Mathematics - Extended Part (M2)
Past Papers Questions

5. Definite Integration

(1979-CE-A MATH 2 #07) (20 marks)
3 X
7. (a)  Evaluate J —dux

1 V4x +5

d
(b)  Giventhat x>+ xy + y?> =a? , where a # 0 , find d—y and deduce that

X
dy
dx2 (x +2y)2
d2y
Hence evaluate (x + 2y)3— .
dx?

(1980-CE-A MATH 2 #12) (20 marks)

12. (a) Given that f(x) = f(a — x) for all real values of x, by using the substitution u = a — x , show that

a

J xf(x)dx =aJ f(u)du—J. uf(u)du .

0 0 0

Hence deduce that

J xf(x)dx =%J f(x)dx .

0 0

(b) By using the substitution # = x — — , show that

d sin® x cos* u
—dx = —du .
z sin* x + cos* x o sin*u + costu

SR

Dy

By using this result and

rb c b

f(x)dx = J f(x)dx +J f(x)dx ,
a C

va

evaluate

(” sin® x

dx .

Jo sin* x + cos* x

(c)  Using (a) and (b), evaluate
J” x sin® x

—_—dx .
o sin*x + cos*x

(1981-CE-A MATH 2 #03) (6 marks) (Modified)
9

3. Evaluate J dx .

0vV9—x

98




Mathematics - Extended Part (M2)
Past Papers Questions

(1981-CE-A MATH 2 #08) (20 marks) (Modified)

2 3 a2
8. (a)  Evaluate cos’x sin“x dx .
0

1 2x — 1
= r ) for x #—1 .

b ; Sh that -
O T A . (24t 1)

3
B - dx 73
(il)  Using the substitution x = \/g tan 6 , show that J 213 = o
0

(iii)  Using the results of (i) and (i), evaluat J3 26— 1)
111 Sin € results o 1) an 1), €valuate _—
& 0 (24 3)(x + 1)?

(1982-CE-A MATH 2 #05) (6 marks) (Modified)

A .3 A 3
2 sin”x 2 cos’x
—  dx = dx . Evaluate [ .

5, Let1=J -
0 COS X + Sin x

0 COSx +sinx

(1983-CE-A MATH 2 #03) (5 marks) (Modified)
1

3. Evaluate J V1 +3x2dx .
0

(1983-CE-A MATH 2 #11) (20 marks)

=2cos260 +1 .

sin 30
11.  (a)  Show that

sSin

/1
By putting § = 1 + ¢ in the above identity, show that

cos 3¢p — sin 3¢

- =1-2sin2¢ .
cos ¢ + sin ¢

/2
(b)  Using the substitution ¢ = 7~ u , show that

du .

Z 0 .
J'2 cos 3¢ d J sin 3u

o €Os ¢ +sing z cosu +sinu

Hence, or otherwise, show that

J% cos 3¢ dd = 1J%cos3¢—sin3¢d

o COs¢ +sing T2 o COs¢ +sing

(c)  Using the results in (a) and (b), evaluate

J’% cos 3¢

o €Os ¢ +sin¢
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(1983-CE-A MATH 2 #12) (20 marks)
12.  Let f(x) be a function of x and let k and s be constants.

(a) By using the substitution y = x + ks , show that

K (k+1)s
J f(x +ks)dx = J f(x)dx .
0 ks

Hence show that, for any positive integer n ,

J [fC0) + f(x +5) + - + £ (x + (n — Ds) ] dx =J f(x)dux .
0

1
2 dx

(b)  Evaluate J ———— by using the substitution x =siné .
0 v1-—x2

Using the result together with (a), evaluate

1 1
+ + o+

w1
§ Vi-e \/1_(”%)2 \/1_<x+%)2 \/1—(x+

(1984-CE-A MATH 2 #05) (8 marks) (Modified)
d

5. By considering d—(tan3¢9) , find JtanZG sec’0 do .
X

p/4

3
Hence evaluate J tan*0 do .
0

(1984-CE-A MATH 2 #07) (20 marks)

1 3 3x% +9x2 - 12x + 4
7. (a)  Prove that — + =
x3 (2= 3x)? x5 — 12x% + 4x3

2 3 2
3x°+ 99— 12x + 4
Hence find the value of J al al al dx .
| 90— 12x4 + 4x3

cos ¢
b i Find de.
® J i ¢
. . o . U3y 442
(i)  Using the substitution x = tan ¢ and the result of (i), evaluate —
1 X

