
1. 

(a)There is a point c on function f. If lim
𝑥→𝑐

𝑓(𝑥) = 𝑓(𝑐) ,then we say that f is 

continuous at c. 

(b)state: if f is Differentiable on c then f is continuous at c. 

 Proff:lim
𝑥→𝑐

𝑓(𝑥) = lim
𝑥→𝑐

𝑓(𝑥) − 𝑓(𝑐) + 𝑓(𝑐) 

= lim
𝑥→𝑐

𝑓(𝑥) − 𝑓(𝑐) ×
1

𝑥 − 𝑐
× (𝑥 − 𝑐) + 𝑓(𝑐) 

= lim
𝑥→𝑐

(𝑥 − 𝑐) 𝑓′(𝑐) + 𝑓(𝑐) = 𝑓(𝑐) 

lim
𝑥→𝑐

𝑓(𝑥) = 𝑓(𝑐) by definition, f is continuous on c 

 

2.NO. 

lim
𝑥→1+

𝑥(𝑥2 − 1)

|𝑥2 − 1|
= 𝑥 = 1 𝑏𝑢𝑡 lim

𝑥→1−

𝑥(𝑥2 − 1)

|𝑥2 − 1|
= −𝑥 = −1  

And 

lim
𝑥→−1+

𝑥(𝑥2 − 1)

|𝑥2 − 1|
= −𝑥 = 1 𝑏𝑢𝑡 lim

𝑥→−1−

𝑥(𝑥2 − 1)

|𝑥2 − 1|
= 𝑥 = −1  

So lim
𝑥→−1

𝑓(𝑥) , lim
𝑥→1

𝑓(𝑥)  𝑖𝑠 𝑛𝑜𝑡 𝑒𝑥𝑖𝑠𝑡.  

We know that if lim
𝑥→𝑐

𝑓(𝑥) = 𝑓(𝑐) then f is continuous on c. 

But where x = ±1, limit does not exist. 

So f can’t be extended to be continuous. 

 

 

 



3. 

(a) 

lim
𝑥→1

𝑥50 − 1

𝑥 − 1
= 𝑓′(1) = 50 𝑤ℎ𝑒𝑟𝑒 𝑓(𝑥) = 𝑥50. 

(b) lim
𝑥→∞

𝑥+𝑠𝑖𝑛𝑥+2√𝑥

𝑥+𝑠𝑖𝑛𝑥
=

1+
𝑠𝑖𝑛𝑥

𝑥
+

2

√𝑥

1+
𝑠𝑖𝑛𝑥

𝑥

= 1 𝑤ℎ𝑒𝑟𝑒 lim
𝑥→∞ 

𝑠𝑖𝑛𝑥

𝑥
= 0 𝑏𝑦 𝑆𝑞𝑢𝑒𝑒𝑧𝑒 𝑡ℎ𝑒𝑜𝑟𝑒𝑚. 

4. 

lim
𝑥→−2+

[2𝑥] + 2

2𝑥 + 2
=

−4 + 2

−2
= 1 𝑏𝑢𝑡 lim

𝑥→−2−

[2𝑥] + 2

2𝑥 + 2
=

−5 + 2

−2
=

3

2
 

So, lim
𝑥→−2

[2𝑥]+2

2𝑥+2
 does not exist. 

5. 

let y = f(𝑥) + 𝑔(𝑥) , 𝑤ℎ𝑒𝑟𝑒 𝑓(𝑥) = |𝑥 − 1|, 𝑔(𝑥) = sin 𝑥. 

f(x)&g(𝑥) 𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥. 𝑠𝑜 𝑦 = 𝑓(𝑥) + 𝑔(𝑥) 𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑥 

6. 

f ′(u) =
df

𝑑𝑢
×

𝑑𝑢

𝑑𝑥
= 2 (

2𝑢 − 1

2𝑢 + 1
) × (

2(2𝑢 + 1) − 2(2𝑢 − 1)

(2𝑢 + 1)2
) ×

du

𝑑𝑥
 

f ′(g(x)) = 2 (
2(

1
𝑥2 − 1) − 1

2(
1

𝑥2 − 1) + 1
) × (

4

(2(
1

𝑥2 − 1) + 1)
2) (

−2

𝑥3
) , f ′(g(−1))

= 2 (
−1

1
) (

4

2
) (

−2

−1
) = −16  

 7. 

