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Question 1
(a) The angular deflection 6 of a beam of electrons due to a magnetic field is given by:

HL
1

o = K(D(
vz
®=4and @ = 45 (10 marks)

). Transpose the equation for V. Then find V when H=2, K= 3.5, L =2.8

(b) Solve the following quadratic equations by factorisation:

i. x2—2x—-15=0 (5 marks)
i. x*?+3x—28=0 (5 marks)
Question 2

Solve the following systems of simultaneous linear equations:
I. 5 + 7y =37
2X + 7y =52 (7 marks)

2p+4q+r=1
i. p—2q—3r=>2 (13 marks)
ptq—r=-1

Question 3

(@) Simplify the following

i W W \/; (5 marks)

i. (2Kq?)° x 3K.[q° (5 marks)
(b) Solve the following
i. log,(13x—1)= 3 (5 marks)

i. 2logx = 3log4 (5 marks)

PLEASE TURN THE PAGE
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Question 4

(a) A site foreman stacks piles of beam in a sequence where each subsequent
stack contains a fixed number of piles more than the previous one. The first four
stacks in the sequence contain 4, 9, 14, and 19 piles respectively.

I.  Write down a formula for the nth term of this sequence to help the
foreman.

ii. Find the 17" term of this sequence.
iii.  Find the sum of the first thirty terms of the sequence.

(10 marks)

(b) A Geometric sequence formula is given below to model a structural
component's load capacity decreases over time(years) due to fatigue.

n

2
X, = 8x <§> forn=20,1,2,3, .....

I.  Simplify and write down the load capacity for the first four years (0 to year 3).
ii. Calculate the sum of load capacities for the first 10 years.

(10 marks)
Question 5
(a) Using Pascal’s triangle, expand and simplify the following;
i (k+¢)* (6 marks)
ii. (2a-3b)* (10 marks)
3
o simpity (122€) 7 s mark
(b) Simplify { ¢ (4 marks)
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Question 6

@ For each of the right-angled triangles below, use trigonometry to calculate
the lengths x and y of the sides indicated:
X

(i (ii) 15 =
65
y 74
75 y
X
(12 marks)
(b)  Find the length x of the side indicated in the following triangle:
14 X
65 45 (8 marks)
Question 7
Differentiate the following functions;
i. y=23t3—-2t2+5t—3 (5 marks)
i. y = x°e?* (7 marks)
__cosx
.y = 23 (8 marks)
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Question 8
(a) Evaluate the following integral:
i f23(12x3 — 6x2% + 8x)dx
(b) Integrtae the following
i.  [2t7%dt
i, [(x% + 24x5) dx

END OF QUESTIONS
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(10 marks)
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Cosine rule .
e Sine Formula
a® = b*+c¢* —2bccos(A) or  cos(4) = —

Zbc - - -
- e B2 sm(A)= sm(B)=5|n(C)
b? = a®+c¢*—2accos(B) or cos(B)= —a a b Cc
. . . a‘+b* —c*
2 _ 2 2 _ - - =
C b* + a* — 2bc cos(() or cos(() 5ab
Sum of Arithmetic series with last term S” _n (a + f)
2
Arithmetic series
a+(n-1)d
Sum of Geometric series (infinite series) a
Seo = ———
c @A-n
Sum of Arithmetic series
S =2 ©2a+(n-1d)
2
Geometric series
n-1
a =ar
n
Sum of Geometric series
f a(r*—-1)
" (r—-1)
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; R Quadratic Formula
log,(xy)=log,x +log, ¥
£ A _-bt+b2-4ac
/ v \ X= 2a
100 x) _loga .}"
loga(x) = i
log, a
X)
log,a=1
log al= O Function Indefinite Integral
| adx ax + C
| x dx x2/2+C
[ 1/x dx Inx+C
| x2 dx x2/3+C
I 'sin (x) dx -cos(x)+ C
| cos (x) dx sin (x) + C
[ sec 2 (x) dx tan (x) + C
| exdx ex+ C

PLEASE TURN THE PAGE
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Derivatives or
Differentiation Formulas

—[sin x] =Cosx
dx

d :
E[CDSIIZ—HHI

Chain Rule of d_y = d_y X %
differentiation dx du dx
Product Rule of d(uv) =9 Q +v d_u
differentiation dx de dx
y du " dv
Quotient Rule of -
differentiation i (t—l) — dx 2 dx
dx\v v

END OF PAPER



