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PART I: SHORT QUESTIONS (30)

Q.2.
4
(i) E}ﬂﬁh/mmﬂun of the sphere having points (1,2, 3) and (1, -2,0) as one of its diameter end

L;ﬂ-‘} Find the Mﬂ‘iﬁ equations of the line passing through the point (=1,0,3) and parallel to
the vector ¢ + 27 + k.

~(1ii) Determine whether the re=—14+2 y=d+4t, 2=1—¢and plane 4x + 2y — 2z = 8 are
parallel, perpendiculas, or neither.

(iv) Ewaluate the definite integral J';Ia LA 133
V@) S ) =y a5 B (). hn'se 2y 220
wi (vi) Find ap sffuation for the tangent plane to the surface z = 4z%y? + 2y at the point P(—1, —2, 10).

Lo
\{vii) Evaluate the double/integral fj?ﬁi—:i_—ld.?«r the rectangular region B = {(z,y) :
R 2.-

0=z=<1, 2<y= 3).

4

L (will) F = % — 2] + yzk. Find -

‘—""ﬂ:}tﬁ@ Green's Theorem.
_(x) State Stokes’ "E&gl‘{m.

BART W: SUBJECTIVE QUESTIONS (30)

Q.3.
(i) Findt.hﬂdinnlli?léﬁentlmgi Mgﬂi’;¢= 1+TE y=34+t, 2=0-Y,z=4—t, =

6, z=T+ 2.
(i) Find the unit mﬂ;ml.,/um:nm:lmt and unit binormal to the curve ft) = (sint — tcose)i +
(cost + tsint)j + k).

(i) A manufacturer makes two models of an item, standard and deluxe. It costs $40 to manufacture
the standard model and 360 for the deluxe. A market research firm estimates that if the
standard model is priced at x dollars and the deluxe at y dollars, then the manufacturer will
sell 500{y — x) of the standard items and 45, 000 + 500(z — 2y) of the deluxe each year. How
should the items be priced to maximbse the profit?

(iv) Find the area of the portion of the paraboloid 3 = 1 — 2* — y? that is above the Ty-plase,
(¥) Find the work done by the force ficld F(z, §) = (22 +2)i + (y — #¥)7 on & particle that moves
Ihnl_thnmrmﬂ_: zmty=i 1<t<a
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Q.2. Find pu:an%mminns of the line tangent to the graph of 7{t) = ?*; — 2 cos 3t7 at the

point where ¢ 0
Q.3. Find the arc length garametric curve z = e, y=e~t, 2= 3; O<t<1,
f W ; ]

Q.4. The volume of o right drcla% of radius r and height b is V = 3mr3h. Show that if
the height remains constant w i@rﬁdius changes, then the volume satisfies %L’f = 2

Q.5. Lot 'I;; 2y — 4 2; T = reosh, gén 8. Use apprapriate form of the chain rule to
find ST,

3 BT o
0. 6. Eualuamf f f.zyriydmriz. 0
0nJn 1] 0
Q.7. Ewvaluate the line integral f ﬁ-— ds along the pﬂ:%m
T
e /
L

ve P e = %E‘-j.-'rg
(0<t=<3) O
Part-111: Subjective Questions:- o
Note: Each Question carries 10 Marks.

Q-B. Find the equation of the plane that contains the Inex =8t y=1+4% z = 2 and is
parallel to the intersection of the planes 2z — y 4 z = 0 and ¥+z41=

Q.9. Find all points on the portion of the plane x + y + 2 = 5 in the first octant at which
flx.p 2) = 25%2® has a maximum value,

Q.10. Find the surface area of the portion of the paraboloid #u, v

} = weosvi -+ wsin uj + ulk
furwhiuhliuiz,ﬂgtrgﬂw.
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*
(a) Find the point of intersection of the lines x=¢, y=—1+2, z=141and

Q.2. Do the following “Short Answer™: 0 é

x=254+2, y=5+3,2=55+86,

| i )
(b) Show that the curvature of a circle of radius @ is —.

a O/

16,
(¢) Find the distance from the plane x+2y+ 6z =1to the planex + 2y +6z =10. O
(d) What is the domain and range of a functionw = -Jy_-r- ]

() Find the derivative of f(x,y,z) =xy+yz+zxat py(1,—12)in the direction of A =3 +6)-2k.

Q. 3 Do the following “Long Question”.

@

I Evaluate j”—-—drc;fvdz and ” Inrlnsintdidrds. (rst-space)

11 1 I
1. Find a plane through p,(2,1,~1) and |Jerpe:1ciiu:ular to the line of intersection of the plancs,

2x+y-z=3, x+2y+z=2.
I Write Stokes’ Theorem and verify it for the hemisphere S :x” + y*+2* =9, z 20, its bounding circle
C:x+y* =9, =0, and the field F=yi -].

e e o
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! Mﬂthil?ipﬁr on Bupuﬂuwmﬂ ed.
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one of its diameter.

@ Find n:quntmn nf sph:ﬁ hwm: points (1, %:3] and {L-p"]...ﬂ'_] as

'Eﬂa.'mntn _-——— dr -
U[ +y) & T
function of the CUTVE.

ate Stokes Thedrem and defne a:.urvnlurr.
-
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bind the vector projection of 4= 6 +3 )+ 2k onto 1‘5‘? -—IJ-EE and the scalar

“eamponent of u inthe r!u‘euhuu ofw. '

!

plane x+21y+ E.isl mmﬁp1mt=:+1}r+ 6r=10."

