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Solutions to Calculus 1_Exam

Determine the gradient function of the tangent to curve f(x) = x? + 4x — sinx (1 mk)
d
& X+ 4 — cosx
dx
Determine the point where the following function does not exist; f(x)= 1;:);)( (1 mk)
At x=0
3135
Find the limit of % as x approaches infinity. (1 mk)
3 7
w2 L
lim —7 = E
X
Explain when it is essential to use the L’Hopital’s rule. (2 mks)
Given f(x) = 8%) . nd that lim f(x) = 2 or2 i, e.indeterminate form
h(x) Xx—a +oo 0
d 2
Evaluate = (e2x > ) (2 mks)
Let 2x2 + x = u => du = (4x + 1)dx
_u_ 4y
Thus f(x) = e" => il
Hence;
df df du 2
—_— e — — — u.4 1) = (4 1 2X“+X
x-_du - ¢ (4x+1) = (4x+ 1)e
Work out the limit of f(x) = 22x——3 as X approaches 1.5 from both sides. (3 mks)
2x2+11x-21
I ( 2x — 3 )—l' (2x —3) i ( 1 )_2
;f% 2x% + 11x — 21 _xllng 2x—3)(x +7) _;f% x+7) 17

Assume that a bow is shaped as the curve of f(x) = 3x? — 7x — 5 and that the arrow is to be shot at

at point x = 1. If the arrow is perpendicular to the tangent to the bow at this point, determine the

gradient of the arrow. (2 mks)
dy dy

=> gradient of the normal is 1
Determine whether Rolles’ theorem applies to the following function over the given interval. (4 mks)

f(x) =5+ 2x — 3x2, [—00, 0]

dy
—=2-6
dx X
2—6c=0.~c= !
c=0sc=g
The radius of a circle is increased from 5 cm to 5.01 cm. Use differentiation to find the approximate
increase in the area. (3 mks)
A = mr?
dA
— = 27r



10)

11)

6r = 0.01 whenr =5.0

6A dA
5r  dr
dA
6AzE-&:an-&:Zn-S-O.l:n

% Increase in area is

n 100
— X100 = —— = 4%
nr

25
Use the first principle to show that given f(x) = 3x? then% = 6X. (3 mks)
dy I f(x+h) — f(x)
dx _ hoo h
_ <3(X + h)? — 3X2>
= lim
h-0 h
_ <3x2 + 6xh + 3h? — 3X2>
= lim
h-0 h
~ (6xh + 3h? _
= lim | ——— | = lim(6x + 3h) = 6x 0O
h-0 h h-0
Determine % given f(x,y) = 3x%? — 4x3y? 4+ xsiny — 2y cosx (3 mks)

f, = 6x — 12x%y? + siny + 2ysin x
fy = —8x%y + xcosy — 2 cosx
dy 12x?y® — 6x —siny — 2ysinx

dx (xcosy — 2 cos x — 8x3y)



