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Question 1 [15 marks]
Question 1.1 (1)

QUESTION1.1.1 A sequence {a,} is defined recursively as a,, = 0.5(a,_1 + a,_2) for n > 3,

and a; = ay = 14. Find the limit of the sequence. (1)
a) 14

)
b)
c)
)
)

(=}

DO

6

o
—_

e) None of the these is correct

QUESTION1.1.2 A sequence {a,} is defined recursively as a, = 0.5(a,—1 + a,_2) for n > 3,

and a; = ay = 16. Find the limit of the sequence. (1)
a) 16

)
b)
c)
)
)

(=}

DO

6

o
—_

e) None of the these is correct

QUESTION1.1.3 A sequence {a,} is defined recursively as a,, = 0.5(a,_1 + a,,_2) for n > 3,
and a; = ay = 18. Find the limit of the sequence. (1)

a) 18

o
(=)

DO

6
d

—_

)
)
c)
)
)

e) None of the these is correct



MAT2A10 EXAM - 7 JUNE 2021 2/13

Question 1.2 (1)
n?—5
QUESTION1.2.1 Determine whether the sequence defined by a, = o211 converges or
n
diverges. If it converges, find its limit. (1)
a) L1

6

o

d) diverges.

)
)
c) =2
)
)

e) None of the these is correct

2

QUESTION1.2.2 Determine whether the sequence defined by a, = 1
n

diverges. If it converges, find its limit. (1)

converges or

1

a) 7

o

)
)
c) 2
)
)

d) diverges.
e) None of the these is correct
n*—5
QUESTION1.2.3 Determine whether the sequence defined by a, = STl converges or
n
diverges. If it converges, find its limit. (1)
a) L

8

o

(oW

diverges.

)
)
c) =2
)
)

e) None of the these is correct
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Question 1.3 (2)

QUESTION1.3.1 Find the radius of convergence and the interval of convergence of the power
series

n=1
a) R=1, 1= (7, 9]
b) R=1,1=17,9)
c) R=28,1=[38,8)
d) R=28,1= (-8, 8)
e) None of the these is correct

QUESTION1.3.2 Find the radius of convergence and the interval of convergence of the power
series

= (1) (z — 6)"
2

n=1
a) R=1,1= (5, 7]
b) R=1,1=1[57)
c) R=6,1=(57)
d) R=6,1=15,7]
e) None of the these is correct

QUESTION1.3.3 Find the radius of convergence and the interval of convergence of the power
series

S GO
2 Vn

e) None of the these is correct

a) R=1,1= (3,5

b) R=1,1=[3, 5)
¢) R=4,1= (3, 5)

d) R =4, 1= [3, 5]
)
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Question 1.4 (1)
QUESTION1.4.1 Determine whether the series converges or diverges. If it converges, deter-

mine 1ts sum.
o
E 3n4—n+1
n=0

a) 16

)
b)
c)
)
)

diverges

w

[oN
—_

2

e) No answer here is correct

QUESTION1.4.2 Determine whether the series converges or diverges. If it converges, determine

1ts sum.
oo

> 56
n=0

a) 36

b) 30

c) 3

d) 5

e) diverges

f) No answer here is correct

QUESTION1.4.3 Determine whether the series converges or diverges. If it converges, determine
its sum. -

Z 6n7—n+1

n=0

a) 49

o
w

6

c) 3

o,

5

e) diverges

)
)
)
)
)
)

f

No answer here is correct
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Question 1.5 (2)

QUESTION1.5.1 Find the Maclaurin series for f(x) using the definition of the Maclaurin

series.
f(z) = xcos(4x)

(_1)n42n12n+1

) Do @
00 -1 n4nx2n+1

b) Yooty g —
0o -1 n42nx2n

0) Yoty S

(_1)n42n12n+1

d) Yo —
e) None of these is correct
QUESTION1.5.2 Find the Maclaurin series for f(x) using the definition of the Maclaurin series.

f(z) = x cos(3x)

(71)n32nx2n+1

a) Do
0o —1 n3nw2n+1

b) >0 ()T
0o -1 n32n 2n

C) Zn:O ()(T)'z

(71)n32nx2n+1

d) Yo —
e) None of these is correct
QUESTION1.5.3 Find the Maclaurin series for f(x) using the definition of the Maclaurin series.

f(z) = xcos(bz)

