ags2sElloll

King Saud University
College of Science. a slad) dls
Department of Mathematics il ) anid

Second Midterm Exam
Academic Year 1447 Hijri- SecondSemester

Exam Information ¢aia¥) Claglaa

Course name Vector Calculus <lgaiall clua Al anl
Course Code uai) 202 284l jay
Exam Date 2026-04-19 ‘ 1447-10-24 Oladay) F )l
Exam Time 11: 00 AM Oladay) <y
Exam Duration 2 hours | e [
Classroom No. JLEAY) dsld ad
Instructor Name STV PAEN Ul i) paad

Student Information «Uall ila glaa

Student’s Name lldal) acl
ID number alall 8 )
Section No. dmdl) ad
Serial Number badedl) 28 )
General Instructions: sdale cilagdad
e Your Exam consists of 5 PAGES (except this

paper) (A5 oda cliiiuly) Aada 5 i) Gladasxe o
e Keep your mobile and smart watch out of the OaieYl deld &l ASA) clelull s cail sell ol oy @

classroom. o

Balall Ay (ald ¢ 3al) 13
This section is ONLY for instructor

# Course Learning Outcomes (CLOs) Related Points Final
Question (s) Score

1] 1.1 2A /1

21 1.2 2B /2

31 1.3 3 /5

4122 4+5 /9

5123 1 /3

6

7 /20

8

EXAM COVER PAGE




Question 1

2A

2B

Total

Mark

Question1:[1.5+1.5= 3points]

A. If a moving particle has velocity ¥(t) = (sint) i + t3 j + e’ k, and its initial position att = 0, is

7(0) = —i. Find its position vector 7(t)at any moment t.

B. Calculate the arc length of the curve 7(t) =cos®t i +3j —sin®tk, 0<t < g
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Question2: [1+2=3 point]

A. When do we say that #(t) =r,(t)i + r,(t)j + r3(t)k is a smooth parametrization of the curve it
defines?

B. Suppose that s = 7(s),0 < s < L, is a smooth parametrization of the curve C. Prove that 7

is the arc length parametrization of C if and only if ”Z—: (s) ” = 1 for all s.
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Question 3: [1.5+1.5+2=5 points]
Let #(t) = (t,4 — t?) be a parametrization of a planar curve

Then answer the following

(1) Sketch the curve and indicate the orientation.

(i)  Find the velocity vector ¥(t), acceleration d(t) and speed v(t) of 7(t).
(ii1))  Compute the tangential ar and normal a, components of acceleration.
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Question4: [2.5+1.5+1=5 points]

Let 7(t) = (3cos(t), 3sin(t), 4t) be a parametrization of a space curve.
Then answer the following:
(1) Calculate the curvature K (t) and radius of curvature p(t).
(i)  Calculate the unit tangent vector T(t) and the principal unit normal N (¢).
(ii1))  Find the center of curvature.
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QuestionS: [2+2=4 points]
A. Given the function f(x,y,z) = z* e*Y. Answer the following:
(i) Calculate the gradient of f, at the point P(—1,0, 3).

(ii) Calculate the directional derivative of f in the direction @ = (3, 1, —5) at the point P(—1,0, 3).

B. Find the equation of the tangent plane and the normal line to the graph of the equation
x34+2xy+z3+7y+6=0
at the point P(1, 4, —3).

Good Luck &
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