: 2n -7
(d) Show that the sequence U/, = 3 T 2 18 monotonic increasing, 6]
B7. (a) When do we say a sequence .S, is convergent,. [2]

) ‘ ]yl n2
(b) Determine whether the sequence 5, = (—)*(»_), where n = 1,2, 3., converges
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Answer ALL questions in Section A and at most TWO questions in section B.

or diverges. mt [4]

(c) Find Df and R if f(z) = —r. |
p— 4]

1
(d} Let f(z) = xzsin(g),x # (.

(i) Does f(z) have a derivative at z = 7 Justify your answer. (5]

(ii) Is f(z) differentiable at z = 0, justify your answer. 5]

(e) Fm.d the dimensions of an isosceles triangle of largest area that can be inscribed in
a circle of radius e units. [10]
B8. (a) State the Mean Value Theorem of differentiation. 3] -
(b) Verify the Mean Value Theorem for f(z) =2 where a = 0 and b= 1. 7]
(c) State the second fundamental theorem of calculus, 2]
(d) Find the area of the region .bounded by f(z) *—; 442 and g(x) =1 — 22. 18]

(e) Give a detailed sketch of th h ==

of the graph of y Ty [10]

SECTION A (40 marks)
Candidates may attempt ALL questions being careful to number them Al to A4.

Al. (a) Find all critical points for f(z) = 23 — 3z* + 1. [7]
(b} Find all the local maximumm and minimum points for f(z) = § + sin(z) on
0,71 | 7
A2, Sole the following inequalities, |5z — 8| < 12. 4]
A3. (a) State the £ — N definition of the limit of & sequence. 2]
(b) Prove that limnm}w(%) =1. . 15]
A4. Tind the derivativve of sin™(x). 5]
Ab. (a) Show that the function f(z) = 5x — 1 is bijective. 6]
(b) Find the inverse of f(z) =5z —1. 4]
SECTION B (60 marks)
Candidates may attempt TWO questions being careful to number them B5 to B7.
B6. (a) Evaluate the foilowing limits.
1
(i} limg oo [az4sin4(5)]. [5]
1 .
(ii) zz'mﬁo[mzsm(g)}. : [5]
_ ‘ .
(b) Find the indefinite integral of / 553 2 de. 8]
: -z

(c) Use the € — N definition of the limit of a sequence to show that a sequence whose

n** term given by a, = (3 — =%;) converges to 3. (6]
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