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Question 3 [25]
d
a) Find the first derivative & for the following functions [12]
dx
1-y=3 sin3t, X=2 cos3t , ii- e sin(y) = e’ cos(x),
1i- f(x) = 6:5"2 (arcsec(x))8 (7- cosech ?ax)_12
3-5
b) Find y*' for the function y =" (5]
6x+8
3x 2 —5%° X3
c) Evaluate the following integrals _[ [8"" +x7e —cot(4x) + \/_S]dx [8]
X J—
Question 4 [25]
a) If the hypotenuse of the right triangle is given, show that the area is maximum when
the triangle is isosceles. [5]
. . [/nx]*
b) Find equation of tangent and normal for the curve y = o1 atx=e [8]
) _
c) Evaluate the following limits [12]
e X e e : :
i) lim Sl , i) lim xl/\/; , 1ii) lim [————], iv) lim e* /nx
x—w 09X X —300 20 X X—>00

Sl A a8 (g gl Ll
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Model answer

Answer of Question 4
a) Since the hypotenuse of the right triangle is constant, therefore x>+ y*=¢* =

2x +2yy =0 = y =-xly

Area: A = lxy = d—A :l(xy‘+y) :l(x(j)+ y)=0= X? = y2 =>X=Yy
2 dx 2 2 y

Therefore the area is maximum when the triangle is isosceles.

[fnx] [¢n(fnx)+ x(lll) 1127201 o x¥ 272001 g 2
b)y = In x X

2
[2£1’1(X)—1]

at x = e, slope of the tangent=y (1) = 1—

fn2 e-In2
-

(]

y-1_e-{n2

X-€ €

Therfore the point of contact is (e, 1) and hence the equation of tangent is

y-1 e
x-e fn2—e

Also equation of normal is

2
X | X 551+
i) Tim 2t = fim 5"~ fim ()% =0
x—w 9oX X—>00 oX X —>00
i1) This limit of the indeterminate form oV, Let y —x!/ \/;:M ny:fnTX Hence
X

L'Hopital rule is ready to be wused such that lim /ny
X—>00

im X i X 2
xow VX 0 xowl/(WX) xowix

lim /ny
Therefore lim xl/\/; = lim e’MY = ex—ow —o0=1

X—>00 X—>00
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TR e —l=x :
m) lm [————]= 11rrb [ 1= hn}) [

X X e -1 ~ (e -1) Y xe +(e -1)
iv) lim e® fnx= lim X = fim 1 -0

X—>00 X—>00 eX X—>00 XeX
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