3O GD-DT BAC NINH DE THI THU THPT QUOC GIA
TRUOGNG THPT LUONG TAI SO 2 NAM HOC 2015-2016
Moén: Toan hoc
(Thoi gian 180 phiit, khong ké thoi gian phdt dé)

Cau 1 (1 diém). Khao sat sy bién thién va vé do thi (C) ctia ham s6 y = 2° — 322 4 2.
Cau 2 (1 diém). Tim m dé ham s6 y = —z* +2(m +1)22 — 2m — 1 dat cyc dai tai z = —1.

Cau 3 (1 diém). Giai phuong trinh mit 6% + 2 = 3% 4 21,
1
sin @
Cau 5 (1 diém). Trong khong gian Ozyz, cho ba diém A(0;1;1), B(—1;0;2), C(2;3;0). Viét
phuong trinh mat cau (S) di qua A, B,C va c¢6 tam nam trén mit phang (Oyz).

Cau 4 (1 diém). Tinh [ = [ ——da.

Cau 6 (1 diém).

a) Cho 5sin®a — cos?

4

o = 3. Tinh gia tri cia bicu thitc T = sin*a — sin?2a — 5costar.

b) Mot hop dung 10 vien bi, gom 3 vién bi xanh, 3 vién bi dé, 4 vién bi vang. Ban A
lay ngau nhién 2 vién bi tit hop 10 vién bi d6. Sau d6 ban B lay ngau nhién 2 vién bi tir 8
vien bi con lai trong hop. Tinh xac suat dé A lay dudc 2 vién bi cting mau, dong thoi B
ciing lay dudc hai vién bi cling mau.

Cau 7 (1 diém). Cho hinh chép S.ABCD c6 day ABCD la hinh thoi, ABC = 60°, BC' = 2a,
hinh chiéu vuong goc ctia S trén mit phiang (ABCD) trung véi giao diem O clia AC va
BD, SO = a, G la trong tam tam gidc SBO. Tinh theo a thé tich khéi chép S.ABCD va
khoang céach giita hai duong thing AD va CG.

Cau 8 (1 diém). Trong mit phéng Ozy, cho tit gidc 16i ABCD c6 chu vi bing 12 va
dién tich bang 9, dinh A(2; 1), dudng phan gidc trong ciia goc BAD c6 phuong trinh
z—y—3=0. Tim toa do cac diém B, C, D biét D c6 ca hoanh do va tung do duong.
Cau 9 (1 diém). Giai bat phuong trinh 222.v/223 + 24z < 2% + 24 + 12.

Cau 10 (1 diém). Cho mq, my, m. 13 do dai ba duong trung tuyén ciia mot tam gidc c6

s C oA . s 3
chu vi bang 1 va dién tich S. Ching minh ring 3v3.5 <m?2+ m? +m?2 < 3

HET

Thi sinh khong duoc su dung tai liéu. Can bo coi thi khong giai thich gi thém.
Ho va tén thi sinh: ........ ... ... .. ... ..... Sé baodanh: ......... ... ..



DAP AN

Cau Noi dung Diém
1 Khdo sdt va vé do thi ham sé ... 1,00
e Tap xac dinh: D =R. e Giéi han: lim y = +oo, lim y= —oc. 0.25
T—400 T——00 ’
=0
e Daoham: v/ =322 —62. Taco y =0 322 — 62 =0 < * 5 -
xr =
p . 2 R ) . 0,25
Ham s06 nghich biéen trén (0;2), dong bien trén (—oo;0) va (2; +00).
Cuc tri: zcp = 0,ycp = y(0) = 2 va zor = 2,yor = y(2) = —2.
e Bang bién thien:
T |—00 0 2 ~+00
f(z) + 0 — 0 + 0,25
2 +00
f@) oo Sa
e DO thi:  Tam dbi xing 7(1;0). Bang mot s6 gia tri
z |—1 0 2 3
y -2 2 —2 2
v A
0,25
2 Tim m ... 1,00
Ta c6 ¢ = —423 +4(m + Da, o' = —122% + 4(m + 1). 0,25
HS dat cuc dai tai x = -1 thiy/(-1)=0<4—4m—-4=0& m = 0. 0,50
V6i m =0 thi y(=1) = =12+ 4(m + 1) = =8 < 0 nén z = —1 la diém cyc 0.95
dai ctia ham s6. Vay m = 0 1 gia tri can tim. ’




