BAI TAP GIAI TICH 1
Nam hoc 2021 - 2022

Chuong 1. Gidi han va lién tuc

Bai 1. Tinh gidi han
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Bai 2. Vo cung bé¢, vo cung lon

1. So sanh cac VCB sau:

e* —cosx

12. lim

13.

14.

19.

20.

21.

22.

23.

x—0+/1T+2x—1
) 1—cosx

lim : )
=0 /1 +4x2 -1

1 — cosbx

I=1i
X0 In(1+ xsinx)

[— 1 1 — \/cos x.\/cos2x
= lim .
x—0 SiI'l2 X

. lim (1 — x) tan =

x—1 2

3x+1) x
3x+2

lim (

X—00

y 3x2 & 1\ 207+«
lim, (575)

(2x2 + 1)x2

lim 22 5

X—00

. (X 2\
hm( >
x—oo\x 4+ 1

lim (1 4 sin 7rx) <ot 7>
x—1

lim (1 — 2x2)cot’ ¥
x—0

lim {/cos+/x

x—07t

(@) f(x) =1—cos2xvag(x)=xkhix — 0.

(d) f(x) =In(1+sinx) va g(x) = 2x khi x — 0.

(© f(x)=+v1+x—+1—xvag(x)=x*khix — 0.
(d) f(x) =x—1vag(x )—cotTkhix—>1.

(e) f(x) =1—cos?xva g(x) = In(1+ x?) khi x — 0.
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@ f(x) =v1+x—+1—xvag(x) =sinx khix— 0.

2 1.1
(8) f(x) =cos— —cos—vag(x) = khix — oco.

(h) f(x) = x.cos%va g(x) =xkhix — 0.

2. Sosanh cac VCL f(x) =e*+e7 %, g(x) =e* —e ¥ khi

(@) x = +oo.

(b) x — —c0.

3. Tim phan chinh dang Cx* khi x — 0 ctia VCB:

(@ f(x) =v1—-2x—1+4x.

X

(c) f(x) =¢e" —cosx.
(b) f(x) =tanx — sinx. (d) f(x) =3 — 2+ cosx.
Bai 3. Xét tinh lién tuc
2x L V1i+x—-1 .
JE— 0 A
I f(x) =q e —e* vel x 7 4. f(x) = x néu x>0
a voi x =0 a+2cosx néu x<0
x2—1 p ) . 7T £
5 x-—1 x #1
2 f(x)={ x -1 neux # 1 5. f(x) = ( )smx_1 n(’eu #
a néux =1 a néeu x =1
1—cos/x J1i+2x—-1
- vV 2 >0 —— néeu x>0
3. f(x) = x new ¥ 6. f(x) = x
{a néu x <0 a+ x2 néu x <0

Chuong 2. Dao ham va vi phan

Bai 1. Tinh dao ham

1. Tinh dao ham cta cac ham so sau:

(@) y(x) = x|x|. ) flx _{ 24+1 véix <2,
(b) y(x) = |(x — )2( +1)]. 9—2x véix>2.
(C)yx :|(x 2 ) ’ h)f _ 2x —|—3x n?uxgol
In(14+x)—x néux > 0.
X+1 voix >0,
d — - )
(@ f(x { (x +1)%> véix <0. () f(x) = 2 H?HXSO,
In( 1—i—x néu x > 0.
(e) f(x) = ¢ voi x <0, arctanx —x néux <0,
14+x véix>0. G) f(x) = 2 )
+ 2x néu x > 0.
x2—2x néu x <2 arctanx voi x >0
f = k
()f {Zx neux>2 ()f {2—1—x véi x < 0



2. Tinh y/(0) bang dinh nghia. Biét:
y=x(x—1)(x

X

0

3. Tinh £’ (0), ' (0) cta: f(x) = {m

—2)...(x — 2020) (x — 2021)

néu x # 0

néu x =0

4. Tinh y'(x), y"(x) ctia ham s6 cho dudi dang tham s6:

x = et cos2t
(a) ‘.
y =e sin2t

X = acos’t
(b) { 3

y=asin’t

Bai 2. Xét tinh kha vi

l.y=(x+2)x—1].
1—cosx néu x <0
2. f(x) = )
In(1+x) néu x>0
x2 néu x <0
3. f(x) = . -
f(z) {ln(1—|—x)—x néu x > 0
vx+1-1 . 0
4 fx)=4" 2 neu x >
0 néu x <0
x_l(x+1)2 néu x > 1
5. f(x) = 4 ] -
x—1 neu x <1

