PM SHRI KENDRIYA VIDYALAYA GACHIBOWLI,GPRA CAMPUS, HYD-32

PRACTICE PAPER 10 (2023-24)
CHAPTER 10 VECTOR ALGEBRA

(ANSWERS)
SUBJECT: MATHEMATICS MAX. MARKS : 40
CLASS : XII DURATION : 13 hrs
General Instructions:
(i). All questions are compulsory.
(i1). This question paper contains 20 questions divided into five Sections A, B, C, D and E.

(ii1). Section A comprises of 10 MCQs of 1 mark each. Section B comprises of 4 questions of 2 marks

(iv)
v).

each. Section C comprises of 3 questions of 3 marks each. Section D comprises of 1 question of 5§
marks each and Section E comprises of 2 Case Study Based Questions of 4 marks each.

. There is no overall choice.

Use of Calculators is not permitted

1.

4.

SECTION — A

Questions 1 to 10 carry 1 mark each.
The vector of the direction of the vector i — 2}' +2k that has magnitude 9 is
i—2j+2k

5 (©) 3(i-2j+2k)  (d) 9G—2j+2k)

(@) i-2j+2k (b

Ans: (¢) 3(2 - 2}' + 21;)

Any vector in the direction of a vector a is given by
a  i-2j+2k i-2j+2k

la] JrP+22+22 3

» Vector in the direction of a with magnitude 9 is 9% = 9.#
a

The magnitude of each of the two vectors a and b, having the same magnitude such that the angle

between them is 60° and their scalar product is 9/2, is

(a) 2 (b)3 (c) 4 (d) 5

Ans: (b) 3

=3(i—2j+2k)

The projection of the vector 2i+ 3}' +2k on the vector i+ 2}' +k is
(a) 106 (b) 103 (c) 56 (d) 53
Ans:

Find the angle between the vectors a=i- } +k and b=i+ } —k
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-1 1 ° -1 _l -1 _z
(a) cos (—Ej (b) 60 (c) cos ( 3) (d) cos ( 3]

o 1
Ans: (¢) cos (—gj

5. If (; + 3}' + 81;) X (3; - A}' + ylAc) =0, then A and p are respectively:

(a) 27, 9 (6) 9, 9 () -9, 18 ) -1, 1
Ans: (a) 27, -9
Given, (i + 3 + 9k) x (3i — Aj + pk) = 0
05 k|
13 9(=20
3 =2 u

33+ 9A) — j(u—27) + k(—A—9) = 0% + 07 + Ok
On comparing the coefficients of %,'} and k we get,
3u+9A=0,-p+27=0and -A-9=0
M=27and-A=9
orpg=27and A =-9
6. The value of A such that the vector d=2i + 4+ kand b =7+ 27+ 3k are orthogonal is:

(a) 372 (b) =5/2 (c)—172 (d) 12
Ans: (b) —5/2

Since, two non-zero vectors @ and b are orthogonal

7. For any vector @, the value of |G-i [> +|d-j [ +|d-k [*is:

(a)a (b) a* (©)1 (d)o
Ans: (b) a?

8. The area of a parallelogram whose one diagonal is 2i+ } — 2k and one side is 3i + } —k is

(a) i—-4j—k  (b)3V2 sq units (c) 6\2 sq units (d) 6 sq units
Ans: (b) 32 sq units
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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).
(b) 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 (R) is true.

9. Assertion (A): The value of i -(jxk)+ j-(f +k)+k-(ix ) is 1.

Reason (R): Since, i-i=j-j=k-k=0
Ans: (c) A is true but R is false.
As i-(Jxk)+]-(xk)+k-Gx)=i-i+]-(=))+k-k
=l1-1+1=1
2 4 5
NIEAN/EMN T
Reason (R): A vector having zero magnitude and arbitrary direction is called 'zero vector' or null

vector'.
Ans: (b) Both A and R are true but R is not the correct explanation of A.

10. Assertion (A): The direction of cosines of vector a=2i+ 4}' —5k are

SECTION - B

Questions 11 to 14 carry 2 marks each.
11.If |axb | +(a.b)* =144 and |a|=4, then find the value of | b|.

12. Find the angle between the vectors a = i } +kand b=i— } +k.

13. Given, 70:3;+2}+41Ac,21 = '+},13:}+1Ac,ng+l€and ;:x21+yl;+zg, then find the value of x, y,
Z.
Ans:
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14. Using vectors, find the area of the triangle with vertices A(1, 1, 2), B(2, 3, 5) and C(1, 5, 5).
Ans:

SECTION - C

Questions 15 to 17 carry 3 marks each.

