Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

30, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42:+8

USN 06MATI11
First Semester B.E. Degree Examination, Dec.2013/Jan.2014
Engineering Mathematics - |
Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIVE full questions, choosing at least two from each part.

2. Answer all objective type questions only in OMR sheet page 5 of the answer booklet.
3. Answer to objective type questions on sheets other than OMR will not be valued.

PART — A
Choose the correct answers for the following : (04 Marks)
ol
ax+b _
Fye 1 R ELYANIN ERELY N} n+l IR LY AN LR
(ax +b)* (ax +b) (ax+ b)" (ax + b)
ii)  The angle between radius vector and tangent is
dr 1dr ' do dr
A) tang =r— B)t =—— C)t =r— D) tan¢g = —
Juang=rg  Blune=cgg Omme=ry ) tané =
iii) The n™ derivative of sin(ax + b) is
A) Sin(aX+b+%J B) a" cos[ax+b+—r-1§»}
C) a“sin[ax+b—n—2n] D) a“sin[ax+b+n—;)
iv) Find ¢, for the curve r* = a’ sin 20 N
A)¢=20 - B¢=-26 C)¢=46 D) ¢ =—46
Find the o™ derivative of cos x cos 2x cos 3x. (04 Marks)
[fy = (sin™ x)’, shew that (1 = x*)yms2 — (20 + DXyt — 0’y = 0. (06 Marks)
Find the pedal eqﬁat ion of the parabola, 22 1-cos8. (06 Marks)
Choose _t'he"correct answers for the following : o (04 Marks)

i) Ifz=x’+y —3axy, then % is equal to _
A) + 3% - 3ay B) -3x* — 3ay C) 3y* - 3ax D) - 3y* - 3ax

2

o'z .
i) Ifz=f{x +ct) + $(x — ct) , then the value of ax—:j is

A) f(x+ct) +¢'(x—ct) B) f"{x + ct) + ¢""(x — ct)

B) f"(x + ¢t).c + d"(x —ct)c D)y f'(x+1) +¢"(x - t)
iii) Iffix,y)=x>+y +3axy—1 then dy/dx is equal to

2 2 1 2 _
A) x2+y B)—x2+y Q) X;: y D) x2 y
vy +X y +Xx vy —x ¥y +X

. . _ . o(x,y) .
iv) Inpolar co-ordinates, x =r cos 8, y=r sin 0 then ———= is equal to

INY S B) r C)r D)-r
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3 3
Show that x@wty@: 2ulogu where logu =M. (04 Marks)
ox oy (3x +4y)
Ju
Ifu-F(x-vy, y—z, z-X), prove that -~+iu-+§ﬂ= . (06 Marks)
ox Oy oz
Ifx =e" sec(u), y= ev.tan(u) ,provethat ) x J = 1. {06 Marks)
Choose the correct answers for the following : (04 Marks)
i)  The value of Icos° x dx is
{
Ay = B) 3° o) 3* Dy %
32 13 32 130
ii)  The equation of the asymptote of via—x)=xXa+x) is
A) y=a By y=-a C)x=-a Dyx=a
iii) The curve x = a(0 + sinB), y =a(l + cosB) is symmetrical about the
A) x-axis B) y - axis C) xy- axis D) None
iv) The value of ftan"x dx is
n-] n-1 : n-1 t n—I
A) tan x_ln_2 B) tan x_ln—l ) tan x+ln_2 D) an xH“_2
n-1 - n—1 _ n-1 n-2
Obtain the reduction formula for fsin"x dx. (04 Marks)
Evaluate IG sin®Bcos* 0 do. (06 Marks)
; _

Trace the curve r* = a° cos 26. {06 Marks)
Choose the correct answers for the following : (04 Marks)
2 2
i)  The complete area of the ellipse, E,— + %? =1

22

A) mab® sq.Units B) ma’b sq.Units ) mnab sq.Units D) None of these

ii)  Length of the polar curve r = f{8) is
[ 2 p 2
A) Length = j r’ 4+ [E) do B) Length = I r? + [ﬂj de
o do o do
B 2 )
C) Length = I rf— [3] de D) Length = I [r + ir_] a0
B=nt de B=a de
iii) The volume of the solid generated by the revolution of the cardioid r = a(l + cos 6)
about the initial line 1s
3 3 3 3
A) 4ma B) 6ma 0) 8na D) 10ma
3 3 3 3
tv) The surface area of the sphere of radius ‘a’ is
A) 4ma’ sq.Units B) 4nr sq.Units C) 4nta sq.Units D) 4n*a’ sq.Units
Find the entire length of the astroid, x*" +y " =a*" (04Marks)
Find the volume generated by an arc of the parabola y* = 4ax, from the vertex to the latus
rectum about x-axis. (06 Marks)

Evaluate IX

1 u_l

1 dx, a 20, using differentiation under integral sign. (06 Marks)
7 logx
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PART -B
Choose the correct answers for the following : (04 Marks)
2 77 2 2
1) The order of the differential equation, |1 +(£¥— =(C? dy is
dx dx?

