Question Bank
Class 12
Mathematics

Unit -4 PART-2

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.

e -
1. 9cA% 9T H TS FUA(A) 3R T FROT (R) e ar=r g
2. 39T Gl YAl T HGEYdS TIRIVOT dleh HET 3 AT TAT el 8
A) A3 REEr TEr g, 3R R, AT T IE&dr T gl
B) A 3R R T8 & JfheT R A Fr T8 =arear g Tl
C) AT &, Afhel RaTeld B
D) A 3T §, ofeheT RTET &1

1. Assertion-Two lines in 3D space intersect if their parametric equations satisfy a common
solution.

ar @ Rfae 37aRer & ufawee dl & Ife 37 Urafores GHeuT Ush TTHT §of i
AT A g |
Reason (R) :If r; =a + Ab and r; = ¢ + ud, then they intersect when r; = 5.

e r=a+Ab 3R, =c+pd g, AT de Ifacdg HEN Gy = 1,

Q2. Assertion (A) If three points in 3D space are collinear, then the determinant of their
coordinates is zero.

uﬁ?ﬁﬁﬁgﬁﬁmﬁu 37afeT & T (Collinear) &, AY 3eTeh [A¢2lTeh &7 ARTOIH
(Determinant) Q]FJ?ITITI
Reason (R)

Three points A, B, C are collinear if:

X1 Y1 1
T NgA B cEIgdg afe:| x2 y2  1|=0
X3 Y3 1
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Q3. Assertion (A) :
If the direction ratios of two lines are proportional, then they are parallel in 3D space.

Ife &Y Y@t & fesh 3reqard FATITC (Proportional) 8, af 3 Pfasihar 3iafer # @aieR
(Parallel) 8T & 1

Reason (R)
If the direction ratios of two lines are (a4, b1, c1) and (ay, by, c3), then they are parallel if:

qﬁam}ﬂ-a;% W (al, bl, Cl) m(az, bz, Cz) %, (_'ﬁ-a-aama?ﬁ-aa

a1/32 = b1/b2 = C1/C2
Q4. Assertion (A) :
Two lines in 3D space are perpendicular if the dot product of their direction vectors is zero.

Bfasir 37aRer & Y ¥@v dead (Perpendicular) gy & afe 3o7as feemafeei s  arfeer
IUTeThel (Dot Product) ?]FCI'ETI

Reason (R)
If two lines have direction ratios (a4, b1, c1) and (ay, by, c2), they are perpendicular if:

IfE QY x@at & s 31Tad (as, by, €1) 3R (az, by, ¢2) §, A S A wad giefy ora:

a;az + biby +cic=0

Q5..Assertion (A): If the direction cosines of a line are known, the direction ratios of the
same line are uniquely determined.

HYA (A): Ife e X@T o e lsar AT E, Al @ fesh 3eIured refada &a d
fAuiRaga &l

Q6.Reason (R): Direction ratios can be obtained from direction cosines by multiplying with
any unique scalar factor.

SROT (R): fesh ream ol fohll 3refacia 3ifeer qurrs & o i fesh 3rgard ured e
STESA & |

Q7. Assertion (A): The vector equation of a line depends only on its initial point and direction
ratios.

YT (A): Tl TQ T Tferer TR Sharel 38 RT3 g 3R e Jrequra o) ey avear
gl

Reason (R): The vector equation of a line is given as follows.
HROT (R): 1WT HT TG GHIHT fdFafai@d &9 H fear srarg|
¥ =3+\b
Q8. Assertion (A): The Cartesian equation of a line is uniquely determined by two points.
HYT (A): TR TG T I FHHIOT &Y feigHT gaRT refacda &9 & fFuiRa grarg|
Reason (R): The equation of a line passing through two points is given below.
HROT (R): €T fag3il & Jeit arell X@T T THIHIOT frAfofad g |
X~Xx _ Y7 _Z74
l m n

2|Page



Q9 Assertion (A): The shortest distance between two skew lines is always determined
by their cross product of direction vectors.

