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PSG COLLEGE OF ARTS & SCIENCE
' (AUTONOMOUS)

BSc DEGREE EXAMINATION DECEMBER 2025
(First Semester)

Branch -MATHEMATICS
CALCULUS I
Time: Three Hours Maximum: 75 Marks

SECTION-A (10 Marks)
Answer ALL questions
ALL questions carry EQUAL marks (10 x 1=10)

Module | Question

No. No. Question K Level CO

Find the domain of the vector function r(t) =
t2 vt —1,V5—t?
1 ’ 1]
8) [1,5] b) [2,5] KL oo
b) [3,5]" d) [4,5]

Find the length of the curve

r(t) = (2sint, 5t, 2cost), ~10 <t <107
2 1 20y b) 21VZ9 K2 | col
c) 22429 d) 2329

Find the value of :

lim (x%y3 —x3y2 + 3x + 2y)?
3 (x-Y)-*(l.Z)( Y Y Y) K1 cO2
a)yll b) 12

5 )13 d) 14

Find the tangent plane to elliptic paraboloid
| z=2x>+y? at the point (1,1,3) ?

a) 4x+2y-3 b)2x+4y-3
c)4x-2y-3 d)2x-4y-3

K2 COo2

Find y' if x*+y*=6x?
a) —_-g-i—_;}l

5 b) j‘fi’iii Ki | CO3

0

3 d) x242y

yi+2x

Use Langrange Multiplier to find maximum value
| of given function f(x,y)=x*+y+z% x*+y*+z'=17

6 a)V3 b)VZ 1 K2 CO3
c) V4 )5

Find f;‘ fl,dx, f(x,y) =2x +3x%y ?
7 a)9+27y " b)3+18y K1 CO4
¢)9-27y d)3-18y -

4 Find the value of iterated integral | 12 f;y Jxdxdy?

13, 32 i3, R
8 a)e /2 = b)ge4 23 +ﬂ‘532 K2 CO4
| Loz~ d)—sel2+=

Find the jacobian of the transformation x=u+4v
9 ,y=3u-2v? Kl CO5
a)l4 b)-14 c)13 d)-13

g Use a triple integral to find the volume of the
tetrahedron T bounded by the planes
10 x+2y+z=2,x=2y x=0,z=07

ol BYy o7Y, 975

K2 CO5
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SECTION - B (35 Marks)
Answer ALL: questions
ALL questions carry EQUAL Marks (5 x7=3))
Module | Question . K
No. No. Question Level | <
s 1la {.Find the unit normal and binormal vectors for the
- circular helix x(t) = cost 1 + sint j-+tk.
1 (OR) K2 | cot
Find the vector equation and parametric equation for the
11.b. line segment that joins the point P (1,3,-2) to the point Q
4 (2,-1,3).
12.a. Verify the limit exists for given function f (x) = xzx 3 -
2 (OR) K3 Cco2
2.5 Show that f(x) = xe¥ is differentiable at (1,0) and find
o it linearization. Then use it to approximate f(1.1,-0.1)
If p(s.t) = f(s2-12 , t3-s? ) and f is differentiable, Show that
13.2. g satisfies the equation -Z—z +s5 -Z—f =0
3 (OR) K4 | CO3
Find the directional derivatives Duf(x,y) if £ (x,¥) =x-
13.b. | 3xy+dy?and u is the unit vector given by angle %. What
is Dy (1,2)7
14a. | Evaluate ff, ysin(xy)dA,R =[12] X [0, ]
4 (OR) K4 CO4
14b. | Evaluate the iterated integral fol fxl sin(y?)dydx
15.a Evaluate f[f, zdv where E is the solid tetrahedron
bounded by the four planes x=0, y=0, 7z=(0, x+ytz=1
5 (OR) K4 CO5
2 Va4—x? -2
15b. | Evaluate [~ [* o=z W(xz + y¥)dzdydx.
SECTION -C (30 Marks)
Answer ANY THREE questions
ALL questions carry EQUAL Marks (3 x 10=30)
Module | Question . K
No. No. Question Level | co
Determine the vector function that represents the curve
1 16 of intersection of the cylinder x>+y’=1 and the plane K3 CO2
y+z=2.
2 17 |Examine lim 22X ifitexists K3 | co2
(xy)~(0,0) ¥*+¥* '
Find the points on the sphere x*+y’+z’=4 that are closest |
3 18 to and farthest from the point (3,1,-1). K4 03
: Find the volume of the solid that lies under the
4 19 paraboloid z=x*+y? above the xy plane and inside the K4 CO4
cylinder x*+y*=2x.
(x+) / )
5 20 Evaluate the integral [[, e (x-»)dA whereRisthe | K4 CO5
. trapezoidal region with vertices (1,0),(2,0),(0,-2),(0,-1).

Z-7-Z END




