University of Ruhuna - Faculty of Science

Bachelor of Science General Degree - Level I
(Semester II) Examination - November/December 2016

Subject: Mathematics
Course Unit: MAT1142 (Mathematics for Bio Science students) a

Time: Two (02) Hours

Answer Four (04) questions only. Calculators will be provided

14+2i
1-2i
(b) Using the binomial theorem, show that

1. (a) Find a,b such that = a+ib. Here i is the imaginary unit.

(2x—3)* = 16x* — 96x> +216x* — 216x+81.

(c) Solve the following equations for x:
(i) e¥—2¢*—15=0
(ii) log;o(x+8)+logg{x—1)=1
(d) Verify the following trigonometric identities:

sin*x — cos*x 2

i) ————— =1
o sin x — cos?x
sin(x+y) tanx+tany

sin(x—y) tanx—tany

(i)

2. (a) Find the following limits:

4
s
P )
et 2 —8x+15
(i) limy3 e e P
3 2
(iii) 1imx_,_2x—‘5§’;—x-1—
22 +3

(IV) limy—seo m

(b) Find the first derivative of each of the functions given below:
G) ¥+= e3* sin3x
(ii) y=e>* In5x

i) _xz-i—x—f-l
' x—1
¥ sin3x
(lv)yﬁsinSx

(c) Find the stationary points of the curve y = 2x3 — 7x% + 4x +4 and identify them as maximum or
minimum points using the second derivative of y.
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3. (a) Obtain the first partial derivatives of each function given below with respect to a and b:

() f(a.b)=a’b—+a+b
(i) f(a,b)= eab +g
a2 - b
() £(,0) = 215

@(iv) f(a,b) = cos(a®+b%)

(b) If g(a,b) = v/a3 + b, show that

0%g(a,b)  d%g(a,b)

dadb  dboa
(c) Consider the three variable function given by h(a,b,c) = a’bc+ab+ac+2.
h d h
(i) Find the partial derivatives g—a. 5% and %

(i) Show that the total differential of 4 at the point (1,2,3) is given by

dh =23da+4db+3dc.

4. (a) Evaluate the following indefinite integrals:

. .

@) f <\/)z e ﬁ) dx

() [(3x+2)dx |
(iii) f(e* +sin2x) dx

3

i d
G(v) [ 753 X
(b) Use integration by parts to evaluate the integral

/ xsinx dx.

1 A B

x—1)(x+2) x-1 +x+2'

(c) Find the constants A and B such that

Hence, evaluate

1
eyt

5. (a) (i) Evaluate

TC/
/ cotxdx.
/4

(ii) Find the constant A such that

i
/ A(sinx+cosx)dx = 1.
0
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(b) Use the method of separation pf variables to show that the solution of the differential equation

d
d—i = 3x%y; where y = 1 when x =0,

is given by
y=¢.
(c) Test whether the differential equation

(2xy —3x%)dx+ (x>~ 2y) dy =0

is exact. If it is exact, find the solution.

6.

(a) Classify the following variables as discrete or continuous.

(i) Life time of an experimental rat
(i) Heights of a group of school children
(iii) Number of bees in a beehive
(iv) Amount of chlorine dissolved in one litre of tap water
(v) Red blood cell count in a blood sample obtained from a patient

(b) The weights (in Kilograms) of a group of infants are given below:
2.7:3.0;3.1,2.1,:32,2.5.34:24:3:8 36

Find the
(i) mean (%),
(i) median,
(iii) mode,
(iv) range, and
(v) mean deviation
of this data set.

Construct a table with three columns having x;, (x; — %) and (x; — %)? respectively and hence find
the sample variance (s%), and the standard deviation (s) for this data set.
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1. (&) i j 2: = a +ib D) 888 a,b eI, 6@ i ) g150n Tomw @d.

(@) EDw¢ 5edw WIDBEWLS)
(2z — 3)* = 16z* — 962° + 2162* — 216z + 81

O euOB.
(&) 2B ¢ BedD) OBGEH T 36w Besesioy:
(i) €2 — 2 —15=0
(ii) logyo(z +8) +log(z —1) =1
(a1) s q3eds Somienddm esbDeI®s s OB "

. sin*z —cos*z
(1) <2 2 = 1
sin®z — cos? z
sin(z+y) tanz+tany

sin(z —y) tanz —tany

(i)

2. (2) s> §Bed 8 eewsisy:

4
o B == 1
(i) limz :c3

= T
= 8T 1o
22+ 4z - 21
r?+ 222 -1
0 — 3%
22?2 +3
l T—00 = o5 . A . 0
(i) Mmoo 2 20 3
(@) =uo & g8 O OB §newsd vgd Dydurin eenwsis:

(ii) hmz_,g

(iii) Limgy_ —

(i) y =€ sin3z -
(ii) y =€ In5z
(i)  +ail
iii) y = —————
¥ z~1
sin 3z

(iv) y= sin 5z
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Q) fla, b)=a3b~m
(i) fla,b)=e* ~t—b

() f(a,b) = “*f

(iv) f(a,b) = cos(a® + b%)
(@) g(a,b) = Va®+b 5®

9g(a,b) _ 6°g(a,b)
0adb ~  Obda

O eax30R.

., Oh Oh oh L
(i) 35’ 3 =2 3¢ ar&e> Opsiusisy eewsds.

(i) (142,3) c=wpedd h B O edmEw
dh = 23da +4db+ 3dc
0823 04z AP AD eSO,

(&) h(a,b,c) =d’bc+ab+ac+2 8823 & 8 BOcs novw Gow ecmsds.

3. (g) vv1 a8 OB OB Foowsd a e b O wedmd ved ardm Dydusis cORDY:
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(i) [(3z+2)°dz

(iii) [ (ezx +sin 2z) dz
)

(iv f == dz
(90)

/xsinx dz

2O O3V et Dnews’ @BWEDIG DN WOBID.

(¢0)
1 A B
G=l@ i vl 542

D) 688 A et B Buw 6e9us3s.

O3B
=t
@-D+2)
O3,
5. (&) (i)
4 /2
e : / cot xz dzx
/4
EHABI)

PRI A.




(i) |
T
/ A(sinz +cosz)dz =1
0

Oz 888 A Bunws ewsis.
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dz

2D d6emews Seed 3
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