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B.S¢. DEGREE (CBCSS) EXAMINATION, NOVEMBER 2010
First Semester
Complementary Course—Muathematics
DIFFERENTIAL CALCULUS AND TRIGONOMETRY

(Complementary Course Lo Physics/Chemistry/Petre chemical/Geology Food Seience
and Quality Contral/Computer Maintenance and Electronics)

Time ;: Thres Hours Maximum Weight : 25
Pari A (Objective Type Questions)

Ansewer all guastions.
A bunch af 4 questions has weight 1.
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2, -2’ <glx)<dcosy forull z, then P_I.nq glx)=
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3. The slope of the carve }'=I+; st =T1s
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d, Ify=x—colx, then é =
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. The absolute minimum value of flx)=4—3°, -32x21 is

5

7. If f'{x)=2x forall x und £(1) = 0, then forall x, f(x)1 =

B. Let f be a funetion defined on an interval T and let x| 2, be any points of I Then fiz said ta be
increasing on 1if ——— whenever x, <.,

1I1. 9. The eritical pointa of f{x) =3 - 12¢ + 4 are

10. Does f(x)=x""* |-1, B] statisfy the hypotheses of the mean value theorem ? Justify.
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Flnd%aﬂd%‘ﬂfft,yl:xz—my+yz-.
a2
Find'jﬁ if fix, y) = ™.

dz
Write the chain rule formula for —— where z = f{x, y), x = g {t), ¥ = hit).

et

Write %? where w = f{ix), x=g(r, =L

Define the hyperbolic cosine of y.
Expross sin (iy) interms of a hyperbolic function.

Part B (Short Answer Questions}

Answer any five guestions.
Each guestion has weight 1.
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(dx]1=4)

Letfizl=x+ 1and £ =0.01. Find a § > 0 such that for all x with 0 < jx - 4| < 5, the inequality

|ftx)—5| < ¢ holds.

Does the curve y = x? ever have a negative slope 7 If so where 7 Give reasons for your answer.

Show that f(x) = 27 + 3x + 1 has exactly one zero in [-1, 1]

Find the interval on which the function f(x) = —x? + 2« is increasing.

AP B
Find ﬂm'&r'fmﬂ'aﬂdﬁyﬁxﬁﬂx’y}—xt‘wq'

i
Use Chain rule to find '&F, where w =x%y —y2, x =gin¢, y = el

Show that sinh (x + iy) hag period 2.

Soparate coghle | #B) inte its real and imaginary parts.

(Bxl=5)
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Part C (Short Essay Questions)

Anrswer any four guestions.
FEach question has weight 2.

Applying the definition of limit show that Iiml {%x i 1] i %

If ax® + 2hxy + by* =1, where a, b, h are constants, use implicit differentiation to show that :

(ax + hy)? ji; = (ab— h*) (he® + by + axy + hy®).

Find the absolute maximum and minimum yalues of f(x) -x*" in|-1 8.
Btate and prove the mean value theorom.

Fligy .
Find ';:!:' as a function of # and v both by using by chain rule and by expressing w directly in terms

of u and v before differentiating, given that w =xy+ yz+ 1z x=su+u, ¥y =0 — U, 2 = ul.

Separate tan~—! (a + fB) into its real and imaginary parts.
(4% 2Z=8)
Part D (Essay Questions)

Answer any twao gquestions.
Each question has weight 4.

{a) Apply the definition of the derivative to show that derivative of a constant function is zero
thi Iff has a derivative at x = ¢, prove that fis continuous at ¢,

{¢) Show that f{x) = | x| is differentiable on (—=, 0) and (0, =) but has no derivative at x = 0.
(a) State the mixed derivative theorem.

th1’ Find all the second order partial derivatives of the function :

fix W =xy +2°9° +a% ",
Also compute fm, at (1, 2).
Sum to infinity the series :

H
¥ C 1] O
cRIn a + —2 sin 2o +—-—~3 gin 3 + .-,

(2 % 4 =8)



