
515.076 
PH561P 1 

iGV cbuyen Toan Trung tam luyen thi Vinh Viin - TP. HO Chi JViinhJ 

PHUONG PHAP TINH 



H A V A N C H U C I N G 
(GV chuyen Toan Trung tarn luyen thi Vfnir Viin -TP. Hd Chf Minh) 

PHl/CfNG PHAP TINH 

TICK PHAN 
VA so PHUfC 

• LUYEN THI TU TAI VA DAI HOC 
m m m 

• CHirOfNG TRINH Mflfl NHAT CUA BO GIAO DUG VA DAO TAO 
• • • 

(Tdi ban idn thii nhat, c6 siia chita vd bo sung) 

IHU V I E N TiNH BIN'H THUAN 

N H A X U A T B A N D A I H O C Q U O C G I A H A N O I 



T I C H P H A N 

H p N G U Y E N H A M 

K I E N T H L f C C d B A N 
I . D i n h n g h i a 

F(x) la nguyen hain cua fix) t ren khoang (a; b) neu F'(x) = fix), Vx e (a; b) 
k i hieu F(x) = [ f {x )dx . 

I I . T i n h c h a t 

a) (Jf (x)dxj ' = f (x ) 

b) [ f (x) ± g(x)]dx = f (x)dx ± g(x)dx 

c) kf (x)dx = k f (x)dx k e R 

d) Neu F(t) la mot nguyen ham ciia f(x) t h i F(u(x)) la mot nguyen h a m 
ciia f [u(x)] u'(x). 

I I I . B a n g n g u y e n h a m thi^dng d u n g v d i u = u(x) 
.n + l 

3. 

5. 

7. 

du = u + C 

fdu = I n u + C 
u 

cosudu = sinu + C 

f du 

2. 

4. 

6. 

u"du = ^ — + C 
n + l 

e"du = e" + C 

sinudu = -cosu + C 

cos^ u 
r du 

(1 + tan u)du = tanu + C 

sin^ u 
(1 + cot u)du = -cotu + C 

du 1 , 
= — I n u ^ - a ^ 2a 

u - a 
u + a 

+ C . 

T ] T i n h dao ham cua F(x) = x.lnx - x, ro i suy ra nguyen ham ciia f(x) = Inx. 

Gidi 
T a CO : F(x) = x . lnx - x = x( lnx - 1) 
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Suy ra : F'(x) = [x(lnx - 1)]' = Inx - 1 + - = Inx 
X 

Vay theo dinh nghIa cua nguyen ham, nguyen ham ciia f(x) = Inx chinh 
la F(x) = xlnx - x + C. 

~2\h dao ham ciia F(x) = x^lnx, roi suy ra nguyen ham ciia f(x) = 2xlnx. 

Gidi 

Ta CO : F(x) = x^lnx nen F'(x) = 2xlnx + — .x^ = 2xlnx + x = f(x) + x 

Vay ' F'(x)dx= f (x)dx + dx 

2 2 
=:> ff(x)dx = F(x) - — + C = x^lnx - — + C 

J 2 2 

Vay mot nguyen ham ciia f(x) la F(x) = xllnx . 

~3\h nguyen ham ciia f(x) - xVx +1 biet F(0) = 2. 

Gidi 

Ta CO : f(x) = xVx + 1 = (x + 1 - l)Vx + 1 

Vay 

= (X + l)Vx + 1 - Vx + 1 = (X + 1)2 - (X + 1)2 
3 1̂ 

f(x)dx = f{x + l)2dx- ("(x + l)2dx 

3 1 

(X + I)2d(x + 1)- f(X + l)2d(x + l) 

2 - 2 -
= -(X + l)2 --(X + 1)2 +C 

5 3 

= -(x + l)Vx + l - -(x + l)Vx + l + C 
Hay F(x) = -(x + l)Vx + 1 --(x + 1) Vx + 1 + C 

5 3 

Vi F(0) = 2 nen ta CO : 2= - (0 + 1)^ Vo + 1 - - (0 + 1)V0 + 1 + C 
5 3 

5 3 15 

V4y F(x)= -(x + D^Vx + l--(x + l)Vx + l+ —. 
5 3 15 
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U 1 Cho F(x) = xhix va g(x) = x^ I n ; x > 0. 

1 . Chufng to rang : f(x) = - g \ x ) - - X . 
2 2 

2. Suy ra mot nguyen ham F(x) ciia f(x). 

1 . Ta CO : g'(x) = 2xln 

Suy ra : 2xhi 

^x^ 
4) 

= g'(x) - X 

Gidi 

+ X (do X > 0) 

x h i = i g X x ) - i x 

Vay f(x) = - g ' ( x ) - - X 
2 2 

( * ) 

2. Tix (*) ta suy ra : 

f (x)dx = - ("g'(x)dx - - xdx = - g ' ( x ) - — x^ + C = - x^ h i 
J 2 J 2 J 2 4 2 

^1 
4 . 

