Question Bank

CLASS 12™
MATHEMATICS
UNIT-4(PART-1)

Assertion-Reason Questions

Instructions:
Select the correct option for each Assertion-Reason question.
(A) Both assertion and reason are correct, and the reason is the correct explanation of
assertion.
(B) Both assertion and reason are correct, but the reason does not explain the assertion.
(C) Assertion is correct, but the reason is incorrect.
(D) Assertion is incorrect, but the reason is correct.

facer -
1. 9% 9T H TH HUA(A) AR T FROT (R) e am=r gl
2. 39! Gl FUAT T AAUGAYIR TARATT ek HEN 3T Al TG el o
A) A3 R TEr €, 3R R, AHT T Ir=dr T gl
B) A 3iR Rl TEr §, ifhed R, A I HET AT =T8T hdT|
C) ATE & afdheT RTaT B
D) AT §, AftheT RAL ¥l

1. Assertion (A) / &Y (A): The magnitude of a unit vector is always 1.
Tdh Uehich HiG HIARATOTEAM 1 glaT 8l

Reason (R) / %RUT (R): A unit vector is defined as a vector whose magnitude is 0.

Udh Uhieh TG Frag Al Fgl Srdar g et aR&AToT 0 gaT 8

2. Assertion (A) / U (A): Two vectors are said to be collinear if their cross product is

Zero.

Iy wfgelt &1 afger qurehel e g, AIWME A&

Reason (R) / %RUT (R): The cross product of two parallel vectors is always zero.
ar HATTR Aigel 1AL A[UTThel AR Y Bl o |

3. Assertion (A) / %¥UdT (A): The direction cosines of a vector are always between -1 and 1.

frdy afeer & feer iear gRar-1 31 F T e
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Reason (R) / %RUT (R): Direction cosines are the cosines of the angles made by a vector
with the coordinate axes.

2T HISAT 3T HIUN & FIGAT BT 8, S Fieer A AT 31671 & AT TATAT & |

4. Assertion (A) / S¥dT (A): If two vectors are perpendicular, their dot product is zero.
Ifgar |feRr wER oiead g1, al 3efehl 3feer Auhe e Bl & |

Reason (R) / %RUT (R): The dot product of two vectors is given by: A.B = |X| |§|cos€.
arafeel &1 3feer quEThed sq YRR RAT A 4. B = |A||B|cosd

5. Assertion (A) / &Y (A): The position vector of a point dividing a line segment in the
ratio m:n is given by: r = (m B +n ff] / (m+n).

el XIS Y m:n 37701 7 TSI ¥et arel foig v Rufd afeer sa ghR g g: r = (mB
+nA) / (m+n)|

Reason (R) / RUT (R): This is derived using the section formula in coordinate geometry.

Ig fAgene SRl # [aemsier 1 39T e ehrel ST & |

6. Assertion (A) / e (A): The dot product of two vectors is a scalar quantity.
arafeelt o 3rfeer aureTher v AT AR B |

Reason (R) / %RUT (R): The dot product represents the projection of one vector onto
another.

HIEQr U Teh HIC HIGEY HIGY WIS IT HIATE |

7. Assertion (A) / sl (A): The cross product of two vectors is commutative.
arafesii rafeRr quehd HA-fAflAaT garg

Reason (R) / ®RUT (R): The cross product is given by: A xB= |ff| |§|sin6 fi.

|TEer UTAhe 5H YR EATSATATR: A x B = |A||B|sin6 f.

8. Assertion (A) / el (A): The scalar product of two perpendicular unit vectors is zero.

& TREWR el gohrs Aieell 1 3ifeer J[urethel Y BT B

Reason (R) / %RUT (R): The scalar product of two vectors is given by: A.B = |Z| |§|cos€
arafeel &1 3feer quEhd sHTFR RA A 4. B = |4 ||B|cosd

9. Assertion (A) / &I (A): A zero vector has a definite direction.
T e Higer FHr v ARad e g |

Reason (R) / %RUT (R): The zero vector has no magnitude and hence no specific direction.

