DE THI THU KY THI THPT QUOC GIA 2016
Deé s6 02 Mbén : TOAN
Thoi gian lam bai 180 phit

Cau 1 (2,0 diém). Cho ham s6 y = 2* + (m + 1)2® — 2m — 1.
a) Khdo sit su bién thien va vé do thi ctia ham s6 da cho khi m = 1.
b) Tim tat ca cic gid tri cia m dé ham s6 da cho c¢6 ba diém cyc tri.

Cau 2 (1,0 diém).

sin 2z + cos 2x — 3\/§sinx -2 _
(sinx + cos x)2
b) Tim s6 phtic z thda man 22 = /22 4 22.

Cau 3 (0,5 diém). Giai phuong trinh 22*+!1 —3.27 — 2 = 0.

a) Giai phuong trinh 1.

xt =223 4+ 20 — 1

Cau 4 (1,0 diém). Gidi bat phuong trinh \/z >
au 4 (1,0 diém). Giai bat phuong trinh /z s Y S

1
Cau 5 (1,0 didm). Tinh tich phan [ = / z <\/x2 T4 ex> dz.
0

Cau 6 (1,0 diém). Cho hinh chép S.ABCD c6 day ABCD la hinh vuong, BD = 2a; tam giéc
SAC vuong tai S va nim trong mit phing vuong géc véi day, SC = av/3. Tinh theo a thé tich
khoi chép S.ABCD va khoang cach tit diém B dén mit phang (SAD).

Cau 7 (1,0 diém). Trong mat phing véi hé toa do Oxy, cho hinh chit nhat ABCD c6 dién tich
bing 6. Dudng thing chita BD c6 phuong trinh 2z +y — 12 = 0; duong thang AB qua diém
M (5;1); duong thang BC qua diem N(9;3). Viét phuong trinh cdc canh clia hinh chi nhat biét
diém B c6 hoanh do nguyen.

2 2 - 1
Cau 8 (1,0 diem). Trong khong gian vé6i hé toa do Ozyz, cho hai dusng thang d; : a 5 =
y—_33 = g, dy : xg5 = % = Z+55 va mit phang (P) : o — 2y +2z — 1 = 0. Tim hai diém M

thuoc d; va N thuoc dy sao cho M N song song véi (P) va cach (P) mot khoang bang 2.

- 2 P . .2 .2 . 1 " .z
Cau 9 (0,5 diém). Tim heé s6 ctia s6 hang chita #'° trong khai trién bieu thitc (x3 — —2) , biét
T

n 1a s6 tu nhién théa man C! = 13C" 2.

Cau 10 (1,0 diém). Cho cac s6 thuc khong am a, b, c théa man diéu kien ab + be + ca = 1.
Chitng minh bat déng thic :
2a 2b -1 3

<
a2+1+b2+1+02+1 2

Hét
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De-l-hﬂ-hUNet DE THI THU KY THI THPT QUOC GIA 2016

Mbén : TOAN
Pap an dé sd 02 Thoi gian lam bai 180 phait
Cau 1a (1,0 diém).
V6i m = 1 ham s6 trd thanh y = 2* + 222 — 3.
e Tap xac dinh : D =R. y
2 A
e Su bién thién :
+ Gid6i han tai vo cuc :
lim y=+o00; lim y=+o0.
T—+00 T——00
+ Bang bién thieén :
y =42 +4r =4dw (2% + 1),y =0 2 =0. _
1\ 0 1 T
— 0 0 + 00
Y — 0+
+ 00 + 00
y \ /
-3
-3
Ham s6 dong bién trén khoang (0; +00)

Ham s6 nghich bién trén khoéng (—00;0).
Ham s6 dat cuc tiéu tai z = 0; yor = —3.
e Do thi :
+ Cét Oz tai hai diém (—1;0) va (1;0).
+ Nhan truc Oy lam truc déi xing.

Cau 1b (1,0 diém).

r=0

202 =—m—1"

Ham s6 da cho ¢6 ba diém cuec tri < ¢ ¢6 ba nghiém phan biet © —m —1>0 < m < —1.
Vay v6i m < —1 thi ham s6 da cho c¢6 ba diém cuc tri.