3
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(1985-CE-A MATH 2 #03) (5 marks) (Modified)

4 X
3. Evaluate J —dx .
3 4/25 —x2

(1985-CE-A MATH 2 #08) (20 marks)

p/4

23 4
8. (a)  Evaluate sin’¢ cos™r dr .
0

/1
(b) By using the substitution ¢ = 7~ u , show that

[STE]

2 . .
J cos’ ¢ sin*r dr = J sin’7 cos*rdz .
0 0

[STE]

0
(¢)  Show that J cos’t sin*rdr = J

0
cos3t sin*¢ dr and J
O —

SR
S E]

(d)  Using the above results, or otherwise, evaluate
p/4

21 4 .
—sin’ 2¢ (sint + cost)dt .
_%8

(1986-CE-A MATH 2 #08) (20 marks)

a a

f(x)dx =J fla —x)dx .

8. (a) Show that [
0

0

(b)  Using the result in (a), or otherwise, evaluate the following integrals:

rT

(1) cos?™*! x dx , where n is a positive integer,
J0
T

(ii) x sin® xdx ,
J0
I .

2 sinxdx

(iii) _—.

Jo sinx +cosx

sind7 cos*rdr = — j

S E]

0

sin3z cos*rdr .
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(1987-CE-A MATH 2 #04) (6 marks)

4. Using the substitution x = sin € , evaluate J ———dx .

0 V1-—x2

(1987-CE-A MATH 2 #08) (20 marks)
8. (a)  Using the substitution u =tanx , find

Jtan”‘zx sec2x dx ,

where n is an integerand n > 2 .

() () By writing tan” x as tan""2x tan’x , show that
z

4 n-2

—| tan"“xdx ,
0

T
J tan"x dx =
0 n-=

where n is anintegerand n > 2 .

p/4

)
(i)  Evaluate J tanSx dx .
0

BN

0
(¢)  Show that [ tan®x dx :J tan®x dx .

0

ENEY

T
T
Hence evaluate J tan®x dx .

P
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(1988-CE-A MATH 2 #06) (6 marks)

2 x2dx
6. Evaluate

049 —x3 .

(1988-CE-A MATH 2 #08) (20 marks)

p/4
. 2

8. (a)  Using the substitution ¥ = sin x , evaluate J cos’x dx .
0

Leave the answer as a fraction.

(b)  Let y = sinx cos>""!
d
Find — .
X

x , where n is a positive integer.

Hence show that

2nJcosz”x dx —2n — I)Jcosz’"zx dx =sinx cos? 'x +C ,

where C is a constant.

© @ Using (b), show that

[STE]

T

2 2n —1

J cos?x dx = cos?"2x dx ,
0 2n )y

where #n is a positive integer.

Y]

2
(i)  Evaluate J. cos® xdx in terms of 7.
0

y/4

2
(d)  Evaluate J sinx dx in terms of 7.
0
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(1989-CE-A MATH 2 #03) (5 marks) (Modified)

2 8x3
3. Evaluate J ——dx .
0vV2x2+1

(1989-CE-A MATH 2 #09) (16 marks)

9. Let n be an integer greater than 1 .
1

(a)  Using the substitution x = tan @ , evaluate J .
o 1+x2

X
(b) By differentiating — with respect to x , show that
(1+x2)""

J ] J dx  x
(14 x2)" 2(n — 1) a +x2)”—1 a +x2)”—1 '

1 x2

c Using the identit = — , show that
© g Y (1 +x2)" a +x2)"_1 (1 +x2)"
J dx _2n-3 J dx N 1 X
(1+x>" 2n-2 (1 +x2)"‘1 2n —1) a +x2)"—1 '

(d)  Using the above results or otherwise, evaluate

) ! dx
o [
o (1+x2)
.. b dx
(i1) J —_—
0 (1+x2)°
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(1990-CE-A MATH 2 #09) (16 marks)
V.

