CBSE ACADEMY PLUS

SECTION — A
Questions 1 to 10 carry 1 mark each.

1. The position vector of the point which divides the join of points with position vectors 2a-3b and
a+b intheratio 3 : 1 is
3a-2b 7a-8b
(a)

2 ®) 4

3a 5a
(c) T (d) T

Sa
Ans. (d) —
(d) :

2. The angle between two vectors a and bwith magnitudes \}E and 4, respectively, and ab= 2J§ is
T T b T
a) — b) — c) — d —
(a) 3 (b) > (c) > (d) 5
T
Ans. (a) —
(a) 3

3. The vectors from origin to the points A and B are a= 2;‘—3}4 2k and h=2i+ 3}+ k respectively,
then the area of triangle OAB is

(a) 340 (b) 25 () %\#229 (d) 229
Ans. (c) %JZEQ

4. If |al=10,/ b|= 2 and ab=12, then value of | ax b| is
(a) 5 (b) 10 (c) 14 (d) 16
Ans. (d) 16

5. The value of A for which the two vectors 3}—6}+:’; and 2}—4}+li are parallel is
3 2 5 2
a) — b) — c) — d) —
@ 2 ®) 3 © 3 ) <
2
Ans. (b) —
(b) =

6. If a b, c are three vectors such that a+ b+ c=0 and | é|= 2,|f:-|= 3. .5|: 5 then value of

ab+bc+ca is

(a) O (b) 1 (c)-19 (d) 38

Ans. (c) - 19
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7. The area of the parallelogram whose adjacent sides are determined by the vectors a=i- ; +3k and
b=2i-7 _j‘ +k is
(a) 15 (b) 1543 (c) 1542 (d) None of these
Ans. (c) 1542

8. Area of a rectangle having vertices A, B. C and D with position vectors —i+ % :r'+ Ak, i+ é :ﬁ- Ak,

}—é:H 4k and —}—%:H 4.&. respectively is

(a) 1/2 (b) 1 (c) 2 id) 4
Ans. (o) 2

In the following questions 9 and 10, a statement of assertion (A) is followed by a statement of

reason (R). Mark the correct choice as:

(a) Both Assertion (A) and Reason (R) are true and Reason(R) is the correct explanation of assertion (A).

(k) Both Assertion (A) and Reason (R) are true but Reason(R) is not the correct explanation of assertion (A).
(c) Assertion (A) is true but reason (R) is false.

(d) Assertion (A) is false but reason () is true.

9. Assertion (A): If means a= 3i— 4_}+ 2k and b= 2i— 3:;'+ pI: are mutually perpendicular then p is
9.

Reason (R): For perpendicular vectors, ab=10

Ans. (a) Both Assertion (A) and Reason (R) are true and Reasoni(R) is the correct explanation of
assertion (A).

10. Assertion (A): If two vectors are inclined at an angle, so that their resultant is also a unit vector,
Y s
then sin @ 1s —.
2
Reason (R): If two vectors are inclined at an angle. so that their resultant is also a unit vector, then

gin @18 1/2.
Ans. (o) Assertion (A) is true but reason (R) is false.

SECTION - B
Questions 11 to 14 carry 2 marks each.

11.If a and b are perpendicular vectors, | a+ .t'| = 13 and |a| = 5 find the value of |.t| -
Ans: Given | a+b| =13
|a+ bF=169 = (a+h).(a+b) =169
=|al® +2a.b+| b['=169
=|af +|b}'=169 [~alb= ab=0]
= bF=169-| a[*=169— 25 =144
—s| bl=12

12.1If 5 and b are two unit vectors such that a2+ b is also a unit vector, then find the angle between 2
and b .
Ans: Given that a+ b is also a unit vector
" |la+b|=1
|a+ bf=(a+b.(a+b)
= af +2ab+|b['=1 =1
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13.

14.

15.
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=1+2ab+1=1 [al=1|b]1]

jzgla=_1:é_s=_%:,|.-;”g,|mﬁ=_%

1 1 2
:>1x1xcust'i'=——::>f:u55'=——::~cu5!:}=f:us—T
2 2 3
2
:}g‘;}:_}r
3

Find the area of the parallelogram whose adjacent sides are determined by the vectors a=i- :r'+ 3k
and b=2i— ?:r’+;[ .
Ans: Adjacent sides of parallelogram are given by the vectors a=i— j+3k and b=2i—T j+k.

- - e

ik
Now, axb=/1 -1 3|=20i+5/—5k
2 -7 1

—| ax b= 4400+ 25+ 25 = /450 =154/2
Hence, the area of the given parallelogram is 1542 0. unils.

Find the area of a triangle having the points A(1, 1, 1), Bil, 2, 3) and C(2, 3, 1) as its vertices.
Ans: We have AB= j+2k and AC=i+2.