YT (A): & FATHATNT @3 & iy T = gTcial ol gL 3oTeh fem @it & @feer ayore
garT et S 81

Reason (R): The shortest distance is given by the following formula.

SHROT (R): 7eTdH I ela=1 Tl §F garr &Y el 1

_ |(b-by). (@ x dy)|
|&1 X &2)|

d

Q10. Assertion (A): The angle between two lines is always determined by their direction cosines.
HUA (A): T TQI3T 3 ST HI0T GHAT 37k Gk PISAT GART AT T ST & |

Reason (R): The cosine of the angle is given by the following equation.

cosl =———
lay||a;|

One Mark Questions

QL. If the direction ratios of a line are (a, b, ¢), express the direction cosines in terms of a, b, and

C.
uﬁﬁ'@?ﬁ?ﬁw(a,b,c)ﬁ,aﬁ'ﬁ?ﬁmaﬁa,bﬁc?mﬁm
Gy

Q2. If a line has direction cosines 1, m, n, what is the value of I + m? + n??

Ife el 3@T & RF FISAT L m, n&F, A 2+ m? + n? FT AT FIT gHEM?

Q3. Write the vector equation of a line passing through a point A(xi, yi1, z1) and parallel to a
vector ARG b = ai+bj +ck.

ol Y@ v afeer wHEer ol S Nig A, yi, 20) @ TSR @1 AR |G B = aithj

+ck & FHAATR BTI

Q4. Find the Cartesian equation of a line that passes through (2, -1, 3) and has direction ratios (1,
2, -1).

THT 3@ T HIAT FHARIOT AT S &g (2,-1,3) @ ToRar & 3R S@d fGw
3T (1,2, -1) 8

Q5 Skew lines do not lie in the same plane and never intersect. Can two skew lines ever
be parallel? Give example from daily life or 3D geometry.

v WWC U & o & g7 gl 3R FH3 veh-gE dr wldede FE | T
gl AYATNT W@V 3 AR & bl 82 efas shae a1 F-3mae sfafla O e
3CIEI0T SIS |

Q6. Two lines in space do not intersect and are not parallel. Analyze the geometric
condition under which the shortest distance between them is unique.
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HF TR H & [T Teh-g@ T Ticresda g1 il 3R 7 & FARIR gl &1 3o
@A F AT AT gAGH It T FAT A el 87

Q7. The shortest distance between two skew or parallel lines in 3D geometry can reveal
important spatial relationships. Given the following parallel lines:
x-1)/2=(y+3)-1=(z-4)/3and (x - 4)2 = (y - 2)-1 = (z - 1)/3.

Apply vector concepts and geometry to determine the shortest distance between these
lines.

Rfada SafAfa # o fAvAaed a1 FATR @3 & @ &1 ~gaAdd gl d 3o
TTfae HEUT T g1 goldr gl Aeafai@d iR @ &) 915 8
(x-DR2=(y+3)-1=(z-43 3R (x-4)2=(y-2)/-1=(z- 13

afgelt 3 By swfafa @ dgrrar @ s Y@t & & =geqaq7 gt AT H

Q8. Find the angle between two lines whose direction cosines satisfy the relation Lil: + mim. +
nin: = coso.

U a1 @3t & & AT AT B TS G BT T HE @ HISE A & Ll

+ mimz + ninz2 = cosf
Q0. If two lines are perpendicular to each other, what is the value of the dot product of their
direction vectors?

Ife el WV Th-g@R & ofFadd g, dl 3o e afeeil &1 ifeer aqureher a1 gram
Q10. Explain why two skew lines cannot have a common point.

g THSAC o e Tavwacel 3@i3i &1 g 33gfrss fog Fat g g7 Feoholl|

2 Marks Questions

1. For given two points A(1, 2, 3) and B(4, 6, 8), find the direction cosines of the line joining
these points.

feuarearfdg A1, 2, 3) 3R B(4, 6, 8) & AT, 3¢ SISt ATl YW I fgh T (direction
cosines) AT HITAT|
2. Find the vector equation of a line passing through the point (2, -1, 3) and parallel to the
vectorb = 3i+4j +5k.

