SO GIAO DUC VA PAO TAO TP CAN THO
TRUONG THPT CHAU VAN LIEM
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PE THI THU

DE THI TUYEN SINH PAI HQC NAM 2015-2016
Mon thi : TOAN
Thoi gian lam bai: 180 phiit, khéng ké thoi gian phat dé.

Cau 1 (1,0 diém). Khao sat sy bién thién va v& do thi cia ham sb: y = x* —2x? +2
2xX+1
X—2

Cau 2 (1,0 diém). Cho ham s6 y — c6 d6 thi 1a (C). Viét phuong trinh tiép tuyén cua (C) , biét hé sb

gdc cua tiép tuyén bang -5

Ciu 3 (1,0 diém).
a. Tim modun cua sb phuc Z biét (2+i°)z+1+3i =z +i*.
b. Giai phuong trinh 6.9 —13.6* +6.4* =0.

Cau 4 (1,0 diém).

a. ChOSinatzE v6i =< <n. Tinh gia tri cua Cos(oc+£j.
13 2 4

b Tim hé s cua sb hang khong chira X trong khai trién nhj thirc Niuton cta

N

1 18
3
Cau 5 (1,0 diém). Tinh tich phan | = [ x® (x2+4)dx.
9 ]
Céau 6 (1,0 diém). Trong Khong gian véi hé toa d6 Oxyz cho A(2;0;1), mp (P): 2x—-2y+2z+1=0 va
x-1 y_z-2
l 2 N 1 r 2

a.Lap phuong trinh mat cau (S) tm A ti€p xuc voi mat phang (P). i

b. Viét phuong trinh duong thang qua di€m A, vuéng goc va cat duong thang (d)
Cau 7 (1,0 diém). Cho tr dién OABC c6 day OBC la tam giic vuong tai O, OB=a, OC=a+/3, (a>0) va
duong cao OA=a+/3. Goi M 1a trung diém ctia canh BC.

a. Tinh thé tich khdi tir dién theoa

b. Tinh khoang cach gitra hai duong thang AB va OM.
Cau 8 (1,0 diém). Trong mit phang toa dd Oxy, cho hinh vuéng ABCD,dudng chéo AC c6 phuong trinh: x
+2y -11=0, ( j 1a trung diém ctia doan AB.Tim toa d6 ca diém A,B,C,D biét X, <3.

2'2

duong thang  (d):

Cau 9 (1,0 diém).

a)Mot xi nghiép co6 thé dung ba loai nguyén liéu A; B; C dé san xuat ra mot loai san pham theo hai cong
ngh¢ khac nhau la CN1 va CN2. Cho biét tong khoi lu:ong nguyén liu moi mdi loai xi nghiép hién co, dinh
murc tiéu thy moi loai nguyén liéu trong mot gi0 san xuat theo mdi cong nghé trong bang

A 1A Téng khéi lugng | Pinh mirc tiéu thy trong 1 gio
Nguyen licu hién c6 CN1 CN2
A 200 4 2
B 280 3 5
C 350 9 5
San luong 30 36
Tim k¢ hoach san xuat sao cho tong s6 san pham thu duoc nhi€u nhat.
b) Giai phuong trinh sau day trén tap so thuc
4
VB +12X +5x% — x° —3x% +4x% +2X+1+12X +8 = X ]
X+
Cau 10: Cho a,b,c 1a cic s6 thuc dwong thoa mén : ab+ac+bc =1. Tim gia tri I6n nhét cia biéu thic :
p-—2 b R
J1+a?  J1+b?  J1+¢?

Thi sinh khong duwgc st dung tai li€éu. Can bo coi thi khong giai thich gi thém.
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DAP AN — THANG DIEM

Mon thi : TOAN
Cau Ddp dn Diém
1 Khéo sat su bién thién va v& dd thi ciia ham sé: y = x* —2x* 42
Tap x:cic dinh: D=R
L0.did Su bién thién:
. 0,25
'~ 0 x=0
=0<
y X=11
Céc khoang ddng bién: (—1;0) va (1;+0) ,khoang nghich bién : (-o0;-1) va (0;1)
- Cuyec tri: Ham s6 dat cuc dai tai: x =0 = Yoo = 2
Ham s6 dat cuc tiéu tai: X =1t1= Yor = 1 0,25
- Gidi han tai vo cuc: lim y =+ , lim y =—o0
X—>—00 X—>+00
Bang bién thién:
X | -o0 -1 0 1 +00
y’ - 0 + 0 - 0 +
+00 2 +00 0,25
D6 thi:
/\ 0,25
2 \ A 2X + 1 r A 1x - A 3 - A A 5 « A A A r 5 - A
Cho ham so Yy = c6 do thi 1a (C). Viét phuong trinh ti€p tuyén cia (C) , biét hé sO goc cuia tiép
X —
tuyén bang —5
Goi M (Xo;Y,) € (C) 1a tiép diém cua tiép tuyén véi (C) . Tacod: y'= = > 025
(1,0 diém) X—2 :
A A Lk £ 13 . -5 % =1
Hg s0 goc cua tiép tuyén bang —5 < y'(X)=-5 & ——=-5 & 0,25
Xo — 2 X, =3
Véi X, =1 = y,=—3: M,(L,—3) = Phuong trinh tiép tuyén: y=—5x+2 0.25
Véi X,=3 = y,=7 : M,(3;7) = Phuong trinh tiép tuyén : y = —5x+ 22
. . . 0,25
Vay c6 hai phuong trinh ti€p tuyén thoa dé bai la: y=—5x+2 va y=—5x+22
3

a. Tim modun cua sb phuc Z biét (2+i°)z+1+3i =z +i*.
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ca Dp dn Diém
Taco 2+i¥)z+1+3i=z+i' ©(2-i)z2-2=-1-3i+l =z :1__3I'<:> z :g—gi 0,25
—i
2 2
(1,0 diem | Do d6 |Z |H z|= (Ej + 3 =ﬂ. 0,25
2 2 2
Giai phuong trinh 6.9" —13.6 +6.4* =0 (1)
Vi 4 >0 chia hai vé phuong trinh (1) cho 4* ta dugc
3y .. (3)
1 <6.|=|| —13.|—=| +6=0 2
[2] [2] @ 0,25
bat t= [g] voi t >0, phuong trinh (2) tré thanh 6t° —13t+6=0
t=2
< 3
t=>
2
ch’rit:§th‘l E :§<:>X:1 0,25
2 2 2
o Véi t:g thi [§] :2(:)X:—1
3 2 3
Vay nghiém cua phuong trinh 1a x=—-1x=1
4
(1,0 diém)| 4a. Chosina :% voi g <o < 7. Tinh gia tri ciia Cos(oc +§j :
2
Taco cos’a=1-sin’a =1—(£J _144
13 169 0.25
=12 , .= A
Suy ra cosoc:E (vi E<oc<7r nén cosa < 0)
Do do6: cos(owﬁj = C0S0.COS = —sin aL.sin = =_—12.£—£.—2= ~17y2 .
4 4 4 3 2 13 2 26
18
4b. Tim hé s cua s6 hang khong chira X trong khai trién nhj thirc Niuton ctia [X = %]
Ta co: x—i ) —zlgjck X 1 k —zm:Ck —1° X véi kel 0,25
' X —~ T x) G ' k<18 ’
Dé c6 s6 hang khong chira x: 18—3k=0<k =6
. . . 0,25
Vay hé s0 cua so hang khong chtta X trong khai trién la: —1 ° C., =18564.
5 o i 5
(1,0 diém)| Tinh tich phéan | = j X\ (X +4)dx -
0
1
Piat t=(x*+4)2 =x*+4.Suy ra t> =x*+4. Do d6 tdt = xdx. 0,25
x=0=t=2, x=/5=1t=3 0,25
3 3
Suyra | =J'(t2 _4)tidt = j (t* —4t%)dt 0,25
2 2




ca Dp dn Diém
5 3 3
(L 40} _63, 64 253 0,25
5 3), 5 156 15
6 | Trong Khong gian voi hé toa dd Oxyz cho A(2:;0;1), mp (P): 2x—2y+2+1=0 va duong thang
(1,0 diém) 1 5
d: X==_Y_Z-=¢
1 2 1 i ] i
Lap phuong trinh mat cau (S) thm A tiép xuc v6i mat phang (P)
Vi (S) tiép xuc véi mat phang (P) nén ban kinh R cua (S) 1a khodng cach tir tdm A cta
. [4-0+1+1 0,25
(S) dén mp (P). R= R = =
22 +(-2) +12
Phuong trinh mit chu (S): (x—2)" +y? +(z-1)" =4 0,25
Goi A 1a dudng thang qua diém A, vudng goc v6i duong thang (d) va cat duong thang
(dtaiM.viM e (d)nén M@Q+m;2m;2+m) , meR . U 1a vec to chi phuong cua (d) | 0,25
VidL Anén UAM =0<4m=0<m=0
=> véc to chi phuong cua A la AM = (=10;1) . Phuong trinh duong thang A can tim
‘ X=2-t 0,25
a:sy=0 ,teR
z=1+t
a 0}7 ) Cho tir dién OABC c6 day OBC la tam giac vudng tai O, OB=a, OC=a+/3, (a>0) va duong cao
,0 diem

OA=a+/3. Goi M 1a trung diém ctia canh BC.
a. Tinh thé tich khdi t& dién theo a q
b. Tinh khoang cach giira hai duong thang AB va OM.

a. Tinh thé tich khéi t&r dién OABC
Dién tich tam giac OBC :
a’\3

1 1
Sogc ==0OB.OC =—-a(av3) =
owc =5 Sa(aV3) ==

Thé tich khdi tir dién

1 1.a%/3

V:§SOBC'OA:§( 2

)(a/3) = % (dvtt)

0,25

0,25

b.Khoang cach giita hai duong thing AB va OM.
Goi N la diém do6i xung cta C qua O.
Ta c6: OM // BN (tinh chat dudng trung binh).
= OM// (ABN)
= d(OM;AB) = d(OM;(ABN)) = d(O;(ABN)).
Dung OK L BN, OH L AK (K €BN; H € AK)
Taco: AO L (OBC); OK L BN => AK L BN
BN 1 OK; BN L AK = BN 1 (AOK) = BN 1 OH
OH L AK; OH L BN => OH L (ABN) = d(O; (ABN) =OH

0,25

Tur cac tam giac vuéng OAK; ONB cé:
1 1 N 1 1 N 1 N 1 _i+i
OH? OA® OK? OA’ OB®> ON? 3a® a?

1.5 a15

= =2 o=
32’ 3a’ 5

0,25
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ca Dp dn Diém
Vay, d(OM; AB)= OH :%.
8 | Trong mit phang toa d6 Oxy, cho hinh vudéng ABCD , dudng chéo AC c6 phuong trinh
(1,0 diém) 7 7 ,
Xx+2y-11=0, M (%%j la trung diém cua doan AB.Tim toa d¢ ca diem A,B,C,D biet x, <3.
4 4 v/
AB:Al x—= |+B|y-=|=0 (A’+B*>0
( sj (y 5j ( S M B
- o A
Nas.Nac |A+2|3|
c0s45° = —— =
Nag||Nac \/g\/ A’ + B® N C 0.25
AB:x-3y+9=0=A(3;4) (N)=B(6;5) D
=
AB:3x+y-18=0= A(5;3) (L) X
0
7.5
GoiN la diém d6i xtng cia M quaAC = N E E 0,25
7.5
Goi N 1a diém ddi ximg cia M qua AC= N E > N La trung diém cia AD 0.95
= D(4;))
BD:2x-y-7=0 = ACnBD =1 (5;3). | 14 trung diém cua AC = C(7;2) 0,25
9 | Mot xi nghiép c6 thé dung ba loai nguyén liéu A; B; C dé san xut ra mot loai san phém theo hai
(L0 diem)| 5ng nghé khac nhau 1a CN1 va CN2. Cho biét tong khoi lugng nguyén lidu moi mdi loai xi

nghiép hién co6, dinh murc tiéu thu mdi loai nguyén liéu trong mot gio san xuat theo mdi cong

ngh¢ trong bang
A Tong khoi luon Dinh mic ti€u thu trong 1 gid
Neuyen lieu enco CNL Y
A 200 4 2
B 280 3 5
C 350 9 5
San lugng 30 36

Tim ke hoach san xuat sao cho tong s6 san pham thu dugc nhiéu nhat.

Goi x, y lan luot 13 thoi gian ( gio) s& san xuat theo cong nghé CN1; CN2

(X >0,y = 0) . Tong khdi lwong nguyén liéu mdi loai s& sir dung dé san xuat 1a

A: 4x + 3y (don vi nguyén li¢u)

B: 3x + S5y (don vi nguyén li¢u)

C: 9x + Sy (don vi nguyén liéu) v ’ N

Df? khf)ng’ bi dong trong san Xué‘g thi tﬁr}g khoi lugng nguyén 1~iéu moi loai s€ st dung
de san xuat khong thé vuot qua tong khoi lugng nguyén liéu moi loai xi nghiép hién co
4x+3y <200

3x+5y <280

9x+5y <350

Xx>0;y>0

Yéu ciu bai toan: Tim gi4 tri 1én nhit cia ham F = 30x + 35y

nén ta co dicu kién:

0,25

Xac dinh mién nghiém

Ta c6 mién nghiém 1 tr gidc OABC ké ca canh Vi O(0;0) suy ra F =0

0,25




Dap an

Diéem

Vi A(?;Oj suyra F =35—:O Voi 8(3—5;49) suy ra F =2065

Vi C(O;%J suy ra F =1960 Vay san xuit theo phuong an : 3—35 gio theo cong

nghé CN1 va 49 gid theo cong nghé CN2 thi tong s6 san pham thu duoc 13 nhiéu nhat F
= 2065

9.b

Giai phuong trinh sau day trén tap so thuc

X4

X+1

VB+12X +5x% — x° —3x% +4x% +2X+1+12X +8 =

4

JB+12X+5%% — X° —/3xC +4x% +2X +1+12X +8 = X .
X +

X4

<:>\/(x+1)(6+6x—x2) —\/(x+1)(3x2 +X+1) +12x+8= 1

(*)
(x+1)(6+6x-x*)>0
Pk { (Xx+1)(3x* +X+1) >0 <3-15<x<3+4/15
X+1+0
Chia 2 vé pt (*) cho x + 1 (x + 1 > 0) ta dugc phuong trinh twong duong
6+6x—x>  [3x*+x+1 X x*
— +4 +8= >
X+1 X+1 X+1 (x+1)
2 2 4
¢>J6— X -—Js" 1442 48X dat
X+1 X+1 X+1 (x+1) X+1
Phuong trinh tro thanh phuong trinh an t: t? —4t —8++/3t+1-+/6—-t =0

2

=t; t>0

0,25

o t? —4t—5+(\3t+1-4)+(1-/6-1)=0
-5 , t-5 _
J3t+1+4 1+6-t
3,1
t+1l+4 1+46-t
X2 5435

=5 x2—5x-5=0< X
X+1 2

S (t+)(t-5+

0 <:>(t—5)[t+1+ 3 L j:O

+
N3t+1+4 1++6-t

<t=5 (nhan) vi t+1+ >0 Taco

(nhdn)

0,25

10
(1,0 diém)

Cho a,b,c 1a céc sb thuc duong théa man : ab+ac+bc=1. Tim gia tri 16n nhét cta biéu thiec :

a b c

P= “+ “+
Vi+a? J1+b? 1+¢?

Tur diéu kién: ab+ac+bc =1, ta suy ra:
1+a’=a’+ab+bc+ac=(a+b)(a+c)

0,25
14b> = (a+b)(b+c) . 1+¢ =(@+c)b+c)
Taco: P=a L +b L +C L
(a+b)(a+c) (a+b)(b+c) (c+b)(a+c) 0.5
— ng(LJFLjJrE[ L + ! j+£[ ! + 1 j(épdungBDTCauchy)
2\a+b a+c) 2\a+b b+c/ 2\c+b a+c
o p<s 0,25
2
Vay maxP—§ khia—b—c—i 0,25
C 2 \/§ 1




SO GD & PT THANH PHO CAN THO DE THI THU THPT QUOC GIA NAM 2016
TRUONG THPT NGUYEN VIET DUNG MON: TOAN ‘
Thoi gian: 180 phut (khong ké thoi gian phat dé)

Cau 1 (1,0 diém). Khao st su bién thién va vé @6 thi C' cuahamsd y = —a* + 82° + 4.

2 , 1
Cu 2 (1,0 diém). Cho ham sé y = ~

’ c6 dd thi H . Viét phuong trinh tiép tuyén ciia 46 thi H tai
a’/’ —

diém c6 hoanh d¢ bang 2.
Cau 3 (1,0 diém).
a) Giai phuong trinh: 2 cos® 2z + 5sin 2z +1 = 0.

b) Giai phuong trinh 2% + 42> +3=0.
1
Cau 4 (1,0 diém). Tinh tich phan I = f z N2 +1+e" d
0

Cau 5 (1,0 diém).
a) Giai phuong trinh log} z — 4log, z* + 5 = 0.

8
. N~ A z , 4 Y- ) < R , 2
b) Tim hé s6 cua s6 hang chira x~ trong khai trién cta bicu thirc [x — —] .
T

Cau 6 (1,0 diém). Trong khong gian voi hé toa d6 Owzyz, cho diém I 7;4;6 va mit phang
P :x+4+2y—22+4+3=0.

a) Lap phuong trinh cia mit cau S c6 tdm I va tiép xuc v6i mit phang P .

b) Tim toa do tiép diémcaa P va S .

Céu 7 (1,0 diém). Cho hinh chép S.ABCD c6 day ABCD 1a hinh thoi canh a, ABC =60 ,canh SA

vudng goc voi day va SC tao voi day mot goc 60 Tinh theo a thé tich khdi chop S.ABCD va khoang
cach giita hai duong thing AB va SD.
Céu 8 (1,0 diém). Trong mit phiang hé toa d6 Ozy, cho tam gidc ABC' ndi tiép dudng tron tam O 0;0 .

Biét chan duong cao ha tir dinh A va C lan luwot 1a M —1;0 va N 1;1 . Hiy tim toa d6 cac dinh cua

tam giac, biét dinh B nam trén duong thang 3z +y —1 = 0.
Cau 9 (1,0 diém).

a) Mot nha may dung hai loai nguyén liéu 12 khoai mi va ngd dé ché bién it nhat 140 kg thirc dn cho
ga va 90 kg thirc dn cho c4. Tir mdi tin khoai mi gia 4 triéu dong, c6 thé ché bién duge 20 kg thic an cho ga
va 6 kg thirc an cho ca. Tir mdi tn ngd gia 3 triéu dong, ¢ thé ché bién duoc 10 kg thic an cho ga va 15 kg
thirc an cho c. Hoi phai ding bao nhiéu tin nguyén liéu mdi loai dé chi phi nguyén lidu 14 it nhét biét rang
kho nguyén liéu ctia nha may con lai 10 tn khoai mi va 9 tan ngo.

21° + 3% — 1423 2
b) Giai phuong trinh: v+ 3 T (4374 +142° + 327 + 2) (1 —
N +2 Nz +2
Cau 10 (1,0 diém). Cho céc s thuc a,b, ¢ khong am va théoa man a” +b”> + ¢ = 3. Tim gid tri 1on nhat
cta biéu thirc P = ab+ bc+ ca +5a +5b +5c + 4.
----- HET-----



DAP AN

Cau N¢i dun Diém
TXD: D=R
z=0 0,25
"= 42 + 16z, y' =0 < !
Y Y r =12
lim y=—o0, lim y=—oc
T——00 T—+00
Bang bién thién
T —00 -2 0 2
+00
y' + 0o - 0o + 0 - 0,25
y / : N \
B \\\\\‘4////’ .
1 Ham sé dong bién trén cac khoang —oc;—2 , 0;2
Ham sd nghich bién trén cac khoang —2;0 , 2;+00 025
Ham s6 dat cuc dai tai x = +2, y =12
Ham sé dat cuc tiéutai z = 0, y = 4
Do thi
- y
0,25
L L L L L L L L XL
, —2
Coy'= 5 0,25
r—1
2 1
Taco zy, =2=y, =3,y z, :—5 0,25
Phuong trinh tiép tuyén 12 y = o T, T—1, +Y, 0,25
Vay phuong trinh tiép tuyén can tim 1a
1 1
y:—E r—2 —i—3hayy:—§x—i—4 0.25

52 | i phuomgwion: 2eos'22 5 p1=0. | 05 |

8



2cos’ 2z +5sin2x +1=0< —2sin’2z + 5sinbz +3 =0
sin2z = 3(VN) 0.25
~ 1
sin2x = ——
2
T
20 = ——+ K27 r=——-+km
7N 76 N 712 ez 0.25
2x:—7r—|—k27r x:—W—Hmr
6 12
4 2 2 =1
2 +42*+3=0% ) 0,25
3b 2z =-3
2= +1
= 0,25
z:j:\/gi

1

1 1
CéI:fx 2 +1+e" dx:fa:\/a:2—|—1d:1:—|—fxezdlel—|—f2 0,25

0 0 0

Pitt =V’ + 1=t =22 + 1= tdt = xdx
Déican::r:0:>t:1;:1::1:>t:\/5

0,25
v t3ﬁ 22 — 1
4 |suyral, = [dt=— = —
Y4 f 3 3
1 1
u=2x du = dx
bat =
dv = e"dx v=r¢e"
0,25
T 1
Suyra I, = ze” —fexdx:e—e:” =1
0 0
0
Véy]:2\5+2 0.25
B e ey e
bK: z >0
log; z —4log, 2° +5 =0 < log’ z —6log,z+5 =0
0,25
5a 10g2x21
=
log,z =5
=
r =32 0:25




8
5b | Tim hé s6 ciia s6 hang chira ' trong khai trién cia biéu thirc [.91:2 — —] . 0,5
0
k 2 : k
. . 2 8— _
Ta c6 s0 hang tong quat T} | = C’g:c [— ;] = —2 C'ga:w 3k 0,25
Pé sé hang chira ' thi 16 —3k =4 < k=4
. i, 0,25
Vay hé so can timla —2 08 =1120
Trong khong gian véi hé toa @9 Ozyz, cho diém I 7;4;6 va mit phang
6a P :2+2y—22z+3 =0. Lap phuwong trinh ciia mit ciu S c6tam [ 0,5
va tiép xiic véi mit phang P .
, 1.7 +24-26+3
CoR=d I, P = = =2 0,25
\/12 +22 4+ -2
Vay phuong trinh mit cau can tim la
2 2 2 0,25
r—7 +y—4 + z—6 =4
Tim toa d¢ tiép diémcaa P va S . 0,5
Goi d 1a dudng thiang di qua I va vudng goc voi mat phang P .
Khi d6 vécto chi phuwong ctia duong thiang d 1a U, = np = 1;2;-2
=T+t 0,25
Vay phuong trinh duong thang d 13 {y =4 +2t,t € R
z2=6—21
60 | Goi I 1 tiép diém cAn tim, khi d6 H 13 giao diém cia d va P
Dodo H 7+ 1t;4+2t;6 —2t €d
Matkhac H € P nén 7+t +2 4+2t -2 6—-2t +3=0
9 0,25
st=-—=
3
19 8 22 .
Vay H|—;—;—| la diém can tim
3 3 3
Cho hinh chép S.ABCD ¢6 day ABCD 1a hinh thoi canh
7 a, ABC =60",canh SA vudng géc véi day va SC tao véi day mot goc 10

60". Tinh theo @ thé tich khéi chép S.ABCD va khoang cach giira hai
dwong thing AB va SD.

