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‘ Question 1 ‘

Evaluate the limit for the following if it exists:
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‘ Question 2

| Find the derivative of log(4 4 cos ).

Solution i

xIn10
(loge)D(4 + cosx)

1
D(logz) = —loge =
x

D[log(4 + COS ZC)] = m

= T4 cosz (loge)(—sinx)
_ —(loge)(sinx)
o 4+ cosx

‘ Question 3 ‘

| Find g—y for cos(z?) = ze.
X

Solution
cos (1;2) = geY

. dy
— 2y . — oY Y
sin (:E ) 2r = xe e +e

dy .

mey% = —2xsin (xz) —eY
dy  —2wsin (xQ) —eY
% a xreY

‘ Question 4

| Find Z—Z for 23y — 2y = x.

Solution

‘ Question 5

| A curve in the plane is defined parametrically by the equations = 71n(¢) and y = /1 — 4¢. Find %.

Solution




‘ Question 6

| A curve in the plane is defined parametrically by the equations = ¢t2 — 1 and y = 2¢?. Find dy

Solution
dy
dy (E)
dr (%)
_ 4 (2et)
%(t2 1)
_2eb €
2t t
‘ Question 7 ‘

Find ¢ for each of the following:
(a) 22 tan(y) + y'¥sec(z) = 2z
(b) 23y° + 3z =8y3 +1

(c) ¥ 3y = 22 — In(xy?)

Solution

(a)
2z tan(y) + 22 sec?(y)y' + 10y”y’ sec(x) + y'%sec(x) tan(z) = 2
(2% sec?(y) + 10y sec(z)) y' =2 — y Ysec(z) tan(z) — 2z tan(y)

;L 10 sec(z) tan(z) — 2 tan(y)
v= x2 sec?(y) + 10y sec(x)

3x2y5 + 5$3y4y/ + 3= 24y2y/
3x2y5 4 3 — 24y2y/ o 5I3y4y/
, 3x%yS+3
v 24y? — 5x3y*

2
262:v+3y 4 3y162z+3y =9 — Y 3xy y/

Ty3 Ty3

902043y | 30203y _ 9y L 3y

(3627:+3y + 3y—1) yl — 9y — {L‘_l _ 2e2w+3y
, 2w —aTt—2e2 Y
y = 362z+3y + 3y—1




‘ Question 8 ‘

| Solve for 3/ if y = In(cos x?).

Solution Let u = cosx?, then Z—Z = (f Sinzz) (2z), y = lnu, then % = %

% = <1> (—sinz?) (2z)

u

2x sin x2

cos x2

= —2ztan 2

‘ Question 9

| Find o/ for 10e??Y = %Y 4 132,

Solution
1062my _ 615y + 613w

10e*™Y (2xy’ + 2y) = 'Y (15y') + e'3%(13)
10e2*Y (2xy’ + 2y) = 15y €'Y 4 1313
(20ze*™ — 15e'™) o = 133" — 20ye**Y
;o 13e!3% — 20ye?*y
20xe2*y — 15el5v

Y

‘ Question 10 ‘
| Solve f'(x) if f(x) = 2z(arctan 5x)? + 6 tan(cos 6).

Solution  f(z) = 2z(arctan5z)? + 6 tan(cos 6z) - (tan~! 5x)2 =2tan~! 5z (m) (5) =

10tan~! 5z
1+ 2522

20z tan~! bz

142522

%m (tan~" 52)° = 22 ( ) + (tan~"52)” (2)

+2 (tan*1 5:5)2

d d
%6 tan(cos 6x) = 6sec?(cos 6x) 7 €08 6x
= 6sec?(cos 6z) x (—sin6z) x 6
= —36 (sec®(cos 6z)) sin 6z

Therefore, f'(x) = W + 2 (tan™! 53:)2 — 36 (sec?(cos 62)) sin 6z

10 tan~ ! 5z

142522



‘ Question 11 ‘

| Solve ' if y = 4x sinh_l(%) + tanh™*(cos 10z).

Solution

i4;17 sinh™! (%)

dx + 4sinh™ (%)

| =

:4‘%' ;2.
y1+(5)
2z

= Lz + 4sinh ! (%)
1+ 35

d 1 1 d
2 tanh 1 = (% cos1
7p o (cos 10x) = (cos 1022 <da: cos 0;10)

1 .

= T (cos 102)2 (—10sin 10z)
—10sin 10x
1 — cos? 10z

10sin® 10z
 sin? 10z
_ 10

~ sin 10z
= —10csc 10z

2z

o f(7) = —=== +4sinh™" (%) —10csc 10z

2
1+ 35

Question 12

The engineering discipline of piping design studies the efficient transport of fluid. You are required to
design a stable pipe that can hold 200 litres of fluid at a time. Assuming that it is a closed ended pipe at
both ends, determine the dimensions (radius and height in cm) of the pipe that will minimize the amount

of material used to construct the pipe with justification.
‘ .
‘ radius

< > *
height
Solution
A =2mr% + 21rh
2
7r°h = 200,000 = h = 00’200
r
400, 000
A(r) = 27 + —;
4

A'(r) = 4mr — 00,000

2
r
Find critical number, A’(r) = 0, Radius, r» = 31.7 cm.
A" (r) = 4 + 800000 _, hositive — concavity: concave upward — min point.

r3

Hence h = 63.3 cm.



‘ Question 13

You are a manufacturer of metal cones. In order to minimize the material used in the manufacturing
process, you need to fabricate the metal cones shown below. You are provided with 3 copper cones with
total volume of 15m3. Each cone consists of the flat base surface and lateral surface. Determine the
possible dimensions of the lateral surface for each cone to estimate the amount of copper material needed
to construct each cone’s lateral surface. (Given the dimensions of cone are height of the cone, h, the slant
length, s, and the radius of the base, r ).

OO

Solution  Volume of each cone = %M’Qh =5 h=235

™

Area, A(r) in terms of by substituting h.

A(r) =mrs where s is the slant length,

A(ry=mr (m>

A(r)y=mr [ (/2 + (15>2

mr2

Find A'(r)

1 152 \ "2 295
/ [ 2 . 2 _ 4 - —5
v =3 (T * 7r2T4) ( " \os7)"
1
1/, 228\ °° 91.185
(758) (-5
1 2
1 , 22.8)\ ° 91.185 15
A’(r):27rr(7“ +7"4> -(27“— - >—|—7T T2+<7r7"2>

Find critical numbers when A’(r) = 0.
91.185 | 1 2r 2
=== . ST — -7 15
T 2 12 =4y [r2 4+ ( )
2

(+ 2¢)
14325 < ) 22.8>

—Tnr =7
,'n4

—(143.25 — 71.64) = 2mr?
,
r=15m

Hence, dimension :
e Radius, r = 1.5 m,

15
e Height, h = — = 2.1 m,
wr

e Slant length, s = v/r2 + h? = /2.25 + 4.41 = 2.58 m.
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