%, 100%. Hay dung trong fig-width, width, columns.

auto Gia tri dac biét dé hé thong tu tinh. Vi du num: auto, structure: auto, hl: auto.
none Khong c6 gia tri. Diing dé tat hinh, 15i gidi, watermark, subtitle.

I Nhan, metadata va vi tri
// Label dé’tham chiél hoac query
#metadata((kind: "question", id: "2D1H1-7")) <my-question>

// bat noi dung theo vi tri tuyét d6i trén trang
#place(top + right, dx: -1cm, dy: 1cm)[Ma dé 101]

// Lay s0’trang hién tai
#context counter(page).get().first()

Litu v metadata va query rat manh nhung khé véi ngudi méi. Néu chi soan dé thuong, chua

can dung tryec tiép. Engine da ding san bén trong dé dém cau, gom dap 4n va reset trang thai.
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Bang bién thién — API package 1.0.0

HDSD

Phan nay 1a ban huéng dan cye ky chi tiét cho moi macro vé bang bién thién. Tit cau tric t6i

thiéu nhat cho dén cic tham s tiy chinh nang cao.

I 1. C4u tric t6i thiéu (D& dung nhat)

Macro #bbtv2 tu dong tinh todn miii tén va cao do dua trén dau dao ham. Ban chi can truyén

ding x-vals, d-signs, va v-vals.

#bbtv2(
var: $x$, der: $y's, func: $y$,
x-vals: ($-00$, $0%, $+00%),
d-signs: ($-%, $0%, $+%),
v-vals: ($+00$, $-2%, $+00%),

KET QUA HIEN THI

z — 69 0 +o0
y - 0 +
+o00 +00
—2
\ Y,

Giai thich tham s& t&i thiéu:
e var, der, func: Lan lugt 13 nhan cia 3 hang (thuong 14 z,5y/,y).
e x-vals: Cac mdc trén truc hoanh. o] day c6 3 moc: —oo, 0, +00.
e d-signs: Dau ctia dao ham. S& lugng luén 1a 2n - 3 (véi n 13 s6 lugng x-vals). Do c6 3
mdc x, nén d-signs c6 2(3) — 3 = 3 phan ti.

e v-vals: Gi4 tri ctia ham s6. S6 lugng bang véi x-vals. 0 day la 400, —2, +00.

I 2. Mang dau d-signs (Dic biét quan trong)

L&i pho bién nhat khi miii tén bi sai, hoiic miii tén bay ngang 1a do nhap sai s6 lwgng phan ti
d-signs.

Quy luat: Mang dau xen ké gitta khoang va didm. Néu ban ¢6 4 méc x: x-vals: (a, b, c, d)
-> S6 méc n = 4. Mang d-signs phai c6 5 phan tit (2*4 - 3 = 5): d-signs: (daG-khoadng-1, dad-
tai-b, dad-khoang-2, dad-tai-c, dad-khoang-3)

#bbtv2(
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $-1%, $2%, $+00%),
d-signs: ($+$, $0%, $-$, $0%, $+3%),
v-vals: ($-o00$%, $4%$, $-5%, $+00%),
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" KET QUA HIEN THI

T —00 —1 2 +00
Yy’ + 0 — 0 +
4 +00
—00 —5
\ Y,

Luu v Sai lam thudng gap: Viét du dau ho#c viét dau “0” vao vi tri clia khoang. Dau dao
ham 6 mot khoang bat budc phai 14 +$ hodc -$. Néu truyén $0$ vao vi tri khoang, miii tén sé

di ngang!

I 3. Tuy chinh kich thugc (wl, w2, hl, h2, h3)
Ban c6 thé tinh chinh chiéu rong va chiéu cao ctia timg hang/cot dé bang rong rai, vita vin hon.

#bbtv2 (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $0%, $+00%),
d-signs: ($-$, $0%, $+%),
v-vals: ($+o00$, $-2$%, $+00%),
wl: 2.5, // Cot bén trdi rdéng 2.5cm
w2: 12, // Cot bén phdi rbéng 12cm
hl: 1.2, // Chiél cao hang x la 1.2cm
h2: 1.5, // Chiél cao hang dao ham la 1.5cm
h3: 3, // Chiéu cao hang y la 3cm

T —00 0 +o0
Y — 0 +
+oo +00
Y
\ Y,

I 4. Ham phén thitc, Tiém cdn va Vung khong xac dinh (shade, ||)

D6i v6i ham phan thitc hodc ham chita can, ta can dung dau " ||" cho nhitng diém khong xéac dinh,

va tham s6 shade dé gach chéo viing bo di.
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Vi du 1: Tiém cin ditng (Khéng shade) Truyén "||" vao d-signs, va ding mang con ($-00$,
$+00$) vao v-vals dé gan hai giéi han hai bén tiém cén.
#bbtv2(

var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $1%$, $+009%),

d-signs: ($-$, "[[|", $-%),
v-vals: ($2$, ($-o00%, $+00%), $2%),
w2: 8

)

" KET QUA HIEN THI

- J

Vidu 2: Viing khong xac dinh (Gach chéo véi shade) Sit dung tham s shade: ((start index,
end index),). VD: shade: ((1, 2),) titc 1a gach chéo tit cot index 1 dén cot index 2 (tinh tit 0).

#bbtv2(
var: $x$, der: $y'$, func: $y$,
x-vals: ($-o00%, $-2%, $2%, $+00%),
d-signs: ($+$, "||", none, "||", $+$%$),
v-vals: ($-o00$, $0%, $0%, $+009%),
shade: ((1, 2),),
w2: 10

KET QUA HIEN THI

T —00 —2 2 +00
y + +
/ —+00
Yy ’//””,,,v'
—00
N Y,

Vi du 4.3 — Bang bién thién hiam phin thic hitu ti cé tiém cin ding
thyc té

Vi du thyce té& dudi day trich xuat nguyén ban tir dé thi trong sich ctia ban, biéu dién bang bién

thién cia hAm phéan thitc bac nhat trén bac nhat y = — ¢6 tiém can ding tai x = 1, sit dung

#my-bbbt v& thiét 1ap ranks: (0, (-1, 1), 0) dé vé mii tén chéo mugt ma di tit +00 xudng —1:
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#my-bbbt (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $1$, $+00%),
d-signs: ("-", "[|", "-"),
v-vals: ($-1$, ($-00%, $+00%), $-19%),
ranks: (0, (-1, 1), 0)

)

" KET QUA HIEN THI

r | —oo 1 400
Y - -

+o0

Y
Y —1 —1
Y
—00
\ Y,

I 5. Chinh tht céng vi tri miii tén bang #bbbt va ranks

Khi mii tén bi léch, de 1én text, hodc thuat toan tu dong ctia bbtv2 tinh sai do ddc, ban hay chuyén
sang #bbbt va ding mang ranks. ranks quy dinh “d6 cao tuong déi” ctia mdi gia tri trong hang y.