10




0,25

Tacd AABC déunén AC = a.
C6 BD — AB? + AD?> —2AB.AD.c0s120° = a3

1 a2\/§
Suyra S, pep ZEAC.BD: 5 0.25
Mait khac SA = AC. tan 60 = a\/g.
) 1 A a’
Vay Vg upep = gS S4Bep = o
Do AB//CD nénd AB,SD =d AB, SCD =d A, SCD
Goi H 1a trung diém cua CD. Do AACD déunén AH 1 CD. 0.25
Trong tam giac SAH k¢ AK 1 SH ’
Khido d A, SCD = AK
Tacd AH = %
g AHSA 15 025
JAH? + 542 P
vayd AB,SD =2 515
Trong mit phing hé tea d Oxy, cho tam giac ABC ndi tiép dwong tron
tam O 0;0 . Biét chian dwong cao ha tir dinh 4 va C lan lwot la
1,0

M —1;0 va N 1;1 . Hiay tim toa d cac dinh ciia tam giic, biét dinh
B nam trén dwong thing 3z +y —1 = 0.
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0]
N
I
B IR c 0,25
Ta ching minh OB 1. MN .
Ta c6 ti giac ANMC noi tiép nén BAC + NMC = 180 .
Ma BMN + NMC =180". Suy ra BAC = BMN = BOH, véi H 1A
chan dudng cao ciia O xudng canh BC.
Ma OBH + BOH = 90 , suy ra OBH + BMN = 90". Vay OB L MN
Khi d6 ta c6 duong thang OB ¢6 phuong trinh 2z + y = 0.
Ta tim dugc B 1;,—2 0,25
C6 BN:z=1BM:z+y+1=0CN:y=1LAM:—x+y—1=0 0,25
Suyra A 1,2 ,C' —2;1 . 0,25
Mot nha may dung hai loai nguyén li¢u la khoai mi va ngé dé, ché bién it
nhat 140 kg thirc dn cho ga va 90 kg thirc dn cho ca. Tir moi tan khoai mi
gia 4 tri¢u dong, c6 thé cheé bieén dwgc 20 kg thirc dn cho ga va 6 kg thirc
an cho ca. Tir moi tan ngé gia 3 tri¢u dong, cé thé ché bien dugc 10 kg 0,5
thire dn cho ga va 15 kg thirc 4n cho ca. Héi phai dung bao nhiéu tan
nguyén liéu moi loai d€ chi phi nguyén li€u la it nhat biét rang kho
nguyén liéu ciia nha may con lai 10 tan khoai mi va 9 tan ngo.
Goi z,y (tan) lan luot 1a khoi luong khoai mi va ngd dugc stir dung
Ta co chi phinguyén liéula 7' z,y = 4z + 3y
9%a Theo céc gia thiét trén ta c6 hé bat phuong trinh
OSQL’SlO OSQL’SlO 0.25
0<y<9 0<y<9
. <f,> .
20z + 10y > 140 2r+y > 14
6z 4+ 15y > 90 2z 4+ 5y > 30
V& d6 thi biéu dién tap nghiém cua hé bat phuong trinh trén.
Khidétaduwoc 7' z,y . =32=T 54
min
Vay dé chi phi 1a thap nhat thi nha may nén sir dung 5 tan khoai mi va 4 tin
ngo.
Giai phuwong trinh:
22° + 3z* — 1423 2
v tdr —laT (4x4 +142% + 327 + 2) 1- () 05
9b \/ T+2 Nz +2
bK: z > -2
0,25

* g3 22”7 +32—14 = 42 +142° + 322 +2 Jr +2 -2
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T —2

Nr+2 42

a8 -2 20+7 = 4x4—|—14x3+3x2—i—2

T =2

<~
23 2047 Jr 242 =4zt 11423 4322 £ 2 **

kg3 9 T b2 42t 142 = 42t 11427 1 327 12

2
& g8 20+ 7 \/x+2:3x2+2 & 20+ 7 N+ =—3+§
T T

3 2
&2z +2 +3Jz+ :—3+§***
T T

Xét ft =203 +3t,¢o f t =62 +3>0,V¢

Tua *** tacod f Jz+2 :f[l]@ :Jc+2:l 0,25
xz X
x>0 x>0
1.3 2 = 2
z°+22°—1=0 x+1 z2+2x—-1 =0
@x:—_pr\/g
2
Vay phuong trinh c6 hai nghiém z = 2,z = _1%\/3
10 | Chocic s6 thwe a,b, ¢ khong 4m va théa man o” +b”> + ¢* = 3. Tim gia 10
tri 16n nhat caa biéu thirc P = ab + bc + ca +5a +5b +5c + 4. ’
2
Tacd a® +0° +c* < a+btec <3 a® +0° 4+
0,25
2
<3< a+b+c <9 (i)\/§§a+b+c§3
Bétt:a—l—b-i—c,te[\/g;?;]
2
a+bte —ad+v2+& 2 0.25
. t°—3
Taco ab+bc+ca = =
2 2
Suyra P ¢ _lp 540
2 2 0,25

Pt :t+5>0,‘v’t€[\/§;3}

Vay P, =22 véit=3 khidoa=b=c=1.
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SO GIAO DUC VA PAO TAO KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016
THANH PHO CAN THO MON THI: TOAN

Thoi gian lam bai: 180 phiit, khéng ké thoi gian phat dé

PE THI THAM KHAO
(Dé ¢6 01 trang)

Cau 1 (1,0diém). Khao st s bién thién va vé db thi ham s y = 2% +11.
X+
Cau 2 (1,0diém). Cho ham s y = x* —2(m+1)x* + m+2 (1). Goi A 1a diém thudc dd thi ham sé

(1) c6 hoanh d6 x, =1. Tim cAc gié tri clia m dé tiép tuyén véi do thi ham s6 (1) tai A vudng goc voi duong
: 1
thang d @y =Zx—2016.

Cau 3 (1,0diém).

1) Tim modun cta sb phirc z biét: (2+i)(1-iz)+———~ (1+2l)

=(3-2i)z
2) Gidi bt phuong trinh: 2log, (4x—3)+ |ogl (2x+3) <2.

. o A e x +1 Inx+1
Cau 4 (1,0diém). Tinh tich phan sau: I dx

d X In X

Cau 5 (1,0diém).
1) Giai phuong trinh: sin (X + %j +c0s2x=0.
2) Cudc thi tim kiém tai nang truong THPT Thanh An Ian II ndm hoc 2015 — 2016 tuyén dugc 14 tiét muc dé
cong dien, trong s6 do 16p 11A2 ¢6 2 ti€t myc dugc chon. Ban t6 chirc cho boc thdm ngau nhién dé chia
thanh 2 nhom cong dién, moi nhom 7 tiet myc. Tinh xéc suat dé 2 tiet muc cua 16p 11A2 dugc bicu dien
trong cung mgt nhom.
Cau 6 (1,0diém). Trong khong gian Oxyz cho mit phing (P):2x+y—2z+1=0 va hai diém
A(l; -2, 3), B (3; 2 —1) . Viét phuong trinh mit phang (Q) qua A, B va vudng goc véi (P). Tim diém M trén
tryc hoanh sao cho khoang cach tir M dén (Q) bang V17

Cau 7 (1,0diém). Cho hinh chép S.ABCD c6 day ABCD 1 hinh thoi c6 canh bing a+/3, BAD =120° va
canh bén SA vudng goc v6i ddy. Biét mit phang (SBC) va day bang 60°. Tinh theo a thé tich khdi chop
S.ABCD va khoang cach gitra hai duong thang BD va SC.

Ciu 8 (1,0diém). Trong mit phang Oxy cho hinh chit nhat ABCD ¢6 diém H (1;2) 1a hinh chiéu vudng goc

ctia A trén BD. Piém M (g ; 3) 1a trung diém canh BC, Phuong trinh dudng trung tuyén ké tir A ciia tam

giac ADH 12 d : 4x+y—4=0. Viét phuong trinh canh BC.

X=X+ X=Xy =y +y +y+1 ( R)
X, Y€

x* —9y® +6x—18y —15=33/6x° + 2

Ciu 10 (1,0diém). Cho a, b, ¢ thudc doan [1;2] . Tim gi4 tri nho nhat ctia biéu thic P =

Céu 9 (1,0diém). Giai hé phuong trinh: {

(a+b)>
¢ +4(ab+bc+ca)
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HUONG DAN CHAM

Cau Pap an — cach giai Piém
1 . . .
Khao sat sy bién thién va v€ d6 thi ham s6 y = 2 +11.
X+
TXD: D=R\{-1},y’ = % >0 Vx eD
(x+1) 0.95
Ham s6 dong bién trén cac khoang (-o0;-1) va (-1;+w0). '
Ham s6 khong co cuc tri.
- G161 han tai v6 cuc, gi61 han v6 cuc va tiém can:
lim y=2; lim y=2 = Duong thang y = 2 1a tiém cin ngang. 0.95
Iirr} y = +o0; Iin} y =— = Puodng thang x = -1 14 tiém can dimg.
Béng bién thién 0.25
D6 thi 0.25
2 Cho ham s6 y =x*—2(m+1)x*+m+2 (1). Goi A 1a diém thudc dd
thi ham s6 (1) c6 hoanh d6 x, =1. Tim cac gia tri ctia m dé tiép tuyén vé6i do thi
ham s6 (1) tai A vudng goc v6i duong thang d :y = % x—2016.
Taco: y'=4x’—4(m+1)x 0.25
Hé s6 géc tiép tuyén tai diém A la: y'(1)=—4m 0.25
Tiép tuyén tai A vudng goc voi duong thang d < y'(l).% =-lem=1 0.5
3 . . 2(1+2i
1) Tim md dun ctia so phtrc z biét: (2+i)(1—iz)+(1—_) =(3-2i)z
+i
@+i)1—iz)+ 252D _ (3007 s 24— (2+i)iz+3+i = (3-2i)z 025
| .
< 22=5+2i
:>z:§+i:>|z|:@ 0.25
2 2
2) Giai bt phuong trinh: 2log, (4x—3)+log, (2x+3)<2.
3
bK: x> E .
4 2 0.25
Khi d6: 2log, (4x—3)+log, (2x+3) <2 <> log, (4x—3)" <log,[ (2x+3).9]
3
& (4x-3) <(2x+3).9 = 16X —42x18<0 — > <x<3
5 8 0.25
Két hop diéu kién, nghiém ciia BPT 1a: Bk <3
4 S Z (X* +1)Inx+1
Tinh tich phan sau: | = j—dx
g xInx
¢ x +1 Inx+1 €y e ¢
j dx:.fx+1dx+j ! dx = I(x+ )dx+j dx=J+K 0.25
d xIn X . X > xInx d X xInx
e 2 ¢ 4 2
J:j(x+3]dx:[x—+|n|x|j 220 0.25
g X 2

e
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K = idx=jidlnx:ln|lnx”:2 =In2

0.25
- xInx > In X
4 2
1=2"% 1142 0.25
1) Giai phuong trinh: sin(x+%j+cos 2x=0.
sin(x+%)+c052x =0<<cos2x = —sin(x+%) <> COS2X = cos(%+ x+%) 0.25
2X=5—7I+X+k272' x:5—ﬂ+k27z-
57 6 6
& C0S2X=C0S| —+X | <& = (kez) 0.25
6 o o 2r
2X=—| —+X |+k27 X=——+K—
6 18 3
2) Cugc thi tim ki,ém tai nang truong THPT Thanh An lan II nam hoc 2015 — 2016
tuyén duoc 14 tiét myc d¢ cong dien, trong s6 do lop 11A2 co 2 tiét muc dugc
chon. Ban t6 chire cho boc tham ngau nhién d€ chia thanh 2 nhom céng dién, moi
nhém 7 tiet muc. Tinh x4c suat dé 2 tiét muc cua lop 11A2 dugc biéu dién trong
cung mot nhom.
S6 cach chia 14 tiét muc thanh hai nhém, mdi nhom 7 tiét muc 1a C174 . C77 = s 0.25
phan tir ctia khong gian mau 1a n(Q)=C/, '
Goi A 12 bién ¢6 “ca 2 tiét muyc ctia 16p 11A2 dién cing mot nhoém”
5
— n(A)=2C5, = P(A)=22 -0 0.25
c, 13
Trong khong gian Oxyz cho mit phing (P) :2X+Yy—22+1=0 va hai diém
A(L-2;3),B(3;2;-1). Viét phuong trinh mat phing (Q) qua A, B va vudng géc
v6i (P). Tim diém M trén truc hoanh sao cho khoang cach tir M dén (Q) bang
J17.
Taco: AB=(2;4,—4), mp(P) c6 VTPT n, =(2,1,-2) 0.25
mp(Q) c0 vipt 1a n, :[ﬁé;ﬁ] = (~4;—4,—6) = (Q): 2x +2y +32 -7 =0, 0.25
2m-7
M e Ox. < M(m; 0; 0), d(M;(Q)):\/l_YQ%:\/l—?(*) 0.25
Giai (*) tim dugc m=12,m=-5. Vay: M(12; 0; 0) hoac M(-5; 0; 0) 0.25
Cho hinh chép S.ABCD c6 ddy ABCD la hinh thoi c6 canh bing a+/3,
BAD =120° va canh bén SA vudng goc voi ddy. Biét mat phang (SBC) va day
bang 60°. Tinh theo a thé tich khoi chop S.ABCD va khoéang cach giita hai duong
thang BD va SC.
N
‘..v = o O . 25
* -
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Do day ABCD Ia hinh thoi c6 BAD =120° nén cac tam giac ABC, ADC déu canh
a~/3 .Goi H 1a trung diém cua BC, ta c6: AH L BC, SA L BC = BC L SH

Do d6: ((SBC);(ABCD))=(AH;SH)=SHA =60

Tam giac SAH vuéng tai A: SA= AH.tan60° = B?a

(av3) V3 _ 3’3

S =2S 50 =2 0.25
ABCD ABC 4 2
. 1 3a°\3
Vay: Vs pgep = 3 SASpcp = —
Goi O =AC n BD.
ViBD L ACvaBD L SAnénBD L (SAC). 0.95
Keé¢ OK L SC tai K = OK la dudong vudng goc chung cia BD va SC '
= d(BD; SC) = OK.
Tam giac SAC dong dang tam giac OKC = OK = 3a1:1/7 0.25
Trong mit phang Oxy cho hinh chit nhit ABCD c6 diém H(12) 1a hinh chiéu
vubng goc cia A trén BD. Piém M (%;3} 1a trung diém canh BC, Phuong trinh
duong trung tuyén ké tir A cua tam giac ADH 1a d :4x+y—4=0. Viét phuong
trinh canh BC.
SR
L T - —®c

‘ ‘ 0.25
Goi K 1a trung diém ciia DH, P 13 trung diém ctia AH.
Taco: KP//AD = KP L AB
Mat khac: AH L BD
= P la tryc tdm tam giac ABK = BP L AK 1)
Lai c6: T gihc BMKP 14 hinh binh hanh nén BP // KM (2)
Tu (1) va (2) ta duge: AK L KM.
Puong thaing KM qua M va vudng goc vi AK nén KM: x—4y +§ =0 0.25
K=AKNKM = K (%2) Do K 1a trung diém ciia DH = D(0; 2) 0.25
Puong thing BD di qua K va H nén BD: y—2 =0, Puong thang AH: x — 1 = 0.

0.25

A=AH nd = A(1;0)
Duong thang BC qua M va song song v6i AD nén BC: 2x +y—-12=0

X=X+ Xx—xy=y +y*+y+1 (1)

Giai hé phuong trinh:
{x3 —9y* +6x—18y-15=336x*+2 (2)
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y=x-1
y=x-1
Y1) (X 4y _ z _x— 2
@ < (x-y 1)(x +y +xy+1) OQ{X2+y2+Xy+10<:{(x+;yj +%y2+1=0(vn):>y x—1 0.25
Thay y = x — 1 vao (2), ta duogc:
X° =9 +6X—6=3Y6x +2 < x* —3x* +3x—1+3(x—1) =(6x* +2) +3Y6x" +2 0.5
; :
& (x-1)"+3(x-1) =(ox* +2) +3%ox*+2 = £ (x-1)= £ (Y67 +2) (*)
Xéthamso f(t)=t*+3tteR, f'(t)=3t*+3>0,VteR
. \ . 0.25
= hamso f (t) dong bién trén R
(*)<:>x—1:\3/6x2+2®6x2+2:(x—1)3<:>(x+1)3:2(x—1)3
1+32 2 0.25
<:>x+1:§/§ Xx—-l)leox=—F— —"=y=—nw—
(x-1) B "
10 z
Cho , b, ¢ thube dogn [1:2] . Tim GTNN cia P= ——8-0)
c“+4(ab+bc+ca)
(a+b)? 3 (a+b)?
c’+4(ab+bc+ca) c®+4(a+b)c+4ab
2
oy (a+bj 0.25
Do 4ab<(a + b)?nén P> — (a+b) = c ¢ '
c“+4(a+b)c+(a+hb) ab ab
1+4| —+— |+| —+—
cC C cC C
a b . t?
batt= —+— viab,ce[1;2] nén t thudc [1;4] = P>———=1(1), 0.25
c ¢ 4+ 4t +t
2
f’(t)=14t4t—+i£2 >0 Vte[1:4]
(L+4t+t) . 0.25
= Ham s6 f(t) dong bién trén [1;4] nén minf(t) = f(1)=6
1 2 ., . . a+b _ o _ N .
= P>=.Dau“="xdyrakhia=bva =le<a=b=1c=2(viab,ce[l;2])
6 c 0.25

Vay MinP = % khia=b=1,¢c=2
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SO GD & PT THANH PHO CAN THO DE THI THU THPT QUOC GIA NAM 2016
TRUONG THPT HA HUY GIAP MON: TOAN ‘
Thoi gian: 180 phut (khong ké thoi gian phat dé)

Ciu 1 (1,0 diém) Khao sat sy bién thién va v& d6 thi ham s6 y = x* —2x* -3

Céu 2 (1,0 diém) Tim gi4 tri 16n nhat va nho nhat caa ham s6 y = f(x) = x> —In(1—2x) trén doan
[-1; 0]
Cau 3 (1,0 diém)

a) Tim modun cua sd phirc z théa: (L+i)z—4—4i =2+ 4i

b) Giai phuong trinh: 4 +2** -21=0

2
Ciu 4 (1,0 diém) Tinh tich phan | = jx(ex —Ej dx
1 X

Cau 5 (1,0 diém) Trong khoéng gian Oxyz, cho diém A(L;7;3) va duong thang
X=6_ y+1 z+2

(d) 3 5 . Viét phuong trinh mit phang (P) di qua diém A va vudng goc véi duong
thing (d). Tim toa do diém M thudc duong thing (d) sao cho AM =24/30.
Cau 6 (1,0 diém)

a) Giai phuong trinh: 2cos2x+8sinx—-5=0
, ~b) Mot hop ¢6 5 vién bi mau do, 7 vién bi mau vang va & vién bi mau xanh. Cing mot lan

lay ngau nhién 3 vién bi. Tim xéc suat sao cho trong 3 vién bi lay ra khong c6 vién bi nao la mau do.
Cau 7 (1,0 diém) Cho hinh chép S.ABC c¢6 diy ABC 1a tam giac vudbng tai B,
AB = 2a, BAC =60°. Canh bén SA vudng goc v6i mat phing (ABC) va SA=a+/3.Goi M, N lan
luot 13 trung diém cua canh AB, SA. Tinh theo a thé tich khéi chop S.ABC va khoang cach tir
diém B dén mit phiang (CMN).
Céu 8 (1,0 diém) Trong mit phiang Oxy, cho hinh chit nhat ABCD c6 dién tich bang 15. Puong
thang AB c6 phuong trinh Xx—2y=0. Trong tdim tam giac BCD Ia G(%; %j Tim toa do bbn
dinh cta hinh chit nhat ABCD biét diém B c6 tung d6 16n hon 3.
Cau 9 (1,0 diém)

a) Tu cang A doc theo du(‘?rng sat AB qén phai xgic dinh mot tram trung chuyén hang hoa C va
xay dung mdt con duong tir C dén D. Biét rang van toc trén duong sat 1a vy va trén duong bo 1a v,

(Vi < V). Hay xac dinh phuong an chon dia diém C dé thoi gian van chuyén hang tir cang A dén
cang D la ngan nhat?