9. @ @) Evaluate J cos?x dx .
0

(i)  Using the substitution x =7 —y ,
/2

evaluate J xcos?x dx .
0

(b)  Show that

2 b4 b4
(1) J xcos’x dx = ﬂ[ cos’x dx + J xcos?x dx .
b4 0 0

2
(ii) J xcos’x dx = 72 .
0

(¢)  Using the result of (b) (ii),
V2z
3

evaluate I x3coszx? dx.
0

(1990-AL-P MATH 2 #03) (5 marks)
3. Suppose f(x) and g(x) are real-valued continuous functions on [0,a] satisfying the conditions that

f(x) = f(a —x) and g(x) + g(a — x) = K where K is a constant.

a a /3

f(x) dx . Hence, or otherwise, evaluate J x sin x cos* x dx .

Show that J
0

K
f(x)gx)dx = — J
0 2

0
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(1991-CE-A MATH 2 #02) (5 marks)

2
2. Evaluate J (sin x + cos x)2 dx .
0

(1991-CE-A MATH 2 #12) (16 marks)

12.  Let m , n be positive integers.

d
(@  Giventhat y = (1 +x)"*!(1 — x)" . Find d—y .
x

Hence show that

(m + 1)J(1 +x)™1 -x)"dx = (1 +x)" —x)"+nj(1 +x)"™ 1 -0 dx .

(b)  Using the result of (a), show that

1 i |
J A+x0"0A-x)"dx = _J (1 +x)m+1(1 —x)n_ldx '
-1 m+1)]_,

() Without using a binomial expansion, evaluate

1
J 1 +x%dx .
-1

(d)  Using the substitution x = tan @ , show that

z 2 4
J4 cos“20(1 +tan6)
cos®0

1
de =J A+0°1 —x)%dx .
-1

ENEY

Hence, using the results of (b) and (c), evaluate

J‘% cos226(1 + tan 6)4

de .
cosb9

ENES
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(1992-CE-A MATH 2 #08) (16 marks)

g @ " sin x
. a ety =—— .
Y 2+ cosx
dy 2 3
Show that — = - .
dx  24+cosx (2 + cosx)?

(b)  Using the substitution ¢ = \/5 tan @ , evaluate
Jl dr
0243

b
(c)  Using the substitution # = tan ) and the result of (b), evaluate

p/4

J? dx

o 2+cosx

(d)  Using the results of (a) and (c), evaluate
J‘? dx
o (2+cos x)2 .

(1993-CE-A MATH 2 #09) (16 marks)

9. Let m , n beintegers such that m > 1 and n >0 .

d
(@  Find —(sin™ !x cos™x) .
dx

(b)  Using the result of (a), show that

[STE

2 . m—1 .
J sin”x cos"x dx = J sin™2x cos"x dx .
0 m+nJ,

(¢)  Using the result of (b) and the substitution x = g —y , show that

T

2 . m-—1/(2 .

J sin"x cos”x dx = J sin”x cos” 2x dx .
0 m+nJ,

(d)  Using the results of (b) and (c), evaluate
/4
J7~4 6
sin“x cos®x dx .
0
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(1994-CE-A MATH 2 #10) (16 marks)

10. (a)  Using the substitution x = tan 0, evaluate
Jl dx
o l+x2°

X . .
(b) Given —7 < x <7z and ¢ = tan — . By expressing sin x and cos x in terms of ¢ , show that

22+ 21 +12)

3+2sinx +cosx =
1412

Hence show that

J dx _J dr
342sinx +cosx ) 14141

(c)  Using (b), evaluate

JO dx
—z 3+2sinx +cosx

(d)  Using the result of (c), evaluate
JO (2sin x + cos x) dx

—z 3+4+2sinx + cosx

(1995-CE-A MATH 2 #08) (16 marks)
8. Let n be an integer greater than 1 .
(a) Show that

a4 [x”_l(l —x2)%] =(n—-Dx"2V1=x2=n+2)x"V1-x%.

dx

(b)  Using (a), show that

1 n—1 1
J /1 -x%dx = J X2 /1 = x%dx .
0 n+2),

(©) Using the substitution x = sin @ , evaluate
1
J 1 —x2dx .
0

(d)  Using (b) and (c), evaluate the following integrals:

1
1) J x*V1—x%dx ,
0

[STE

(ii) J sin®@cos?6 dé .
0

108




Mathematics - Extended Part (M2)
Past Papers Questions

(1996-AL-P MATH 2 #03) (6 marks)

a a

f(x)dx =J fla —x)dx .