S6 cang nho thi cang thap.

#bbbt (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00$, $-1%, $2%, $+00%),
d-signs: ($+$, $0%, $-$, $0%, $+3%),
v-vals: ($-o00$%, $4%$, $-5%, $+00%),
ranks: ((0,), (2,), (0,), (2,)), // Thiét lap dbé cao thi coéng

w2: 12,

)
" KET QUA HIEN THI

T —00 —1 2 +00

Yy’ + 0 — 0 i

4 +00
Y
—00 —5

§ y,

I 6. Bang xét dau #bxd (Nhiéu dong)

Danh cho bai todn xét dau biéu thitc, giai bat phuong trinh.
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e Truyén mot mang vao func dé tao nhiéu dong.

o Truyén mang 2 chiéu vao f-signs tuong ing.

#bxd (
var: $x$,
func: ($x+1$, $x-2%, $F'(x)$),
x-vals: ($-00%, $-1%, $2%$, $+009%),
f-signs: (
($-5, $03%, $+3, $+35, $+9),
($-%, $-%, $-3, $03%, $+9),
($+%, $03%, $-%, $03%, 3$+%),
),

wl: 1.5,
w2: 8,

hl: 0.8,
h2: 0.8,

)

Trang 60

" KET QUA HIEN THI

7 —0o0 —1 +o0
z+1 — 0
z—2 = =
f'(z) + 0
\ J
Vi du 6.2 — Bang xét dau phan thitc c6 diéu kién khong xac dinh (Trich
dé thi thyc t&)
. . —1 .
Vi du thuc té duéi day trich xuat cach st dung #bxd cho ham phéan thic f'(z) = x—+2, c¢6 moc
x
khong xéc dinh tai z = —2 (duge vé bang ki hiéu song song "||") va cAc mbc triét tiéu tai z = 1:
#bxd (
var: $x$,

func: ($x - 1%, $x + 2%, $F'(x) = (x-1)/(x+2)3$),

x-vals: ($-o00$, $-2%, $1$, $+00%),
f-signs: (
($-%, $"|"$, $-3%, 30%, $+3),
($-5, 303, $+3, $"|"$, $+3%),
($+$, $"[["$, $-%, 305, $+%),
),
wl: 4
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" KET QUA HIEN THI

T —00 =2 1 +00
z—1 = 0 = 0 +
T+2 — 0 T 0
r—1
e -0 + - 0
.
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Tuyén tiap 30 loai Bang bién thién & Bang xét diu

HDSD mau

Duéi day 14 30 bang bién thién (BBT) va bang xét dau (BXD) mAu hoan chinh dugc thiét 14p cho
moi tinh huéng todn hoc & truong phé thong. Mdi vi du gdm ma nguén mau va khéi két qua thuc
té tuong Gng.

I Nhém 1: Ham s6 da thic (Bac 3, Bac 4 trung phuong)

¢ Vidu 1 — Ham s6 bac ba cé 2 cuc tri (a > 0)
Ham s6 y = 2% — 322+ 2. C6 2 diém cyc trila z =0 va = = 2.

#bbtv2(
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $0$, $2%, $+00%),
d-signs: ($+$, $0%, $-$, $0%, $+3%),
v-vals: ($-00%, $2$, $-2$, $+00%)

KET QUA HIEN THI

T —00 0 2 +00
Yy’ + 0 — 0 +
2 +00
y //////////" \\\\\\\\\\‘N /////////)'
—00 —2
N Y,

¢ Vidu 2 — Ham s6 bac ba cé 2 cyc tri (a < 0)
Ham s6 y = —23 +3z. C6 2 cuc tri taiz = —1 vz = 1.

#bbtv2(
var: $x$, der: $y's$, func: $y$,
x-vals: ($-00$, $-1%, $1%, $+009%),
d-signs: ($-$, $03%, $+$, $0%, $-9),
v-vals: ($+00$, $-2%, $2%, $-009%)
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Trang 63

" KET QUA HIEN THI

=2

-

¢ Vidu 3 — Ham s bac ba dong bién trén R
Ham s6 y = 22 4+ . Pao ham ¢’ = 322 + 1 > 0 v6 nghiém.

#bbtv2 (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $+00%),
d-signs: ($+$%,),
v-vals: ($-00%, $+00%)

KET QUA HIEN THI

G

¢ Vidu 4 — Ham sd bac ba nghich bién trén R

Ham s6 y = —23. Dao ham y’ = —322le0 c6 nghiém kép tai = = 0.

#bbtv2(
var: $x$, der: $y's$, func: $y$,
x-vals: ($-00%, $0%, $+o009%),
d-signs: ($-$, $0%, $-%),
v-vals: ($+00%, $0%, $-00%)

)

" KET QUA HIEN THI

GV Nguyén Vin Sang - HDSD ConicTypst -



HDSD ConicTypst - Sach huéng dan hé thong Typst Trang 64

¢ Vidu 5 — Ham tring phuong bac bén cé6 3 cuc tri (a > 0)
Ham s6 y = z* — 222 — 1. C6 cuc dai tai £ = 0 va hai cuc tiéu tai z = pml.

#bbtv2 (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $-1%, $0$%, $1$, $+009%),
d-signs: ($-$, $0%, 3$+5, 303, $-5, 305, $+3),
v-vals: ($+00$, $-2%, $-1%, $-2$%, $+009%)

)

" KET QUA HIEN THI

T —00 —1 0 1 +00
Y -0 + 0 - 0 +
+oo —1 +00
—2 —2
\ Y,

¢ Vidu 6 — Ham tring phuong bac bén cé 3 cuc tri (a < 0)

Ham s6 y = —z* + 222 + 1. C6 hai cuc dai tai z = pml, cyc tiéu tai = 0.
#bbtv2 (

var: $x$, der: $y's, func: $y$,
x-vals: ($-00%, $-1%, $0$%, $1$, $+009%),
d-signs: ($+$%, $0%, $-%, $0%, $+3$, %03, $-9),
v-vals: ($-o00$, $2%, $1$, $2%$, $-00%)

)

" KET QUA HIEN THI

T —00 —1 0 1 +o0
Yy + 0 - 0 + 0 -
2 2
—00 1 —00
\ Y,

¢ Vidu 7 — Ham triing phuong cé 1 cuc tiéu (a > 0, bge0)
Ham s6 y = * + z2. Pao ham triét tiéu va ddi dau duy nhat tai z = 0.

#bbtv2 (
var: $x$, der: $y's$, func: $y$,
x-vals: ($-o00$%, $0%, $+00%),
d-signs: ($-$%, $0%, $+%),
v-vals: ($+00$, $0%, $+00%)
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" KET QUA HIEN THI

z - o9 0 +o0
Y — 0 +
+00 FED
Y \ /
0
\ J

¢ Vidy 8 — Ham trung phuong cé 1 cyuc dai (a < 0, ble0)

Ham s6 y = —z* — 2.

