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General Instructions:
1. This Question Paper has 5 Sections A, B, C, D and E.
2. Section A has 6 MCQs carrying 1 mark each
3. Section B has 2 questions carrying 02 marks each.
4. Section C has 2 questions carrying 03 marks each.
5. Section D has 1 question carrying 05 marks each.
6. Section E has 1 case-based integrated units of assessment (04 marks each) with
sub-parts.
7. All Questions are compulsory.
8. Draw neat figures wherever required. Take w =22/7 wherever required if not
stated.
1. Q1. Find the value of: 1M
i 4
yl_rg y—2
a) 2
b) 4
c)l
d) 0
Answer: (b) 4
Solution:
yi—4 (-2)(y+2) B
T =2 =y+22+2=4
2. Q2. Find the value of: 1M
2
lim —
y—)ooy
a)0
b) 1
c)2
d) Infinity
Answer: (a) 0
Solution:

ASy—>oo,§—>0.
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Find the value of; 1M

a)0

b) 2

c)8

d) 6

Answer: (d) 6
Solution:

(x—Hx+2)

x2-2x-8=(x—-4)(x+2)> P =x+2=2>4+2=6

Find the value of: 1M
x%2 -9

x-3 x —3

a)0

b) 3

c) Infinity

d) 6

Answer: (d) 6
Solution:

(x—3)(x+3)

x2-9=(x—-3)(x+3)=> — =x+3=>3+3=6

Find the value of: 1M
x%2 -9
s x2—3x+2

a)l
b) 2
00
d) Limit does not exist
Answer: (a) 1
Solution:
For large x, divide numerator and denominator by x?2:
x?—9 1- :_2 1-0
= = =
x*=3x+2 ;_.3,2 1-0+0

x-l_x2

1

Which of the following limits does NOT yield 1? 1M

a) lim1
x-0

b) lim(x 2 +x1+1)
X—00
. 1
¢) lim 5 +1
. x3+x%432x41
) dim — e

Answer: v Option (d)

Solution:
e Option (a):
liml1=1
x—-0

e Option (b):
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lim(x2+x1+1)=0+0+1=1

X—00

e Option (c):
1
lim—+1=0+1=1

X—00 e

e Option (d):
Highest power in numerator = x3
Highest power in denominator = x2
As x — oo:

SECTION B
Find the limits:
0] lirq(x3 —x2+1)
X—

(i) lim[x(x + 1)]

x—3
Solution:
(i) linll(x3 -x2+1)

X—
Since the function is a polynomial, substitute x = 1:

=13-12+1=1-1+1=1

v Answer: 1
(i) lin;[x(x +1)]

X—
Again, substitute x = 3:

=3B3+1)=3x4=12

v Answer: 12
Find the derivative of the function f(x) = 2x? + 3x — 5at x = —1. Also prove that

£/(0) + 3f'(~1) = 0.

Solution:
Given:
f(x)=2x*+3x-5

Differentiate:
’—d22+d3 d5—4+3
f1@) = = (26 + 2= (3%) = == (5) = 4x
Derivative at x = —1:
f'(-1)=4(-1)+3=-4+3=-1
v Answer: f'(=1) = -1
Verification: f'(0)+3f'(-1) =0
f'(0)=4(0)+3=3
f'0)+3f'(-1)=3+3(-1)=3-3=0
v Verified: 0 =0

SECTION C

2M

1M

1M

M

1M

1M
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10.

11.

Find the derivative of cos xfrom first principle. 3M

Solution:
Using first principle,
cos(x + h) —cosx

h

d :
Tx (cosx) = ,111_132,

Apply trigonometric identity:
cos(x + h) = cosxcos h — sinxsin h

So,
d — i cos xcos h — sinxsinh — cos x
dx (Cos¥) = |im h
Factor out cos x:
— 1 cosh—1 sinh
= hl_r)rtl)[cosxT— sinx— ]
2M
Use limits:
_ sinh . cosh—1
lim =1, lim =
h-0 h h-0
Therefore,
= cosx(0) — sinx(1)
= —sinx
Answer: M
If the function f(x)satisfies lin} fi’z‘)_lz = m, evaluate lin} f(x). 3M
X - X
Solution:
Given:
iml =2 _
x-1 x2—1
As x — 1, the denominator:
x2—-1=x—-1Dx+1)-0 oM
For the limit to exist and not be infinite, the numerator must also approach 0:
f(x)—2-0=f(x) -2
Therefore:
lim f(x) =2
x—1
M
Answer:
SECTION D
Evaluate 5M

(a) Let aq,a,, ..., a,be real numbers and define

fO)=(x—a)(x—az)(x—ay).

Evaluate
lim f(x)for some a, € {a;,a,,...,a,}.
X—ag
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12.

(b) The function f(x)is defined as
) ={

mx+n 0<x<1

nx3 +m, x>1

For what integer values of mand ndoes the limit
lirq f (x)exist?
X—

Answer Key / Marking Scheme

(a) Solution (2 marks):
At x = ay, only the factor (x — a; )becomes zero, while all other factors remain finite.
So,

lim f(x) =0
X—ag
v Final Answer: [0]
(b) Solution (3 marks):
For limit to exist at x = 1, left-hand and right-hand limits must be equal.
Left-limit:
fAH)=m()+n=m+n

Right-limit:
fAH=n1)*+m=n+m

Since both expressions are equal automatically:
m+n=m+n

This is always true.
v So, the limit exists for all integer values of mand n.

= Final Answer: The limit exists for all integers mand n.

SECTION E

A toy manufacturing company programs a cutting machine that works using mathematical functions.

The first cutting program uses the function:
15
-1

P(x) = 01

To calibrate the machine, the output must be known as xapproaches 1.

Answer the following:

(a) State the algebraic identity used to factor the expressions x> — 1and x1° — 1.
(b) Evaluate: Liﬂ P(x).

(c) Later, the company updates the program to use another expression:
QM) =1+x+x%+ - +x'°

Find: lim Q (x).
x—1
Solution (Marking Scheme)

(a) Algebraic Pattern (1 mark)
x"—1=(@x-1DA+x+x2+-+x"1

v Pattern used: Difference of powers identity.

(b) Evaluate lim,_,; P(x)(2 marks)

M

3M

4M

1M
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xB—-1 (x—-1DA+x+x2+

cee + x14’)

P = =
@) x10—-1 (x—-DA+x+x%2+
Cancel (x — 1):
( ) T+x+x2+-+x1

P(x) =
) 1+x+x24-+x°

Now apply x — 1:

e Numerator has 15 terms, each becomes 1 — total = 15

e Denominator has 10 terms, each becomes 1 — total = 10
3

lim P —15—
xl—rg (x)_lo_z

3
v Answer:

(c) Evaluate lim,_,; Q(x)(2 marks)
Qx)=14x+x%+ - +x1°

As x — 1, every term becomes 1:
Q) =11

v Answer:

...+x9)

M

1M
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