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SECTION A [10]
INSTRUCTIONS

USE THE TABLE ON PAGE 2 TO MARK THE LETTER (X) CORRESPONDING TO THE
CORRECT ANSWER. DO YOUR ROUGH WORK ON THE BLANK PAGES.

1
i i(tan" —J: (2)
dx X
2 1 2
A zx B-— sec]l]
x°+1 X X
1
Cc - 5 D none of these
x +1
o, dy
2. If y =In(In(sinx?)) then — = (2)
dx
2x 2x cotx?
sinx? In (sin x2)
2xcosx
D) D none of these
) 9’z , :
3. Ifz=sin2xcosy, then o at the point (2,1) is equal to: (2)
X
A 164 B -0,71
C 0.41 D none of these

4, Eu +\/§ = (2)

A i B 2_6
3 3
C 2 D  none of these
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X
5, L k= (2)
'[ 16— x*
2
A L@y e B ol g
2 2 4
1 . o x®
C —sm | — [+C D none of these
4 2
3 : A B s D
B D
2 A C
B
3 A C D
4 A B C D
A B C D
B
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SECTION B [55 MARKS]

INSTRUCTIONS

SHOW ALL THE STEPS TAKEN AND GIVE YOUR FINAL ANSWER CORRECT TO TWO
DECIMAL PLACES, WHERE APPLICABLE. SIMPLIFY YOUR ANSWERS FULLY.

{
cos Inr,ﬁndd—y (4)

6. Given y =
¥ £ dt
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2 d*y _ -8
7. If2x*=3y? =4, show that —= = et (4)
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8. Ifz= ald , show that
x+y

+y°—=0 (6)
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6. Find 22 it y= ' ang xo_! (5)
' dx? r—1 g1
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10. Aright angled triangle has shorter sides of length a = 3cm and b = 4 cm. The

1
hypotenuse is given by c = (a* +5%)? . Calculate the change to the hypotenuse if a is

increased by 0.1 cm and b is decreased by 0.2 cm. (5)
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11. Integrate the following,

dx
Pl [ 2
J.xq/l—(lnx)z !
11.2. [ln—fdx (4
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3x+2
11.3. ——dx 5
J‘x2+4x+16 ®)

11.4. Isin“ 3t dt (4)
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J‘x2~2x—5dx

11.5. —_
x* —5x° <
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12. The graphs of y = sinx and y = sin x cos x are shown in the figure below. Calculate the
area enclosed by the two graphs (i.e. the shaded area). (5)

- M
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13.  Determine the volume of the solid generated by revolving the area bounded by
y =x?and y = 4x — x? about the line x = 4. (See figure below) (5)

- M

End of assessment — Total 65 marks
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Use this space if you want to redo any question(s). Please indicate clearly at the relevant
question(s) that the solution is on this page.




TRIGONOMETRY

DEFINITIONS

sin6'=£= :
¥ cosecl

cosQ=—x—= .
r sec 0

tanf = L = !
x coté

IDENTITIES

sin’ @ +cos? @ =1
1+ tan” @ = sec” 6
cot’ @ +1 = cosec’d

sind
tanf = =
cos
cos@
cotfd =—
sind

sin(—f) = —sin @
cos(—8) = +cosf

COMPOUND ANGLES
sin(A+ B) = sin Acos B + cos Asin B

sin(4 — B) = sin Acos B —cos Asin B
cos(A + B) = cos Acos B —sin Asin B
cos(4—B)=cos Acos B+sin Asin B

A+t
fan{da By= tan A +tan B
l1-tan Atan B
tan 4 —
A B an tan B
1+tan Atan B
DOUBLE ANGLES

sin2A4=2sin Acos 4
cos24 =cos? A—sin’® A=2cos* A—1=1-2sin’ 4
sin® 4=1(1-cos24)
cos’ 4 =1(1+cos24)
2tan A

1-tan® 4
PRODUCTS OF SINES AND COSINES
sin Acos B = Z[sin(4+ B) +sin(4 - B)]

cos Asin B = L[sin(4 + B) - sin(4 ~ B)]

tan24 =

tan(—@) = —tan @
cos Acos B = 1[cos(4 + B) + cos(4 - B)]
sin Asin B = +1[cos(4— B) —cos(A + B)]
HYPERBOLIC FUNCTIONS
IDENTITIES DEFINITIONS
cosh? x—sinh? x =1 ) e* —e™*
) 5 sinhx =
1—tanh” x =sech’x
2 _ 2
coth® x —1 = cosech”x cosechx = —
sinh? x = 1 (cosh2x -1) sinh x
cosh2x=%(cosh2x+1) sl 3 = ex+€_‘x e ,
sinh 2x = 2 sinh x cosh x cosh x
cosh2x = cosh? x +sinh? x - e —e™” coth 5 =
=% cosh® x —1 e* ye™ tanh x
=1+2sinh® x