3. (a)  Suppose f(x) is continuous on [0,a] . Show that J
0

0

Furthermore, if f(x) + f(a —x) = K forall x € [0,a] , where K is a constant, prove that

(i) K=2f(3> ;
2

(i) rf(x) dx = a f<3> .
o 2

2r 1

(b)  Hence, or otherwise, evaluate J —dx .
0 esm X + 1

(1996-CE-A MATH 2 #09) (16 marks)
¥

9. (a)  Evaluate J sin’x dx .
0

( Hint: Let t = cosx .)

(b)  Using the substitution # = 7 — x and the result of (a), evaluate

V1
J xsin’x dx .
0

20ind

(c) By differentiating y = x“sinx with respect to x and using the result of (b), evaluate
T
I = [ x%sin*x cos x dx .

0

T
(d Let =J x%sin*x cos | x| dx .
0

State, with a reason, whether I, is smaller than, equal to or larger than I; in (c).
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(1997-AL-P MATH 2 #04) (6 marks)

4, Show that (sin 2x +sindx +...sin2n x) sinx =sinnx sin(n + 1)x .

N

. sin 6x sin 7x
Hence or otherwise, evaluate _
z sin x
4

(1997-CE-A MATH 2 #11) (16 marks)
11.  (a)  Using the substitution # = cot@ , find

Jcot”ecosecze do ,

where 7 is a non-negative integer.

(b) By writing cot"*26 as cot"@cot?0 , show that

cot"*t1g

n+1

Jcot"+20 do = - - Jcot"@ do ,

where 7 is a non-negative integer.

(¢)  Using (b), or otherwise, show that

T
3z 3

J cot29d9=1—£—i .
. 3 12

(d)  Using the substitution x = sec d , evaluate

r dx
V2 x\/ (k2 — 1)5
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(1998-CE-A MATH 2 #06) (6 marks)

6. Using the substitution u# = sin @ , evaluate

b/4

2
[ cos @sinZ0 do .
0

(1998-CE-A MATH 2 #09) (16 marks)

9. (a)  Leta be a positive number.

0 a
@) Show that J f(x)dx :J f(—x)dx .
—a 0

(i) If f(x) = f(—x) for —a < x < a , show that

r f(x)dx = 2r f(x)dx .

0

(b)  Using the substitution ¢ = tan @ , show that

NG
ER

Jl dr _@'

o 1+32 9

11—t2 1 2
¢ Givenli,=| ——dfand , = | ———
© ! Ll+312 : Ll+3t2

1 1thout evaluatin, an S
)] With luating /; and I,
(1)  showthat I; +4, =1 ,and
(2)  using the result of (b), evaluate I; + 1, .

(i)  Using the result of (c) (i), or otherwise, evaluate I, .

D42
(d)  Evaluate _—
1432

(1999-AL-P MATH 2 #02) (6 marks)

T ya

f(x)dx =J f(x —x)dx .

2. (a)  Let f be a continuous function. Show that J
0

0

T xsinx

(b)  Evaluate J _
o 1+ cos?x

(1999-CE-A MATH 2 #01) (3 marks)

T

z 2
1. Evaluate cos“x dx .
0
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(1999-CE-A MATH 2 #12) (16 marks)

12.

(a)  Prove, by mathematical induction, that

sin 2n 6

cos @ + cos 36 + cos 50 + -+ + cos(2n — 1)0 = -
2s8in @

B

where sinf # 0 , for all positive integers n .

(b)  Using (a) and the substitution € = g — x , or otherwise, show that

. . . sin 6x
sin x — sin 3x + sin 5x =

b
2cos x

where cosx # 0 .

(c)  Using (a) and (b), evaluate

J°~5 sin x — sin 3x + sin 5x 2d
X,
01 \cosx + cos3x + cos Sx

giving your answer correct to two significant figures.

(d)  Evaluate

T

2
J (sinx + 3sin3x + 5sin 5x + 7sin7x + -+ + 1999 sin 1999x) dx .
T

3

(2002-CE-A MATH #04) (4 marks)

4.

1
) 7
Find J

0 y1—x2

1
dx .

(Hint: Let x =sin@ .)

(2004-AL-P MATH 2 #04) (Part)

1 2 Inx
4. Using the substitution # = — , prove that J dx =0 .
X 11422
(2006-AL-P MATH 2 #03) (7 marks)
e 7 sin™ 0
3. For any positive integers m and n , define [, , = dé
’ o cos"0
(a)  Prove that I (L) _m+l I
a rove tha =—-yV — -— .
m+2,n+2 n+1 \/E n+1 m,n

(b)  Using the substitution u = cos @ , evaluate I3 .

