Vinastudy - Trwdng hoc Toan trwc tuyén lién cdp danh cho hoc sinh trén toan qudc
Chuyén boi duwdémg Toan tir 16p 4 dén l6p 12

BOI DUONG NANG LUC TOAN 7
HUONG DAN BAI TAP VE NHA
Tai liéu 16p hoc 7AV - 23/26 Nguyén Hong

HO VA TEN: L. Ngay hQC: ..o
CA?2

Cau 11. So sanh A=E+i+i+...+iv(yi l

HD:

. 1 1 1 1Y, 1 1 1 1
Ta CO. 3A:3.(54'3—24‘?+...+Bﬁj—1+§+3—2+3—3+...+3ﬁ
S 3A-A=1 L

uy ra 3A— -
1 1 1 1
2A=1-— = A=>-——_<=
399 2 2.399 2
1 1 1

A 1 1

Cau 12. Chang minh rang: 1., o7
41 42 43 78 79 80 12
HD:

Ta thay: L dén L coa0 phan sb.
41 80

L1 1 1 1 1 1
Viy —+—+—+.. ot —+—+—
41 42 43 78 79 80
1 1 1 1 1 1 1 1 1 1
=l —F—=+—+.. =t = |+ =t —F+—+...+—+— | (1)
41 42 43 59 60 61 62 63 79 80
V‘|i>i>....>i véi>i>...>i(2)
41 42 60 61 62 80

. 1 1 1 1 1 1 1 1 1
Tacd =| —+—+...+—+— |[+| =+ —+—+...4 —+—
60 60 60 60 80 80 80 80 80

20 20 1 1 443 7

=—+—=—+-=——=— (3)

60 80 3 4 12 12
Tu (1), (2), (3) Suy ra:

1 1 1 1 1 1 _ 7
—t—t—+...... —t—F—>—
41 42 43 78 79 80 12

Céu 13. Ching minh A=1+—+—+...+—<—.
3 3 3
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HD:
1 2 3 100 2 3 4 100
Taco: 3A= 3(3 32+ 3100j l+§+—2+3—3+...+3@
2 3 4 100 1 2 3 100
Suy ra 3A_A:(1+§+3—2+§+...+3@)—(§+3—2+3—3+...+@j
1 1 1 1 100
2A=3—2+¥+3—4+...+3@+1—W
_1(i+i+i+ +Lj+l_1@
2\32 38 3¢ " 3®) 2 230
.. 1 1 1 1
Ta co: B=3—2+3—3+3—4+...+3@
1 1 1 13y, 1 1 1 1
3B= 3(3 32+3—3+...+3@j—1+§+3—2+3—3+...+3ﬁ
S 3B-B=1 L
uyra 3BB—B= —
o1+ gt 1 1 1p 111
3% 2 23% 2727 22 4
.1 1100 1
Ma =—=.—<=
2 2390 2

Suy ra: A<1+1:§
4 2 4

2 3 100 3
?+¥+...+@<Z
1 1 1 1 1

Céu 14. Chung minh 1+i+—+ + <1.
4 16 36 64 100 144 196 2

Vay A=—+

HD:

11 1 1 1 1 1
—F—F—t+—F—+—+
4 16 36 64 100 144 196
12,1, 1. 1.1 1
22 42 62 g2 102 142

—i l+i +i <1 (2_1j<1
22 11 22 72 7 2

4
Cau 15. Cho tong : S_i i+...+i.Ch1’Jzng minh: §<S<ﬂ
31 32 60 5 5

HD:
1 1 1 1 1 1 1 1 1
= —4+—+.. . F— [+ —F—+. = |+ =+ —+...+—
(31 32 40) (41 42 50) (51 52 60)
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1 1 1 1 1 1 1 1 1

S5S<| —=+—=+.. = |+ =+ —=+.. A= |[+]| =+ =+...+ =
30 30 30 40 40 40 50 50 50
10 10 10

hay S< —+—+=—
30 40 50

47 48
suyra S<—<—
60 60

Viy S <g (1).

e 1 1 1 1 1 1 1 1 1
Mat khac: S>| —+—+.. +— |[+| —=+—+...+— |+| —+—+...+—
40 40 40 50 50 50 60 60 60
10 10 10
40 50 60
37 36

S>—>—
60 60

S>

3
S>§ 2

Tu (1) va (2) suy ra dpcm.

CA1l

Cau 5. Tim cac s6 nguyén X, y biét
c) Tim cé4c s6 nguyén duong x,y: 5—E Y | .

y Xy X
HD:
5—9:4—2—Z:5xy—10x:42—7y

y Xy X
=bx(y-2)=42-Ty
gy 2oTy =248 L 28 o B oy oo
y-2 y-2 y-2 y—-2

y-2e{,2}=>ye{34}
- Néu y = 3 thi 5x = 21, suy ra khdng c6 gié tri cia x
- Néu y = 4 thi 5x = 7, suy ra khdng c6 gia tri cua x

Vay khong c6 gia tri cua x, y thoa man dé bai.

