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1. Without using a calculator, simplify: (a) logy48 — log,3, (b) logs10 + logs2.5, (c) 2log;6 — logs4.
K2 (a) logy(48 + 3) =log,16 = 4 [2]
(b) logs(10 X 2.5) =logs25 =2 [2]

(0) logs(6% + 4) = log39 =2 [2]

2. Solve 4* — 9(2¥) + 8 = 0.

K i Tety=2%y2 -9y +8=0—->(y—-1)(y—8 =0,s0y=T1ory=238[3]
=1 >x=0;2=8 >x=3[

Check:x =0gives 1 —9+8=0v;x=3gives 64 — 72+ 8 =0 [1]

3. Express (7x + 8)/((x + 1)(x + 2)) in partial fractions.

Kz (Ix+8)/(x+1)x+2) =A/x+1)+B/(x+2)[1]
7x+8=Ax+2) +Bx+1)[1]
x=-1:1=A;x=-2:-6=-BsoB=06]3]

Hence 1/(x + 1) + 6/(x + 2); coefficients check: A+ B=72A+B =8/ [2]

4. f(x) = x3 — 4x2 + 5x — 6. (a) Find the remainder when f(x) is divided by (x — 2). (b) Given that (x — 3) is a
factor, factorise f(x) completely and explain why the quadratic factor has no real roots.

/22 1 (o) Remainder = £(2) = 8 — 16+ 10 — 6 = —4 2]

(b) x* — 4x* + 5% — 6 = (x — 3)(x2 — x + 2) [3]

For x2 — x + 2, discriminant = 1 — 8 = =7 < 0, so no real roots [1]
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5. f(x) = x® + 3x2 — 9x + 5. Find the coordinates of the stationary points and determine their nature.
Mg f () =3 +06x—9=3x+3)x—-1)=0->x=-30rx=1[3

f(-3)= —27+27+27+5=32f1)=1+3-9+5=0[2

' (X)) =6x+ 6: £ (=3) = —12 < 0 — maximum at (=3, 32);: f* (1) = 12> 0 — minimum at (1, 0) [3]

6. Evaluate [ 14 (2x + 3/+/x) dx, giving an exact value.
22 [(2x +3x VPdx = x2 + 6v/x [3]
Atx=416+12=28;atx=1:1+6=7[2]

Value = 28 — 7 = 21 [2]



7. A curve satisfies dy/dx = 2y/x and passes through (1, 3). Find y in terms of x.
%22 1 Separate: [(1/y)dy = f(2/x)dx — lny=2lnx+c 3]

y=Ax* 1]

x=1,y=3 > A=3s0y=3x[2]

Check: dy/dx = 6x and 2y/x = 6x2/x = 6x ¢ [1]

8. f(x) = x* — 2x — 5. (a) Show that f(x) = 0 has a root between x = 2 and x = 3. (b) Use the Newton-Raphson
method with x; = 2 to find x| and x,, giving x, correct to 4 decimal places.

22 1 (a) f(2) = —1 and f(3) = 16; sign change and f is continuous, so a root lies in (2, 3) [2]

f (x)=3x2-2[1]

X =2— (=1)/10 =21 [2]

£2.1) = 0.061, £ (2.1) = 1123 — x, = 2.1 — 0.061/11.23 = 2.0946 (4 d.p.) [3]

| mim: =g s

R H AR - B LLEOR B -

9. Solve 2sin?0 + 3cosh = 3 for 0° < 6 < 360° .

&z 1 2(1 — cos?0) + 3cosh — 3 =0 — 2c0s20 — 3cosh + 1 =10 [2]
(2cosh — 1)(cosh — 1) =0 — cosh = 1/2 or cosh =1 [2]

cosh =1/2—6=060" ,300° [2]

cosh=1—0=0" ,360° [1]

10. Vectors a = 2i — j + 3k and b = —i + 4j — 2k. (a) Find a + b. (b) Find the angle between a and b.
BR:(@a-b=QCED+EED@ +O)(-2)=-2-4-6=-12[2]

la] =~/14, |b] = /21 [2]

cosd = —12/1/294 = —0.6999 — 0 = 134.4° [2]

11.z = (4 — 2i)/(1 + i). Find z in the form a + bi, and state |z| and arg z (in degrees).
22+ Multiply by (1 — /(1 — 0): (4 — 201 — /2 = (4 — 4i — 2i + 2i9)/2 [2]
=2-6)/2=1-3i2

12| =+/(1+9)=+/10 ~ 3.1623 [2]

arg z = arctan(=3/1) ~ —71.6° [1]
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