Enrollment No: Exam Seat No:

C.U.SHAH UNIVERSITY
Winter Examination-2018

Subject Name : Engineering Mathematics - |
Subject Code : 4TEOLEMT3 Branch: B. Tech (All)
Semester : 1 Date : 28/11/2018 Time : 02:30 To 05:30 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) n" derivative of y=sin®x is

(A) —sm(x+n—7[j—3—sm(3x+n—”) (B) 3—sin(3x+n—”]—§sin(x+n—”j
2 4 2 4 2 ) 4 2
©) %sin(3x+n§j—%sin(x+n§) (D) none of these

b) Ify—1 then y, equal to
~1)"n! ~1)"n! ~1)"*(n-1)!
(A)% e AL G M Ul

Xn+1 Xn

(D) none of these

2 3 4
If y=X4+—+—+—+..... then x equal to
o "V 23 4 f

2 3 4 3 5 2 3 4

y y Y y |y y Yy y
+..... B y——+——.... O y—+———+.....
(A y- 2! 3' 41 B)y 3 5 ©)y 2 3 4
(D) none of these

2 4
d) The series 1+X—+X—+ ..... represent expansion of
21 41

(A) sinx (B) log(1+x) (C) cosx (D) coshx

1
) Iim(a +b j _
x—0 2 -

(A) logab (B) Vab (C) = Iogab (D) none of these

f) lim—=
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9)

h)

)

K)

b)

If u=y”*, then a is
oy

(A) xy** (B) y*logy (C)0 (D) none of these

ifu=f (EJ then
y

ou ou ou ou ou ou ou ou
A X—y—=0B) Xx—+y—=0(C) x—+y—=u D) x—+y—=1
(A) = yay (B) o yay (®) ™ yay (D) o yay
If u(x,y,z)=0 then the value of Xy a is equal to
0z OX
(A)1 (B)—-1 (C)0 (D) none of these
: o(r,0) .
If x=rcos@, y=rsind, then ——— isequal to
o(xy)
(A)1(B)r(C)1/r (D)0
10
The value of Z(sinz—”k—icosz—ﬁkj is
o 11 11
(A)-1 (B)0O (C)-i (D)i
If L o, a,, ..., a,, arethe nroots of unity, then (1+,)(1+a,)....(1+a, )

is equal to

(A) n-1 (B)n (C)-1 (D) none of these

A square matrix A is called orthogonal if

(A) AA*=1 (B) A=A (C) AT=A" (D) A°=1
1 2 3

If the rank of the matrix |0 x 4| is 3, then x is not equal to
1 -1 1

(A)3 (B)4 (C)5 (D)6

Attempt any four questions from Q-2 to Q-8

Attempt all questions
4

X
If y=
(

x—1)(x-2)

Expand tan™ x up to the first four terms by Maclaurin’s series.

then find vy, .

IfV = 1 where r? =x*+y?+z* then show that V (X, y, z) satisfies Laplace’s

r
.oV oV oV
equation + =0

+ =
x> oy* o1t
Attempt all questions

If cosl(%j =log (%) then prove that x?y,,, +(2n+1)xy,, +2n’y, =0.

3 5 6
Prove that e”sin X = X + x? +X——X——X_ .....
3 30 90

(14)
()
()
(4)

(14)

()

()
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Q-4

Q-5

Q-6

Q-7

b)
c)

Evaluate: lim x 1 4)

-1 x-1 logx
Attempt all questions (14)

1-cosx

Evaluate: Iim(l] (5)

x—=>0\ X

2 2
ifu="", v="" evaluate J =(ﬂj and J'= [ﬂ} and hence verify that (5)
X y u,v X,y
JJ'=1.
Expand log x in powers of (x—2) . (4)
Attempt all questions (14)
2 2
If u=sec™ (uj then prove that (5)
X=y
2 2 2
x2 2 2wy OU | 20 S =—cotu(cot?u+2).
OX oxoy oy

. (a X
Evaluate: Ilm(——cot—j (5)

x=>0\ X a
If y=cosxcos2xcos3x then find vy, . (4)
Attempt all questions (14)
Find the approximate value of J2731021 using partial differentiation. (5)
If x =cos£r+isin§ then prove that limx x,X;...x, =—1. (5)

. . . . 1 -2
Find the eigenvalues and eigenvectors of the matrix A:{ - } . (4)
Attempt all questions (14)
2 3 4 5
. 3 4 5 L
Reduce the matrix A= c to the normal form and find its rank. (5)
9 10 11 12
Expand sin® @cos” @ in a series of sines of multiples of 4. (5)
Prove that sech™ (sin &) = log cotg : (4)
Attempt all questions (14)
Examine for linear dependence of vectors (5)
(L2 -1,0), (1,31 2), (4 210), (61 0 1) and find a relation
between them if dependent.
Find the fourth roots of unity and sketch them on the unit circle. (5)
Examine whether the following equations are consistent and solve them if they 4
are consistent.
2X+6y+11=0, 6x+20y—-6z2+3=0, 6y—18z+1=0
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