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FACULTY OF SCIENCES
DEPARTMENT OF MATHEMATICS
2024 | EXAMINATION.
Course Title: Real Analysis
Time Allowed: 3 Hours

Instruction: Answer Question Number One and any Other Four Questions
(a) 1f lim x tan (1) = k, find the value of k (6 marks)
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(b) State Rolle's Theorem

(c) Find the least and the greatest value of the function f(x) = 253 —3x*—12x+1

on the interval [—2,]. (8 marks)

(d) State the Cauchy mean value theorem (4 marks)
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(a) Evaluate limy e (1 + ;) (5 marks)

(b) Verify Rolle's theorem for the function f(x) = sinx+cosx—1lona closed interval [D,g].
(7 marks)

(a) Prove that (5 — V3) is an irrational number, given that V3 is an irrational number. (3 Marks)
(b) Find C of Cauchy's Mean Value Theorem for the functions iand xli' € [1,2). (9 Marks)

(a) Find the Maclaurin series expansion of e3* (8 Marks)
(b) Prove that the greatest integer function defined by f(x) =[x],0 < x <3 is

not differentiablc at x = 1and x = 2 (4 Marks)
(a) Evaluate Li_r‘rtl' (cntx = ];) (5 marks)
(b) Find the absolute maximum and absolute minimum values of f(x) = x:-4

on the interval [—4,4]. o (7 marks)

(a) Determine all the number(s) ¢ which satisfy the conclusion of Mean Value Theorem for
h(z) = 4z® — 822 + 7z — 2 on [2,5]. (6 marks)
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(b) Prove that function f given by f(x) = sin (Zx + I) is decreasing on (?"f:-) (6 marks)



