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Write your name and studant number clearly on the front of the examination
answer booklet/s.

You have 10 minutes to read this paper. You must not begin writing during this
time.

This paper contains five (5) questions. You should attempt all the questions.
Make sure you have 6 pages.

All answers must be writter in examination answer booklets provided. No other
written materials will be accepted.

Start the answer for each question on a new page.

Do not use red ink or penci.

Notes, textbooks, mobile phones and other recording devices are not allowed
in the examination room.

Scientific and business calculators are allowed in the examination room.

10. The last three pages contains a formula sheet for students information.

MARKING SCHEME

Marks are indicated at the beginning of each question. Total mark is 100.
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Question 1 (5 + 5 +15 = 25 Marks)

@ia=[>" 1], B=[f 77| Find matrix C,if C= 24+ 3B,

Z 2 1 2
3 -3 4
(b) Find the value of determinant of matrix Aif A=|2 —3 4/|.
0 -1 1

(c) Solve the following system of linear equations by Gauss — Jordan Elimination method.

X=9y +z= 4
2X+ty—3z=10
x+y+z=2

Question 2 (5 + 5 + 10 = 20 Marks)

(a) Find the length of vector || for F =1+ 4j — 2k.

(b) Find the value of the given dot product (i + 2] + SR) ° (Zi s g == 312).
(c) Find the volume of the parallelepiped formed by three adjacent vectors

a=-31+7+5k b=-314+7/—3k and ¢=71-5]- 3k

Question 3 (5 + 5 + 10 = 20 Marks)

(a) Solve the Differential Equation, explaining what makes them separable. %i—' + 132 =0

2 2
(b) Solve the Differential Equation, by suitable method % = %—

(c) Solve the linear Differential Equation, explaining what makes them linear: % +Xy =x°.

Question 4 (5 + 15 = 20 Marks)
2
(a) Solve the Second Order Linear Differential Equation L 9y =0.
dx?

(b) Solve Second Order Differential Equation by finding the general solution of a related
homogeneous equation and a particular solution of the non-homogeneous equation.

&y _

= 5%+6y= e** + sin 2x
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Question 5 (3 + 4 + 8 = 15 Marks)
(a) Find the LT of the given functions: f(t) = e* . cos (2t).

1 1

(b) Find the Laplace Inverse of the function F(s) = mnt =

(c) Solve the differential equations using Laplace Transforms

@y, a

Y I _
—= dx+4y—- 0, while y =0 and == 1 whenx =0.

END OF EXAMINATION
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Reference Material

Determinant

Elementary Transformations: When we apply elementary operation then value of
matrix will not changes. There are three type of Elementary Operations/Transformations

1. Rjor Cjj: Two Rows/Column may be switched.
2. aRjor aCi: Any Row/Column may be multiplied by a number.

3. Ri— aRj+ Rjor C;— aC;j+ Ci: At any time replace a row with a multiple of another
row added to the row.

Echelon Form

Echelon form. Row reduced form or Upper triangular form
Procedure: Apply Elementary transformation and increase zero on left hand side of the matrix
when we move towards down

Gauss Jordan method: Method to find out value of variable in system of equation
aix+biy+cz=d;
LX+bhhy+tcz=d;
a3X+bsy+czz=ds

System of equation converted in Augmented matrix

a by o dy
(A|B) = <a2 b, ¢ | dz)
as; bs ¢ d;
Apply elementary transformation and convert Augmented matric in Normal form
1 0 0 p
(A|B) = (O 1 0 | r)
0 0 1 m
Gives the value x =p, y=randz=m

Product of vectors
Dot product: (ai + bj + ck) e (pi + gf + rk) =axp (feD)+bxqg(ef) +cxr(ke k)
and (1e1) = (Jej) = (Ro R) =1
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ij ok
Cross products: (af + bj + ck) x (pi + qj + k) = [a b ]
P q

s I

Volume of Parallelogram formed by three vectors i; = a;i+ b,j + ¢,k 15 =

a3 by ¢
azi + sz =+ Czk, I—E = 33’1\ + bgj\ + C3%, is [az bz CZ\‘
az bz c3

Linear Differential Equations, Bernoulli

Its general form is: -j—i— +Px)y= Q)

To solve such equation

Step 1 Identify P (x) and Q(x)

Step 2 Find Integrating Factor: LF. = e/ P(®) dx

Step 3 Solution of given DE is y.LF.= [QLF.dx+c

Second Oder Differential Equations
General Solution = Complementary Function + Particular Solution

Complementary Function:
To find out complementary function first we make homogeneous equation to the given second
order Differential Equation by equaiing left side to zero then substitute y = e** and get
characteristic equation solve it

The Characteristic Equation (CE)

From a homogeneous linear 2™ order DE with constant coefficients after substitutingy = e

we get algebraic equation A% +a L+ b = 0. Solve it to get value of A as A; and X,
—b+Vb2—-4ac
M, -

Ax

Case 1\ # )2, and are real then the DE solutionis y(x) = A e** + Bel2*

Case 2 A1, \2, are complex number = x £ if3
then the DE solutionis y(x) = e**( A cos Bx + B sin Bx)

Particular Integral:
Particular Integral is solution of the actual non-homogeneous DE
For second order Differential Equation (D? + a D +b) y = f(x)

1

: = f(x
YParticular Integral D2+aD+bf( )
Case 1: f(X) = €" ; YParticular Integral = —L e = ___}__ex

¢ F(L) F(a)
. 1 . 1 .

e 2 i(x)= g icul: =——sinax = sin ax

Cas ( ) S1n ax ; YParticular Integral FD%) F—(@2))
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Laplace Transformation

|
L I@=1 2. L(")=—, when =0, L 2, 3.
S s
1 s
3. L1s%f= s>a 4. L = 0
( ) i ( ) (cos at) - (s> )
5. L(sinha)= — - (s*>a’) 6. L(sinan)= a (s>0)
s"—-a2 s2 -lha2

Properties of Laplace Transform

FIRST SHIFTING PROPERTY If L {f()} = F(s). then| L[e” f(r)] = F(s—a) _

LAPLACE TRANSFORM OF t.fit) {Muiiipﬁcatién by 1)

If LIS() =Fs), then L["f(e)] = (-1) jﬂ;r (%))
/4
Laplace Inverse Transform
) 41
L | ==1 2. L —=
s T (n-D!
|
3-L1S_a=€at 4, L' 2S > =cosh at
s —a
. 1 1 -1 1 1
5 U5 s2 —.az — ; Sll’lh at 6 L S2 +a2 = ; sin ar
g zs 5 = cos at 8. L' Fs—a)=e"f(®)
s” +a
0 1 1 ) s—a :
9. L _“—2'—2 == ¢ sin bt 10. L —"2—2= e’ cos bt
(s-a) +b b (s—a)" +b

LAPLACE TRANSFORM OF THE DERIVATIVE OF f#)

L' (= sLLf®]- f(0)  where L[f(n)]=F(s).

Lf"@®]= s F(s)-sf(0) - f'(0)
Solution of Differential Equation by Laplace Transform:
Step 1. Apply Laplace transform on the Differential Equation

Step 2. Simplify algebraic Equation
Step 3. Apply Laplace Inverse Transform to get the solution
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