(¢)  Using the results of (a) and (b), evaluate I7 5 .
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(SP-DSE-MATH-EP(M2) #13) (14 marks)

13.  (a)

(b)

(©)

Let a>0 and f(x) be a continuous function.

a a

f(x)dx =J fla —x)dx .

Prove that J
0

0

a a

f(x)dx = ﬂ [f(x) + f(a — x)] dxx .

Hence, prove that [
0

0

1
d 2v/3
Show that J al = \/_” .
0 X2—x+1 9

1
dx
Using (a) and (b), or otherwise, evaluate J .
0 (XZ=x+1) (e2x-1+1)

(PP-DSE-MATH-EP(M2) #13) (10 marks)

13.  (a)

(b)

Let f(x) be an odd function for —p < x < p , where p is a positive constant.

2p
Prove that J fx —p)dx =0 .
0
2p
Hence evaluate J [f(x -p)+ q] dx , where ¢ is a constant.
0

/3 + tan <x—%>
/3 —tan <x—%>

Prove that

B 1+\/§tanx
= 5 )

Wy

(¢)  Using (a) and (b), or otherwise, evaluate J In(1 + \/5 tan x)dx .

0
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(2012-DSE-MATH-EP(M2) #13) (13 marks)

3. (a)

(b)

(©)

2n
-1+ cos — —x z —
i Suppose tanu = , where — < u < — . Show that u = — .
@ Supp 22 2 2 5
sin —
5
2
1+ cos— —r x
(i)  Suppose tany = ————— . Find v ,where — <v < — .
. 2z 2 2
sin —
5

2z
@) Express x% 4 2x cos 5 +1 inthe form (x + a)? 4+ b*> , where a and b are constants.

. 2z
1 sSin ?
(i)  Evaluate J dx .
2
~1x2 4+ 2x cos ?+1

. Ir
1 sin —
Evaluate J S dx .
T
-1 x242x cos ?+1

(2013-DSE-MATH-EP(M2) #11) (12 marks)

11.  (a)

(b)

(©)

d
Let 0 <8 < g . By finding 7 In(sec @ + tan @) , or otherwise, show that

Jsec 0d0 =In(secd +tan )+ C , where C is any constant.

du
(1) Using (a) and a suitable substitution, show that J— =In(w +Vu?>-1)+C for u>1 .
u?—1

1

2

(i)  Using (b)(i), show that J X dx=In (6 +4v/2-3/3 - 2//6 ) .
0 Vx4 +4x2+3

d¢ 1
Let t =tan¢ . Show that — = .
dt  1+1¢2
T tang
an
Hence evaluate J do .

0 y/1+2cos2¢
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(2015-DSE-MATH-EP(M2) #03) (7 marks)

. 1
3. (a) Find Jﬂdu .

9

1
——d
1 y/xeVx

(b)  Using integration by substitution, evaluate J X .

(2016-DSE-MATH-EP(M2) #10) (12 marks)

10. (a) Let f(x) be a continuous function defined on the interval (0, a) , where a is a positive constant. Prove that

[ f(x)dx :J fla —x)dx .
0 0

/4

p/4
T 3 2
(b)  Prove that j In(1 +tan x)dx = J In <—) dx .

0 0 1+ tan x
/4
) q 7ln2
(¢)  Using (b), prove that In(1 +tan x)dx = T
0
z 2
. . 4 xsec x
(d)  Using integration by parts, evaluate J P EE—
o l+tanx

(2017-DSE-MATH-EP(M2) #11) (13 marks)

2 2 ! 1
11. (a) Using tan‘lﬁ —tan~! <§> = tan~! <%> , evaluate J

——dx
0 X2 +2x+3

) b4 2tan @ . 1 — tan20
®d @ Let 0 <6 < — .Provethat ————— =sin260 and ———— = cos 26 .
4 1 + tan26 1 + tan20
T 1
(i)  Using the substitution ¢ = tan § , evaluate I - deo .
o Sin26 +cos20 +2
n . s
4 sin26 + 1 4 cos20 +1
(¢)  Prove that - do = -
o Sin26 +cos26 +2 o Sin26 +cos26 +2

T 8sin20+9
(d)  Evaluate J -
o Sin26 +cos20 +2

(2019-DSE-MATH-EP(M2) #07) (7 marks)

7. (a)  Using integration by parts, find Jex sin zxdx .