T Al 1 g IRATIT AL gIdT &, safoIw ! 1S Ay faem =gt g 81

2|Page



10. Assertion (A) / ¥ (A): The vector product of two vectors is maximum when the angle

between them is 90°.

arafeel 1 afeer qurehe Jrfead e & ST 3sTh di<l T 0T 90° Bl |

Reason (R) / %RUT (R): The cross product formula involves the sine function, which is

maximum at 90°.

GFeRT TOUTAh Sl FF 7 ST elet AT BIeT 8, AT 90° I HTTH BT T |

MCQ

1.

If two vectors and are collinear, then which of the following is true? / If¢ ar afeer

IREE gi oy P & @ 7 a1 TT &7

The direction cosines I, m, n of a vector satisfy which of the following conditions?

/e wfger & e @IsA Lm, nAFT # @ fFE od A QU S &

a) l+m+n=1

b) I2+m2+n2=1

c) 12+m2=n?

d) 12=m2=n2

If the position vector of a point P dividing the line joining @ and b internally in the

ratio m:n is given by: /uﬁmﬁgpwﬁaﬁmﬁensﬁ 3R b A ARF T A
3741l m:n H AT HIAT 8, Fe=1fafed & @ snler @ grom?

a)#=(mb +na)/ (m+n)
b) 7= (md+nb) / (m+n)
¢)7#=(mad-nb)/(m+n)
d)# =(nb+mad)/(m+n)

4.1f@ b=0anddx b=0then vectors @ and b are:

(a) Parallel / FATATAR

(b) Collinear / TG

(¢) Mutually perpendicular / TREIR olead

(d) Either one of them is zero / dT 348 & TH [T g

5,Ifd =30+ 4f and, b =60+ 8] then vectors and are:
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(a)Perpendicular / Tdad
(b) Parallel / FHATATAX

(c) Collinear / IXETT
(d) Equal / §HTeT

6. The unit vector in the direction of @ = 31 — 4f + k is:

afeer @ = 31— 4j + k &#r feer # v afeyr § -

3 A 4 A 1 ~
(@) ZH+ZEs
3 A 4 . 1 =~
(b) 5_61+4%]1+%k
(C) E’l\+g’]\+gk
(d a

7. The cross product of two parallel vectors is:

(a) A unit vector / Teh E'@Té’ afeer
(b) A zero vector / Ueh [T afeer

(c) A scalar quantity / Teh 31fger af
(d) A non-zero vector / Teh 3R afeer

8. The scalar (dot) product of two perpendicular vectors is always:

(a) Positive / YelTcHh
(b) Negative / FUTlcH
(¢) Zero / R[e

(d) One / Tsh

One Word Answer Questions

1. What is the mathematical representation of a vector with zero magnitude?
T ARATT arer |iger &1 aIfordT fAwqor &1 §?

2. If the cross product of two non-zero vectors is zero, what can be said about their
direction?
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Iie ar IR-g=g afewt 1 Ffeer qureThe =g g, ar 3o fGem & ar &

FIAT gl o Tehdl &7

3. What is the term for a vector that has the same magnitude but opposite direction
as a given vector?

foret ow arT wfeer & @A oA afthe fAodia fGem  arer afeer &t
FIAT FEd o7

4. What is the position vector of a point that divides a line segment in the ratio 1:1
internally?

fonell Y@@ Y IARS T F 1:1 & Ieured # ST el are foig
o1 f&ufa afeer aar grem

5. Which mathematical operation between two vectors results in a scalar quantity?
ar wfgelt & dra @i @ A0 Gishar v feer Ui 3cuest e 82

6. What is the angle between two vectors if their dot product is maximum?

ofe o afeat & iy quewe sifdwas &), ar 3% & T fhaer
grem?