, N 2
b) Giai bit phuong trinh: — L FF2) 5 q
Jx+1)° =/x
Ciu 10 (1,0 diém) Cho cac sb thuc khong 4m a,b,c thoa a+b+c =3. Tim gia tri I6n nhét cua biéu
thic: P =(a® —ab+b?)(b* —bc+c?)(c* —ca+a?)




Pap An Piém
TXD: D=R
Gidi han: limy =+o0; limy =+o0
X—>+0 X——0 0.25
X =
DPao ham: y' =4x®—4x+9; y'=0 @{
Xx==1
BBT:
X —00 -1 0 1 +00
y - 0+ 0 - 0 ¢ 0,25
400 -3 +00 ’
4 4
Ham sb dong bién trén khoang (-1 0), (1 +o0) va nghich bién trén khoang (-o0; —1) va
(0;1) 0,25
Ham s6 dat CP tai x=0, Y., =—3; Him s6 dat CD tai x=%1,y, ,=—4
Do thi:
ALY
x| @
-
0,25

PR AP gp—— g

Ham s6 xd va lién tuc trén doan [-1;0]. Taco: f'(X) = 2x + 1 ox 0,25
x=1¢[-10]
f'X)=0< 0,25
) X=—le[—1;0]
2
1 1
f(-1)=1-In3; f(——)zz—lnz; f(0)=0 0,25

: 1 _ B B
m!g}y_ (—E)—Z—Inz, rr_133<y— f(0)=0

A+i)z—4—-4i =2 +4i

[EN
N

0,25

<:>E=7+i:>z=7—i:>|z|=5\/§

0,25

w
o
N
o




A4 _2]1=0c 45 +8.2°—84=0

t=-14 (I
bitt=2">0,taco: t° +8t-84=0< S 0,25
t=6 (n)
Véit=6=2"=6<x=1log, 6 0,25
P ‘ 1 10
Ciu 4 (1,0 diém) Tinh tich phan | = j x(ex ——j dx
X
1
2 2
I:_[xexdx—_[dx:ll—l2 0,25
1 1
4 5 u=x du = dx
bat: = . 0,25
dv =e*dx v=e
2
:>Il=xeX12—J'ede:2e2—e—eXf=e2 0,25
1
L=x =1 =1=¢-1 0,25
Trong khong gian Oxyz, <cho diém A(;7;3) va duong thing| 1,0
X—6 +1 z+2 . . x S A
(d): 3 = y 5 = . Viét phuong trinh mat phang (P) di qua diém A va vuéng
goc voi duong thang (d). Tim toa do diém M thudc duong thang (d) sao cho
AM = 2430.
VTPT ciia mat phing (P) 12 n =(-3;,-2;1) = u, =n =(-3;,-2;1) 0,25
5 5
Phuong trinh mat phang (P): 3x+2y—-z-14=0 0,25
Med=M(6-3t;-1-2t;-2+t) 0.95
AM =2:/30 < AM? =120 < 14t> —8t—6=0 ’
t=1 M (3;,-3;-1)
g 3= 51 1 17 0,25
t=—= |M| Z-5-=
7 ( 7T 7 7 j
Giai phuong trinh: 2c0s2x+8sinx-5=0 0,5
2c052X+8sinX—5=0 < 4sin? x—8sinx+3=0 0,25
6a sinx:E (VN) x=" 4 k2n
S 2 < 6 keZ 0,25
. 1 5n ’
sinx=— X=—+k2m
2 6
Mot hop c6 5 vién bi mau do, 7 vién bi mau vang va 8 vién bi mau xanh. Cung mét
lan lay ngau nhién 3 vién bi. Tim xac suat sao cho trong 3 vién bi lay ra khong co 0,5
vién bi nao 1a mau do
Goi A 1a bién cb thoa yéu cau
6b | SO cach chon ra 3 vién bi tir 20 vién bi 1a Cj, = |Q]=C5, =1140 0,25
Chon ra 3 vién bi tir 15 vién bi (khong phai mau dé): c6 C.. cach
A 3
o A—C = Py A _Cs 9L 0,25
Q] ci 228
Cho hinh chép S.ABC ¢6 day ABC 1a tam gidc vudng tai B, AB = 2a, BAC =60°. 1,0
7| Canh bén SA vudng goc voi mit phiang (ABC) va SA= av/3.Goi M, N In luot la

trung diém cua canh AB, SA. Tinh theo a thé tich khdi chép S.ABC va khoang cich
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Xét tam giac ABC c6: BC = AB.tan 60° = 2a+/3 = S ;. = 2a%+/3

S

0,25
A C
M
E
B
1 3
=>Viuag = 5 Suuac-SA=22 0,25
Do N la trung diém SA nén d (B,(CMN))d (A, (CMN))
Ké AE L CM, AH L NE. 0,25
Chimg minh duge: AH L (CMN)=>d (A, (CMN)) = AH
AAEM, AMBC déng dang nén AE = 283
Ji3
0,25
11 1 2a\3 _ 2a.87

=d(B,(CMN))= AH =

J29 29

= +
AH? AE? AN?

10 3
d(G,AB)=GN =——=BC=-GN =45
— AB=35
Puong thing d qua G, vudng goc voi AB: d:2x+y—-15=0
A N B
0,25
|
G
D K c
N =d N AB = N(6;3) :>NB=%AB=\/§ 0,25
b=2()
B e BC = B(2b;b); NB=+5 < s =BEY 0,25
0,25

AT:’:%E’:C(M): D(L:3)
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Tir cang A doc theo duong sat AB can phai xac dinh mot tram trung chuyén he‘mg héa C
va xdy dung mot con duong tir C dén D. Biét rang van toc trén duong sat 1a v va trén
duong bo 1a vz (vi < v2). Hay xdc dinh phuong an chon dia diém C dé thoi gian van
chuyén hang tir cang A dén cang D 14 ngén nhat?

0,5

Goi t 1a thoi gian van chuyén hang héa tir cang A dén cang D.
Thoi gian t 1a:

h h
-+
t:A_C+C_D:AE_CE+C_D: tana | sina
Vl VZ Vl V2 Vl V2
% | _l-hcota _h 0,25
A v, sina B
Xét ham s6 t(a)= | ~hcota + h . Ung dung Pao ham ta dugc t(er) nho nhat khi
v, v, sina o5
V2 A R 5 A V2 O,
Cosa:V—.Vay dé t nho nhat ta chon C sao cho cosa:V—.
1 1
JX(X+2
Giai bat phuong trinh: ( ) >1 0,5
J(x+1)° —Jx
bK: x>0
Véi x> 0= J(x+1)° —Jx >0 nén bpt < (X(x+2) > {/(x+1)° —Jx
2 > 3 1 32 B 0,25
op | X +2X > X +3X° +4X+1-2(X +1)X(x +1)
& X2 +2X% + 2X+1- 2(x + 1) X (X +1) £0<:>(x+1)[x2+x+1—2 x(x+1)}so
2 1+
& X%+ X+1-2x(x+1) so@(ﬂ/x(xu) —1) <0 x(x+1) -1=0< x= 1—2‘/§
145 0,25
Do x>0 nén x=— ;
Cho céc sb thuc khong am a,b,c théa a+b+c=3. Tim gi4 tri 16n nhit cua biéu thirc: 10
P =(a’ —ab+b?)(b?*—bc +c?)(c* —ca+a?) :
Khong mét tinh tong quat, gia st 0<a<b<c<3
a(a—b)soz> a’ —ab+b? <b? 0,25
a(a-c)<0 |a’—ac+c?<c?
Do dé: P <b’c’(b*—bc+c’) =b’c’((b+c)* —30c)
10 |Tacé:b+c<a+b+c=3= P <(bc)” (9—3bc) =9(bc)* —3(bc)’ 0,25
BDT Cési: zﬁsb+c33:>osbcs%
e tne A 2 o3 9
Xéthamso f(t)=9t" -3t ,OStSZ
= f@)<max f(t)=f(2)=12=P<12 0,25
3]
Vay max P =12 tai (a,b,c) =(0,1,2) va cac hoan vi cua chung 0,25
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SO GD & BT TP CAN THO PE THI THU THPT QUOC GIA NAM HQC 2015-2016
TRUONG THPT BUI HUU NGHIA Mon: TOAN; ‘
Thoi gian: 180 phut, khong ké thoi gian phat de.

Cau 1 (2,0 diém) Cho ham s6 y=x>-6x*>+9x—-2 (C)
a) Khao sét sy bién thién va vé& dé thi (C) ciia ham sé.
b) Viét phuwong trinh dudng thang di qua diém A(—l;l) va vudng goc véi duong thang di qua hai diém cyec tri
cta (C).
Cau 2 (1,0 diém) Giai cac phuong trinh sau:
a) 1+3Cc0sXx+Ccos2x—2c0s3x =4sin x.sin 2x
b) 7 +2.7"*-9=0

Cau 3. (0,5 diém) Tim sb phirc z sao cho (1+2i)z 14 s6 thudn 4o va \2.2 —E\ -

14
Cau 4 (0,5 diém) Tim hé sd cua s6 hang chtra x° trong khai trién : [X + %j
X

1
Cau5 (1,0 diém) Tinh tich phan: 1| j (1+e*)xdx

0
CAu 6 (1.0 diém)

Cho lang tru ding ABC.A'B'C’, c6 day ABC la tam giac vuong tai A, AB =a, AC = av/3, mat bén
BCC'B' la hinh vudng, M, N lan luot 1a trung diém cua CC' va B'C'. Tinh thé tich khdi ling tru
ABC.A'B'C' va tinh khoang cach giira hai dudng thang A'B' va MN .

Cau7 (1,0 diém) Trong khong gian véi hé toa do Oxyz, cho ba diém A(2;1;-3), B(4;3;-2), C(6;-4;-1). Chung

minh rang A, B,C 1a ba dinh cia mot tam giac vudng va viét phuong trinh mat cau tdm A di qua trong tim G
cua tam giac ABC.

Cau 8 (1.0 diém)
Trong mit phang véi hé toa d6 Oxy, cho tam gidc ABC ndi tiép trong dudng tron
(C):x* +y? —3x—5y +6=0. Tryc tm cta tam gidc ABC 1a H(2;2) va doan BC =+/5.
Tim toa d6 cac diém A,B,C biét diém A c6 hoanh d6 duong .
Céu 9 (1.0 diém)
Giai hé phuong trinh : {Xg ~Y S -2y 10k -3y +6=0
Ix+2+ JA—y =X +y2—4x-2y
Cau 10 (1.0 diém)
Cho ba s6 thuc duong a,b,c va thoéa min diéu kién a® +b? +c? = 3. Tim gia tri nho nhét cta biéu thirc:
a’+b® b*+c® c*+a’
“a+2b  b+2c  c+2a

Thi sinh khong dugc dung tai li¢u. Can bd coi thi khong gidi thich gi thém.
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SO GD & BT TP CAN THO PAP AN THI THU THPT QUOC GIA NAM HQC
TRUONG THPT BUI HUU NGHIA 2015-2016
Mén: TOAN
Cau Noi dung Piém
Cho hams6 y=x®-6x?>+9x-2 (C).
a)Khao sat su bi€n thién va v& db thj ham s6. 1,0
e TXP D=R 0,25
) x=1 y=2
o y=3x-12x+9,y’=0 <=> =
X=3 y=-2 0,25
e - Gidi han tai vo cuc: Iirp y=—o0; |limy=+ow
BBT
X — 0 1 3 + 00
y’ + 0 — 0 +
+ 0
2
y 0,25
— -2
KL: Ham sb déng bién trén khoang (— oo;l); (3;+oo)
1 Ham s6 nghich bién trén khoang (1;3)
(2.0 Ham sf)’ dat cuc daivtai Xed =1, Y cd= 2
d) Ham s0 dat cuc ti€u tai Xct=3 , Y ct=- 2
e D) thi
F(X)=X*X*X-6*X*X+ 9*X-2
0,25
b) Viét phwong trinh dudng thang di qua diém A(—l;l) va vudng géc véi duong thang di qua hai
diém cwec tri cda (C). 1,0
Pudng thang di qua 2 ¢ uc tri A(1;2) va B(3;-2) la y=-2x+4 0,5
Ta co pt dt vudng goc voi (AB) nén cd he so goc k=" 0,25
Vay PT duong thang can tim1a  y = %X +g 0,25
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a) Gidi phuwong trinh 1+ 3C0S X+ C0S2X —2€0S3x =4sin x.sin 2x (1)

0,5
(1) <= 1+3c0s X +€0s 2X —2c0s ( 2X + X) = 4sin x.sin 2x
< 1+3c0s x+cos 2x—2(cos X.C0S 2X —Ssin x.sin 2x) =4sin x.sin 2x
<> 1+3c0s X+ €05 2X — 2(€0S X.€C0S 2X +5in x.5in 2x) =0 025
2 1
(1.0 < 1+3cosx+c0s2xXx—2c0osx =0 < 1+cosx+cos2x =0
1 2 _
d) & 2c0s” x+cosx=0
cosx=0
= 1
COSX=—=
2
x=2Zikr 0,25
& 5 'k eZ.
x=+Z 1 kon
3
b) Gidi phwong trinh 7* +2.7"* -9=0 0,5
. « , . 14 2 t=
bat t=7" ,t>0. Ta c6 phuong trinh: t+T_9=0<:>t -9t+14=0<| 0,25
Véit=2,suyra7*=2=x=log, 2
Véit=7,suyra7*=7=x=1 0,25
Vay phuong trinh da cho c6 tap nghiém 1a S = {Iog7 2; 1} .
3 | Tim sé phttc z sao cho (1+2i)z 1a sé thudn a0 va ‘2.2—2‘ =13 0,5
(0.5 [Giastr z=a+bi (a,beR), khidé (L+2i)z=(L+2i)(a+bi)=(a—2b)+(2a+Db)i
d) | (1+2i)z 1asb thudn o <>a—-2b=0<a=2b 0,25
[2.2 - 7| =[a+ 3bi[ = [2b + 3bi| = V130" = VA3 > b = 41
C6 hai s phtc thoa man dé bai:z=2+i; z=—-2—1i 0,25
14
o ; q (X+—2j 05
Tim hé s6 cta s0 hang chira X~ trong khai trién : X/
4 2} 4 k K ok
(0,5 (X+_2j (x+2x‘2)1 =D Cpx 2
d) ) = 0,25
s6 hang chira x5 trong khai trién tmg voi k thoa man 14 -3k =5 =>k=3
. s 3 53 _
Heé s6 cin tim la C1a?” = 2912 025
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1
Tinh tich phan: | :I(1+ e*)xdx 1,0
0
Dat u=x du = dx
at: =
5 T ldv=(1+e")dx V=Xx+e" 0,25
(IDOd) 1
Khi dé: | =x(x+e*)|; — | (x+e*)dx
0 ! 0,25
NG ) 0,25
=>l=1l+e—(—+e) |, ==
2 2 0,25
Cho lang try dang ABC.A'B'C'.C6 day ABC la tam giac vuong tai A, AB =a, AC = a3,
mgt bén BCC'B' 1a hinh vudng, M, N lan lugt Ia trung diém cia CC’ va B’C’. Tinh thé tich | 1.0
khoi lang tru ABC.A'B'C' va khoang cach gitra hai duong thang A’B’ va MN
C
B
M
6
(1,0d) B’
C b
Ta c6 BC=BB’=2a 0.25
, 1
Ve ppe = BB'S upe = 2a.§a.a\/§ a3 0.5
goi P 1a trung diém ctiia A’C’ mp(CA’B’) //mp(PMN) nén suy ra khoang cach
d(A’B’;MN)= d(A’B’;(MNP))= d(A’;(MNP))= d(C’;(MNP))= C’H (H 1a hinh
£ A o 1A 0.25
chiéu vuong goc cia C’ 1én mp(MNP)
Cm duogc H thudc canh PM ép dung h¢ thuc lugng trong tam gidc vudng MPC’
CMCP a2l
C'H= = 0.25

N YR
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A(2;1;-3), B(4;3;-2), C(6:-4;-1). C/mA, B,C la ba dinh ctia mot tam gidc vudng va viét

. 1,0
phuong trinh mat cau tam A di qua trong tam G cua tam giac ABC.
Taco: AB(2;2;1); AC(4;-5;2) = % #* % — AB; AC khong cung phuong=A; B; C lap 0,25
7
(1,0d) | thanh tam giac. Mat khac: AB.AC =2.4+2.(-5)+1.2=0= AB L AC suy ra ba diém A; B;
C la ba dinh cta tam giac vuong. 0,25
Vi G la trong tdm cua tam giac ABC nén G(4;0; -2). Ta c6: AG = J6 0,25
Miit cAu cAn tim c6 tAm A va ban kinh AG =6 nén c6 pt: (x—2)? +(y -1)> +(z+3)* =6 0,25
Trong mat phéng véi hé toa do Oxy, cho tam gidc ABC noi tiép trong duong tron 10
(C): x> +y?*—3x—-5y+6=0 . Truc tim ciia tam gi4c ABC Ia H(2;2), BC=+/5. '
Goi tam duong tron (C) la I(g,g) va A(X;y) suy ra M(Z— X;2—y) M 1a trung diém
cua BC
Hoc sinh tinh duge AH =+/5 < X% +y? —4x—4y+3=0 0.25
két hop v6i A thudc dudng tron (C) nén ta c6 hé phuong trinh
B | DTV 7B 320 bt duge (x2y)(03) (oai)Hote(xiy)~(1:4) (Nbdn) 0.25
iai hé ta dugc (x;y)=(0;3) (loai);Hoac(x;y)=(1; an .
(LOd) | x> 4+y? _3x—5y+6=0
Suy ra toa do cua A(1;4) ,chung minh dugc AH =2IM
Tt AH =2IM ta tinh dugc M(2;3/2) Do (BC ) vudng goc véi IM nén ta viét duoc phuong 0.25
trinh (BC): x-2y+1 =0 <=> x= 2y-1 thay vao phuong trinh duong tron (C) ta dugc
2 5 y=1 x=1
(2y -1 +y*-3(2y-1)-5y+6=0<=y*-3y+2=0< =
y= 2 X=3 0.25
Suy ra toa do cua B(1;1),C(3;2) hoac B(3;2), C(1;1)
Vay  A(1:4), B(1;1), C(3:2) hoac A(1;4), B(3;2), C(1;1)
X} —y? +5x* —2y* +10x -3y +6=0 (1)
Gidi h¢ 1.0
VX+2+J4—y=x>+y*—4x-2y (2)
Picukién x>-2; y<4
(D) & x® +5x* +10x+6=y* + 2y + 3y
& (x+1)° +2(x+1)° +3(x+1) = y* + 2y + 3y 0.95
Xéthamsd f(t)=t>+2t2+3t, f'(t)=3t>+4t+3>0 VteR '
9 | Suyraf(x+1)=1f(y) => y=x+1 thay va pt (2) ta dugc
(1,0d) Phuong trinh : VX +2 ++/3—x =x* +x* —4x-1
(\/x+2 ++/3 ) 3=x*+x—4x-4 = 2(“ iX+23[3_X>_2)=(x+1)(x2 —4)
Xx+2+/3-x+3
- 2[(x +2)(3-x)-4] _ (x4 2)X - x—2) 0.25
(Vx+2+4/3-x+3)JJ(x+2)3-x) +2)
2(-x*+x+2)

) ~(x+2)x*—x-2)=0

(\/x+2+\/3 x +3)J(x+2)3-x)+2
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2
S X —X=2] x+2+ =
( { (Vx+2 +v3-x+3)/(x+2)3-x) +2)
>0 (vi x>-2) 0.25
) [x:Z
S X —-x-2=0<=
x=-1
Vay hé pt c6 nghiém (x;y) = (2;3) , (x;y)=(-1; 0)
Cho ba sb thuc duong a,b,c va thoa min diéu kién a® +b? +¢? = 3. Tim gia tri nho nhat
) 3 3 3 3 3 3 10
ciia bidu thire : § =2 TP D +C o ra
a+2b b+2c c+2a
: . x}+1_ 7 5
Trudc tién ta ching minh BDT : > —x?+—(x>0) (*) 0.25
X+2 18 18
)= 180¢+1) > (x+2)7x+5) . q .
, luén dang v61 moi x>0, d au “=" sdy ra khi x=1 0.25
10 | & (x-1/(11x+8)=0
(1,0d) ) . abc
Ap dung (*) cho x lan lugtla —;—;—
bca 0.95
a’+b® _7a* 5b® b®+c® _7h* 5¢* c*+a’ _ 7c* 5a’. '
> + ; > + ; > -+ ;
a+2b 18 18 b+2c 18 18 c+2a 18 18
2 2 2
Tur cac dang thirc trén suy ra SZlZ(a b +e ):2 0.25

18
Vay MinS =2 khi a=b=c=1
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SO GIAO DUC VA PAO TAO KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016

THANH PHO CAN THO MON THI: TOAN
Thoi gian lam bai: 180 phiit, khéng ké thoi gian phat dé
2x+1

Céu 1 (1,0diém). Khao sat su bién thién va v& dd thi (C) cia ham séy = .
X —

Céu 2 (1,0diém). Tim gid trj 16n nhét va gi4 trj nho nhét cua ham 8y = x* In(4-x?) trén doan [—1; Jé]
Cau 3 (1,0diém).
a. Cho biét X +y = %. Tinh gid tri biéu thirc: A= (1+tanx)(1+tany)

X x-10

b. Giai phuong trinh: 35 +3 10 =84
Céu 4 (1,0diém). Tinh thé tich vat thé tron xoay sinh ra boi hinh phang (H) gidi han béi cac dudng sau:

. VA
:1/x+lsm2x,::Qx:O,x:—Jm'H h truc Ox.
y ( ) Yy 5 1 (H) quay xung quanh truc Ox

Cau 5 (1,0diém).
a.Trong mit phang toa do Oxy, tim tap hop diém biéu dién sé phuc z thoa (Z =2i )4 -16=0
1

3

n
j voi X0 vanlasd
X

b.Tim s6 hang chita X trong khai trién nhj thirc Niu — Ton cua f (X) = (Xz +

. 5
nguyén dwong théa mén diéu kién: C*, —C* — 2 A, =0

. , 7 10 11 .
Cau 6 (1,0diem). Trong khong gian toa do Oxyz, cho hai diém A(3; 2;1), B(—g;—g : Ej a mat cau

(S):(x —1)2 +(y- 2)2 +(z- 3)2 = 4 . Viét phuong trinh mit phang ()14 mét phing trung truc cia doan
thang AB . Ching minh mit phéang ( a) tiép xtic véi mat cau (S )

Céu 7 (1,0diém). Cho hinh lang try ding ABC.A'B'C'c6 day A'B'C' Ia tam giac vudng tai A, mit bén
ABB'A' 1a hinh vuong. Cho biét B'C' = a3, goc gitra duong thang B'C va mit phing (A' B'C ') bang
30° . Tinh theo a, thé tich cua khéi ling tru va tinh khoang cach giira hai duong thang BA' va B'C.