(_1)n52nx2n+1

a) Ylo i
0o 1 n5nl,2n+1

b) Yoot o —
00 -1 n52nx2n

C) ano ()W

(_1)n52nx2n+1

d) X o —

e) None of these is correct



MAT2A10 EXAM - 7 JUNE 2021 6/13

Question 1.6 (2)

QUESTION1.6.1 A rubber ball is dropped from a height of 8 m onto a flat surface. Each

time the ball hits the surface, it rebounds to 50% of its previous height. Find the total distance
the ball travels.
a) 24

)
b)
c)
)
)

(oW
w =
S O

32

e) none of these answers is correct
QUESTION1.6.2 A rubber ball is dropped from a height of 16 m onto a flat surface. Each time

the ball hits the surface, it rebounds to 50% of its previous height. Find the total distance the
ball travels.

a) 48

=3
w N
(SR

oL

)
)

c)
) 96
)

e) none of these answers is correct

QUESTION1.6.3 A rubber ball is dropped from a height of 32 m onto a flat surface. Each time

the ball hits the surface, it rebounds to 50% of its previous height. Find the total distance the
ball travels.
a) 96

)
b)
c)
)
)

e
0]

D

4

oL

132

e) none of these answers is correct
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Question 1.7 (1)
QUESTION1.7.1 Find the limit

lim (8 cost, 24 sint, 5t Int)

t—0+
a) r(t) =
b) r(t) = 8i + 24j + 5k
c) r(t) =
d) r(t) = 8i- bk
e) none of these answers is correct

QUESTION1.7.2 Find the limit

lim (8 cost, 5tInt, 24 sint)

t—07+
a) r(t) =
b) r(t) = 8i + 24j + 5k
c) r(t) =
d) r(t) = 8i- bk
e) none of these answers is correct

QUESTION1.7.3 Find the limit

lim (5tInt, 8 cost,24sint)
t—0+

a)

)
c)r
) 8i - bk
)

e) none of these answers is correct
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Question 1.8 (1)
QUESTION1.8.1 Find the unit tangent vector for the curve given by

r(t) = (=t°, %t?’,w.

a) (t*%,1)
Vi84+ti41

4121
b) Vet

c) (#42,1)
VAS+4t 41

47 2’1
9) Ve

e) none of these answers is correct

QUESTION1.8.2 Find the unit tangent vector for the curve given by

1,1
r(t) = <6t6’ Zt“,t).

) (t5,3,1)
V04641

5,131
b) Ve

(t5,£3,1)

C) VAt104+419+1

53,1
d) i

e) none of these answers is correct

QUESTION1.8.3 Find the unit tangent vector for the curve given by
7 1
r(t) = (=t', =t t).
5
) (t9,t4,1)
NoEae:ss]

t6t%,1
b) Ve

c) (%,4,1)
VA2 141841

d (t5,t4,1)
NPT

e) none of these answers is correct
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Question 1.9 (2)
QUESTION1.9.1 Find the length of the curve r(t) =-3ti+ 2t j-tk, —2 <t < 1.
a) 3v14

b) 214

2 2

c) 6

(oW
3
W

)
)
)
) none of these answers is correct

e

QUESTION1.9.2 Find the length of the curve r(t) =3ti-2tj+ tk, -2 <t < 1.

a

o
(@)

o,
5
S

)
)
c)
)
)

e) none of these answers is correct

QUESTION1.9.3 Find the length of the curve r(t) = ti-2tj+ 3t k, —2 <t < 1.

a

o
(=)

(oW
2
S

)
)
c)
)
)

e) none of these answers is correct



MAT2A10 EXAM - 7 JUNE 2021 10/13

Question 1.10 (2)

QUESTION1.10.1 What is the curvature of r(t) = (v/13t,e’, e7*) at the point (0, 1, 1)?
2) %
b) V15
c) 15v2
d) %
)

e) none of these answers is correct

QUESTION1.10.2 What is the curvature of r(t) = (e!,/13t,e") at the point (1, 0, 1)?

a)*l/—55

b

2

1
15v/2

C

oL

)
)
E
)

e) none of these answers is correct

QUESTION1.10.3 What is the curvature of r(t) = (e!,e~*,+/13t) at the point (1, 1, 0)?

V2
a) 15
15

b) V15

5v/2

4 7

e) none of these answers is correct

)

)
c) 1

)

)