Bai 3. Pao ham cap cao

1. Tinh dao ham cap n ctia ham s6

x—1
@ )= 2 sre
O 12x+7
®) f(x) = a7 2
1+ x
© f(x) = T—
2. Cho ham s6 f(x) = In(1 — 3x). Tinh f(*
3. Choy — —— Tinh df
. Choy = 57— Tinh d%.

x = a(t —sint) x=t+e
© { = a(1 — cost) (©) {y=t2+2t3

x = 2e! cost
(d){ ot
y = 3e'sint

6. Xét tinh kha vi tai x = 1 ctia ham s6:
y2ol—2

y(x) =41

X

7. Xét tinh kha vi tai x = 0 ctia ham s6:

1
f(x) _ {x2 arctan ;

0 néeu x =0

néu x <1

néu x > 1

néu x # 0

8. Tim a, b dé€ ham s6 sau kha vi trén R
3x+4 néu x <2

x? —
flx) = {ax +b

néu x > 2
(d) f(x) =1In/1—4x.
(e) f(x) = cos*x +sin* x.
(H) f(x) =e*(3x +5).
(g) f(x) = (2x+1)sinx.

(0).



Bai 4. Cac dinh ly gia tri trung binh va ang dung
1. Ham s6 f(x) = V/x2 ¢6 thod man dinh 1y Rolle trén [—1;1] khong? Tai sao?

2. Cho f(x) = (x —1)(x — 2)(x — 3)(x — 4). Dung dinh ly Rolle, chitng minh rang
phuong trinh f'(x) = 0 ¢6 3 nghiém thuc phéan biét trén [1,4].

3. Kiém tra cac diéu kién ctia dinh ly Lagrange déi véi ham s6 sau trén [0; 3]

) = 4x+1 néu 0<x <2
22 +5 néu2<x<3

Bai 5. Ap dung quy tac L'Hospital, tinh giéi han

1 bm In(1+x)—x 10. xl_l)]il"_l x(7r — 2arctan x)
' x—0 x2 >
X —1— ) X —sinx
e 11. lim
> alclgtl) x.sinx =0y 4 2x — e
3. iy Farctan(l+x) — 7 12. lim ¥2Inx
' x—0 X x—0%
. arctanx —x
4. jlclil’(l)T 13. lirf X (g — arctan . j_ 1)
X—+00
2x
er —1—2x
5. lim ——— =~ 2
xlgb 2x2 14. lim - * ( )
x—=0y/1+5x—(1+x
I V1+2x —e*
6. xlgb 2 . s 2017
1n3x ' x—1>1’—|]i100 er
7. lim
X—+o00 X 1 sin x
o () *1a(3)
' x—0 X
1 1
i i tan 2x 17. im | - — ——
9. xlir&(sm X) X—0 (xz sin? x)

Bai 6. Cong thuc Taylor va Maclaurin

x+1
x2 —3x+2

2. Khai trién Maclaurin dén cap n ctia f(x) = Inv/1 + 2x.

1. Khai trién Maclaurin dén cap 7 cta f(x) =

3. Khai trién Taylor dén cap 3 ham sb f(x) = a 1 tai diém x( = 2.



Chuong 3. Ham nhiéu bién

Bai 1. Tinh dao ham riéng
1. Cho z = ¥/xy, tinh z,.(0,0), z;(0,0).

1
X+ /x2+ 12

2. z=1n

X
3. z=Intan —

4. z = arctan = Ty
X—y
5. f(x,y) = eV 4 /a3 + 42 + sin(4x2 4 5y).

Ty
_xy.