7. Which type of vectors always have a cross product with maximum magnitude?

fohet TR & iR 1 HGLr IOUTAhe §ARM TRhad TRATT &1 grar
&7

8. If a unit vector has direction cosines (I, m, n), what is the equation that relates
them?

Ife T shs gfewr & fGemr FISAT (L m, n) €, A 3o S drell
THERIOT FT gt

9. What type of vector has all its components equal?
fra yer & afger & @eft 3aga A gla 82

10. Which property of a vector remains unchanged under scalar multiplication?

forely @feer &1 @ler @1 qoTersd Jrfeer o & g IARaAfdd T 82

2 Marks Questions

1. T Gfeer 3% aRATsgE § 3R Ig Rens 3wt & arT 600, 45°, 3%

30° FIUT §TdT g ST 37T AT HIAT|

A vector a has a magnitude of 5 units and makes angles of 60°, 45°, and 30° with
the coordinate axes. Determine its components.

2. afe ar gfeerd = 31+ 2j-k 3b = 61 + 4j-2k T &, a1 g8 1 AT HfST
s faTb =23 8
If two vectors @ = 31 + 2§-k and b =1+ 43+2Kkare collinear, find the value of A
such that b= 23.
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3. g AQ2,3,5) 3IRB@,1,-3) A1 2:1 % 3qard & faenfoid &el arel g &r
Fufa afger g e

Find the position vector of a point dividing the line segment joining points A(2,3,5)
and B(4,1,-3) in the ratio 2:1 internally.

4. gfteror AT & 3 =20 —j+k 3R b = 41— 2] + 6k TAAR & 3720ar
=Tl

Verify whether the vectors a = 2i —j+k and b=4i— 2] + 6k are parallel or
not.

5. g d=21+3-k 3R b=-1+4j+2k §ar 3 b AT AT 3R gHH
SATAAT 31 Tqse Hifv|
Given that 3 = 21+ 3j-k and b = —1 + 4j+2K, find the value of 3- b and interpret
its significance geometrically.

6. i =1+j+k 3RDb=21—j+3k ar g ffav & T afeer
SFIad ¢ AT T8l
Ifa=1+j+k and b=21- i + 3k, determine if the vectors are perpendicular.

7. d=61-3]+2k &Fr feem & v @ieer aa AT
Find a unit vector in the direction of 3 = 61 — 3] +2k

8. fow aw et fig A(1,2,3), B4,5,6), 3 C(7,8,9) i1 Sirwr Y & &ram AB 3R
BC §& £l
Giveﬂhree points A(1,2,3), B(4,5,6), and C(7,8,9), verify whether the vectors AB
and BC are collinear

9. afe fordr foig 1 FRufd Afeers = xi + yj + zk 8, A g&arr IRATOT AT
T 3R 3T 3T 3aTAl H & H TFd hIToIT|

If the position vector of a point is ¥ = xi + yj + zK, find its magnitude and express it
in terms of its components.

1o.aﬁarwwWW3ﬂﬁ§awWWaﬁﬁvm
Y A(1,2,3), B(4,5,6), 3R C(7,8,10) &1
Find the area of a triangle whose vertices are given by A(1,2,3), B(4,5,6), and

C(7,8,10) using vector cross product.
4 Marks Questions

Question 1:

If A and B are two points with position vectors d and b respectively, find the position
vector of a point P dividing the line segment AB internally in the ratio m:n.
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afr AR Bal N & o Rufa afer waed 3R b E, o 39 fog pa
feufe |feer A1 HITST S 3@ TS AB &I HdARS & § 30T mn &
fasnfaia sar 2

Question 2:

If A, B, and C are three non-collinear points, prove that the vectors AB and AC are
parallel if and only if B, C, and O are collinear, where O is the origin.

I A, B, 3R C et 3R foig €, o Rey AIfSie & afeer AB 3 AC ash
3R Faer I AR &1 ST B, C, 3R O (31T 0 7o g ) W& g

Q3. A triangle has its vertices at A(1 2,3),B(4, 5, 6),and C(7, 8, 9). Find the magnitude and
direction cosines of the vector AB + AC.

ue 3T e A(1, 2, 3), B(4, 5, 6) 3R C(7, 8, 9) €1 |fEer AB + AC & aRaAToT 31 ferem
ST ATT P

Q4. Verify whether the vectors 3 =1— 2j +3k and b=—2i+ 4j-6k are collinear or not.

