BINDURA UNIVERSITY OF SCIENCE EDUCATION

STATISTICS AND MATHEMATICS

MTE1101: ENGINEERING MATHEMATICS 1

Time: 3 hours
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Candidates may attempt any THREE questions. Each question should
start on a fresh page.

1.

(a) Let A and B be events and let AAB = (AN B U (BN A°). Prove

that:
i. P(AAB) = P(A) + P(B) — 2P{A N B).
il. P{AUB) = P{4)+ P(B) ~ P{(AN B).

3]
(3}

(b) Use Gaussian elimination to find the rank of the matrix A and a so-
lution to the following system of inhomogencous sintultaneous linear

equations, Ax = b.

22yt 2o+ 2yt 24 =5
4oy +32g + Twg + 32, = 8
=8y — @ — a3+ 31q =5
bry +xe + 203 +24 =1

{c) Evaluate the following limits;

i,

LoV l-1
lim ————
z—0 @
il.
4 41

lim

wtoo Jad + 2t 4 1

(a) Solve the following inequalities:
i
2w — b

1
T —2 <

ii, 1
—_—5
j2x ~ 3| 7
iii,
2

—— D
[z~ 7]
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3.

(b} The functions f, g, and h are defined by:

fw)=2-2
3
9(=) = z+1
{z #0) and,

filw) =2r -1
. Show that f2(a) = . (1]
ii. Find an expression for ¢*(z) and state the values of # for which
it is defined, 1]
iii. Solve h*(x) = w, 2]

i. Sketch on the same diagram the graphs

y=x+1
and
2y = |z — 4
(3]
ii. Solve the equations
Zy=x+1
2y = |o — 4
2]
{d) Given
1 2 0
A= [3 -1 4}
, evalnate AT 4 [2]
(a) Prove the identities:
i sin’@ = 3sing - Lsin3g (3]
il. cos50 = 16cos® ¢ - 20 cos’ ¢ (3]
{b} Solve the equations:
i del¥3z _geb=i= — ¢ (3]
il 34 2In(3 + F) = ~4 [3]
(c) Given ztany — 2? + sinh(zy), evaluate:
dy
" dz (3]
d?y
i, —— 2
i L 2
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(d) Show that sinh ™' & = n(w + V2% + 1)

{a) Solve the differential equations:

i

2,

ot "Dy Toy=0
it, 2

d_z% +4y = cos 3z

(b} State the mean value theorem for integrals.

() State and prove the second findamental theovem of calcuius.

() Given that
u = 3 + 24 + bk

and
v="06{+7j+ 0k
Evaluate:
iu-v
i, uxv
iii. Find a unit vector that is normal to u and v

(4]

[2]
(4]

2]
(3]
2l

{a) Find the equation of the tangent to the circle + = 6 sin # when 8 = z

(6]
(b) Referring to (a) above, at which points do we Lave:
i, A horizontal tangent?
ii. A vertical tangent?
{c) Bvaluate the following limits:
i limg g

. 1
i, Hillgeyop T

1
‘olve the | ality ——— e
(&) Sclve the inequality PR — >0

END OF EXAM
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