Y IWT T AT THIHAIOT (vector equation) maﬁa’rﬁg (2,-1,3) ﬁW%aﬂ'{Hﬁar
b = 3i+4] +5k & THATATR & |
3. Given the vector equation of a line: ¥ = (21 + 3f — k) + A(41 — 5] + 6k)

(i) Convert this into its Cartesian form.
(ii) Determine whether the point P(6,-2,11) lies on the line or not.

T Y@ & fgar amr afder gFEeRor & ¢ = (21 + 3) — k) + A(41 - 5) + 6k)
(i) 38 FdT & 7 FgfaT]

(i) 75 fAeiRa Hfew 6 Far g p(6,-2,11) T@r W Rud § 3rear #78r
4. Prove that the lines

ﬁl’cﬁT HITTT for & 918 Y@V TAvAdeld @MU (skew lines) g

(x-1)/2=(y+3)/-1=(z-2)/4
and

4|Page



(x-2)/3=(y-1)/2=(2-3)/5

are skew lines.

5. Find the shortest distance between the skew lines:

i & 913 fawardel T Wﬁ*@ﬂﬂ@ﬁﬂ?@' (shortest distance) 3T &Y |

=1+ 20i+ B — Dj+ @ + 50k

and

R=(2 +3wi+ 1 + 2wj3 + 5wk
6. Two skew lines are given. The first has direction vector @ = 2{ — j + 3k and and the
second has position vector R= (2 +3wi+ (14 2w)f + (3 + 5wk . Find the unit vector
along shortest distance between them.

arfaveAde Y@ & i €1 Seaw @ vuw W@r & femaieerd = 20— j + 3k 3R
cadr Y &1 fRufa afder R= (2 +3wi+ @+ 2wj+ 3 + 5wk &I 3T dradhr

eldH q:&a%aaﬁarw‘maﬁar (unit vector) AT |
7. Find the angle between the lines whose direction cosines are given as (2, -1, 3) and (1, 4, -
2).
3 TE@T3AT o &I T 0T ATT Y foleleh [ el (2, -1, 3) 3R (1, 4, -2) Ruarw §|
8. If the lines

(x-1)/3=(y+2)/4=(z-3)/5
and

(x+2)/6=(y-1)/8=(z+4)/10
are perpendicular, determine the condition that their direction vectors must satisfy.

afe @
(x-1)/3=(y+2)/4=(z-3)/5
3R
(x+2)/6=(y-1)/8=(z+4)/10
daad §,dr 3o fGF  afeel ganT Wase H A aren o Fuia wX
9. Show that the lines
7= 1+ 2j + 3K+ A2 — ] + 4k)
and
R = (31— 2] + K)+p(—41 + 2j — 8K)
are parallel.
ey # o Arafaf@d W@ gAEaR §:
7= (1 + 2j + 3K)+ A2 — ] + 4k)
3R
R = (31— 2] + K)+u(—41 + 2j — 8K)

10. The line # = (2 + j — 3K)+ A(41 — 2j + 6K)is rotated about the origin. How does the

angle it makes with the coordinate axes change?
[T # = (21 +§ — 3K)+ A(41 — 2] + 6k) ST Hf Teig & =IRT 3N GART SAT S | TE A0
378 (coordinate axes) o TTY Sel hIUT ol chdl THTTAT HLIM?
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4 Marks Questions

QI: A line has direction ratios (3, -4, 5). Normalize the direction ratios to obtain direction
cosines and prove that they satisfy the identity I + m? + n? = 1. Further, if a second line
has direction ratios (1, 2, 2), determine the angle between the two lines.

