FIRST AND SECOND SEMESTER B. TECH. (ENGINEERING) DEGREE
MODEL QUESTION PAPER

EN 14 102 - ENGINEERING MATHEMATICS II
Time : 3 Hrs Max : 100 marks

Part A (Answer any EIGHT questions)

1. Solve: (1 + eg) dx + (1 — i) egdy =0

2. Solve: (D? — 4D + 3)y = sin3x

3. Find the orthogonal trajectories of the cardioids r = a(1 — cos8)

4. Find (a) L (¢? sin2t) (b) L { =225

t
. -1 2s+1
5. Find L (—(s+2)(s_1)2)

6. Find the constants a, b, ¢ so that the following vector is irrotational
F=@+2y+az)i+ (bx—3y—2)j+ (@x+cy+22)k
7. Find the angle between the surfaces x? — y? — z2 = 11 and xy + yz + zx = 18 at the
point (6,4,3).
8. State Gauss divergence theorem and Stokes theorem.
7

9. If# = x7+ yj + zk show that grad G) =—

r3
10.Using Greens theorem in the plane evaluate fc (xy + y*)dx + x*dy , where c is the

closed curve of the region bounded by y = x and y = x*

(8 X 5 =40 marks)

Part B (Answer all questions)

. d_y _ Xx—y+3
11. (a) (i)Solve x = 2xzy4s

(ii) Solve (D? — 4D + 4)y = 8x%e**sinx
Or

(b) ()Using the method of variation of parameters solve (D? + 4)y = tan 2x
d?y
2

s 2 hadid
(ii) Solve x ™

+ xz—z + y = logxsin(logx)



12 (a) (i) Find L' s

S2+a?)(s?+b?)

oy T t etsint
(ii) Find L (fo ’ dt)
Or
(b) Solve y"" — 3y’ + 2y = 4t + e3'given thaty(0) = 1 andy’'(0)=-1

13. (a) (i)Prove that V2(r") = n(n + 1)r" 2 and hence deduce V> (1) =0

r
(i)Prove that A =3y*z27 + 4x3z%] -3x2y?k is a solenoidal vector while
B =2xye?l+x%e?j+x?ye?k is an irrotational vector
Or

(b) (i) Find the value of the constants A and p so that surface Ax2- pyz = (1 + 2)x and
4x2%y + z3 = 4 may inersect orthogonally at the point(1,—1,2)

>

(ii) Prove that div (r%) =0

14. (a) Use Gauss divergence theorem to evaluateffS f.ﬁds, where f = 4xi’-2y2j’+zzz and

s is the surface bounding the region x*> + y?> =4,z =0and z = 3
Or
(b) Verify Stokes theorem for a vector field 4 = (x2 -y2)7 +2xyJ in the rectangular region

of the z = Oplane bounded by the linesx = 0,x =a,y=0andy =b
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