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INSTRUCTIONS TO CANDIDATES
Answer all questions in Section A and any Two in Section B

The number of marks is indicated in brackets at the end of each question
Fach guestion should start on a fresh page correctly numbered

SECTION A
Al (a) Solve the following inequality 2|x| > 3x — 10
(b) Show that |a + b| < |al + |b|] forallx,y € R [4,4]

A2. (a) Define what is meant by saying that / is the limit of the sequence U,,.
(b) Evaluate each of the following limits

(Dlimp e (¥n + 10 — V10)

(D). LMoo 3 J G- fn)_E‘T +2)

A3. () Estimate the value of tan~1(1.1) using diffferentials [4]
(b) Prove , by mathematical induction ,that , the rule of exponents is very true for every

natural number n
(ab)" = a™b" [5]

A4 (a) Define what is meant by saying that [ is the limit of a function f'as x tends to x, [2]
(b) if y(x) = y1(x)y2(x) ... yn (%), use the logarithmic differentiation or otherwise to show

ldy _1dyy 1w 1 dyn 4
Thaty dxmyl dx ¥p dx + +yndx []

lof 3




MTE1104

A5 Find each of the following integrals.

iy  Jx2es™®cosx® dx  (i)[ x™ Inx dx (iii) [ sin® x cos® x dx [3,3,3]

SECTION B [60 MARKS]
Candidates may attempt TWO questions being careful to number them B5 to B8

B6 (a)i. Define, in terms of € and & , what is meant by saying that a function fis continuous
at a point x = X, 2]

(i) Let f: R — R be the function defined by
ax—3 x <2
flx)=4{ 3—x—2x? 2<x<d
bx +7 x> 4
Where a and b are constants. If f is continuous on R , find the values of a and b

(b) A sequence {uy,} is defined by Uy = %(Zun +3)u =1

(i) Show by induction that the sequence {1, } is bounded above by 2
(ii) Show by induction that {u,,} is monotonic increasing
(iif) State why the sequence converges.
(iv) Find the limit of the sequence
(c) Show thatif 0 < a < b, then

b— b —
¢ < sin"1(h) — sin"(a) < a

1 a? v1-—b?

5+3cosx [5]

6]
(d) Evaluate [

B7 (a) (i) Use the Mean Value Theorem to prove the following inequality
%wlu<1nx<x—1,forx>1 [5]

(i))Suppose that f is continuous on [a,b] , differentiable on (a,b) and that
F'(x) > 0 for all € (a, b).Prove that f is strictly increasing on [a,b]  [4]

]
(b) () Find 5% if x = 2sint and y = cos2¢ 5]
(i) If y=x% ,x>0.Find 2 [4]

{c )Evaluate each of the following limits.
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(i) lim x3Inx
. %20
(ii) if lim x1mc0sx [3,3]
x—=
(c) Show that if a function f is differentiable at a point x = @, thenitis a continuous at that
point. [6]

B8 (a)(i) Define what is meant by lim u, = co [3]
(ii) Show using the deﬁnitio;cl_)tﬁat ;I_H.lo (5n—2)=0c (4]
(b) (i) Use induction to prove that 5*" — én + 8 is divisible by 9 forn = 1,2, ... [5]
(ii) Sketch the general shape of the graph of the following function showing any
asymptotes and any points of intersection with the axes , f(x) = ad [8]

x%—1
{ ¢) Show that

fl xdx _m-2
o (x+1)2(x?* +1) -8

B9 (a) Let I, = [ e¥ sin™ x dx
(i) Show that n? + 1), = n(n — Vi, forn = 2 [8]
(ii)Evaluate 1, [6]

(b) Find the area of the region bounded by the graph of f(x) = 2x,x = 0,x =1
and the x-axis by calculating the limit of the Riemann Sums [10]

(¢) Show that the function f(x) = f;:; is one-to-one if ad — bc # 0. What happens
when ad — bc = 07 [6]

END OF PAPER




