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e Mobiles and calculators are not allowed in this exam.

e Write all steps clear.

Question # Marks Maximum Marks
1 10
2 12
3 10
4 12
5 12
6 14
7 15
8 15
Total 100
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Q:1 (10 points) Find length of the curve traced by 7(t) = € cos(3t) i+ e* sin(3t)j+ e’k on the

interval 0 <t < 2x. Also find a unit tangent vector to the curve at t = .
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Q:2 (12 points) Let f(z,y) = 2zy — 2?y.
(a) Find the directional derivative of f(x,y) at (3,2) in the direction of a tangent vector to
the graph of 22 + 2y* = 6 at (2,1).

(b) Find the direction and value of maximum directional derivative of f(x,y) at (3,2).
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Q:3 (10 points) Let ¥ = zi+ yj + zk and @ = a;i + asj + ask is a constant vector. Show that
(a) VX [(7 - 7) d] =2(F x a)

(b) V- [(7 - 7) a] = 2(r- d)
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Q:4 (12 points) Find work done by the force F = (2zy — ¢%)i + (22 — 3z¢)j along the curve

y=z*for0<x <1



MATH 301 EXAM 1 (Term 123) Page 5 of 8

Q:5 (12 points) Use Green’s theorem to evaluate the line integral
j;C(QxQ —2y3)dzx + (223 + 3y?)dy,
C = O, Cy, where C) is a positively oriented circle 2% + y*> = 9 and C is a negatively

oriented circle 2 + y? = 4.
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Q:6 (14 points) Evaluate the surface integral | [, (222 + 3yz) dS, where S is the portion of

the plane 3x + 2y + 42 = 12 in the first octant. Use projection of S onto yz-plane.
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Q:7 (15 points) Use Stokes’ theorem to evaluate the integral [[g curl(F)-n dS, where
F = %i + 4ayj + 3xyzk and S is the portion of the paraboloid z = x? + 4y>

for 0 < z < 16.
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Q:8 (15 points) Use divergence theorem to evaluate ffs(ﬁﬁ) dS where F = 6221+ 5y2j — 322k

andDtheregionboundedbyz:y,z:4—y,z:2—%x2,x20andz:O.