Dao ham ¢ =422 + 2(m+ Dz =22 (222 +m+ 1); ¢y =0 &

Cau 2a (0,5 diém).
V6i diéu kién tanz # —1, phuong trinh da cho tuong duong vdi

sin 27 + cos 2z — 3v2sinz — 2 = 1 + sin 27 < 2sin®z + 3v2sinz -2 = 0

[ sinz = —v/2 (loai)
nd V2
sinx'=——
L 2
- T .
T=-7 + k27 (loai)
= om

)
Vay phuong trinh da cho c6 nghiém z = Iﬁ + k2 (k€ Z).
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Cau 2b (0,5 diém).
Goi z =a+bi,(a,b € R) = 22 = a® — b* + 2abi. Khi d6

22 =V22+ 225 a® — b2+ 2abi = V242 — 22
{ a? — b? = \/2a2 — 2b?
=

2ab =0

a? — b? = \/2a2 — 2b?
& a=20
b=0

Véia=0=b=0;véib=0= a=0 hoic a = +2.
Vayz:()vaz:j:\/i.

Cau 3 (0,5 diém).
Phuong trinh da cho tueng dwong véi :

2t =2

3 0= [ 27 = —5 (v0 nghiém) o

Vay phuong trinh da cho c¢6 nghiém duy nhat z = 1.
Cau 4 (1,0 diém).
V6i dieu kién z > 0, bat phuong trinh da cho tuong duong véi :

(r+ D@ -1° < (Va) (z—1)°
\/E>x[(x—1)2+1] x+1>(q:—1)2+1

(1)

t? t4 4 3t
211 trén R c6 f/(t) = (t2_|——1)2 = O,Vt € R.
+

Lai c6 f(t) lien tuc trén R nén luon dong bién trén R.

Xét ham s6 f(t) =

Dod()(1)<:>f(\/E)2f(x—1)<:>\/§2x—1<:>0<x<3+\/5.

2
3+V5

T2

Vay bat phuong trinh da cho c6 tap nghiem S = (O

Cau 5 (1,0 diém).
1 1

Ta Cc’)]:/:L‘\/xz—l—ldx%—/xemdm:]1+]2.

0 0
Ditu=v22+1e v’ =2>+1= udu = zdz.

. vz 3VE 92 1
Déicéma::():>u:1;x:1:>u:ﬂ,tacéllzfuzdu:g :—\/_3 )
1 1
1
= du=d
Dat{u o :>{ Y o ,tacéfgzxeﬂé—/e””dx:e—eﬂé:l,
dv = e*dx T =e"
0
2v2 -1 2vV2+ 2
Vaylzll+12:\/_T~|—1: ‘/_3+ .

Cau 6 (1,0 diém).
Tam giac ABD vuong can tai A vi c6 BD = 2a, suy ra AB = AD = a\/2.
Day ABCD la hinh vuodng nén c6 dién tich Sypcp = AB? = 24>
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Goi H 1a hinh chiéu cia S tren AC, ta c6 (SAC)L(ABCD) nén SH 1 (ABCD).
Tam giac SAC vuong tai S nén SA = VAC? — SC? = v/4a? — 3a? = a.
SA.SC B a.a\/3 B a3
AC 20 2
Do d6 thé tich khéi chép S.ABCD 1a Vg apep = = SABCD SH = 3

Tu do suy ra SH =

26“/_ a_3
Vet

3 2
Tam gidc SAH vuong tai H nén HA = v/SAZ — SH? = /a2 — % - % — CA=4HA.
Ta c6 BC||AD, do d6 d (B, (SAD)) =d(C, (SAD)) =4d (H,(SAD)).
Goi K 1a hinh chiéu ctia H trén AD, ta c6 SK1AD va HK LAD nén AD1(SHK).
Goi I 1a hinh chiéu cta H trén SK, ta c6 HI LSK va HI1 AD nén HI 1 (SAD).
Tu do6 suy ra d (B, (SAD)) =4d (H,(SAD)) = 4HI.
2

Tam gidc AHK vuong can tai K nen HK = AH sin45° = %.

