MAT1320C Solution to Midterm 1 (A) Fall 2012

Solution to Test 1 (version A)
MAT1320C, Fall 2012
Total = 20 marks

1. (3 marks) Thefollowing isatable of some values of two functionsy = f (xX) and y = g(x).

X 1 2 3 4
f(x) 4 3 2 1
a(x) 2 4 3 1

Find (i) (f o 9)(2), (i) (g° 1)(2), and (iil) (g° Q)(D).
Solution (f2g)(2)=(@(2) =1 (9o 1)) =g(f(2)=3. (go0)® =g(@())=4

In X

2. (4 marks) Consider the function f (x) = “inx’
-Inx

() (2 mark) What is the domain of function f ?
(i) (2 marks) Find the inverse of function f.

(ii1) (12 marks) What is the range of function f ? (The question asks the range of function f, not the
range of the inverse of f).

Solution (i) x>0and x Z e.

Y X
(i) y-yInx=Inx Inx(1+y)=y. Inx= %,x: 'Y Theinverse function is y = e .
y

(i) Therange of function f isthe domain of f *, which isall real numbers except 1.

3. (83 marks) Exponential and Logarithmic functions:

. 1
1) (1 mark) What is log, — ?
D ( ) d, 7
Solution Since +/2 = 272 log 1_1
i) 2 ﬁ 2 .

(2) (2 marks) Solvefor x, if log, (3x+ 2) —logx (x — 1) = 0.

X+2 _3X*2 ) gx42=x-1 2x=-3 x=-3/2.

Solution lo =
9 x-1 x—1
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4. (4 marks) Finding limits:

(1) Iim{l_— V1+XJ:_1_
x-0 X 2
3x* -1
) L'Tx o =3,
Solution (i)
lim 1-1+x ) _ o @- V1+X)L+VI+ X)) _ jim RS M. - X
2 T A R ) LN A TP

-1 _ .. 3-1/x% _
@) lim =lim =
x-o X2 42X x-= 1+2/ X

5. (2 marks) Use the definition of the derivative to find the derivative of the functionsy = x2
when x = 1.

Solutiony'(1) = -2.
y(L+h)=(1+h)? y1) =1,

yarh -y _ . @+h7-1_ . 1-@+h* . 2h R _ . -2- h_
h h-0 h h-0 h1+ |‘) h-0 1+ h hﬁo(1+ [)2

lim
h-0

6. (4 marks) Consider a continuous function 'y = f (x) defined for al real values of x. Suppose
this function satisfies al of the following conditions:

@f(3) =210 =5

(b) f'(x) <Owhenx>0,f'(x) >0whenx<O0.
©f"(¥X) <O0Owhenx<2,f"(x) >0whenx> 2.
(d) Iximoo f(x)=0and xIirrzo f(X) = —co.

Sketch the graph of this function.
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