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B. Sc. — M. Sc. (Forensic Science) (Semester — 1)
DIFFERENTIAL CALCULUS-I
Subject Code: BSNMS1-105
Paper ID: [23480108]

Time: 03 Hours Maximum Marks: 60
Instruction for candidates:

Section A is compulsory. It consists of 10 parts of two marks each.

Section B consist of 5 questions of 5 marks each. The student has to attempt any 4
questions out of it.

Section C consist of 3 questions of 10 marks each. The student has to attempt any 2
questions.
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2.

3.

Ql.

Section — A (2 marks each)

Attempt the following:

o

lim sin[lj
. Show that "’ X/ does not exist.
al = 5 x#0
f(x)= 1+e*
0 ;x=0

Consider the function . Is the function derivable at X =07

_ 4 _ 2
Verify Cauchy’s Mean Value theorem for the functions S (x)=x"g(x)=x in the
interval [a, b]

x—sinx

lim

—.
d. Evaluate;: *° tan”x

3 30 X
g If Y+ prove that Ox 0y

2 2 12
Find the equation of tangent and normal at the point (x' &4 ‘) for the curve ¥ TV =k".
X
y=ccosh—
Show that the curvature at any point of the curve € wvaries inversely as the

square of the ordinate.

3.3
r=—=%_ u O _ar

h. If f(X,J’):O,(ﬁ(yaZ):Oa show that af ﬂ dz _iﬂ

W' ax " dx _ ox " ay

1 2).

Find the nth derivative of og(bx X )
2

Show that ¢ log(1+x) =x + Xy ===+ ...........
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Section — B (5 marks each)

e <x2 _1)" , prove that (X2 —l)ym 20, =n(n+1)y, =0.

2 3
Prove that the only singular point on the curve (y _b) —(x—a) is a cusp and find its
coordinates.

3,.3 3 _ 2,.2 2_ .3 3, .3 — 42 24,2
If WHV AW SXHYHZ, WAV AW =Xy H2 Ut vEWSXTH Y 420 ghow that

ou,v,w) _ (y=2)(z=x)(x~»)

a(x,y,z) (v—w)(w—u)(u—v)'

2 2
Find the shortest distance from the origin to the hyperbola * +8xy+ 7y =225.

3 2 2 3 2 _
Find all the asymptotes of the curve ¥ T2XV=X" =2y +4y"+2xy+y-1=0.

Section — C (10 marks each)
7=

X ; x is rational

(a) Examine the continuity of —x s xisirrational o (5)

1

1 ( sinxjx2
(b) Evaluate “°\ ¥ (5)
If z is a function of x and y and u and v be two other variables, such that

0’z 0z o[ 0z 0z
—2+—2=(l +m ) ~—t |
u=b+my,v=ly—mx g oo X 0y ou”  ov

Trace the curve x=a(9—sin0),y=a(1_cosg).



