Enrollment No: Exam Seat No:

C. U. SHAH UNIVERSITY
Winter Examination-2020

Subject Name : Engineering Mathematics-1
Subject Code : 4TEOLEMT2/4TEOLEMTS3 Branch: B.Tech (All)
Semester: 1 Date: 09/03/2021 Time: 03:00 To 06:00 Marks: 70

Instructions:
(1) Use of Programmable calculator & any other electronic instrument is prohibited.
(2) Instructions written on main answer book are strictly to be obeyed.
(3) Draw neat diagrams and figures (if necessary) at right places.
(4) Assume suitable data if needed.

Q-1 Attempt the following questions: [14]
a) nth derivative of y = —is (01)
x+a
(-1D)™n! (-1)™n!
a) (x+a)ntl ¢ (x+a)n
(-1)"In!
) Wd) None of these
b) Lety, denotesthe n'* derivative of y,where y = e * theny, = (01)
a) —e X C)(_l)n+le—x

b) (—=1)"e ™ d) None of these

3 5
c) The series x + J;—' + J;—' + --- represent expansion of ___ (01)
a) sin xc) sinh x
b) cos xd)cosh x
2 4 6
d) 1 +);—|+3;—|+3;—|... is the expansion of (01)
a)cos x c)sin x
b)cos hxd) sin hx
e) Ify=cos'xthenx=___ (01)
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y2 | y* y2  y3
a) 1-2 4+l +y+2+5 -

¥yt
b) y—?+;—--- d) None of these
f) Findlim,_, x*e™® (01)
a) 4c¢) —4
b) 0d)1
g) Find theincorrect relation from following. (01)
a) sinix =isin hx c) tanhix = itanx
b) cosix = — cos hxd) sinhix =i sinx
h) ifu= y* then Z—z is___ (01)

a) xy*~lc)y*logx

b) 0d)None of these

) 1fx=rcosfandy =rsind thenZ—:=_ (01)

a) sec Oc)cosec 0
b) sin 8d)cos 6

D If = ax? + 2hxy + by? then xZ—z + yz—; = (01)
a) 2uc)0
b) ud)None of these
k) The conjugate of z =1 —3i is (01)
a) 1 — 3ic)3i
b) 1 + 3id) 1
) Find det A where A = [1 _01] : (01)
m)  Write an example of Upper Triangular Matrix. (01)
W teta=[1, ¢ 2 |thenfind 4T, (01)
Attempt any four questions from Q-2 to Q-8 .
Q-2 Attempt all questions [14]
a) Lety = cosx cos2x cos 3x then find y,. (05)
1
b) If y = (1 —x?)"zsin"! x, then show that (05)

(1= x?)y,41 — 2n + Dxy, — n?y,_, = 0 where y, denotes n*"
derivative of y.
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Q-4

Q-7

Q-8

Find nt" derivative of y = log(ax + b).

Attempt all questions
Expand f(x) = secx in powers of x up to x* by Maclaurin’s series.
Using Taylor’s series expansion ,expand log x in powers of (x — 2).

2 3
Ify=x+’;—!+’;—!+---thenshowthatx=y—%y2+§y3—---

Attempt all questions
p— eX4e X —x2-2
Evaluate dim, g —————
X200 Gin2 x—x2
12422432+ 4x?
x3
Find y where y = limx_)%(l —tanx) sec2x

Evaluate “lim,._, o,

Attempt all questions

_ -1.Y . %u _ %u
For u = tan (x),verlfy axdy — 3y0x

f is homogeneous function of degree 2 defined by

_ 1 1  logx—logy of of _
fl,y)= =+ p + 7 then show thatx - + Yoy +2f(x,y) =0
. d%u a%u
Find 3z and %2

2 2
between ZTZ and ZTZ ?
Attempt all questions
Using De-Moivre’s theorem prove the following:
1) cos50 = 5cosf — 20cos® 6 + 16 cos® @
2) sin560 = 5sin@ — 20sin® @ + 16sin° 6

where u = e*~% cos(x — at) .Is there any relation

If sin(a + i) = x + iy then prove that x? cosec?a — y?sec? a = 1.
Find tanh x if 5sinhx — coshx = 5.
Attempt all questions
Solve the system of linear equations:
x+2y=3,y—z=2,x+y+z=1
1 5 4
FindtherankofA=|0 3 2 ]
2 13 10
Find eigenvalues and eigenvectors of the matrix A = [_15 _42] .

Attempt all questions
Using De Moivre’s theorem expand sin® 8 in a series of cosines of
multiple of 6 .

For real value of z ,show that sinh™! z = log(z + /22 + 1)

3
(cos30+isin36)"2(cos20 —isin26)2

Simplify: (cos50—isin50)3(cos20+isin26)7

(04)

[14]
(06)
(05)
(03)

[14]
(05)
(05)

(04)

[14]
(05)

(05)
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(04)
[14]
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