Answers to Homework 1

Mutivariable Calculus

1 Derivatives

Find the derivative of the following functions:
1. f(x) =237 Ans: f'(z) =0.
2. f(z) =52+ 3z —2 Ans: f'(z) = 10z + 3.
1 -2
3. flx)= = Ans: f'(x) = —

x3

4. fx)=z+x Ans: f'(x) =1+ !

2%
5 f0) = Vala=1)  Aus [a) = 5VE- .
6. flz) = vIT2r  Ans fz) = ﬂiﬁ
7. f(x) = 11;3; Ans: f'(z) = a J_FA;)Q.
8. f(z) = MTTB Ans: f/(z) = ;\/m % _ %

9. f(z)=e"t1+1 Ans: f'(z) = e* 1,

Product rule

10. f(z) = %" Ans: f'(x) = 2%e® + 2xe®.

re”®

(1+2)*
12. f(z) = (z + %) (sinz) Ans: f'(x) = (14 e*)sinx + (z + €”) cosz.

11. f(x) = " Ans: f'(z) =

Trigonometric function

13. f(z) = zsinz Ans: f'(x) =sinz + x cosx.
14. f(z) = e"(cosz + ) Ans: f'(z) = e*(cosz + x) + € (—sinx + 1).

secx sinx

15. f(x) Ans: f'(z) = sz 117

- 1+secx

16. f(z) = z(sinz)(cosx) Ans: f'(x) =sinz cosx + z(cosx)? — x(sinz)?.



17.
18.
19.

20.

21.

10.

11.

12.

13.

14

Chain rule

f(x) = tan(sin ) Ans: f'(z) = (sec? (sinz)) - cos z.
f(z) = (1 — 2O Ans: f'(z) = 10(1 — 2%)? - (—2x).
f(z) = sin(e”) Ans: f'(z) = e” cos(e”).

f(x) = ercose Ans: f'(z) = (cosz — xsinx)e” 5*.
f(z) = zsin(2) Ans: f'(z) =sin(2) — écos(%).
Integrals

2

3
: f(l—l—?mc)dx:x%—%%—a

4
f(1—2x3)dx:x—%+0.
[27% dr = 4z3 + C.

2 3
f(?—\/E)Zd:vzélx—I—%—&ET?—FC.

fi)l(Zx —eY)dr = —-2+e L.

U-substitution

3z — 2)!
[Be—2mar =BT 2T o
J Bz —2)*dx e +C
cos3x)dxr = sin(3z) + C.
3
T 1
J e ® = s T ¢
2 3
VA —ade = —§(4—ZB)§ + C.
d 1
f5_x3x = —2Inf5- 32 + C.
dx
-5 (e +
[ e T sing dr = —e®s* + C.
[ sin(mz) dz = _ cos(ma) + C.
T
f\/%dx:vxz—i—l—i—C
x



15.

16.

17.

18.

19.

20.

21.

22.

eVe

dx = 2eV* + C.

J

[ sinz - cos(cosz) dr = —sin(cos(x)) + C.

X

Integration by Parts

[asinzdr =sinx — xcosz + C.

[ 2?e® dx = (2* — 2z + 2)e* + C.

2?’lnx 22

i
> 4

fxlnxda: =

Trigonometric Integrals

1
fsiandx :g—é—lsin2x+0.

cos® x

fsingxdx: —coszx + C.

Trigonometric Substitution

Njw

(1—2?)

Javl—a?de = — 3

+C.