I v W@ & & e (3,4, 5) &, A 3¢ AHATNG W &d HrEET AT B
IR ey & 5 3§90 P+m2+n2=1 F G A ol a9 &, IR qEd
QT & fee 3equre (1,2,2) 81, o kel @it & & 1 T AT H

Q2 : Given two points A(1, 2, 3) and B(4, 6, 8), find the direction cosines of line AB.
Additionally, determine the projection of vector AB on the x-axis.

ar few 71w f§ig A(1, 2, 3) 3R B(4, 6, 8) T AT aTell ¥@T AB & e diamse Ard
H| AT &, AT AB &I x-318T W Y819 AT &

Q3 : Derive the vector equation of the line passing through (2, -1, 3) and parallel to vector
b=3i— 4] + 5k. Find whether this line intersects the plane 2x -y +z = 7.

&g (2.-1,3) ¥ T arelr AR BT b = 31— 4f + 5k & FATAR @ F \fRr
FHHIOT grod Y| Ig i AT A fF I8 @M daf 2x -y +z=7 &l dfacdeg aar & a1
TeT|

Q4 : Derive the parametric equations of the line through point (1, 2, -3) and parallel tob =21 +
J + 4 k. Then, find the point on this line wl_li:re z=>5. R

foig (1,2,-3) @ ToRa arell iR @feer b =20+ ] + 4 k& FAGIR @1 & drefih
FHIROT 9o Y| T, 38 g &l AT Y 516l z=5 &

Q5 : Prove that the lines (x-1)/2 = (y+3)/4 = (z-5)/6 and (x-2)/1 = (y-4)/2 = (z-3)/-1 are
skew by showing they neither intersect nor are parallel. Further, compute the shortest distance
between them. fEYr &Y & I@IT x-1)/2 = (y+3)/4 = (z-5)/6 3R (x-2)/1 = (y-4)/2 = (z-3)/-
1 fwAdeT § 3 7 ar yfd=de it § 3R & & gA) &1 4y &, 3% @i &
FAdH g AT |

Q6 : Find the shortest distance between the skew lines Find the shortest distance between
the skew lines:

7= (2i+ 3] —k)+A(31 -7+ 2k)

R= (41— + 2k)+ (i + 2j — k): Also, determine the point on each line where this shortest
distance occurs.

AFATTEd VAT @3t & & & geAdd gt A AL
7= (2i+ 3] —K)+A(31 -]+ 2k)

R=(@—7+20+u(+2] —k): @ & =t @it w a8 &g 1 & fSas i a5
=g gl &Il g
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Q7 : Determine whether the lines and intersect. If so, find the point of intersection; if not, find the

minimum distance between them. ST &Y o I@TT 3T P IGEEE TG %* qr o_-rﬁ?fl gfe
I 8, dl gfcedes fdg A1 &Y, 3eaUT 3ot T AT #ge1ad gl AT |
Q8 : A physicist is studying the interaction between two forces represented by vectors a =

2i+j-kandb=1i-2j+ 2k Find the angle between the directions of these forces and
confirm whether they form an acute angle

T Aifdw AR e gt A fem @ eITT I W@ ¢, O Aeafataa afgat
GaNT &M T §:d =20+ — kAR b=1-2f+2k & 3% &g & ~geidA AT
AT | Fg N FAMAT Y Toh T8 HI0T =g HI0T &

(e arar & cos '(—0.272)=105.8°)

Q9 : Derive the condition under which the lines 7; = @ + Ab, and 75 = @, + Ab, are
perpendicular. Then, if Vectorsb—l) =2i—j+ kand EZ =i+ 2j — 2k, then verify if the
lines are perpendicular.

@t 7 =@ +Ab; 3N 75 =a; +Ab, & WER olFaad gl T AT gred A
afe b, =20—j+ kTAT b, =1+ 2j— 2k O Ig AT v F Far T g
WER ofFad ¢l

5 Marks Questions

1. A line has direction ratios proportional to (2, -1, 2).

(1) Find the exact direction cosines of the line.

