Essential Mathematics Skills - Question Database -
Chapter 4

Steven I. Barry and Stephen Davis
December 13, 2001



DIFFERENTIATION

4 DIFFERENTIATION

dy 2
1. Find 2 ify = —.
in o if y o
Solution:
d
7 — 2_ -3
Y d.'z:m
— —6(17_4
. —6
v
dy 4
2. Find = ify = —.
in . if y 2
Solution:
Yy = 4z~
= y = 4.(-2).z73
_ 8
T z3
dy 1
3. Find Zify=2— —.
dx y 2
Solution:
Yy = T — 2
= v 1—1.(-2)z3
. 2
= 1+

4. If f(z) =1 - % then f'(z) is

Solution:

fl@) = 1-a72
= f'(z) = 0—1.(-2).z7®

5. If f(z) = % then f'(x) is
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DIFFERENTIATION
Solution:
1
-1
r) = —x
f@ =
’ —1 -2
. -1
T 222

6. If f(z) = %m_?’ then f'(z) is

Solution:
1
_ t. -3
f@ = ja
1
= fl(z) = —3.§m_4
= —33_4
d
7. Find Y it y = sin 2x.
dx
Solution:
Since
d .
—sinz = coscx
dx
, d2zx
— vy = ——cos2z
dx
= 2cos2x
dy 1
8. Find —= if y = = cos 3z.
dx y 3
Solution:
Since
d .
—cosTr = —sinx
dx
— , 1 d3zx sin 3
= —_— 1Nn o
Y 3 dxz
= —sin3z

9. Find dy/dz if y = sin(3z?).
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DIFFERENTIATION
Solution:
Since
d
—sinz = coscx
dx
2 _
and —z° = 2=z
T
= ¢y = 3.2x.cos(3z?)

= 6xcos(3z?)

10. Find 4/ if y = 2 cos(z?).

Solution:
Since
d
—cosxr = —sinz
dx
and —z? = 2z
dx
= y = —2.2z.sin(z?)
= —4xsin(x?)
) LN 1

Solution:

fl®) = (1—3z)?

= fllz) = (-2)(-3)(1 - 3z)7?
6
- (1 —3x)3

d
12. Find ¥ if y = 22¢7.
dx

Solution:
Since %wz = 2z and % = e® then
dz? de®
Y dx dx
= 2ze® + z2e”
= ze®(2+x)

13. Find f'(z) if f(z) = a3
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DIFFERENTIATION
Solution:
T
T =
f@) = 5
az (52 _ 3) — -4 (z2 — 3)

g fl(:B) = dz (wz — 3‘;‘32

_ (z2 — 3) — z.2z

B (z? —3)?

. —xz2-3

(2% - 3)2

14. Find 2/(¢) if z(t) = e~*sin(2¢).

Solution:
z(t) = e tsin(2t)
= z'(z) = sin 2ti[e_t] + e_ti[sin 2t]
dt dt
= sin2t(—e~ %) + e (2 cos 2t)
. dy . . .
15. Find a if y(t) = e*(cost + sint).
Solution:
d
— y'(t) = (cost+sin t)a[et]

td :
+e 7 [cost + sin t]

= e'(cost+sint —sint + cost)

= 2etcost

16. Find Z—i if y = sin®(22).

Solution:
y = sin®(2z)
d
— ¢y = 3sin®(2z)—[sin 2]
dz

d2z

= 3sin?(2x) —— cos 2z
dx

= 3sin?(2x)2 cos 2z

= 6sin?(2x) cos 2z
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DIFFERENTIATION

17. Find Z—z if y=In(Inx).

Solution:
since di Inz = L then
LT T

1 d
y = — ——[lng]

18. Find &y if y = sin(z + z3).
dx

Solution:
y = sin(z + z3)
d
= 3y = cos(z+z®)—[z+ z?]
dx

cos(z + x3)(1 + 3z2)

19. Find dy/dx if y = z cosx.

Solution:
Since %cosm = —sinx then by the

product rule

, d n d
= coST—x+x—cCosx
Y dx dx

= cosx —xsinz

20. Find % ify=2xsinzx .
dz

Solution:
y = xsinz
p d . d. .
= Yy = —J[x]sinz + x—[sinz]
dz dz

= sinxz + xcosx

d
21. Find il if y=a?sinz .
dz
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DIFFERENTIATION 32

Solution:
= z%sinz

d d
= 9y = —[z?]sinz+ z®—[sinz]
dr dr

= 2zsinz + z%cosx

22. Find &y ify=x(1—x)*.
x

d
Solution:
y = z(1—z)?
’ d 4 d 4
= ¥y = —[z]Ql-z)"+z—[(1—=)7]
dz dz

= (-2 +2(401 - 2)*) - [1 — 3]

= (1—2z)*+4z(1 — z)3(-1)
= (1—2z)* —4z(1 — z)3

23. Find &y ify =xz(z+2)°.

dx
Solution:
y = z(z+2)°
d
= ¢y = —[z](z+2)°
dx

o [z +2)°
= (z+2)% 4 26(x + 2)°

24. Find @ if y =2xe” .
dz

Solution:

y = ze®

= o = el o [e”]
Y _dwwe mda:e

= e* 4 ze”

25. Find & (Smx)

dx z



DIFFERENTIATION
Solution:
d (sin a:) _ %[sin ]z — sin w%[w]
dx x - x2
_ cos(z)r —sinz
= =
26. Find 4 (cos®(3z))
: o :
Solution:
2 d
ddz (cos?(3z)) = 2 cos(3a:)d—[cos 3]
x

= 2cos(3z)(— sin 3z) %[3:1:]

2 cos(3z)(—sin 3x)3
—6 cos 3z sin 3z
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