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SECTION - |
Answer all questions. Each question has 1 mark.
1. Letf(x) =x+ 5 and g(x) = X2 - 3. Find (g o f) (0).

n

Find lim (-*+5x-2) ,
*2

©

. Suppcrsa that s = f(t) = 1 + 5t— 12 is the position function of a particle, where s
is in meters and t is in seconds. Find the average velocity of the particle over
the time interval [1, 2].

4. Find the slope of the tangent linetoy = 2x3 at x = 1.
5. Find the 4" Maclaurin polynomial for cos x.
6. Describe the surface x2 + y2 + 22 + 4y -2z =1,
7. Find the critical points of the surface z = x3 + y3.
1 =11
8. Find the rank of the matrix [0 ~1 0
0

0 3

P

X +hx, =2
Find h and k such that the system 4+ Bxy =k has no solution.

10. Write a 3 x 3 matrix having eigen values 2, 3, 5.
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SECTION - I
Answer any eight questions. Each question has 2 marks.
X X<-2

11. For what value of a the function f(x) :{ is continuous at every x.
2

ax%; x2-

12. A body moves such that s = t2 — 3t + 2; 0 <t <2 where s is in meters and t is
in seconds.
a) Find the displacement of the body
b) Find the instantaneous velocity at t = 1.

18. Find an equation for the line perpendicular to the tangent to the curve
y=x3-4x+1at the point (2, 1).

14. Verify Rolle’s theorem for the function f(x) = sinx in the interval [0, ).

15. Find the interval of and radius of of the power

series 3 0=2f
ko 1

16. Approximate cos 3° to four decimal-place accuracy using the Maclaurin
series for cos x. 4

17. Find g—:and % atthe point (4, ~5) where z = 2 + 3xy +y —1.

3

. Let f(x, y) = y%* +y. Find f,
1 -2 -1

Findthe rankof [0 2 2|,
2 2 0

@

n
S

. Determine whether the following system of equations is consistent.
Xi=2Xy = X3 +3x, =0
—2Xy + 4%, + 5% — 54
By —6Xy — B3 + Bxy = 2.

)

3 -2
. Find the eigen values of the matrix {3 ]

3 -1
22. Determine whether the matrix [ 5] is diagonalizable.

1
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SECTION - il
Answer any six questions. Each question has 4 marks.

28. Find the absolute extrema of f(x) = 6x¥3 ~ 3x"/3 on the interval [-1, 1] and
determine where these values occur,

24. A position function of a particle moving along a coordinate line is given by
s = 5t2- 201. Analyse the motion of the particle for t=0.

25. Verify that the hypotheses of the Mean-Value Theorem are satisfied for the
function f(x)=x in the interval [3, 4] and find all values of ¢ in the interval
x

that satisfy the conclusion of the theorem.

26. Suppose that the function f is represented by the power series
X-5_(x-5 (x-5) S s .
f(x)=1 *—T+ -..- Find the domain of f and give (3) and f(6).

27. Use an appropriate form of the chain rule to find dw/dt, w = 5 cos xy - sin xz;
x=1y=tz=1,

28. Locate all relative extrema and saddle points of f(x, V) =x2 4 xy— 2y-2x+1.

-2 -1 -3 -1
1.2 38 1
29. Find the rank of the matrix 1 0 1 1| byreducingitinto Echelon form.
0.1 1 4

30. Find all solutions of the following system of linear equations :
2% =26 +5%3+ 3%, =0
Ay =Xp+ Xy + X4 = 0
31 = 2% + 33 +4x, = 0
X1 = 3% + 7xg + 6, = 0.
8 -6 2
31. Find the eigen values and eigen vectors of the matrix (-6 7 -4/,
2 -4 3
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SECTION - IV
Answer any two questions. Each question has 15 marks.
32. a) Given that the tangent line to y = (x) at the point (1, 2) passes through the
point (-1, —1), find f/(1).

b) Evaluate lim (1+sinx)™*,

38. a) The function s(t) = t* — 412 + 4; t >0 describes the position of a particle
moving along a coordinate line, where s is in feet and t is in seconds.
i) Find the velocity and acceleration functions.
ii) Find the position, velocity, speed and acceleration at time t
iii) At what times is the particle stopped.
iv) When is the particle speeding up ? Slowing down ?
v) Find the total distance traveled by the particle from time t =0 to time t = 5.

b) Find the first three nonzero terms in the Maclaurin series for tan x.

34. a) Solve for x and y in terms of u and v and then find the Jacobian

aAxy) .

V)
u=eX, v=ye™X

b) Using Lagrange multipliers find the point on the line 2x — 4y = 3 that is closest
to the origin.

35. @) Show that the system
X 4%+ %= 6
Xy + 2%+ 3x; = 14
Xq + 4% + 7x3 = 30
is consistent and solve it.

8 -8 -2
b) Show thatthe matrix [4 _3 _2| is diagonalizable. Also find the diagonal
3 -4 1

form and a diagonalizing matrix.