Céu 8 (1,0diém). Trong mit phing toa @ Oxy cho hinh binh hanh ABCD. Biém M (-3;0)1a trung diém

ciia canh AB, H (0;—1) 1a hinh chiéu vuéng géc cia Blén AD va N (%%} 1a diém trén doan AC sao

cho AN =4NC . Tim toa d6 diém cac diém B, C va D.
Ciu 9 (1,0diém).

a. Mot nha san xut son tuong can thiét ké mot thung dung son dang hinh try ¢6 nap day va cé dung tich
10000 cm®. Hay xac dinh cac kich thudc cua hinh tru dé nha san xuét tiét kiém vat liéu nhat.

b. Giai bat phuong trinh :  (X* +x)+/2x+3 <x°+3x* +x - 2.
Cau 10 (1,0diém). Xét cac sd thuc duong X, Y, Z thoa diéu kién: X+ Yy +z =1. Tim gia tri nho nhét caa biéu

1+x 1+y 1+z
= + +
l1-y 1-z 1-x

thiee: P
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HUONG DAN CHAM

Céau Pap an - cach giai Piém
Khio sét sir bién thién va v& 4 thi (C) cita ham sb y = 2 +11
X_
« TXD: D=R\{l}
o y'=— 8 ><0,vxeD 0.25
(x=1)
* Tiémcan: TCD: x=1 (Vi limy=+o0, limy=-x)
R . x?l x—1 025
Caul TCN: y=2 (vi limy=2)
« BBT:
X | —o0 1 +00
2 +00
y \ \ 0.25
0 2
« Ham s6 ludn nghich bién trén méi khodng (—o0,1), (1,+o)
Ham sb khong c6 cuc tri.
* DO thi 7}
19 0.25
D6 thi ham s6 nhan diém 1(1;2) lam tam ddi xtmg.
Tim gi4 tri 16n nhét va gid trj nh nhét cia ham s6y = x* ~In(4-x?) trén doan [—J; Jé]
+TKS: | ~143 ]
' 2x(5—x2) . x=0 (n) 0.5
. . y :—2’ y :O<:>
Cau 2 4—x x =45 (1)
+ y(0)=-2In2, y(-1)=1-In3, y(\3)=3 0.5
« KL: Maxy= y(\/§) =3, Miny=y(0)=-2In2
[-1:3] [-1.3] 0.25

a) Cho bidt X+ = %. Tinh gid tri bidu thire: A= (1+tan x)(1+tan y)
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tan+tany

ctan(x+y)=———>—
( y) l-tanx.tany
tan x + tan 025
. x+y=£:>tan(x+y):1<:>—y:1<:>tanx+tany=1—tanx.tan
Cau 3 4 1-tan x.tany
« A=(1+tanx)(1+tany)=1+tanx+tany+tanx.tan y
=1+1-tanx.tany+tanx.tany =2 0.25
X x10
b. Giai phuong trinh: 3°> +3 © =84 (1)
X\ x 39 _g
(1)@3{310] +30_252=-0| 0.25
= 28
30 =22 ()
3
<:>35=32©%=2©x=20 0.25
Tinh thé tich vit thé tron xoay sinh ra béi hinh phang (H) gidi han béi cdc
dwong sau: Yy = \/(x+1)sin2x, y =0, x =0, x:gkhi (H) quay xung quanh
truc Ox.
2
.V =7z.[(x+1)sin 2xdx 0.25
0
Cau 4 2 _
o Xét | =I(x+1)sm2xdx
0 0.25
i 1
bit u=X+1=du=dx, dv=sin2xdx =v = —ECOSZX
2 12 2
. | =—1(x+1)c032x +1.[0032xdx:l(£+2]+lsin 2X =1(Z+Zj 0.25
2 o 29 2( 2 4 . 202
1
Y :—(£+2j7r ( dvtt) 0.25
2\ 2
a.Trong mit phing toa dd Oxy, tim tip hop diém biéu dién so phirc Z théa
(z-2i)'~16=0
z2-2i=2 z2=2+2i
4 (z—2i)" =4 7-2i=-2 |z=-2+2i
*(z-2i) -16=0< S L e .
(z—2i)2=—4=4i2 z-2i=2i z=4i 0.25
Cau s z-21=-2i z=0
« Suy ra tap hop cac diém biéu dién s phirc z can tim la: 095

X ={(2:2), (-2:2); (0:4), (0:0)}

: , 1Y
b.Tim sé hang chira X trong khai trién nhi thire Niu — Ton cua f (X) = (XZ + —) voi
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. . 5
X # 0 van la s6 nguyén duong théa man diéu kién: C!, —C’ — 2 A, =0

. Cg‘l—Cﬁl—%Afz =0 () PK:n>5neN

n-11 | 025
n=-2 (I

(n-1t  (n-1)t 5(n-2)! ) B
1)< 41(n-5)! 3i(n-4)1 4(n—4)! —0en _9n_22_0©{

1 YU 11-k Kk &
« Khidé f (X):(X2+—3j :ZClkl(XZ) _(X73) :chklxzzfsk _
e -0 0.25
YCBT <22 -5k =7 <k =3
Vay s6 hang chira X 1a C3x” =165x’

Trong khong gian toa dj Oxyz, cho hai diem A(3;2;1), B(_Z;_E; 1_31) va
mat cau (S) : (X_1)2 +(y—2)2 +(Z —3)2 = 4. Viét phwong trinh mdt phang (a)la mat

phdng trung truc cia doan thang AB . Chitng minh mdt phang (a) tiép xiic véi mt cdu(S ) .

Céau b « Do (Ot) 12 mét phang trung truc ciia doan AB nén (a) di qua trung diém
1 27 — 16 1
| (—;——;—j cua AB va nhan vecto AB = (——6;——6;§ = —§(2;2;—1) lam 0.25
3 33 3 33 3

VTPT

« Suy ra phuong trinh (a):2x+2y—z+3=0 0.25
« Mit cau (S)co tam J(1;2;3), ban kinh R =2 0.25

2.1+22-3+3 . .
. d(J,(a))=| 3 |=2=R.Suy ra: (S)tiépxﬁcvdimétcéu (S) 0.25
Cho hinh lang tru duing ABC.A'B'C'cé day A'B'C' la tam gidc vuong tai A’, mat bén
ABB'A' la hinh vuéng. Cho biét B'C'=a/3, géc giva dwong thang B'C va mdt
phing (A'B'C ') béing 30°.
Tinh theo a, thé tich ciia khéi ling tru va tinh khodng cdch giita hai dwong thing BA'
va B'C.
A C
Cau 7
I
s NS T L
.
a/3

*TinhV: V=CC"'S,;¢
+CC'L (A' B'C ') = B'C'1a hinh chiéu vudng goc cta B’C trén mp(A’B’C’)
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:>(B'C,(A' B'C')) =CB'C'=30° Tam giac CC’B’ vudng tai C’ cho:
i:CC':B'C'.i:a

B'C' J3

Mit bén ABB’A’ 1a hinh vuong = A'B'=BB'=CC'=a
A'C'=B'C?-A'B? =32’ -a’ =a\2

1 1 a?\2

Dién tich tam giac A’B’C’1a: S,5.c. = EA'B'.A'C'ZE.a.a 2 = >

tan 60° =

0.25

_ 2 _aly2

2 2

-V

0.25

*Tinh d (BA',B'C)

« Goi | =BA'"B'A.Dyng IJ LB'C (1)
CA_L AB,CA L AA'=CA L (ABB'A") = CA 1L BA'
BA'LB'A BA'L AC= BA'L(ACB')=BA'L1J c(ACB') (2)
Tur (1) va (2) suy ra: d (BA',B'C)=1J

0.25

« Xét hai tam giac vuéong ACB’ va JIB’ dong dang, cho:
22,22
AC CB' IJ_AC.IB'_ "9 a

_— == —
1 IB' CB' 3a?+a? 2

Vay : d(BA',B'C)z%

0.25

Céau 8

Trong mit phiang toa dd OXy cho hinh binh hanh ABCD . Piém M (—3; 0) 1a trung diém

cua canh

AB, H (0;-1) 1a hinh chiéu vuong géc ctia Blén AD va N (g;%) 1 diém trén doan

AC sao cho AN =4NC . Tim toa do diém céac diém B, C va D.

B K c

M(-3:0) N(E; 19

H(0;-1) D

+Goi K=AN nBC, (K € BC) . Do KC//AH, ap dung d0inh ly Ta-lét, ta co:

NH _NA ) NH = 4NK = NH = —4NK
NK NC
_g 4(XK_EJ X, =2
=1 =>K(25) 0.25
_%__4()/ _Qj Yy =5 .
5 “ 5
-GoiIlétmngdiémcﬁaHK:I(l;Z)
0.25

Goi B ( Xos yo) , tam giac ABH vuong tai H c6 MH la trung tuyén nén:
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MB = HM =+/10

Tam giac HBK vudng tai B ¢6 trung tuyén Bl nén 1B =

H2K \/4 +16 \/1—
Xét hé phuong trinh:
{MBZ\/E {(x0+3)2+y0210 {x02+y02+6x010

= =

IB=v10  [(%-1)+(y,-2)"=10 |X% +Yy —2% —4y,~5=0

{xo =0
Y, =—2%,—1 y, =-1 B(0;-1) (1)
& & =
5%,” +10%, =0 {xo =-2
[ (Yo =3

+ M la trung diém AB= A(—4; —3)
AH NA

KC//IAH = —4= AH =4KC = AH =4KC
KC NC
_3 0.25
4=4(x,-2) |%7 11
= = 11:>C(3;—j
2:4(YC_5) YC:E 2
Xp +4=5 Xp =1 1
«-AD=BC < 5® 1= D(l;——j 0.25
Yp t+ 2 Yo :_E 2

Cau9

a. Mjt nha sin xudt son twong can thiét ké mot thing dwng son dang hinh tru cé nap ddy
va c6 dung tich 10000 cm®. Hay xdc dinh cdc kich thuée ciia hinh tru dé nha sin xudt

tiét kiém vit liéu nhit.

« Goi x(cm)1a ban kinh cua hinh tru. DK: x>0

. V 10000
Thé tich cua hinh tru 1a: V = zx*h = h = —=——

TX TX
Dién tich toan phan cua hinh tru:

Stp = Sxq + 2Sasy = 277XN + 27X% = 27 X. 10020 +27X° = 20000 +27%° 0.25
X X
Nh,él san xuat tiét kiém vat liéu nhat <> Dién tich toan phan cua hinh tru nho
nhat.
2
« Xéthamsb f ( ) 0000 + 27X trén (O;+oo)
X
O
f'(x)=- 200200 +4rx, f'(x)=0< 200200 =4rx < X = 5000 o X =10§F
X X T 7
5 0.25
BBT: 10;/—
X1 0 i +00
£7(x) - 0 +

7+
f(x) | T 20003/2 ~200r 2

\5/’
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100 100

L 5 .
Dua vao BBT, Stp nho nhat khi x=103— (cm)va h= = cm
p ( ) s > % ( )
3 —

T
T
Nha san xuat tiét kiém vat liéu nhat khi thing son hinh try c6 ban kinh day 1a
s 1
X :103/E va chiéu cao h= 00 (cm)
T

3257

b. Gidi bét phwong trinh (x2 + x)\/2x +3<xX*+3x*+x-2.

2
DK: X2 ——
3

(x2 +x)\/2x +3<xX* 43X +x-2 & [(x +1)2 —(x +l)}/2x+3 <(x +1)3 —(2x+3)

0.25
& (x+1)° —(x+1)° V2x+ 3 +(x+1)v2x+3 - (2x+3) >0
& (x+1-2x+3)| (x+1)" +42x+3 |2 0 x+1-12x+3 20
x> > x> -1 0.25
2 Xx=-1
SA2X+3 <X+l x>-1 {2 2>0<:> xg—\/§<:>x2\/§
2x+3<x2+2x+1" x>+/2

(théabK)

Cau 10

Xét cdc 56 thwe dwong X, Y, 7 théa diéu kién: X+ Y + 7 =1. Tim gid tri nhé nhit ciia biéu

1+x 1+y 1+z
= + +

thirc: P =
l1-y 1-z 1-x

1+x 1+y 1+z>
1-y'1-z'1-X
1+x 1+y 1+z

1-y 1-z 1-x

X, y,z2>0va x+y+z=1=0<X, Y, z2<1=> 0

Ap dung bat dang thiic Co-si : P> 3#

0.25

« Talaico:

0.25

0.25

zZ
X
<
=N
x
[

<
[
N
[

Vay minP =6

0.25
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KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016

SO GIAO DUC VA PAO TAO MON THI: TOAN
THANH PHO CAN THO Thoi gian lam bai: 180 phiit, khong ké thoi gian phat dé
PE THI THAM KHAO

(Dé ¢6 01 trang)
Cau 1 (1 diém): Khdo sat sy bién thién va vé dd thi ham s§ y =—x° +3x+1.

A <R . X X . X A o aX e 1s £ 2X+1 oo« £ A
Cau 2 (1 diém): Viét phuong trinh ti€p tuyén cua do6 thi ham s6 y = ~ 1’ biét tiép tuyén vuong
X —

goc voi duong thang d : y =3x—2015
Ciu 3 (1 diém): Giai phuong trinh
a) sin2x—cosx+sinx=1 b) 5+ 6.5 -3.5"=52
1

Cau 4 (1 diém): Tinh tich phan | = I(x+e2x)xdx.

0

Cau 5 (1 diém):  a) Tim s6 phirc z théa z = (1+ 2i)2 —(3—4i)2 . Tinh médun ctia z+2—i.

b) Biét hé s6 ctia X? trong khai trién (1+3x)" bang 90. Hay tim n.
X+1 y-1 z+3
2 1 3
Viét phuong trinh mit phiang (P) di qua A va vudng goc véi d. Tim diém B thudc d sao cho
AB =/27 .
Ciu 7 (1 diém): Cho hinh chép S.ABC c6 canh bén SA vudng goc véi day va AB = a, AC = 2a, goc
BAC = 120°. Mit phang (SBC) tao v&i ddy mot goc 60°. Tinh thé tich ciia khbi chop S.ABC va
khoang cach giita hai dudng thang SB va AC theo a.
Céu 8 (1 diém): Trong mit phiang Oxy, cho hinh vuéng ABCD. Goi M 1a trung diém cua AB, N
thuc canh AD sao cho AN=2ND. Puong thing CN c¢6 phuong trinh x+2y-11=0, diém

M (g X %j . Tim toa d6 diém C.

Cau 6 (1 diém): Trong khong gian Oxyz, cho A(—4;1;3)va dudng thing (d):

Cau 9 (1 diém):
a) Giai phuong trinh \2x +3 ++/x +1=3x+2v2x> +5x +3 - 16.

b) Mot cong ty TNHH trong mot dot quang cdo va ban khuyén mai hang hoa (1 san pham moi

clia cong ty) can thué xe dé chd 140 nguoi va 9 tan hang. Noi thué chi c6 hai loai xe A va B. Trong
d6 xe loai A c6 10chiéc, xe loai B ¢6 9 chiéc. Mot chiée xe loai A cho thué véi gia 4 tri¢u, loai B gia
3 triéu. Hoi phai thué bao nhiéu xe mdi loai dé chi phi van chuyén 1a thap nhat. Biét rang xe A chi
chd ti da 20 nguoi va 0,6 tin hang; xe B chd t6i da 10 ngudi va 1,5 tin hang.

Cau 10 (1 diém): Goi a, b, ¢ 1a ba canh cua mot tam gidc c6 chu vi béng 2. Chung minh réng:
52 @%b +¢% + 2abe < 2

27 '
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HUONG DAN CHAM

Cau Pap an — cach giai Piém
1 Khéo sat sy bién thién va v& dd thi ham s6 y = —x> +3x+1 1,0
+TXD: D=R ;+ y'=-3x"+3 0,25
Cho y':0<:>—3x2+3:0<:{): lim = +oo; lim =—o0 0,25
Bang bién thién:
X -00 -1
1 +o0
y’ - 0 + 0
400 02
y 3 20
-1 -00
Ham s6 dong bién trén khoang (—1; 1) , ham s6 nghich bién trén khoang (—oo; —1)
va (1;+oo).
D6 thi ham s dat cuc dai tai x=1, y,, =3, dat cuc tiéu tai x=-1, y, =—1
0,25
2 « A B <A A 5 A . \ A 2X+l <A <A A A
Viét phuong trinh ti€p tuyén ctia d6 thi ham s6 y = —1 , bi€t ti€p tuyén vudng 10
X— :
g6c véi dudng thang d : y =3x—2015
Goi M, (XO; yo) la tiép diém va A 1a tiép tuyén can tim .Hé sb goc cua duong
7 ‘ 0,25
thangdla: k =3
_3 1 2 XO :4
f'(x)k=-1lcf' = —=—"&(X,-1) =9
B O s LS L I e
1 1. 13
XO:4:>y0:y(4)=3:>A1:y:—§(x—4)+3<:>y:—§x+§ 0,25
_ 1 1.1
X, =—2=Y,=y(-2)=1=A,: yz—g(x+2)+1<:> y=-3%+3 0,25
3 a) Giai phuong trinh SINn2X—COSX+Sin X =1 (*) 0,5
(*)< (cosx—sin x)2 +c0sx—sinx =0« (cosx—sinx)(cosx+sinx+1)=0
I T _x =7 4k
_ cos(x+—)=0 R
cosx—sinx=0 4 0,25
& _ = o|x=r+k2r (keZ)
cosx+sinx=-1 r J2
COS| X—— |=—— T
4 2 X:_E+k2”
] 0,25
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Vay nghiém cua phuong trinh 1a X :%+ kz,Xx=rm+Kk2z,x= —%+ k2rz (k € Z)

b) Giai phuong trinh 5"+ 6.5* —3.551 =52 (*¥) 0,5
5" 52
(**) < 5°.5+ 6.5" —33252 ES =52 0,25
<5°=5<x=1 Vay nghiém cta phuong trinh 1a x =1 0,25
1
Tinh | :I(x+ezx)xdx 1,0
0
1
I x+e xdx _[x dx+Ixe2de—I +1, 0,25
0 0 0
1 l
1
J - = 0,25
5 3
Tinh I, =Ixe2xdx
bit u=Xx=du=dx
dv:ezxdx:\/:%e“ 0,25
1 1 2 o[t 2
X 1 1
|2 :_.eZX __IeZXdX:e__e_ :e_+_
2 |y 2y 2 44 4 4
2
e” 7
Vay | =1, +1, =— +— 0,25
MR BT
a) Tim s phtic z théa Z = (1+ 2i)2 —(3—4i )2 . Tinh modun cua z+2—1. 0,5
z=(1+2i) —(3-4i)" =4+28i 0,25
Z+2—-i=6+27i
. 0,25
=[z+2-i|=3/85
b) Biét hé s6 cuia X2 trong khai trién (1+ 3X)n bang 90. Hay tim n. 0,5
Hé s ciia x2 trong khai trién 1a 9.C° 0,25
A pons 2 2 n=35
Theo dé bai 9.C; =90 n"-n-20=0<
n=_4 0,25
Vay N=5
Trong khong gian  Oxyz, cho  A(—4;13)va duong  thang
X+1 -1 z+3 _ .
(d) : Y= . Viét phuong trinh mat phang (P) di qua A va vudng 1,0
-2 1
goc v6i d. Tim diém B thudc d sao cho AB =+/27 .
Vicep ciad 1a U =(-2;1;3) 0,25
Mp(P) di qua A va nhan u= (—2;1; 3) lam vtpt. Khi d6 phuong trinh (P) 1a 0,25
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A(X=%)+B(y-Y,)+C(z-2,)=0
< —2(x+4)+1(y-1)+3(z-3)=0
< —2X+y+32-18=0

Vi Bed nén B(-1-2t;1+t;-3+3t)

0,25

Ta co:
AB =27 & (3-2t)" +t* +(3t—6) =27

t=3
<14t -48t+18=0 < 3

7
Vay B(-7;4;6) hoic B(_E-E-_E)

77

0,25

Cho hinh chop S.ABC c6 canh bén SA vudng goc vdi day va AB = a, AC = 2a,
goc BAC = 120°. Mt phing (SBC) tao v6i ddy mot goc 60°. Tinh thé tich cia
khoi chop S.ABC va khoang céach gitra hai duong thang SB va AC theo a.