#bbtv2 (
var: $x$, der: $y's$, func: $y$,
x-vals: ($-o00%, $0%, $+00%),
d-signs: ($+$, $0%, $-%),
v-vals: ($-00$%, $0%, $-00%)

KET QUA HIEN THI

x —00 0 +o0
Y’ + 0 -
0
- J

I NnGrra 2 Sk plbém (e i

¢ Vidu 9 — Ham béac nhat trén bac nhat nghich bién
—x + 2

Ham s6 y = . C6 tiém can ding la dudng thf’a,ng z =1, tiém can ngang y = —1.

#bbbt (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-o00$%, $1$, $+00%),
d-signs: ($-%, "||", $-%),
v-vals: ($-1%, ($-00%, $+00%), $-1%),
ranks: (0, (-1, 1), 0)
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" KET QUA HIEN THI

—00
N J
¢ Vidu 10 — Ham béc nhat trén bac nhat déng bién
. z—1
Ham s0 y = oL Tiém can ding x = —2, tiém cén ngang y = 1.
x
#bbbt (

var: $x$, der: $y's$, func: $y$,
x-vals: ($-00%, $-2%, $+00%),
d-signs: ($+$, "||", $+$),
v-vals: ($1$, ($+00%, $-00%), $1%),
ranks: (0, (1, -1), 0)

)

" KET QUA HIEN THI

—00
\ J
¢ Viduy 11 — Ham béc hai trén bac nhat cé cuc dai va cyc tiéu
Ham s6 y = x + i Tiém can ding = 0, ¢ cuc dai tai x = —1 va cyc tiéu tai z = 1.

#bbbt (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $-1%, $0%, $1%, $+00%),
d-signs: ($+$, $0%5, $-$, "||", $-$, $0%, $+3),
v-vals: ($-00%, $-2%, ($-00%$, $+00%), $2%$, $+009%),
ranks: (0, 1, (-2, 2), -1, 0)
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" KET QUA HIEN THI

T —00 —1 0 1 400
y + 0 — — 0 +
+00
—2
T N \\\\\‘k +o00
; /
—
(G J/

¢ Vidu 12 — Ham phan théc voé nghiém cuc tri c6 2 tiém can diang

Ham s6 y = 5 1.Tiémcandfmgtaixz—lVéle,CI_Ictrjtaisz.
x —

#bbbt (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-o00$, $-1%, $0$, $1$, $+009%),
d-signs: ($+$, "[[", $+$, $0%, $-$, "[[", $-%),
v-vals: ($0%, ($+00$, $-00%), $-1%, ($-00%, $+003%), $0%),
ranks: (1, (2, -2), -1, (-2, 2), 1)
)

" KET QUA HIEN THI

a8 —00 —1 0 1 400
y + o+ 0 - —
+o0 +00
Yy
—00 —00
. J

¢ Vidu 13 — Ham phéan thic bac hai trén bac hai c6 1 tiém can ding
I{énlség/::glz;l.
r—2

#bbbt (

var: $x$, der: $y'$, func: $y$,

x-vals: ($-00%, $2%, $+o009%),

d-signs: ($-$, "[|", $-%),

v-vals: ($1$, ($-00$, $+00%), $1%),

ranks: (0, (-1, 1), 0)
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" KET QUA HIEN THI

- J

¢ Viduy 14 — Ham phéan thic c6 méc khong xac dinh kép
Thiét lap ving khong x4c dinh nam gitta (—1,1) bang tham sé shade.

#bbtv2 (
var: $x$, der: $y'$, func: $y$,
x-vals: ($-o00%, $-1%, $1%, $+009%),
d-signs: ($-$%, "||", none, "[|", $+%),
v-vals: ($+00$, $0%$, $0%, $+00%),
shade: ((1, 2),)

)

" KET QUA HIEN THI

- J

| Nhom 3: Ham v ti (chita cin thic)

¢ Vidu 15 — Ham sé chita cin thitc cé tip xac dinh gém 2 khoang
Ham s6 y = Va? — 4. Tap xc dinh D = (—o0; —2] U [2; 400).

#bbtv2(
var: $x$, der: $y'$, func: $y$,
x-vals: ($-00%, $-2%, $2%, $+009%),
d-signs: ($-$, "||", none, "||", $+$%$),
v-vals: ($+00%, $0%, $0%, $+009%),
shade: ((1, 2),)
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" KET QUA HIEN THI

S J
¢ Vidu 16 — Ham sé chita cin thitc xAc dinh trén mot doan

Ham s6 y = V4 — 22. X4c dinh trén doan [—2;2], ¢6 cic dai tai x = 0.

#bbbt (

var: $x$, der: $y's, func: $y$,
x-vals: ($-2%, $0%, $2%),

d-signs: ("[|", $+$, $0%, $-$, "[|"),
v-vals: ($0%, $2$, $0%),

ranks: (-1, 1, -1)

KET QUA HIEN THI

z —2 0 2
Yy + 0
2
Y
0 0
S J
¢ Viduy 17 — Ham sé c6 dao ham khong xac dinh tai diém bién

Ham s8 y = v/z. Xac dinh trén [0; +00), lién tuc tai = 0 nhung dao ham v6 nghia tai dé.

#bbtv2(
var: $x$, der: $y's$, func: $y$,
x-vals: ($0%, $+00%),
d-signs: ("|[|", $+$),
v-vals: ($0%, $+00$)
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" KET QUA HIEN THI

T 0 +o0
y/
Yy 0 » +00
\ Y,

I Nhém 4: Ham s6 Mii, Logarit va Lugng giac

¢ Vidu 18 — Ham sé mii don diéu
Ham s6 y = 2%. Luon dong bién trén R.

#bbtv2(
var: $x$, der: $y'$, func: $ys$,
x-vals: ($-00$, $+00%),
d-signs: ($+$,),
v-vals: ($0%, $+00%)

)

" KET QUA HIEN THI

z =69 +o0
y' +
+oo
Yy
0
\ Y,

¢ Vidu 19 — Ham sé Logarit cd ban
Ham s6 y = Inz. Xé4c dinh trén (0; +00).

#bbtv2 (

var: $x$, der: $y's, func: $y$,
x-vals: ($0%, $+00%),

d-signs: ("|[|", $+$),

v-vals: ($-00$%, $+00%)
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" KET QUA HIEN THI

T 0 400
y/
Yy —00 +00
N
¢ Vidu 20 — Ham sé mii c¢6 cyc tri

Ham s6 y = zel=2}, C6 cuc dai tai z = 1.

