Sem 2 AY2425 MH1101 Calculus ITI Test (1 hour)

Name: ..o, Matriculation Number: ........coooviiiiiiiiiiiiiiiinin.
Tutorial Group: ............cooeveiiiiiiii

Question 1 [14 marks]

Suppose that a,b, g : R — R are differentiable functions and f is integrable on any closed
interval [z, 25| in R.

(a) Find an expression for

1 sy
— t)dt
dx a(x)
for x € R.
(b) Find an expression for

L™ s

— glx)f(t)dt

dx a(x)

(c) Now assume that b : [0,00) — R is differentiable on (0, 00). If b(x) > 0 for all z > 0 and
b(0) = 1, find b(x) when
b(z)
— tdt =2
dr J, “

for all z > 0.

Answer.



More space for answers.




More space for answers.




Question 2 [18 marks]

(a) Find the area enclosed between the curves y = \/z and y = x* for z > 0.

(b) Use the disk-washer method to evaluate the volume of the solid generated by revolving
the area enclosed between y = v/z and y = z* for z > 0 about the x-axis.

(c) Evaluate the volume in (b) using the method of cylindrical shells.

(d) We now consider the volume of the solid obtained by revolving the region enclosed between
the x-axis and the curve y = z — 2” from x = 0 to = 1 about the y-axis.

Use either the disk-washer method or the method of cylindrical shells to calculate this
volume and explain why the alternative method would not work.

Answer.



More space for answers.




More space for answers.




More space for answers.




Question 3 [18 marks]
(a) Find

| et

(b) Calculate the following definite integral when n is a positive integer:

/ 2" Inz dx
1

(c¢) Evaluate the limit

Answer.



More space for answers.




More space for answers.
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More space for answers.
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Formulae Table

[Ldz=n|z|+C [e*de=e"+C
[kdz=kz+C fx"d:l::f;:—l—C'(n#—l)
[sinzdx = —cosz + C Jcoszdx =sinz +C

[ sec? xdx = tanz + C Jesctxdr = —cotx + C

[ secxtanz dx = secx + C [ escxcotzdr =—csca + C
[tanzdz = In|secz| + C [secxdx =1In|secx + tanz| + C

1 .
i Tz dr =tan"'x

sinz +cos?z =1 tan?z + 1 = sec? x
1+ cot’r = csc?x sin2x = 2sinx cosx
sin®z = 3(1 — cos 2z) cos?z = $(1 + cos2z)

1
sin Acos B = 5 (sin(A — B) +sin(A + B))
sin Asin B = % (cos(A — B) — cos(A + B))

cos Acos B = % (cos(A — B) 4+ cos(A+ B))

i(sin_1 x) = 1 i(csc_1 x)=— !
dczl)s B \/1—{52 dév oz 11:2 1
—(cos ' a) = ——ne —(sec'2) = ———=
ddx \/11 — x2 ddx v/ xi -1
o -1\ _ - 1y —
dx (tan™" ) 1+ a2 dx (cot™ @) 1+ a2

— End of Test -
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