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Total (out of 40 )

[4]

1. Find the equation of the tangent line at the point (3, 3) on the

graph of the function y =5 — v +1

Solution.
dy 1 1 1
—:——gj‘-'-l D
dx 2( ) 2vVr +1
By substituting z = 3 we get the slope:
1 1 1
slope = ————= = —-
SRS W s S
Then the equation of the tangent line:
1
(y—3)=—(r—-3) = x+4y=15

4
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[5] 2. Apply the differentiation rules to find the derivative of this function:

f(x>=(x3‘1>4+m

223 + 1

Do not simplify your answer.
Solution.
3 4]’ 3 3 /.3 /
, z°—1 { 1 }’ r°—1 x°—1
s _ 1 2 s 4 _ _
@) {(2x3+1)}+ (e +1)%) 209 +1) \209+1

B-1\ @B -1+ 1) — (P - 1D+ 1) 1 )
N (2:1;‘3 + 1) (223 +1)2 )

N

(P =1\ (32?207 +1) — (2P — 1)(627) 1 o
_4(2x3+1> (223 + 1)? Tale+)
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3. Calculate the following limits (part (b) is on the next page):

6] (a) lim T
r—3 \/ﬁ

Solution.

o (VBT - (VB T+ (Va1 +2)
T (Varl-2)(Var T+ AV r1+2)

. ((\/3x+ 7)? — )(\/SC—l— +2)
=3 (Vo +1)2—22) (V3z +7+4)

- (Bz+7)—16) (Vr+1+2)
S (@) -0z T

— lim 3z —3)(Vr+1+2)
=3 (x — 3)(v/3x + 7+ 4)

__mnavx+1+m
=3 (\/3x + 7+ 4)

3(V3+1+2) 3

T OrT+4) 2
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223 5
[3] (b) lim xr° + Ccosox

T—00 3

Solution. First method:

. 2 (2 + 2 cos bx)

T—00 ,I'S

1
= lim (2 + — €08 5.15)
r—00 €T

Since the function % tends to zero and the function cos bx is bounded,
by a theorem the product # cos bx tends to zero , and therefore we
will have the limit equal to :

=(240)=2

Second method:

213 4+ coshr  22°  cosbhx cos br
3 7t 3 2+ —3
x x x x

Now note that

—1<cosbr<1l = ——3§ 7 <
T T T
Since ,
lim (—=) =0
z%oo( xs)
lim 4+ =0
x—o00 T

then by the Squeeze Theorem (Sandwich Theorem) we have

5
lim COSS - 0
Tr—00 €T
and then
2% (2 + L cos b 5
I )=2+hm0%‘r:2+0=2

T—00 3 r—o00 3
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[6] 4. Find the horizontal asymptotes of the function
V3r2+5
flz)=——
do + 1
Solution.
2 5
3x2+5 _ \/ x (3 + 2)
lim = lim
r—+oo 4dx +1 x—=+00 dor + 1
5
EERVACES-)
= lim

T @)

:i\/(3+0) :iﬁ

(44 0) 1

So , the lines y = :t\/T§ are the only horizontal asymptotes.
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[5] 5. Use the definition of derivative to calculate the derivative of
the function f(z) = v/2z + 3 at the point x = 0

Solution.
f'(0) = lim fO+h) = f(0) i V2h+3—3
h=0 h h—0 h

. (V2h +3 —3)(vV2h + 3+ 3)
b0 h(v2h +3+3)

— lim (2h+3) —3
h—=0 h(v/2h + 3 + 3)
. 2h
= lim
h—=0 h(v/2h + 3 + 3)
, 2
= lim
h=0 (v/2h + 3 + 3)
2 2 1
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6] 6. By calculating the left-hand derivative and the right-hand
derivative of the function

3+ 1 x <0
f(x) = 1 r =0
-t +1 >0

at © = 0 show that f/(0) exists.

Solution. First method:

pon o fO+R)=f0O) . (BP+1)-1
R N
3

= lim — = lim A* =0
h—0- h h—0~

. fO+h)—fO) . (KP—=h*+1)-1
/ _ —
+(0) = A, h = o, h

Therefore
fL(0)=fL(0) = f(0) exists

Second method: Te function can be expressed in the form:

3+ 1 z <0
f(x)_{x3—x2+1 x>0

The function coincides with the function z® + 1 on the left-hand
side of 0 , therefore

f(0) =

d(x® + 1) _0
dx

x=0

= (327)]

=0

The function coincides with the function 3 — 22 + 1 on the right-
hand side of 0 , therefore

d(z® — 2% +1
i) = ol

0 = (32> —2x)| _, =0

Therefore

fL(0)=fL(0) = f(0) exists
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[5] 7. Consider the function

1 — kx? <2

f(x):{ k+x T >2

Find the value of k for which the function f is continuous at x = 2.
Justify your answer by computing appropriate limits.

Solution.
lim f(z) = lim (1 — k2?) =1 — 4k

T2~ T2~

lim f(z) = lim (k+2)=k+2

r—27F x—2+F

For the continuity we must have

lim f(z) = lim f(z) = f(2) = 1-4k—k+2 = k:—%

T2~ T—2F
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Scrap Paper




