CITY UNIVERSITY OF HONG KONG

Course code and title : MA1200 Calculus and Basie Linear Algebra I
Section CAl, CB1, CCI and CD1

Test 1
Session : Semester A, 2015/2016
Time o 09:00 - 10:00, 15 October 2015 (Thursday)}
Time allowed : I hour

This paper has TWO pages (including this cover page).

-

~ Instructions to candidates:

1. This paper has 3IX questions.
2. Attempt ALL questions.

This is a clesed-book test.

Candidates are allowed to use the following materials/aids:
Non-programmable calculators

Materials/aids other than those stated above are not permitted. Candidates will be subject to
disciplinary action if any unauthorised materials or aids are found on them.

- NOT TOQ BE TAKEN AWAY

Question 1
(a) The straight line y = —j:x +3 meets the x-axis at P and the y-axis at Q.
Find the equation of the perpendicular bisector of PQ. (8 marks)

{b) Find the equation of the circle which passes through the points (0, 0), (0, 3}, (-4, 0). (9 marks)

Question 2

Let f{x) beaperiodic function of x with period 2 and  f(x)=|x|— x for ~1<x<1 .
Sketch the graph of the curve y = f(x) in the interval [-3,3] . (17 marks)

Question 3

2x+30

Expres
press (x+3 -9

in partial fractions. (17 marks)
Question 4

Show that the equation 20x* +36)* +40x —108y ~79 =0 represents an ellipse, and find the

coordinates of its centre and foci.
(Hint: You may use the method of completing the squares.} (17 marks)

Question 5

The following functions are one-to-one. Find the inverse function for each and state its largest
possible domain.

(a) F (x) =2x—] for xe [0,00) s (7 marks)
(®) Glx)=(x—2F -1 for xe[2,0} . (10 marks)
Question 6

It is given that sinA =-1§§ , Where 0°< 4<90° | and that sin B =% , where 90°< B < 180° .
Without using a calculator, find the values of
(a) sin(A + B) ,
(b) cos(4+B).
(Hint: You may use sin(4+B)=sinAdcosB+cosAsinB
cos(4 + B} = cos Acos B —sin 4sin B) (17 marks)

-END -
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CITY UNIVERSITY OF HONG KONG

Course code and title : MAI200 Caleulus and Basic Linear Algebra 1
Section CE1, CF1, CG1 and CH1

Test 1
Session : Semester A, 2015/2016
Time 1 12:00-13:00, 15 October 2015 (Thursday)
Time allowed : 1hour

This paper has TWO pages (including this cover page).

Instructions to candidates:

1. This paper has SIX questions.
2. Attempt ALL questions,

This is a closed-book test.

Candidates are allowed 10 use the following materials/aids:

Non-programmable caleulators

Materinls/aids other than those stated above are not permitted, Candidates will be subject to
disciplinary action if any unauthorised materials or aids are found on them.

NGOT TO BE TAKEN AWAY

Question 1

Thecircle x* +y* +2x—4y~4=0 and the straightline y=x intersect at P and Q.

Find the equation of the circle on PQ as diameter.

Question 2

Show thatif f(x) isa function of x defined for all real values of x , then

(8) Flx)= f{x}+ f{~x) is an even functionof x ,
(b} G{x)= f{x}- f(-x) is an odd function of x .

Question 3

4x* —x+6

3 5— in partial fractions.
X +3x

Express

Question 4

(17 marks)

(8 marks)
(9 marks)

(17 marks)

Show that the equation ¥* +8x—2y—23 =0 represents a parabola whose vertex is at the point (3, 1).

Find the coordinates of its focus and the equation of its directrix.
(Hint: You may use the method of completing the squares.)

Question 5

Jx+1
x—2

Let g{x)=

>

{x)= NP

Find the largest possible domain and range of each of the above functions.

Question 6

Starting from the formulae
sin{A+ B)=sin AcosB +cosAsinB and
cos(4 +B) =cosdcosB—sindsinB ,
show that
(a) sin28 = 2sinfcosd ,
(b) cos26 =2cos* 61 ,

2tand
tan28 = ———
(c) tan 1-tan® @

-END -

(17 marks)

(17 marks)

(5 marks)
(6 marks)

(& marks)
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CITY UNIVERSITY OF HONG KONG Question 1
(a) Find the equation of the straight line joining the points (0, -2}, (3, 0) . (7 marks)
Course code and fifle gﬁ?&gg%ﬁ? oulus and Basic Linear Algebra I {b) Find the centre and radius of the circle x* + y* +2x—4y —4=0. (10 marks) -
Test 1 Question 2
Session : Semester A, 2015/2016 . . 2 . .
: If the equation of a parabolais (¥ — 3] =—8{x +1) , find the coordinates of its vertex and focus.
Time : 18:00 - 19:00, 12 October 2015 (Monday) Sketch its graph. (17 marks)
Time allowed : 1lhour : Question 3
2 _ .
’ Express I 52x +16 in partial fractions. (17 marks)
This paper has TWO pages (including this cover pags). (x~ 2)(" Tx+ 1)
. Question 4 j
- Instructions o candidates: Let f (x) =x—[x] for ~3<x<3 ,where [x] denotes the greatest integer not greater than x. )
1. This paper has ﬂ questions_ Find the range of f(x) , and sketch its graph. (17 marks)
2. Attempt ALL questions,
Question 5
This is a closed-book test. Let F (x) and G(x) be two functions defined by
1
Flx)=se—,
Candidates are allowed to use the following materials/aids: I+x
Non-programmable calculators Glx)=1+ 1 .
X
Materials/aids other than those stated above arve not permitted. Candidates will be subject to
disciplinary action if any unauthorised materials or aids are found on them. {a) Find their largest possible domains and ranges. (8 marks) -
(b) Find (Fe G)(x) and state its largest possible domain. (9 marks)
U NOT TO BE TAKEN AWAY Ouestion 6 D

(a) Let & be an angle lies between 180° and 270°, and tan@ =—i— . Without using a calculator, find

the values of
(i) 10sind —5cos@,

. g
ii cos— .
(i) )
(Hint: You may use the identity, cos2x=2cos’x—1) (8 marks)

(b} Express cosx+ J3sinx in the form Rsinx+a) ,where R>0 and O<a <% .

(Hint: You may use sin(A + B) =sinAcosB +cosAsinB) (9 marks)

-END -
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