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Example 2 
30  October 19,  2000 A 

Let ݂ሺݔሻ = ൞√ݔ − ݇ + 1 − ݔ1 − ݇ If ݔ > ݇
ଶݔ2 If ݔ ≤ ݇ 

Find all values of  k  so that  f  is continuous on ሺ−∞ , ∞ሻ 

Solution           ݂ሺ݇ሻ =  2݇ଶ lim௫→௞ష ݂ሺݔሻ = 2݇ଶ lim௫→௞శ ݂ሺݔሻ = lim௫→௞శ ݔ√  − ݇ + 1 − ݔ1 − ݇  = lim௫→௞శ  ൫√ݔ − ݇ + 1 − 1൯൫√ݔ − ݇ + 1 + 1൯ሺݔ − ݇ሻ൫√ݔ − ݇ + 1 + 1൯  

                    = lim௫→௞శ   ሺݔ − ݇ + 1ሻ − 1ሺݔ − ݇ሻ൫√ݔ − ݇ + 1 + 1൯  = lim௫→௞శ   ሺݔ − ݇ሻሺݔ − ݇ሻ൫√ݔ − ݇ + 1 + 1൯                      =  lim௫→௞శ   1൫√ݔ − ݇ + 1 + 1൯  = 1൫√݇ − ݇ + 1 + 1൯ =  12   ∵   ݂  is cont. ∴  lim௫→௞ష ݂ሺݔሻ  =  lim௫→௞శ ݂ሺݔሻ =  ݂ሺ݇ሻ ∴  2݇ଶ =  12          ݇ଶ =  14                    ݇ =  ± 12 
 

Example 3 
48   March 25, 2008 A 

Let ݂ሺݔሻ = ൞ܣ + ݔ|3 − ଶݔ|1 + ݔ − 2 If ݔ < 1 , ݔ ≠ ܤ2− If ݔ = ݔ2√1 − 1 If ݔ > 1  

Find the values of A and B so that ݂ is continuous at ݔ = 1 

Solution          ݂ሺ1ሻ = lim௫→ଵష ܤ  ݂ሺݔሻ = lim௫→ଵష  ܣ + ݔ|3 − ଶݔ|1 + ݔ − 2  =  lim௫→ଵష  ܣ + −3ሺݔ − 1ሻሺݔ + 2ሻሺݔ − 1ሻ =  lim௫→ଵష  ܣ − −3ሺݔ + 2ሻ  = ܣ   − 1 lim௫→ଵశ ݂ሺݔሻ = lim௫→ଵశ √2ݔ − 1 = 1 ∴   ݂  is cont.                 ݂ሺ1ሻ =  lim௫→ଵష ݂ሺݔሻ =  lim௫→ଵశ ݂ሺݔሻ                                    ∴ = ܤ         ܣ                                         1   − 1 = 1                   → ܣ                    = 2 
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Example 5 
33   January 20, 2009 A 

Let ݂(ݔ) = ۔ە
ۓ ଶݔ − ଶݔ݇ + 1 , if ݔ ≥ ଷݔ,0 − ݇ + ଶݔ1 + 2 , if ݔ < 0. 

(a) Find the value of ݇ such that ݂ is continuous at  ݔ = 0. 
(b) Is  ݂ continuous at ݔ = 3 ?  Justify your answer. 

Solution (a)                   ݂(0) =  0 − ݇0 + 1  =  −݇ lim௫→଴ష (ݔ)݂ = lim௫→଴ష ଶݔ   − ଶݔ݇ + 1 = −݇ lim௫→଴శ (ݔ)݂ = lim௫→଴శ ଷݔ  − ݇ + ଶݔ1 + 2 = −݇ + 12   ∴   ݂  is cont.        ܽݔ   ݐ = 0         ݂(0) =  lim௫→଴ష (ݔ)݂ =  lim௫→଴శ ∴ (ݔ)݂   ି௞ାଵଶ  =  −݇                →               ∴ −݇ + 1 =  −2݇                 →                     ݇ =  −1 (b)           ݂(ݔ) = ଶݔ  − ଶݔ1 + 1             , ݔ ≥ 0           ݂(3) = 9 − 19 + 1 = 810 = 45  lim௫→ଷ =  (ݔ)݂  lim௫→ଷ ଶݔ  − ଶݔ1 + 1  = 9 − 19 + 1 = 810 = 45 ∴ ݂(3) = lim௫→ଷ   (ݔ)݂
        ∴   ݂  is cont.     ܽݔ  ݐ = 3 
 

Example 6 
31   June 5, 2008 

 

Let ݂(ݔ) = ଶݔ + |ݔ|ݔ , Where ݔ ≠ 0. 
Can ݂ be defined at ݔ = 0  So that ,  ݂  becomes continuous  ?   
Justify your answer. 