1 : .
The area of the given triangle is El AB= AC|

i
Now, ABx AC=|0
1

Therefore, | ABx AC|=/16+4+1 =421

1 - .1
Thus, the required area isE | ABx AC|= > Jz1

k
2| =—di+2j—k
0

%y :.,_.I:

SECTION - C

Quesﬁnnsm:irks each.
Find a unit vector perpendicular to each of the vectors a+2b and 2a+ b, where a=3i+ E:r'+ 2k
and f_'i=}—2:r'—2;[.
Ans. Given that a=3i+ 2_}'+ 2k and b=1i+ 2_}'— 2k
ca+2b=3i+2j+2k+2(i+2 -2k
=3i+2j+2k+2i+4 j—4k=5i+6j— 2k
and 2a+b=2(3i+2 j+2k) +i+2 j— 2k
—Gi+4 j+4k+i+2 - 2k=Ti+6j+2k

Now, perpendicular vector of a+2b and 2a+h

- -

ik
=5 6 -2 =(12+12)i—(10+14) j+(30—42)k
T 6 2
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—24i-24 j—12k=12(2i-2j—k)

12(2i-2j-k) | 2i-2j—k
.. Required unit vector = + (2i-2; }I_ N

12da+4+1 A9

16.If a=i— j+Tk and b=5i— j+ Ak, then find the value of A, so that a+ band a— b are
perpendicular vectors.
Ans: Given that a= ;—:,r'— Tk and b= 5}—_}'— Ak
©oath=i— j+Tk+5i— j+Ak=6i-2 j+(T+ Ak
and a—b=i— j+Tk—5i+ j—ik=—di+ (T—A)k
Now, a+band a— b are perpendicular vectors
= (a+b).(a—B) =0
= (6i—2 j+ (T+AVk).(~di+ (T-A)k=0
= 24 +0+(T+ANT-4)1=0
= -24+49-A"=0= A" =25=> A =45

17. Show that the vectors 2i— j+k, i—3j—5k and 3i—4 j— 4k form the vertices of a right angled
triangle.
Ans: Let A= 2i— j+k B= i-37—5k and C = 3i—4 j— 4k
AB=(i-3j-5k) - (2i— j+ k) =—i—2 j— Bk
=| AB|= 1+ 4+36 =41
BC = (3i—4 j—4k) — (i-3j-5k) = 2i— j+k
| BCEi+1+1=+6
and AC = (3i—4j—4k) - (2i— j+ k) =i-3j-5k
—=| AC|=+/1+9+25 =35
-] ABF<| AC| +| BC|*
Hence, ABC is a right angled triangle.

SECTION - D

Questions 18 carry 5 marks.

18.1f a, b and ¢ are mutually perpendicular vectors of equal magnitudes, show that the vector
a+h+ ¢ is equally inclined to a, b and ¢.
Ans: Given that a, b and ¢ are mutually perpendicular vectors.
. ab=he=ca=0
It is also given that | a|= bl |
Let vector a+ b+ ¢ be inclined to a, b and ¢ at angles o, i and y respectively.
G+b+Qa  amtba+ca  |af +0+0
la+b+c|a| |a+b+c|a| |a+b+c]al

COs =

lal" __ lal

la+b+c|a| |a+b+c|
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_ (a+b+0.b _ab+bb+ch _ 0+|b| +0
|a+b+c||b| |a+b+c|a| |a+b+c|al
___ 1B _ 1Bl _
la+b+clla|l |a+b+c|
cos _ (a+b+0.c  actbc+rce  0+0+|cf
T |a+b+elle|l la+tbiellal |a+b+elal
- e " |c]
la+b+clal |a+b+c|

Now as | a|=| b|=| ¢|, therefore, cosa = cosp = cosy
..- (1 = B o .{ . - . . . -
Hence, the vector a+ b+ ¢ is equally inclined to a, b and c.

SECTION - E (Case Study Based Questions)

Questions 19 to 20 carry 4 marks each.

19. Case-Study 1: Read the following passage and answer the questions given below.

Aditi purchased an air plant holder which is in the shape of a tetrahedron. Let A, B, C and D are the
coordinates of the air plant holder where A=(1,1,1),B=(2,1,3),C=(3,2,2)and D = (3, 3. 4).

Based on the above information, answer the following questions.
(i) Find the position vector AB. (1)

(ii) Find the position vector AC. (1)

(iii) Find the unit vector along AD vector. (2)

OR
(iii) Find the area of AABC). (2)

Ans. (i) Position vector AB

=@-10i+(1-1)j+G-1k =i+2k

(ii) Posmon vector A(,
(3—l)t+(2—l)j+(2—l)l\ —21+}+k

(iii) Unit vector along AD=———- AD
- |AD|
N A
_ 2i+2j+3k 2:+ ]+'&k 1 (’f+’l+3k)
\/22+22+3~ 4+4+9 J 17

OR
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(iti) Area of AABC = %| ABx AC|

-

ABX AC

—_ D e, 3

k
2|=i(0-2)=j(1-4)+k(1-0)
1 =-2i+3j+k
= |ABXAC |=(=2 +3 + 1P =J4+9+1 =14
20. Case-Study 2: Read the following passage and answer the questions given below.
Ritika starts walking from his house to shopping mall. Instead of going to the mall directly, she first

goes to a ATM, from there to her daughter’s school and then reaches the mall. In the diagram, A, B,
C and D represent the mﬁrdmates of House, ATM, School and Mall respeclwely

15{2-}]'1

Il
Pod = e »

FR

(i) Find the position vector AB. (1)
(i) Find the position vector BC. (1)
(iii) Find the unit vector along AD vector. (2)
Ans. (i) Position vector AB
=(-2-1)i+ 41 j+(1-Dk=-3i+3]
(ii) Position vector BC
=(-1+2)i+(5-4) j+ (5-Dk=1i+ j+4k
(iii) Unit vector along AD= ﬂ
| AD|
}+_:r'+ 1k _ }+:r'+4fc :L[}+}+41] _

T4 Ji+1+16 18

G+}+4h

1
32
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