1,0

Goi F 1a hinh chiéu vudng goc cia A 1
lén BC. Khi d6 SF L BC, suy ra ]

((SBC),(ABC)) = SFA=60° I

Taco { i

2 ||
Sna = %.AB.AC.sin BAC = 2 f fi 1)

~1 \
BC=a+/7, AF = a 721, SA = 3a;/7 [

0,25

1 1 a%\/3 3aJ7 a®V21
VSABC = _'SAABC SA=_. . =

dvtt
3 32 7 g @Y

0,25

Qua B dyng duong thang d song song véi AC.
Dung AE 1. d, AH L SE.

Khi d6 d (AC,SB)=d(AC,(SB,d))=d(A,(SB,d))=AH.

Va AE = 2Suc _aV3
2

0,25

Taco 12: 12+ 12:192:>AH:38“/1_9
AH SA* AE° 9a 19

0,25

Trong mit phang Oxy, cho hinh vudéng ABCD. Goi M la trung diém cua AB, N
thuoc canh AD sao cho AN=2ND. Duong thang CN c6 phuong trinh

X+2y—-11=0, diém M (g,%) . Tim toa d6 diém C.

1,0

Goi H, K, 1, J 1an luot 13 hinh chiéu cta A, D, M, B trén dudng thang CN.

0,25
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5 .1 ‘
‘+2.—11 A 1 8
Khi d6 Ml =d(M,CN)= 2 2 = 35 / /
V12 + 22 2 /
Phuong trinh duong thang IM 12 4x—2y -9=0. '4& 2
3 1;,’?‘_--“;'-- ,’,',
Suyra | 4,5 : 3 A
Xét cac tam giac dong dang DNK, AHN, BJC ¢6 DK = % = B—;
0,25
= 5DK = AH + BJ =2MI = DK :z.ﬂ:ﬂ
5 2 5
bat DC =a
Tacé 1 ;= ! >+ ! 5 <:>§=%+i2<:>a:3«/§
DK DN° DC 9 a° a 0.25
2
CM? =BC?+ MB? =MI* +CI? @ﬁz ﬂ +ClI? < CI? _H *)
2 2 4
Do C eCN = C(x;11-2x)
2
+
(*) = (x—4)’ +(E—2x) =ﬁ<::>5x2 —-38x+61=0< X=M
2 4 0,25
o (19+2\14 36-2414)  _ (19-214 36+2\14
Vay C ; hoic C ;
5 5 5 5
a) Giai phuong trinh v2x+3 +vx+1=3x+2V2x2 +5x +3 —16 (***) 05
Diéu kién: x>-1
Pt t=2x+3+x+1 (t>1)
0,25
: 2 t=5 (n)
Khi d6 (***) tr& thanh t> —t—20=0 <
t=—4 ()
Ta dugc: V2X +3 +/x+1 =5 < 24/2x% +5x+3 = 21—3x
21-3x>0 X<7
o o
4(2x* +5x+3)=(21-3x)" | x*~146x+429=0
X<7 0,25
<< x=143<x=3
3
Vay nghiém ctia phuong trinh 14 X =3
b) Mot cong ty TNHH trong mot dot quang céo va ban khuyén mai hang hoa (1
san pham méi clia cong ty) can thué xe dé chd 140 nguoi va 9 tin hang. Noi thué 05

chi co6 hai loai xe A va B. Trong d6 xe loai A c6 10 chiéc, xe loai B c6 9 chiéc.

Mot chiée xe loai A cho thué véi gia 4 tri¢u, loai B gid 3 tri¢u. Héi phai thué bao
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nhiéu xe madi loai dé chi phi van chuyén 1a thap nhat. Biét rang xe A chi chd t6i da
20 ngudi va 0,6 tan hang; xe B chd t6i da 10 ngudi va 1,5 tin hang.

Goi X, y lan luot 12 s6 xe loai A va loai B can phai thué (x, ye N*).
S6 tién thué xe 1a T = 4x + 3y (triéu dong)

0<x<10 0.25
, 0<y<9 ’

Khi d6 ta dugc hé phuong trinh:

20x+10y <140

0,6x+1,5y<9
Giai h¢ phuong trinh trén, ta tim dugc . .\
mién nghiém 14 t& gidc ABCD (nhu hinh N\ | ' AN : __
ve), v6i A(%;Q), B(10,9), . | : R
C(10;2), D(5;4). TS .
T dat gia tri thdp nhat tai cic dinh cua X <l 25
ABCD. S X
Vay cin thué 5 xe logi Ava 4 xelogi B. = 5 5w T 'f*/*

10 Goi a, b, ¢ 1a ba canh ctia mot tam giac c6 chu vi bang 2. Chirmg minh rang:
2—§£a2+b2+cz+2abc<2. Lo
Do vai trd cua a, b, ¢ nhu nhau nén ta gia st a>b>c>0.

2
a=—+X
Dit 3 o2y y—X
=2 3
"3 0,25
2 2 2 1
Doa+bh>C=—+X+—-——-y>—4+y—-X=>y—-X<=
3 3 3 3
Va zsa<1:>O§x<1
3 3
Tac6 a+b’ +c?+2abc =
108 R N e ) e
3 3 3 3 3 3
52 1 52 025
2 2
=———| X" +y —=xXy=3xy(y—X) |=2—
27 3[ y y y(y )] 27
<X 4y —xy—3xy(y—x)=0 (1)
+Néu x>y thi(1) & x*+y —xy>0<a® +b*+c* +2abc < 2 0,25
+Néu X<y Tacé y—xé%
A 2 2 2 2 2 2
nén(l) < x*+y’—xy—xy>0<(x—y) >0<a’+b*+c” +2abc < 2 0.5

Vay bai toan da dug chirng minh.

. 2
Dau “=" xdy ra khi x=y=0<:>a:b=c=§.
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SO GIAO DUC VA PAO TAO KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016
THANH PHO CAN THO MON THI: TOAN

Thoi gian lam bai: 180 phiit, khong ké thoi gian phat dé

PE THI THAM KHAO
(Pé c6 01 trang)

2Xx—4
X+1

Cau 1 (1,0diém). Khao sat su bién thién va v& d0 thi ciia ham s6 y =

Cau 2 (1,0diém).Tim cac diém cuc tri ciia ham s6 y = x3(1—x)?

Cau 3 (1,0diém).

a) Chang minh rang (1—cos x)(1+cot? x) =
1+ cos x

b) Giai phuong trinh 5'°%* = 25
Cau 4 (1,0diém).
a) Trén tap sb phac, tim hai s thucavabthéa: 2a+i+b@1—-3i)+2=-2+i

b) Mot ngudi me mong muén sinh bang dugc mot dira con gai ( sinh duoc dira con gai rdi thi khdng
sinh nira, chua sinh dugc thi sé sinh nura). Xac suat sinh dwgc con gai trong mot lan sinh la 0.486.
Tinh x&c suat sao cho ngudi me sinh dugc dira con gai ¢ lan sinh thu 2.

Céu 5 (1,0diém).Tinh tich phan | (')r('—zX +1)xdx
1

Cﬁl} 6 (1,0diém). Cho hinh chop SW.ABC c6 ABC la tam giac vuong tai B, AB =a\/3, ACB ?600, h‘ln’h

chiéu vudng goc cua S 1én mat phang (ABC) la trong tdm tam gidc ABC, goi E 1a trung diém AC biét

SE = a+/3 . Tinh thé tich khéi chop S.ABC va khoang cach tir C ¢én mit phang (SAB).

Cau 7 (1,0diém). Trong khong gian v6i hé toa do OXyz,cho mit phang (P) :3X+5y-2-2=0 va duong

x-12 y-9 z-1
3 1

trong mit phang (P), di qua giao diém cua d va (P), dong thoi vudng goc voi d.

thang d . Tim toa d6 giao diém cua d va (P) Viét phuong trinh dudng thang nam

Cau 8 (1,0diém). Trong mit phang Oxy cho tam gidc ABC c6 A(2;1). Duong cao ké tir dinh B c6
phuong trinh X—3y -7 =0. Pudng trung tuyén ké tir dinh C ¢6 phuong trinh X+ y+1=0. Xac dinh toa do
dinh Bva C.

Cau 9 (1,0diém).

a)Sau khi phat hién mot bénh dich, cac chuyén gia y té udc tinh s ngudi nhiém bénh ké tir ngdy xuat hién
bénh nhan dau tién dén ngay thir t 1a: f(t) = 45t2 — 2 (t =0, 1, 2, ..., 25). Néu coi f 1a ham s6 xac dinh trén
doan [0; 25] thi £’(t) duoc xem 1a téc do truyén bénh (ngudi/ngdy) tai thoi diém t. Xac dinh ngay ma téc do
truyén bénh 13 16n nhat va tinh toc d6 do.

b)Giai phuong trinh \/10X2 —31x+35 - \/7X2 -13x+8 =x-3
Cau 10 (I,Odiém). Cho X,Y,Zla cac $b duong thoa X+ Y+ 2z =3. Tim gia tri nho nhét cua biéu thire

X 'y z
P=—+F+F+—.
N
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HUONG DAN CHAM

Cau Pap 4n — cach giai Piém
! Khéo sat su bién thién va v& dd thi cua ham sd y= 2X_14 1
X+
TXD: D = R\{-1} 0.25
Chiéu bién thién: y'= LZ >0VxeD
(x+1)
Hs dong bién trén mdi khoang (—o0;—1) va (=1;+), hs khong c6 cuc tri.
Gidi han: lim y=2, lim y =0, lim y=—o0 0.25
=> P thi hs co tiém can dimg x = -1, ti¢ém can ngang y = 2
BBT
X - 00 -1 + 00
y’ + + |
y 2 -0
+ D6 thi (C):
0.25
7/ 10
2 Tim céc diém cyc tri cia ham s6 y = x*(1—x)? 1.0
y'=5x*-8x%+3x> 0.25
x=0
y'=0<|x=1 0.25
3
X==
L5
BBT:
X - 00 0 3/5 1 + 00
Y T 0 + 0 - o0 = 0.25
M/MN /
y -0 0
Diém CP (3/5; 108/3125), Piém CT (1;0) 0.25
3 a)Chirng minh 1.0
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(L—cos x)(L+cot® x) =

1+ cos X
VT = (1-cos x)(— 12 ) 0.25
sin® x
1-cosx 1-cosx 1
= = = =V 0.25
1-cos“x (l—cosx)(d+cosx) 1+cosx
b) Giai phwong trinh 5"°%* = 25 0.5
bK : x>0, log, x=2 0.25
< x=2(n) 0.25
Céu4 | a.Trén tap sb phirc , tim hai s6 thuc a va b théa : 2a+i+b(1—-3i)+2=-2+i
2a+b+2+(1-3p)i=-2+i 0.25
b=0,a=-2 0.25
b.MQt nguoi me mong mudn sinh bang dugc mot dira con gai ( siqh duoc dra con
gai r0i thi khong sinh ntra, chua sinh dugce thi s€ sinh nira). Xac suat sinh dugc con
gai trong mt lan sinh la 0.486. Tinh xac suét sao cho nguoi me sinh dugc dira
con gai ¢ lan sinh thar 2.
Xéc suat sinh dugc dira con trai trong mot lan sinh 13 1- 0.486 = 0.514
Goi A 1a bién cb “sinh con trai & 1an thir nhat” = P(A) =0.514 0.25
B 14 bién ¢6 “Sinh con gai ¢ 1an sinh th hai”= P(B) = 0.486
Xac suat sinh dugc dira con gai & 1an sinh thir hai 1a
= P(AB) = P(A).P(B) =0.249804 0.25
S . f,Inx
Tinh tich phan_[(—2 +1)xdx 1.0
X
1
| = I(m—;(+1)xdx = Im—xdx+J'xdx
1 X 1 X 1
, 0.25
ojlnxdx= In°x e 1
1 X 2 2
. 0.25
Cau 5 F x>e €% 1
‘j xdx=—| =—-=
1 2 2 2
02 0.25
.I = —
2
0.25
6 Cho hinh chép S.ABC c6 ABC la tam gidc vudng tai B, AB=a~/3, ACB=60",
hinh chiéu vudng goc ctia S 1én mit phang (ABC) 1a trong tAm tam gidc ABC, goi
1.0

E 1a trung diém AC biét SE = a+/3 . Tinh thé tich khéi chop S.ABC va khoéng
cach tir C dén mit phang (SAB).
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Goi G 1a trong tam tam giac ABC; goi M, N lan luot 13 trung diém BC, AB.

Theo gia thiét c6 SG L (ABC)
Xét tam giac ABC vudng tai B
AB BE

Co AC = =2a, BC = —q GE=22-2
sin ACB tan BCA 3 3

1 ZJ_

Taco S, = EAB.BC =

( dvdt)

2
Xét tam gidc SGE vuong tai G ¢6 SG =/SE* —GE? = ,|3d’ —% =

a~\26 az\/g 3

1

VT

Vay thé tich khbi chop S.ABC 14 V, . = 35GS e = %
dvdt)

3 2

18

0.25

0.25

C6 CN =3GN =d(C,(SAB))=3d(G,(SAB)) (1)
V& GK //BM (K e AB) taco

AB L SG(do SG L (ABC), AB — (ABC))
{AB L GK (do GK // BM, MB L AB)
V& GH L SK(H eSK) taco

{GH L AB(do AB L (SGK),GH < (SGK))

= AB L (SGK)

= GH L (SAB)
GH 1 SK

Suy ra d(G,(SAB))=GH (2); tir (1) va (2) suy ra d

—_

C,(SAB))=3GH

0.25

Tac6o GK//BM = GK AG Z:GKZEBM:

BM AM 3
Xét tam giac SGK vudng tai G va c6 duong cao GH

Suy ra 12: 12+ 12: 92+%: 2432:>GH:a\/%
GH GS® GK° 26a° a° 26a 27

a\/78
9

wlo

Vay d(C,(SAB))=3GH =

0.25
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Trong khong gian véi hé toa @6 OXyz,cho mit phing (P):3x+5y—z—2:0 va
duong thang d : Koz y;9 = 2_1_ Tim toa do giao diém cua d va (P)
4 1

1.0
Viét phuong trinh duong thang nam trong mat phang (P) , di qua giao diém cua d
va (P), déng thoi vusng goc véi d.
e Goi M 13 giao diémctia d va (P) =M (12+4t; 9+3t; 1+t) 0.25
e Me(P) =3(12+4t)+5(9+3t)—(1+t)-2=0 0.25
e Suyra t=-3.Do d6 M (0;0;-2) 0.25
e d c6 VTCP Ui =(4;31),(P) c6 VTPT fi =(3;5;—1) = duong thing A can
tim c6 VTCP V =[f, U] =(8-7;-11) 0.5
X_ Yy _z+2
'8 -7 11
Trong mit phang Oxy cho tam giac ABC c6 A(2;1). Pudng cao ké tir dinh B ¢6
phuong trinh X—3y—7 =0. Puong trung tuyén ké tir dinh C c6 phuong trinh 1.0
X+ Y+1=0. Xac dinh toa d6 dinh Bva C.
+AC qua A va vudng goc v6i BH do d6 c6 VIPT la n=(3;1), AC c6
0.25
phuong trinh 3x+y—-7=0
A s A . . |AC
+ Toa do C la nghiém cta hé oM = C(4;-5) 0.25
+ X, = 2+% ZXB Yy = —1+2yB ; M thuoc CM ta duoc 21X +2XB +1+ Yo 11-0 0.25
2+ Xy 1+Yy,
. —=2+1=0
+ Giai hé 2 " 2 " ta dugc B(-2 ;-3). 0.25
Xg —3Yg —7=0
a)Sau khi phat hién mot bénh dich, céc chuyén gia y té udc tinh s6 ngudi nhiém
bénh ké tir ngdy xuat hi¢n bénh nhan dau tién den ngay thu t la: f(t) = 45t* - £
t=0,1,2,..,25). Néu coi f 1a ham s6 xac dinh trén doan [0; 25] thi £'(t) duoc
xem la toc do truyén bénh (ngudi/ngay) tai thoi diém t. X4c dinh ngay ma toc do
truyén bénh 13 16n nhét va tinh toc d6 do.
b) (1) =90 - 6t; f’(t)=0 < t=15 0.25
Béang bién thién
t O 15 25
(1) + 0 —
675
Téc d6 truyén bénh 13 16n nhat vao ngay thir 15. Toc do d6 1a :
£°(15) = 675 (nguodi/ngay). 0.25
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b)Giai phwong trinh \/1OX2 —-31x+35 - \/7X2 —-13x+8 =x-3

. 5
Diéu kién x>~

Ta bién doi phuong trinh nhu sau:

& 3x% —18x+ 27 = (x —3)(v10x2 —31x + 35 + N 7x? —13x + 8)

& 3(x—3)2 = (x—3)(V10x? —31x + 35 + 7x2 —13x + 8)
X=3

=
J10x2 —31x+35 +7x* —13x+8 =3(x=3)  (2)

0.25

Xx—3>0
Tu (1) va (2) suy ra V72 —13X+8:X—3<:>{ (VN)

7x% —13x+8=(x—3)?
Vay phuong trinh ¢6 nghiém duy nhat x=3.

0.25

10

Cho X, Y,Zlacac s6 duong thoa X + Y + 2z =3. Tim gia tri nho nhat cta biéu

AN A
Jy Jzo

thie P =

2 2
X—+z+2x\pzzx\/z+2x\pz4x :>X—+2x\/zz4x—z (1)
y z y z y z

0.25

y’ z
Cm tuong ty: — + 2V —24y—x(2)
z X

2
Z—+22\/g24z—y (3)
X y

0.25

2
+ 2 j >3(x+y+2)=9

:>P:X+y+

NG

Cong (1), (2), (3) ta duoc: [
>

0.25

Déng thirc xdy rakhi X=Y =
Vay minP =3 khi X=y =

0.25
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SO GD-BT THANH PHO CAN THO PE THI THU THPT QUOC GIA NAM 2015-2016

TRUONG THPT THOI LONG MON: TOAN ‘
Thoi gian: 180 phut (khong ké thoi gian phat dé)
Cau 1 (1,0 diém). Khao sét sy bién thién va v& d6 thi cia ham sé y = 2x +11 .
X —
Cau 2 (1,0 diém). Viét phuong trinh tiép tuyén cta do thi ham sé y = 2X_+21 biét tiép tuyén song
X —

song véi d:y=-5x+22.
Cau 3 (1,0 diém). Giai cac phuong trinh sau:

a) sinx-—2sin® x+sin(%—2xj =0 b) 3.25* —2.5" +7=0
E
R ; L, . 2 xax
Cau 4 (1,0 diem). Tinh tich phén: I= | ——— .
( ) P '!(X—l)\/3x—2

Cau 5 (1,0 diém). Trong khdng gian Oxyz, cho mat phang (P): x+2y+2z-3=0, duong thang
d: X%Z = y_zl = il va diém A(2;5;8). Viét phuong trinh mat phang (Q) qua A va vudng goc Véi

duong thang d. Tim toa do diém B thudc d sao cho khoang céch tir B dén mat phang (P) bang %
Cau 6 (1,0 diém).

