M2REG-SPVP-2425-ASM-SET 1-MATH
Suggested solutions

i j k
l.uxv=|3 -1 2
-2 -1 -3
=5i+5j-5k
i j k
2.uxv=|-1 2 =3
4 3 1

=11li-11j-11k

(98]

.(axb)-(a+b)=(axb)-a+(axb)-b
=0+0
=0

N

. (a+c)xb=(a+c)x (4a-5c)
=-5axc+4cxa
=5(cxa)+4(cxa)

=9(cxa)

5. (a) ais parallel to p X q.
48 u
We have — = — = —.
T T T2 T2

Thus, A = =76 and u = —8.

(b) [p X q| = V762 + 482 + 82

= V8144
Let the required angle be 6.
pXq| _ V8144
P-q 1
pllafsin® _ e
Ipllgl cos &
tan 6 = V8144
0 ~ 89.4°

Required angle is 89.4°.
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6.

_ bl
(a) ABXAC=|1 3 2
2 -1 n
=0Bn+2)i+(-n+4)j-7k

lj— —
Ama&AA&j:EVBxAC

1
= 5\/(3?1 +2)2+ (-n+4)2+72
1
= 5\/10712 +4n + 69
1
(b) Area of AABC = 5\/ 1012 + 4n + 69

[\

1
:—JIO
1\ 343
10(n+=] +22
\/ )+ 2

1 /34
2_ _
5

o N =
W

>0

A, B and C are not collinear for all real values of n.

(a) AB=—4i+j—k
AC =i—4j-2k
i j K
ﬁ
xAC=|-4 1 -1
| -4 -2

!

=l

= —6i - 9j + 15k
1
Required area = 5\/62 +92+152
_3V38
S22

(b) AC =V12+42+32
= V21

Let & be the required altitude.

B Liiyac)

2
. _ V798
==

V798

Required altitude is
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8. (@) AB=2i-3j+(t-2)k

l

AD=i-j-Kk
i k
— —
ABXAD =2 -3 t-2
1 -1 -1
=(t+1i+j+k 1A
|A—B>XA—D>|:\/%
Vie+1)2+2+12=26 1A
262 +21+2=26
P+t-12=0
t=3 or —4(rejected) 1A
(b) Let (x, y, z) be the coordinates of C.
— —
AB=DC
2i-3j+k=(x+2)i+(y-4)j+(z- 1k IM

Solving, we have x =0, y = 1 and z = 2.
The coordinates of C are (0, 1, 2). 1A

9. (a) 104 = |m - 2n)?
= (m -2n) - (m — 2n) M
= |m|*> - 4m - n + 4|n
= |m[* + 4|n|? M
41 = (2m+n) - (2m +n)
= 4|m|* +4m - n + |n|?
=4/m|* + |n|? 1A
Solving, we have |m| = 2 and |n| = 5. 1A+1A
(b) pxq=(4m+n) X (m—2n)
=-8mXn+nxm

=9n xXm M

Required area = [p X q|

=9n X m|
=9(5)(2) IM
=90 1A
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