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FOURTH SEMESTER B.Sc. DEGREE EXAMINATION, APRIL 2025
Regular/Supplementary /Improvement
HONOURS IN MATHEMATICS
GMAH4B16T - CALCULUS 1V

Time: 3 Hours Maximum Marks: 80

SECTION A: Answer all the questions. Each carries 1 mark

1. VF(P)is...... to the level curve f(z,y) = c at a point P on it.
(A) parallel (B) orthogonal
(C) tangential (D) asymptotic.

2. The equation of the normal line at the point (2,1, —3)) to the surface 222 +y*+22z = 3

(A)8(z—2) +2(y—1)+2(:+3) =0 B) 22 =y—1=2+3
C)d(x—2)+(y—1)+(2+3)=0 (D) none of these.
3. At the point (0,0,0) the function f(z,y) = y* — 2* has a
(A) relative maximum (B) relative minimum
(C) absolute extremum (D) saddle point.

4. At the point (0,0) the function f(z,y) = 2® + 2y* + 2%y + 3 has a
(A) relative maximum (B) relative minimum
(C) saddle point (D) none of these.

5. The value of f02 f14 yv/zdydx is
(A) 22 (B) v2 (C) 2v2 —1 (D) none of these.

6. If R={(x,y)|]0<y<1ly<xz <2y}, then //(1+2x+2y)dA: ......
R

7. The equivalent form of / / / f(z,y,2)dV in spherical coordinates is ......
T

8. The gradient vector field of the scalar function f(z,y,2) =z%y —y>is......

9. The divergence of F(z,y) = —5iis......
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If C'is the curve r(t) =t i4+4tj,0 <t <1, then [, (x+y)ds=......

(10 x 1 = 10 marks )

SECTION B: Answer any 8 questions. Each carries 2 marks

Define normal line

State Lagrange’s theorem on multipliers.
What is meant by an x-simple region
Evaluate fog fol rodrdf

What is meant by an r-simple region.
Evaluate the integral fo% ff OQ_T r dz dr df

Find the Jacobian of the transformation 7" defined by the equations

r=e“cos2v , y=-¢c" sinv

A vector field F in RZ%s defined by F(z,y) = xi + yj. Describe F and sketch a few

vectors representing the vector field.
Find the curl of F(x,y, z) = zi+yj

Find a parametric representation for the cone x? + 3? = 22

(8 x 2 =16 marks )
SECTION C: Answer any 6 questions. Each carries 4 marks

Find equations of the tangent plane and normal line to the surface 22 + 43 4+ 92? = 17
at the point (2,1, 1).

Find the volume of the solid lying under the elliptic paraboloid z = 8 — 222 — y* and
above the rectangular region R = {(z,y)[0 <z <1, 0 <y < 2}.

Evaluate the integral by changing to polar coordinates [ r TydA where R is the region
in the first quadrant bounded by the circle 22 + y*> = 4 and the lines z = 0 and z = y

Find the centroid of a homogeneous solid hemisphere of radius a.
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Find the divergence and curl of the vector field F = yzi + zzj + zyk

Evaluate [,y dz + z°dy , where

a) C'is the line segment C) from (1, —1) to (4,2)

b) C'is the arc Cy of the parabola z = y? from (1, —1) to (4,2)

c) C is the arc Cy of the parabola x = y? from (4,2) to (1,—1)

Determine whether the vector field F(z,y, z) = yz i + 2z j+ay k is conservative.

If so, find a function fsuch that F=V f.

Let T be the solid bounded by the cylinder 22 + y?> = 4 and the planes z = 0 and
z = 3, and let S be the surface of T. calculate the outward flux of the vector field
F(z,y,2) =xy?>i+y2?j+ z2? k over S

(6 x4 =24 marks )

SECTION D: Answer any 2 questions. Each carries 15 marks

Find the absolute maximum and the absolute minimum values of the function f(z,y) =
222 4+ y? — 4x — 2y + 3 on the rectangle D = {(z,y) : 0 <2 < 3,0 <y < 2}.

a). Find the Jacobian of the transformation 7' defined by the equations z = u + v +
w, Yy=u—v+w,z=u— 20+ 3w.

b). Evaluate [[, (x4 y)dA, where R is the parallelogram bounded by the lines with

equations y = —2x,y = %x - %JJ = 22 +10 and y = % :

using the transformation 7' defined by r=u-+2vandy=v—2u

Let F be a continuous vector field in an open, connected region R. Prove that the line

integral [ o F.dr is independent of path if and only if F' is conservative

(2 x 15 = 30 marks )