15. Show that the points A(1, 2, 7), B(2, 6, 3) and C(3, 10, —1) are collinear.
Ans: The given points are A(1, 2, 7), B (2, 6, 3) and C(3, 10, —1).

AB=(2i+6j+3k)—(i+2j+Tk)=i+4)—4k

| AB|=1+16+16 =33
BC=@3Bi+10j—k)—(2i+6j+3k)=i+4)—4k
=|BC=1+16+16 =433

and AC =(3i+10j—k)—(i+2j+7k)=2i+8;—8k
—| AC =4 +64+64 =132 =2/33

| AC|=| AB|+| BC|

Hence, the given points 4, B and C are collinear.

16. Find a unit vector perpendicular to each of the vectors (Zz +I;) and (Zz —l;) , where
Zz:f+}'+l§,13 :f+2}'+3l€.
Ans: We have a+5 = 2f+3}'+4lAc and a—b = —}—212
A vector which is perpendicular to both (Zz + I;) and (Zz — l;) is given by

A A N

ik
(a+b)x(a-b)=[2 3 4|=-2i+4]-2k(=c,say)
0 -1 -2

Now, |c|=4+16+4 =+24 =26

Therefore, the required unit vector is

ool (—2i+47-2k) =

:TCZL _—1i+i}'—il€
el 26 Voo 6 e
17. The two adjacent sides of a parallelogram are 2i— 4}' +5k and i- 2}' — 3k . Find the unit vector
parallel to its diagonal. Also, find its area.
Ans: Two adjacent sides of a parallelogram are given by a=2i- 4}' +5k and b=i— 2}' ~3k
Then the diagonal of a parallelogram is given by c=a+b
L Ce=a+b=2i-4j+5k+i-2j-3k=3i—6j+2k

S|c=v9+36+4=+/49 =7

Unit vector parallel to its diagonal = c=—=c= %(32 — 6}' + 21Ac) = %; - g} +=k
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ik
Now, axb=[2 -4 5|=22i+11j+0k
1 -2 -3

Then the area of a parallelogram = | axb |= V484 +121+0 =605 =114/5 sq. units.

SECTION - D

Questions 18 carry 5 marks.

18. The magnitude of the vector product of the vector i+ } +k with a unit vector along the sum of
vectors 2i + 4}' —5k and Ai+ 2}' +3k is equal to V2 . Find the value of A.
Ans:Let @ = i+ j+k,b =2i+4j—5k and ¢ = Ai+2+3k
Now, b+c=2i+4)j—5k+Ai+2j+3k=2+A)i+6)—2k
S btcl=yJ(2+A) +36+4 =4+ A7 +44+40 =A% + 42 + 44

The vector product of i+ } + k with this unit vector is v/2 .

S PVALE Y, SN LI CA ol B
|b+c| |b+c|
i gk
Now, ax(b+c)=| 1 1 1|=(=2-6)i—(-2-2-2)j—-(6-2-A)k
244 6 -2

=-8i+(4+A)j+(4- )k

Nax@+o)| —8i+(4+A)j+(@4- k|
"W‘ﬁ: iiarrad | 2
+41+44

4+ (4+1)V+(A-1)
:\/6 HAHA (A=A
AP 440 +44
64+(4+1) +(4-21) 64+16+1° +81+16+1° -84 96+24°
5 =2= 5 ===
A +44+44 A +41+44 A" +41+44
=96+2A7 =2(A° +41+44) =96 +21° =217 +81+88
=>81=8=1=1

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.
Solar panels have to be installed carefully so that the tilt of the roof, and the direction to the sun,
produce the largest possible electrical power in the solar panels.
A surveyor uses his instrument to determine the coordinates of the four corners of a roof where solar
panels are to be mounted. In the picture, suppose the points are labelled counter clockwise from the
roof corner nearest to the camera in units of meters P; (6, 8, 4), P> (21, 8, 4), P3 (21, 16, 10) and P4
(6,16,10).
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(1) Find the components to the two edge vectors defined by A =PV of P,—PV of P;and B =PV
of P4 — PV of P; where PV stands for position vector.

(i1) (a) Find the magnitudes of the vectors A and B.

(b) Find the components to the vector N, perpendicular to A and B and the surface of the roof.
Ans:

20. Case-Study 2: Read the following passage and answer the questions given below.
Raghav purchased an air plant holder which is in shape of tetrahedron. Let A, B, C, D be the co-
ordinates of the air plant holder where A = (1, 2, 3),B=(3,2,1),C=(2,1,2), D=3, 4, 3).

D

i
(i) Find the vector 4B . (1)
(ii) Find the vector CD. (1)
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(i11) Find the unit vector along BC vector. (2)

OR
(i11) Find the area (ABCD). (2)
Ans:
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