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Instructions

Answer all Four questions.
Symbols have the usual meanings



Question One [25 marks]

1.1Find f if f'(x) =5x*—3x*+4, f(-1)=2 (3)
1.2 Evaluate the following integrals:
(@) = [V1+2x*x3dx (4)
() I = [3%dx 4)
2 x%dx
©I= |, s (5)
X
O1= | G W

1.3 Find the area enclosed by the curve and the lines: v = **, x = 1,x = 2 and the x-axis. (4)

Question Two [25 marks]

2.1 Discuss the convergence of I = ff’m xe* dx )
2.2 Find fyxyz if f(x, ¥, 2) = sin(3x + yz) (3)

0z

2.3 Use the Chain Rule to find o

if z = xarctan(xy), x =t?, y =se™* (5)

2.4 Solve the following differential equations
xy

@Y = 5o 5)

(b) 3x2 + 2xy +3y% + (x* +6xy)y' =0 and y(1) = 2 (5)

2.5 Find the unit vector in the direction of vector (—2,4,3) 3)
Question Three [25 marks]|

3.1 Find the cross product A x B and B x 4 if A = (0,1,2), B = (3,1,0) (4)

3.2 Find the area of the APQR if P(1,0,0), @(0,2,0) and R(0,0,3) (4)

3.3 Derive (a) Parametric equations and (b) Symmetric equations of the line parallel to the vector
< a, b, ¢ > and passing through the point Py(Xg, Yo, Zo)- (6)

3.4 Derive the equation of the plane that passes through Py (% , Yo , Zp) and is perpendicular to
the vector N = af + bj + ck (5



3.5 (a) Find the parametric and symmetric equations of [ passing through P(—3,2, —3) and
Q(1,-14)

(b) At what point does the line intersect the xy-plane? (6)

Question Four [25 marks]

2 3 -4
4.1 (a) Let A be the matrix 4 = [1 2 3 ] (i) Show that A is invertible (non-singular)  (2)
3 =1 =1
(ii) Find A~ using Row Reduction. (7
4.2 Solve the system of equations (use any method):
2x+y—z=2
x—y+z=7
2x+2y+z=4 (4)
2 2 1
~-n 2 -11 k& ol =] : .
43 Letd = [0 1 3 1] and B = o 1 1l (i) Show that the matrix product AB is
4 -1 -2 -1
define (11) Find BA (iii) Find ~AB (4,2,2)

4.4 Find Arg G + 1?) and express % i \/2_§ in polar form (4)
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