Math 220 - Calculus f. Business and Management - Worksheet 14

Solutions for Worksheet 14 - Find the derivative of each function

Hint: Before you use the product rule for a product and the quotient rule for a quotient, think for a moment whether a
simple manipulation of the function allows you to use the power rule instead and save some work.

Exercise 1: Find the derivative of each function

la: f(z) = 2° + 22 — 5, 1b: f(x) = 62* —32% + 22 — 7, Ic: f(x) = V.

Solution to #1:

d
For 1a: d—(xB + 2z — 5) = 322 + 2. We used the power rule.
x

d
For 1b: %(691:4 — 32?4+ 2z — 7) = 242® — 6z + 2 again using the power rule.

d d 1 1
For 1c: %(%) = %(xl/ 4 = Za:‘3/ 4= N Here we change the radical into a more useful form, and then use
the power rule.
Exercise 2:
1 . 7 3
2a: f(x) = —  2b: fla) = Vs, 2c: f(z) = 7 2d: f(2) = ||

Solution to #2:

FZ'dl—d_3—3_4—_3
or Za: @ﬁ—@l‘ = xr —?
d d 5
. B o522 232
For 2b: da:\/x dzx 2£L' .
d 7 d -1 -7
For2c ——== —T20 /2 =7(—)273/? = — =
or ¢ dz+/x dr * ( 2 o 2vVa3
di/5 d<5 d<v5 d , 2 2./5
For 2d: —\| = = = = —5x72/3 = Y5(=)x~ 3 = _Z{| =
or de V 22 de¥/z2  dxa?/3 da:fx Va( S)x 3V 2
Exercise 3:

3a: f(z) = bz +4)(9z + 2), 3b: f(z) = (32° — T +4)- %, 3c: f(z) = (82° +2)vx.

Solution to #3:

d
For 3a: We can use the product rule. So, £(5x+4)(9x+2) = 5(92+2)+(52+4)(9) = 45x+10+452+36 = 90z+46.

For 3b: 1t's simpler to multiply this out rather than using the product rule. So,

d 1 d
(322 _ 4)- = = — (32 — 4z~ 1) = 4-DNx~ 2 = 3- —
dx(3x Tr+4) - dx(3as T+4z7) = 3+4(—1)z 3 o



For 3c: It’s simpler to multiply this out rather than using the product rule. So,

(8% 1 2)(va)

d
y y (8272 4+ 221/2) = §(7/2)a%? + 271/? = 284%/% + —
i

X

Exercise 4:

4a: f(z) = (i—l—x) (2 — V5z 4 22), 4b: f(x) = x(42° + 7).

34

Solution to #4:
For 4a:

d

d
%(@ +x)(2- Vx4 1?) = %(éx_‘l +x)(2- (52)/% + 2%)

= (g D@ )Y ) 4 (gt ) () )

For 4b: Here we could use the product rule, but it is easier to distribute x through and go from there.

d 40 7fd46 Te = 242 + 7
%x(er)f%erxf x° +

Exercise 5:

2r+5 _5x2—7m+2

5a: f(x) = Er— 5b: f(x) S : -

Solution to #5:

For ba: Quotient rule.
d2r+5 23z—7)—(22+5)(3)
dr3x —7 (3x —17)2

For 5b: Quotient rule again.

d 5¢°—Te+2  (2°—9)(10x —7) — (52% — 7w + 2)(32?)

de 23 -9 (23 —9)2

For 5¢c: You may use the quotient rule, however it is easier to just divide that = out and go from there. So,

d (4x* — 722 d
—7( z ) = —4a® —Tx) = 1227 7

dx T dx
Exercise 6:
6 62 — 7 NG



Solutions to #6
For 6a: Quotient Rule. So,

d 6 (=622 + 8z + 12)(0) — 6(—12x + 8) 72z — 48

dr —62° + 8z +12 (—622 + 8z + 12)2 T (Z62% + 8z + 12)2

For 6b: Quotient Rule. So,

d ( 6x—7) d( 6z — 7 ) _ (9 + V/32/2)(6) — (62 —7)(1/2)y/3z1/?

dz\9+ 32/  dz\9+ /321/2 (9 + (3z)1/2)2
_ (94 V32)(6) — (62 — 7)(V3/(2V7)
(94 v3x)?
For 6c: it is easier to simplify. So,
dvz _ da? A oae L s
de Y dzzl/3 dx 6