2

a) Tim hé s6 cua s hang chira x® trong khai trién (x -
X

2 j Biét n 1456 ty nhién thoa:
3C} =4n+6C2.
b) Cho s6 phtic z thoa (14 2i)z + (1—2z)i =1+3i. Tinh mddun cva z.
Cau 7 (1,0 diém). Cho hinh chép S.ABCD c6 dday ABCD 1a hinh chit nhat c6 AB= 3a, AD=4a.
SA L (ABCD), SC tao véi déy goc 45°. Goi M la trung diém BC. Tinh thé tich khéi chép S.ABCD
va khoang céch giita hai duong thang SC va DM. ,
Cau 8 (1,0 diem). Trong mat phang vo1 hé toa do Oxy cho tam giac ABC ndi tiép trong dudng tron tam I; ¢6
dinh A thu¢c duong thang d: x +y - 2=0, D(2; -1) la chan duong cao cua tam gidc ABC ha tir dinh A. Goi
diém E(3; 1) 1a chan dudong vuong goc ha tir B xudng Al; diém P(2;1) thudoc duong thang AC. Tim toa dg cac
dinh cua tam giac ABC.
X3 —T7y* +3xy(x+Yy)—24y* +3x—-27y =14
V3=X+.Jy+4=x+y* -5
Cau 10 (1,0 diém). Cho a,b,c 1a cac sb duong va a+b+c=3. Tim gia trj 16n nhét cua biéu thic:
bc ca ab
= + +
\/3a+ bc \/3b +ca \/3c +ab

Cau 9 (1,0 diém). Giai hé phuong trinh : { (x,y eR).

49



DAP AN VA HUONG DAN CHAM MON TOAN

Cau Dép 4n Piém
- Tp xdc dinh D=R\{1}
- Sy bién thién y'=——— <0 Vi Vx =1
(x—1) 0,25
+ Ham sé nghich bién trén mdi khoang (—o;1), (L +o0)
+ Ham s6 khong c6 cuc tri.
+ lim y(x)=2, suy ra duong thang y = 2 1a dudng tiém can ngang cia db thi
lim y(x) =0, limy(x) = -, suy ra duong thang x =1 la duong tiém can dang cia | 0,25
x—1* X—1"
dd thi
+ Bang bién thién
X - 00 1 + 0
Cau 1 Y 0,25
2 \
y
-00
- D6 thi
D6 thi nhan diém 1(1;2) lam tm déi x(mg.
T 0,25
----- 1 ! !
\\ ol L
s 2 1 2 L X]
14
Tiép tuyén song song (d) => Tiét tuyén co hé s6 goc bang -5
\ ISP S . , \ ) X =3=>Y,=7 0,5
Hoanh d¢ tiép diém la nghiém cua phuong trinh : =5 :
Cau 2 (% —2) X =1=y,=-3
Phuong trinh tiép tuyén y =-5(x—1)—3 hay y=-5x+2 0.5
y=-5(x—3)+7 hay y=-5x+22(Loai) ’
Phuong trinh tiép tuyén cua do thi 1a y =-5x+2 0,25
. . 3 . (7 . I
a)sin X —2sin x+sm(——2xj:0 <:>smx(1—25|n x)+cost =0
2 0,25
< SIiNX.C0$2X +C0s2X =0 < cos2x(sinx+1) =0
cos2x =0 T kr &
Cau 3a Q[sinx=—1©82{z+7;_§+k2”}
0.25
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5 =1
b) phuong trinh tré thanh: 3.25* -10.5"+7=0< x 7 0,25
Cau 3b 3
x=0 .
= 7 . Vay nghiém: S = {O;Iog{—j} 0,25
=log, 2 3
Détt=\/3x—2:>t2=3x—2:>2tdt=3dx:>dx=§tdt. 0,25
x=2:>y=2;x=1—1:>y=3
Cau 4 3 0,25
o202y 2, 1 Ly |
(x-1)43x-2 3t -1 3 t-1 t+1
3
2 1 1 2 t—1 2 .3
Suyral=||=+—-—|dt=| =t+In|—||5==+In=
Y ![3 t-1 t+1} {3 Jrl}‘2 32 0.5
Mit phang (Q) ¢6 VIPT n=(L-2;-1). (Q): x—-2y—z+16=0. 0,5
t=1
|5t+3] 8
cays | B@tt-l-2t-t)ed; d(B; (F>))_3 IS POt 025
5
Do dé B(3—3—1) va B(—=: 1711 0.25
5'5'5
a) Piéukién n>3, neN,
n(n-1)(n-2 0,25
3C} =4n+6C? < (n-1)( ):4n+3n(n—1)<:>n2—9n=0:>n=9 (do n>3)
Cau 6a 2
Khi d6 ta c6 (x——) ZC“ “[ ) ZC“ X
S6 hang chira x® => 9—3k=3<:>k:2 0.25
Suy ra hé s6 cua x* 12 C2(-2)° =144
Caubb | p)pat z=a+bi, a,bcR taco:
4202+ (1=22)i =143 > a—dbr(b+Di=1+3i <@ =1 ,1a=9 1025
b+1=3 b=2
Vay modun cta z la |Z|:\/92+22 —85. 0,25
Do SA 1 (ABCD) nén AC la hinh
chiéu cua SC 1én day.
(sc.(ABCD))=sCA=48". Suy ra: | 02
Cau7
SA= AC.tan45° =5a
1
Suy ra: Vg apep = §SA.SABCD =20a°> | 0,25
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Goi | =ACNDM = Al =2.1C.K
S thuoc SA va AK=2.KS. Suy ra

KI //SC = SC//(KMD)
= d(SC,DM)=d(C,(KMD))
=%d(A,(KMD))

Goi N, H 1an luot 13 hinh chiéu cua A
Ién DM, KN.

Do DM L SA AN = DM L (KAN) | 0:25
= (KDM ) L (KAN )= (KDM ) L AH
Taco S, :EAN.MD:Ed(M,AD).AD:AN :12_a. AK=ESA:10—a
2 2 J13 3 3
1o b1 9 a8 gy d(scomy= 2 0,25
AH®  AK® AN® 3600a \/649 \649
A
E P
[
B b C
Céu 8
o M 0.25
Goi M la diém do6i xting cua A qua 1.
Tacd6 BCM =BAM =EDC (Do tir giac ABDE noi tiép). Tir d6 suy ra DE//MC ma
MCLAC=DE_LAC. Tacoé DE=(L2).
Phuong trinh AC: 1(x—2)+2(y—1)=0<:>x+2y—4=0 .Tacé {A}=dmAC.TQa
S ~[x+2y-4=0 [x=0 0.25
do cua A thda hé phuong trinh & :>A(O;2) .
X+y-2=0 y=2
Tacé AD=(2;-3), AE=(3,-1).
0.25
Phuong trinh BE: 3(x—3)—(y—1)=0<:>3x—y—8:0.
Phuong trinh BD: 2(x—2)-3(y+1)=0<2x-3y—7=0.{B} =BENBD
0,25
X_17
3x-y-8=0 7
Toa d6 cua B thoa hé phuong trinh: y & ! =B E;—E .
2x—-3y-7=0 _ 5 77
7
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Ta co: {C} =ACNBD, nén Toa d9 cta C thoa h¢ phuong trinh

26
X+2y-4=0 =7 26 1) .Két luan: A(O;Z), B E;—§ , C él .
i =Cl =7 77 7'7
2x-3y-7=0 1 77
y:_
7
Cau 9
* Goi A(2—4a;4+3a);(a>—%j:ﬁ:(—4a—%;3a+§j
12Y 9y a=0 0.2
Lai co: Al =2PI <:>(4a+—j +(3a+—j =9¢< -
5 5 a=— (L)
5
*Suy ra: A(2; 4)
AP: 2x +y —8 =0, DN vuong goc AP va di qua [ nén: Al: x — 2y = 0.
Taco DN mAP:H(?;gj: D(2;1) = C(5;1) = B(5;4) 0.5
Viay A(2;4), B(54), C(51), D(2,1)
x<3 3 3
PK: Tir (1) taco (X+Y)° +3(x+y)=(2y+2) +3(2y+2) (*)
yz-4 0,25
f(t)=tP+3t=f'(t)=3t*+3>0Vt (*)< f(x+y)=f(2y+2)=y=x-2.
Thé vao (2) ta duoc
VX+2+43-x=x>+x* —4x-1. (-2<x<3)
=N x+2—%(x+4)+\/3—x—%(—x+5)=(x2—x—2)(x+2) 0,5
<:>(x2—x—2)(3(x+2)+ ! + ! ]:O
3UX+2+Xx+4 3J3-x+5-x
X=2
< (X-2)(x+1)=0< S={(-1-3),(2,0
(-2)xe)=0es 172 s={(-2-3)20) 025
Véi a+b+c=3taco 0.25
bc bc bc bc( 1 1 j
J3a+bc iJa(@+b+c)+bc 4J(a+b)@a+c) 2\a+b a+c
Céau 10 . .
W0 o BET Co-Si: 241 > 2 . dAu ding thirc xdy ra<s b = ¢
a+b a+c .J(a+b)(a+c)
ca ca( 1 1 ) . ab ab( 1 1 J 0.25
Tuong tu <— + va <—| —+—
J3b+ca 2\b+a b+c J3c+ab 2 \c+a c+b
bc+ca ab+bc ab+ca a+b+c 3 0.25
SuyraP< + + = =—
2(a+b) 2(c+a) 2(b+c) 2 2
0.25

Ping thirc xay ra khi va chi khi a=b=C=1.V€1ymaXP=§ khi a=b=c=1
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SO GIAO DUC VA PAO TAO KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016
THANH PHO CAN THO MON THI: TOAN

Thoi gian lam bai: 180 phiit, khong ké thoi gian phat dé

PE THI THAM KHAO
(Pé c6 01 trang)

Ciu 1 (1,0diém). Khao sat sy bién thién vavéddthihamsd y = f ¢ = 2° — 3z — 2.

Céu 2 (1,0diém). Viét phuong trinh tiép tuyén cliadd thihamsd y = f = = 2° — 3z — 2 taidiémco hoanh d9 z,,

biét f' z, =0.
Cau3 (1,0 diém).

a) Cho sb phitc zthoa man 1—3i z+2 1+ z = 21 — 5. Tim phén thuc, phin 4o ciia s& phirc 2.

b) Gidi phwong sau: 2*°'' —27'% —64 =0, x € R.
w/2

Ciu 4 (1,0diém). Tinhtichphan I = f r x4+ cosz dr .

0
Céu 5 (1,0diém). a) Cho goc o thoamdn g <a <7 Va2sina—cosa = 1.Tinh A = cos 20167 + 2« .

b) Trong cum thi dé xét cong nhan tot nghiép THPT nam hoc 2016, thi sinh phai thi 4 mon trong d6 ¢6 3 mén bét budc 14 Toan,
Van, Ngoai ngit va 1 mon do thi thi tur chon trong s6 cdc mon: Vat li, Hoa hoc, Sinh hoc, Lich strva Dia ]1 Trl{éng Vit My c6 40
hgc sinh dang ki du thi, trong d6 c6 2Q hqc sinh chon mén Vit li va 10 hoc sinh chon mén Héa hoc. Lay ngau nhién 3 hoc sinh
bat ky cua truong Vit My, tinh xac suat dé trong 3 hoc sinh d6 ludn ¢ hoc sinh chon moén Vat li va hoc sinh chon mén Hoa hoc.
Ciu 6 (1,0diém). Trong khong gian v6i hé toa 40 Ozyz, cho diém A(1;3;0) va mit phang (P) ¢6 phuong trinh
22 + 2y — z + 1 = 0. Tinh khoang céch tir diém A dén mat phang (P) va tim toa d6 diém A4’ dbi ximg voi diém A qua mit
phang (P).

Cau 7 (1,0diém). Cho hinh lang tru tam giac ABC.A’B’C’ c6 d dai canh bén bang 2a, day ABC la tam giac vuong can tai
A biét AB = a2 . Hinh chiéu vuéng g6c cia A’ Ién mit phéng (ABC) Ia trung diém ciia canh BC. Tinh theo a thé tich
khdi lang tru ABC.A’B’C’ va khoang cach gitta hai duong thang AA’ va BC.

Cau 8 (1,0diém). Trong mit phang toa d6 Ozy , cho tam giac ABC ndi tiép duong tron tim I 2;2 , diém D [a chan
dudng phan gidc trong ctia goc £ BAC . Pudng thang AD cit dudng trdn ngoai tiép tam gidc ABC tai diém M (khac diém A).
Tim toa do cac diém A, B, C biét J —2;2 1 tim dudng tron ngoai tiép tam giac ACD va phuong trinh dudng thang
MC:x+y—2=0.

Cau 9 (1, 0d1ém) a) Thay TuAn mudn mua mét mén qua ting ban gai nhan ngdy sinh nhét. Thay Tuén quyét dinh bo éng
heo 1000 dong, bt dau tir ngay 1 thang 5 nim 2016. Tlep theo ctr ngay sau cao hon ngay trude 500 dong Hoi dén ding ngay

sinh nhét ctia ban gai ngdy 3 thang 7 nim 2016, thiy Tuén ¢6 du tién mua qua cho ban gai khong? Biét ring mon qua thay
Tuén du dinh mua gia khoang 900.000 ddng.

b) Gidi phuong trinh sau: 152° =z + 242> + 2 +1+5 2R .
Céu 10 (1,0diém). Cho z, v, z 1a céc s6 thuc duong théamén y + z = z y* + 2° . Tim gid tri nhd nhét ctia biéu thic;
1 1 1 4
_|_

p= 2+ 2+ 2
14+ 2 1+y 1+ 2 1+z 1+y 1+2
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HUONG DAN CHAM

Céau Pap an - cach giai Piém
1 Cau 1 (1,0 diém). Khéo sat su bién thién va vé dothihdmsd y = f z = 2° — 3z — 2 1,0
Tap xac dinh D = R
0,25
Gi61 han tai vo cuc: lim y = —o0, lim y = 400
r——00 T—+00
Su bién thién
Chiéu bién thién 3'=32"-3;y'=0 & 2 = +1
. y . s 0,25
Céc khoang dong bién: —oo;—1 va 1;4o0 ; khoang nghich bien —1;1 .
Cuec tri: Ham sb dat cuc dai tai z = —Ly,, =0, dat cuc tiéu tai z = Ly, =—4
Béng bién thién
T =00 —1 1 4o
y . 0 — 0 + 0,25
L0 . toc
.IU ----F-_-_F__.--"H -"--.___\_----\--- ---F---_____-"'FF
—o0 I S
Do thi
Y
:.1;.‘
0,25
2 Cau 2 (1,0diém). Viét phuong trinh tiép tuyén cia d0 thi ham s
y=f 2 =2°—32—2 taidiémco hoanhdd z,,bit f" z, = 0. 1,0
Taco f' ¢ =32° -3
0,25
f"z =6z
f'z =02=0=9y0 =-2 =M 0;-2 0,25
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Phuong trinh tiép tuyén cua dd thi C tai M 0;—2

y=f'"0 z—-0 —2

0,25

& y=-3r—2 0,25
a) Chosbphitc 2 thoa ménhéthic 1—3i z +2 1+4 2z = 21 — 5i . Timphénthue, phénio 05
cliasdphic z .
z=a+bi a,beR ,tacé;:a—bi
Khi do
. . . . . . . . 0,25
1-3i z+2 144 2=21-5i< 1-3i a+bi +2 147 a—bi =21—-5¢
< 3a+5—-21 + —a—b+51i=0
3a +5b =21 a=2
= -~
Vay phan thuc cua z 13 2, phan ao cta z 12 3.
Giai phuong sau: 2*°"' — 2" —64 =0, z € R. 05
0,25
batt=2"t>0
. ~ ) t=—41
Phuong trinh da cho tuong duong ¢t — 4t —32 =0 & f_ 8
. 0,25
V6it=8&2"=8& =3
Vay nghiém cua phuong trinh da chola z = 3.
/2
Tinhtichphan I = fx x4+ cosz dx. 1,0
0
x x 0,25
2 2
Taco I:fodx—i—fxcosxda;
0 0
z ™ 0,25
2 3|9 3
Véi[lzfodxzx— =T
0 3 0 24
0,25

w

2
Véi 12 = fxcosxdx

0

{u =z {du =dx
Dat =

" |dv = coszdx v =sInz
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ks
= 2 T L
I2 :xsinx‘Q —fsingcdgc:——i—cosgc2 =——1
0 2 0 2
0

3 0,25
Vay T=—+2 1.
24 2
a Cho goc « théa man g< a<m Vva 2sina—cosa=1. Tinh
0,5
A = cos 20167 + 2« .
.. 0 )
Véi a € 5;77]:>smoz >0
0,25
A= cos 20167 +2a = cos2a = 1 —2sin’ «
_|2sina —cosa =1 o ) 2
Tacoq . , ) =sin"a+ 2sina—1 =1
sin"a +cos”"a=1
. 9 . . 4 0.25
=5sin oz—4smoz:O:>81noz:g '
A
Suyra A=1-2sin"a=1-2|—| = ——
5 25
Trong cum!:lﬁdé xét cong nhan tot nghiép THPT nam hoc 2016, thi sinh phai thi 4 mén trong do
¢6 3 mdn bat budc 1a Toan, Van, Ngoai ngir va 1 mon do thi thi tur chon trong s6 cac mon: Vat 1i,
Hoa hoc, Sinh hoc, Lich str va Bia li. Truong Viét My ¢6 40 h(_)(; sinh~déng ki dur thi, trong (j(') c020 0
hoc sinh chon mén Vat 1i va 10 hoc sinh chon mon Hoa hoc. Lay ngau nhién 3 hoc sinh bat ky cua 2
truong Viét My, tinh xac suat dé trong 3 hoc sinh d6 luén c6 hoc sinh chon mon Vat 1i va hoc sinh
chon mon Hoa hoc.
S6 phén tir ciia khong gian miula n O = C? = 9880 0,25
Goi A 1a bién ¢b “3 hoc sinh dugc chon ludn c6 hoc sinh chon mén Vat 1i va hoc
sinh chon m6n Hoa hoc” ) ) )
Khi do, sO phan tur cua bién co A la
nA = 0210'0120 + 0220.0110. + 0210.0110.0110 = 4800
o A s nA 120 025
Vay xac suat d€ xayrabiencoAla P A = =—.
n € 247
Trong khong gian véi hé toa dd Ozyz , cho diém A(1;3;0) va mit phang (P) c6 phuong trinh
22 + 2y — 2z + 1 = 0. Tinh khoang c4ch tir diém A dén mit phang (P) va tim toa d6 diém A’ 1,0
dbi xtmg voi diém A qua mét phing (P).
Khoang cach tir diém A(1;3;0) va mit phang (P) : 0,25
J— |214+23—-0+1] :2:3
2P+ 22 +1 3
0,25

Puodng thing AA’ qua A nhédn vecto phap tuyén ctia mp(P) 1a nr = 2;2;—1 lam

vecto chi phuong.
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r=1+2t
Ta c6 phuong trinh tham s6 ctia dudng thing AA’1a {y = 3 + 2t

z=—1

Goi | 1a giao diém ctia duong thang AA’ va mat phang (P).
Do | thudc dudng thang AA’nén I 1+ 2t;3 + 2t;—¢

0,25

Mit khac | thudc mit phing (P) nén
2142t +2342t — -t +1=0&=t=—-1=1 —1;1;1

Vi | 1a trung diém cta AA’néntaco A' —3;—1;2

0,25

Cho hinh ling try tam giac ABCA’B’C’ c6 do dai canh bén bang 2a, day ABC la tam gidc
VuBng can tai A, biét AB = a2 . Hinh chiéu vung géc cita A’ 1én mét phing (ABC) la trung
diém ciia canh BC. Tinh theo a thé tich khoi ling try ABCA'B’C’ va khoéng céch gitta hai
duong thing AA’ va BC.

1,0

AI CI

Goi H 1a trung diém BC = AH | BC va ag =8¢ _,

2
Tam gi4c AA’H vudng tai H = A'H = VAA”— AH® = a3

0,25

Thé tich ling tru V = A'H.S,  — A'H.%AB.AC —a’\3

0,25

Tacs |20 M po L aanm
OB LanT

Trong mit phang A'AH ké HK 1 A'A tai K (1)

BOL@AH)
°\HK c(aam) ™ @)

Tir (1) va (2)suyra HK =d A'A BC .

0,25

1 1 1 4 a3

> 2+ Tz 2:>HK:
HK AH A'H 3a 2

Tam giac A’AH vuong tai H

Vay d A'A,BC = %

0,25

Trong mit phang toa 36 Ozy , cho tam giac ABC ndi tiép dudng trontim I 2;2 ,diémD la
chan duong phan giac trong clia goc £BAC . Pudng thang AD cit dudng tron ngoai tiép tam

1,0
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gidc ABC tai diém M (khac diém A). Tim toa do cac diém A, B, Cbiét J —2;2 14 tim dudng
tron ngoai tiép tam giac ACD va phuong trinh dudng thang MC : z +y —2=10.

