s | 06MATI!

First Semester B.E. Degree Eumi;ation, December 2010
Engineering Mathematics -1

Time: 3 hrs. Max. Marks:100

Note: 1. Answer any FIVE full questions, selecting at least TWO questions from each part.
2. Answer all objective questions only in OMR sheet of the answer booklet.
3. Answer to the objective fype questions on sheet other than OMR sheet will not be valued.

4 PART-A
1 a. Choose the right answer :
i)  The n™ derivative of log(ax + b) is

A) D" (a-1)!a" B) (-1)*'nla” O (-D)"nla® D) (D)™ (a-1)ta"
(ax+b)" (ax+b)™! (ax +b)" (ax + b)™!
1) The angle between the radius vector and the tangent for the curve r=a is
T (s
NI B) ) D) ZERO
ifi) %Z‘D— is _
A) 2@ _,_B)2nx™! C) (2n)! D) 2nx*™?

iv) If A (p, 1) is a point on a curve in pedal equation, then p refers tp,

A) xi+y?

2

B) .1+ [ﬁ)
dx .
C) Perpendicular distance besween the point A and the tangent fo the curve at A.

D) Perpendicular distance between the origin and the tangent td the curve at point A.

s : _ (04 Marks)
b. Find the n™ derivative of y = Sin (2x +3)+ &>+ (5x - 3)'"+ #a-—ﬁ (04 Marks)—
¢. If y=Sin lcng(x3 +3x%+3x + 1), show that

X+ 1) yYm2+@0+1) (x+1) Your + (@ +9yn =0 (06 Marks)
d. Find the angle between the curves r= a sec® (g) and r=b cosecB{gJ A (06 Marks)

2 a Choose the right answer :
i) If u=Sin(x + ay) + Cos(x — ay) implies uyy = a° uy then u = f(x + y) + g(x — y)

implies

A) upytu,=0 B) xux +yu,=u C) xux + yuy = -u D) uyy = g
ii) If u=Sin f%} + tan («3) then u is homogeneous function of order,

A) -1 \ B) 1 C) ZERO D) None of these
iii) If J[ uv), 0 then

X, )
A) Onlyx,yareindependent .  B)x, y are independent and u, v are independent
C) Onlyu, v are independent D) Cannot predict
iv) If 20% error is made in each of the independent variables then the percentage error in
w, if w=2xyzuv is
A)  100% B) 20% C) (20)°% D) 5% (04 Marks)
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. A balloon is in the form of the right circular cylinder of radius 1.5 cms and length 4 cms and
is surmounted by hemispherical ends. If the radius is increased by 0.01 cms and the length is
increased by 0.05 cms, find the'percentage change in the volume of the balloon. (04 Marks)

If u=(+y +2°) ™2 then find 1) x-al—l--r-y@%rz?}- ; 1i) az': + az': +az‘:. (06 Maris)
ox "oy Oz ox" oy" oz
i) If u=x’—y% v=2xy, find J[“"’) ;i) If X’ +xy+y =2, find d[x’y] (06 Marks)
Choose the right answer :
%2 0
i)  The value of j'Cc:s3 [5) do is
0
4 2 B 2 4
A) -— B) — C) —mn D) —n
) 3 ) 3 ) 3 ) 3
ii) The curve x** + y*" = a is symmetric
A) Only about x — axis B) About both x and y axes
C) Only about y— axis D) About the liney =x
/4 %2 -
i) If I, = Itanf’ xdx and L = _[cotf' xdx then
0 n/4
A) Li=L+n/4 B =1 -n/4 OL=hh D), =21
L
iv) The reduction formula of |sec" x dx is
A) tan x sec™'x L 2 [ B) tan x sec™’x Ln-l
n-1 . n-4i S Mk
0) tan x sec™’x LI ) | p) lanx sec™’x L n-2 L (04 Marks)
n=2 n-—2 : =4 n-1
Obtain the reduction formula for Isin" xdx. (04 Marks)
w x5
Evaluate . (06 Marks)
.[ J(1+ ) . -
Trace the curve 3ax” = y(y —a)> ‘ ' (06 Marks)

Choose the right answer :
i)  The perimeter of the curver=a s
A) 4a B) na C) 2a : D) 2na
ii) If v; and v, are volumes of the solids of revolution got by rotating respectively, ‘the
parabola yz = 4ax, above x —axis, between x = 0 to x = 2a’ and ‘the same parabola
y? = 4ax both above and below x — axis between x = 0 to x = 2a’ then
A) va=2v B) v; =4v, C) va =v; D) None of these
iii) If the axis of the revolution is the y — axis then the surface area of revolution is

A) jznyds B) :Ijznxds C) jzn /1+(j ]dy D) J’zn {1+[3§J dx

iv) The area bounded by the curve in polar form is

-F! 7] LE
2 ; I 2

A) B_‘[Er i® B) ,IJEB dr iy j 1+( 9] do - D) ;I‘-ydx (04 Marks)
Compute the total arc — length (perimetre) of the cardiod r =2 (1 + cosf). {04 Marks)

