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Instructions:

2> Calculator is permitted.
2 Write answers in answer book only.

Q-1 Answer the following questions (2x4 =08 marks)
1. The equation of the Tangent line to the curve y = x* — 3x + 2 at the point (2,4) is
a9%x—y+14=0 b.9x —y—14=0
c.9x+y+14=0 d.9x+y—-14=10 e.None of the given

2. The limit of the given function lim,_,o x* is
a1 apess ] d.x e.None of the given

2
3.1fx = 2cost — cos2t , y = 2sint — sin2t ; then the value oij{at t= % is
a-2 b2 c.3/2 d.-3/2 e.None of the given

4. The nt" derivative of ———— is

1-5x+6x2

8. (el [(1_33x)n+1 3 (1-22x)n+1] b ) [(1-33x)n+l + (1—22x)n+1
col -2 e[

1-3x
Q-2 Answer the following questions (Any Four) (4X4=16 marks)

e.None of the given

1. State Lagrange's Mean Value Theorem and examine the validity of the hypotheses and the conclusion of Roll's

theorem for the function
2
f(x) =1—(x—1)3 on[0,2].
1

2. Evaluaterlimy._4 [m |

3. Find the n*" derivative of sin*x.
4. Find the points on the curve y = x* — 3x + 5 at which the tangent line:
(a) is parallel to the straight line y = —2x;

(b) is perpendicular to the straight line y = — %;

5. Expand the function f(x) = sin®x — x?e~* in positive integral powers of x up to the terms of the fourth order

of smallness with respect to x.
6. State Taylor's expansion series for expansion of f(x) and use it to find the expansion of sinx.
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Q-3 Answer the following questions (Any Two) (6X2= 12 marks)

i B X% +dx+1
1. Find the n*" derivative of =—————.
x34+2x%-x-2

2. Ifw and v are two functions of x having derivatives of the n*" order , then prove that
@) = UV + (Dtneavs + Qttn-avz + -+ (tner v + -+ (Dt vy
3.y = sin(msin™"x) , prove that
(1 = xH)ypiz = 2+ DxYpyr + % —m?y,.

Q-4 Answer the following question: (4X1= 04 marks)

1. The registrar of Kellogg University estimates that the total student enroliment in the Continuing Education division
will be given by

__—20,000
N(t) = ot 21,000

Where, N (t) denotes the number of students enrolled in the division t yr from now. Using the Taylor series of N(t)
att = 0, find an approximation of the average enroliment at Kellogg University betweent = Oand t = 2.
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