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Three currents in an electric circuit satisfy the simultaneous equations.

2I + 3L, + 61; = 25
6l +2I,—3l; =—9
3LH—6L+2[,=34

Use the substitution method to determine the three currents. (12 marks)

Determine the values of z which satisfy the equation 5(3%)+6 = 31(3°)

Give answers correct to four decimal places. (8 marks)
1L =72 155551 =0

Given the matrices A=|1 —1 1| B=|—1 2 1]
()55 | an) 2 il

Determine:

i C=3A*—-4B

e Ian re8- *e)

@)= CAB)". (13 marks)

Solve the equation cos(8 +20°) —cos(8+38°) = 0.3 for 0° <0 <360°. (7 marks)

Given the vectors A=i+4j—2k and B=2;—j+ 3k determine:
,—-""'_'d__— ~

@  |axB| [an+ e (r8)"

Bot po o

(i)  the angle between A and B. (10 marks)

Determine the directional derivative of V = z’2*+ 2xy’ + ¢’z at the point (1,2, 1) in the

direction of the vector A4 =2;—3j+4k. = (10 marks)
15‘..

Expand (1— 3:::)"} as far as the term in z° and determine the range of values of z for

which the expansion is valid. (4 marks)

Determine the middle term in the binomial expansion of (22+3)° and determine it’s
Fid |
value when z = 17 (6 marks)

) Determine the first three terms in the binomial expansion of (1 +8z i

(ii) By putting z = *217 in the result in (i), determine the values ”3/55 correct to 4
decimal places. (10 marks)
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Given that 6e”— 4e ™ = Asinhz + Beoshz .determine the values of A and B. (6 marks)

Prove the hyperbolic identities

tanhz +tanhy
1 +tanhztanhy

(ii))  sinh38 = 3sinh @ +4sinh’8

i)  tanh(z+y)=

(iii)  cosh2d =1 +sinh?8 (8 marks)

The energy W stored in an electric circuit is given by W = Kr°N* where K isa
constant, 7 is the radius and NV is the number of revolutions. Use the binomial
theorem to determine the approximate percentage change in W if r is increased by
1.4% and N is decreased by 1.8%. (6 marks)

Determine the value of tanA given that tan(4—45°)= % ; (3 marks)
Given that 7cos@+20sind = Rcos(8—a) where B > 0 and 0° <a < 90°.

@) determine the values of B and @ and hence:
(ii)  solve the equation 7cos@+ 20sinf — 17 for 0° < @ < 360°. (9 marks)

Evaluate the integrals

@ [(z-5)de

@ [ sin’3z d

(i) fu (207 + 35 +2)dz (8 marks)

sroe G5
Determine H%’ given

D =g

(i) y=x’sin2¢
@) F+3y'=2r'+5 (8 marks)
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(b) Locate the stationary points of the function z =z’ + 4’ +zy+ 6z — 6y +5 and
determine their nature. (9 marks)

(c) The lengths of the three sides of a triangle are 6 cm, 8 cm and 10 cm. Use the Heron’s
formula to calculate the area of the triangle. (3 marks)

8> (@ Solve the equation 3*+ 243 = 36(3)". | (4 marks)

(b)  Solve the equation

T2 3
41 5 |=28 (4 marks)
6,10 =1

(c) Use Cramer’s rule to solve the simultaneous equations

T 2272 kg 3&?3 =3
20— 22—z =11 (12 marks)
3.’5'1 =F 2$2+$3 =—5
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JE,
A" — 24 +24 = 28 °
2SO o
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