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2017 NJC H1 MA Prelim Question Paper 

Section A: Pure Mathematics [40 marks] 

 

1 A farm sells ginger, spear mint, garlic by price per kilogram.  

Cheryl bought 1.2 kg of ginger and 1.5 kg of garlic, while her colleague bought 0.9 kg of 

spear mint and 0.5 kg of garlic. The amount that Cheryl paid is $60.60 and her colleague paid 

$38.54. Ann, a retailer, bought 36 kg of ginger, 20 kg of spear mint, and 40 kg of garlic. Ann 

is entitled to have a discount of 25%, and paid $1783.50 after the discount. 

Identify the cost and name of the herb with the highest selling price per kg.  

State the cost of 2 kg of garlic, without any discount.       [4] 

 

 

2 The curve C has equation y = 2 – 3e−5x . 

(i) Sketch the graph of C, stating the exact coordinates of any points of intersection with 

the axes and the equation of the asymptote.        [3] 

(ii) Without using a calculator, find the exact equation of the tangent to C at the point 

where x = 0.2, expressing y in terms of x.        [3] 

 

 

3 A curve C has equation y = (x – 2)2 − 5.  

(i) Find the set of values of k such that the line y = 2x + k intersect C twice.  [3] 

(ii) Find the exact area of the region bounded by C and the line y = 2x – 6.   [4] 

 

 

4 (a) Differentiate the following with respect to x.  

(i) ,           [2] 

(ii) .            [2] 

(b) Use a non-calculator method to find .      [4] 
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5 A ship builder manufactures yachts. The rate, C thousand dollars per year, at which the total 

manufacturing costs change is to be monitored regularly over a period of 5 years. The Chief 

Financial Officer proposed that the relationship between C and the time, t years, can be 

modelled by the equation 

C = 25 − 12t + e0.8t, for 0 < t < 5. 

(i) Use differentiation and this model to find the minimum value of C. Justifying that the 

value obtained is a minimum.         [6] 

(ii) Sketch the graph of C against t, giving the coordinates of any intersections with the 

axes.               [2] 

(iii) Find the area of the region bounded by C, the t-axis and the lines t = 0 and t = 3 to 

3 decimal places. Give an interpretation of the area that you found, in the context of 

the question.             [2] 

 

The annual profit from the sale of these yachts is P thousands dollars per year. The Chief 

Financial Officer believes that the relationship between P and t is given by 

P = 200 + 60ln(t + 2), for 0 < t < 5. 

(iv) Find the exact value of t for which P = 280.        [2] 

(v) Sketch the graph of P against t, giving the coordinates of any intersections with the 

axes.               [1] 

(vi) Find the exact rate at which the annual profit is increasing when t = 3.    [2] 
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Section B : Probability and Statistics [60 marks] 

 

6  A group of nine people consists of father, mother, their three sons and four daughters. The 

group arrange themselves in a line for a game. Find the number of different possible 

arrangements if 

(i)  the parents are at the two ends and the three sons are all together,   [2] 

(ii) the four daughters are all separated.        [2] 

 

The parents has four tickets for a children ride. If each child is equally likely to be selected, 

find the probability that there will be more girls selected for the ride.    [3] 

 

 

7 (a) In a travel fair, a survey on two destination packages was conducted on a large number 

of participants. The participants can select at most one destination package. The survey 

showed that 20% would select destination package A, 35% would select destination 

package B and 45% would select neither.  

Twelve participants who took part in the survey were randomly selected. 

Find the probability that 

(i) exactly 4 participants would select destination package A.    [1] 

(ii) at least 4 participants would select destination package B.    [2] 

(iii) fewer than 10 participants but more than 2 would not select destination package 

A.             [2] 

(iv) Explain the significance of the phrase ‘large number’ in the first sentence of this 

question.             [1] 

 

(b) A random variable X has a binomial distribution with mean 4 and variance . The 

mean and standard deviation of X are denoted by μ and σ respectively. Find 

P(μ − σ < X < μ + σ), correct to 4 decimal places.       [4] 

 

 

8 For a camping task, the Task score, t %, and the mean amount of sleep during the camp, 

s minutes were recorded for a random sample of 9 students. The results are given in the 

following table. 

t 20 30 28 52 76 44 48 60 64 

s 450 525 193 530 640 483 554 505 554 

(i) Draw a scatter diagram for the data.        [2] 

(ii) Identify the pair of data which should be regarded as an outlier. Give a possible reason 

for the occurrence of this pair of data.        [2] 

Remove the outlier you have identified in part (ii).  

(iii) Calculate the new product moment correlation coefficient and find the regression line 

of s on t for the revised set of data.          [2] 

(iv) Estimate the mean amount of sleep of the student if his Task score is 80. Comment on 

the reliability of this estimate.         [2] 

(v) Using the appropriate regression line, estimate a student’s Task score if his mean 

amount of sleep is 8.8 hours.          [2] 

4
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9 A researcher is testing the mileage of a particular type of electric car which the manufacturer 

claims to have a range of 380 km. A random sample of 50 cars of this type is tested and the 

range is measured. The results are summarised by  

(x  380) = 15 and (x  380)2 = 81. 

(i) Find the exact unbiased estimates of the population mean and variance.  [2] 

(ii) The researcher suspects that the manufacturer has overstated the mean range of the 

cars. Test at the 5% level of significance whether there is sufficient evidence to support 

the researcher’s suspicion.          [4] 

(iii) Explain, whether it is necessary to assume that the range of the cars follow a normal 

distribution in order for the test to be valid.       [1] 

Another manufacturer claims that the mean range for their similar powered cars is more than 

380 km. Another researcher takes a random sample of 80 cars and records their mileage. A 

test at the 5 % level of significance shows there is sufficient evidence to support the 

manufacturer’s claim. Assuming the population standard deviation range for these cars is 1.8 

km, find the set of values of the mean range of the mileage, correct to 2 decimal places. [3] 

 

 

10 A restaurant sells cooked crabs and lobsters.  

The masses, in kg, of the crabs and lobsters have independent normal distributions with 

means, standard deviations and selling prices as shown in the following table. 

 
Mean Mass 

Standard deviation 

of mass 

Selling price 

($ per kg) 

Crabs 1.9 0.2 45 

Lobsters 1.6 0.15 85 

(i) Find the probability that the mass of a randomly chosen crab is within ±0.1 kg of the 

mean mass of crabs.            [2] 

(ii) Find the probability that 4 randomly chosen crabs each has a mass of more than 1.8 kg. 

               [2] 

Mr Tan goes to the restaurant and randomly chooses 4 crabs and 6 lobsters.  

(iii) Find the probability that the total mass of the 6 lobsters is at least 1.5kg more than the 

total mass of the 4 crabs.           [3] 

(iv) Find the probability that Mr Tan pays between $1150 and $1170 for the 4 crabs and 6 

lobsters. State the mean and variance of the distribution that you use.   [4] 

 

 

11 A box containing 4 black balls and 6 red balls. Mary draws a ball from the box at random 

without replacement. One white ball is added to the box, then Jane draws a ball from the box 

at random. 

(i) Draw a probability tree diagram to represent all the possible outcomes.  [2] 

(ii)  Find the probability that Jane draws a black ball.       [2] 

(iii) Find the probability that Mary draws a black ball, given that Jane draws a ball that is 

not black.              [3] 

(iv) Find the probability that either Mary draws a black ball or Jane draws a ball that is not 

black or both.             [2] 

Suppose Jane wins a prize if she draws the same coloured ball as Mary. Find the probability 

that Jane wins a prize, given that Jane does not draw a white ball.     [3] 