Giat phuong trinh ma... 1,00
67 +2=23"+2"" & (27 — 1) (3° — 2) = 0 < 2 = 0 hofic z = log;2. 1,00
Tinh tich phdan bat dinh (ho cdc nguyén ham,)... 1,00
sin x I ~d(cosz—1) 1 .d(cosz+1)
I = _ 1 ,alcosz—1) 1 .afcosz+1)
f(l—cosx)(l—l—cosx)dx 2f cosx — 1 2f cosz + 1 1.00
1 cost — 1 ’ L ’
2,n cosx + 1 ' _
Viét phuong trinh mat cau ... 1,00
Goi I1(0;b;¢) € (Oyz) 1a tam clia mat cau (S). Ta c6 IA = IB = IC <
%W —2=-3va3b—2=4 Timrab="7, c= 1?7 Vay 1(0;7;%7). 0,50
L1 o, x < 369
Ban kinh mat cau (5) la R=1A=4/—.
172 36% :50
1,00
Tinh gid tri cia biéu thic luong gidc... 0,50
2
Ta c6 5sina — cos?a = 3 vi sin®a 4 cos?a = 1 nén sina = 3 cos?a = 3 0,25
Vay T = (sin2 )2 — 4sin?acos?a — 5(C082 )2 =—1 0,25
Tinh xdc sudt ... 0,50
n(Q) = C% x C3 = 45.28 = 1260. Goi M la bién c¢d can tinh xac
suat. TH1: A lay 2 bi xanh, con B lay 2 bi doé hodc 2 bi vang, c6 0.95
C3(C3+C3F) = 27 cach. TH2: A lay 2 bi do, B lay 2 bi xanh hodc 2 |
bi vang, c6 C3 (C2 + CF) = 27 céach.
TH3: A lay 2 bi vang, B lay 2 bi xanh ho#c 2 bi dé ho#c 2 bi vang, c¢6
Cﬁ (032 + C?% + 022) = 42 cach. 0.25
- o6 vay Py~ X _ 8 |
Do d6 n(]\of) = 27+27+42 = 96. Vay P(M) = - = —.
Tinh thé tich va khoang cach ... 1,00
) 1 2a3./3
Taco OA=0C = a, OB =0D = a\/§, VS.ABOD = g‘SO-SABCD = 3 . 0125
Chon hé truc toa do Ozyz sao cho cac tia Ox,Oy, Oz lan luct trung
véi cac tia OD,0C, 0S thi O(0;0;0), A(0; —a;0), B(—av/3;0;0), C(0;a;0), 0.25
D(av/3;0;0), S(0;05a), G(——af;O; %)-
Tu dé tinh ducce AD = (av/'3;a;0), C@ = (—%g;—a;g), [ﬁ,@] =
0,25
2 2 9 2 )
— (%; _ \/§;_ a3\/§)7 1@ = (0;2a;0).
|Ab.cc|ac|
Vay d(AD,CG) = = : 0,25
|aD,cc]| 2
Tim toa dé diém B, C, D ... 1,00




Dat a=AB, b=BC,c=CD,d=DA,a+b+c+d=12. Ta

>

[\DI}—‘ ol = 3

1 — 1
9= SaBcp = Sapc + Scpa = E.ab. sin ABC + icd. sin ADC < —(ab + cd),

1 _ 1 —
9= Sagcp = Sapp + Sgcp = §.ad. sin DAB + ibc. sin BCD < —(ad + ¢b),
= 36 < (ab+ bc + cd + da) (1).

Dang thiic ¢ (1) xdy ra khi ABC = ADC = DAB = BCD = 90° hay
ABCD la hinh chi nhat.

