I. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

Important Note :

50, will be treated as malpractice.

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

USN 10MATI11
First Semester B.E. Degree Examination, January 2013
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 on 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
1 a.  Choose correct answers for the following : (04 Marks)
iy Ify=3"theny,= __ :A)2%(2 Iog3) B) 32"(Iog3 y C)3%"¥ D) 3*(2 log3)"
-1 I
i) Ify=log(1-xthey.=  :a) U CP" -1y o EPM -k ) CIP™ 1)
Y 0xF (1—x)" (1-xp!
iii} By Rolle’s theorem the number C = when fix)=x"—4x + 8 in [L3: A1 B2 Cy3 D)4
s
iv) By Maclaurins series, the expansion x —’;—'+% ——————— is equal to : A)e' B)cosx C)sinx D) x cosx
b.  Find then® derivative of x* sin 3x. (04 Marks)
¢.  Show that 2=2 ctan'b—tan~'a<2=2 if0 < a < b and deduce that ——+—3—<tan . S (06 Marks)
+ b2 1+ a2 25 34 6
Expand tan"'x in powers of x -1 upto the term containing fourth degree. (06 Marks)
2 Choose correct answers for the following : (04 Marks)
.. Limi i
p [‘—055.‘23"-} = : A) 1 B)a/b C) b/a D)ab
x - 0f logsin bx
ii) The angle between the radius vector and the tangent of the curve r=s5inf + cos0 is
Aym/2+6 Byn/4+6 COn/3+0 Dyn/6+8
iii) Derivative of arc length for polar curve, the value ds/d0 =
A) Jo, L B) Jro(& €) Jor o] D) [de]
d31 ) 6 dr
iv) Radius of curvature of y = xatx=1is= T A) SJE B) # ) 1‘2/—5_- D) %
Limit } a* +b* +¢* +d* "
b. Evaluate _ . {04 Marks)
x>0 4
. Find the angle of intersection between the curves r’sin20 = 4 and r° = 16sin28. (06 Marks)
d.  Find the radius of curvature at any point t of the curve x = a{cos t + log tan t/2), y = a sint. (06 Marks)
3 a. Choose correct answers for the following : (04 Marks)
i) IfF(u}=sinu= the value of x—+ ya—": ‘Aycotu Bytanu C)2tanu D)3 tanu
xz N yz x ey T
ii) Jacobian for x = rcos®, y =rsinf is AT B} 1/r ) lir Dy
iii} The necessary condition for u = fix, y) have maxima or minima is
Aydwexz0,0udy=0 Bydwox=0,u/dy=0 Cyouwdx>0,8u/dy>0  D)ou/dx <0, du/dy <0
iv} The percentage error in the area of the rectangle when an error of 1.0% is made in measuring the sides x and y
is A4 B)3 )2 D1
b.  [fx=rsinB cos ¢, y = rsin@ sind, z = 1 cosd, find the Jacobian of (x, y, z) with respect tor, 8, ¢. (04 Marks)
¢.  Find the percentage error in computing resistance r of two resistances r; and r; connected in parallel of both r; and r,
are in error by 2%. (06 Marks)
d. Find the extreme values of the function fix, y)= ny2 (1-x-y). {06 Marks)
4 a. Choose correct answers for the following : (04 Marks)
i)y If E is a position vector of any point P(x, y, z) then V - l—?\) is TA)D By 1 )2 D)3
ii) Any motion in which the curl of the velocity vector is zero, then the vector ;’) is said to be
A) solenoidal B) Vector C) Constant D) Irrotational
iii} If ¢ is the scalar point function then the value of curl (grad ¢) = AY=0 BY<0 o0 D)oo
iv) In orthogonal curvilinear coordinates the value of g(—(ﬁl’z—))is =
u,v,w
Adh hyh; B) 1/h;hsh; C) h /h;h; D) hiho/hy
b.  Show that the vector field F=(x’ — y2)i + (¥° — zx)j + (z* - xy)k is irrotational and find its scalar potential. (04 Marks)
C.  Prove that V((;:)] = (V¢)-X+ {VK] where ¢ is a scalar field. (06 Marks)
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10MATI11

g .
d. If Fu,v,w) be the vector point function given interms of orthogonal curvilinear coordinates as F = F\e, + Fae, + Fye;,

