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e Answer all the following questions e No. of questions: 3
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Question 1 [20]
Ax—-B x <-1

a) fx)=12x>+3Ax+B -l1<x<I
4 x>1

Determine A and B so that the function f (x) is continuous for all values of x

b) Given /n(u)+ycosu= arccos(yz) andu e + 3x = u2, ﬁndj—z.

Question 2 [20]

a) Find the tangent and normal lines of the curve XX atx = g

b) Evaluate the following limits a) lim_ [ : - l], b) lim tanx /nx
x sinx X x—0

Question 3 [20]

a) Expand f(x) =x’ /n(x+1) using Taylor about x = 1

b) Evaluate n™ derivative of the following functions

a) f(x) = cos(5%) sin’(2x), b) g(x) = ¢n[7 122;_"—_2"2 ]
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Model answer
Answer of Q1
a) Since f (x) is continuous for all values of x, therefore f (x) is continuous at

x=-landatx=1.

lim 2x2+3Ax+B= lim Ax-B =2-3A+B=-A-B=A-B=1
x——1" Xx—>—1

lim 2x2+3Ax+B= lim 4 =2+3A+B=4=3A+B=2, hence 4A =3=
x—1 x—1t

NER

4 4
b)l+}’(—sinu)+cosuﬂ= 2y d—y:>[00811+ 2y ]g=}’5mu—l
u u /1_y4 du /1_y4 du u

:_
du [cosu+ J ]
l—y4
Andu (3e3x) + e3X@ +3= 2ud—u —3uet+3= [2u - & du =
dx dx dx

du 3ue™+3
dx 2y — &

Answer of Q2

cot x E

2

a)y =x“"[-csc’x /nx+ lcot x], thus the slope of the tangent is y‘(g) =-/n

X

Therefore the slope of the tangent is -
EH(E)



At x =

g, y = 1, therefore the equation of tangent is y_rlc = —(n(g) and the

2
y-1 1
T T
X—— In(—
2 (2)

equation of normal is

b) This limit of the indeterminate form (o — o) and we have to rewrite by taking

the way of common denominator such that

) 1 1 ) X —SIn X ) 1—cosx
lim [—-—]=1lim [———]= lim [
x—=0 SInX X x—0 XSInx x—0 SInX +XCosX

) sin X
=lm [ —1=0
x—0 2C0SX —XSInXx

- lim tanx /nx =0e(—o0)
x—0"

. . ) . /nx  —o0
Rewrite the above limit such that lim tanx /nx = lim = —

x—0" x—0" cotx o

Now L'Hospital’s rule can be used so that lim fnx = lim 1/);

x—0t COtX x50t —cscTx

Simplify and then apply L'Hospital’s rule again, i.e lim L/x =

x—=0" —csc” x

) sin2 x 0 .
lim :6: lim

x—0t X x—0" -1

2sinX COSX

0

Answer of Question 3

a) Let gx) =/nx + 1) = g = b = g(x) = - ! =
X

+1 (x +1)




Atx=0=¢g(0)=0,g(0)=1,g°(0)=-1,g(0)=2

Using Taylor expansion

fngcs =g + g @ x+ E RN HE Doy L2y L

Therefore x> /n(x + 1) = x* - %XS + %x6

f(x) = cos(5x) sin2(2x) = c0s(5x) %[1 + cos(4x)] = %cos 5x +i [cos x + cos 9x]

51 nmt. 1 nm n nm
— fV="_cos (5x +—)+—[cos (X +— )+ 9" cos (9x + —
5 (5x 2) 4[ (x 2) s (9x 2)]

2
g(x) = Kn[712_;_2x]:l[fn(3—x)+én(x+4)—€n(5—x)—€n(5+x)],
25—-x 7
@_ DDl EDt 1 D
7 3—-x x+4 5-x XxX+5

therefore g



