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Attempt 4 questions
1. (a) Find the quotient and remainder when the polynomial x* - x* +2x -1 is divided
by x* - 2x . Hence write

x* = x3+2x-1
x? = 2X

as the sum of a polynomial and a proper rational function.
[6 marks]

(b) Let f(x)=x®+ax?+bx-2.Suppose that x - 2 is a factor of f(x) and that the
remainder when f(x) is divided by x + 3is 1. Find the values of a and b.
[6 marks]

2X+7

(c) Express m

in partial fractions.

[8 marks]
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2. (a)

(b)

3. (a)

(b)

(©)
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(i) Find the equation of the circle with centre at A = (1,2) which passes through
the point B = (3,5).

(i) Find the gradient of the line joining A and B.
(ili)  Find the gradient and the equation of the tangent to the circle at B.

[12 marks]
(i) Expand the expression (3x - 2y)°.

(i) How many arrangements are there of the letters of the following words?
a) FOUR, b) TWELVE.
[8 marks]

Write the expression 4cosqg +sing in the form rsin(g +a), for suitable constants
rand a, giving both to 3 significant figures, and giving a in degrees. Hence, or
otherwise, find all angles 0° £ g £ 360° for which

4cosqg +sing =3.
[8 marks]
Find a formula for sin3g in terms ofsing .
[6 marks]
The value £V of a certain car is modelled by the equation

V =pe™,

where P and k are positive constants, and t is the time elapsed in years since the car
was new.

(1) The value of the car when new was £7,000, and when it was exactly two
years old, it was £4,000. Find the values of P and k, giving both to 4
significant figures.

(i)  What was the value, to the nearest pound, of the car when it was exactly four
years old?

[6 marks]
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4. (a)

(b)

(©)

5. (a)

(b)

(©)

CIVE 161901

Find j—y in each of the following cases:
X

. 3

i 2x% - —;

X N

(i) y =C0S3X - XSin X;

(i) y=e*In(tanx);

(iv) y=sin'2x.

[12 marks]
Let C be the curve with equation
x> +y*+xy-7=0.
Find the equation of the tangent to the curve C at the point (1,2).
[6 marks]
For the parametric curve x = cost, y =sin 2t, find an expression for g—y in terms of
X
the parameter t.
[2 marks]
Using the substitution u = x* + 2, find the integral
0 xcos(x* +2)dx.
[6 marks]
Using integration by parts, evaluate the definite integral
1
0 XIn2xdx .
1/2
[6 marks]
Find the general solution to the differential equation
@ 2xe”.
dx

Find also the particular solution which satisfies the initial condition that y =0 when
X=3.
[8 marks]

3 Turn over



CIVE 161901

CIVE161901 PREPARATORY MATHEMATICS FOR ENGINEERS:
FORMULA SHEET

Indices

a’xa%=a", (a”)*=a"™, a’«b” =(ab)”, a’=1, a'lzl, a2 =4/a, a¥? =¥.
a

Quadratics
-b++/b? -4ac

. The discriminant is b? - 4ac .

If ax? +bx+c =0 then x =
2a

Coordinate geometry

The line through (x,,y,) and (x,,y,) has gradient (y, - y,)/(X, = X,).
The line y = mx + ¢ has gradient m.

The line through (x,,y,) with gradient m has equation y -y, = m(x - x,) .
The line y = mx + cis perpendicularto y =m'x+c' if mm'= -1.

The distance between (x,,y,) and (X,,Y,) is \/(xz -x)2+ (Y, - y,)% .
The circle with centre (a,b) and radius r is given by (x -a)* +(y -b)? =r°.

Binomial expansions

Pascal’s row 0 1
Triangle: row 1 1 1
row 2 1 2 1
row 3 1 3 3 1
row 4 1 4 6 4 1
ng I - -
nl=1x2x3xKx(n-1)xn, 0'=1, : g:”Cr - _nh-HL(n-r+l :
grg ri(in-r)! r!
ng ng ng n o
(@a+x)"=a" +§ ga”‘lx+age 2ar-2x? +K+ac§ anrx +K+§ Saxm + x".
ely e2g g en-1y

"+K (nrational, | x|<1).

n(nz'—l)x2 P4 n(n—l)L(n-r+1)X

@A+x)" =1+nx+ '
r!
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Trigonometry

sin(-g) = -sing, cos(-q) =cosq .

:M’ cosecq :'L, secq :i Cotq:w

tan , —.
9 cosq sing cosq sing

sing+cos®qg =1, tan®g+1=sec’q, cot’q+1=cosec’q.

y =sin x means x =siny and -90° £ y £ 90°.
y =cos™ x means x =cosy and 0° £ y £180°.
y =tan™" x means x =tany and -90° <y <90°.

Alternative notation: arcsinx =sin™ x, arccosx =cos™' x, arctanx =tan™"x.
Note that sin™* x 2 (sinx)™, cos™x 2 (cosx)™, tan™'x2 (tanx)™.
However sin® x = (sinx)*, cos® x = (cosx)?, tan®x = (tanx)?.

sin(Ax B) =sin AcosB + cos Asin B. sin(2g) = 2sing cosq
cos(A+ B) = cos AcosB msin AsinB. cos(2g) = cos® g -sin’q
+
tan(A+ B) = tanAxtanB . tan(2q) = 2tanc27
1mtan Atan B l1-tan“q

acosq +bsing = rsin(g +a) where r =+a’ +b” and a is the angle of the point on the unit
circle with coordinates (b/r,a/r).

Logarithms
log, x=p means x=a"”, log,1=0, log, a=1.
log, x+log, y = log, (xy), log, x-log, y =log, (), klog, x = log, (x").
y

Inx =log, x, a*=e*"?

Differentiation

If y=uzv,then ﬂ:d—uiﬂ. If y =au with a constant, then d_y: ad—u.
dx dx dx dx dx
du dv
dy du dv u dy  ax. Yax
If y=uv,then ——=—v+u—. If y=— then 2 -0X  OX
X dx dx Vv dx v?
If y is a function of u, where u is a function of x, then d_y = d_uﬂ
dx dxdu
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Integration

If y=uzv,then jydx=(gudx+gvdx. If y=au witha constant, then jydx =agudx.

. . dx dv du
If uis a function of x then fydx=qy—du. AuU—dXx =uv-pf—VvdX.
0y Oydu 0 dx de

Standard derivatives and integrals

_ dy _ .
y=f(x) o y=f(x) 0ydx
Xn+l
X" nx"* X" +c (n1-1)
n+1
e* e* e* e“+c
1 1
Inx = = In| x| +c
X X
sin X COS X sin X -COSX+C
COS X -sinx COS X sinx+c
tan x sec? x tan x -In|cosx|+c
- 1 l 1 - 1
sin™ x > > sin~x+¢
1-x 1-x
. 1
COS™™ X - >
1-x
a1 1 1 tan-Lx +
an— x an— x+c
X2 +1 X2 +1

END