(a) 

𝑥 cos(2𝑥 + 3𝑦) = 𝑦𝑠𝑖𝑛5𝑥 



→ cos(2𝑥 + 3𝑦) − 𝑥𝑠𝑖𝑛(2𝑥 + 3𝑦) (2 +
𝑑𝑦

𝑑𝑥
) =

dy

𝑑𝑥
(𝑠𝑖𝑛5𝑥) + 5𝑦𝑐𝑜𝑠5𝑥 

cos(2𝑥 + 3𝑦) − 2𝑥𝑠𝑖𝑛(2𝑥 + 3𝑦) − 5𝑦𝑐𝑜𝑠5𝑥 =
𝑑𝑦

𝑑𝑥
(𝑠𝑖𝑛5𝑥 + 𝑥𝑠𝑖𝑛(2𝑥 + 3𝑦)) 

dy

𝑑𝑥
=

(cos(2𝑥 + 3𝑦) − 2𝑥𝑠𝑖𝑛(2𝑥 + 3𝑦) − 5𝑦𝑐𝑜𝑠5𝑥)

𝑠𝑖𝑛5𝑥 + 𝑥𝑠𝑖𝑛(2𝑥 + 3𝑦)
 

(b) 

y2 = 1 −
2

𝑥
→ 2𝑦

𝑑𝑦

𝑑𝑥
=

2

𝑥2
→

𝑑𝑦

𝑑𝑥
=

1

𝑥2𝑦
→

𝑑2𝑦

𝑑𝑥2
=

2𝑥𝑦 + 𝑥2 𝑑𝑦
𝑑𝑥

(𝑥2𝑦)2
 

8. 

(a) 

L(𝑥) = 𝑓(0) + 𝑓′(0)(𝑥 − 0) = 1 + 2𝑘𝑥, 𝑤ℎ𝑒𝑟𝑒 𝑓′(𝑥) = 2𝑘(1 + 2𝑥)𝑘−1  

(b) 

 (1 + 0.0002)50 = L(1.0002) = 𝑓(0) + 𝑓′(0)(0.0002) = 1 + 50 × 0.0002 =

1.01  

9. 

let k(𝑥) =
𝑓(𝑥)

𝑔(𝑥)
, 𝑏𝑦 𝑑𝑒𝑓𝑖𝑛𝑖𝑡𝑖𝑜𝑛 𝑘′(𝑥) = lim

ℎ→0 

𝑘(𝑥 + ℎ) − 𝑘(𝑥)

ℎ
 

k′(𝑥) = lim
ℎ→0 

𝑓(𝑥 + ℎ)
𝑔(𝑥 + ℎ)

−
𝑓(𝑥)
𝑔(𝑥)

ℎ
= lim

ℎ→0 

𝑓(𝑥 + ℎ)𝑔(𝑥) − 𝑓(𝑥)𝑔(𝑥 + ℎ)

ℎ𝑔(𝑥)𝑔(𝑥 + ℎ)
   

= lim
ℎ→0 

𝑓(𝑥 + ℎ)𝑔(𝑥) − 𝑓(𝑥)𝑔(𝑥) + 𝑓(𝑥)𝑔(𝑥) − 𝑓(𝑥)𝑔(𝑥 + ℎ)

ℎ𝑔(𝑥)𝑔(𝑥 + ℎ)
 

= lim
ℎ→0 

𝑔(𝑥)(𝑓(𝑥 + ℎ) − 𝑓(𝑥)) − 𝑓(𝑥)(𝑔(𝑥 + ℎ) − 𝑔(𝑥))

ℎ𝑔(𝑥)𝑔(𝑥 + ℎ)
 



=
𝑔(𝑥)𝑓′(𝑥) − 𝑔′(𝑥)𝑓(𝑥)

𝑔2(𝑥)
 

 

 