0,25
Tacd £CJID =24CAD (do tam giac ABC ndi tiép duong tron tam I)
Mit khac XCAD = XBAD = XBCM = £CJD =24BCM
Ma ACJD can tai J = £CJD+2£JCD =180°
= 24BCM +24JCD =180° = £BCM + xJCD =90° = CM LCJ
Do CM L CJ, phuong trinh CJqua J —2;2 nén CJ:x—y+4=0 0,25
Ta c6 C 1a giao diém ctia CJ va CM nén tim dugec C' —1;3
ACqua C' —1;3 nhéan 17 — —4;0 lam vector phap tuyén nén cé phuong trinh
AC:z+1=0
Phuong trinh dudng tron ngoai tiép tam giac ABCla I : z—2 gt y—2 F =10
2 4 y-2 =10 _ |jg=-Lly=3 02
Toa do A, C 1a nghiém ctia hé v y N ’
r+1=0 r=—Ly=1
Do C —1;3 nénnhin A —1;1
2 4+ y—2 =10 _|r=—ly=
Toa do M, C 1a nghiém cua hé v y N ’
zt+y—2=0 r=3y=-1
Do ¢' —1;3 nénnhan M 3;—1
0,25

Khi d6 BC qua C nhan Iﬂ = 1;—3 lam vtpt c6 phuong trinh z — 3y +10 =0

r-2 4 y_2’ =10 [FTL¥=S3
Toa d6 B, C la nghiém cua hé y o = 19 923
z—3y+10=0 x:E,yZE

Do C —1;3 nénnhan B[%,%]

Vay toa do cac diém can timla 4 —1;1 , B[%;?], C —-1;3.
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a) Thay Tuan mudn mua mdt mén qué ting ban g4i nhan ngay sinh nhat. Thay Tuan quyét dinh
bo dng heo 1000 df)ng, bat dau tir ngdy 1 thang 5 nam 2016. Tiép theo ctr ngiy sau cao hon
ngdy trude 500 dong. Hoi dén ding ngay sinh nhat cua ban gai ngdy 3 thang 7 nam 2016, thay
Tuan ¢ dii tién mua qué cho ban gai khong? Biét ring mén qua thady Tuan dy dinh mua gia
khoang 900.000 dong.

0,5

Tir ngay 1 thang 5 dén ngay 3 thang 7 c6 tong sd ngay l1a

31+ 30+ 3 =64 ngay

Sb tiép b6 dng cua thay Tudn mdi ngdy ting theo cip sd cong véi cong sai bang
500 dong

0,25

Do d6, tong s6 tién c6 dugc cua thay Tuan dén ngay 3 thang 7 1a

624 2x1000+ 64 —1 x 500} = 1072000 dong

Viy thiy Tuén c6 du tién mua qua sinh nhat cho ban géi.

0,25

b) Gii phuong trinh saw: 152° = 7 + 242> + 2 +1+5 zeR .

0,5

Phuong trinh da cho tuong duong véi
537 —2—1422z—+2+z+1 =0
2322 —x—1

N2+ 241422

s 3t —r—1

YEN +53z—z—1 =0

2

\/xQ—l—x—i—l + 2z

TH1. 322 —z—1=0
152 —2z—1>0

3P —r—1=0

1+«/_

+51=0

Theodébéitacé{ =4:>0=2>0

Doddé 3z —z—1=0< =z

0,25

TH2. 2 +5=0 (2)

N#t o1+ 2z
< 10z +5yz° +2+1+2=0
& W'+ +1=-2—-10x
_1_\/5

10

<~ T =

Vay phuong trinh da cho c6 hai nghi¢m z =

14313 1429
—a= .

10

0,25

10

Cho z,y,2 1a cc s6 thuc duong théa mdn y + z = = 3> + 2° . Tim gié tri nho nhét coa

biéu thire:

1 1 1 4
P= —+ —+ —+
1—|—I 1_|_y 1—|—Z 1+ 2z 1+y 14+ 2

1 1
Ching minh duge — + I >
a

> ()
a+b
Dau “=" x4y rakhi a = b

0,25
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bat t =y + 2, ap dung (*) ta cod

1 n 1 > 8 _ 8

2 2 2 2
1+y 142 24y + 2 2+t

Qbytz t+2
14y 1+2 < =
4 4

0,25

1 1
Nhu viy P > M. E— .

l+a 24+t 14z t+2°
Mit khac tir gia thiét

2
B ) ) ry+z 2
+rz=xy +2° 22—z yt+z <2 <-
Y 2 ¢

Tu doé ta suy ra

1 42t +24t +1
P> 1 i 8 i 6 :t+t+t+6:

2 2 2 9 3
[1+2] 2+1¢ [1+]t+2 t+2
; t

it

0,25

4t* — 24¢° —144° — 160t
t4+92"

fre=

Flt =0t —6°—361°—40t =0t 1t—10 {+2 =0< (=10
Bing bang bién thién, ta thdy f ¢ dat gi4 tri nho nhat tai ¢ = 10 va

9

10 = .
d 106

Két luan min P = f 10 :% dat dugc khi x:%,y:z:&

0,25
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SO GIAO DUC VA PAO TAO KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016
THANH PHO CAN THO MON THI: TOAN

Thoi gian lam bai: 180 phiit, khéng ké thoi gian phdt dé

DPE THI THAM KHAO
(Dé ¢6 01 trang)

Cau 1 (1,0 diém). Khao sat sy bién thién va v€ do thi cia ham so Yy = § X° + 2x* + 4X.

Céu 2 (1,0 diém). Cho ham s6 Yy = §X3 —mx’ + (2m —1) X+ 2. Tim cac gia tri ctia tham s6 m dé do
thi cia ham sﬁ ¢6 hai diém cuc tri nam khac phia so vdi tryc tung.
Ciu 3 (1,0 diém).
1+ C0oS X + C0S2X + C0S3X
2C0S° X —C0S* X —COSX
b) Giai bat phuong trinh log,, 64 +log ,16 > 3.
Ciu 4 (1,0 diém).
a) Giai phuong trinh 3X* —2x* —1=0 trén tap s6 phiic.

a) Rut gon biéu thuc P =

28

b) Tim s6 hang khong chira X trong khai trién (XS X + Xﬁj ,biét C"+C* +C"2 =79,

N

2

Cau 5 (1,0 diém). Tinh tich phan | = [(x+sin”x)cosx dx
0

Cau 6 (1,0 diém). Cho hinh chop SABCD c6 day ABCD la hinh thang can (BC//AD). Biét
duong cao SH =a véi H 1a trung diém cia AD, AB=BC=CD=a, AD=2a. Tinh theo a
thé tich ctia khoi chép SABCD va khoang cach giita hai duong thang SB va AD.

X—2z=0

A mat phang (P):x—2y+2z+5=0.
3x—2y+7-3-0 " mitPhang (P):x-2y

Cau 7 (1,0 diém). Cho duong thang A :{

a) Viét phuong trinh mit phang chira duong thang A va vudng goc v6i mit phang (P) .
b) Viét phuong trinh mit cau di qua gbe toa dd va c6 tam 1a giao diém cua A va (P) .

Cau 9 (1,0 diém). Tim toa d6 cac dinh cta hinh vuéng ABCD, biét cac duong thiang chira cic canh
AB, BC,CD, DA theo thir ty di qua cac diém P(Z;l),Q(O;l), R(3; 5),8 (—3; —1) .

a) Giai bat phuong trinh v2X+4 —2J2—-X > % trén tap sb thuc.

X"+
b) Thanh phé Can Tho ¢ 10 tng ctr vién dai biéu Qudc hoi khoa XIV va dai biéu hoi dong nhan
dan TP Can Tho nhiém ky 2016 — 2020 (dugc thong qua tai hoi nghi hiép thuong 1an 3 do Uy ban
MTTQ Viét Nam TP Can Tho t6 chitc vao chiéu ngay 15 thang 4). Cung véi 3 tng cir vién do trung
uong gi61 thi€u, don vi bau ctt tai TP Can Tho s& ¢6 13 ung cu vién trong d6 c6 3 nguodi hién dang
cong tac trong nganh gido duc va dao tao. Tinh xac sut dé trong 7 dai biéu dugc bau co it nhét 1
nguoi dang cong tac trong nganh gido duc va dao tao.
Cau 10 (1,0 diém). Cho a,b € R. Ching minh rang

(@25 + 3™ +1) (4 +.97% 1 1)(a +b* +1)
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HUONG DAN CHAM

Pap an — cach giai

Piem

Caul
(1d)

Cho ham s Y ==x*+ 2x* + 4x. Khéo sat sy bién thién va v& dd thi

ham so0.

0.25d

Téap xac dinh D=R
y'=x+4x+4
8

y='0<:>x:—2,y:—§
limy=-+w

X—>+00

limy=—o0
X—>—0

Bang bién thién
—00

X 2
1 + o
3

y
y 8
—— +00
o /
7

Ham sb dong bién trén (—oo; +oo)
Ham sb khong c6 cyec tri
16
—4;—3],(—3; —3),(—1;——

Céac diém thudc dd thi ham sb (

0.25d

0.25d

}@0)

D6 thi
_
o/ 0.25d
k. W i
e
| /,/
P s |
Cau 2 .1 | q
(1d) Tim m dé hams6 y ==x>—mx’ + (2m —l)X + 2 ¢6 hai diém cuc
tri nam khac phia so vdi tryc tung.
y'=x*-2mx+2m-1
Ham s6 ¢6 hai diém cuc tri nén} vé hai phia cua truc tung
<> Y'=0 ¢6 hai nghiém trai dau 8; gd
< 2m-1<0 )
S m< l 0.25d
2
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Céu 3 o Rut won bidu thite P — 1+COSX +COS2X + COS3X
(0.5d) | & T EC 2C0s® X — C0S® X — COS X
p_ 200S2XCOSX+ 2C05° X 0.25d
cosx(2cos’ x —cosx —1)
_ 2(cos2x+cosx) 0.25d
(cos2x—cosx)
(0.5d) | b. Giai bat phuong trinh log,, 64 +log ,16 > 3.
1 1
log,, 64 +log ,16 >3 < 3 +2 ~23
—+log, x log, x
2
| 1 > 1 0.25d
<3 og4x+5+log4x_3log4x E+Iog4x
0.25d
1
< 3(log, x)’ —glog4x—§s0
1 1
——<log, x<1le —<x<4
6 §/4
Cau4 ) 7 8\
(0.5d) | a. Tim s6 hang khong chira X trong khai trién (X3 X + X 15) biét
Cl+C'+C'*=T79.
1
Cn”+Cn”’1+Cn”*2=79<:>1+n+5n(n—1):79:>n=12 0.95d
£ 2 o~k 5K
SO hang tong quat C,X °
16
16—€k:0<:>k:5 0.25d
S6 hang khong chira X 1a C;, =792
(0.5d) | b. Giai phuong trinh 3x* —2x*> —1=0 trén tap s6 phirc.
p g p SO p
t=1
Patt=x taco A’ —2t-1=0< 1 0.25d
3
i 0.25d
= X=xLx= iﬁ
3
Caub z
(1d) | Tinh tich phan | = [(x+sin” x)cos xdx
0
3 7
| = [xcosxdx+ [sin’xcosxdx =1, +1, 0.254
0 0
_ U=Xx=du=dx
Dat ]
dv =cosxdx = v =sinx 0.254
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Va

v E Va
= Il:xsinx|0—jsinxdx:%+cosx|§=%—1 0.254
0
2 sin x|z 1 0.2
1, =[sin*xdsinx= ==
0 3 |, 3
|7 2
2 3
Cau 6 | Cho hinh chép SABCD c¢6 ¢ay ABCD Ia hinh thang céan
(1d) (BC / /AD). Biét duong cao SH =a véi H 1a trung diém cua
AD. AB=BC =CD=a, AD =2a. Tinh theo a thé tich ciia khoi
chop SABCD va khoang cach gitra hai duong thang SB, AD
2
Dién tich hinh thang ABCD : 3a2\/§ 0.25d
3
Thé tich khéi SABCD: 2 f 0.25d
AD//BC C(SBC):>AD//(SBC) 0254
d(SB,AD)=d(AD,(SBC))=d(A,(SBC)) ‘
1 a’/3
Vose =55H.S 0 =
3 12
2
SC:SB:\/BH2+SH2:aﬁ:SSBczaf 0254
d(SB,AD) =d (A,(SBC)) = e - a2l
SBC 7
Cho duong thang A: , mat pha
(1d) o duong thang 3X—_2y+7-3=0 mat phang
(P):x—2y+z+5=0
a. Viét phuong trinh mit phang (Q) chtra dudng thing A va vudng
gbc v6i mit phang (P) :
X =2t
. I 3 7
Phuong trinh tham s6 cia A:{Yy = 5 + Et
z=1
Puong thang A di qua diém M (O;—g;Oj va ¢6 mot véc-to chi
_ 7
phuong U = (Z?lj 0.25d
Mit phang (P) c6 véc-to phap tuyén m = (1; —2;1)
0.25d

Mit phéng (Q) 0 Véc-to phap tuyén fi = (—11; 2;15)
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S : 3 L
Phuong trinh mat phang (Q) di qua diém M (0;—?0) cé véc-to

phép tuyén fi =(-11,2;15): 11x -2y -15z -3=0

b. Viét phuong trinh mét cau di qua goc toa dd va co tim 1a giao diém

cua A va (P)

Toa d6 giao diém cua A va (P) la nghiém cua hé phuong trinh
X=4

1

2

z=2

Xx—22=0
X-2y+72-3=0<1Yy
X—-2y+2+5=0

Ban kinh R = ﬂl
\/ 4
2 201

2
Phuong trinh mat cau (X—4)2 +(y—1—21j +(Z —2) _T

0.25d

0.25d

Céau 8
(1d)

Tim toa do cac dinh cta hinh vuéng ABCD biét cac dudng thang
chira cac canh AB, BC,CD, DA theo thtr tu di qua cac diém

P(21),Q(0;1),R(3;5),5(-3;-1)

Goi AB:y:kx+b;AD:y=—%x+b'
P(21)e AB= 2k +1=1
S(—3;—1)eDA:>%+b:—l
d(Q,AB)=d(R,AD) < |3k —5+b|=|k — kb

= (k;b;b") e {(%;%;—10),(—7;15;—;)}

e Vi (k;b;b'):(l;l;—lol
33
AB:x-3y+1=0;BC:3x+y—-1=0
CD:x—-3y+12=0;DA:3x+y+10=0
= AB,C,D

. Vi (k;b;b'):(—7;15;—;j

AB:7x+y-15=0;BC:x-7y+7=0
CD:7x+y—-26=0;DA:x—-7y—-4=0

0.25d

0.25d

0.25d

0.25d

— A B,C,D
Cau . 12x -8
Giai bt phuong trinh V2X+4 —24/2 - x > ————
?g 56 J9x* +16

2x+4-4(2-x) _ 12x-8
= >
V2x+4+242-x  Jax2 +16
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3x — 2[\/9x 116 — 2\/2x+4+2\/2—x)}>0
9X? 48X — 32 —16+/8— 2X° )>o

(3x-2)

(3x— 2)(

(3x=2)(x—2B—2x" )(8+x+2V8-2x") >0
(

g ¢ 0 0

3x-2)(x—2v8-2x¢) >0

3x-2>0 -
V32
x—248-2x*>0 | *X> 73
=

{3X—2<0

i X—2+/8-2x* <0

0

2£x<E
3

0.25d

0.25d

b. Thanh phd Can Tho c6 10 Gmg ctr vién dai biéu Qudc hoi khoa XIV
va dai biéu hoi déng nhan dan TP Can Tho nhiém ky 2016 — 2020
(dugc thong qua tai hoi nghi hiép thuong lan 3 do Uy ban MTTQ Viét
Nam TP Can Tho t6 chtic vao chiéu ngay 15 thang 4). Cuing véi 3
g ctr vién do trung wong giéi thiéu, don vi bau cir tai TP Can Tho
s€ c6 13 tng cur vién trong do co 3 nguoi hién dang cong tac trong
nganh gido duc va dao tao. Tinh xac suét dé trong 7 dai biéu duogc bau
c6 it nhit 1 ngudi dang cong tic trong nganh gido duc va dao tao.

86 phan tir khong gian mau n(Q)=C/,
Goi A la bién cb “trong 7 dai biéu duoc bau c6 it nhat 1 nguoi dang
cong tac trong nganh gido duc”.

Khi 6 A 1a bién c6 “trong 7 dai biéu duoc bau khong c6 ngudi dang
cong tac trong nganh gido duc”.

n(ﬂ):cfo

_. n(A 3
Oar-e
P(A):l-P(Z)

0.25d

0.25d

Céau
10

Cho a,b € R. Chirng minh rang
(a.22015 +b.3%° +l)2 < (42015 +9%% +1)(a2 +b’ +l)

o (a2?®) +(b.3) +1+2(a2")(h.3%) + 2(0.3")
12(a27) (225 +(6.2%) 4 (25 (23 + (6.3
+(32°l‘5)2 +a’+b*+1

(2.3 —b.2")" + (3" —b) + (2™ ~a) 20

0.5d

0.5d
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SO GIAO DUC VA PAO TAO KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016
THANH PHO CAN THO MON THI: TOAN

Thoi gian lam bai: 180 phiit, khéng ké thoi gian phat dé
TRUONG THPT VINH THANH

PE THI THAM KHAO
(Dé ¢6 01 trang)

Cau 1 (1,0diém). Khao sat sy bién thién va v& do thi cia ham sé: y = 2° — 62° + 9z — 1.
2z —1
T+2

Céu 2 (1,0diém). Viét phuong trinh tiép tuyén cta duong cong (C ) Ty = , biét tiép tuyén song song

v6i dudng thang d : 52—y +2016 =0.
Cau 3 (1,0diem). Giai cac phuong trinh sau:
a/ \3sin2z —cos2zx =2sinz. b/ log,(2" +3)=2—=x
Cau 4 (1,0dieém).
a/ Tim phan thuc, phan ao va tinh modun cia sb phtic z = (1 + 2)2016

b/ Tinh sb dinh ctia mot da giac 16i biét s6 dudng chéo cua da giac 161 d6 1a 170 dudng chéo.

B
Céu 5 (1,0diém). Tinh tich phan sau: I = j (2:1: + sin :1:) cos xdx

Cau 6 (1, 0diém). Cho hinh chép S.ABC, ¢6 day 1a tam gidc ABC vudng can tai A, AB = AC =a vaMIla
trung dlem ctia canh AB. Hinh chiéu vudng goc cia diém S 1én mit day (ABC) tring v6i tim dudng tron
ngoai tiép tam gidc BMC va goc giira SA véi mit day (ABC) bang 60°. Tinh theo a thé tich khéi chop
S.BMC va khoang cach tir B d@én mp(SAC).

Céu 7 (1,0diém). Trong khong gian Oxyz cho hai diém M (1 ;2 ;-2), N (2 ; 0 ; -1) va mit phéng
(P)'3x+y+22—1=0

a/ Viét phuong trinh mat phang (Q) qua 2 diém M; N va vudng goc (P).
b/ Viét phuong trinh mat cau (S) tam I (-1; 3; 2) va tiép xtc mat phang (P).

Ciu 8 (1,0diém). Cho tam giac déu ABC néi tiép trong dudng tron (C ) c2” +y* —4y—4 =0 vacanh

AB ¢6 trung diém M thudc duong thang d : 22 —y — 1 = 0. Viét phuong trinh duong thang chira canh AB
va tim toa d6 dinh C.
Cau 9 (1,0diém).
a/ Mot man anh hinh chit nhat cao 1,4m duoc dit & dd cao 1,8m so voi tAm mit (tinh dén mép dudi cua
man anh). Dé nhin r& nhat phai xac dinh vi tri ding sao cho goc nhin 16n nhat. Hay xéac dinh vi tri do.
32> =32y +3y° —92+3y+4=0

b/ Giai hé phuong trinh: )
3y —6xy+2x—-10y+3=0

Cau 10 (1,0diém). Cho z,v, 2 1a cac s6 thuc duong thoa man diéu kién: z° + y° + 2° = 3. Ching minh

rang—y+% >3,

z x oy
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HUONG DAN CHAM

Céau Pap an - cach giai Piém
Caul | Khao sat su bién thién va vé& dd thi cia ham sé: y = 2° — 62> + 9z —1. 1.0
+ Téap xac dinh: D = R
+ y =32 -122+9
r=1=>y=3 0.25
y=0&
r=3=>y=-1
+ Gidi han: limy =-—0 lim y =+
T——00 T—>+o0
+ Ham s6 dong bién trén cac khoang (—oo; 1) ; (3; +oo) va nghich bién trén
khoang (1;3) 0.25
+ Ham sb dat cuc dai tai z = 1 = Yop =3
va dat cuc tiéu tai z =3 = Yop =1
X -0 +o00
. + 0 - +
y 0.25
+o00
Yy
-00
+ Do thi
0.25
Cau 2 . . . 20 -1 ., ., .
Viét phuong trinh tiép tuyén cta duong cong (C'):y = , bibt tiép tuyén
T+2 1.0
song song v4i duong thang d : Sz —y + 2016 =0.
, 5
+ Yy =—
(a: + 2)
C 0.25
+  Goi (1,1, 2 toa do tiép diém
Phuong trinh tiép tuyén c6 dang: v = v/ (azo)(m — :1:0) +9,
+ Tiép tuyén song song voi dudng thang d nén:
, 7 =-1=y,=-3 0.25
y(:L’O)=5<:> o_ ; 0_7 .
r,=-3=>y,=
o y=5r+2 0.25
Phuong trinh ti€p tuyén la: '
¢ P L,:sxuz 0.25
Cau 3 | Gidi cac phuong trinh sau: 1.0
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a/ V3sin2x —cos2z =2sinz.