RULES OF DIFFERENTIATION

1. 2ich=0

d
dx
2. d%c(ax") = nax""1

3. If y=f(x) £ g(x)xh(x) then

D o @@ EH
di[f(x)] = AL F 1)

5. E f(x).g(x)} = f(x).g'(x) + f'(x)g(x)

6.4 { f(x)} _8WSW) - [(x)g'(x)
dx [ g(x) HO

7_5 { f(x)} (x)f(x).?\na
4 {ef D= e/ fi(x)

9. —{loga S} =

1 i (x
f() og, e.f'(x)

10-";2,;[1111"(36)] m f(x)

1. sin £} = £(o)cos £ ()

12,2 (005 £()} =~/ ()sin ()
13,2 {tan (9} = /(@) sec? £ ()
144 oosee £(2)) = (oosee £ 2ot /)
16.<_{sec/ ()} = /' ()seef (91tan /)
16.%{cot f(x)}=—f"(x)cosec’ f(x)
17.%{sinh £} = £'(x)cosh f(x)

18, {cosh £(x)} = f'()sinh /()

19. £ ftanh £(x)} =/ (x)sech’f (x)

20. % {cosech f(x)} =—f"(x)cosech f(x)coth /()
21. £ fech (3)) =~ (sech £ () tanh £ ()

22. di {coth f(x)}=—f"(x)cosech’ f(x)
X

27,

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

b _dy du dv
dx du dv dx
Parametric Equations

If y=f(t) andx=g(¢), then

163
d_2y: di\ dx

dx? dx
dt

_ S

V /()2

=S

\/ [f ()2
S'(x)
)=
) T+ ()12
ot )= LB
1+ [/ (2)]
f(x)
SN -1
= -f'(x)
cosec” f(x))=——"A
( ) SN -1
(smh‘1 f(x))zﬂ_
LF(0)]% +1
(cosh f(x)) A G
JI/()F -1
TR _ f ’(x) X
st 65) -/ @]
S
-/ (X}
e L))
—(sech™ f(x))=——LFH___
dx(sec ) FENI-[f T

d -1 ~f (X}
—(cosech™ f(x)) =
& ) WL @F +1

R
T
=
L
P
=
\‘ia

[¢]
o
o
I
LM
~
S~
=
g
"'-.__f

=

~—
B
=
~
—
=

1 f)=

w
(2]
('}

SR 3

m&|&x && §~|s.x

d—(coth f(x))

Small Increments
If z= f(x, y, w); then
Oz
bz=—0x+— —
o + % 5 + aw§w
Rates of change
If z= f(x,y,w); then

dz _oz dx Ozdy Oz dw

dt oxdr aydf ow dt




STANDARD INTEGRALS

1.
[FOU@ra=——[f@I"+C (n2-)

PAC
2. I 0 dx = | f(x)|+C

S.If’(x)aﬂ’”dx = %aﬂ” +C (abeing

na
constant)

4, .f'(x)efmdx =e/W 4
5. [ £'(x)sin £ (x)dx = —cos f(x)+ C
6. [ /(%) cos f(x)dx = sin f(x)+C

7.( S'(x)tan f(x)dx = Misec f(x)|+C

8. [ f'(x)cot f(x)dx = Mlfsin f(x)|+C

9.
J‘ S'(x)sec f(x)dx = Mfsec f(x) + tan f (x)] + C
10.

, If,(x)oosecf(x)dx :ln|oosecf(x)—ootf(x)| +C
11, _[ Fi(x)sec? f(x)dx = tan £(x)+C

12. j f(x)cosec? f(x)dx = —cot f(x)+C

13, _[ F(x)sec f(x)tan f(x)dx = sec f(x) + C

14.
If'(x)cosec f(x)cot f(x)dx = —cosec f(x)+C

1. j £'(x)sinh f(x)dx = cosh f(x) + C
16. I £/(x) cosh f(x)dx = sinh /(x)+ C
17. f f'(x)tanh £ (x)dx = Mncosh £(x) +C
18. j‘ F'(x)coth £(x)dx = Mnsinh f£(x)+ C
19. [ f'(x)sech’ f (x)dx = tanh £ (x) + C

20. j f'(x)cosech? f (x)dx = —coth £(x)+C

21.
[ £'(x)sech f(x)tanh f(x)dx = —sech f(x) + C

22
[ /(e)cosech £ (x) coth £ (x)cbx = ~cosech £(x) + C

23, j JE) o bypfOal o Lo SO
[f(x)] -a° 2¢ |f(x)+a a r
24, I S g L et /@ L 10 fG)
~-[f () 2a  |a-f(x) a a
25. _f'(zx% :ltan“lm+c
[f(x0)] +a a a




SO) g1 78

Y Ja -[fT a

27. .‘—Ji(JC—)de=Mf(x)+ [f()] +a° +C=sinh'1&+c
d

TS @ +a?

