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that we can verify it with that of the scanned copy of the scripts sent by you.

� For an easy scanning of the answer scripts and also for getting better image, students are
advised to write the answers in single side and they must give a minimum 1 inch margin at
the left side of each paper.

� After the completion of the test, you should scan the entire answer scripts by using Clear
Scan : Indy Mobile App /other Scanner devices and make a file in your own name and send
or share them as a PDF file to examvmmtma@gmail.com

Group-A (2 dimensional geometry)

Answer any two questions from question number 1-3: [4 × 2 =8 marks]

1. Prove that the equation to the straight lines through the origin each of which makes an angle
α with the straight line y = x is x2 − 2xy sec 2α + y2 = 0. [4]

2. Prove that if the straight line λx+ µy + v = 0 touches the parabola y2 − 4px+ 4pq = 0, then
λ2q + λv − pµ2 = 0. [4]

3. Reduce the equation, 3x2 + 2xy + 3y2 − 16x + 20 = 0, to its canonical form and determine
the nature of the conic represented by it. [4]

Group - B (Vector Algebra)

Answer any two from the question numbers 4-6. [4 x 2 = 8 marks]

4. Show that the vectors î+ 2ĵ + k̂, î+ ĵ − 3k̂ and 7̂i− 4ĵ + k̂ are mutually perpendicular. [4]

5. If the volume of a tetrahedron be 2 units and three of its vertices be A(1, 1, 0), B(1, 0, 1),
C(2,−1, 1), then find the locus of the fourth vertex. [4]



6. Find the vector equation of a straight line passing through the point 3̂i − ĵ + k̂ and parallel
to the vector 2̂i+ ĵ − 4k̂. [4]

Group - C (Differential Calculus)

Answer any two questions from question numbers 7-9. [6 x 2 = 12 marks]

7. (a) Find the maximum value of
(
1
x

)x
. [3]

(b) Give examples of two real sequences {xn} and {yn}, where {xn} diverges to ∞ and {yn}
diverges to −∞, but the sequences {xn + yn} and {xn − yn} both diverge to +∞. [3]

8. (a) Check the convergence of the series [3]
∞∑
n=1

(−1)n+1

2
√
n

(b) Show that between any two roots of ex cosx = 1, there exists at least one root of ex sinx−
1 = 0. [3]

9. (a) Find the rectilinear asymptotes of the following function [4]

f(x) =
ex + e−x

e−x − ex

(b) Find the maximum and minimum values of the function f(x, y) = x2 − xy + y2 on the
quarter circle x2 + y2 = 1, x ≥ 0, y ≤ 0. [2]

Group - D (Integral Calculus I)

Answer any two from the following question nos. 10-12. [3 x 2 = 6 marks]

10. Evaluate [3]∫
11 cosx− 16 sinx

2 cosx+ 5 sinx
dx

.

11. Show that [3]∫ π
2

0

√
sinx cos5 xdx =

64

231
.

12. Evaluate ∫ 3

1

(x2 + 5x)dx

by the method of summation. [3]

Group-E (Ordinary differential equation 1)

Answer any two from question nos. 13-15. [3 × 2 = 6 marks]

13. Solve: (y2 + 2x2y)dx+ (2x3 − xy)dy = 0. [3]

14. Solve:
dy

dx
=
x+ y + 4

x− y − 6
.

[3]

15. Solve: (x2y2 + xy + 1)ydx+ (x2y2 − xy + 1)xdy = 0. [3]
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