qdieToT Y R afeer 3 =1— 2] +3k 3R b =—21 + 4j-6k TXAT & 3ryar A

Q5. If the position vector of point Ais 31+ 2] — k and that of B is = —1 + 4] +2K, find the
position vector of the midpoint of AB.

et 3: It foig A b1 e @feer 31 + 2j — kiR fig B & Pufay afeer = —1 + 49 +2k e, ar
AB & #Heafeg 1 feufa afeer Ara w1

. Q6. Find the unit vector perpendicular to both 3 =1+ 2j +3kand b =4i + 5j +6Kk

gfeer =1+ 2] 43k 3iRb” =1+ 5] +6kaATF Taad SHS TG AT HY |

Q7. Find the angle between the vectors a=21—j +3k and b=1+ 4j —2k using the dot
product formula.

I AU FF HI ST b a” =21 — ] +3k 3R b’ = 1+ 4] -2k S HIOTAT
H|

Q8.1f 3=1+2j—k andb =-31+4k then verify whether their cross product is
perpendicular to both vectors or not.
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g d=1+2] -k 3Rb =-31+4k &1, A wderor & rsaer wieyr  qUeha aat
afeeii s dead g Uar =Agr |

Q9. Find the ratio in which the point P(3, -1, 4) divides the line joining A(2, 3, 5) and B(6, -2,
7).

fSig P(3,-1,4), A(2, 3, 5) 3 B(6, -2, 7) T SIS dTell IGT 1 v HeTdTeT & TSI e
g, AT B

Q10. Find the scalar projection of the vector a” = 31— 2j + 5k on l—)>=7}‘\i+]°— 2k
gieer 3=31— 2]+ 5k @b =41 + ] — 2k W fer yaIg AT F |

Very Long Answer Type Questions (5 Marks Each)

Q1. A force of magnitude 10 N is acting at a point making angles 60° and 45° with the x-axis
and y-axis respectively. Find the component of this force along the z-axis.

Teh foig IX 10 N TRATOT T ol h1 Y TgT & 1T x-378T 31X y-3787 o6 T shaA2l: 60° A 45°
PIOT ST YT & | z-378T & HTY SH Icf o T &l Al AT FIfoIT|

Q2. Find the position vector of the centroid of a triangle whose vertices are given by A(1, 2,
3),B(4, 5, 6),and C(7, 8, 9).

T AT o shegeh o [TUfa @i Ad MfS, foras M fig AL, 2, 3), B(4, 5, 6), 3R
C(7,8,9) fgwaw gl

Q3.1f 3= i+ 2j —k and b=31—j+ 4k,

then find a unit vector that is perpendicular to both a”and b”. Also, verify using the
scalar product that this unit vector is indeed perpendicular to both a” and b”.

gfe 3= 1+2j—k and b=3i-j+4k g dd 3Rb =T & dadd T SIS ARy
Junit vector) AT HITHT| TTY & TR AU H T ¥ Ig 3 T Hfaw
fr ag s afeer aeaa Ha 3R b=t & sead g

g 3.3 3= 1+ 2] - K3 b=371-j+4ka A3 3R b a1 & dgad U sa1s e A
FifaT]
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Q4. &L AU I FT 3UAFT Fh ar afee d= 2i—3j+ kAR b=T+4j-2k &
ST T 0T AT RFAT| et dfgelt & IROMHA g § AT HY TAT 3oTehr Fgraar &
Jfeer JOTEAheT T FEIAT @ Uit T T GROTH H g H|

Using the dot product formula, find the angle between the two vectors-

a=2i—-3j+k and b=+ 4j — 2k. Calculate the magnitudes of both vectors separately
and verify the result obtained through the dot product.

Q5. Two vectors are given: @ = 2i-j+3k and b= i+2j — k

(a) Find the area of the parallelogram formed by these vectors.
(b) Find the unit vector perpendicular to the plane of parallelogram.