Cau 8. Tim n nguyén, khac 0 dé phan s A= 15: +; c6 gia tri nho nhat, gié tri 16n nhét.
+
HD:
A_l6n+7 _ 4(4n+3)-5 4 5
4n+3 4n+3 4n+3
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A 16n nhét khi nho nhét, khi d6 4n + 3 13 sb nguyén &m Ién nhat, suy ran = -1

4n+3

A nho nhit khi I6n nhét, khi d6 4n + 3 1a s6 nguyén duong nhé nhat, suy ran =1

4n+3

O gid tri nguyén.

Cau 9. Tim sb tu nhién n dé phan sé 2n +3

HD:

biéu kién: neN

Céach 1:

Pé phan s6 — 3 gia tri nguyén thi

2n—2
(n+3)i(2n-2) = (n+3):[2(n-1)]=(n+3)i(n-1) =[(n-1)+4:(n-1) =4i(n-1)
Suyra n—1laudccua 4.
U'(4)={+1,£2;+4} matkhac n 1aso ty nhién nén n—1>-1 nén n—1e{-1;1;2;4}

Ta c6 bang sau:

n-1 -1 1 2 4
n 0 2 3 5
_3 ] 3
n+3 > 5 5 1
2n—-2 )
Loai Loai Loai

c6 gia tri nguyén.

Vay n =5 thi phan sb 2n+3

Céch 2:

Pé phan s§ i3
2n—2

(n+3)i(2n-2) =2(n+3):2n-2=(2n+6)}(2n—2) =(2n-2+8)}(2n-2) =8}(2n-2)

c0 gia tri nguyén thi

=4i(n-1).
Suyra n-1 lawdc cuaa 4
U'(4) = {£1;+2;+4} mit khac n 1a s ty nhién nén n—1>-1 nén n—-1e{-11;2;4}

Ta c0 bang sau:

n-1 -1 1 2 4
n 0 2 3 5
_3 > 3
n+3 5 5 5 1
2n-2 _ _ _
(loai) (loai) | (loai)
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Vay n=5 thi phan sb 2n 3 % gia tri nguyen.
Cau 10. Tim s6 nguyén n sao cho:

n+7
a)
3n

HD:

a) Pidukién: neZ

3n+2

1a s6 nguyén. b) 1a s6 tu nhién.

Dé phan s ;+7

c6 gia tri 1a mot s6 nguyén thi
(n+7):(3n-1)=3(n+7):(3n-1) =(3n+21) : (3n-1) =(3n-1+22) : (3n-1).
= 22i(3n-1) =3n-1e U(22).

U(22)={+1; £2; £11, + 22} .

Ta c6 bang sau:

3n—1 1 1 2 ) 11 11 22 —22
2 1 10 23
3 3 3 3
n (loai i 0 1 (logi vi 4 (oaivi | (loaivi | '
neZz) neZ) neZ) | nez)
A 7 4 1 0

Viy ne {014 74thi "L o6 gia tri nguyén.
3n-1
b) Piéu kién: neZ

n+2
4n -5

(3n+2):(4n-5) =4(3n+2):(4n-5) =(12n+8) : (4n—5) hay (12n-15+23):(4n-5).
=[3(4n-5)+23]: (4n-5)

Dé phan sb la sé tu nhién thi

Ma 3(4n-5):(4n-5) nén 23:(4n-5) =4n-5¢ U(23).
U(23)={£1; £23}.

Ta c0 bang sau:

4n-5 1 -1 23 —23
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3 9
2 7 2
. 1 .
" (loai vi (loai vi
nez) ne7z)
-5
A (loai vi 1
AeN)
Vay n=7 thi jn+2 la sb ty nhién.
~ \ X ~ 2 ~ c4n+5 , . 4 ~
Céau 11. Tim so6 nguyén n dé phan so 5 cO gia tri la mot so nguyén.
HD:
Diéu kién: neZ
Dé phan sb AN+S 1 sh nguyén thi

(4n+5):(2n-1) hay (4n—2+7):(2n-1) =[2(2n-1)+7]:(2n-1)
Ma 2(2n-1):(2n-1) =7:(2n-1) =(2n-1)eU(7)
U(7)={xL+7}.

Ta c6 bang sau:

2n-1 -1 1 -7 7
n 0 1 -3 4
A -5 9 1 3

4n+5

Vay ne{0;1—-3;4! thi 1a s6 nguyén.
ay ne{0;L,-3;4} S 1450 nguy

Cau 12. Vi gia tri ndo cua sé tu nhién a thi :
a) 8a+19 ¢ gia tri nguyén b) Sa—17
da+1 ' 4a—23

HD:

c6 gia trj 16n nhat.

biéu kién; aeN

8a+19

a) Pé la s6 nguyén thi
4a+1

(8a+19):(4a+1) hay (8a+2+17):(4a+1) hay [ 2(4a+1)+17|: (4a+1)

Ma 2(4a+1): (4a+1) =17 (4a+1) = (4a+1) eU(17)
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U(17) = {1, £17}.

