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Answer any five questions: 𝟓 × 𝟏𝟓 = 𝟕𝟓 marks 

1. a) Solve the equation 𝑥4 − 2𝑥3 + 4𝑥2 + 6𝑥 − 21 = 0 given that two of its roots are 

equal in magnitude and opposite in sign. 

b)If the sum of two roots of the equation 𝑥4 + 𝑝𝑥3 + 𝑞𝑥2 + 𝑟𝑥 + 𝑠 = 0 equals the sum 

of the other two, prove that 𝑝3 + 8𝑟 = 4𝑝𝑞. 

2. Use Newton’s method of divisors to find all the rational roots of the equation 

 4𝑥3 + 20𝑥2 − 23𝑥 + 6 = 0 

3. a) If 𝑥, 𝑦, 𝑧 be three consecutive integers, show that (∑ 𝑥)3 − 3 ∑ 𝑥3 is divisible by 108. 

b) Find the highest power of 3 dividing 1000!. 

4. a) If 𝑝 is a prime and 𝑎 is any number prime to p then show that 𝑎𝑝−1 − 1 is divisible by 

𝑝.  

b) Show that (18)! + 1 is divisible by 437.  

5. a) If 𝑥 and 𝑦 are positive quantities whose sum is 4, show that 
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b) Show that if 𝑎, 𝑏, 𝑐 are positive unequal quantities then  

𝑎𝑥𝑏−𝑐 + 𝑏𝑥𝑐−𝑎 + 𝑐𝑥𝑎−𝑏 > 𝑎 + 𝑏 + 𝑐 . 

6. a) State and prove Weirstrass inequalities. 

b) Find the maximum value of (3 − 𝑥)5(2 + 𝑥)4 when x lies between 3 and -2 
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