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1 A curve C has parametric equations

3t 2t

e, y=te".

=
Il

(i) Find a cartesian equation of C. 2]

(i) Sketch C, stating the coordinates of the turning point and any points of intersection with the

axes. [2]
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3

2 Without using a calculator, solve the inequality

2
x—1<3+—. [4]
x+1 :
[2]
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4

3 Referred to the origin O, points 4, B and P have position vectors a, b and p respectively. Given that

p =a+ Ab, where A €R. Find the area of the triangle OA4P in terms of A and |ax b|. [3]

It is now given that a = 4i + k, b = 4i + 5j + 6k and C is a point on 4B such that 24C = 3CB.
Find the '
(i) position vector of C, ' [2]
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(ii) size of angle O4B and 2]
(iii) exact length of projection of 4B onto OA . [2]
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4 Functions f and g are defined by

f:bex+a forxeR,x#E,a>0,b<O,
ax—b a
g:x}—?—-l— for xeR,x<0.
2x
() Find ™' (x)and state the domain of £, [3]
(i) Hence or otherwise find £’ (x). [2]
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7

(iii) Show that fg exists, justifying your answer. [2]
(iv) Find, in terms of @ and b, the range of fg . [2]
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5 (a) (i) Given that a and b are two non-zero vectors such that axb =0, what can be deduced

about the vectors a and b? [1]

(ii) Find a unit vector r such that rx(i+uj+Kk)=rx(ui+j+uk), where peR,u#1.
[3]
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(b) Referred to the origin O, points 4, B and C have position vectors a, b and ¢ respectively.
(i) Given that b and ¢ are not parallel, a-b = 0 and a-¢=0. Prove that a is perpendicular

to ub+Ac forall u,AeR. [1]

(i) What is the geometrical interpretation of the result in part (i)? [1]

(iii) Given that a is a unit vector, b=i+aj+k and ¢= ai+ j—ak , where « is a constant.

Find, in terms of « ,the value of |b Xcl and hence write down a possible vector a. [3]

NYJC 2019 JC1 Block Test 9758/01 [Turn Over

www.KiasuExamPaper.com
130



10
6 A curve C has equation 9x* —ay® —36x —2aby +9a—ab* +36 =0, where a and b are positive
constants. C passes through (2, —2) and has an oblique asymptote with equation y = %x -8.

(i) Find the values of @ and 5. [5]
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(i) Find the equation of the other oblique asymptote. [2]
(iii) Sketch C, stating clearly the coordinates of the vertices. [3]
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A curve has equation y = f(x), where

cos X for 0<x<m,

f(x)=
(x) 3;!c—3 for 7 <x<2m,
V4

and that f(x)=f(x+2x) for all real values of x.

(i) Sketch the curve for 0<x <37x.

Hence state the number of solutions of the equation f(x) = k, where -1 <k<1land 0<x< 3x.

[4]

(i) Sketch on separate diagrams, the graphs of
(@ y= if (x)| for 0<x<3m, [2]
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b)) y=—— for 0<x <37 and [2]
£(x)
V3
(c) y=-f(2x+5] for 0<x<7x. (3]
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B

The diagram shows the front view of a banner, which will be hung up by student leaders at the
Atrium of Nanyang Junior College. The four corners of the banner are tied to points 4, B, C and D
tautly with ropes of negligible thickness such that 4, B, C and D are coplanar with the flat banner.
The coordinates of 4, B, C and D are (1, 2, 1), (1, 3, 0), (@, 8,10) and (0, 2, 8) respectively with
respect to the origin O.

(i) Find a cartesian equation of the plane containing the banner and hence show that 7a + f = 0.

[4]

NYJC 2019 JC1 Block Test 9758/01

www.KiasuExamPaper.com
135



15

3
It is further given that points 4 and B are on the floor and | 2 | is parallel to the floor.
1

(ii) Determine the acute angle that the banner makes with the floor. [3]
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To better support the banner, the student leaders tie two extra ropes of negligible thickness tautly
across the back of the banner. The two ends of one of the ropes are at points 4 and C and the two

ends of the other rope are at points B and D.

(iii) Give a reason why the ropes will overlap. [1]
(iv) If B =4, find the coordinates of the point of overlap of the two ropes. [4]
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