Section I - (5 marks). Attempt Questions 1-5.
Use the multiple-choice answer sheet on the previous page.
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()]

Which one of the following vectors is parallel to vector [—3 ] and has magnitude of 2v/58 ?

W[ ] ®) Zi+ © [_3] (D) —6i + 14j

The vectors a = 3i — xj and b = 2i + 5j are perpendicular. What is the value of x?

) =2 B) = © 2 D)2

- The angle between the vectors a = 2i + 3j and b = 3i — j is closest to:

(A) 89° (B) 91° (C) 75° (D) 105°

In the parallelogram ABCD, the point of intersection of their diagonals is O. AB = a, BC =b.

The vector OD in terms of a and b is equal to:

(A)>(a+b) (B) >(a—b) (€) ;b+a (D) 7 (b—a)

The vector projection of a = 2i — 5j onto b = —3i — j is equal to:

3 . 1 . -3. 1. 3. 1. -3 . 1 .
(A)\/T_Ol-i-—\/_—l_ﬁ, B pi—5i ©) i+l (D)«/’T_ol_«/T—o]

End of Section 1



Section II - (28 marks). Attempt Questions 6-10. Answer each question in the space
provided. Extra writing space is provided at the back. If you use this space, clearly indicate
- which question you are answering.

| Question 6 (11 marks) Marks

3 The point C(-7,13) has a position vector of c. Find the vector 04 if 4B is equal to ¢ | 2
and B is the point (12, —2).

b Find a vector a that is perpendicular to vector b = [_3 4] and has a magnitude of 10.




ABCD is a parallelogram in which AB =b, AD = d and E is the midpoint of BC.

Not to scale

1) Express AE and DE in terms of b and d.

iiy  IfFisapointonDE and DF = ED—E express DF in terms of b and d.

iii)  Find AF in terms of b and d and hence show that F lies on AC.




End of question 6



Question 7 (3 marks)

- Prove by mathematical induction that for all positive integers n = 1

nn+1)(2n+7)

1x3+2x4+3x5+---+n(n+2)= -

End of question 7



. Question 8 (3 marks)

Prove by mathematical induction that for all integers n = 0
32" + 7 is divisible by 8.

End of Question 8 .



Question 9 (7 marks)

The points A, B and C have position vectors 04 = —2i — 3j, OB = 2i+ 3j and
0C = 8i —j.

a)  Find the vectors AB, BC and AC .

b)  Show that AABC is a right-angled isosceles triangle with a right angle at B.

¢) ' Find the position vector of the point D such that ABCD forms a square,

End of Question 9



AQlile‘sfitbm 10 (4 marks). .....

The dlagram shows an object, P, of mass 50. kg Beiﬁg suspended by two light inextensible
strings of different lengths. The strings are at different angles to the horizontal. One is at
30° and the other is at 40°, Thé tension in these strings are T and T respectively. Take

g=9.8m/s

P (m = 50 ke)
W = mg "/«;//f

cos(40%) .,

a) Show that if the object is stationary, T, = cos(30%) 12

10



b) Hence find the tension in each string if the object is stationary, correct to the

nearest newton.

End of Paper

11



Extra writing space

12
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Section I - Multiple Choice (5 marks) Circle the correct answer.

_3] and has magnitude of 2v/58?

1 Which one of the following vectors is parallel to vector v[ 7

@[ 2 ® Zi+ 1 CYI @) ~6i + 14j
Escl) 17 5 asy | but B) s weepuite e 2
2 Thevectors@ = 3i — %j and b = 2i + 5] are perpendicular. What is the value of x?

(G ® 3 ©: WES

alp (F ab=0 u3x2+(-)S=0 -\ X= Zn

3 The angle between the vectors @ = 2i + 3j and b = 3i — j is closest to:
(A) 89° (B) 91° . @ 75° - (D) 105°

Coé@;&’:é‘: 23 FBx—l @
/4/.(//@} lﬁgx% -

~—

= 74 7¢©

4 In the parallelogram ABCD, the point of intersection of their diagonals is O. AB = d, BC=b.
The vector O in terms of a and b is equal to:

(A) ;(a+b) ®) 3(a—b) © L)+ af Aiv-a
5 &.4’_@ J— ,.,i) C’/ - ~y s -—
7 O0b =+ (Bb) =+ (82 4cB)

A

a el = ‘
LN et -e)

s
5 The vector projection of a = 2i — 5j onto b = —3i —j is equal to:
(W) =Gi+)) ®) % (-3ij) @;(3: +) O3

)Dl”t?/,é (ﬂ( é)/é) 2’“53) (“5’¢) (:L)
-64‘5‘(5“& 7o /5"} /5/ t;V)

End of Section I

Section II - (28 marks). Attempt Questions 6-10. Answer each question in the space
provided. Extra writing space is provided at the back. If you use this space, clearly indicate
which question you are answering.

Y)  Find a vector a that is perpendicular to vector b = [ 4] and has a magnitude of 10.