, ]hnl:l the Llismn::fmm the
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_ _Objective Type
Q. 01 | Chose the best answer. [10]

i) The distance of the point (3,1,-2)to the plane 4x—3y+5 =0 s ===-mnsnem

a) 13 b) 2 c) 26 d) V14

ii) The acute angie between the planes 2x+ y—z-5=0and x-y-2z+5=0is ~—-
| a) 30° b) 45° ¢) 60° dy 75°

iii) If x.y, and z are independent variables and f(x, y,z) = xsin(y+3z), then fis
a) —3xcos(y+3z) b) 3xcos(y+3z) c) 3cos(y+3z) d) xcos(y+3z)

iv) The gradient vector of f(x, y)=x"sin2y at the point (1, z/2)is
a) 0 +2 b) 0f -2j ¢) i+2j d) -i+2j
| ¥) A spherical coordinate equation for the cone z = /x* + ' is

|

T X k.3 T
a =— h = — =-— d = —
) ¢ 5 ) ¢ 3 ©)¢=7 ) ¢ 6
| vi) A surface presented by the equation p=4 isa
a) cone b) sphere ¢) line d) plane
vii) The curvature of a straight line is .....cccvvnnnen..
a) zero b) one c) two d) infinite

2 2 z

viii) —-3—+-§T = z—z represents a surface of the type
a ¢
a) a paraboloid b) an elliptic cone ¢ a hyperboloid d) acylinder

ix) The domain of function w=xyInzis
a) (x,»,2)#(0,0,0) b)Entire Space «c) halfspacez=>0 d) half spacez<0

x) The equation x* + y* —z* =16 in cylindrical coordinates is

a) r’=4 b) 4z =16 ) P24 d) r’-z'=16

v Roll No. .cccoirennrsssnssns
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Short Questions
- (a) Find the center and radius of the sphere x* + y* +z* +4x-4z=0. [20]
' 3 o ot
(b) Evaluate [ | j dz dy dx
o 0 i}

(c) State Stokes Theorem and define curvature function of the curve.

(d) State divergence theorem and find % if the equation yz —In z = x + y defines zas a

function of the two independent variables x and y and the partial derivative exists.

(€) Find the vector projection of u =5j -3k onto v =i+ j+k and the scalar

component of u in the direction of y.
o Long Q}J—éti:uns o

AL (a) Find the distance from the point (2,-3,4) to the planex+2y+2z=13. [10]

(b) Show that the curvature of a circle of radius a isl :

a
Derive the equation for plane in vector form and find an equation of the plane passing ]
04 10]

Q through (5,~1,4) and perpendicular to each of the planes I

x+y-2z-3=0and2x-3y +z=0.
Q.05 | . ) : : [10]

Evaluate j(.t ~ y)dx + (x + y)dy counterclockwise around the triangle with vertices

-
(0,0), (1,0)and (0,1).




~_ ShortQuestions
the derivative of f(%.%,5) =% —x —zat R(),1,0in the Jirection of

-ﬂwuteclnmm of a circle of radius a is—-

= |1"lhi.': equation yz - Inz =%+ y defines x as o

(d) State divérgence theorem lnd find -
v and z and the partial derivative exists. \

3] +dk onto ¥ =lﬂfali_:r—'l£ and the scalar

function of the two independe nt variables
(e) Find the vector projection of i =

component of ¥ in the'direction of v . E*f {_.JJ U N
<iek S s =
= __! ::_mg Egﬂuni "\_'L _Il A I|
1o}

ind the parametric equatians for tht.: line through P(-3, 2.-3) and Q(1, =1, 4). I.

Find the unit tangent vector of the curve F (1) 1% v{‘J cost) i+ (2 *—:in‘;}ﬁ; '. k
Q4 r’mmuﬂinn of the plane passmg lhmugh{'ﬁ -1,4) :uhl perpe ndicular to cach of e '
| |
the planes I+}'—2:—3=&ﬂﬂ_ﬂdlt-_‘i1- rr=0 \ I
3 s’ By = .1 lll
WJJLI,#@& “ 1% | ,
o P _'-l_”J '.:ll J I -n.'

(10}

ind the gre
the greatest and smallest values that the function f(x, y) = xy takes on the ellipse

2
e



parametric equation of line passing through P(1,0,0) and Q(3,2,1).

@rﬁ;\' that curvature of a ling is always 0.
— |£t'.-’—--_|.
ind the arc length of the curve r(t) =< L, Ji+2>fromlst s 7. f &

e vector field f =< 1L, y,x > Is conservative?

Determine whether th
field is always 1ero. YJI\:__'! .J_ 5

w that divergence of a curl of a vector

‘bf L - |
1 [30]

ﬂ.l./f;}-ﬁnd unit tangent and unit normal vector for the curve r(t) =< cos(t) sin(t) =atl = é

the vector field f =< x,).Z -,

Long Questions

(b} Find potential function for

e flow through the v:ius-ed surface using Divergence thearem.

ﬂl.El; Latcllate ih
) i Vo &
z=10

flx,y.2) = *—’it+}r_lyg“:r z =16 — x% — ¥2,

J.M/" . . . oV
Find the projection of < 1, £13>on< 330> i
V)
a :
p!‘l';ul ;:and— forw = x + ¥ — 2z + 2xy — 5xz — 4yz, wherex = 25— 3t, y=4s+1L,
z=5+5L

Wirite your answers in terms of t

.