HS HK 21
Tam giac SHK vudng tai H nén HI = 2 = a\/_'

VHS*+ HK? 14

) 2a+/21
Vay khoang cach tit B dén (SAD) lad(B, (SAD)) = 4HI = “?_.

Cau 7 (1,0 diém).
—
Ta c6 B € BD nén B(t;12 — 2t) — ME = (t=5;11—2t), NN = (t —9;9 — 2t).
Lai ¢c6 ABCD la hinh chi nhat va M € AB, N € BC nén

24
J\WBUW?:o<:>5t2—541t+144:o<:ns:6hoact:E (loai) = B(6:0)

Duong théing AB c6 Uah = ]\ﬁ =(1;-1) = nah = (1; 1) mén c¢6 phuong trinh x +y — 6 = 0.
Duong thing BC ¢6 upd = NB = (—=3; —=3) = nip¢ = (1; —1) nén ¢6 phuong trinh z—y—6 = 0.

Lai 6 D € BD = D(t;12 — 2) = AD — d(D; AB) = |tﬁ’op d(D: BC) = 3“\/5'.

3
Khi d6 SABCD:AD.CD:6<:>§(t—6)2=6<:>t=10 hoac t = 2.
Véit=10= D(10;-8) = AD :2—y—18=0,CD : 2 +y—2=0.
Véit=2=D(28)=AD: 2 —y+6=0,CD:2+y—10=0.
VayAB:2+y—6=0,BC:2—y—6=0,AD: 2 —y—18=0,CD :x4+y—=2=0
hoic AB:z+y—6=0,BC:2—y—6=0,AD:2—y+6=0,CD:z+y—10=0.

Cau 8 (1,0 diém).
Taco M € dy = M(]. + 2t1;3 — 3t1,2t1)7 N e dy = N(5 +6t2,4t2, -5 — 5t2)
Suy ra MN = (4 — 2t1 + 6t2; -3+ 3t1 + 4t2; -5 — 2t1 - 5t2).
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Vi M N||(P) nén ta co :
—

1+2t; —2(3—3t 4t =
Laicéd(MN,(P)):d(M7(P)):2<:>| + 2t (2 3t1) + 1|:2<:> il_(l) )
L=

Vi £, = 0 =ty = 0 = M(1;3;0), N(5; 5),t1—1:>t2——1:>M(3 0;2), N(—1; —4; 0).
Vay M (1;3;0), N(5;0; —5) hodc M (3;0; 2),N( —4;0).

Cau 9 (0,5 diem).
Véi dicu kien n € Z,n > 4 ta co

n(n—1)(n—2)(n—3) 13n(n—1)

2 _ _
1 = o Sn —bn—150=0&n=15

C=13C"2 =

Véin = 15tacod ($3—i2) = (x ——) ZC’ 15k( ) ZC’ k 1570k,
T

S6 hang chita ' 14 s6 hang chita ¥ théa man 45 —5k=10k=T.
Vay he sb ctia s6 hang chita z'® 1a O7,(—1)" = —6435.

Cau 10 (1,0 diém).
T gi& thiét ab+bc+ca =1 tacod a*+1 = a’*+ab+bc+ca = a(a+b)+c(b+a) = (a+b)(a+c).
Tuong tu b* + 1= (b+c)(b+a) vaic? +1 = (c+a)(c+ D).

T do suy ra :
a N b a p b B 1+ab
a?+1 *+1 (a+bd(ate)  (b+c)b+a) /(a2+1)(B2+1)(c2+1)
B 14+ ab 1 o 1
VA +a)?+ (@—gf VERL VI
2a 2b 2 -1 2 c?—1 2 2
Hay + +

< =1 — )
a?+1 bP+1 2+1 \/02+1+02+1 * 21r1 2+1
. 2 2 2 4
Xét ham s f(t) :l—l—?_t_? tréen [1; +00) c6 f(t) :—t—z—l—t—g, 'H)=0&t=2.
Bang bién thién :

t 1 2 +0o0
]+ 0 -

3
f(t) 1/2\1

. ] 3
Tu bang bién thién ta c6 [ﬂa()}g)f(t) = f(2) = 5 hay 1+ s < 5

Ta c6 bat dang thiic can chiing minh.

Hét
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