(i1) A second line has direction ratios (1, 2, -2). Determine the acute angle between the two lines,
and prove that they are perpendicular using vector approach.

(ii1) Suppose this line lies in a plane. Find the Cartesian equation of that plane if it also passes
through the point P(1, 2, -1).

Teh 3@T & &b U (2,-1,2) & FHAEAEN 2l

() 3" @I & & Fisar AT H|

(if) Toh g Y@M & feeh 31U (1,2,-2) &1 &t 313l & S &l =T ST AT L
3R wfeer afet @ gy & & 9 d9ad ¢

(iii) afe I Y@ fhe dor A T8y 8, 3R a8 dd fog (1,2, -1) @ oY oRar g, ar 39
ol T BT FHRIOT ATT HL|

2.Given two points A(3, -2, 5) and B(7, 4, -1),
(i) Find the direction ratios and direction cosines of the line joining them.
(ii) A second line joins points C(1, 2, 3) and D(4, -1, 2). Verify whether AB L CD or not.

fag A(3,-2,5) 3R B(7,4,-1) T SIS dTel Y@ &

(i) fep 3rgureT 3R o hrsar A1T #|

(ii) gadr ¥@r f§g c(1,2,3) 3R D(4,-1,2) F s &1 adfieror & fF ABLCDE 1
ol
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3. Two lines have direction cosines (1/3, 2/3, 2/3) and (2/3, 1/3, -2/3).

(i) Find the angle between these lines.

(ii) Derive the general formula for the angle between two lines using direction cosines.
(iii) Using your result, verify orthogonality or non-orthogonality of lines and interpret
geometrically.

ar @3t & fe& drear )1/3,2/3,2/3) 3R )2/3,1/3,-2/3) e a1w &)

(i) Y@T3TT & ST ST HIOT AT HL

(ii) f&er IsaT & 39T @ [@I3HT & = RIT AT S 1 AAT I e H
(iif) 9TCT IROTH & I@I3MT & olddd 3HYaT Headd gl HiT gfve Y 3R sanfada
SATEAT Y|

4 : An architect is designing a pair of steel beams in a complex structure. The beams are
represented by the vector equations:

Beam 1: 75 = (14 2f +3k) +A(2i —j + k)

Beam2: 75, = (31— ]+ 2k) + u(@ + ] + 2k)

(1) Determine the acute angle between the two beams to ensure they meet structural
design criteria.

(i1) Verify whether these beams intersect at any point. If not, find the shortest distance

between them to ensure a connecting bracket can be installed.
Assume all coordinates are in meters.

Teh AR Toh Sffee HTael & & Tl diF & fSelrs oY @1 &1 S 67 [&ufa
farafafaa afger e garT g2ig a8 &

7 12 m=(0+27+3k)+A20-j+k)

qH 2: 7 =@i—j+2k) +u@+j+2k)

(i) E=ATcH f3atrsst Atenl T qfcd & faw aQat €1 & @ &1 751 T A1 H
(ii) S Y 6 Far T 7 v g W afcede w81 afe 767, o 3 d B
=ATH gl AT Y dlfeh 3ofeh oI Teh Hetieh hISceh ofaAT ST Hehl

5: Two skew lines are given as:

(x-2)/1=(y+1)/-2=(z-3)/4

(x+3)/2=(y-2)/3=(z-1)/-1

(i) Find the shortest distance between the two skew lines using the cross product and projection
method.

(ii) Interpret the physical significance of the shortest distance between these lines in a real-
world context.

(iii) Formulate a general method to calculate the shortest distance between two skew lines using
vector approach.

ar favaaea @ & 15 §:

(x-2)/1=(y+1)/-2=(z-3)/4

(x+3)/2=(y-2)/3=(z-1)/-1

(i) Gfeer o va waiy oy & #geAde gt A |

(i) 31 YW & ALT wGTdH gl & dedideh sitael Hesl A i Agea Tase Y

(iii) FAVHTNT (@3 & AT 7GTad g AT e AT Uk AT Ay IR &
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7. Find the vector equation of the line passing through points A(2, -3, 5) and B(4, 1, -2).
(1) Write parametric equations of the line.