Ta c6 bang sau:

da+1 1 -1 17 =17
_1 _9
2 2
a
0 (loai vi 4 (loai vi
aeN) aeN)
A 19 3
. 8a+19 . . o
Vay ae40;4} thi la s6 nguyén.
dy ac{04) thi 7= 1aso nguy
5 5 47
a1y gl Z.(4a—23)+7 . 47
b) Ta co: = = Y __ -
4a—23 4a-23 4a-23 4 4(4a—23)
pé 217 o gi& tri 1on nhat thi 4a—23 c6 gia tri nho nhat
4a—-23
Ma aeN nén 4a—-23=1=4a=24—a=>6.
Vay a=6 thi =17 o gid tri 16n nhat.
Cau 13. Tim cé4c s6 nguyén X,y sao cho N
Xx 3 6
HD:
Tace: 34+¥_5.305 ¥ 3.5 2y _ 3_5-2%
X 3 6 X 6 3 x 6 6 X 6
Do d6: x(5-2y)=18=2.32

Do X,y la cac s6 nguyén nén 5-2y 1a udc cua 18, mat khac 5—2y 1a sé 1é. Uéc Ié cua 18 la:

1-1,3-3,9,—9. Taco:

5-2y 1 -1 3 -3 9 -9
2y 4 6 2 8 —4 14
y 2 3 1 4 -2 7
X 18 -18 6 -6 2 -2

Vay c0 sau cap sb X,y & bang trén thoa man bai toan.

CA?2
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Céau 11. So sanh A=%+3i2+3—13+...+3%v6i 1
HD:

. 1 1 1 1), 1 1 1 1
Ta CO. 3A:3.(5_*—3_24_?+.“+3Ej_1+§+3_2+3_3+. 3@
S 3A-A=1 L

uy ra —A= _3@
1 1 1 1
2A=l-— = A=————<=
399 2 2.399 2
1 1 1 1

R 1
Vay A:§+3—2+3—3+...+3@<§

Cau 12. Chang minh rang: R S S L,

41 42 43 7 78 79 80 12
HD:

Ta thay: L odén L coa0 phan sé.
41 80

1 1 1 1 1 1 1 1 1 1
=l —4+—+—+. . t—F+—= |+ =+t —+—Fi.+—+— | (1)
41 42 43 59 60 61 62 63 79 80

Vi i>i>....>i va i>i>...>i )
41 42 60 61 62 80

. 1 1 1 1 1 1 1 1 1
Taco =| —+—+...+—=+—= [+ =+ —=+—=+...+—=+—=
(60 60 60 60) (80 80 80 80 80)

20,20 1.1 443 7

=—+—=—+—=—1—r (3)
60 80 3 4 12 12
Tu (1), (2), (3) Suy ra:
1 1 1 1 1 1 7
———+...... —_—t——>—
41 42 43 78 79 80 12
2,3, ,10 3

A , . 1
Céu 13. Ching minh A:§+3—2+3—3+...+3100 < h

HD:

.. 1 2 3 100 2 3 4 100
Taco: 3A=3.(§+3—2+§+...+ﬁ)=l+§+—2+—3+...+3ﬁ

2 3 4 100 1 2 3 100
Suy ra 3A—A:(1+§+3—2+§+...+3ﬁ)—(§+3—2+3—3+...+w)

1 1 1 1 100
2A:3_2+¥+3_4+“.+3E+1_W
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_E(LLL +Lj+l_1@

2' 32 33 34 399 2 2'3100
. 1 1 1 1

TaCO. B:3—2+3—3+3—4+...+3@

1 1 1 1)y, 1 1 1 1
3B:3'(5+3_2+3_3+"'+3@j_1+§+3_2+3_3+"'+3Ts

1
Suyra BB—B=1—3@
o+ gt 1 11 111
% 2 239 272 272 4
1 1100 1
Ma Z—=.= <=
2 2300 "3

Suy ra: A<1+l:§
4 2 4

A 1 2 3 100 3
Vay A=_+3_2+3_3+”.+W<Z

Céu 14. Ching minh 1+i+i+i+ 1 + 1 + 1
4 16 36 64 100 144 196

1
<=,

2
HD:

171 1 1 1 1 1
—t—t—+—+—+—+
4 16 36 64 100 144 196
2/+101.01.1.1 1
22 42 62 g2 10% 142

1(1 1 lj<l(2 l]<
22\t 227 72 4 7 2
4

Cau 15. Cho tong gt b, 1 Chung minh: 3.l
31 32 60

HD:
1 1 1 1 1 1 1 1 1
S=| =+ —=+.. = |H =t =+ A= |+ =+ =
(31 32 40) (41 42 50) (51 52 60)

(1 1 1 1 1 1 1 1 1
S5S<| —=+—=+.. = [+ =t —=+.. = [+ =+ =—=+...+ =
30 30 30 40 40 40 50 50 50

hay S<E+E+E

30 40 50

47 48
suyra S<—<—

60 60

Vay S <g (1).
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1
40

Mat khac: S>(i+—+...+
40

10 10 10
S>—+—+—=
40 50 60

37 36
S>—>—
60 60

3
S>§ 2

Tu (1) va (2) suy ra dpem.

1
40

M

1 1

—4+—+
50 50

1

+=
50

H

1 1

—+—+
60 60
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