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Question 1 [10 marks]

For questions 1.1 - 1.10, choose one correct answer, and make a cross (X) in the correct block.

’Question \a \b \c \d \e ‘
1.1
1.2
1.3
1.4
1.5
1.6
1.7
1.8
1.9
1.10

3
z
1.1 Consider the integral / ——————— dx. Which of the following is the correct trigonometric
g 16 — 22 g g

substitution? (1)

—T 7T

=4sinf, — <0< =

a) sinf, — 5
- 7T

b) 4z =sinf, — <0 < -
) 4z =siné, 5 5
- T

4r =sinf, — <0 < -
c) 4x =sinb, 5 5
- T

d =4sinf, — <0 < -
) x=4sinb, 5 )

e) None of the above

1.2 Ify=2"2lnz and & = =282 then the critical number(s) of the function y are: (1)
a) 0 only

b) 0 and /e

¢) 0 and €?

d) v/e only

e) None of the above
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1
1.3 / Va2 —2x+ 1dr =7 (1)
0
1
a) 5
b) 1
1
C) —5

d) divergent

e) None of the above.

1.4 The area of the region bounded by y = v/z, y =0 and z =9 is (1)

e) None of the above

1.5 The length of the path described by the parametric equation = = %t?’ and y = %t2 for
0<t<1,isgiven by : (1)

a)/l\/mdt
0
b)/olx/t4+t2dt
c)%/l\/ll—i-—t“dt
0
d)/olx/t2+tdt

e) None of the above
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1.6 Two numbers whose difference is 50 and whose product is a minimum are: (1)

a) 25 and -25

b) 30 and -20

¢) 70 and 20

d) 25 and 25

e) None of the above

1.7 The point on the curve y = y/x that is closest to the point (2,0) is: (1)

2) (1/3.9)

d) (/3. 3)

e) None of the above

1.8 Suppose y = v/3z + 1 where x and y are functions of t. If fl—f = 10, find % when z = 8. (1)

a)%zl
b) % =5
c)%:3
d) & =10

e) None of the above

1.9 é(@gk:... (1)

a) 10"

d) 10*

e) None of the above
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1.10 If two equations have no values to satisfy both equations, then this is called a (1)

a) consistent system
b) inconsistent system
¢) solution system

d) constant system

e) None of the above

Question 2 [7 marks|

(a) State Rolle’s Theorem (2)

(b) Give the three cases that are considered when proving Rolle’s Theorem (3)

(c) State Fermat’s Theorem (2)
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Question 3 [14 marks]

Sketch the graph f(x) = . In the preliminary analysis, complete the following:

x4+ 4
(a) Domain (1)
(b) Intercepts (2)
(¢) Asymptotes (2)

(d) Intervals of increasing and decreasing (3)
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(e) Local maximum and minimum values (1)

(f) Concavity (3)

(g) Sketch f(x) (2)
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Question 4 [9 marks]

(a) Find the area of the region bounded by the curves: 2y? = z + 2, x = 3% (4)

(b) Use the disk or washer method to find the volume of the solid obtained by rotating the
region bounded by y = 1 — 22 and y = 0 about the line y = 2. (5)
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Question 5 [6 marks]

Evaluate each of the following integrals if they exist.

(a) /ﬂ cos’ x dx (3)

™

N

rlnzx

o [ 3)
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Question 6 [5 marks]

When a bullet is fired into a sand bank, its retardation is equal to the square root of its velocity

d
v, thus d—: = —/v, where t is the time in seconds after the bullet has entered the sand bank.

(a) Find a formula to determine the velocity at any time ¢, by solving the given differential
equation. (2)

(b) If the velocity on entering the sand bank is 49m/s, how long does the bullet travel before
it stops completely? (3)
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Question 7 [4 marks]

2
Solve the differential equation for y(0) =1: ¢ — Jo_ (z+1)%2

Question 8 [4 marks|

1
Find all points on x =4 cost, y = 4sint that have a slope of —

V3
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Question 9 [2 marks]

11/12

Set up, but do not evaluate, an integral for the area under the parametric curve given by :

T =2acost —acos2t; y=2asint—asin2t; 0<t< 27w

Question 10 [6 marks]

(a) Find a system of linear equations corresponding to the given augmented matrix:

0 -2 5
1

(b) Find the augmented matrix for the given system of linear equations:

T1— Xy =7

I2+ZE4:—1
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(c¢) Solve the sytsem in (b). (3)

Question 11 [3 marks]

(a) Expand to the first three terms of the expresion (y — 2z)°. Simplify all coefficients. (2)

(b) Hence, find the coefficient of 23y* in the expression (1 + z + 22%)(y — 2x)5. (1)