(c) Find the acute angle between the two vectors with the help of dot product formula,

and hence verify the area using the following formula: Area=|a”| x |b”| x sin®

ar gfeer fou arv & G = 2i-j+3k and b = 1+2j — k

(a) 3T &I HigRIT GarT faffa AR ﬂ?;fﬁix_ﬂ' )parallelogram) &T &F%e ATd ST
(b) TATCR IJST & el T HAddd Tehish ARl AT FIfST]

(c) aleil AfeRlT & S FoAT7gA 0T HfEer AU FF & AT HlToC IR AFATA T
GECCINEELREIN IR IE I

Area=|a’| x |b”| x sin®
Given: cos-1(-0.3270)~109.1¢, sin(70.9°) ~0.9455,/3x1.732

Q6. Show that the three points A(1, 2, 3), B(4, 6, 8), and C(7, 10, 13) are collinear using vector
method. Further, determine whether point B divides line segment AC in a specific ratio if yes
then calculate the ratio.

afeer fafr &1 3uer =% I8 ey v & f5g AL 2, 3), B4, 6, 8), T (7, 10,
13) U & W@ W yd g1 g5 @WuiRa fifSe & a1 §g 8, 3@ @s Ac & T
AT 3eqard & fasnisid e &; IS &1, 39 3requrd T I0rr HFST|

Q7. Prove that the diagonals of a parallelogram bisect each other using vector methods.

qferer faferat &1 3uaer e gy RS i FHTaR Tqelst i faemot W@ vh-g@y &
A AT e
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Q8. Find the value of A so that the vectors @ = 3i-Aj+k and b= —i+2j — 4k  are
perpendicular. Additionally, interpret geometrically what it means for the vectors to be

perpendicular and verify your result using the following dot product formula: d. b= [a”| x
|[b”| x cos 6

A & AT A9 Fifoe fows o afeer @ =3i4+k 3R b= -i+2)— 4k TEGE F
digad gl SafAdT &7 & gAsnev & o afgel &1 argad @ Far g §1 319
IR AT gice e UIAhe & oot FI FT JA9T = RS

4. b=|a’| x |b’| x cos 6

Q9. The line passes through the points A(1,2,3)A(1, 2, 3)A(1,2,3) and B(4,5,6)B(4, 5, 6)B(4,5,6).
(a) Find the direction ratios and direction cosines of the line.

(b) Determine the vector equation of the line passing through A and B.

(c) Check whether the point P(7,8,9)P(7, 8, 9)P(7,8,9) lies on this line. Justify your answer using
vector method.

ar feg3it A(1,2,3) 3 B(4,5,6)B(4, 5, 6) & g1 ol ¢l

(a) X@T & fesh 3rgurd 3R feem wrsam wrd Hifsv|

(b) A3 BA gl IR dTell @ T FfeRr HHHIT (Vector Equation) AT HITST|
(c) F1 fdgP(7,8,9) 38 @1 W U g2 Afeer fafer (Vector Method) & gfte HifSiw|

Q10.Ifd, b,¢ are three vectors such that @+ b + ¢ = 0 and | @=2, | b|=3 and [€|=5 then

find the value of G. b + b. €+ C. @

IR 14, b,c AT AT ST YPR & & d+ b +¢ =0 3 | G=2, | b=3 TF [¢=5 ar
4. b+ b.T+ @ F A AT HL

Case Study based Questions

Case Study 1:

A ship is sailing in the ocean with an initial position vector A(2,3,1) The captain changes
course, and after a few hours, the ship reaches position B(5,7,4) The displacement of the
ship is represented by a vector.
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Teh Sighel AgeR H IR ufa afger A,3,1) & ary Al &1 @1 8l
hedlel & feerm deell R $o el & a1 Sere [BUfd B(5,7,4) | qg;%r |
STerel &1 favyasT e afeer gant geiam = g

Questions:

1. Find the displacement vector ;’13.

faTaaer gfeer AR &1 A1d fifau|

2. Find the magnitude of the displacement vector.
fawemgsr @iger AB &1 afamr ara Hifsw)

3. Find the direction cosines of the displacement vector.

e afeer r e Fisar ad fifaw|

4. Determine whether AF is a unit vector.

qeToT RIS Hr a1 FEU9T Gfger AB Tenish afeer gl
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