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PART A (18 marks)

1
[1 mark] Simplify - (1252°)"/".
1
A: 2523 B: 522 C: 3176 D: &3 E: 523
Solution: .
1 a3 1 3\1/3 91/3,1 3/3 9/3,555, 3
- (1252°) _5[(5) (2°) }_5[5 @ }_5_1:

[1 mark] Express 27%/% = 9 in logarithmic form.

2 2 3 2
A: log, 27 = 3 B: log,; 9 = 3 C: logy; 9 = 3 D: log,; 3= 9 E: log2 27 =9

2
Solution: We know that y = b” says the same thing as x = log;, y, so with b = 27, x = 3 and y =9 we see

2
that 9 = 27%/3 says 3= log,, 9.

[1 mark] Solve for x if log, x + logy(z — 2) = 3.

A x=14 B:z=2 Caz=-2 D:z=4and z=-2 E:z=4andz=2

Solution:
logyx +logy(z —2) =3 = logyfz(z —2)]=3 = logy(a?—2x)=3
And of course, this says the same thing as 22 — 2z = 23 so we have 22 — 22 = 8. This is satisfied when

2?2 —22—8 =0, i.e. when (z—4)(x+2) = 0. We see that 22 — 2z = 8 both when x = 4 and when z = —2.
However, we know that log,  is only defined when z > 0, so only x = 4 satisfies log, « + log,(z — 2) = 3.

[1 mark] If f(z) = ze®"), find f/(2).

A: 4¢2 B: 5et C: 4¢t D: 8e2 E: 9¢*

Solution: We need the product rule, with the chain rule.

fa) = (1)6(:52) t+x [3(12) (di(ﬁ))} =@ 4 xe(m2)(2x) = 6(12)(1 + 22%)
T
Therefore we see that f/(2) = e@)[1 +2(22)] = *[1 + 2(4)] = 9e*.

[1 mark] If f(z) = logs z, find f'(x).

! B ! D: - E: 20

: zlnb Inb : 5lnz 5x T

1 , d
—g for b =15 we get f'(z) = a(log5 r) =

d
Solution: We know that — (log, =) =
dx xln

zlnb’
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6. [1 mark] Find the slope of the tangent line to the graph of y = 3(=") at the point (1, 3).

A:3In3 B:6 C:61n3 D: 3 E: 3ln6

Solution: We have the graph of y = f(x) for f(x) = 3", The slope of the tangent line is given by

() = % (3@2)) - [3@2)1113} Lli(:vQ)] - [3($2)1n3} (22)

X

When z = 1 we have f/(1) = [3(12) In 3} [2(1)] =2(3'1n3) = 61n3 and so the slope of the tangent line at
the point (1,3) is 61n 3.

7. [1 mark] Evaluate cos (—%)

A Y3 B. 1

5 5 C: 5 D:v3 E:

N =

4
Solution: We know that cos(—x) = cosz, and the angle 2T adians is in the third quadrant, in which the

value of cosine is negative. The reference angle is 47” —m = %. Therefore we get

47 4 7T 1

cos| —— ) =cos— =—cos- =——

3 3 3 2
(Notice that we would come to the same conclusion using the fact that —%’T is in the second quadrant,
where cosine is also negative, since the reference angle would still be %.)

8. [1 mark] If f(z) = > sin 2z, find f/(x).
A: 6¢% sin 2z B: 37(3sin 2z + 2 cos2x) | C: 6e” sinx cos

D: e3%(3sin2z — 2cos2z) | E: 6e%(cos 2z + sin 2x)

Solution: We need the product rule, with the chain rule in both terms of the sum.

fl(z) = [e?’w (i(?)x))} (sin 2x)+€>" [(cos 21) (i@x)ﬂ = 3¢%7 sin 22+€37(2 cos 22) = 3% (3 sin 22+2 cos 2)

dx dz
9. [1 mark] If f(z) = cos?z, find f' (%)
A; 2 B; 1 : _% . _% E _9
4 8 4 8
Solution:
f(z)= i(cos3 x) = i[(cos x)3] = 3(cos x)? i(cos x)| = (3cos? z)(—sinx) = —3sinz cos® x
dz dx dz
o1 . ™ 3
And we know that sin — = =, while cos — = —, so we get
6 2 6 2

(@) =sd) (@3 =0 (3) () () (2) -2
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10. [1 mark] Find / (z% — e” + sec® x) du.

28 secd x

Azg—ew—i— 3 +C B: 22 — e® + 2sec?xtanz + C
x3 3

ng—ez—i—tanx—i-c D:?—ln|z|+tanar—|—c
3 3

2 _ sec® x
3 S 3secxtanx

3

x
Solution: We know that 3 is an antiderivative of 22, and that tanz is an antiderivative of sec? x, so we

get

/(x2—ez—i—seCQx)dx:/a:Qda:—/ezd:c—i-/

3

sec? xdr = %—ez—i—tanx—l-C’

1
11. [1 mark] Find/ x<x4+ﬁ) dz.
6 1
A: = +Injz|+C B:x5+E+C’ Cabter+C
z’ e
- 2 5 1
D: r(r_ 2
e (5-1)+c
2
Solution:
4 1 5 1 8
r(a"+— | de= 22+ =) de=—+njz|+C
x T 6
12. [1 mark] If f/(x) = 52* — 1225 and f(1) = 4, find f(-1).
A1 B:2 C:3 D: 4 E:5
Solution:
flx) = / f(z)dx = /(5504 —122%) de = 2° — 225 + C
This gives f(1) =15 —2(15)+C =1-2+C = C — 1 and so we must have C' — 1 = 4, which gives C' = 5.
Thus f(x) = 2° =225+ 5,50 f(—=1) = (=1)° =2(=1) +5=—-1-2+5=2.
13. [1 mark] Find / e” cos (e¥) dux.

