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Question 1
State the precise definition of a limit of a sequence. [3]

Question 2
Prove or disprove: If limy, . @, = 0, then }_ a, is convergent. 2]



Question 3 _
Find the sum of the following series:
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Question 4
Test the following series for convergence or divergence:

(41) X2, 5

(42) ¥, (2-1)"

8]
(2)

(3)



(4.3) 32

oC cos2n
n=1 14n?




Question 5
State and prove the Root Test. You do not have to show that it is inconclusive when L = 1. [6]



Question 6
Find the sum of the following series:



Question 7
Let >_ b, be an absolutely convergent series and suppose that the sequence {a, } is bounded. Prove
that > a,b, converges. 3]



Question 8
Two particles travel along the space curves

r = (t,8%,4-3)
and
ry = (* — 12,16,t- 3*)
Will these two particles collide? Show all working,.

Question 9
Determine r(t) if

tln (1 + ¢
r'(t) = <%-;), e, sin 2t>

and r(0) = (1,0,0).
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Question 11
If r(2) # 0, show that [3]

a|r(,f)| mr(t) r'(t).
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Question 13
Find the normal component of the acceleration vector if the position vector is given by [4]

r(t) = ti+ %] + 3tk
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