3

b Using integration by substitution, evaluate > sin zxdx .
( g integ y

0
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(2019-DSE-MATH-EP(M2) #10) (13 marks)
2

T sec” x
10. (a) Let 0 <x <— .Prove that = .
4 24 cos2x 2+sec?x
4
4 1
(b)  Evaluate e ——
o 2+cos2x

(¢)  Let f(x) be a continuous function defined on R such that f(—x) = — f(x) forall x € R .

a a
Prove that j f(x) In(1 + e¥)dx = j x f(x)dx forany a € R .
—a 0

I sin 2x
(d)  Evaluate ——— In(1 +e%)dx .
_z (2 + cos 2x)?

(2020-DSE-MATH-EP(M2) #10) (13 marks)
10. (a)  Using integration by substitution, prove that

T T

6 6
J In (sin <£ —x>> dx = J In (sin x) dx .
ya 4 ya

12 12

T
6
(b)  Using (a), evaluate J In(cotx —1) dx .
1_7[2
. . cotAcotB+1 . V4
© @ Using cot(A — B) = ——— — , or otherwise, prove that cot — =2 + \/3 .
cot B—cotA 12
5 xcsclx /s
(i)  Using integration by parts, prove that J ﬁdx =3 In (2 + \/5 ) .
cotx —

Sl

(2021-DSE-MATH-EP(M2) #09) (12 marks)
-7 z

9. (a) Let —<60<—.
2 2

d
@) Find 0 In(sec @ +tan @) .

(1)  Using the result of (a) (i), find Jsec 6 dé@ . Hence, find J‘sec3 6de .

(b) Let g(x) and h(x) be continuous functions defined on R such that g(x) + g(—x) = 1 and h(x) = h(—x) for

all x eR .

a a
Using integration by substitution, prove that j gx)h(x)dx = J h(x)dx forany a € R .
—a 0

3x2

dx .
1(3*+3)Vx2+1

1
(c)  Evaluate J
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ANSWERS

(1979-CE-A MATH 2 #07) (20 marks)

; @ 17
. a —
6

dy —-2x-y

b) —=—=

dx x+2y

d2
(x + 2y)3d—y2 = —6x2 — 6xy — 6y?
X

(1980-CE-A MATH 2 #12) (20 marks)

V.4 4

1 ) J sin” x d /4
. _ dXx = —
o sin*x + cos* x 2

© =

c z

4

(1981-CE-A MATH 2 #03) (6 marks) (Modified)
3. 36

(1981-CE-A MATH 2 #08) (20 marks) (Modified)

g 2
. (a) 15
. m\/3 3
(b) (i) 5 "2

(1982-CE-A MATH 2 #05) (6 marks) (Modified)
1 /n 1

5. —(=-=
2\2 2

(1983-CE-A MATH 2 #03) (5 marks) (Modified)
58
135

(1983-CE-A MATH 2 #11) (20 marks)
1. © Z-1
. C _ =

4

(1983-CE-A MATH 2 #12) (20 marks)

2 dx V3
2. (b) J—:—
0o Vi-x2 0

/2
The required value = 5

(1984-CE-A MATH 2 #05) (8 marks) (Modified)

1
5. Jtan2 0 sec2 0 do = E tan> 6 +constant

7 2
(a) 2
d) ) 35 +constant
(i) 8-2¢/2

(1985-CE-A MATH 2 #03) (5 marks) (Modified)
3.1

(1985-CE-A MATH 2 #08) (20 marks)

2

B @ o2
4

(d) 5

(1986-CE-A MATH 2 #08) (20 marks)
8. (b @ 0

2

LT
@

n
(ii1) 2

(1987-CE-A MATH 2 #04) (6 marks)

V3

T
4. =
6 4

(1987-CE-A MATH 2 #08) (20 marks)

tan" L x

8. (a) +C

n-—1

b oo (2-1)
(b) (i) 52

13 =
© 2(5‘2)
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(1988-CE-A MATH 2 #06) (6 marks)
4

3

6.