+ C 

Vay mot nguyen ham cua f(x) la : F(x) = - x I n 
v4y 

~5\. Chufng m i n h rang F(x) = 9 + (x - 2 )6 " la mot nguyen h a m ciia 

{(x) = (x- l)e\ 

2. Chufng m i n h r k n g G(x) = - ( 1 + x)e"'' la mot nguyen ham cua 

g(x) = x.e'". Roi suy ra nguyen ham cua k(x) = (x - De"". 

Gidi 

1 . Ta CO : F'(x) = e" + ê Cx -2) = e^lx - 1) = f(x) 

Vay F(x) la mot nguyen h a m cua f(x). 

2. Ta CO : G(x) = - ( 1 + x)e"'' 

Suy ra : G'(x) = -e"" + (1 + x)e-'' = e"\ = g(x) 

Vay G(x) la mot nguyen ham ciia g(x). 

Suy ra nguyen h a m cua k(x) = (x - l)e~'' = xe"" - e"'' = g(x) - e" 

Nen k(x)dx = Jg(x)dx - je-^dx = G(x) + e"" + C 

= - ( 1 + x)e-'' + e " + C = - x e " + C 

Vay nguyen h a m cua k(x) \k K(x) = -xe"" + C. 
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~G\h dao hkm cua (p(x) = (ax + b)e''. Roi suy ra nguyen ham cua fix) = -xe". 

Gidi 
TiX gia thiet (p(x) = (ax + b)e'' 
Suy ra : (p'(x) = (a + ax + b)e'' 
De tinh nguyen ham ciia f(x) = -xe" ta chon a = -1, b = 1 

Thi <p(x) = (-X + De" => (p'(x) = -xe" 
Vay nguyen ham ciia f\x) = -xe" la F(x) = (-x + De" + C. 

~T\g minh F(x) = In| x + Vx^ + K | la mot nguyen ham cua 

fix) = , ^ tren R. 
Vx^+K 

Gidi 
X 

1 + 
^ , . (X + V77K)' VX2 +K VX̂ + K + ia CO : r (x) = 

X + Vx^ +K x + Vx^ +K Vx^ +K(x + Vx^ + K) 

Suy ra : F'(x) = , ^ = f(x) Vx e R. 
Vx2+K 

Do do : F(x) la mot nguyen ham cua f(x) tren R. 

sl Cho ham so fix) = xV3 - x vdi x < 3. 

Tim cac so' a, b sao cho ham so' F(x) = (ax^ + bx + c) V3 - x la mot 
nguyen ham cua f(x). 

Dai hoc Su pham Ki thudt TP.HCM 

Gidi 

Ta CO : F'(x) = (2ax + b) V3-x (ax^ + bx + c). 
2V3-X 

1 . . .2 

2V3-X 
1 

[(2ax + b).2(3-x) - (ax' + bx + c)] 

. [-5ax^ + (12a - 3b)x + 6b - c)] 
2A/3-X 

F(x) \k mot nguyen hkm cua f(x) khi x < 3 
o F'(x) = f(x) Vx < 3 
o -5ax^ + (12a - 3b)x + 6b - c = 2(3 - x)x Vx < 3 
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-5a = - 2 
12a - 3b = 6 
6b - c = 0 

2 
a = -

5 

b = - ^ 
5 

c - - — 

el Chvlng m i n h F(x) = — I n 
2a 

X - a 

f(x) = 

x + a 

1 
x ^ - a ^ 

v6 i a > 0 la mot nguyen h a m ciia 

vdi Vx ^ ± a. 

Gidi 

Ta CO : F'(x) = 

Suy ra : F'(x) = 

F'(x) = 

^ x - a ^ r 2a 
1 ^x + a j 1 ( X + af 

2 a ' r x - a ^ 2a' ^ x - a ^ 
U + a , vx + a.j 

Vx 9̂  ± a. 

2a X + a 
2a (x + a f x - a 

1 1 

Vx ;t ± a 

= f lx) 
(x + a)(x - a) - a^ 

Vay F'(x) la mot nguyen h a m cua f(x) vdi Vx ^ ± a. 

10 1 ChiJng m i n h F(x) = • neu x ^ O - I V 

X la nguyen h a m cua 
1 neu x = 0 

( x - D e ^ + l 
neu x^O 

f(x) = < x^ 

- neu x = 0 
I 2 

* K h i x ^ O t h i F'(x) = 

Gidi 

e ^ . x - C e " - l ) . l ( x - D e ^ + l = f(x) 
X X 

Vay F(x) la nguyen h a m cua f(x) t r e n (-oo, 0) u (0, + « ) 

e" - 1 

(1) 

* K h i x = 0 t h i F'(0) = l i m ^^^^ ^^^^ = l i m 
x-^'O X - 0 x 

- 1 
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F'(0) = lim ^ ^ = lim ^ 
X-.0 x^o 2x 

(Quy t^c L'Hopital) 

TiT (1), (2), ta suy ra F(x) la nguyen ham cua f(x) tren R. 

Vay FXO) = lim — = - = fTO) 
x^o 2 2 

(2) 

IT] Tinh dao ham cua F(x) = (x^ - l)ln 11 + x | - x^ln | x i. 

