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Y12 Mathematics Extension 1 | Term 1 Assessment 2011 

Question 1 (9 Marks) Marks 

(a) Differentiate with respect to �: 

 

 

(i) ln(cos� �) 

 

2 

(ii) �� cosec(� − 1) 

 

2 

(iii) �� cos(3�) 

 

2 

(b) On a cultivated farm plot, there are approximately 12 times as many carrot plants as 

stinging nettle weeds. However, the plot becomes neglected and the number of weeds 

increases at 4% per day whilst the number of carrots decreases at 8% per day. Find the 

number of days, to the nearest day, that must elapse before there are more weeds than 

carrots. 

 

3 

 

Question 2 (9 Marks) – START A NEW PAGE Marks 

(a) Find: � 3�
� − 1 ��. 

 

 

2 

(b) The area bound by � = sec �, � = 1 − 2�, � = 0 and � = �
� is rotated about the �-axis. 

Find the volume of the solid generated. 

 

3 

(c) An observer at   watches a falcon ! flying downward to earth in pursuit of its prey. The 

falcon is descending at 220km/h and the point " directly beneath the falcon is 1.5km 

from the observer. Find the rate at which the observer’s head is tilting, in radians per 

minute, when the falcon’s altitude is 3.3km. 

 

4 
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Question 3 (9 Marks) – START A NEW PAGE Marks 

(a) Express log % �&
√() * in terms of + and , if + = log � and , = log �. 

 

 

2 

(b) A geometric series -(.) has a first term of 5, a last term of 20,480 and a common ratio of ..  

 

 

(i) Find the difference between -(2) and -(4). 

 

2 

(ii) Find the total number of terms in -(2). 

 

1 

(c) Neatly sketch the graph of � = √3 sin � − cos � for the domain 0 ≤ � ≤ 21, clearly showing 

all intercepts and stationary points. 

4 

 

 

Question 4 (9 Marks) – START A NEW PAGE Marks 

(a) Evaluate: 6 3�789
�

7:;
 

 

 
2 

(b) Evaluate the following integral using the substitution # = sin8< %�
�*: 

 

� 2��
√4 − �� ��√9

;
 

 

4 

(c) Use the principle of mathematical induction to prove that 5> + 2(11>) is divisible by 3 

for all positive integers @. 

3 

 

 

 

Question 5 (9 Marks) – START A NEW PAGE Marks 

(a) Find: � � − 3
�� + 1 ��. 

 

 

2 

(b) Find: A sin 2� √cos 2� ��. 

 

2 

(c) The series -> is given by the following: 

 -> = 3�7 + 3�789 + 3�78B + ⋯ + 387 

 

 

(i) Find the value of @, the number of terms in the series, in terms of D. 

 

1 

(ii) Show that the @th term is given by: 
 

E> = 27 × 3�7
39>  

 

1 

(iii) Calculate the sum of the series. 

 

3 
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Question 6 (9 Marks) – START A NEW PAGE Marks 

(a) Use the principle of mathematical induction to prove that 
H

H� �> = @�>8< for all positive 

integers @. (You may assume the product rule.) 

 

3 

(b) Neatly sketch the graph of � = ln(�� − 2� + 1). 

 

3 

(c) Evaluate � (cot � + cosec� �)��
��

�9
. 

 

 

 
3 

 

Question 7 (9 Marks) – START A NEW PAGE Marks 

(a) A spherical balloon is being inflated at the rate of 85cm9 per second. Find the rate at 

which its radius is increasing after one minute (3 decimal places). 

 

3 

(b) A man named Fischer is administered a drug that puts him to sleep. As long as there is 

15mg of the drug in his body, he remains asleep. 10% of the drug leaves Fischer’s body 

every 30 minutes. He is given an initial dose of 20mg, and an additional dose of � mg is 

given at the beginning of each new hour. 

 

 

(i) Show that immediately after the second additional dose is administered, Fischer 

has 13.122 + 1.81� mg of the drug remaining in his body. 

 

1 

(ii) If K> is the amount of drug remaining at the end of the @th hour, just before he 

receives his additional dose, show that K> is given by:   
K> = 20(0.81)> + � L81

19 − (0.81)>
0.19 N 

 

3 

(iii) If Fischer must be kept asleep for at least ten hours, find the minimum hourly dose 

required (to the nearest 0.01mg). 

 

2 
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