(1988-CE-A MATH 2 #08) (20 marks)

8. (a) E
35
dy 2n 2n—2
(b) —=cos”"x—2n—-1) cos
dx
.. O
() (i) EY)
32

(1989-CE-A MATH 2 #03) (5 marks) (Modified)
40
3

3.

(1989-CE-A MATH 2 #09) (16 marks)

T
) 1
@ @O Jb+ 2)
3 1
(11) §(3ﬂ + 8)

(1990-CE-A MATH 2 #09) (16 marks)

9 hy Z
@ 03
o =
(i) =

z

© 3

(1990-AL-P MATH 2 #03) (5 marks)
T

3.

(1991-CE-A MATH 2 #02) (5 marks)

/2
2. —+1
2

2

X sin” x

(1991-CE-A MATH 2 #12) (16 marks)

12.
dy

(@

(m + D1 +x)"(1 =x)" =n(1 +x)"11 = x)!

(©)

(d

512
9
128
63

(1992-CE-A MATH 2 #08) (16 marks)

3
8. (b %
3

24/3 1

@ gﬂ‘z

(1993-CE-A MATH 2 #09) (16 marks)

9. (a)

(d

(m — 1)sin

3r
512

m=2xcos"t2x — (n + D)sin™xcos"x

(1994-CE-A MATH 2 #10) (16 marks)

10.

(2)

(©

(d)

Ay BN

(1995-CE-A MATH 2 #08) (16 marks)

8.

(©)

(d

T

4

(i)

(i)

7

32
Sr

256

(1996-AL-P MATH 2 #03) (6 marks)

3.

(b)

T
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(1996-CE-A MATH 2 #09) (16 marks)

16
9. (a) s
87
(b) G
—l6x
(© 7

(d) I, isequal to I; because |x| =x

(1997-AL-P MATH 2 #04) (6 marks)
1
10

(1997-CE-A MATH 2 #11) (16 marks)

cot"*t1g
1. (@ - C
n+1
-2  8y3
(d) 4+ i + i
3 27 12

(1998-CE-A MATH 2 #06) (6 marks)
8
105

(1998-CE-A MATH 2 #09) (16 marks)

3
9 (© @O @ %
. 1 3z
W3-
P L
3 27

(1999-AL-P MATH 2 #02) (6 marks)
2
/2

2 )

(1999-CE-A MATH 2 #01) (3 marks)
1 VA
T4

(1999-CE-A MATH 2 #12) (16 marks)
12. () 0.046
1

(d) b}

(2002-CE-A MATH #04) (4 marks)

T
4. =
6

(2006-AL-P MATH 2 #03) (7 marks)
1

1

() Sm2-1
C —InZ—
2

(SP-DSE-MATH-EP(M2) #13) (14 marks)

N
(PP-DSE-MATH-EP(M2) #13) (10 marks)
13.  (a) 2pq
7ln?2
() 3

(2012-DSE-MATH-EP(M2) #13) (13 marks)

13. (@ () v= 3z
10
® @) <x + cos 2>2 + sin? Z—H
5 5
.. T
(i) )
T
(© 5

(2013-DSE-MATH-EP(M2) #11) (12 marks)

1. (c) %ln(6+4\/§ —3v/3 —2¢/6)

(2015-DSE-MATH-EP(M2) #03) (7 marks)
-1

3. (a) 76_2”+ constant
b) 1 1
ez eb

(2016-DSE-MATH-EP(M2) #10) (12 marks)
zln?2
8

10.  (d)
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(2017-DSE-MATH-EP(M2) #11) (13 marks)

1. (a) ﬁtan_l (ﬁ)

2 4

V2 (V2
(b) (ll) Ttan T
d =+ gtan_1 <g>

(2019-DSE-MATH-EP(M2) #07) (7 marks)
e’sinnx —re*cosmx

7. (a) 22 + constant

ﬂ(1+e3)

1+ a2

(b)

(2019-DSE-MATH-EP(M2) #10) (13 marks)

10.  (b) EL
18
@ - ‘ﬁ”

(2020-DSE-MATH-EP(M2) #10) (13 marks)
zln?2

N

(2020-DSE-MATH-EP(M?2) #09) (12 marks)
9. (@ @ sec d
(ii)

[sec 0d0 =In(sec @ +tan ) + constant

1
Jsec3 0do = E(sec 0 tan 0 + In(sec 0 + tan @)) + constant

(© % (V2-m/2+ 1)
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