
CHAPTER 1: INTRO TO CALCULUS 

Test 2 

 
Part A: Knowledge and Understanding   (24 marks)  
 

 1) 𝐸𝑣𝑎𝑙𝑢𝑎𝑡𝑒 𝑒𝑎𝑐ℎ 𝑙𝑖𝑚𝑖𝑡  (3 𝑚𝑎𝑟𝑘𝑠 𝑒𝑎𝑐ℎ)
 

​ ​ ​  𝑎)
𝑥 4
lim
→

4− 12+𝑥
𝑥−4 𝑏) 

𝑥 4
lim
→

8−𝑥−2
1− 5−𝑥

𝑐) 
ℎ 0
lim
→

1
𝑥+ℎ − 1

𝑥

ℎ 𝑑) 
𝑥 0
lim
→

(𝑥+216)
1
3 −6

𝑥

 
 2) 𝑈𝑠𝑖𝑛𝑔 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑓(𝑥) 𝑏𝑒𝑙𝑜𝑤,  𝑑𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑒𝑎𝑐ℎ 𝑜𝑓 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔:

 (8 𝑚𝑎𝑟𝑘𝑠)
 
​  
 
 
 
 
 
 
 
 
 

​ ​ ​ ​ ​  𝑎) 
𝑥 2+
lim
→

𝑓(𝑥)  𝑏) 𝑓(2) 𝑐) 𝑓(0)

 
​ ​ ​ ​ ​ 𝑑) 

𝑥 −2+
lim
→

𝑓(𝑥) 𝑒) 
𝑥 2
lim
→

𝑓(𝑥) 𝑓) 
𝑥 4−
lim
→

𝑓(𝑥)

 
 3) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑠𝑙𝑜𝑝𝑒 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑡𝑜 𝑡ℎ𝑒 𝑐𝑢𝑟𝑣𝑒 𝑦 = 𝑥

𝑥2−3 
 𝑎𝑡 𝑥 = 2.    (4 𝑚𝑎𝑟𝑘𝑠)

 
Part B: Application (13 marks)  
 

 1) 𝐷𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑡𝑜 𝑓(𝑥) = 𝑥 + 2 𝑤ℎ𝑒𝑛 𝑥 =− 1.   (4 𝑚𝑎𝑟𝑘𝑠)
 
 

 2) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑒𝑞𝑢𝑎𝑡𝑖𝑜𝑛 𝑜𝑓 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑡ℎ𝑎𝑡 𝑝𝑎𝑠𝑠𝑒𝑠 𝑡ℎ𝑟𝑜𝑢𝑔ℎ (2, 2) 𝑎𝑛𝑑 𝑖𝑠 𝑝𝑎𝑟𝑎𝑙𝑙𝑒𝑙 𝑡𝑜 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒

 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑡𝑜 𝑓(𝑥) =− 3𝑥3 − 2𝑥 𝑎𝑡 (− 1, 5).     (4 𝑚𝑎𝑟𝑘𝑠)
 

 

MCV4U Grade 12 Calculus & Vectors www.AllThingsMathematics.com 

 



CHAPTER 1: INTRO TO CALCULUS 

Test 2 

 
 

 3) 𝑆𝑘𝑒𝑡𝑐ℎ 𝑎𝑛𝑦 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑡ℎ𝑎𝑡 𝑠𝑎𝑡𝑖𝑠𝑓𝑖𝑒𝑠 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛𝑠:  (5 𝑚𝑎𝑟𝑘𝑠) 
 
​  𝑓(2) = 4,   

𝑥 2−
lim
→

𝑓(𝑥) = 7,   
𝑥 2+
lim
→

𝑓(𝑥) =− 5    𝑓(𝑥) 𝑑𝑒𝑐𝑟𝑒𝑎𝑠𝑒𝑠 𝑤ℎ𝑒𝑛 𝑥 > 2

 
Part C: Communication (12 marks)  
 