= —Sin2x—lcos2a: =sinz
2 2

: T . T .
& sin 2z cosg —smgcos 2 =sinzx 0.25
o sin| 22— % | =sina
6
r=" k2
S 0.25
St
T = k —
18 3
b/ log,(2" +3)=2—=z 05
2" +3=2""
« 0.25
27 432"-4=0
2" =1
‘ < r=0 0.25
2" =—4(VN)
A 2016
Cau 4 a/ Tim phan thyc, phan 4o va tinh modun cia sé phic z = (1 + z) 05
1008
o (1) =2i = (14d) = ((1 + z)zj
0.25
_ (22.)1008 — 71008 ;1008 _ ~1008 (i4 )252 _ 1008
+ Phan thuc: 2'°®  Phan 40: 0 mo dun z: ‘z‘ = 008 0.25
b/ Tinh s6 dinh cia mot da giac 16i biét s6 dudong chéo cia da giac 16i d6 1a 170
duong chéo.
+ Goi n(n e Nyn > 3) 1a s6 dinh cua da giac.
+ DPa giac ¢c6 n dinh = ¢6 n canh.
+ Cu hai dinh cho ta 1 canh hoac 1 duong chéo 0.25
. . 5 n! n (n - 1)
— tong s0 canh va duong chéo la: 7 = =
(n—2)12! 2
= S6 dudng chéo cua da giac 1a:
n (n — 1) ) n =20
———n=170&n"-3n-340=0 < 0.25
n=-17
Vay da gidc can tim c6 20 dinh.
Caubs z
2
Tinh tich phan sau: I = J.(Zx + sin :1;) cos zdx 1.0
0.25

’\4
O"—.N\N

sin . cos zdx + I 21 cos xdx
0
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3 3 3
I = Isin x.cos xdx = Isin rdsinz = —sin’z| = 1 0.25
0 0 2 0
2 u =2z du = 2dx
I, = J. 2x cos xdx bat = )
0 dv = cos zdz v=sinz
0.25
. 2
I, =2z sima:‘2 — ZJ. sin xdx
0
0
> 3
=7z+2cos:1:‘§=7z—2 :>I=7z—§ 0.25
Cau 6 | Cho hinh chop S.ABC, c6 ddy la tam gidc ABC vuong can tai A, AB=AC =a
va M la trung diém cua canh AB. Hinh chi€u vuéng goc cua di€m S 1én mat day
(ABC) trung v6i tam dudng tron ngoai tiep tam giac BMC va goc gitra SA v6i mat 1.0
day (ABC) bang 60°. Tinh theo a thé tich khoi chép S.BMC va khoang céch tir B
dén mp(SAC).
s
0.25
+ Goi D 14 diém d6i xtmg véi A qua BC = ABDC la hinh vudng.
+ Goi I 1a hinh chiéu ctua S Ién mp(ABC) = I nam trén duong chéo
AD sao cho Al = %AD
. . 1
+ Thé tich khoi chép SBMC: V., .= §SABCM.SI
1 o a
+ S senr :EBM.BC.sm45 :?
+ IA 13 hinh chiéu cua SA 1én mp(BCM)
— ST = Al tan 60° = a2 3= 306
4 4
v 1 a’ 3a\/g _ a3\/g
= SABCM_g'Z' 4 16 0.25
4
+  d(B,(94C))=Zd(1,(540))
3 0.25

+ Goi K, H 1an luot 13 hinh chiéu cua I 1én AC va SK.
IH 1 SK (1)
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= AC L(SIK)Ma IH < (SIK) = IH 1L AC (2)

AC L IK
AC L SI

Tir (1) va () suy ra IH 1 (SAC) = d(],(SAC)) = IH

+ Xeét tam giac SIK vuong tai [ co: K = %a;SI = 3@;/g
0.25
SI.IK 3av42
= IH = =
Sr*+IKk* 28
Cau 7 | Trong khéng gian Oxyz cho hai diém M (1 ;2 ;-2), N (2; 0 ; -1) va mit phang
(P):3z+y+22-1=0. 1.0
a/ Viét phuong trinh mit phang (Q) qua 2 diém M; N va vudng goc (P).
+ MN=(L-21)
+ Vec to phap tuyén ctia mp(P) 1a ﬁ = (3; 1; 2) 0.25
[MN, ﬂ = (-5:1,7)
+ Phuong trinh mp(Q): -5z +y+72+17=0 0.25
b/ Viét phuong trinh mit cau (S) tam I ( -1; 3; 2) va tiép xac mit phang (P).
3(-1)+3+2.2-1 3
+ d(f,(P)) = | | = 0.25
Jo+1+4 J14
tam I (~1;3;2)
+ Mit cau (S):
bk R =d(I,(P))= =
J14 0.25
2 2 2 o
Co phuong trinh la: (z+1) +(y—3) +(z2-2) =—
phuong (z+1) +(y=3) +(=-2) =3
Cau8 | cpo tam gidc déu ABC noi tiép trong duong tron (C’ ) 4yt —4y—4=0va
canh AB c¢6 trung diém M thudc dudng thing d : 2z —y — 1 = 0. Viét phuong 1.0
trinh duong thang chira canh AB va tim toa do dinh C.
A
o !
0.25
B
c
tam 1(0;2)
+ Duong tron (C) co:
bk R =22
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+ Goi M(m; 2m-1) . Do tam giac ABC déu ndi tiép trong (C) nén

m=1
2
IM:E©5m2—12m+7:O<:> 7 025
2 m = —
5
+m=1suyraM(1; 1)
Khi d6 AB qua M va nhan IM = (1;-1) lam viptnén AB: z—y =0 0.5
Mgt khic IC = 2MI = C(-2;4)
7 79 . <
+ sz suy raM g,g Phuong trinh canh AB: 7x—y+2 =0 Mat
0.25
khac IC =2MI = C E,g
55
Cau9 ) a/ Mot man anh hinh chi nhét cao 1,4m duge dat ¢ d6 cao 1,8m so voi tam
mat (tinh dén meép dudi cua man anh). D€ nhin 16 nhat phai xac dinh vi tri dang
sao cho goc nhin 16n nhat. Hay xac dinh vi tri do.
0.25
Theo yéu cau bai toan ta can xac dinh OA d&& BOA 16n nhit. Didu nay xay
rakhi tan BOA 16n nhat.
bat OA = z(m),z >0
Ta cé
A — AOB 1,4
tan BOC = tan(A0C - A0p | = MRACC_EACE. L5
l+tan AOC.tan AOB =~ +5,76
R 1,4z
Xétham f(z)= —"——
f( ) > +5,76
Bai toan tré thanh tim z > 0 dé f (x) dat gia tri 16n nhat.
1,427 +1,4.5,76 0.25

Tact f(z) - (2> +5.76)

f'(a:) =0 =224

Bang bién thién:
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x ol 2,4 oo
7 A A i 1
A A A -
v S + (0]
4 A /' /' I
/ S : 84
A A A
y ! S 193 \
/ froor 1y, O
’ A b

Vay vi tri cho géc nhin 16n nhit cach man anh 2,4m

32" —3zy+3y° -9 +3y+4=0

b/ Giai hé phuwong trinh: ) 0.5
3y" —6xy+2x—-10y+3=0
327 —3zy+3y° -9z +3y+4=0
0.25
(3y-1)(2z-y+3)=0
. 1 .
+ V6idy—-1=0y = 3 thay vao pt(1) ta duoc:
x 2 =>y= !
16 ) )
37 10z +—=0s| 3 3
3 I SV
3 3 0.25
+ Véi y = 2z + 3 thay vao pt (1) ta dugc:
1527 + 27z +31 = 0(VN)
21 8 1
Vaynghiémcuahéla: | —;— |, | —;—
33 33
Cau 10 | cho z,y, 2 14 cac s6 thuc duong thoa mén didu kién: 22 + y* + 2> = 3. Chimg
. 1.0
minh rang WP 3.
z T oy
+ Binh phuong 2 vé bat dang thirc can chirg minh ta dugc:
2.2 2.2 2.2
xgz/ +yz2v xf +2($2+y2+22)29
z T 0.25
2 2 2.2 2.2
TV PE LT,
z T Y
+ Ap dung BDT C6 si cho hai s6 duong ta duoc
2 2 2.2 2 2 2.2
:I:y+yz 59 xy.yz =2 0.25
2 z’ 2z
2.2 2.2
(E Y
Tuong tu ta co: ‘f 5 ‘g s 0.25
Ty xz )
—t+t——22
z Y
+ Cong theo vé 3 bdt trén ta duoc diéu can chirmg minh. Pang thic xay ra 0.95

khi: z=y=2=1
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SO GIAO DUC VA PAO TAO KY THI TRUNG HQC PHO THONG QUOC GIA NAM 2016
THANH PHO CAN THO MON THI: TOAN

Thoi gian lam bai: 180 phiit, khéng ké thoi gian phat dé

PE THI THAM KHAO
(Dé ¢6 01 trang)

Cau 1 (1,0diém). Khao sat sy bién thién va v& dd thi (C) ciiaham sé y = —2* +42* — 3 .

2
2 L . . . 2x + 2
Cau 2 (1,0diém). Tim gia tri 16n nhat va nho nhat ciia ham s6: y = % trén doan [—7;2]
x
Cau 3 (1,0diém).

a) Giai phuong trinh  cos2x +2sinx —1—-2sinxcos2x =0

1 ]2:1;2+:1;
3
Cau 4 (1,0diém).
a) Tim modun cua sb phuc: z = 2 —\/gz' [% + \/gz]

b) Giai bét phuong trinh: 9% % < 3.

12

. . . 1

b) Tim hé s6 cuia s6 hang chira X2 trong khai trién Newton: (l— xt—=
X

Ciu 5 (1,0diém). Tinh dién tich hinh phing gi6i han boi cac dudng sau day:
y=2+z—1vay=z'+z—1

Cau 6 (1,0diém). Cho hinh ling try ABC.A’B'C’c6 day ABC 1a tam gidc déu canh bang a. Hinh chiéu

vudng goc clia A’ xubng mit phang (ABC) 1a trung diém cua AB. Mit bén (A4’ C'C) tao véi day mot goc

bang 45° . Tinh thé tich cta khéi lang try ABC.A'B'C’ va khoang cach tir B ¢én mp(AA’C’C) theo a.

Cau 7 (1,0diém). Trong khong gian véi hé toa d Oxyz, cho hai duong théng
d : r—1 = y T2 = =3 va d, :g:_y—l = z=06
1 1 —1 1 2 3

a) Chimg minh rang d, va d, chéo nhau.

b) Viét phuong trinh mp(P) chira d, va song song v6i d, . Tinh khodng céach giita d, va d,

Céu 8 (1,0diém). Trong mit phing toa d6 Oxy cho dudng tron (C) : (z — 5)* + (y — 5)* = 16. Viét phuong
trinh dudng tron (C’) di qua hai diém A(1;1), B(0;2) va tiép xtc véi duong tron (C).
Cau 9 (1,0diém).

a) Trong mot xuong co khi chi ¢6 nhiing thanh st ciing kich ¢& dai 7,4 mét. Ngudi chit mudn cac
tho ctia minh cat mdi thanh sit thanh cac doan 0,7 mét va 0,5 mét dé tién cho viéc st dung. Cong
viéc can 1000 doan 0,7 mét va 2000 doan 0,5 mét. Hiy trinh bay phwong an cit cac thanh sét trén
sao cho tiét kiém vat li¢u nhat.

b) Giai phuong trinh sau trén tap sd thuc: \z° + 22 + 22 —1 = /32° + 4z +1

Ciu 10 (1,0diém). Cho a,b,c 1a cac s6 duong thoa man ab + be + ca = abe. Chimg minh rang:
1 1 1
<

+ + <
a+3b+2¢c b+3¢c+2a c+3a+20 6
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HUONG DAN CHAM

Caul Pap an - cach giai Piém
Khéo sat sy bién thién va vé do thi (C) ciahamsd y = —z" +42° — 3 .
* Tap xac dinh: D = R
« Pao ham: ¢’ = —42° + 8z
* Cho
'=0 42° + 82 =0 & da(—2> +2)=0 =0 =0 LT
=0< —4x =0 4z(—2 =0 = Nl
Y P +2=0" |2 =2 |z =42
* Gi6i han: lim y = —o00 ; lim y=—oc0
T——00 T—400
« Bang bién thién
X |—o00 —\/5 0 \/5 +00
y' + 0 - 0 + 0 -
y
—00 -3 —00
« Ham s DB trén cac khoang (—oc; —\/5),(0; \/5) , NB trén cac khoang
(—+/2:0),(2;+00)
Ham s6 dat cuc dai yep =1 tai xg = i\/g , dat cuc tiéu ycr = -3 tai
Tor = 0.
« P6 thi ham so:
Céau 2 ; . . 2492 2
Tim gi4 tri 16n nhét va nhé nhit cha ham sb: y = % trén doan [~ ;2]
i
2
. 2 2 ..
*Himso y = i lién tuc trén doan [—1;2]
z+1 2
;o 7+ 2z
(z + 1)
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z=0¢[-1;2]

‘Choy' =02’ +2r=0&
AR R PR PR

+ Tacd, f(0) =2 fﬁng f@)==

* Vay, mlny—Qkhlx—O maxy—go khi z =2
(—3:2] [—3:2]

Cau3 | a) Giai phuong trinh  cos2x +2sinx —1—2sinxcos2x =0 (1)
(1) & cos2x(1-2sinx)—(1-2sinx) =0
< (cos2x—1)(1-2sinx) =0
Cos2x =1 <=> x=kr, keZ
sinx:1 & x:z+k27zhoac x=5—”+k27z,kez
2 6 6
1 2z2+$
r 2
b) Giai bat phuong trinh: 9 % < 3[5
A 2% 1 o 422 2z 1-22% 2 2
Ta co, 9 <3.§ =3 <3 &0 —r—1<0
Tap nghiém cua bat phuong trinh 14 khoang: S = (— 333)
Caud a) Tim modun cta s6 phirc: z = 2 — \/_z [ +\/_z]
z2= 2— \/_ [ —|—\/_]—4+iz
2
— 424_[%] — 164_%: %:@
\} 2 \ 4 \ 4 2
1\
b) Tim hé s cua s6 hang chira X8 trong khai trién Newton: (1— x* — —)
X
12 12 K
1 1 1
Taco: | x*+=-1| =[1-| x*+= Z( 1) R 038
X X X
ii 12-k y AkSi
= 1) C12CI !
k=0 i=
Tachon: i,k eN,0<i<k<12;4k-5i=8
=i=0,k=2;i=4,k=7;i=8,k12
Vay hé sb cn tim la: C},.CJ —C,.C7 + Cl2.C} =—27159
Tinh dién tich hinh phang gi6i han b(n cac duong sau day:
y=2’+z—1vay=2z'+z—-1
Cau 5

cChoz’+z—1l=z'4+z-1er’—2'=022=02z==+1

e S = f711|w2 —x4|da:
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Céaubs

o 15

0 L
A
1 3 5

Cho hinh ling truy ABC.A'B'C’ ¢6 d¢ay ABC la tam giac déu canh bang a. Hinh
chiéu vudng goc cia A’ xubéng mit phang (ABC) Ia trung diém ctia AB. Mit bén
(AA'C'C) tao véi day mot goc bang 45°. Tinh thé tich ciia khdi ling tru
ABC.A'B'C'" va khoang céch tir B dén mit phang AA’C’C theo a. .

* Goi H,M,I lan lugt 1a trung diém cac doan AB,AC,AM
* Theo gia thiét, A'H | (ABC),BM L AC
Do IH la duong trung binh tam giac ABM nén
IH||BM =1IH 1 AC
*Taco, AC LIH AC L AH=AC 1L IA

Suy ra goc giita (ABC) va (ACC'A’) la A'IH = 45°

« A'H = IH.tan45° = IH :%MB _ ¢

3
7 4
Vay,thé tich lang truy la:

3
V= Bh— %BM.AC’.A’H _L “*2/5 0 ‘“2/5 =37 dvdt)

< d(B,(AA C'C)) = 2d(H,(AA C'C))
HE L SI

HE 1 AC
! R S a3

2: 2 |2: 2:>HE
HE* HD*> HA® 3a J32

- Dung HE 1 ST = = HE 1 (AA'C'C)

Ve d(B,(ANC'C) =2 (AN 0'0)) =23

a
V32

Cau7

Trong khong gian véi hé toa dd Oxyz, cho hai duong thang
dl:x—1:y+2:z—3Vad2:£:y—1:z—6
1 1 -1 1 2 3
a) Chimg minh rdng d, va d, chéo nhau.

b) Viét phuong trinh mp(P) chtra d, va song song v6i d,. Tinh khoang

cach gilta d, va d,
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» d1 di qua diém M, (1;—2;3), co vtep 4, = (L1;—1)
- d2 di qua diém M, (—3;2;—3), cO vicp i, = (1;2;3)
* Taco [u,u,] = (5;—4;1)

1772

_

va M M, = (—4;4;—6)

_

[, 1, ].M M, = 5.(—4) —4.4 +1.(—6) = —42 = 0, do d6 d1 va dz chéo nhau.

Mit phang (P) chira d, va song song vdi d, .
* Diém trén (P): M, (1;—2;3)
* vtpt ciia (P): n = [u,,u,] = (5;—4;1)

* Vay, PTTQ cia mp(P) la: 5(z — 1) —4(y +2) +1(z —3) =0
& or—4y+2—-16=0

- Khoang cach giita hai dudong thiang di va dz bang khoang cach tir M2 dén
mp(P):

dd.d) = dM (P)):|5.(—3)—42+(—3 —16) _ 42 e

1772 27 \/52 +12 \/E

Céau 8

Trong mit phang toa d6 Oxy cho duong tron (C) : (x —5)% + (y — 5)* =16. Viét
phuong trinh duong tron (C”) di qua hai diém A(1;1), B(0;2) va tiép xtc véi
duong tron (C).

Goi d la duong trung truc doan AB thi phuong trinhdla © z—y+1=0

Goi I’ va R’ lan luot 13 tAm va ban kinh ctia (C”), I'€ d < I'(t;t + 1)

THI1: (C) va (C’) tiép xuc ngodi: II'= R+ R'=R+1'A

e Jt—5P +(t— A =4+ +(t—1)

St=1=1'12),R' =1

Phuong trinh (C°) (z —1)* +(y —2)* =1

TH 2: (C) va (C”) tiép xtic trong
ImI'=|R-R|=|rR-1'4

e Jt—57 + (-4 = ‘4—#«/1&2 (17
st=4=1'45),R'=5

Phuong trinh (C°) (v —4)* + (y — 5)* = 25

Cau 9

a) Trong mét xuong co khi chi c6 nhiing thanh sat cung kich c¢ dai 7,4
mét. Nguoi chit mudn cac thg ctia minh cit mdi thanh sat thanh cac doan 0,7 mét
va 0,5 mét dé tién cho viéc st dung. Cong viéc can 1000 doan 0,7 mét va 2000
doan 0,5 mét. Hay trinh bay phuong 4n cit cic thanh sit trén sao cho tiét kiém
nhét vat liéu nhat.

Muébn tiét kiém vt liéu nhat thi phai cé‘t mdi thanh 7,4 mét thanh a doan 0,7 mét
va b doan 0,5 mét sao cho khong c6 phan du. Tuc 1a can giai phuong trinh

0,70 +0,5b =7,4 < Ta +5b =74 (1)

D@ thay a,b € Z;0 < a <10,0 < b < 14

, G=2=b—12
T (1) = b=15—a—+12% 5 1720 4 hétcho 5 =
5 5 a=T7T=b=5
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Nhu vay ta c6 hai cach cat thanh 7,4 mét sao cho tiét kiém nhat:
Cach 1: Cat 2 doan 0,7 mét va 12 doan 0,5 mét
Cach 2: Cat 7 doan 0,7 mét va 5 doan 0,5 mét

Goi x 1 s6 thanh sit cat theo cach 1 vay 1a s6 thanh sat cat theo cach 2, ta ¢ hé
| 2% + Ty = 1000 =121
{12:5 + 5y = 2000 < {y =108
Nhu vay ta dﬁ‘cét dugc 2x+7y=998 doan 0,7 mét va 12x+5y= 1992 doan 0,5 mét
Do d6 ta chi can cat thém 1 thanh sat 7,4 mét theo cach 1 thi du yéu cau dat ra.

Vay ta can cat 122 thanh moi thanh 2 doan 0,7 mét va 12 doan 0,5 mét va cat 108 thanh
moi thanh 7 doan 0,7 mét va 5 doan 0,5 mét.

b) Giai phwong trinh sau trén tip s thyc:

Nzt 422 +2z —1=+32" +4z+1 (1) Diéukién: z >

a=~N2rx—12>0 o> =2x—1
=
pat |0 =322 +4z+1>0 |b® =32" +4z+1

=a’+b0? =32 +62 = 2> +21 =

N | —

a’ +b?

2 42 b>a _
PT (1) trd thanh (|0 —p_qe] ) a3,
a”+b"—3ab=0 2
2x—1:¥\/3x2+4x+1
J5+1
~ T =
Caul0 |Caul10(, Odlem) Choabclacac s6 duong thoa min ab+bc+ca—abc.
Ching minh rang: + ! + ! < -

+3b—|—20 b+3c+2a c+3a+2b

Taco ab—i—bc—f—ca:abc(:)i—i—i—i—i:l

a b ¢
Taco ! ! <1( ! +i)
a+ 3b+2c (a+20)+3b 4°a+2c 3b
Mt khae —— —— 1 1L 11
a+2c a+c+c 9a b c
, 1 111 2 1 1,1 1 2
dodd: ———— <~ = (-+ )+ —|=—(—+-+—) (1)
a+3b+2c 400% ¢ T3 1230 b 3¢
Tuongtu;<1(1+1+ )(2)
b+3c+2a 12 3b ¢
1 1,1 1
< St )(3)

c+3a+2b 12 3¢ a

Cong (1), (2) va (3) theo vé ta dugc:
1 1 1 < 1

+ +
a+3b+2c b+3c+2a c+3a+2b 6
Ping thirc xay ra khi a=b=c=3
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