#bbbt (
var: $x$, der: $y'$, func: $ys$,
x-vals: ($-o00%, $1$, $+00%),
d-signs: ($+$, $0%, $-%),
v-vals: ($-o00%, $1/e$, $0%),
ranks: (-1, 1, 0)

KET QUA HIEN THI

T —00 1 +00
y + 0 —
1
e \
Y 0
—o0

-

¢ Viduy 21 — Ham lugng giac vé trén moét chu ky

Ham s8 y = cosx trén doan [0; 27].

#bbbt (
var: $x$, der: $y's$, func: $y$,
x-vals: ($0$, $pi%$, $2 pi$),
d-signs: ( "-", $0%, "+" ),
v-vals: ($1%, $-1%, $1%),
ranks: (1, -1, 1)
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" KET QUA HIEN THI

x 0 s 2
Yy’ — 0 -
1 1
Y
N Y,

I NBom6: Bang xot datll(bxd) el cac trudng hapldac biot

¢ Vi du 22 — Bang xét diau nhi thitc bic nhat
Nhi thic f(z) = 2z — 4.

#bxd (
var: $x$,
func: ($2x - 49%),
x-vals: ($-00%, $2%$, $+009%),
f-signs: (
($-5, 303, $+3),
)
)

" KET QUA HIEN THI

T —00 2 +00

2z — 4 = 0 +

- J

¢ Vi du 23 — Bang xét dau tam thitc bac hai c6 hai nghiém phan biét
Tam thtic f(z) = 2% — 3z + 2.

#bxd (
var: $x$,
func: ($x72 - 3x + 2%),
x-vals: ($-o00$, $1%, $2%, $+009%),
f-signs: (
($+%, $03%, $-%, $03%, 3$+%),
),
wl:3,
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" KET QUA HIEN THI

T —00 1 2 400

2 —3z+2 4L 0 — 0 +

- J

¢ Viduy 24 — Bang xét dau tam thitc bic hai cé6 nghiém kép
Tam thitc f(z) = (z — 1)2. Nghiém kép khong lam tam thic d6i dau.

#bxd (
var: $x$,
func: ($(x - 1)729%),
x-vals: ($-00%, $1%, $+o009%),
f-signs: (
($+3, $03%, $+3),
)
)

" KET QUA HIEN THI

T —00 1 +00

(z—1)% + 0 +

- J

¢ Vi du 25 — Bang xét dau nhiéu dong phiic tap
Ham da thitc gobm tich cac thita s6 f(z) = (z — 1)(z — 2).

#bxd (
var: $x$,
func: ($x - 1%, $x - 2%, $f(x)$),
x-vals: ($-00$%, $1$, $2$, $+00%),
f-signs: (
($-5, 303, $+3, $[3$, $+9),
(-3, $1%, $-3, $03%, $+9),
($+$, $03%, $-%, $03%, $+%),
)
)

" KET QUA HIEN THI

7 —00 1 2 +o0
z—1 — 0 < 0
=% = 0 = 0
f(z) + 0 - 0
N\ J

¢ Vi du 26 — Bang xét dau phin thitc c6 chita méc khoéng xic dinh

;L x —
Xét dau biéu thitc phan thic f(z) =
x

-9

GV Nguyén Van Sang - HDSD ConicTypst - 15/07/2026



HDSD ConicTypst - Sach huéng dan hé thong Typst Trang 74

#bxd (

var: $x$,

func: ($x - 1%, $x - 2%, $f(x)$),

x-vals: ($-00%, $1%, $2%, $+00%),

f-signs: (
($-%, $03%, $+%, $[3%, 3$+%),
($-35, $13%, $-3, 303, $+3),
($+$, $0%, $-%, $"[["$, $+%),

)
)
T —00 1 2 +o00
rz—1 — 0 + 0
T — 2 — 0 — 0
f(z) + 0 —
. J

¢ Viduy 27 — Ham lién tuc nhung dao ham khong xac dinh tai cuc tri
Ham s y = |z|. Pat cuc tiéu tai = 0 nhung khéng c6 dao ham tai dé.

#bbtv2 (
var: $x$, der: $y'$, func: s$ys$,
x-vals: ($-o00%, $0%, $+00%),
d-signs: ($-$, "||", $+$),
v-vals: ($+00$, $0%, $+00%)

)

" KET QUA HIEN THI

T —00 0 +00
Y — +
+00 +o00
0
\ Y,

¢ Vi du 28 — Bang bién thién t6i wu cyc dai (bbt-opt)
Diing cho bai toén t&i wu héa tim gié tri 16n nhat trén mot khoang.

#bbt-opt(
var: $x$, der: $S'$, func: $S$,
x-vals: ($0%, $15%, $30%),
d-signs: ($+$%, $0%, $-9),
v-vals: ($0%, $450%, $0%),
is-min: false
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" KET QUA HIEN THI

-

x 0 15 30
S’ o 0 =
450
0 0

¢ Vidu 29 — Bang bién thién tdi wu cuc tiéu (bbt-opt)
Diing cho bai todn t6i wu tim chi phi cuc tiéu trén mot khoang.

#bbt-opt(

var: $t$, der: $C'$, func: $C$,
x-vals: ($1$, $4$, $10%),
d-signs: ($-$, $0%, $+%),
v-vals: ($100$, $25%, $80%),
is-min: true

KET QUA HIEN THI

G

t 1 4 10
C’ — 0 +
100 80
25

¢ Vi du 30 — Bang gia tri toa d6 vé d6 thi
Dung bang gié tri 2 dong biéu dién toa do diém vé d6 thi.

#bang-gia-tri(

)

labels: ($x$, $-2%, $-1%, $0%, $13%, $29%),
rows: (

($y$, $-1%, $1$, $1$, $1$, $5%),
)

" KET QUA HIEN THI
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Bién soan Sich / Chuyén dé / SGK — book-theme

HDSD

Package 1.0.0 cung cap 12 theme sich, ba cap tiéu dé va 13 hop ndi dung. Phan nay luén trinh
bay theo cip code — két qua that.

I 1. File sach hoan chinh

#import "@preview/sang-math:1.0.0": *
#let theme = "sgk-modern"

#show: book-theme.with(
theme: theme,
title: "CHUYEN DE'HAM SO",
subtitle: "Ly thuyét - Vi du - Luyén tap",
author: "Té Toan",
institution: "Truong THPT Sang-Math",
grade: "Lép 12",
subject: "Toan",
year: "2026-2027",
cover-note: [Tai liéu hoc tép dung trong nha trutng.l],
toc: true,

#book-chapter([Ung dung dao ham], number: "01", theme: theme)
#book-lesson([Tinh don diéu], number: "1", theme: theme)
#book-section([Ly thuyét trong tam], number: "1.1", theme: theme)

I 2. Ba cap cau tric — code va két qua

#let theme = "sgk-modern"

#book-chapter([Ung dung dao ham], number: "01", theme: theme)
#book-lesson([Tinh don diéu], number: "1", theme: theme)
#book-section([Dad ctua dao ham], number: "1.1", theme: theme)
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CHU DE TRONG TAM

CHUONG

01

Ung dung dao ham

KET QUA HIEN THI

Tinh don diéu

' 1.1. Dau cuia dao ham

- J

I 3. Mach bai hoc: muc tiéu, khdéi dong, kham pha

#goal-box(theme: theme)[
- Nhan biét khoadng déng bién, nghich bién.
- L&p duoc bang bién thién.
1
#warmup-box (theme: theme)[Quan sdt d6 thi va du doadn khodng tang.]
#explore-box(theme: theme)[Tinh $f'(x)$ roi xét dad dao ham.]
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" KET QUA HIEN THI

« Nhan biét khoang dong bién, nghich bién.
« Lap dudc bang bién thién.

