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Question 1

(a) Evaluate the following first derivatives j—:

(1) y=3z* —z? + 2

(i) r = 3t2-26
y = t8-3¢
(iliy  y=go2
[12 marks]
(b) Evaluate the second derivatives 32—1% of the following
(1) y = sin(3z + 2)
(i1) y+y?=1
[8 marks)
Question 2
{(a) Evaluate the following indefinite integrals
g gr
1 1
; 4 2
(1) f(m + 3z +5+E§) dz
(ii) [ cos’ z dz
(i) f ! &
zVing
[12 marks]

{b) Derive the reduction formula in (i) and use it to evaluate the integral in (ii)

m—1
rzcosr m—1 e
+ sin™ 2z dr
™m

(i) f sin™ z dr = o

m

(it} f sin’ z dr [8 marks]

i
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Question 3
(a) Evaluate the following limits

) . 22— 4
(M) ilglz r—2

() L YA—2oV1+z

z—0 x

[8 marks]
(b) Use the definition (not formulas) to find the derivatives of the following func-
tions

(i) flz)=322+5

)  fle)=vz
(i)  f(z) =a*

{12 marks]

Question 4

(a) Find the equation of the tangent to the curve
y =zt~ 2% + 3

at the point (—1,6).
[8 marks]
(b) Use the substitution u = tan (;) to evaluate
/ 1
1+sinz —cosz
[4 marks]

(¢) Find the area enclosed between y = 10 + 3z — z? and y = 2z + 4.

[8 marks)
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Question 5

. - . e dn
(a) If n is a positive integer, make deductions about the n** derivative EE% for

1
Y= 3g
[6 marks]
(b) Use trig substitution to evaluate the following
dx
i —_— 5 marks
0 [ [ ]
22
(i) / — dz [5 marks]
(9~ a2)}
(c) Evaluate the following definite integral
2
f (162 — 32° + ) dz.
0
[4 marks]
Question 6
(a) Show that
2
fv1+m dz = E(1+$)%(3:r-2) +c
in two ways
(i) Using the substitution u = /1 + z; [5 marks]
(ii) Using integration by parts. [5 marks]
(b) Find % in the following
dz
y cos 2z = T sin 2y.
[5 marks]

2
(c) Evaluate % if
y = cosh(3z% + 5).

(5 marks]

5



M115 FINAL EXAM 2005

Question 7

(a) Use partial fractions to evaluate the following integrals

. z
(i) _/$2+2:z——3dm

L S _
(ii) fm g —z=-1 .

I3 — 72

(b) Find &y in the following

dz
(i) y = arccos (1)
. 2 T
(i) v = z+1

kkskokokk Kk END OF EXAMINATION dede ke kg ke sk ok

[5 marks]

[7 marks]

[4 marks]

(4 marks)
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