26.

SO x| f(x) 4 [/ (R - a® |+ C = cosh™ RAC S
a

0og. |—L
S0P -a?
§ g f(x) | fx)

29. Flana® [ f(x)]%z’x:?sin*1 ———+—E—w/a2 ~[f )] +€
o a

+% [f(®)]* +a* +C
LB Jr@rF et +c

0. [rEs@P +ata =§M\f(x) @) +a”
. ' 2
3. [ FeNTEP —ad =-S5 @+ @ -

32. Integration by parts
J.udv =uv— Ivdu

Priorities for u: inverse functions; log functions; x"; e others
33. Fundamental theorem of integration

b
j FWdr=[F@P = F®)-F)

b
34. Mean value = ! j f(x)dx
b—ald g
2 1 (? 2
35. (RM.S)“= j (f(x)) dx
b—a a
J. INTEGRATION APPLICATIONS

VOLUMES OF SOLIDS OF REVOLUTION

For a vertical strip selection:
b
1. Disc: V= ﬂ'J‘ ydx

b
2. Washer: V= nJ‘ (y22 e y12)dx

3. Shelt v =2z xyds

a




TRIGONOMETRY

DEFINITIONS
sinf = & = L
r cosecl

cosﬁ=£= !
r sec &

tan9:1= .
x coté

IDENTITIES

sin® @ +cos® @ =1
1+tan’® @ =sec’ 6
cot’ @ +1=cosec?d

anf = sin @
cosf
cotd = C?SG
sin @

sin(—f) = —sin 8
cos(—6@) = +cosé
tan(—@) = —tan @

COMPOUND ANGLES
sin(4 + B) = sin Acos B + cos Asin B

sin(A4 — B) =sin Acos B — cos Asin B
cos(A + B) = cos Acos B —sin Asin B

cos(A4 — B) = cos Acos B+ sin Asin B

tan(4 + B) = tan A +tan B
1—tan Atan B
Sl B tan A —tan B
l1+tan Atan B
DOUBLE ANGLES

sin2A4 =2sin Acos A
cos24 =cos® A—sin® A=2cos? 4—~1=1-2sin> 4
sin? 4 = 3 (1—cos24)
cos? 4= > (1+cos24)
2tan 4

1-tan® 4
PRODUCTS OF SINES AND COSINES
sin Acos B = 1[sin(4 + B) +sin(4 — B)]

cos Asin B = 1[sin(4 + B) —sin(4 - B)]
cos Acos B = 2[cos(A4 + B) + cos(4 — B)]
sin Asin B = +1[cos(4 — B) — cos(A4 + B)]

tan24 =

HYPERBOLIC FUNCTIONS

IDENTITIES

cosh? x—sinh? x =1

1 —tanh® x = sech®x

coth? x —1 = cosech’x

sinh? x = 1 (cosh2x —1)

cosh? x = 2 (cosh2x+1)

sinh2x =2sinh xcosh x

cosh 2x = cosh? x +sinh? x
=2cosh’x—1

=1+2sinh® x

DEFINITIONS_
X —%
) e’ —e
sinhx =
cosechx = —
sinh x
X =X
e +e
coshx = —— sechx = -
coshx
X —X
e’ —e
tanhx = ——— cothx = :
e g™ tanh x




RULES OF DIFFERENTIATION

3. If y= f(x) £ g(x)*h(x) then
j—y = S g () H(x)
X
a. di[f(xn” AL O
X

5.5 (/()809) = f(D.8') + £ ()6(x)

i{f (x)} _E8®)S(x) - f(%).g'(x)
dx | g(x) (g

7.%{af(*)}= a’® _f(x)a
8 % {ef(x) }2 el S'(x)

0.2 {log, /(x)) =

Jdog, e.f'(x)

1
f( )
10.—[1 = X

[nf(x)] f( AL

11.67{sinf(x)} = f'(x)cos f(x)

X
12.% {cos £ (x)} = —f"(x)sin £(x)

dx
13. %{tan F@} = f/(x)sec? £ ()
14, %{cosecf(x)} = —F/(x)eosec £ (x)cot ()
15.di{Se:cf(x)} = f'(x)secf(x)tan f(x)

X
16. di {cot f(x)} = —f'(x)cosec’ f(x)

X
17 Z?L{sinh S(x)} = f'(x)cosh f(x)

X
18.£_{cosh /() = /' ()sinh /(2
19, % ftanh £(x)} = f'(x)sech?f (x)
20.% fosech (9} =~ (emech f(x)cth /9
21. % fsech £(x)} =—"(x)sech £(x) tarh. £ (x)

22. i{coth F(x)}=—f'(x)cosech’® f(x)
dx

23.

