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1 (a) An object has acceleration = sin(0.2¢t) metres/secorfdat timet.
The initial velocity at timef = 0is v = 20 metres/second. How far
does it travel in the first0 seconds? 4%
(b) Find the volume of the solid obtained by rotating the plane region

1 .
bounded by the curve = 253 and thez-axis for0 < x < 4, about
T
the z-axis. 4%

w/4
(c) Provethat, = / cos” x dx satisfies the iterative reduction formula
0

1 . .
I, = —[27"% 4+ (n — 1)I,_5] for n > 2. (Hint: integrate by parts
n
with . = cos" !z anddv = cosz dz.) Evaluatel,. Then, using the
reduction formula obtained, evaluateand/,. 4%
(d) Find allfirst and second partial derivativest f(x,y) = (xy + 1)e”. 4%
(e) Write down the iterative scheme of thmproved Euler methodpplied
to the initial value problemy/ = ¢*¥, y(0) = 0 with step sizeh =
0.2. Evaluate the approximations 9f0.2), y(0.4) andy(0.6) obtained

using this scheme. 4%
. : . d 1 . I
(f) Solve the differential equatioriz? + 1)d—y +ry = 3 with the initial
X
condition y(0) = 2. 4%
35 —1
(g) Evaluate the determinant—3 1 7 |. 4%
1 0 —1

(h) Prove the Mean-Value Theorem for integrals:
If f(x) is continuous orja, b, then there exists € [a,b] such that
f(c) = f, wheref is the average (mean) value pbn[a, b]. 4%

2 (a) Find the volume of the bovgenerated by rotating= z*for 0 < z < 1,

about they-axis (Hint: use cylindrical shells.) 6%
4
. 1
(b) Find the arc-length along the curvge= §—2 + — for 1 <z <4 6%
xr
(c) Find the mass and the centre of mass of a rod with mass density
1
= for 0 <z <2. 7%
)= = =TS ;

@
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3 (@) Find general solutions of the given differential equations: 4%+4%
(i) ¥ +4y =0, (i) v +2y+y=0.

(b) Find a particular solution to the given differential equation: 5%+3%
y" + 4y = 4sin(2z).
Then find the general solution of this equation.

(c) Solve the equation in (b) when(0) = 2, v'(0) = 1. 3%

4 (a) Find the Taylor Series, up to and including quadratic terms, 9%
—1 .
of z= f(x,y) = Zz oy about the point(1, 2).

(b) The least squares line approximation to the points 8%+2%
(—2,2), (=1,1), (0,4), (1,-2), (2,4)and (3,B) is y=x+2.
(i) Find A andB.
(i) Sketch the points and the least squares line on the one graph.

5 (@) Find all solutions of each system of linear equations: 4%+3%+3%
r —y+5z = 15 T —y+dz =T
(i) 3z—y+32 = 11 ; (i) 3x—y+32 =7 ;
r +y+2z = 17 —r —y+T7z = 7
(i) r —2y+32+2f = -3
3r—y +4z+ f = 1
(b) Find the inverse of the matrix 9%
1 -4 =5
0 4 =2
2 —6 —12



