Differentiation- Supplement Solution Set

See If You Need This Video!

1. Answer: B.
Definition of differentiation
W@ f ot A~ f ()
— 7 = lim
dz Az—0 Ax

T=x0

< Basic idea of differentiation>>
Episode 1- Cantonese: 0:45 English: 0:38 Putonghua: 0:36

2. Answer: C.

1. This is true and an important idea in physics.

2. Tt is true.
3. It is false.
4. Consider
d(f(z)+0)
dx

The results are the same for all constant C.

< Basic idea of differentiation>>
Episode 1- Cantonese: 0:45 English: 0:38 Putonghua: 0:36



3. Answer: C.

1. 4 = pgnt

2 dfi% = —sinz, don’t forget the minus sign.

3. dfji% = CosT

4. Differentiating a constant is 0, or you may consider % = 0.

< Derivative of 2" >

Episode 2- Cantonese: 0:36 English: 0:41 Putonghua: 0:30
< Derivative of sinusoidal functions >

Episode 2- Cantonese: 1:23 English: 1:27 Putonghua: 1:19

4. Answer: E.
dlnz __ 1
L. dez = =z
€T
2. 9 = ¢”
—2
3. - = 27

< Derivative of 2™ >

Episode 2- Cantonese: 0:36 English: 0:41 Putonghua: 0:30
< Derivative of exponential function>>

Episode 2- Cantonese: 1:03 English: 1:12 Putonghua: 1:01
< Derivative of natural logarithm>>

Episode 2- Cantonese: 1:03 English: 1:12 Putonghua: 1:01



5. Answer: D.
By linearity of differentiation

dif (@) +g(@)] _ df (=)  dg(@)

dx dx dx

So

d[2? + cos x]

dx

=2r —sinx

< Linearity of differentiation>>

Episode 2- Cantonese: 2:15 English: 2:22 Putonghua: 2:15
< Derivative of 2™ >

Episode 2- Cantonese: 0:36 English: 0:41 Putonghua: 0:30
< Derivative of sinusoidal functions>>

Episode 2- Cantonese: 1:23 English: 1:27 Putonghua: 1:19

6. Answer: D.
By product rule
d{f (@) g ()] _ df (z) dg (z)

. =g(@) =g~ +fl@)—F
So

d[z?*Inz] ) da? N ,dInx

dx N nxdx . dx
=2rxlnz+x

<Product rule of differentiation>>

Episode 2- Cantonese: 2:40 English: 2:46 Putonghua: 2:48
< Derivative of 2" >

Episode 2- Cantonese: 0:36 English: 0:41 Putonghua: 0:30
< Derivative of natural logarithm>>

Episode 2- Cantonese: 1:03 English: 1:12 Putonghua: 1:01



7. Answer: C.
By chain rule

df(g(x)) dg(x)df(g(x))

de dz dg(x)
S0
deftln2/T d(—th’l2/T) deftan/T
e dt d(—tIn2/T)
In2
:_nTe—tan/T

< Chain rule>

Episode 2- Cantonese: 3:45 English: 3:54 Putonghua: 4:01
< Derivative of exponential function>>

Episode 2- Cantonese: 1:03 English: 1:12 Putonghua: 1:01
< Derivative of 2™ >

Episode 2- Cantonese: 0:36 English: 0:41 Putonghua: 0:30

8. Answer: D.
With product rule and chain rule
d (»ZZ R
d*(ze™) d [d(ze™)
dez  dz ( dx >
d(e™ — ze ™)
N dx

=2 % fge®

<& Chain rule of differentiation>>

Episode 2- Cantonese: 3:45 English: 3:54 Putonghua: 4:01
< Product rule of differentiation>>

Episode 2- Cantonese: 2:40 English: 2:46 Putonghua: 2:48



9.

10.

Answer: B.
With product rule and chain rule

dsinwz/(x—1)] 1 dsin(wz) . d(z—1)"
dz -1 da +sin (wr) dz
1 ) 1
= w cos (wz) — sin (wz
oo () — sin )

< Chain rule of differentiation>>

Episode 2- Cantonese: 3:45 English: 3:54 Putonghua: 4:01
< Product rule of differentiation>>

Episode 2- Cantonese: 2:40 English: 2:46 Putonghua: 2:48

Answer: B.
This result can be memorized for convenience.

dtanz B d [/sinz
dz  dz \cosz
1 dsinz . d(cosz)"

= + sz
cosz dz dx

_ cosx +sinz(~1) (—sinm)

COS T cos? x

sin?

=1
+ cos? x

= (cosz)? =sec’x

< Product rule of differentiation>>
Episode 2- Cantonese: 2:40 English: 2:46 Putonghua: 2:48



