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I.  y(a) Prove the identities: T e of Scie

B g F13d TARR Az 1A N A

. 2tanhx NN

. (1)~ tanh 2x =—————5—: wf

| + tanh”x k 29 UL 200 }}

£ AN / '

(11) cosh 3x = 4 cosh*x — 3 cosh x . -J- - {7y (?‘ marks)
R H-i uuum..*.”.ﬁ"

¥(b)y (1) Express sech 'x in logarithmic form; TR

(11) Given that sinh 'x = In{x \/;\‘3 + | ) find the real root of the cqumiun‘

sech ™' x =sinh 'x. (13 marks)
can U
5) ? , - I SR =F
2. (a) Prove the identity: q 5
1—cosf _ |
- I S arks
sin 9 cnsecﬁ +cotf - (4 marks)

(b) Given that A, B and C are angles of a triangle, prove that

Sin2A + sin2B + sin2C = 4sinAsinBsinC (7 mars)

s (D) Express Ssinf — 12 LO«.() in the Imm Rx]p(O f!) where R > 0
and 0 < @ Z90°;

(i1) Hencc, solve the equation Ssinf) — 1" cosl) = 6 for 0= 0 < 360°.
(9 marks)

3. (a) Solve theequation 23;"" — 9x + ‘)\/‘—7'{1 A\hy factornzation. (5 marks)

VN

. ., y v " Oy g i .
(b) The roots of the equation_x” + 6x +¢ = 0 dnd @ and @ — 1. Determine the

value of ¢ . (5 marks)
(c) The roots of the equation x2+47x4 3 =0 arec @ and . Without solving the

equation, form an equation whose roots are Ij and [J—! . (10 marks)

\54’}. (Elj Find the mlddk term in the binomial expansion of (2x -+ ’%}~ 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 ht;,hu powers may be neglected, show

that \,/( [+ 1.‘) + ‘V( | — x) = a— bx’ , and determine the values of @ and b;
(11) Henu, by putling X = 6 in the result in (¢) (1) above, prove that

|77+ 157 = ? 998‘3 approximately. (10 marks)
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Simplify the expressions:

(i) - ‘I_)%__J! l.___:lf)_ &_ N ! Py “
(H-:r)% : | / SAR
! - v i i -ig } "ﬁ.'!
. log 125 — log 25 + log 5 L o Lot F Lort 2 los&C
(“) -____‘_H__}._ : 'T’ { ”1'. SR T & B | il \ -3 - oy
10g625+'2- log25 ~ '
o e? 4 L2835 (7 marks)

Solve the equation:
44/4+1=3+2

N T2, T 8 St (5 marks)

The application of Kirchoff’s laws to a d.c. circuit yich‘léd the s-imullaneuus equations:
L—2l2+]3=0)
=2 +3ly+ 213 =2
3+ 4l 313 = 14

Where 1, I2 and [y are currents in amperes. Use elimination method to solve the
(8 marks)

. - s L . . . G o A0 £
Find the coefficient of z° in the binomial expansion of (3 +2y) . , and determine its

value when = = % and y = %—, (S marks)

e

(1) Determine the first four terms in the binomial expansion of (3 4z) %, and
state the values of z for which the expansion is valid. '

(1) Use the binomial theorem to expand ( | + ?”") as far as the term in z” . Hence
determine the value of :5/65 , correct to four decimal places. (9 marks)

Solve the equation:

:.;'.’_r-*.l g ?( 3” ) +2:=0
(6 marks)

Given the complex numbers z, =2+ 35, zo= 1+ 27 and z3 =3 — 45, express

z1+ _Z2z3 . ar fi
22+ 25 IN polar form.
(8 marks)
2601/103
2603/103 2




ed S':,fT*JE'Et.EDm

(b) One root of the equation z* + A2+ kz4+8=0is —1 +,f~/§ . Determine the:
(1) value of k:
(i1) other roots.
(6 marks)

(¢) Solve the equation:

22— 1+5/3=0
(6 marks)

] dvy o
4. (a) Given y = lf_: , find df;:_ from first principles. (5 marks)

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

(1) tangent;
(1) normal

te the curve '+ y? 4 3ey — 22+ 6y +9 =0 at the point (1,—1). (10 marks)

(c) Determine the stationary points of the curve f(z) =z + 152" + 27+ 2. and state their
nature.

) (5 marks)
5. (a) (1) Evaluate the indefinite integral
© sin2z -
e n"
! 1 +sin’z 4
5 1 T V3 T
showt [+ 5o B}
(i) Show that j{; (st 1)(:{:£+I+1)(J In 5 643

(12 marks)

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

6. . (a) Prove the trigonometric identities:
: L—sind = cos@ .
() cos 0 | ~sinf 2secd

(i1) "EFE%% = (cosec @ — cot Y
(9 marks)

(b)  Solve the cquation:

35in%0 + 5cosf = 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° <a<90°.:

(1) Hence solve the equation:

4cosB+ 3sinf = 5 for values of @ between 0° and 180° inclusive.
(6 marks)
13y

. e
7. (a) Given ey

Y show that z 2%+ 4 2% = (

At g =
ar " I
o %Y (5 marks)

(b)  The radius of a right circular cone is increasing at a rate of 18 cm/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
(11) tanh 2x L+ tanh

(7 marks)
(b) (i) Express tanh 'z in logarithmic form.

(11) Hence determine the value of tanh ' (—2—), correct to four decimal places.
. (8 marks)

5 - 2, o - &
(c) Solve the equation 3 cosh“z — Tsinhz — 1 = 0. (5 marks)
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