0,25

2
W) (2). That vay, (2) <
(a—b+c—d)* > 0. Déng thitc 6 (2) x4y ra khi a + ¢ = b+ d. Thay
a+b+c+d=12 vao (2) dugc ab+bc+cd+da < 36 (3). T (1) va (3) suy
& (1) va (3) cting phai x4y ra dang thiic, tiic 14 ABCD la hinh chit nhat
théa man a+c=b+d, a+b+c+d =12, dan t6i ABCD la hinh vudng
c6 canh bang 3. Khi d6 dudng thang AC c¢6 phuong trinh z —y — 3 = 0.

Hon ntta ta c6 ab + be + cd + da < (

0,25

Goi C(t+3;t), tacod AC =322t +1)° =18t =2t = —4.

. ~ - 2 2 N 7 1 N 2
- V6i t = 2 thi C(5;2). Trung diém cua AC la I<§; 5) Duong thang BD
vuong goc véi AC tai I nén BD c¢6 phuong trinh z +y — 4 = 0. Goi

3 729
D(m;4—m). Tacé ID = — \/_ 2(m—§) :§<:>m:5,m:2.

0,25

Nhung diém D c6 ca hoanh do va tung do 1a s6 duong nén ta lay m = 2
va duge D(2;2), suy ra B(5' —1).

- Véi t = —4 thi C(—1;—4), va D(2; —4) hoac D(—1;—1), khong thoa man.
Vay B(5:—1).C(5:2), D(2:2).

0,25

Gidi bat phwong trinh ...

1,00

Giai bat phuong trinh 222v/223 + 247 < 22 + 242 4+ 12. (1)

Xét phuong trinh 222v/223 4 242 = 22 + 242+ 12 (2). Diéu kién 223 + 242 >

0 & o > 0. Thdy 2 = 0 khong 1a nghiém cta (2). V6i z > 0 ta dat
r? 412

y = o thi y > 0 va 22 + 12 = 2292 (3).

0,25

T (2) va (3 )taconQ\/ZL’Qxy —Qxy +24z, & 124y = 22%y (4) (doz >
0,y > 0). T (3) va (4) suy ra 2?—y? = 2zy*>—22%y < (v—y)(z+y+2zy) = 0
sr=y(doz>0y>0).

0,25

Thé y = = vao (3) ta duge 12+ 22 = 223 & 2 = 2, suy ra y = 2 (théa man
z > 0,y > 0). Thit lai thady = = 2 théa man phuong trinh (2). Nhu vay
(2) ¢6 nghiem duy nhat x = 2.

0,25




Bay gio, ta xét ham s6 lién tuc f(x) = 222223 4 24x — 22 — 242 — 12 Vi
x € [0;+00). Nho lap luan & trén, ta ¢6 f(z) =0 < x = 2. Do d6 trén moi

tap [0;2), (2; +00) ham f(z) khong doi dau. Kiém tra thay f(0) = =12 <0 | 0,25
nén f(z) <0 véi moi z € [0;2), va f(3) = 18v/126 — 93 > 0 nén f(z) >0
v6i moi z € (2;+00). Vay (1) & 0 <z < 2.
10 Chatng minh bat dang thic ... 1,00
1 1
Goi a,b,c la do dai ba canh ctia tam giac da cho, p = §(a +b+c) = 5
2 2 2 2
Ching minh duge (#) < % (1).
Suy ra p? = arbte : <§(a2+b2+62) =m2+m? +m? (2)
2 ~ 4 4 b ¢ 0,50
3
: — s _ 4
Ta1a10652zp(p—a)(p—b)(p—c)§p<(p a)+<p3 )+ C)> :12)_7
neén 3v/35 < p? (3). Tt (2) va (3) suy ra 3v/3S <m?2+m?2+m? (4). Dang
thic 6 (4) xay rakhia:b:c:g.
Chiradu’QCO<a<%,O<b<%,0<c<%.
= 4 1 1
Dantéig(mg—i—m%—i—mz):a2+b2—|—cz<§(a—l—b+c):§ 0,50

3 s se 1 .
hay m?2 4+ m? +m? < 5 (0). Tur (4) va (5) ta c6 diéu phai chiing minh.






