ZCA 110
Calculus and Linear Algebra

Test I

7 Sept 2006, 2.00 pm – 3.00 pm

Answer All questions.
1. Give the function 
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(a) Find the critical number(s) of f ;







[4 marks]
(b) Determine the relative extrema. 







[6 marks]

Solution [Schaum’s series, pg. 121, Q7]
(a) 
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[2 mark]

      x=2 is the only critical number.   








[2 mark]
(b)  Can’t apply second derivative test since 
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 not defined. No marks be given if attempts 

via second derivative test. 2 marks be given if ATTEMPT of first derivative test is shown, irrespective of the correctness of the final answer. 
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 for x < 2, and 
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[2 marks]

By the first derivative test, f has a relative minimum at x =2.




[2 marks]


(the graph above is for visual guide only)
2. Differentiate 

(a)  
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[4 marks]

(b) Given 
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, find the first derivative
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. Hint: 
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 [6 marks]

Solutions 

(a) [Schaum’s series, pg. 93, Q15]


[image: image12.wmf](

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

(

)

222

32323232

322322

12

323232

dd

xxxx

xx

dxdx

y

xxx

+---+

+---

-

¢

===

+++


2 marks if correct steps are shown. 

2 marks for correct answer obtained. 
(b) [Schaum’s series, pg. 171, Q3]

Chain rule method I:  let 
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Alternatively, chain rule method II:
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1 mark if right attempt to use chain rule is shown (irrespective of the correctness of final answer). 

3 marks if intermediate steps are shown explicitly.  

2 marks for correct answer obtained. 

Full marks be given if correct answer are obtained using either method I, method II or any other acceptable methods. 
3. (a) Obtain the derivative of the function 
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 by DEFINITION.
















[6 marks]
(b) What are the following limit? (Just write down the answers)
(i) 
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(ii) 
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(iii) 
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(iv)  
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[4 marks]

Solutions 

(a) [Schaum’s series, pg. 81, Q4]

By definition, the derivative of a function f (x) at arbitrary point x is 
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The definition of the derivative of a function must be implicitly or explicitly mentioned. If do, 2 marks be given. 
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2 marks for correct intermediate steps.

2 marks for correct final answer.

(b) 1 mark for each correct answer. No details required. 
(i) 
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(ii) 
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(iv)  
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[1+1+ 1+1 = 4 marks]

x = 2





x < 2





x > 2
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