KD Khdi dong

Quan sat do thi va di doan khoang tang.

KP Kham pha

Tinh f/(z) r6i xét dau dao ham.

A\ J

I 4. Ly thuyét, dinh nghia, dinh 1y vA phuong phap

#theory-box(theme: theme)[Ham s6 °déng bién khi $f'(x) > 0$.1]
#definition-box(theme: theme)[Piém $x 0% la diém téi han néd...]
#theorem-box(theme: theme)[NéuU $f'(x)>0$ trén $I$ thi $f$ dong bién.]
#method-box(theme: theme)[Tinh dao ham, tim nghiém, xét dau.]

KET QUA HIEN THI

LT Ly thuyét

Ham s6 dong bién khi

DN Binh nghia

biém la diém t6i han néu hoac dao ham khong ton tai.
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" KET QUA HIEN THI

DL Dinh ly

Néu trén thi dong bién trén

PP Phuong phap

Tinh dao ham, tim nghiém, xét dau roi két luan.

A J

I 5. Vi duy, hoat dong, luyén tap va bai tap c6 dong

#example-box(theme: theme) [Xét tinh don diéu cla $x"3-3x$.]
#activity-box(theme: theme)[Thado luan dad cla $3x°2-3%.]
#practice-box(theme: theme)[Lam bai tuong tu véi $x73-12x$.]
#exercise-box(theme: theme, lines: 4)[Khdo st $x"3-6x"2+9x5$.]

" KBET QUA HIEN THI '
VD Vi du

Xét tinh don diéu cta z2 — 3z.

C HD Hoat dong )

Thao luan dau cia 322 — 3.
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" KET QUA HIEN THI

(:DT Luyéntép:>ﬁ

Lam bai tuong tu véi 2® — 12z.

J

( BT Baitap ).

Khéao sat 22 — 622 + 9z.

- J

I 6. Canh bso va téng két

#warning-box(theme: theme)[Khong két luan dad khi chua xét tap xdc dinh.]
#summary-box(theme: theme) [Pao ham duong: dong bién; am: nghich biéA.]

" KET QUA HIEN THI

n Luu y

Khong két luan dau khi chua xét tap xac dinh.

N Tom tit

Dao ham duong: dong bién; dao ham am: nghich bién.

- J

I 7. So sanh tryc tiép 12 theme sach
Mobi vi du duéi day dung ding cting mét noi dung; chi déi tham s theme.

#example-box(theme: "sgk-modern")[Vi du: gidi $x"2-5x+6=0%.]
#example-box(theme: "vdc-elite")[Vi du: gidi $x"2-5x+6=0%.]
#example-box (theme: "workbook-jade")[Vi du: gidi $x°2-5x+6=0%. ]
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" KET QUA HIEN THI

sgk-modern - Giai 22 — 5z 4+ 6 = 0.

VD Vi du

vdc-elite - Giai

VD Vi duy

workbook-jade - Giai 22 — 5z +6 = 0.

KET QUA HIEN THI

solution-crimson - Giai z2 — 5z + 6 = 0.

lesson-amber - Giai z2 — 5z + 6 = 0.

VD Vidu

olympiad-indigo - Giai 2 — 5z + 6 = 0.
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" KET QUA HIEN THI

magazine-coral - Giai 2 — 5z +6 = 0.

VD Vi du

blackboard-green - Giai

VD Vidu

minimal-graphite - Giai 22 — 5z + 6 = 0.

- J

" KET QUA HIEN THI
VD Vi du

handout-sky - Giai 22 — 52 +6 = 0.

VD Vidu

research-slate - Giai z2 — 5z + 6 = 0.

lotus-study - Giai 22 — 52 + 6 = 0.

GV Nguyén Van Sang - HDSD ConicTypst - 15/07/2026



HDSD ConicTypst - Sach huéng dan hé thong Typst Trang 83

Hinh hoc package 1.0.0 — code va két qua

HDSD

I 1. Hinh co ban ty tao canvas

Céc macro cd ban dung truc tiép trong noi dung hoac tham s6 fig:; ngudi dung khéng can tu
md cetz.canvas.

#tri-abc(base: 5, height: 3, labels: ("A", "B", "C"))

#tri-right(legl: 3, leg2: 4, labels: ("A", "B", "C"))

#square(a: 3, labels: ("A", "B", "C", "D"))

" KBET QUA HIEN THI

/C\ C‘ i D‘ ‘C

A B A B A B
N\ J
#circle-desc(center: (0, 0), radius: 2, label: "0")
#ellipse-h(center: (0, 0), a: 2.8, b: 1.5)

#parabola(a: 1, b: -2, c: -3, xmin: -2, xmax: 4)
" KET QUA HIEN THI

O o

I 2. Hinh chép va lang tru

G

G

#chop-sabc(S: (0, 5), A: (-2.5, 0), B: (2.5, 0), C: (0, -1.4))
#chop-sabcd(S: (0, 5), A: (-2.4, 0), B: (2.4, 0),
C: (1.6, -1.4), D: (-1.6, -1.4), hidden: ("AD", "DC"))
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" KET QUA HIEN THI

- J

I 3. Conic nang cao — bat budc nam trong cetz.canvas

#import "@preview/cetz:0.5.2"
#import "@preview/sang-math:1.0.0": \
draw-parabola, draw-ellipse, draw-hyperbola

#cetz.canvas(length: 1cm, {
draw-ellipse(a: 2.5, b: 1.5, show-axes: true, show-foci: true)

1))

KET QUA HIEN THI

- J

#cetz.canvas(length: 1cm, {
draw-parabola(a: 0.5, h: 0, k: -1,
x-range: (-3.0, 3.0), label-vertex: [$I$])
})

" KET QUA HIEN THI

- J

#cetz.canvas(length: 1cm, {
draw-hyperbola(a: 1.2, b: 0.8,
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show-asymptotes: true, show-foci: true)

1))