(i1) Find the coordinates of the point that divides AB in the ratio 2:3 internally and
externally.

(iii) Find the projection of vector AB on the coordinate axes.

foig A@2,-3,5) 3R B4, 1,-2) @ I[oReT dTell @M

(i) afeer @ 3R grafes Feeor o |

(i) ABWT 2:3% ITARF AR T 31T & Qo el arel fog A1d |
(i) Tfeger AB &1 fAdens 316 W 98T AT HY

8: The lines:

(x-1)/2=(y+1)/3=(z-2)/4

(x-3)/-1=(y-4)/2=(z+1)/-3

are given in symmetrical form.

(i) Verify analytically that these lines intersect, and find their point of intersection.

(ii) Determine the unique plane in which both lines lie and find its vector equation.

(iii) Calculate the angle between the two lines, and explain its geometric interpretation in
context of spatial orientation of the lines.

fort @’ gAfAq T A & T &

(x-1)/2=(y+1)/3=(z-2)/4

(x-3)/-1=(y-4)/2=(z+1)/-3

(i) TIRRTUTTcHS FT T AT Y b T @V ufaede aar g, 3R 311 ufacsea

faig AT &
(ii) 39 THATT ol T ARG THOT AT A [G@H I el Y@V T g
(i) @I & FALT AT AT HY 3R 3TH AT T T H — 37 fF 30

39T gfehra ar fRAfd i sarear FY

9: Three points A(1, 2, 3), B(3, 6, 9), and C(5, 10, 15) are given.

(1) Prove they are collinear using vector method.

(i1) Find the equation of the line passing through them.

(ii1) Determine if any point P(X, y, z) lies on the same line for which x/1 = y/2 = z/3 holds.

et &g A(1,2,3), B(3,6,9), 3R C(5, 10, 15) few 71w |

(i) ey &% &5 9 @i § (@feer [ @)l

(ii) 3T TGN HT FHFIOT AT HY S 3o fg3it & R &

(i) ST Y T &1 1S 1&g P(x, y, 2), o TAT x/1=y2 =23 8,38 @ W Byd
g FhT Bl

10: In an industrial setup, two conveyor belts are suspended in space and modeled by the
following vector equations:

Conveyor A: 73 = (204 3f—k)+A(1 -+ 2k)

Conveyor B: 7, = (41— 2j + 5k) + u(—2t+ 3j + k)
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(1) Show that these two conveyor paths are non-parallel and skew.

(i1) Using determinant method, calculate the shortest distance between them.

(ii1) Explain why calculating this distance is important in practical applications like ensuring safe
spacing and avoiding collisions in automation systems.

T e H§IF H & FwdW doc HI gal A 30 YR TAT foram am § 6
3ot 9y farAfaf@a afger aefewoi garr g S €

Fedd A: 7= (20+37—k)+A(i -]+ 2k)

Fedd B: 7, = (40— 2j+5k) +p(-2i+ 37+ k)

(i) e Y & F At FeamX W@ [AYATNT & 3R 399 F AR 78 &
(i) RO faf&r &1 3UNET ek SeTeh &I T FFeTad gl AT A

(iii) TT5C Y 6 57 gl A 0T AR T F FAT AgcaqoT B
Case Study Questions
Case Study 1:

A drone is flying from point A(1,2,3) to point B(4,6,8). The control system of the drone
calculates the direction cosines of the path to ensure correct navigation. The direction ratios
of the line joining these points help in adjusting its path. The ground control station needs
to determine the Cartesian and vector equations of this line to analyze its flight trajectory.