 1) 𝐸𝑥𝑝𝑙𝑎𝑖𝑛 𝑤ℎ𝑦 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑓(𝑥) = 2𝑥2+7𝑥+3

𝑥2−9
 𝑖𝑠 𝑑𝑖𝑠𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑎𝑡 𝑥 =− 3.   (3 𝑚𝑎𝑟𝑘𝑠)

 
 2) 𝑆𝑢𝑝𝑝𝑜𝑠𝑒 𝑡ℎ𝑒 

𝑥 𝑎 
lim
→

𝑓(𝑥) 𝑒𝑥𝑖𝑠𝑡𝑠 𝑎𝑡 𝑝𝑜𝑖𝑛𝑡 𝑎.  𝐷𝑜𝑒𝑠 𝑡ℎ𝑖𝑠 𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛 𝑔𝑢𝑎𝑟𝑎𝑛𝑡𝑒𝑒 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 

 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑓(𝑥) 𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠 𝑎𝑡 𝑥 = 𝑎?  𝐼𝑙𝑙𝑢𝑠𝑡𝑟𝑎𝑡𝑒 𝑦𝑜𝑢𝑟 𝑒𝑥𝑝𝑙𝑎𝑛𝑎𝑡𝑖𝑜𝑛 𝑤𝑖𝑡ℎ 𝑎𝑛 𝑒𝑥𝑎𝑚𝑝𝑙𝑒.  (3 𝑚𝑎𝑟𝑘𝑠)
 

 3) 𝑊ℎ𝑎𝑡 𝑑𝑜 𝑡ℎ𝑒 𝑓𝑜𝑙𝑙𝑜𝑤𝑖𝑛𝑔 𝑖𝑛𝑑𝑖𝑐𝑎𝑡𝑒 𝑎𝑏𝑜𝑢𝑡 𝑡ℎ𝑒 𝑔𝑟𝑎𝑝ℎ 𝑜𝑓 𝑓(𝑥)?  𝐸𝑥𝑝𝑙𝑎𝑖𝑛.  (2 𝑚𝑎𝑟𝑘𝑠 𝑒𝑎𝑐ℎ)
 
​  𝑎) 𝑓(2+3)−𝑓(2)

3 = 7 

 
​  𝑏) 

ℎ 0
lim
→

𝑓(2+ℎ)−𝑓(2)
ℎ = 9

 
Part D: Thinking  (10 marks)  
 

 1) 𝐹𝑖𝑛𝑑 𝑡ℎ𝑒 𝑐𝑜𝑜𝑟𝑑𝑖𝑛𝑎𝑡𝑒𝑠 𝑜𝑓 𝑡ℎ𝑒 𝑝𝑜𝑖𝑛𝑡 𝑤ℎ𝑒𝑟𝑒 𝑡ℎ𝑒 𝑡𝑎𝑛𝑔𝑒𝑛𝑡 𝑡𝑜 𝑓(𝑥) = 𝑥3 + 3𝑥 𝑖𝑠 𝑝𝑒𝑟𝑝𝑒𝑛𝑑𝑖𝑐𝑢𝑙𝑎𝑟
 𝑡𝑜 𝑡ℎ𝑒 𝑙𝑖𝑛𝑒 𝑥 + 3𝑦 − 12 = 0.  (6 𝑚𝑎𝑟𝑘𝑠)

 
 2) 𝐷𝑒𝑡𝑒𝑟𝑚𝑖𝑛𝑒 𝑡ℎ𝑒 𝑣𝑎𝑙𝑢𝑒𝑠 𝑜𝑓 𝑎 𝑎𝑛𝑑 𝑏 𝑠𝑜 𝑡ℎ𝑎𝑡 𝑡ℎ𝑒 𝑓𝑢𝑛𝑐𝑡𝑖𝑜𝑛 𝑓(𝑥) 𝑖𝑠 𝑐𝑜𝑛𝑡𝑖𝑛𝑢𝑜𝑢𝑠.  (4 𝑚𝑎𝑟𝑘𝑠)

 
​  
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