Solution ݂(ݔ) = ଶݔ + |ݔ|ݔ   if   ݔ > (ݔ)݂ 0 = ଶݔ + ݔݔ  = ݔ)ݔ + ݔ(1  = ݔ + 1 if   ݔ < (ݔ)݂ 0 = ଶݔ + ݔ−ݔ  = ݔ)ݔ + ݔ−(1  = ݔ)− + 1) lim௫→଴ష (ݔ)݂ = lim௫→଴ష   − ݔ) + 1) = −1 lim௫→଴శ (ݔ)݂ = lim௫→଴శ ݔ + 1 = 1 ∴  lim௫→଴ (ݔ)݂ .ܦ              ܰ. ∴ ܧ   ݂      is  discont.        at       ݔ = 0           
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Homework 
 

1 
12  November 

2,  1995 

Let ݂ሺݔሻ = ۔ە
ଶݔۓ − ݔ√1 − 1 If ݔ ≠ 1

ܭ If ݔ = 1 

Find the value of K for which ݂ሺݔሻ is continuous at ݔ = 1 

2 
7  July 29,  

1993 

Let ݂ሺݔሻ =
۔ۖۖەۖۖ
ݔ6√ۓ − 5 − ݔ3√ + ݔ10 − 5 If ݔ > 10ܣ5 If ݔ = ݔ|57 − ଶݔ|5 − ݔ3 − 10 + ܤ If ݔ < 5 

Find A and B so that f  is continuous at ݔ = 5 

3 

The function  f is not defined at  ݔ = 0 . Define ݂ሺݔሻ so that f  is 
continuous 

for ݔ = 0   which ݂ሺݔሻ = √1 + ݔ − 1√1 + యݔ − 1 

4 
Let ݂ሺݔሻ = ൝ݔଶ + ܯ If ݔ ≥ ݔ04 + ܰ If ݔ < 0 

and ݂ሺ1ሻ = 5 Determine the values of M and N so that ݂ሺݔሻ is continuous on ℛ 

5 

The function  f is not defined at  ݔ = 0 . Define ݂ሺݔሻ so that f  is 
continuous  

for ݔ = 0 which ݂ሺݔሻ = ሺ1 + ଶሻݔ − ݔ1  

6 
Let ݂ሺݔሻ = ൞ݔଶ − ݔ|9 − 3| If ݔ < 3ܾ If ݔ = ݔ3ܽ If ݔ > 3 

Find  a  and  b  so that  f  is continuous at x = 3 
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9 
2  November  9,  1989 

Suppose that   ݂ሺݔሻ = ൝ ݔ4 If ݔ < ݔ1ܽ− + ܾ If −1 ≤ ݔ ≤ ݔ2−5 If ݔ > 0  

Find the values of   a and  b such that  ݂ሺݔሻ is continuous at −1 and 2 

Solution at  ݔ = 1 
       ݂ሺ−1ሻ =  −ܽ + ܾ lim௫→ିଵష ݂ሺݔሻ = lim௫→ିଵష 4ݔ =  − 4 lim௫→ିଵశ ݂ሺݔሻ = lim௫→ିଵశ ܽݔ + ܾ =  −ܽ + ܾ 
                         ∴ ܾ − ܽ =  −4         ⇾⇾   ܽ − ܾ = 4 at  ݔ = 2 
        ݂ሺ2ሻ =  2ܽ + ܾ   lim௫→ଶష ݂ሺݔሻ = lim௫→ଶష 2ݔ + ܾ =  2ܽ + ܾ lim௫→ଶశ ݂ሺݔሻ = lim௫→ଶశ  − ݔ5 =  −10 

 ∴  2ܽ + ܾ =  −10             → 1         ܽ − ܾ =     4                → 2  1 + 2       3ܽ       =  −6      →       ܽ =  −2                                           ܾ − ܽ =  −4 
                                     ܾ + 2 =  −4          →    ܾ =  −6 
 

10 
4  May 19,  1992 

Let ݂ሺݔሻ = ൞ ଶݔ + 2 If ݔ ≤ ݔܣ0 + ܤ If 0 < ݔ ≤ ଶݔ3 − ݔ9 − 3 If ݔ > 3  

Find the constants A and B such  that  f  is continuous for all real numbers 

Solution          ݂ሺ0ሻ =  2 lim௫→଴ష ݂ሺݔሻ = lim௫→଴ష  ݔଶ + 2 = 2 lim௫→଴శ ݂ሺݔሻ = lim௫→଴శ ݔܣ + ܤ = ∴ ܤ   ݂  is cont.                 ݂ሺ0ሻ =  lim௫→଴ష ݂ሺݔሻ =  lim௫→଴శ ݂ሺݔሻ                                    ∴ = ܤ     2           ݂ሺ3ሻ = ሺ3ሻܣ + 2 = ܣ3 + 2          lim௫→ଷష ݂ሺݔሻ = lim௫→ଷష  ݔܣ + ܤ = ܣ3  + 2          lim௫→ଷశ ݂ሺݔሻ = lim௫→ଷశ ଶݔ   − ݔ9 − 3 =  lim௫→ଷశ  ሺݔ − 3ሻሺݔ + 3ሻሺݔ − 3ሻ = lim௫→ଷశ  ݔ + 3 = 6 ∵ ݂  is cont. ݂ሺ3ሻ = lim௫→ଷష ݂ሺݔሻ = lim௫→ଷశ ݂ሺݔሻ ∴ ܣ3 + 2 = 6            → ܣ3              = 4                      → ܣ                     =  43 