KET QUA HIEN THI

. J
I 4. Hinh try, hinh nén vaA mit cau
#cetz.canvas(length: 1cm, {
draw-cylinder(radius: 1.3, height: 3.5, show-hidden: true)
})
#cetz.canvas(length: 1cm, {
draw-cone(radius: 1.5, height: 3.8,
label-apex: [$S$], label-center: [$0$])
})
#cetz.canvas(length: 1cm, {
draw-sphere(radius: 1.7, show-equator: true, show-meridian: true)
})
" KET QUA HIEN THI
N\ ) J

I 5. Helix va 1o xo

#cetz.canvas(length: 1cm, {
draw-helix(radius: 1, height: 4, loops: 2.5, auto-dashed: true)

})
#cetz.canvas(length: 1cm, {
draw-spring(radius: 0.4, height: 4, coils: 7)

})
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KET QUA HIEN THI

-

I 6. Ky hiéu Toan xuat tir package

$RR, ZZ, NN, QQ$%
$C n”k, A n~k, P n$
#vect($A B$)

KET QUA HIEN THI

R,Z,N,Q Ck AEP  AB
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Ty xay dyng khoéi nhap hai c6t (mé rdong ngoai

HDSD  package)

sang-math:1.0.0 da c6 tham s6 lines: va macro draw-lines cho ving nhap chuan. Phan nay minh
hoa céch gido vién ty viét wrapper nang cao khi muon dat cdu hoi va gidy nhap canh nhau; ham

mau trong sach tén 1a demo-q-wrap, khong thudc API package.

I 1. Co ché hoat dong ctia #demo-q-wrap

e Khidir: "ngang", #demo-q-wrap dung mot lusi gom:

» Cot bén trai: Noi dung cAu hoéi trac nghiém /tu luan.

» Co6t bén phai: Khéi gidy nhép ké dong dt doan cho hoc sinh lam bai.
e Khidir: "doc", phan nhap dudce dat phia dudi cau hoi.

I 2. CAc tham sé cau hinh #demo-q-wrap

e dir: Huéng ctia 6 nhéap.
» "ngang" (Mac dinh): D&t 6 nhap nam song song bén phai cau hoi.
» "doc": Dit 6 nhap ndm ngay dudi cau hoi.
e lines (S8 nguyén): S& lugng dong ké nhép (khoang cdch mdi dong 1 22pt). Vi du: lines: 5.
o height (D0 dai): Ep do cao ¢6 dinh cho 6 nhap (vi du: height: 120pt). Néu khong truyén ca
lines va height, hé théng tu dong do do cao clia cau hoi dé sinh ra sd dong tuong tmg.
Tuyén tap 10 vi du thuc chién v8i wrapper ty xay dyung
Dudi day 1a 10 vi du thuc t& ctia wrapper tu xay dung. Néu chi can dong nhap tiéu chuén, hay
duing triyc tiép tham s6 lines: clia tn/ds/tln/tl.

Vi du 1 — Huéng ngang, 4 dong ké nhap véi tric nghiém lya chon (S dung setminus)
#demo-q-wrap(dir: "ngang", lines: 4,
tn(
[Tim tép xa&c dinh $D$ cla ham s6"$y = log 2 (x - 1)$.1,
([$D = (0; +00)$]1, True([$D = (1; +00)$]1), [$D = R setminus {1}$1, [$D = [1;
+00)$1),
)

KET QUA HIEN THI

Cau 52. Tim tap xac dinh D cia ham
s6y=logy(x—1). |

A W=(lgdes) 0 e

B. D= (L;+c0) |
C. D=R\{1}
D. D=[li+0) |

) J
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Vi du 2 — Hudéng ngang, 3 dong ké nhap
#demo-q-wrap(dir: "ngang", lines: 3,
tn(
[Tim gid tri cuc tiéd cta ham s6'$y = x*3 - 3x + 2%.1,
([$y (CT) = 431, [$y (C T) = 2%], True([$y (C T) = 0%$1), [$y (C T) = -1%1),
)
)

" KET QUA HIEN THI

Cau 53. Tim gié tri cyc ti€u clia ham | 5ol lon / Nidp:
s6y=2—32x+2. |

A. yCT:4 B. yCT:2 ——————————————————————————————————————
C. yor =0 D. yor =-1

- J

Vi du 3 — Hudng ngang, 5 dong ké nhap
#demo-q-wrap(dir: "ngang", lines: 5,
tn(
[Tim tép hop tét cd cac gid tri thuc cla tham s6 $m$ dé’ham s6 $y = ln(x"2 - 2x +
m)$ cé tap xac dinh la $R$.],
([$m > 0$1, [$m >= 1$], True([$m > 1$]), [$m < 1$]),

KET QUA HIEN THI

Cau 54. Tim tép hgp tat cd cic gia | Do lam / Nhdp:
tri thue ctia tham s6 m &€ hAams6 y= |
In(z% — 2z + m) c6 tap xdc dinh 1a R.

A. m>0 B. m>1
C. m>1 D. m<1

- J

Vi du 4 — Hudng doc, 4 dong ké nhap
#demo-q-wrap(dir: "doc", lines: 4,
tn(
[Buong tiém can ding cla d6 thi ham s6'$y = (2x - 1)/(x - 1)$ la:],
([$y = 231, [$y = 131, [$x = 2$], True([$x = 1%])),
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" KET QUA HIEN THI

. . 21
Cau 55. Pudng tiém can ding ctia dd thi him 6 y = — -
x —
A. y=2 B. y=1 C. =2 D. z=1
Bai lam / Nhdp:
\ J

Vi du 5 — Hudng ngang, d6 cao c¢d dinh 100pt véi cAu tra 16i ngin
#demo-qg-wrap(dir: "ngang", height: 100pt,
tln(
[Cho ham s6 $y = f(x)$ cd dao ham $f'(x) = x(x - 1)72$. Tinh s6’diém cwc tri cha ham
s0’da cho.],
[1],

KET QUA HIEN THI

Cau 56. Cho ham s8 y = f(z) c6 dao | Bailam / Nhip:
ham f’(z) = z(x —1)2. Tinh s6 diém |

cuc tri cia ham so6 da cho.

Papso: [ I I I 1 |-

- J

Vi du 6 — Hudng doc, 3 dong ké nhap vdi cau tra 16i ngin
#demo-q-wrap(dir: "doc", lines: 3,
tln(
[Tim s6'nghiém nguyén cda bat phuong trinh $2°(x"2 - x) < 43%.1,
[31,
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" KET QUA HIEN THI

Cau 57. Tim s nghiém nguyén clia bat phuong trinh 2°°~% < 4.