Ay 1 By 2 C) 3 D) 4

i1}  The degree of the differential equation , yd—y =X ﬂ) is
dx \ dx
Ay 1 B) 2 ¢y -2 D) -1
2

iii) The differential equation of simple harmonic motion, dt;{ +n’°x =0 is formed from

A) x = A cos(nt + ) B) x = A sin(nt + o)

C) x ='A sin(nt — o) D) x = A cos{nt —~ &)

iv) The orthogonal trajectory of the cardioids r = a(l —cos 9} is
Ayr=a(l ~cos8) B)r=a(l —sinf) C)r=a(l +sinB) D) r=a'(l + cosB)

Solve : g—y =(@4x+y+1)’ (04 Marks)
x _
Solve : (1+e*¥)dx+ e’“-"(l -—i]dy =0 (06 Marks)
y '
. x2 y2
Find the orthogonal trajectories of the family of confocal conics —+ T 1, where A
: a +

is the parameter. (06 Marks)
Choose the correct answers for the following : (04 Marks)
i) Ifr=1,thentheseries 1 +r+r2+r + .. ...%0 is

A) oscillates B) converges C) diverges D) None of these
ii)  The n™ term of the series Ly 3 + > F e 0 1S

S 1.23 234 345
A) n n+2 2n -1 ) 2n+1
n{n+1)(n + 2) n(n+1)(n+2) n(n +1)}n+2) n(n+1)(n+2)

111) An aliernating series up — uy +uz — Ug + v converges if

A) Up > Upe and " u =0 B)u, > Uy and 7 u, #0

C)up<uprand “Mu =0 D) Up > uper and M u_#0
) . 11 :
iv) The series I—Lz+l,——2+~—2—— ......... is

23 4 5 U

A) oscillatory B) absolutely convergent A _

C) divergent D) conditionally convergent “"‘?}*
Discuss the nature of the series; g’a;.?'

3 5 7 j
5+l-x—+2--’5—+££-5—+.........po, x>0 (04 Marks)

1 2 3 24 5 246 7

Show that the series ZLP, converges if P> 1 and diverges if P < 1. (06 Marks)
n

7] _1 n-1
Examine the character of the series, Z )" n (06 Marks)

n=] 211 - 1
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Choose the correct answers for the following : (04 Marks)
i)  The projection of the join of two points A(X, ¥i, z1} and B(x2, ¥, z;) on the line PQ
whose direction cosines are /, m, n is
A) (x2 = xi)(y2 - y1) (22— z1) B) (xz2 — xi)+(y2 ~ yi)H(z2 — z1)
CYI(x —xp)* miy2 — yi)+ n(z2 — z1) D) i{x; + xi)+ m(y2 + yi}+ n(zz + z;)
ii)  The angle between two diagonals of a cube is

A) 6 =cos™ (%] B)6= COS_{%) C) 8 =cos™ [%] D) 6=cos™ (3)

1) The angle between the planes 2x ~3y+z+5=0and x+2y+7z2-3=0 is

_ | _ | 2 . 1
—cost—— | B)O=cos| —— - cos™ D)6 = cos™!
A)O =cos [25) ) 8 =cos (@J C) 6 =cos [ 21) )0 = cos ( _54]

iv)  Two points form of equation of line is

A) X+X;, _ y+y, _ z+z B) X=X, _ Y=Y, _ 2-2
X=X ¥,—Y, Z,—Z X40% Yoty ZtZ
C) XX YT 274 D) None of these.

X=X YoV, Z,-Z,
Find the direction cosines of the line which is perpendicular to the lines with direction

cosines proportional to 6, 4, —4 and -6, 2, 1. (04 Marks)
Find the equation of the plane through (2 -1, 6) (1, -2, 4) and perpendicular to the plane
X-2y-2z+9=0. {06 Marks)
. . . . . . x-1 y-1 z+2
Find the equation of a straight line perpendicular to both the lines = = and
1 2 3
X ; 2 = _15 =z ; 3 and passing through the point of intersection. (06 Marks)
Choose the correct answers for the following : (04 Marks)

i) Fmd dt , for T= a(cost i + sint _] ) +ct k where a and ¢ are scalar constant.

A)—acosti+sint j +ct k B)—asint i +acostjrc k
C)—asintT+acoslj~c_l: D)—asint—i’+as'int_j. +etk
i) If¢p=x’y'z,then Vé at(1.2, 1)is
A)247-127+24% B)247 +24j +24 k
C)24i-2j+24%k D)24i+12j+24k
i) If F= grad(x3y + y3z +2°x - xzyzzz) then the value of div F_at (1,2,3)is
A) 16 B)— 16 C) 32 D) - 32
iv) The value of V3(t") is
Ayn(n- L) B) n(n + 1)r* C) n(n+ Dr" D)n(n+ 1" 2
Find the unit tangent vector to the curve T =costi +sint _| +tk . (04 Marks)
Find the directional derivative of ¢ = x’yz + 4xz* at the point (1, =2, ~1) in the direction of
the vector 21— j — 2Kk. (06 Marks)

IfF = (ax + 3y + 42)T +(x — 2y + 3z) T + (3x + 2y - z)TE is solenoidal, find ‘a’. (06 Marks)

® Ok R K K
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