Question 6 (11 marks) Marks
8)  The point C(-7,13) has a position vector of c. Find the vector 04 if 4B is equal to ¢ 2
and B is the point (12, -2).
- - . . Mtark v
E=-7, +/5+ ocC (QB /oZ/ -2 | errdena  |Harks

sinee. b =0b - DA , /eé O4= X'y peorrect sohns| 2.
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.DC =/7 Y=l 2 Fiuds cogrd,

: 04 = /4/ /§, or /_/‘Z_7ZA B-FAcomza/—/j@

or Dk is APOSiyon Vea‘vr of (/7, -/s-)

/e'é Q [DLJ an 7/1/614 é [ 4_] /‘:;"‘::/2‘/ /?4»&;
Since 4 L é -Correct—solns | 3
e () ek = 0 ) esiablshes | (2)
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\ Sl Ccrm_s
“2) |y = 10 ] Xsolieg #’tz_;m _
A/pm/ 50/:/& 31un Maudous by 1 ,Cm/,s one off
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’ ? :},/2» 56 ..‘\1]4-—--#‘,',
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©)  ABCD is a paralielogram in which AB=b, AD =dandE is the midpoint of BC

C

Not to scale

i) Express AE and DE in terms of b and d.

— ’ Hﬂn/cl‘vb 2
AE = /46 *‘B E=b*5 P O |avitenn | 1arks
D% = b2 *‘C\z = =L A m |correct
’\/ T gplns. | 2
o| frnds FE
oV DEWWCMJ @

i) If F is a point on DE and DF = gﬁf express DF in terms of b and d.

> > \ / yﬁf'}f;“z Harks
Simce DE< £ DE (g7on) leorrect |
and VE = 4 -+ A (ﬁvpvn () ) 80/t
v = 4
I Y- 0 A N Y _
~ (2 =87 = 3534
iif)  Find AF in terms of b and d and hence show that F lies on AC. 3
— - ) 2 )
AE= AD+DP= A +(55—4A)
‘. /v 4
ﬁ 2 >
AR 3 L ()

Now Al =Ap+Di=d +1b .
SO Yy shpw Hut E_les ou AL
L5 o show Faat
AF —‘-kxA?; For 0K </
or Fé = xA2 19r,0c A «|

— = > ) —>
Now FC="Fp ¥be = -3F+ DC
NV EE YA
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Y =~ ~ KAV -
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Markig ary'fer o
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End of question 6



Question 7 (3 marks)

Prove by mathematical induction that for all positive integers n > 1

nn+1)2n+7
1x3+2x4+3x5+~--+n(n+2)=%

STEPI: pwve rdent’ 'ty fyue bpru = |
LS = I/)« (/7’-7_) =3 ) LS = Dyl
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Question 8 (3 marks)

Prove by mathematical induction that for all integers n = 0
32" 4+ 7 is divisible by 8. 3

m 8 . v ¢
sEPLr Pove 3 w7 [sAissidle byo

v u=e .
Lo220) 5 [+ =& whicll's Aisidle
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i End of Question 8



Question 9 (7 marks)

The points 4, B and € have position vectors 04 = —2i — 3j, OB =2i+ 3j and
0C =8i—j.

a)  Find the vectors ;473', BCand AC .
Ty » lamank reacd
AB=0B-OR = .+ 4, Lar £

Ly @c—pﬁ_ 64 50 lwhpn
CAC =2 -th = /0,+2,

b)  Show that AABC is a right-angled isosceles triangle with a right angle at B. 2

Show frvst AB L B2 winch areans

A}E B2 =D
(47 v6;\o (61~ '°> 4x6 *ér‘f:—()@
o AR L & _adsc is npht cuyled
| Cridevia Marky
Uow show [ 73 |= [BC | Shows FbL 52 [
[ | V96> = Vs [(usiy Aot product

/ /56[ l/é ()™ =52 or 9¥burw s se)r
rShows |AB]=(BC] |

. AABC 5 teosceles

¢) Find the position vector of the point D such that ABCD forms a square. Lnlena Marks 2
J T B(y3) Correcd. s0ln ] 2.
o[ﬂ,\ 2 €D (2,9) | Rt comenh| ©

?C(CP/ -) @oMI'M/CS

hhg#\l\ /; -6 D (477) lotpt D

NM 0, Ob= 4/ -7 | Frocts 43

€9 Ah=i oormecty |

b = ()G vy )

4=y % 6=-l-y
e -7 <Y

ﬁmlkm}\, 3

Question 10 (4 marks) |

" The diagram shows an object, P, of mass 50 kg being suspended by two light inextensil;)le
strings of different lengths. The strings are at different angles to the horizontal. One is at
30° and the other is at 40°. The tension in these strings are T} and T respectively. Take

g=9.8m/s.

let i‘ 111’*5,3# é&vsSDI + 30 ) S
= T [&0540/'*5”17-04,)

=1, aud | :} 7;

Mow since objeck s s5taho wa 3




b) Hence find the tension in each string if the object is stationary, correct to the

nearest newton.

Extra writing space
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