Dap so:

-

Vi du 7 — Hudng ngang, tu déong do chiéu cao ciu hoéi tric nghiém Puang/Sai
#demo-q-wrap(dir: "ngang",
ds(
[Cho ham s6 $y = f(x) = (a x + b)/(x + c)$ cbé d6 thi nhu hinh vé. Xét tinh ding sai
cla cac khang dinh sau:],
(
True([Ham s6’déng bién trén tirng khodng xac dinh.]),
True([Pudng tiém can ding la $x = -c$.1),
[Dao ham $f'(x) < 0% véi moi $x != -c$.1,
[D6™thi ham s6°di qua g6¢ toa do.],
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" KET QUA HIEN THI

_ax+b | Buim / Nugp:

T+c
c6 do thi nhu hinh vé. Xét tinh ding sai

cua cac khang dinh sau: |

Cau 58. Choham s§ y = f(x)

B el

a) Ham s§ dong |
bién trén timg
khoang xac dinh.
b) Duong tiém

can ding la =z =

—C.

c) Dao ham
f'(z) < 0 v6i moi

x # —c.

d) D6 thi ham s

di qua gdc toa do.

- J

Vi du 8 — Hudng doc, ty dong do chiéu cao cau héi tric nghiém Puang/Sai
#demo-q-wrap(dir: "doc",
ds(
[Cho cap sb6'cong $(u n)$ c6 $u 1 = 3% va coéng sai $d = 2$. Cac phat biéu sau ding
hay sai?],
(
0 hang tong quat $u n = 2n + 1%.1),
0 ’hang th& nam $u 5 = 11%.1),
Tong 5 sb6 hang dau tién $S 5 = 35%.1),
[Cong thirc tdong qudt $u n = 3n - 135.1,
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" KET QUA HIEN THI

Cau 59. Cho cip s6 cong (u,) c6 u; =3 va cong sai d = 2. Cac phat biéu sau ding
hay sai?

T T
a) S6 hang tong quat u, = 2n + 1.
b) S6 hang thit nam uy = 11.
c) Téng 5 s6 hang dau tién Sy = 35.

d) Céng thic tong quat u,, = 3n — 1.

- J

Vi du 9 — Huéng ngang, 6 dong ké nhap véi Cau héi Ty ludn
#demo-q-wrap(dir: "ngang", lines: 6,
t1([Gidi phuong trinh lwong gidc sau trén tap s6 thuc: $sin 2x - cos x = 0%.]1)
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" KET QUA HIEN THI

Cau 60. Giai phuong trinh lugng gidc | 7/ lam / Nhip:
sau trén tap s6 thuc: sin 2z — cosz = 0.

G

Vi du 10 — Hudng doc, 5 dong ké nhap v8i Cau héi Ty ludn
#demo-q-wrap(dir: "doc", lines: 5,
t1([Cho hinh chép $S.A B C$ c6é ddy la tam gidc déu canh $a$. Canh bén $S A$ vubng géc
véi mat day va $S A = a sqrt(3)$. Tinh thé’tich khoi chép $S.A B C$.1)
)
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KET QUA HIEN THI

Cau 61. Cho hinh chép S.ABC c6 day la tam gidc déu canh a. Canh bén SA vudng géc
v6i mit ddy va SA = aV/3. Tinh thé tich khoi chép S.ABC.

Bai lam / Nhdp:
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Bang tra citu nhanh

HDSD

I Tém tit 4 loai cAu hoi

Macro Déisé 1 Déi sb 2 Pic diém

#tn stem tuple phuong 4n | Ty dong 1/2/4 cot; True() ddnh dau ding
#ds stem chung = tuple 4 phat biéu = True() = phat biéu diing; hién D/S khi loigiai
#tln stem dép an 4 6 trong ché do dé thi; hién dap an khi loigiai
#tl stem (khéng cd) Dong ké trong; 1oi giai khi loigiai

I Tém tit tham s6 hinh vé

Tham s6 = Gia tri va y nghia

fig: Canvas cetz hodc noi dung Typst bat ky. Mic dinh none (khong hinh).
fig-pos: "right" (méac dinh) - "left" - "center" (phia dudi can gita)

fig-width: = Chiéu rong vung hinh khi fig-pos 1a "right" ho#c "left". Vi du: 35%, 4cm.

| Ll eitm chelh el

# Tl thue muc go¢ workspace
typst compile --root . "typst/exams/ten-file.typ"
typst compile --root . "typst/De-Cac-So/ten-de.typ"

# Tinymist (VS Code extension) ty dong dung settings.json:
# "tinymist.typstExtraArgs": ["--root", "${workspaceFolder}"]
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Beamer — profile package va mé rong trinh chiéu

HDSD

Hé théng Beamer cho phép bién soan mot file dé thi duy nhat vira ra dé in A4 via ra slide
trinh chiéu 16:9, khéng can stta néi dung ciu héi.
Luu v exam-preset(profile: "beamer") thudc package sang-math:1.0.0. File sang-
beamer.typ va theme Touying trinh bay trong chuong nay 14 mdé rong cua repository

ConicTypst, khong phai API bat budc cia package Universe.

I Kién tric tong quan

File Vai tro

sang-beamer.typ Engine core: theme Metropolis + touying 0.7.3, ham cau hdi slide, hé

thong mau tu dong
Beamer.typ File entry point: cdu hinh giao dién, import dé, compile thanh slide

De-Cac-So/ten-de.typ  File dé thi: vita standalone A4 vita export make-questions cho Beamer

I Cau tric file dé thi tuong thich Beamer
MBoi file dé trong De-Cac-So/ can thém diing 3 chd dé ho trg ca hai ché do:

// ® Phan dau — dung package sang-math binh thutng

#import "@preview/sang-math:1.0.0": *

#import "@preview/cetz:0.5.2"

#let mode = "loigiai"

#let accent = classic.blue

#show math.equation: set text(fill: black)

#let (tn, ds, tln, tl) = exam-mode(mode: mode, accent: accent)

// Tiéu dé dé thi (chi hién thi khi in A4)
#show: thpt-school-exam.with(

department: "SO' GIAO DUC...",

// ...

// ® Boc toan b0 cau hdéi trong ham make-questions
// Thém dong nay TRUOC #exam-part dau tién:
#let make-questions(tn: tn, ds: ds, tln: tln, tl: tl, exam-part: exam-part) = [

#exam-part([PHAN I...], count: 12)
#tn([...1, (...))

// ... tadt cd céu hoi ...

1 // < déng make-questions

// ® Cudi file — chi chay khi in A4, bd qua khi Beamer import
#1f sys.inputs.at("beamer", default: "0") != "1" {
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make-questions()
het

}

" KET QUA HIEN THI

SO GIAO DUC VA PAO TAO KY THI THU ...
TINH ... Moén: TOAN
Thoi gian lam bai: 90 phit
Ma dé: 101
I PHAN I. Cau tric nghiém nhiéu phuong an (1 cau)

Cau 62. Ham s6 nao dudi day dong bién trén R?
A.y:zx_1 B. y=2*+2z C. y=2z? D. y=—a?
z+1

| Loigiaiy =32 +1>0voeR.

-

Liuu v Toan bo #exam-part, #tn, #ds, #tln, #t1 phai nim BEN TRONG make-questions(...).

