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Answer Question ONE and ANY other two questions

QUESTION ONE (30 MARKS)

(a) From first principles show that sin® in the third quadrant of the circle has a negative
magnitude (2marks)

(b) Find the values of 8 that satisfy the equation

(a) Sin0=-% ( 0°<6> 360°) (3 Marks)

(c) If Sin © = 2/3 find without using mathematical tables nor a calculator the values of Cos ©
using the appropriate trigonometric identities (3 marks)

(d) Find the perimeter of triangle DEF. (5marks)



d =35mm

(e) Simplify j3 (2 marks)
(f) Mark on an Argand diagram the radius vectors corresponding to

(a) - 3+2j ( 3 marks)

(b) Cos 180° + j Sin 180° (3Marks)

(g) Determine the argument and modulus of 2 +j 4 (4 marks)

(h) Express 3 +j 5 into polar form (3 marks)

(i) Convert 120° to radians ( 2 Marks)

QUESTION TWO (20 MARKS)

(a) Find the value of Cos (45 — 30) without using mathematical tables nor
a calculator (5marks)

(b) On a graph paper plot the graphs of y =Sin x and y = Cos 1.5x on the same axes for
x values from 0° to 90° (using intervals of 10°i.e. 10, 20, 30...). From the graph find

the roots of the equation Sin x = Cos 1.5x (5Marks)

(c) Solve the equation 2 Sin%0 =Sin 0 for 6 values from 0° to 360° inclusive (5 Marks)



(d) Study the architectural design of a rectangular building set on one of its vertices P.
given that RU = RT + TU proof that Sin (A+B) = Sin A Cos B + Sin B Cos A (5 Marks)

QUESTION THREE (20 MARKS)

(a) Simplify (1+i)%, (1+i)3, (1+i)*

(b) Draw the Argand diagram radius vectors corresponding to (1+i), (1+i)?, (1+i)3, (1+i)*
(c) Find the principal values of the arguments of these complex numbers.
(7 Marks)

(d) Express 5(Co0s225° + j Sin225°) in the forma+jb (5 Marks)
(e) Express, z=10L37° 1S’ into exponential form (3 Marks)
(f) Express, z=e ™2into g +jb form. (3 Marks)



QUESTION FOUR (20 MARKS)

(a) Express (-5, -12) into polar form (3 Marks)

(b) Express 4, 320 into Cartesian coordinates (4 Marks)

(b) Study the figure below. Given that vector ON = % OBand vectorBL = EBC,Express

vectorNLin terms of b and c the position vectors of points B and C. ( 5 Marks)

(c) From first principles show how the CAST rule is obeyed
(1) All trigonometric ratios are positive in quadrant 1 (3marks)
(2) Only cosine is positive in quadrant 3 (3 Marks
(d) State any two applications of trigonometry in civil and building engineering



FORMULA SHEET

Trigonometrical identities
(a) sin?#+cos?f=1; sec?6=1+tan’@: cosec®d = 1 + cot® @
(b) sin(A + B) =sinAcosB +cosAsinB

$infA — B) =sinAcosB — cosAsin B

cos(A + B) =cosAcosB —sinAsinB

cos(A — B) = cosAcosB +sinAsin B

tanA +tan B
A &
opkth) 1-tanAtanB
tanA — tanB
Bnd-B) =y T ratnn
(c) Let A=B=46 . sin28=2sinfcosf

cos28 = cos®*f —sin®*d =1 - 2sin*# = 2cos* 6 — 1

2tand
tan 2# = - -
1—tan?@




. : o 9 ¢
(d) LetO—é 5 SIngo-Zsmzcosz
C05<ll=coszg—sin2§=1—25in2§—2coszg—l
ZMng
tamt;';:———(?J
—2twan2¥
1 thn2

C4+D C-D
(e) sinC +sinD = 2sin ; cos 3

GO | C=1
sinC—sinD:ZcosC;Dsin ZD
cosC + cosD = ZcosC ; Dcos(' é D

cos) —cosC = Zsin(;;’)sinC;D

(f) 2sinAcosB =sin(A + B) + sin(A — B)
2cosAsin B = sin{A + B) — sin{A — B)
2cosAcosB = cos(A + B) + cos(A — B)
2sinA sin B = cos(A — B) — cos(A + B)

(g) Negative angles: sin(—60) = —sinf

Ccos(-60) = cos@
tan(—#) = —tané

(h) Angles having the same trigonometrical ratios:
(i) Same sine: 6 and (180° —6)

(ii) Same cosine: 6 and (360° — 0), i.e. (—60)
(iif) Same tangent: ¢ and (180" + 6)

(i) asinf+bcosf = Asin(f + a)
asinfl — bcosf = Asin(f — «)
acosf+ bsin 6 = A cos(f! — o)
acost — bsinéd = Acos(f + a)

ooy TR

where i
o= tan“a (0° < a < 90°)

sine of angle @ as  DHPONEE
hypotenuse
adjacent
hypotenuse
opposite
adjacent

cusine of angle ¢ as

tangent of angle ¢ as



j=v=1, f=-1, P=—j P=1.
A factor j turns a vector through 90" in the positive direction.
Complex numbers

i =real part
b =imaginary part

Y r=a+jb

Conjugate complex numbers (a +jb) and (a —jb)
The product of two conjugate numbers is always real:

(a+ib)a—jb) =a®+ P

Equal complex numbers
lfa+jb=c+jd, thena=cand b=d.

Polar form of a complex number

z=a+jh
=r(cost +jsin 6)
=r|d
r=vaz+b% 0= tan“{g}

also a=rcosth b=rsing
r = the modulus of z written ‘mod 2z’ or |z
¢ = the argument of z, written ‘arg 2’
Exponential form of a complex number
7 = r(cos @ + jsin @) = re

2 ¢ in radians
and r(cosf —jsin ) = re‘f”}

Logarithm of a complex number
z=rel S Inz=Inr+4jo
orif z=re® ' Inz=Inr-j¢



A scalur guantity has magnitude only; a vedor quantity has both
magnitude and direction.

The axes of reference, OX, OY, OZ, are chosen so that they form a right-
handed set. The symbols i, j, k denote unit vectors in the directions OX,
QY, OZ, respectively.

If OP = qai + bj+ ck. then |OP| =r = Va2 + b? + ¢2

The direction cosines [I, m.n| are the cosines of the angles between the
vector and the axes OX, OY, OZ respectively.

a b C
For any vector: I-;, m==,n==; and 12 +m? +1% =1

Scalar product (‘dot product’)

a.b = abcos ¢ where 6 is the angle between a and b.
If a=ai+azj+ ask and b = bii + byj + b3k

then a.b = a1b; + azbs + asb;

Vector product (‘cross product’)

a x b = (absin 6) in direction perpendicular to a and b, so that a, b and
(a x b) form a right-handed set.

i § Kk
Alsocax b= ay dz Qi
by b2 b




