Eﬂﬂ53 ' (Pages : 4) Reg. No.

Name

B.Se. DEGREE (C.B.C.8.5.) EXAMINATION, NOVEMEBER 2018
First Semester
Complementary Course—DIFFERENTIAL CALCULUS AND TRIGONOMETRY

(Complementary Course for Physics /Chemistry Petrochemicals/Geology/Food Science and

Time

B

Quality Control /Computer Maintenance and Electronics)
(2013—2016 Admissions)

: Three Hours : Ma_ximumMarka:Eﬂ

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

LG
lim ————.
z=+1 :2—1.
Define the average rate of change of y = f(x) with respect to x over the interval [y z)].
State the intermediate value property of derivative of a function.
State the Mean Value theorem.

Give a function £ (x) whose derivative with respect to x is sin x and whose graph passes through
the point (0, 2). .

Define a monotonic function on an interval I.

1 af

= find —.

i Flx.y) m e
State the mixed derivative theorem for partial derivatives.

9. Define hyperbolic tangent function of =.

10.

11

12.

What is the period of cosh (x + ty).
(10 x 1 = 10)
Part B (Brief Answer Questions)

Answer any eight questions.
Each question carries 2 marks.

,  sin3x
Flnd- hm' EI -

x=+0
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13.

14.
15.

16.

17.

18.

19.

20.
21.
22.

23.

25.

26.
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Show that the function y = ./x is not differentiable at x = 0. 'i

Find the absolute minimum and maximum values of f (x) = x2% on the interval [- 2, 3].
Show that the function f(x) = x* + 3x + 1 has exactly one real solution in - 2, - 1].

Find the value or values of C of the mean value theorem for the function ﬂ-t}=':'+l in [1/2,2].
7 X
oLy
Hw=2x%4+y% x=r—sy=r+sthen express 5 intermofrands.

5 O s
If fx,y)=xcosy+ye® find o (V2, =t5).

Find foy, iff(x,.2)=1-207%z +2%y.
Find the imaginary part of tan (a + Bi).
Prove that cosh2y — sinh?y = 1.
Define sin x and cos x in terms of exponential functions and verify the result
cos (x— y) = cosx cosy +8inx sin y. '
8 (8 x 2=186)

Part C (Short Essay Questions)
Answer any six questions.

Each question carries 4 marks,
: 2 i o 1
By using the £ —  definition of limit, show that lim E’"l =3
State the sandwich theorem, using this find :

: 2
(a) The horizontal asymptote of the curve ¥ =2 + I’.

(b) Find Jim sin 6.

A

(a) Find the slope of the line, tangent to the curve y = sin®x at the point x =

: 1
(b) Show that the slope of every line tangent tuthamnm3=m is positive.

State the first derivative test for the monotonic function and using this, find the critical point of
f(x) =x® -12x -5, identify the intervals on which f is increasing and decreasing.



27.

29,
30.

31.

33.

For what values of @, m and b does the function -

3 =0
fle)={-x*+3xr+a, O<z<l
nz+b, ., 1sx<2

satisfying the hypothesis of the mean value theorem on the interval [0, 2.

sin 60
sin@

in a series of descending powers of cos 0.

Sum to infinity the series 1+ ¢ cos « + ¢? cos 20 + ...
Hmhtmﬂj,ﬂaandkaﬂmmmnnﬁtndinpam]!ﬂmmkeaR—ﬁhmmith:r.thnvnluanl’

Express

! iR
R can be found from ‘ﬁ"ﬁ'l""' Ra E; Find the value of ER—:! when R, = 30, R, = 45,
R; = 90 ohms. :

Give a formula for implicit differentiation in terms of partial derivatives and use it to find % if

(a)xy+y® -3x-3=0 ; (b)xe” +sin xy-lnz=0.
'  (Bx4=24)

Part D (Essay Questions)

Answer any two questions.
Each question carries 15 marks.

(a) lfn:z-l-Ehxy+M=Lwhren,ﬁ,karemnntantsthenshﬁwthnt

d’y _ab-h® r
de’ (ax+hy) -

(b) If x= t+£,y-=-— %uaﬁ:mhmnft

ftx=+b.ty+mur+hyt].

(a) Give a physical interpretation of mean value theorem. If f'(x) = uatever:,rpmntnfannpun
interval (a, b) then prove that f(x) is constant for all z in (g, b).

(b) Find the critical points of f(x)=x¥3(x-4). Identify intervals on which f is increasing and
decreasing. Find the functions local and absolute extreme values,



34.

35.

(a)

{b)

(e)

(a)

(b)
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Expand cos®0 sin’0 in a series of multiples of 6.

3tanhx +tanh’ x
1+3tanh®x =

Prove that tanh (3x) =

Prove that sinh (x+ ) cos(x— ) -%{sinhﬂxﬂinhﬂy}.

0, xy =0 then
Letf{::.:}"]-{L 0

(i) Find the limit of f as (x, y) approaches to (0, 0) along the line y = .

(ii) Show that both the partial derivatives % and % exist at the origin.

Use the chain rule to find the derivative of w = x% —y? with respect to ‘¢’ along the path x = sin
t and y = ¢'. What is the derivative's value at ¢ = 0.

(2% 15 = 30)