_ Y
7. f(x,y,z) = arctan -

6. f(x,y) = arctan 1x

8. f(x,y,2) = x> + 3y*z + x2° + ">
9. u=x¥z
10. Cho z = In(u? + v?), u = xy, v = €Y. Tinh 9z %
dx” Iy
0z 0z dz

11. Choz =In(3x+2y — 1), x = ¢, y = sint. Tmha oy’ dt

12. Cho u = sinx + f(siny — sin x), f 1a ham kha vi. Chitng minh rang:

u ou
—— COS X + =— COS Y = COS X COS /.

ay ox
2 R » . . C R . 0z 0z
13. Cho z = f(xy 4+ y*), f 1a ham kha vi. Rut gon biéu thuc A = (x + Zy)a — y@.
Yy X ou ou  du
14. Chou = f <— —) f 1a ham kha vi. Rut gon biéu thirc B = xa— + yay +z FPL

Bai 2. Pao ham ctia ham an
1. Tinh i’ (x) biét y = y(x) ham &n xac dinh hé thic: 1 + xy — In(e™Y + e~ ) = 0.
2. Tinh y/(x), y”(x) biét y = y(x) 1a ham &n xac dinh b&i phuong trinh

Yy

In ——— = arctan =
X

VX% +y?
3. Tinh y/(x) ctia ham &n xac dinh bdi phuong trinh xe? + ye® = 1 va tir d6 tinh
y'(0).

4. Tinh 2, z!

y vadzbiét z = z(x,y) 1a ham &n xéc dinh bdi
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(@) xy’Z2 + 3y’ z=x+y+z (e) ¥® + 3+ 2 = 3xyz

(b) arctanz + z% = e

(©) z—ye/z =0 (f) 2%+ 3y + 2z = =,
X z

(d)g:h‘g“ (g) xyz = cos(x +y +z)

x+2y+3z=1

5. Tinh y/(x),z'(x) biét y = y(x), z = z(x) xac dinh boi {xz PP

6. Tinh /., u/, biét u = x% + y? + xyz va z = z(x, y) xac dinh bdi ze* = ye* + xeV.
xr Uy y y y y

Bai 3. Dao ham va vi phan cap cao

. 1 .
1. Choham so u(x,y,z) = . Hay rut gon biéu thuc

NCEST
9%u n 0%u N o%u
ax?  dy?  0z%

A=

N 2
2. Cho u = /x% + y2 + z2. Ching minh rang: u;’z + u’y’z + u;’z =

L u (1 " a . X
3. Tinh 2 (5,1) biet u(x,y) = x + (y — 1) arcsin <\/;>

4. Tinh ¥, biet ham an z = z(x, y) xdc dinh bdi 3x + 2y +z = e ¥ V7%,
5. Tinh cac dao ham riéng cdp 1, cAp 2 ciaham s6 f(x,y) = x cos(3x + y?) + > 3.

6. Tinh d*f(1,1), biét: f(x,y) = x>+ xy +y*> —4Inx — 2Iny.

7. Tinh d2£(0,1), biét: f(x,y) = arctan g

8. Tinh cac dao ham riéng cap 1, cap 2 va vi phan toan phan cta ham so

f(x,y) =1n <x/x2 + yz) - 3arctan§ tai diém (1,2).
9. Tim d?z biét:

(@) z=x*In(x+y) b) z = arctan%

Bai 4. Dung vi phan tinh gan diing

_ 1 2 140,023
1. A=+/1,98*+3,03 3. C — arctan 3’9,92
2. B=1In(/1,03 + /0,99 — 1) 4. D = +/(1,04)1% +In(1,02)

Bai 5. Cuc tri caia ham nhiéu bien

1. Tim cuc tri cac ham sau:



@ f(xy) =2 +xy+y* =2x =3y (o) f(x,y) = xy+§+1

y
_ 3 3
O Jwy) =y = 15w () f(x,y)=yf—2y —x+7y+5.
(©) f(x,y) = xy + 1000 (1 + 1) (8) f(x,y) = x* +4y* — 2In(xy).
ry (h) f(X,y)—x —|—3xy — 15x — 12y.
@ floy) =2 +y* =2 =22 (i) f(x,y) = (x—y)(1—xy).

2. Tim cuc tri c6 diéu kién:

(@) f(x,y) = x + 2y véi diéu kién x> +y> =5

) f(x,y) = 2%+ 17 véidiéukién%Jr%:
11 .. 1 1
(c) f(x,y):;+§vmdleuk1enﬁ+?:1
\ x? y?
(d) f(x,y):xyvdidiéukiéng—i—izl

3. Tim gia tri l6n nhat, gia tri nho nhat

@) f(x,y) = x*+3y? + x — y, trén mién déng D gidi han bai cac duong x = 1,
y=1,x+y=1
2 2

(b) f(x,y) = xy trén mién D = {% + y? < 1}

(c) z=1+xy — x — y, trén mién déng D gidi hanbdiy = x> vay = 1