A: esin (e®) + C

B: cos (e*) + C

C: sin (e®) cos (e*) 4+ C

D: sin (e*) + C

E: e® cos (e*) + C

Solution: Since the angle in the trig function is more complicated than just z, we need the substitution
rule. Letting u = e* (i.e. using “let u = the angle function”) we have du = e* dz, so we get

/ €” cos (e7) d:c:/ [cos (e7))] e” da::/cosudu:sinu—l—C’:sin(e”)—l—C’
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14. [1 mark] Find/ dx.

zvInx

A: ! +C B: 2vInz +C C lnx+0 D: 2vInz + C E: Z(ma)*?+C

Vinzx T

Wl o

Solution: We have an integrand function which is not something we recognize as a derivative, so we suspect
that we will need the substitution rule. Since we see something being done to Inz, we try v = Inz. This
gives du = (%) dz, and we do see % in the integrand function, so this looks promising. Replacing both
Inz and % dx, we have

/I\/lln_x /\/E<> /\/_du_/ 1/2du_7/2+c_2\/a+c_2\/E+c

15. [1 mark] Evaluate /12 x—;—l dx.
A:1+1n2 B: -1 C:n2 D:1 E:2
Solution:
/2 vl dx = /2 (E + l) dx = /2 <1 + l) de = [x+ln|a:|]? = (24In2)—(1+In1) = (2—1)+In2—0 = 1+In?2
1T 1\ oz 1 x

3 3
f(x) dzx if we are given that / f(z) de = 3 and / f(z) dx = 5.
0

—2

0
16. [1 mark] Evaluate/

-2

A -2 B: 8 C. -8 D: 4 E: 2

Solution: We know that/ f(z d:z:—i—/ flz)dz —/ f(z)dz, so we see that

/f d:z:—/ f(z d:13+/ f(z = 5:/02f(:v)d$+3 = /OQf(x)dx:5—3:2

s

4
17. [1 mark] Evaluate / sin z cos x dx.
0

D. — E:1

ool =
—
(@)}

1
A: B: 1 C

N =

Solution: If we let u = sinx then we get du = cosz dxr and we have u = sin0 = 0 when z = 0 whereas

u:sin%:%whenz:%. This gives
1\2
2) 0> 1. 1_
2 2

/4 1/v2 u2 1/v2 (
/ sinxcosxdm:/ u du = {—] =
0 0

2

R

N =
N =

(Notice: Using the substitution v = cosz instead works out to the same answer.)
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1
18. [1 mark] Find the average value of f(z) = ex®~! + = over the interval 0 < z < e.
e

e—1 1 e 1
B: c + C: ¢+t D: e

: E:ec+1
e e

Aiec—e

Solution: We know that the average value of the function f(z) on the interval [a,b] is given by
1 b
fave:m/a f(I)dI

1
In this case, we have f(x) = ez~ + — and the interval [0, ¢]. Realizing that of course e is a constant, we
e
have
Lofof g 1 1 gle=D+1 1 © 1 fext  x]°
ave @ — € - dr = - N 4 - = - -
f 6—0/0 (ew +e) v e[(e)<(e—1)—|—1 + e (x)o el e +€0

x€ x]° e’ e 0¢ 0 e’ 1 e’ +1
—t=5| =l-*t5)-|-+t5)=—+--(0+0)=
e e, e e e e e e e

PART B (7 marks)

19. [2 marks] Find f/(2) if f(z) = In(2? + 1).
Solution: We need the chain rule for f'(z):

, 1 d, , 4 (22 4+1) 2
= | — 1 — ar —
f@) x2+1 da:(x +1) 22 +1 x2+1
2(2) 4
Therefore we get f/(2) = Pl 5

20. [2 marks] If f(z) = 2**, find f/(1).

Solution: For f(zx) = 2+ we have the form (f(z))*) and so we must use logarithmic differentiation.
Letting y = f(x) we have

y=2z2"" = Iny = Inz®!=(z+1)(lnz)
v 1y z+1
= i D(nz) + (z+1) (E) =lnx +
N z+1 - z+1 .
= flla)=y = <1n:17—|—7>y— <1na:—|—7) (x®F1h)
N £y = (m1+#> (111) = (0+2)(1) = 2

2 2
21. [3 marks] Evaluate / LA
[ | Ev 0o Vad+1

Solution: We need the substitution rule. Letting u = 23 + 1 (i.e. using “let u equal the thing under the
square root”) we have du = 322 dr and so 22 dv = (%) du. When x = 0 we have u = 03 +1 = 1 and when
z=2weget u=234+1=9 and so we have

2 2 o1 /1 1/ 1Tu21” 11 O 9/0-2y1 6-2 4
0o Vai+1 1 Vu\3 1 311/2]4 3 1 3 3 3




