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I y(a) Prove the identities:
. 2 tanhx
T 0l tanh2x = ——=——5—;
) | + tanhx
(11) cosh 3x = 4 cosh*x — 3 cosh x . Ve 8 -J- - (i) (7 marks)
3 a 4 14 uwm *
VW (b) (1) Express sech 'x in logarithmic form;
(11) Given that sinh 'x = In{x \/..\‘3 + | ) find the real root of the cqumiun‘
sech™'x = sinh 'x. (13 marks)
fan U
2, (a)  Prove the identity: g Su®
1—cosf _ N L
51110 N cnsecf)+ cotf - (4 marks)
(b) Given that A, B and C are angles of a triangle, prove that
Sin2A + sin2B + sin2C = 4sinAsinBsinC (7 mars)
(s) (i) Express Ssinf — 12(.(».9 in the Imm ldxm((} «),where R > 0
? and 0 < @ Z90°; !
(ii) Hencc_:., solve the equation 5 $inf) - 1" cosH Y6 or U <f) & 3608,
Y 79 marks)
3 (a) Solverthe equation Zx"'-f't)x + ‘)‘/‘:/'{l s by factorization. (5 marks)
\u
(b) The roots of the u}ti:-lti()l}__.\‘z + 6x + (} = (0 ¥nd @ and @ — 1. Determine the
value of ¢ . (5 marks)
(c) The roots of the equation x*+7x+3 =0 are @ and 8. Without solving the
equation, form an equation whose roots are (:—2 and /jll . ‘ (10 marks)
\54;. (zf] Find the m_i_dgi]e term in the binomial expansion of (2x -+ 3)31, and determine its
value when x = 13 - (6 marks)
= | .
(b) Expand (1 —=13x)"2 as far as the term in x° and determine the range of values
of x for which the expansion is valid. (4 marks)
(c) (1) If x is so small that its fourth and lu;,hu* powers may be neglected, show
that \,/( | + \) + “s/( | — x) = a— bx’ , and determine the values of @ and b;
(11) Hence, by putllng X = 6 m the result in (¢) (1) above, prove that
|77+ 157 = ? 9985 approximately. (10 marks)
L ()'\{\'
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1. (a) Simplify the expressions: v }

e L L \5
(1'*‘37)% ' o ,';f’_,/ {{ A - '_J“_ i
\ e ~y ) |'r{_" ) ‘{:’ L! A \-\j
Gy EID-logBilogd o g7 loqq Hlayx £
log 625 + 10_5125 N = ' -
o e? 4 L2835 (7 marks)
(b) Solve the equation:
4'+1=3+27
- Pt T (e L (5 marks)

”

(c) The application of Kirchoff’s laws to a d.c. circuit yicld'e.-d the s-imultancous equations:
L=2l+1:=0
=20, + 31+ 23 = 2
3+ 4l 3[3= 14

Where I1, I2 and [y are currents in amperes. Use elimination method to solve the

" equations. t (8 marks)
2. (a) Iy icient of.z’ i i@\@im?‘)m, and determine its
Vi = }?— (S marks)
(b) (i)'clermine the first four terms in the binomial expansion of (3+4z) 5 , and
state the values of x for which the expansion is valid. ’
(1)) Use the binomial theorem to expand (_l + %i)& as far as the term in z”. Hence
determine the value of :VGS , correct to four decimal places. (9 marks)
- (©) Solve the equation:
L) 20
(6 marks)
3. (a) Given the complex numbers z; =2+ 37, 20 =1+ 27 and z3 =3 — 47, express
21T 2 ;
! 222523 in polar form.
(8 marks)
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(b) One rool of the equation 22l k2 8=010s —1+ }\/3 . Determine the:

(1) value of k;

\ (11)  other roots.
(6 marks)
(¢) Solve the equation:
23— 1 +j\/§ =}
(6 marks)
ven 3= 125 find %% from first princip! 5
4. (a) Given y = 1oy find 7o from irst principles. (5 marks)

(b)  Use implicit differentiation to determine the equations of the:

(1) langent;
(i1) normal

te the curve z -+ y” + 3zy — 20+ 65+ 9 = 0 at the point (1,—1). (10 marks)

(c) Determine the stationary points of the curve f(x) = 22+ 152 + 2704 2 and state their

nature. ) (5 marks)
5. (aj (1) Evaluate the indefinite integral \ ent
1 T ( V3 ) T
. - - G £ 08, BT
-Showtha jf; (:r+1)($z+x+1)d$ In\ "2 6v3
(12 marks)

(b)  Use the integration to determine the length of the curve y = }TT% between the points
c=0and z=4. (8 marks)

6. . (a)  Prove the trigonometric identities:

() 1 —sinf + ~ cosd

cos@ ' 1—sinf Zacal
. l~co8@ ¢ . ...a . . ;%
(i1) I Foosl = (cosecd — cot )

(9 marks)
(b)  Solve the cquation:

3sin?0 + 5cos@ = 5, for values of @ between 0° and 360° inclusive.
(5 marks)
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(c) (i) Express 4cosf + 3sin0 in the form Rcos(f —a), where R > 0 and ;

0° Sx=90°.
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(1) Hence solve the equation:

4cosB+ 3sinf = 5 for values of @ between 0° and 180° inclusive.
(6 marks)

z—3y du

- =ZE72Y o at 798 4 9%
7. (a) Given u = FERIE show that x 5

Y ,} = ()
%Y (5 marks)

(b)  The radius of a right circular cone is increasing at a rate of 18 cr/s while its height is
decreasing at a rate of 25 cm/s. Determine the rate of change of the volume of the cone
when the radius is 120 cm and the height is 140 cm. (4 marks)

(c) Locate the stationary points of the function z = 2y + 120% — 8y + 2, and determine
their nature. (11 marks)

8. (a) Prove the identities:
(1) sinh(z +y) = sinhzcoshy + cosh zsinhy;

9, — 2tanhz
(1) tanh 2r T S tanhk

(7 marks)

(by () Eaxpress tanh o inlogusithimic (6T,

|

(if)  Hence determine the value offanh™ ( . ), correct to four decimal places.

(8 marks)

]

(c) Solve the equation 3cosh’z — 7sinhz — 1 =0, (5 marks)
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