Find the area enclosed between the cycloid x =a (t—-Sint), y=a (1 — cost) and its base,
(I]ﬁ Marks)
Find the volume of the solid generated by reveiving the astroid x + v = a®® about the
X — axis. (06 Marks)
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PART-B

5 a. Choose the right answer :
2
i)  The order of the differential equation %’; gy it

A) 2 B) ZERO C) ;lx D)3
ii)  The integrating factor of % +P(X)y =Q(x) is
A) Only function of y B) Only function of x
C) Functionofxand y D) Function of dy/dx
ifi) The differential equation -‘%ari’— ~0 can be solved P

A) Only by variable separable, or exact method
B) Only by homogeneous or linear d.c. method
C) By all the methods mentioned in (A) and (B)
’ D) Only by variable separable method.
iv) The differential equation (x'— 2)dy = (2 — y)dx is

A) Only R.H.S. exact B) Only L.H.S. exact
C) Not exact Di Exact d.e. (04 Marks)
b. Solve Cosygi— SinyL =(x+1)°. (04 Marks)
. dx 1+x
c. Solve (yze:""2 + 4x3)dx+ (2xy e? -3y’ )dy =p. (06 Marks)
d. Find the orthogoral trajectory of r = a (1 + Co§ 6). (06 Marks)

6 a. Choose the right answer :

Lt(u
© i) For a series of posmve terms Zu } (2.) does not tend to zero then the
= n— co
S.E:I'les lS:
A) Convergent B) Cannot conclude C)_ Osclllatory D) Divergent
ii)  If positive term series Zun z v, both are divergent then Zu - Z v,
. n=1 n=1 o=l n=1
A) Divergent B) Convergent C) Cannot predict D) Oscillatory
iii) The series -11—+~!~+3!5-+ .......... is '
A) Divergent B) Convergent C) Oscillatory D) None of these
o _ , ) Lt Lt
iv) If an infinite series Yu, is convergent and if Lo =k , Loot =k,
n— oo un+l n— oo umz ’
then,
A) k=k B) k; #k; O ki <k D) ki > k;
(04 Marks)
b. Test the convergence of + 2 + 13 + o + (04 Marks
' 678 11.12.13 16.17.18 21.22.23 SR
3 3P4 S PAHS s
c. Test the convergence of l+2+3+4+5+4—:a:+42 e WK s . (06 Marks)
2 3 4 5
d. 1) Using Leibinitz’s test, detect the nature of the series, 3 E g—g ......
if) Define conditional convergence and give one example. (06 Marks)
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-7 a Choose the nght answer :

i)  The line X-1_y=2_2-3 . jtheplane 5x+4y-2z=8,

2 3 11
A) Intersect at an angle n/4 B) Intersect at an angle n/6
C) Are perpendicular D) Are parallel '

ii)  The direction cosines of x, y, z axes are respectively

A ((LL,1pA,-,1)A,1,-1) B) (712—}-,0,0) (0,%,0] [0,071_2-]

C) (1,0,0)(0,1,0)(0,0,1) D) (1, -1,-1) (-1, 1,-1) (-1, -1, 1)
i) Apointonaﬁne§=ig-3=zl—"()'l s :
_A)_ ('ls 0: 6) B) (1) 09 6) C) ("13 O: "6) * : D) (11 0: "6)

iv) A line perpendicular to plane is

A) Perpendicular to all the lines in the plane ) _
B) Perpendicular to one set of parallel lines in the plane
C) Perpendicular to exactly one line in the plane

D) A lihe can not be perpendicular to the plane (04 Marks)
Find the angle between the lines AB and CD, where :
A=(1,2,3), B=(459, C=(2,4,6), D=(,7,8). (04 Marks)

Show that the points (1, 1, 1) (2, -3, 11) (4, -2, 4) (1, 0, 4) are co-planar. Find the equatich of

the plane passing through the given points. (06 Marks)
Find the shortest distance between the straight lines
x-3 y-8 2z-3
=l gl
x+3;y+7:z—6. (06 Marks)
—3 2 4 :

Choose the right answer :
D If 7 =op withp=(xy,2),0=(0,0,0),x =2, y=2t=3, z=3t-5 then 7 att=1

is ] .
A) i-j-2k B)i+2j + 3k C)i+j+k D)i—j+2k

i) Recognize the meaningless expression, for F = vector function and ¢ = scalar

function

A) grad (divF)  B) grad (grad 9) C) curl (grad ¥) P) div (grad ¢)
iiiy Curl (curl F) is

A) gad (@ivF)  B)V’F C) grad (divF)- V?F D) (curly? F
iv) If F is a vector point function, recognize the true statement :

A) VxF=-FxV B)V.-F=FV CV-VF=VxVF D)V-F=F.V

(04 Marks)
Find the angle between the normals to the surface xy = z2 at the points (4, 1, 2) and (3, 3, -3).
. . (04 Marks)
i) For what value of ‘2, vector point function F is solenoidal
if F=2x+3y)i-(3x+4y)j+(y—az)k
ii) Is F =(6xy +2)i+(3x*-2)j + (3xZ’ —y) k, irrotational? (06 Marks)
If F and ¢ are vector and scalar point functions respectively then prove that
div (pF)=0 (divF)+ (grad §) - F. (06 Marks)
% ok ok %
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