Suy ra nguyen ham cua f(x) = xln 1 + x 
A2 

Gidi 
Ta CO : F(x) = (x^ - l)ln 11 + x | - x^ln | x I 
Suy ra F'(x) = 2xln I x + 11 + 

x^-1 
x + 1 - 2xln IXI -

= 2xln IX + 1 i - 1 - 2xln | x | v6i x 0, x ^ 1 

Taco: f(x) = xlnl 
fl + x^ 

il 
2 

1 + x 
2 

1 + x 
= xln 1 + x 

= 2xln 1 + x 
X X 

h x i - In 1X1 ] = 2xln 11 + X 1 -
Tir (*),(**) ta suy ra : f(x) = F'(x) + 1 

Suy ra ff(x)dx = [F '(x)dx + fldx = F(x) + x + C 

Vay nguyen ham cua f(x) = xln I 1 + X 1 la : 

F(x) = (x2- Dlnll + x| -x^lnlxl + x + C. 

(**) 

12 I Tim a. b, c sao cho F(x) = e""^ (atan^x + btanx + c) la mot nguyen ham 

cua f(x) = e'"^ .tan^x tren n n 
I 2'2 

Gidi 
Taco : 
F'(x) = 72.6"^(atan^x + btanx + c) + e''^[2a(l + tan^ x)tan x + b(l + tan^ x)] 

F(x) la nguyen ham cua f(x) tren 
7t 71 

{'2' 2) 

vdi Vx e 

<=> F'(x) = fix), Vx 

7t _ 71 

2' 2. 

n 71 

'2' 2 
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<=> e 2atan^ x + (yl2a + b ) t a n 2 x + (^^b + 2a ) tanx + (V2c + b) 

Vx e 

= e ' ' ^ t a n ^ x 

2 ' 2 

2a = 1 

V2a + b = 0 

A^b + 2a = 0 

V2c + b = 0 

1 
a = -

2 

b = -
2 . 

1 
c = — 

2 

13 I Chutog mi i ih F(x) = | x | - l n ( l + I x I ) la mot nguyen ham cua fix) -1 + 

Dai hoc Tong hap TP.HCM - 1993 

Ta CO : F(x) = 

Gidi 

x - l n ( l + x) neu x > 0 
0 neu X = 0 

- x - l n ( l - x) neu x < 0 

Ta CO : f(x) = 

Do do, ta CO : 

neu x > 0 
1 + x 

0 neu x = 0 
V 

neu X < 0 1 - x 

* K h i X > 0 t h i F'(x) = 1 -
1 + x 1 + x 

= f(x) 

* K h i x < 0 t h i F'(x) = - 1 + 
1 - x 1 - x 

= f(x) 

* vu- n . u ^ l^vn+^ r F(x) - F(0> ,. x - l n ( l + x) 
* Ehi X = 0 t h i F (0 ) = l i m = l i m 

x ^ O " X - 0 x ^ O " X 
X ,. l n ( l + x) = l i m l i m 

x-»0* X x-»0* x 

Suy ra : F'(0*) = 1 - l i m ^ — 
x^.0^ 1 + X 

(do quy t i c L 'Hopital ) 

(1) 

(2) 

F'(O^) = 1 - 1 = 0 



TV/r-.iu' v F(x) - F(0) ,. -X - ln(l - x) 

Mat khac : F (0 ) = lim = lim 
x-»o- x-0 X 

FXO-)=-l-liml^^^ 
x->0" X 

-1 
^ F'iOl = -1 - lim -i-tiL =-1 + 1 = 0 

x-»0- 1 

Vay F'(0*) = F'(0") = 0 Nen F'(0) = 0 = flO) 

TCr (1), (2), (3) suy ra F(x) la nguyen ham ciia f(x) tren R. 

(3) 

14 I Churngminh F(x) = 
— In x 
2 4 

(X >0) la nguyen ham cua 
0 • (x = 0) 

f(x) 
fx In X (x > 0) 

0 (x = 0) 

Dai hoc Yduac TP.HCM 

Gidi 

X X 

Khi X > 0 ta CO : F'(x) = xlnx + = xlnx = f(x) 
2 2 

x^, x^ 
In X -

Khi X = 0 ta CO : F(O^) = lim ̂"̂"̂ ^̂^̂ = lim ^ 
x^O* X-0 x^O* X 

= lim — In X - lim — = lim - 0 
x-^O* 2 x-yO* 4 x^.0* 2 

(1) 

= lim 
x^o- 2 

(quy t^c L'Hopital) 

= lim 
x^o^V 2) 

Tix (1), (2) ta ket luan F(x) la nguyer 

= 0 = f(x) (2) 

I hkm cua fix) tren [0, +oo). 

15 i Tinh dao h^m cua ham so F(x) = In 

Roi suy ra ho nguyen ham cua f(x) = 

fx'-2^ + 1] 
15 i Tinh dao h^m cua ham so F(x) = In 

Roi suy ra ho nguyen ham cua f(x) = 

^x^ + 2^R + lj 

x^-1 

xUl 
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