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Answer the following questions.

(K1,K2,K3) (Marks: 6).

Question1.

K1(1-2),K2(3-4) (Marks: 4).

(1) Choose the correct answer.

Solution:

(1) lim
x�!1

2x2
+ 2x+ 3

10x2 � x+ 1

(A) 10 (B)
1

5
(C)

10

2
(D) 2

(2) If x < 0, lim
x�!0�

�x

|x| =

(A) 1 (B) 0 (C) �1 (D) Does not exists

(3)
d

dx
[⇡2

] =

(A) 2 (B) ⇡ (C) 2⇡ (D) 0

(4) lim
x�!1

e�x

(A) 1 (B) 1 (C) 0 (D) �1

K3 (2 marks)

(2) Determine the value of x that make the given functions are discontinuous.

Solution:

(a)
2x

2x2 � x
it’s discontinuous at x =

1

2
, since it’s not defined at x =

1

2
mark 1

(b)
1

x2 + 2x
it’s discontinuous at x = 0,�2, since it’s not defined at x = 0,�2 mark 1

Question2. (S1,S2. 7 marks)

(1) Find the equations of the tangent line to the curve f(x) = 3x2
+ 2x� 5 at the point (0, 1).

Solution: (Marks: 2).

f 0
= 6x+ 2, f 0��

x=0

= 6(0) + 2 = 2 = m mark 1

1
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y � 1 = 2(x� 0) =) y = 2x+ 1. mark 1

(2) Show that lim
x�!0

x cos

✓
1

x

◆
= 0. (Marks: 2).

Solution:

Consider �1  cos x  1

=) �1  cos

✓
1

x

◆
 1 mark 0.5

=) �x  x cos

✓
1

x

◆
 x mark 0.5

Now, lim
x�!0

(�x) = 0, lim
x�!0

(x) = 0 mark 0.5

Therefore, lim
x�!0

x cos

✓
1

x

◆
= 0 mark 0.5

S2 (3 marks)

(3) Show that the given function is continuous at 2.

f(x) =

8
><

>:

p
x+ 2� 2

x� 2
if x 6= 2

1

4
if x = 2

Solution:

Ff(2) =
1

4
is defined. mark 1

F lim
x�!2

p
x+ 2� 2

x� 2
=

0

0
.

=) lim
x�!2

p
x+ 2� 2

x� 2
= lim

x�!3

(
p
x+ 2� 2) · (

p
x+ 2 + 2)

(x� 2) · (
p
x+ 2 + 2)

= lim
x�!2

x+ 2� 4

(x� 2)
p
x+ 2 + 2

= lim
x�!2

x� 2

(x� 2)(
p
x+ 2 + 2)

= lim
x�!2

1p
x+ 2 + 2

=
1

4
exist. mark 1.5

F Therefor f(2) = lim
x�!2

f(x). mark 0.5

) f is continuous at x = 2.

Question3. S3, S4. 7 marks.

(1) Find the derivative of f(x) = x2 � x by the definition of derivative. (Marks: 3).

Solution:

2
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f(a+ h) = (a+ h)2 � (a+ h) = a2 + 2ah+ h2 � a� h, f(a) = a2 � a mark 1

F lim
h�!0

f(a+ h)� f(a)

h
= lim

h�!0

��a2 + 2ah+ h2���a� h����a2 +⇢a

h
= lim

h�!0

◆◆h(2a+ h� 1)

◆◆h

= lim
h�!0

(2a+ h� 1) = 2a� 1. mark 1

S4 (4 marks)

(2) Evaluate lim
x�!0

sin
�1

✓p
x+ 1

x+ 2

◆
(Marks: 2).

Solution:

lim
h�!0

p
x+ 1

x+ 2
=

1

2
=) sin

�1

✓
1

2

◆
mark 1

Let ⇥ = sin
�1

✓
1

2

◆
=) sin⇥ =

1

2
=) ⇥ =

⇡

6
mark 1

(3) From the graph of f(x), evaluate lim
x�!�2+

f(x), lim
x�!�2�

f(x), lim
x�!�2

f(x), and f(�2) (Marks: 2).

Solution: lim
x�!�2+

f(x) = 3. mark 0.5

lim
x�!�2�

f(x) = 3. mark 0.5

lim
x�!�2

f(x) = 3. mark 0.5

f(�2) undefined. mark 0.5

GOOD LUCK
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