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This paper consists of two sections, A and B, Answer ALL the questions i.n Section A and TWQ
questions from Section B. Section A will be collected after the first 40 minutes.

SECTION A

Answer ALL the questions in this Section.

Items 1 to 20 are stems followed by four options lettered A to D. Read each item carefully and
circle the letter of the correct or best option.

I. Calculate the direction angle sustained by vector A= 2i + j + 5k with respect to y-axis in the xyz
coordinate system.
A. 25.00°
B. 60.44°
C. 79.48°
D, 16.12°

2. Which of the following vectors are collinear?
A. (2,1,3) and (— 2,3,1)

B. (4,,9) and (9,4,~1)
C. (2-34) and (~4,6,-8)
D. (1-15) and (1,1,5)

3. Solve the differential equation 2" = =g~
A, 2yt =ye
B. yl-ye”' =0
C. 2y-e¥ =1
D. y'+e’' =0
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4, Which of the following statements is/are true about vectors 4, and C7

A
B.
C.

D.

A.
B.
ol
D‘.

II. AxB=Bx A
[ only
I'and I11 only
1 and 1T only
All the above,
' . 2x+y
5. Determine the degree of homogeneity of the function j(x. y)= P g
4
-2
6
-5
Find the value of 2 for which vector U =2i + Aj + 6k and vector =i+ 2j + 3k arc parallel.
A=4
A=-2
A=35

oOnwE>

Lo (44 B)xC=(4xC)+(BxC)

=1

7. Which of the following differential equations satisfies y* —x* =10+x7?

A.
B
C.
D.

8. Which of the following statements best describes coplanar vectors? They
A.

B.
c.
[y

0. Given two vectors @ and b, if the angle between a and b is zero, then
A.

B.
C.
D.

10.

Yy =1+2x
2yy' =142x
Y =10+2x+y
Y =1+2x7

lie on opposile planes.
lic on different planes.
lic on the same plane.
are equal.

a-b=laHb]
ab=0
a=b

None of the above.

, . oody
Find the integrating factor of the equation Y sx- 2

X X
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11. Solve the dilferentiq] equation d _____ze

dx 2y+cosy

A. y’+siny—2x’—c30

B. y’—-cosy+3x’+c=0

C. y’—lany—x’+c=0

D. y'-2xl4c=g

12. Which of the following is a vector quantity?

Moment,

B. Density,

C. Magnification,

D. Energy.

13. Given two vectors A=2j+2j-k and B=6i-3j+2k. Findcos@; where @ is the angle
between vector A and B.

A 2
21
B. 4
G, 05
D. 1
14. Find the unit vector in the direction of the sum of the vectors P =2i— j.+2k and
O=-i+j+3k
1
A, —i+5k
J26
B. 5i-5k
1 5
C. —i+—=k
J26 26
D. -5i+5k

2 s
, . (d’ d? .
15. What is the degree of the differential equation ( 4 ) +( b4 ] + ‘c’y

ocOw >
(VRN RN

16, Ifvector A =3i—j—4k, B==2i+4j=3k andC=i+2j—k,ﬁnd\A+B+C\_

A, 93
B. 92
C. -53
D. 10
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17. If a

1

-— 2 »
find the magnitude of the unit vector 4.

3
A 14
B. 2
5
C. o0
D. 1
l : .
8. The fog)(jw:ng arc examples of a linear differential equation except ..o.cooeuesuseres
A, —4y=yx?
ax T
B. 3x’y"+(21nx)y'+e"y=3xcosx
C. 4p"-xy"+cosy=e¥
D. y'+3y=0

19, Which of these is a solution to the differential equation y"+y=0

0o >

y=e"
y=2

y=sinx

Iny = Acosx+ Bsinx

20. For exact differential equation of the form M (x.}’)d-H N (x,y)dy =0

A.

B.

oM _ ON
oy
.@{4--6—1!:0
x oy
oM _ON
Eﬂdx
oM | ON 0
—73;;— ox
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SECTIONB

Answer any TWO questions from this Section.

1. .
a. Given the initial value problem 2xyy' = y! =x}; y(l)=3. Show that y? +x’=10x.

Hint: (st u = %).

b. The coordinates of three points in a three-dimensional vector space are P(-2,57), 0(73,73)

and R(2,-16).
i Calculate the area of the triangle obtained by connecting the three points P, Q and R by
straight lines.

ii. Find the unit vector in the direction of vector PQ + PR

a. Solve the homogenous differential equation %}—’ .
X Xy

b. i. Find the particular solution of the IVP xy’' = -y, for x> 0 such that y(4)= 7.

ii. Determine whether or not the two vectors A = 2i +j + 3k and B = 6i + 3j +9k
are parallel.

Papelof2
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n. Reduce the differential equation y'+2 ¥=y" to linear form and solve its particular
2
solution given that; y(0) = —‘5‘. ,

b. Given two vectors U = 4 + 3j+2k and V=8 - 6. Find

1. |U]' and the angle between vector U and vector V.
il. all the direction angles of vector ¥/,

a. Solve the initial value problem p'+5y = —10xy?; y(O) 1,

b. i, IfA=2j +j-3kand B = {—2j +k, Find a vector of magnitude 10 and perpendicular to
both A and B,

ii. Define scalar multiplication of a vector,

Pape20f2
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