MATH1520AB 2021-22 Tutorial 3 (week 5)

1. Suppose that

simz+3 ifxz>0

f(x):{ax—i—b if z < 0;

where a and b are real numbers.
Given that f is differentiable at 2 = 0, find the values of a and b. (Use lim,_; % =1)
Answer.

Since f is differentiable at = 0, f is continuous at = = 0.

lim f(z)= lim az+b=a(0)+b="b

z—0~ x—0~

li = lim si 3=sin(0)+3=3
Jim, f(z) im, sinz + sin(0) +

So, b = 3.
Since f is differentiable at = 0, Lf’(0) = Rf’(0). Note that f(0) = sin(0) + 3 = 3.

Lf'(0) = lim f@) = 1O) _ 1 wt3-3 _ lim a=a
z—0~ z—0 x—0— z x—0—
— £(0 i 3_
R(0) = tim LW SOy sine+3=3 o, osine
z—0t xz—0 z—0t x z—0- T
So, a =1.
2. Find the derivative of f(xz) = /222 — 1 by first principle and by chain rule.
Answer. By first principle,
_ 2_1_ 2 _
lim flx+h) = f(x) — lim V2(z+h)?2—1—-+222 -1
h—0 h h—0 h
i V2@ +h)2—1-v222—1/2(x+h)2—1+V222 -1
= lim
h—0 h \/2(a:+h)2—1+\/2x2—1

— lim (2(x+h)2—1)— (222 - 1)
h=0 h(y/2(z + h)2 — 1+ V222 — 1)
. 4zh + h?
= lim
h=0 h(y/2(z 4+ h)2 — 1+ V222 — 1)
. 4z + h
= lim
h=0 \/2(x +h)2 —1++222 — 1
2z
222 — 1




By chain rule,

4z 2x

/ 71 22 _ 7%1 22 _ _ _
f(x)_z(Q 1 dsc(2 1)_2\/2m2—1_\/2x2—1

3. Find the derivative of the following functions.
(a> f(l’) — 2—7;2+13x—42

1
In(v/5 — z)

flz) = 2712+13m742 _ e(fz2+139:742) In2

- d
f’(l’) _ 6(—124»13:17742) IHQ%[(il,Q 4 1327 o 42) ln 2]

Fz) = 277 F18—42(1 9) (927 4 13)

1
In(v5—z)

1 1 1
(5P V5w 25 s
) 1 2

T = S s~ B G- P
4. If 523 f(x)? — 7o f(x) = 9, find f'(z) in terms of f(x).
Answer. Differentiating both sides of 52° f(x)? — Tz f(x) = 9, we have

fz) =

7@ = (-

)(=1)

d d d

%(5173f($)2) - %(71’]0(33)) =759
By product rule,
d d d d
(550%) () + 52 f(0)? — (= To) (@) ~ T [ () = 0
1522 f(x)* + 5x3if(x)2 —7f(x) — 7xif(x) =0
dz dx

By chain rule,
1502 f()? + 52°[2f () f'(2)] = 7 (x) = T2 f'(x) = 0
1522 f(x)? — Tf(x) + 1023 f(z) f'(x) — Tz f'(x) =0

vy Tf(x) — 1522 f(2)?
@) = 1023 f(x) — Tz




