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Advanced Higher Practice Paper (3 hours)

() Find partial fractionsfor —

X° =4

X2

dx
x> -4

(b) Henceobtain I
Use the substitution u= 7 —x? to evaluate the integral

X2

I?—x3 X

Use Gaussan dimination to solve the system of linea equations
X+y+z=0
-y -z=1

X+2y+z=15

Find % a (L2)if x¥*+3xy+y* =11
X

A horizontd firing torpedo has an accderation (until its fuel runs out) of
a9+ 12405t
where aisthe accderation (m/s/s) and t isthetimein seands
() Obtain aformulafor its speed, t seconds after firing
(b) The torpedo has enough fud for 7 seands. What horizontal distancewould it have
covered when it ran out of fuel?
Let uy, Uy, Us ..U, be an arithmetic sequence and v, vy, V3, V,, be ageometric sequence
U;=v;,=45 and us=v3=5
(@ Finduy,
(b) Givethat the geometric sequenceisa series of positive numbers calculate i v,
=
Useinduction to prove 5™ + 1 isdivisible by 6.
Let z= cosf +isin@
(a) Find thered andimaginary parts of z°

(b) Use de Moivre' s theorem to write down an expresson for z° interms of 6

(6) Useyour answersto (a) and (b) to expresscos 66 interms of cos 8 andsin 0



A9. Evaluate the following integral using partial fractions-

6Xx°> +20x+9
—dx
I X3 +2x% + X

A10.  Letthefunctionf begiven by f(x) = 2" cosx

(@) Where does the function crossthey axis?
(b) Findthe stationary points.
(c) Sketch the graph of y=f(x)
B1. Use the Euclidean Algorithm to find integers of x and y such that

408+ 126y =6

d 1
B2. (@Show that d—(ln(lnx)): Inx and hencesolve the differential equation
X xInx

dy

xlnxd— +y=2Inx given that y=2 when x=-e.
X

(b) Show , by means of the substitution x = e' , that the differential equation

2
de_z_@(ﬂ +6y=x+Inx
dx dx
2
reduces to a7y _ 7ﬂ +6y = e?'+t,
dt? c

Hence find the general solution of y intermsof x.

B3. Use Maclaurin’ s theorem to write down the expansions, as far as x?, of

(M e

i)  @x%°

B—l 4 1E
B4. For thematrix A=[]2 -3 1[

Hi 2 -1f

(@) Showthat it isinvertibleie |A|=0
(b) FindA™

ap H°E

() Solvethematrix equations AX=B where X =[y[ and B =11

a8 3k