24.
25.

&_

dx

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

39.

di
i

dt

b _dy du dv
dx du dv dx
Parametric Equations

If y=f(z) andx=g(¢), then

E(E’XJ
d’y dt\dx
2 dr
dt
d ( 1 ) f'(x)
—lsin  f(x))= ==
o VI-LF 0P
-[f(x
d 1 __f'®)
dx (tan (x)) 1+ [ ()]
d P r
E(COT '100) =1+[§((5))]2
i(sec f(x)) f,(x}
Az SN2 -1
d -1 _ -f J(x)
g o )= SN/ @F -1
%(smh_1 f(x))= —[7(%
0] +
i( h' F( )) f '(x)
ax o o
P
sl 73 e
d = (I)
2 (sech
et )~ ST
d <y _f (x)
ik h -
o (COS&C f(x)) If(x)[\/[f(X)]z +1

Small Increments
If z= f(x,y,w); then

Rates of change
If z= f(x,y,w); then
dz _Ozdx Ozdy 0zdw

dt oxdt dydi owd




STANDARD INTEGRALS

1. I 1 Jf’(x)coseczf(x)dx =-cot f(x)+C
I FOUET d=——[fQI+C (n2-1)

S'(x) dr = dalf(R)|+C 13.Jf’(x)secf(x)tanf(x)dx=secf(x)+C

S (%)
3 If(x)a S gy = L g1 4 o faibeing 14,
. Ina J-f'(x)cosec Sf(x)cot f(x)dx = —cosec f(x)+C
constant)

o [ e s o/ 1. 15. [ f/()sinh £ (x)dx = cosh £ (x) + C

5 i P w58 16. -' f'(x)cosh f(x)dx = sinh f (x) + C

6. [ £'(x)cos f(x)dx = sin f(x)+C 17. _'f '(x)tanh £ (x)dx = Ancosh £(x) + C

7. .f '(x)tan £ (x)dx = Mfsec f(x)|+C 18. | f'(x) coth f (x)dx = hnsinh f (x) + C

19. [ f'(x)sech? f (x)dx = tanh £(x) + C

8. [ f'(x)cot f(x)dx = Mlsin f(x)[+C
) 20. I S'(x)cosech’ f(x)dx = —coth f(x)+C
9.
If'(x) seef{x)de= )nlsecf(x) - tanf(x)l +C| 21.
10. | £G)sech £ (x) tanh £ (x)dx = —sech £(x) +C

. [ (x)cosec f(x)cbx = 1nfcosec £ (x)—cot f(x) +C| 22
1. f'@sec® f(x)dv = tan () +C J £ Gyoosech fx)coth (ke = ~cosech f(x) + C

J‘ f(JC) :_:[ﬁln&__a+cz_ﬂlcoth_1M+c
P -a" 20 fyea] G Ta
.[ /) =ilna+f(x)+C=ltanh‘1M+C
U@ 24 a-g|T d T

[f(xf);gxiaz ar=an L




() O

26. [ dx =sin
TNa - @) ¥
7. LY % FE)+A[F @] +a® |+ C=sinh™ I8 e
[F()) +a® a
28. (L) Fx) +[f ()] —a® |+ C=cosh™ RACIS
P -d? a
- 2
29. F'Ona? -[f(x)]* dx =%sin_1 PACO) +-f—g"—)1/a2 =[F) €
R (2}
- 2
0. [LeNF@F +a =l () + L7 +a? LD @ +at vc
- 2
3. | LN @) —a’dx= —%?\n‘f(x) +[f ()] —a® +%«/[f(x)]2 -a’ +C
32. Integration by parts
Iudv =uyv— jvdu
Priorities for u: inverse functions; log functions; x"; ¢": others
33. Fundamental theorem of integration
b
j f@dx=[FL = Fb) - F(a)
b
34. Mean value = 5 1 , I ) f(x)dx
2 1 b 2
35 (RM.S)2= b_aj'a (f(x))2dx
J. INTEGRATION APPLICATIONS

VOLUMES OF SOLIDS OF REVOLUTION

For a vertical strip selection:

1. Disc: V:ﬂ:_[byzdx

b
2. Washer: V= nJ‘ (y22 = yf)dx
3. Shell: V= 2%] xydx




