MAC2311 Lab 3: Basic Derivatives

Find the first derivatives of the given functions.

l.y= vz

x2—3e”
8. y= 83
9. y = a%e”
10. y = 22

11. Find the first, second, and third derivatives of f(z) = —3z* + 7z — 2.

12. Find the first and second derivatives of f(z) = 316;.

13. Find the first, second, and third derivatives of f(z) = 3z2e”.



Solutions:

Ly =4 yYor=42 0= =23 /3,

T

2y =L Ya(x—1) =L 2Dz —1) = L (2/2 _ g(1/2) = 350/2) j3 — 5=/ /9

— 3V7/2— 1/(2//3).

3./() =4 (ae' + 2+ 5) =4 (ac" + bt + ct7?) = ae' — bt~ — 2ct 3.

_d ¢ @) e)(@)(e) (@) () | et eE e
4. R/(Z) T dz 14e* T (14e%)? - (14€%)? - (—ii—i—ez)2 T (14e2)2”

5. W(2) =L (2 -2)20+3) =1L (222 +32—-42-6) =1L (222 —2—6) =4z — 1.
Or using the product rule:
h(x) = d% (x=2)2x4+3)=(z—2) - 2z+3)+(z—2)- (2z+3) = (1)(2z+3)+ (z—2)(2) = 4z — 1.

6 y/ _ d 3x*—da+2 (322 —4x+2)"- (22 +2)— (322 —4x+2)-(22+2)’ _ (62—4)-(2242)— (322 —42+2)-(27)

de 2242 (x242)? (x242)?

(623 —42%+120—8)—(62° —8x2+4x) _ 42248x—8 _ 4(x2+22-2)
(22+2)2 = @242 (@212

T.R(r) =L (3r? = 2)2 =4 (9" — 1272 4 4) = 36r° — 247

Or using the product rule:
W(r)=L(3r?—2)2=(3r2=2)"- (3r* = 2) + (3r = 2) - (3r2 — 2)' = (6r)(3r* — 2) + (3r* — 2)(6r)

= (12r)(3r* — 2) = 3613 — 24r.
8.y =L a8t — A (32/8  3¢v/8) = x/4 — 3e”/8.
9.y = & Pe” = (2%)'(e") + (2?)(e") = (22)(e”) + (27)(e") = (2° + 2z)e”.

10 o = 4 VEe' _ (Vaer) (2twet)—(Vrer)-(2+we?) _ (z1/2e?) (24 ze)—(21/Det) (24 we?)
Y = & 27w T (2+xe®)? o (2+xe®)?

_ (@YD) () @YD) () ]2 aer) (@D er) (o) () @) (e |
(24xze®)?




(Y2 /2)(e%) (e /) )] (2e) (@0 Den) (1)) ) )]
(24xze™)?

x(—1/2)e$+$(1/2)621'/2+2x(1/2)67;+w(3/2)eQw_x(l/Q)eQw_x(3/2)€2w
Tzer)?

e er _g(1/2) 22 191 95,1/ er— (p(1/2ex)(z=1 e /242)  (2(1/De®)(2—ze®+4z) e (2—ze"+47)

(2+we")? = (2+ae")? (22)(2+aze)® T 2v/a(24zen)?
1. f(z) = £ (=32 + 7w —2) = =62 + 7.

f'(x) = & f'(w) = (=62 +7) = —6.

f/”(iv) _ d% f//(x) — %(—6) = 0.

—d 2® __ (2¢")(3z+5)—(2e%)(3z+5)" __ (2e®)(3z+5)—(2e")(3) __ 6xe®+10e*—6e”
12. f'(z) = 4; 5005 = (31+5)2 = (37+5)2 = (§x+5)2

_ bxe®+4e”
= (Ba45)2 -

f//(x) — d f/(LC) _d 6xe*+4e* (6x6x+461)’((3x+5)2)7(6x6x+4ez)((3z+5)2)/

dzx

T dx (3xz+5)2 T (3x+5)4

_ (6xe®+6e"+4e%)((32+5)%)—(6xe®+4e”) (922 4+302x425)’
o (3z+5)4

(62e*+10e”)((3z+5)%)—(6xe®+4e”) (182+30)
(3z+5)*

(62" +10e*)((32+5)?)— (6xe®+4€*)(6)(3z+5) __ (32+5)[(6ze*+10e%)(3x+5)—6(6ze” +4e%)]
(3z+5)* - (3z+45)%

[1872e”+30ze” +30ze® +50e” —36ze® —24e”] _ [18z2e®+24xe®+26€%] _ 2e%(92%+122+13)
(3z+5)3 - (3z+5)3 - (3z+5)3

13. f/(x) = & 322" = (322)(e%) + (322)(e7) = (62)(e?) + (322)(e”) = (6 + 322)e".
F(@) =L fi(z) = L (63 + 322)e® = (63 + 322 (¢%) + (61 + 322)(e*)’

= (6 + 6x)(e”) + (6z + 32?)(e®) = (322 + 122 + 6)e”.

(@)=L f'(z) =L (322 + 122 + 6)e” = (32? + 122 + 6)'(e”) + (32* + 12z + 6)(e”)’

= (6 4+ 12)(e”) + (32? 4+ 12z + 6)(e*) = (32> + 18z + 18)e”.



