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1 Paper 1 and paper 2 questions

. 245 A _ B
1. .a Write == in the form %5 — 75.

b) Hence find the exact value of

9 2x+5
—_—d
/3 2_x_2Y

¢) Use the substitution x = 2secu to find [ —1— dx.

x\/x2—4

2. a) Show that the substitution y = vx transforms the differential equation

into the equation

dv _
XE =/ V.

b) Hence solve the equation % = i—c + \/g given that y = 0 when x = 1.

Write y in terms of x.

3. Variables x and y satisfy the differential equation % =x+2y,and y(0) = A.

Writey =Y, agxk.

2

a) Express a; and a; in terms of A and show that, for k > 2,ax+1 = 5

ag.

b) Hence find the Maclaurin series expansion of y.

4. a) Use I’Hopital’s rule to evaluate

e —1

m S
220 sin(2x)
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n(x—2)

b) Show that tlan =) diverges to infinity when x — 2.
i

¢) Use Maclaurin series to evaluate
. cos(3x)—1
x—0 2x

1

5%, A particle moves such that its velocity v ms™" is related to its displacement s m, by the equation v(s) =
2

arctan(sins),0 < s < 1. The particle’s acceleration is ¢ ms™=.
(a) Find the particle’s acceleration in terms of s.

(b) Using an appropriate sketch graph, find the particle’s displacement when its acceleration is 0.25 ms~2.

6*. The functions f and g are defined by

f(x)ze —;e xeR
X _ aA—X
g(x):e Ze xeR

(@) (i) Show that by = o€,

(ii) Use the substitution u = e* to find fém mdx. Give your answer in the form ”T‘/E where a,b € ZT.

Let i(x) = nf(x) + g(x) where n € R,n > 1.
(b) (i) By forming a quadratic equation in €*, solve the equation h(x) = k, where k € R™.

(ii) Hence or otherwise show that the equation A(x) = k has two real solutions provided that k > v/n?> —1 and
keR*.

Letz(x) = %

Z

(c) (i) Show that #/(x) = W for x € R.

(ii) Hence show that #'(x) > 0 for x € R.

Page 2



ibmath.sg Calculus test 2 Mr. Ejaz: +65 97124269

2 Paper 3- GDC allowed

7. In this question we consider series of the form Y'_ nr".
a) Evaluate Y'*_ n x 3"

b) Find the derivative with respect to r of ):2:1 .

c)i) Show that YN, nr" —rYN_ n' = YN 71— NAVFL

r—(N+1)AN NN +2

ii) Hence or otherwise, show that ):Q/:l nr't = (=2

iii) Use this formula to verify your answer to a.

d)i)  Show that £ ( N r") = 2]:1 L,

dr n=1

i) Explain why Y nr’ = r4 (

=)

1—r
iii) Hence establish the formula for Zﬁ,v: (nr'"* found in c(ii).

= DA N

= forall N € ZT.

e) Use mathematical induction to show that ):ﬁlvzl nr' =

f) Use I’Hépital’s rule to find lim,, (M)

(1-r)2
Verify that this result is consistent with the value of Y¥_, n
g) Now consider the infinite series Y, nr".

i) Show that }.7" | nr” can be written as the sum of the infinite geometric series

(r+r2+r3+r4+r5+....)+(r2+r3+r4+r5+r6+....)+(r3+r4+r5+r6+r7+....)+....

ii) Hence show that, for || < 1,Y5_ nr'" = (11r>2.
iii) Evaluate % + % + 23% + % + 4% + .... Write your answer in the form a + b\@, where a,b € Z.

iv) Suppose the third term of } ", nr” is the largest in the series.

Find the range of possible values that }_,°_; n#" can take.
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