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DIPLOMA EXAMINATION IN ENGINEERING/TECHNOLOGY/
MANAGEMENT/COMMERCIAL PRACTICE — OCTOBER, 2018

TECHNICAL MATHEMATICS - It

[Time : 3 hours
(Maximum marks : 100)

PART — A

(Maximum marks : 10}
Marks

Answer afl questions. Each question carries 2 marks.

1. Evaluate Im (2x+3).
X->2

2. Find the derivative of 3 Cosx — 4tanx with respect to ‘x’.
3. Find the rate of change of area of a circle with respect to its radius.

4. Integrate (3x2 + 2) with respect to x.
5. Find the order and degree of the differential equation I S5y=0.
dx (5%2=10)

PART — B
(Maximum marks : 30)

Answer any five of the following questions. Each question carries 6 marks.

1. Differentiate x® by the method of first principle.
2. If x =a (8—Sind), and y =a(l - Cosd), find ‘:EY.

3. Find the equation to the tangent and normal to the curve y =3x2 +x—2 at (1, 2).

4. Integrate x? e* with respect to x.

5. Evaluate J'“ - ém

6. Find the area bounded by the curve y = x? and y = 3x.

7. Solve &Y + y tanx = Cos2x.
dx (5x6=130)
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Marks
PART — C
(Maximum marks : 60)
(Answer one full question from each unit. Each full question carries 15 marks.)
Unit — 1
i 3
i (@) Evaluate lm (Lﬁ )
: x—4 \x2-16 5
(b) If y = log (secx + tanx), prove that 3_}{ = secX. i
(c) If y=xsinx, prove that y"! +y = 2Cosx. 5
Or
IV (a) Ifx=a Cos}t, y=> sin¥t, find dy
. dx 5
If 3 +y3 = 3axy, find 9.
) y’ = 3axy, find =2 .
(c) If y=a cos (logx) + b sin (logx), show that x2 y!t + xy! +y= 0. 5
Unit — 11
V (a) Find the values of x for which the tangent to the curve y = —— w111 be parallel
to the y — axis. 5
(b) A particle moves such that the displacement from a fixed point ‘0’ is always
given by S =35 cosnt + 4 sinnt, where ‘n’ is a constant. Prove that the
acceleration varies as its displacement S at the instant. 5
(c) A spherical balloon is inflated by pumping 25¢cc of gas per second. Find the rate
at which the radius of the batloon is increasing when the radius is 15 cm. 5
- Or
VI (a) Find the velocity and acceleration at time t =4 secs of a body whose displacement
' S metres related to time t seconds is given by the equation S =%t +Vt 5

(b) The deflection of a beam 1s given by y = 2x3 _9x% +12x. Find the maximum
deflection. hJ

(c) An open box is to be made out of a square sheet of side 18 ¢cm by cutting off
equal squares at each corner and tuming up the sides. What size of the squares

should be cut in order that the volume of the box may be maximum ? 5
Unir — 111

S 3
VII (a) Integrate M with respect to x. 5

Sin“x Cos“x

(b) Find j
I+ xm 5
T2

(¢) Evaluate _[ Vi+ szx dx. 5
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VIl (2) Find Jx logx dx. 5
(b) Integrate (tan x — Cot x)? with respect to x. 5
(c) Evaluate _[Tmsinzx dx 5
UNiT — 1V
IX (a) Find the area bounded by the curve y = x + sin x, the X — axis and the ordinates
atx=0andx=%. 5
®) Solve &Y ,[1-¥* _o
dx = &% 5
(¢c) Solve dy , y tanx = Cosx.
dx 5
Or
dy xy? + X
X (a Solve &¥ = XY .
(@ - ]
(b) Find the volume generated by the rotation of the area bounded by the curve
y=2x2+ 1, the y— axis and the lines y =3, y=9 about y — axis. 5

(¢) Find the area bounded by one arch of the curve y = 2sin3x and the X — axis. 5
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