T 3 foig A(1,2,3) @ Sig B(4, 6,8) &1 3T 35T 8 T@T &1 T I fFG=0T yoTrelr
Ter feem d & & fov AT & G PreaTfacerT Qflaﬁl'f?\ﬂ'-Direction Cosines) &I 3ITUTAT
T gl 3T ﬁg&ﬁ FI SN dTell @M & ek 39T )Direction Ratios) 31T & HTIT T
TATST e H TEIH gId g1 T3S FHeldl TEAT Hl 3T FI 33T IU )Flight
Trajectory) &7 TILNUT Tt %Fg T QT &7 I AT TfGer THAOT AT T
AT gl

Questions:
e 1. Find the direction ratios of the line joining points A and B. (1 Mark)

foig A 3R B &I Sz arel 3@T & e 3requrd A1 hifsie|

e 2.Find the direction cosines of the line joining points A and B. (1 Mark)
faig A 31X B &l Silga arell W@ & feeh @isar Ard HifSw|

e 3. Write the vector equation of the line passing through A and B. (1 Mark)
foig A 3R B & I[oTt Tl Y@ 1 @feer gefertor faf@e|

e 4. Derive the Cartesian equation of the line passing through A and B. (2 Marks)

fsig A 31X B & ot aTell X@T ohT ity FHIAROT el HITIAT|

Case Study 2:
An architect is designing a unique building where two non-parallel steel beams are placed

in such a way that they do not intersect. The equations of these beams in 3D space are:
(x-2)/3=(y+1)/-2=(z-4)/5

(x-5)/1=(y-3)/2=(z+2)/-4

The architect needs to find out whether the beams are skew lines and determine the
shortest distance between them
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Teh IREIPR Teh fefdcid dael f3rger #X e &, Sad e TAEcR &l dr At
FI 3H PR TS fRar srar & & o W—C,\HQ FI gfa<de (intersect) Gl LT g
3-3marelr (3D) 3iaReT & 37 St Fr FFEIFwEr Ffaf@a &
(x-2)/3=(y+1)/-2=(z-4)/5

(x-5)/1=(y-3)/2=(z+2)/-4 .

AR T Tg AT A § o Fa7 I 1 TAvHATeNT W@V )skew lines) § AT 3ok
o T FgTaH g el g1

Questions:
e 1. Define skew lines in three-dimensional geometry. (1 Mark)
3-3mar#Y SIATY A TATHTNT X@T34T (skew lines) I aR#T RG]
e 2.Find the direction ratios of both lines given in the case study. (1 Mark)
&Y 978 SNt Y@3tt & o 3requrar wAd |
o 3.Check if the given lines are parallel. Justify your answer. (1 Mark)
ST Y o T &) 91S Y@TT AR & | 379+ 31 &l 3Rd Sgsu|
e 4. Find the shortest distance between the given skew lines. (2 Marks)

&1 o1 fawAdT Y@T3T & €19 = gaTdH gl AT i

Case Study 3:
At an international airport, two airplanes are flying along different paths given by the
equations:

7= (20437 +k)+A(t—j+3k)

= (41—-j+2k)+u(3i+j—k)
Air traffic controllers need to determine the angle between these flight paths to ensure safe
distances between the airplanes.

THh ARSI gaTs 3738 W, &) e Peafaf@a gefieon garr e sv _ffes
AR W 33 W © &

7= (20437 +k)+A(1 -7+ 3k),

= (41—j+2k)+u(3i+j—k)

Ay AT At i fAE & @ griea gt giafad s & v 5 33
AR & For TR e grem|

Questions:
1. Find the direction vectors of both flight paths. (1 Mark)

el TaHATeT g2t & ek wiger At e |

2Write the formula to find the angle between two lines in vector form. . (1 Mark)
aferer ¥ 7 &1 Y@13it & e FI0T AT F H1 G o |

3. Calculate the dot product of the given direction vectors. (1 Mark)

U aTe feen |feeit a1 31 ureathel AT Y|

4. Determine the angle between the two flight paths using the dot product formula. (2
Marks)

&R I[OTAB I T ITAIT Fkeh &l [AATH T2t o e HI0T AT FL |
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