find curl F . (06 Marks)
PART -B
a. Choose correct answers for the following : {04 Marks)
e dl
D oIf l(a):J{); - ]dxthen %: CA) (1) B)3(1+a) C)2(1+a) D) 1(1+a)
og x
0
n
ii} The value of jsin“ xdx is = : A)3n/8 B) 3n/16 C)3n’/8 D) Zero
0
iii} A curver=a (1 + cosB) has the length on x-axis (the initial line) :AYa B)2a (C)-2a D) 3a
iv) Special points on x and y-axis for the asteroid x** + vy =a" are :A)ta B)1+2a C)f3a D)da
© -]
b. Differentiate under the integral sign and hence evaluate the integration I tan (a;) {04 Marks)
o x(l+x7)
c. Evaluate 2f ,(z[,lzﬂx L2 ] & - {06 Marks)
4]
d. Trace the curve r = a (1 + cos8) and hence find the total length. {06 Marks)
a. Choose correct answers for the following : {04 Marks)
i) The solution of the differential equation dy/dx =¢*" is
A)e'fe'=c¢ Bye'fe*=¢ Cle"+e?=c DyeY=¢
i} IfM(x, y)dx + N(x, y) dy = 0 is said to be exact then the condition is
A) IM/dy = IN/Ex B) oM/dy = dN/dx C) EM/dy > ON/Bx DyM=N
iii) The integrating factor for (x + ZyJ) dy/dx=yis LF = cA)logy B)e' O ly Dyy+1
iv) For r= f(0), the replacement of dr/df to find the orthogonal trajectory is
A) -ri B) & ) -2 D) -r B
de do dr dr
b.  Solve (4x + 6y + 5)dy = (3y + 2x + 4) dx. (04 Marks)
¢.  Solve dy/dx + x sin2y = X’ cos’y. (06 Marks)
d. Find the orthogonal trajectory of the system of confocal conics x/(a’+A) + y*(b™+A} = 1 where X is the parameter.
(06 Marks)
a. Choose correct answers for the following : (04 Marks)
i} The system of linear equations is said to be consistent then the relation between R(A) and R{A:B) in AX =B
is__ : A)R(A)>R(A:B) B) R(A)} < R(A:B) CYR(A)Y=R(A:B) D)YR(A)=R(A:B)
1 3 =2
ii) The rank ofthe matrix A—{2 | 4| is tAYO B)I C)2 D)3
I -11 14
iii) A square matrix is said to be symmetric matrixis __ :A)a;=a; B)a;>a; Clay<a; D)a; =-a;
iv) In Gauss elimination method the system of equations is transformed into an
A) Row matrix B) Column matrix C) Null matrix D} Upper triangular matrix
1 2 -2 3
b. Find the rank of the matrix A — 21 53 ‘2" "2 i (04 Marks)
2 4 -~1 6
¢.  Investigate the value of A and p, so that the equations 2x + 3y + 5z=9, Tx + 3y - 2z = 8, 2x + 3y + Az = | have
i) Unique solution; ii) No solution; iii) An infinite number of solutions. (06 Marks)
d. Solve the system of equations by Gauss Jordon method: 2x+5y+7z =52, 2x+y-z=0, x+ty+z=9. (06 Marks)
a. Choose correct answers for the following : (04 Marks)
i)  Vectors x,, X3, X; ----- are said to be ----- in a relation k,x, + x:k; + kyx; + ----- + kx; with k,, k, ----- k, are the
scalars not all zero: A) Linearly independent  B) Linearly dependent  C) Consistent D} Inconsistent
ii} A matrix A is called orthogonal if AYA=A" B)A/A'= CYAA' = DyA'YA =1
iii) Eigen values of the matrix A =[? ﬂ are A3 BYL4 LS D)YL6
iv) A homogeneous polynomial of second degree in n variables x|, x; -~ is called a
A) Canonical form B) Linear form C) Exponential form D)} Quadratic form
b. Show that the transformation y, = 2x, + X; + X3, ¥2 = X, + X2 + 2X3, ¥3 = X, — 2x; is regular, write down the inverse
transformation. {04 Marks)
113
¢.  Find the Eigen values and the corresponding Eigen vectors of the matrix , _ [1 5 1} . {06 Marks)
30101

d. Reduce the quadratic form x° + 5y° + z* + 2yz + 6xz + 2xy to the canonical form and specify the matrix of

transformation, (06 Marks)
20f2



