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PART A

Q1

Q2

(a)

(b)

(c)

(a)

(b)

(c)

(d)

BSM 1913

x=2

243

Given y= . Calculate

(1) the curvature of the curve at x =0.

(ii) the radius of curvature of the curve at the point (1, — 0.25).
(7 marks)

Find the area of the surface when the arc of g(y)=+/16—y" from y=11to y=3
revolved about the y-axis.

(6 marks)
Find the arc length of the curve x = cos’ 2t and y =sin’ 2¢ from ¢ =% tor=m.
(7 marks)
Find the Maclaurin series for f(x)=sinx up to three nonzero terms.
(3 marks)
Use the result in (a) to approximate
i
j sinx -
¢ X
Write your answer in four decimal places.
(4 marks)
Show that
1-2 1-2-3 1-2-3-4
l+—+ + +...
1-3 1-3-5 1-3-5-7
converges by using ratio test.
(6 marks)
Find the interval of convergence for
i |x-2]"
=l n
(7 marks)



PART B

Q3 (a)
(b)

Q4 (a)
(b)

BSM 1913

Find a nonzero value for the constant p so that the function f(x) will be continuous
at x=0.
tan px

; x<0,
f@=1, *
E{?x—pz], x=0.
(7 marks)
Evaluate the given limits.
' . l—-cosx
(i) 1;1_1.1;1 r
|
: . [x*=3x" +1)*
1 .
) xl—rnl( 2x+16x*
(i)  lim(r—1+1)=%,
(13 marks)
(i) Given y =cos”(x+ y). Show that
d_y _ sin2(x+y)
dx 1-sin2(x+y)
2 2
(i)  Show that yix—':’—(%J —y*=0if y=cscx.
(13 marks)

A sheet of cardboard 6 cm by 6 cm is used to make an open box by cutting squares
of equal size from the four corner and folding up the sides. What dimensions will
produce a box with maximum volume?

(7 marks)



Q5

Q6

BSM 1913

Ewvaluate

@ [ 2,

(b) _[ms 3xsin2x dx,

x*+2
o [

(d) jsccxtanl x dx.

y o 0
(a)  Giventhat y= xcus'l[ J+cush" vx® +1. Find f—
X

sl
2
(b)  Given that x*sinhy =1.

(1) Show that % = —Etanh 3.
dx X

(ii) Use the result in (b)(i) to show that
d’y
dx!

(c) Evaluate

—- =-£jtanhy{se¢h1y+1].
B

(4 marks)

(5 marks)

(5 marks)

(6 marks)

(5 marks)

(6 marks)

(9 marks)
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INTEGRATION

 Indefinite Integrals

lntegrﬂtiun of Inverse Functions

n+l
!x’“dx =X +(,
n+l

EE

Emc=|n|x|+f:?

J'msr de=gsinx+{C

Isin xde=-cosx+C
J'S»ﬂl:: xde=tanx+C
J'-.:s-::2 x de=-cotx+C
Isec:rtanx dx=secx+C
jcscxmtr de=—cscx+C
je‘dx =g+

Imshr dx =sinh x+C
J-sinh x dr=coshx+C
_[sechlx dx = tanhx +C
_[cs::hlx dx=-cothx+C
jsech xtanh x dx = —sechx + C

jc&chxcothx dx =—cschx+C

j dx =sin ' +C
(3]
_1 _ -1 * i
| L gl '[f}rc
a +x° a a
. zdlecut'][fjwl-[‘
a‘+x a a
j; dx = lsec" (iJ +C
|Jci‘\‘l'x2—a2 a a
e o3
——csc T &
J|x| x*—a a
I dx = sinh > +C
(3]
- X .
Iﬁ dx = l'.-'GSh [;]+(

j . dx—lsech" =
|x' a]_xz Fi
=L et E e
| x| Va® + x* “@ a




IDENTITIES OF TRIGONOMETRY AND HYPERBOLIC SUBSTITUTIONS
Trigonometric Functions Hyperbolic Functions Expression Trigonometric | Hyperbolic
cos” x+sin” x=1 sinhx = g I + k2 x=ktan# x = ksinh &
sin2x=2sinxcosx ) NI x=ksect x=kcosh@
cos2x=cos’ x—sin’ x e [ r=kgind ¥ =k tanh &
=2c0s’ x -1 :
x2 cosh® x —sinh® x = f=tanix ;
=1—-2xg1 et §
e sinh 2x = 2sinh x coshx i — COSX = :
- 2 +1
1+ tan® x=sec’ x cosh2x = cosh’ x + sinh® x H: 2t
1 +cot’ x=csc’ x =2cosh’ x-1 e dx=]+r:
.. =1+ 2sinh® x -
1 =tan® & b 2 = fan x
tanfrt )= 2 ]‘11 R sin2v = cos2x ==L
= 1 F tanxtany coth® x—1=csch'x 1;: 1412
sinfx £ ) =sinxcosy +sinycosx tanh 2x = _2tanhx WA=y dx = dt
s 1+tanh® x 1+1¢°
cos(r £ y) =cosxcosyFsinxsiny -
XX
sinaxcoshr=L[sin + by + sin@—8)x] | tanblx:+y)= b TAYLOR AND MACLAURIN SERIES
sinaxsinbx=4[—cosa + b)x + cosla — b)x] sinh(x + ) = sinh xcosh y + sinh y coshx f@)=f@+ f@)x-a)+ IS (x—a)? +-
cosaxcoshx=+[cosa + b)x + cosla—b)x] | cosh(x + y)=coshxcoshy +sinh xsinh y 7(2) = £(0) + £(O)x + f;l sz %
CURVATURE, ARC LENGTH AND SURFACE AREA OF REVOLUTION
d’y | X — 3% | d b d 8
et TE] 14 = RS
. ‘ dx’ |1 + 37 | L= j- l+[¢fx dx S—Zx‘j-“_f{x} l+[dx[_f{xj]J dx
. 32
dy]l] 6| 3 rl ]
L= — | =] x i ik
[ ax ,‘!1 \’L a’r] [d: L= I H[dy] dy S —lfrj‘c gy fl+ @fg(y}l dy

£lal WS



