2™, SEM. /COMMON/ 2022(S)
TH-3 -ENGINEERING MATHEMATICS -IT

Full Marks: 80 Time- 3 Hrs

Answer any five Questions including Q No.1& 2
Figures in the right hand margin indicates marks

1. Answer All guestions

1. a. Define Modulus Function and represent it graphically.
—r
1+x—V1—x
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Differentiate sec™? ( s ) with respect to x.

b. Evaluate lim,_,q

d. Define unit vector and find the unit vector of the given vector
2%+ 37 + 6k. |

e. Evaluate the integral [(e5P% — e*I" ¥} dx.

f. Define Homogeneous Function and State Euler’s Theorem.

8- Find the value of a so thatc‘i:i+j+al?,5 = 41 — 3k are

perpendicular to each other.
h. Find the order and degree of the following differential equation

dy
d?y 3yt

dx? \/iTTg
L. Find the value of f_zzlxl dx.
o ify=t2and x = t*find = att = 1.

2. Answer'Any siXx questions:
a. - ax?+b,ifx <1
iffix) = 1,if x =1 iscontinuous at x = 1, then find the

2ax—b,if x> 1

value of ‘@’ and ‘b’.
b. Find z—z if v = (Inx)tenx,
¢. Determine the area within the curve y? = 4ax and the x-axis, the

ordinate x=4.
d. Evaluatef tanx+tana

tanx-tana

e. Solve(l+ x*)dy+ (1+ y*)dx = 0.
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Find the scalar and vector projections of the vector 21 — 3f — 6k on
the line joining the poinis (3,4,-2) and (5,6,-3).

. dy . 2t 2t
Find —ifx= = .
dx f 1+t2’y -t2

FV1—x8+1—y6 = k(x®— y%),prove that

2

dy _ x* [1-yS
dx  y24)1—x6

1—-cos3x

Evaluate lim —
x-0 xsin2x

ifu = tan""(x? + ¥2 + z%), show that xu, + yu, + zu, = sin2u

If sum of two unit vectors is a unit vector, show that the magnitude of
their difference isv3.

2x+11
Evaluatef T dx.
If y = tan™! x, prove that (1 + x®)y, + 2xy; =0

Solve the following differential equation
(1 +vH)dx = (tan™'y — x)dy
Find the derivative of y = e* by first principle.

In a triangle AOB,angle AOB=90°.If P, Q are the points of trisection of
AB prove that OP? + 0Q? = %Aszy vector method.

Evaluate [ e* (ﬁ — :‘—3) dx.
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