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Part A(Short Answer Questions)
Answer all questions.
Each question carries 1 mark.

1. If f(z) =2.0001, find llig f(z).

2. Give an example of a function whose first derivative and second derivative are the same.
3. State the product rule in differentiation.

4. Find the slope of the line, which is tangent to the curve y = sin® r at the point z = 7/3.
5. State Rolle’s Theorem.

6. Find the critical points of 4 — 22 in [-3.1].

7. Wite the order and degree of 2 = (24)°
- Write the order and degree of 5= = ( 5%
0 0 ) ,
8. Find 55— and 0—"5 of flz.y)=(r* = 1)(y +2).
9. Define hyperbolic cosine of x.
10. Separate sinh (a +iJ) into real and imaginary parts.

(10X 1 = 10)

Part B (Brief Answer Questions)
Answer any eight questions.
Each question carries 2 marks.
tan &r

11. Find lim ———.
z—0 sin 3x

12. Find % when r = —/u and y = u.

13. Find g;—g when y = sec(tan z).

) .
14. Verify Lagrange’s Mean Value Theorem for x + =. in [3, 2].
r
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15. Find the maximum and minimum values of f(z) =|z -5 ind <z < 7.

16. Use chain rule to find %2, where w = 22 + 2, & = cost, y = sin t.
T y y



17.
18.
19.

20.

28.

29.

30.

31.

Find all the second-order partial derivatives of f(x,y) = sinxy.
Verify Laplace equation for f(r.y, z) = 223 — 3(x? + y?)z=.
State expansions for sinr and cosz in terms of x.
Prove that sinh 3z = 3sinh z + 1sinh® z.
(8 X2=16)

Part C (Short Essay Type Questions)
Answer any five questions.
Each question carries hmarks.

1. Find dy/dt. where y = 4sin(v/1 + V1).
2. Differentiate tan r w.r.t. z using first principle.
. Find dy/dz, where » +siny = xy.

. Find the absolute maximum and minimum values of h(x) = ¥z in the interval —1 < x < 8.

. Ow ow o
. Find — and — at (v.v) = (3. 1). where w =y ~yz + a2, r=u—+uv,y =u—1, 3 = UL.
b
Ju v ’ A : ’ :
26. Express sin®# in a series of cosines of multiples of 4.
. 3 0 s 0 .. 8
7. Sum to n terms the series sin® 3 +3 sin® 3 +3? sin? 33 4+

Part D (Essay)
Answer any two questions.
Each question carries 12marks.
dy d%y

Find — and
ind dr nd da?

Consider f(z) = 3z% — 4r°

of = cost. y=+3cost at t = 7/3.

(a) What are the critical points of f7?
(b) Find the intervals on which the function is increasing and decreasing.
(¢) Find the local minimum and maximum.

Find all the second order partial derivatives of the function: f(z,y) = ———.
Yy+sinz
. . . ofF . _y, .
Separate into real and imaginary parts sin~!(cos + isin 6).
A

(2X 12 = 24)