Khong cé ngoai lé.

I Cau hinh Beamer.typ

#import "sang-beamer.typ": *

// — Tuy chon giao dién

#let accent = classic.blue // Mau chd dao
#let bm-title = "CHUA DETHPT QG 2026"

#let bm-subtitle = "TOAN - LOP 12"

#let bm-author = "GV Nguyéi Van Sang"

#let bm-institution = "PE THI THU®

#let bm-code = "101" // Ma dé

// — Mau nén — tat cd con lai tu dong thich nghi
#let bm-bg-color = rgb("#0fl72a") // Toi dém (mac dinh dep)
// Céac lua chon khac:

//  rgb("#0al628") — Xanh navy

// rgb("#lafa2e") — Toi tim

// rgb("#ffffff")
// rgb ("#f1f5f9")

Trang (nén sang)
Xam nhat

// — Mau cbng thic toan
#let bm-math-color = rgb("#f59e0b") // Vang (dep trén nén to6i)
// Trén nén sang nén dung: rgb("#1553a0") hodc rgb("#c00000")

// — C& chir
#let bm-text-size = 18pt

GV Nguyén Van Sang - HDSD ConicTypst - 15/07/2026



HDSD ConicTypst - Séch huéng dan hé thong Typst Trang 98

#let bm-q-size = 17pt
#let bm-opt-size = 15pt
#let bm-sol-size = 13pt
// — S6°cadu (navigation dots & footer)

#let bm-total-q = 22

// — Step-by-step reveal
#let bm-auto-step = false // true = mOi #step tu pause

#show: sang-beamer-theme.with(
title: bm-title, subtitle: bm-subtitle, author: bm-author,
institution: bm-institution, accent: accent, code: bm-code,
total-q: bm-total-q, bg color: bm-bg-color, text size: bm-text-size,
math _color: bm-math-color, question size: bm-qg-size,
option_size: bm-opt-size, solution size: bm-sol-size,
auto_step pause: bm-auto-step,

#let mode = "loigiai"

#let m = exam-mode(mode: mode, accent: accent)

// Import va goi make-questions vé&i ham beamer

#import "De-Cac-S0/2026-S6-An-Giang.typ": make-questions as _de

# de(tn: m.tn, ds: m.ds, tln: m.tln, tl: m.tl, exam-part: exam-part)
#het

I Hé théng mau ty dong thich nghi

Chi can déi bm-bg-color — tit cad mau con lai tu tinh:

Nén Phat hién Ty dong sinh

rgb("#0f172a") (t&i) dark Chit trang - Card t6i hon - Sol x4m nhat - Muted x4m

rgb ("#ffffff") (sang) light Chit den - Card sang hon - Sol xdm t6i - Muted
xam dam

Luu ¥ Khi ding nén sédng, nén doi bm-math-color sang mau t6i: rgb("#1553a0") (xanh dam)
hodc rgb("#c00000") (d6 dam) dé toan dé doc.

I Bién dich Beamer

# Compile ra PDF slide (khong can --input beamer=1)
npm run compile:Beamer

# Watch mode — tu recompile méi khi save

npm run watch:Beamer

Meo M4 file PDF két qua bang Preview.app (macOS) — né tu refresh khi file thay déi.
Preview file dé thi géc van dung tinymist binh thutng, hai workflow khéng xung dot nhau.
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I Thém dé méi vao Beamer
Buédc 1: Thém make-questions vao file dé (3 ché nhu huéng dan & trén).
Budéc 2: Trong Beamer.typ, thém 2 dong:

#import "De-Cac-So/TenDeFile.typ": make-questions as _ten
# ten(tn: m.tn, ds: m.ds, tln: m.tln, tl: m.tl, exam-part: exam-part)

Dé trinh chiéu nhiéu dé lién tiép trong ciing mot budi, xép nhiéu import lién tiép:

#import "De-Cac-S0/2026-S&-An-Giang.typ": make-questions as _ag
#import "De-Cac-S0/2026-S&-Dong-Thap.typ": make-questions as _dt

# ag(tn: m.tn, ds: m.ds, tln: m.tln, tl: m.tl, exam-part: exam-part)

# dt(tn: m.tn, ds: m.ds, tln: m.tln, tl: m.tl, exam-part: exam-part)
#het

Tham s6 sang-beamer-theme

title: string  Tén bai giang / dé thi, hién thi trén slide tiéu dé va header.
subtitle: - mac dinh: "* string Phu dé, vi du tén 16p.

author: - mac dinh: "* string Tén gido vién.

institution: - mic dinh: " string Tén trudng / ky thi.

accent: - mic dinh: classic.blue color Mau chii dao — diing cho header, nhan cau,

nit navigation.

|

|

|

|

|

bg color: - mac dinh: rgb("#0f172a") color Mau nén slide. Moi mau khac tu sinh
tu day.

I math_color: - mac dinh: rgb("#f59e0b") color Mau cong thiic toan trong slide.

I total-q: - mic dinh: 22 int S8 cAu — quyét dinh s& nit tron & footer.

I text_size: - mac dinh: 18pt  length C& chit body toan slide.

I question_size: - mac dinh: 17pt  length C& chit dé bai cau hoi.

I option_size: - mic dinh: 15pt  length C8& chit cdc phuong 4n A/B/C/D.

I solution_size: - mic dinh: 13pt  length C& chit 161 giéi.

auto_step pause: - mic dinh: false bool true = moi #step[...] trong I5i gidi tu

tao pause (click dé hién timg budc).

I Navigation dots — nit nhay cau

Footer mdi slide c6 hang nit tron nho, méi nit tmg v6i 1 cau. Click vao nit dé nhay thfxng dén

cau do.
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« Nit sang (c6 vién accent): slide cAu d6 da duge bién dich thanh cong.
o Nt md: chua cé cau tng véi s6 do.
Meo Néu thém cau nhung nit khong hién: kiém tra bm-total-q trong Beamer.typ — can tang

1én bang s6 cau thuc té.

I Ham cau héi trong Beamer

Céac ham tn, ds, tln, t1 trong beamer nhan cling tham sé véi sang-exam:

Tham s6 Y nghia trong beamer

loigiai: No6i dung slide dap 4n. Néu none, chi c¢6 1 slide cau hoi.
fig: Hinh vé — tu dong dat trén nén tréng dé ro trén moi nén slide.

fig-width: = Chiéu rong cot hinh. Mic dinh 40%.

num: auto (tut dém lién tuc) ho#ic s6 cu thé dé ép sb cau.
prefix: Nhan trude s6 cau. Mic dinh "Cau".
mode: Luon "loigiai" trong beamer (tu dong tir exam-mode).

Meo Hop #ppgiai, #luuy, #meo, #step dung binh thuong trong loigiai: cua beamer — chit

tu chuyén sang mau t6i dé doc duge trén nén hop sang.
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