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quqiﬁggaﬁawg | Eﬁfﬁ%Qq’\I ¥ordl 2 | afe Y@Rl PN a2

3. Y@M x=ay—1=z-27M x=3y-2=bz-2, PQ & dIe &1 =gABIV o &, Tl cosoL RTR & :
(ab # 0) T 8, T (1)% (2)§ (3)% (4)%
(H)b=1,aeR-{0} ()a=1, beR-{0}

(3)a=2,b=2 @)a=2,b=3 8. aR an X‘k=y;2=2;3 o

4. w1 Q, g (@ 3, -1) @1 =

x+1 y+2 z+3 oy S
o x-3 y-1 z-2. 3 2 1 g d k@1 A
L: SR H guor gfafew g | 70
2 |
T FHA P fdvg QA BIR WITcll 8 dof @l _
9. HF fdg (-1, 0, —2) | BAR M el doll
L PR a9ad g | d 7 § 4 39 @1 fag
Al 2Xx+y-z=23R x-y-z=3W
TAA P IR 8 ?
I HHA Bl HAIBIU ax + by +cz+8=0
M) (-1,1,2) @) 1, 1L 1)
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r.(2i+j-k)=2 @ ufea @ §) AR
95 (1,2,009 @ LW Sl Y T &1 U

P(oe, B,v) B @ 35(c+ P +7y) BT A SRR & —

(1) 101 2) 119 (3) 143 (4) 134

IR B
X+y—-z=2,x+2y+oz=1,2x-y+z=03

@ Fd TA 8, Al a+ PR & |
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15.

16.
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A wHad P g (3, 7, -7) ¥ geR o @

qT T x—32:y;3=z-|1-2 T Rerd 2

afe wudd P @) gafag 9 & d 7 @ &

RIR 8 |
IRATID AR o AP =0 forg, Al w=a

x—o y—-1 z-1
1 2 3

RECIE| )

x-4 y-6_ z-7
B 3

X+2y-2=8W &, Aa—PRER ¢ :

, 1 ufeses fdg, audd

s 29 33 @7
fagall Q(3, 4, —5) T R(2, -3, 1) BI AT areil

NG AU AT 2x +y +z =7 & Ufdaved fig
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TS §9de PH Il
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=1 4 9 -1 fig S9aaP R B¢

1) (=1, 1,2) ) (0,1, 1)
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1
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ftreged Y@ 9 '] ol B a1 e A |
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6 7 8 3 5 7
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fig (1, -2, 3) @, v& @1 Sa Q@ U
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20 +2m —n=0TAT mn +nl + [m = 0 §RT IV
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H T
()3
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()2

1 8
(3) cos (5)
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HATA W TP g R (3,5, 7) 2| A1 1 @8
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A1 |@Had, o g (1, 4, -3) ¥ BRI
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2. fig (L1 2) @ v x=1_ y=2 z+1 | 30. $9 WA, S (1,2, -3) A EIBR Il & qefl
' L 2 3 6
N PN AAAA], 3X +y—22=5TAM2x -5y —2=7F
AT FAAA 2X —y + 2z =6 B UT=SEA g
o8 1 . I B, BT AHIE B
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25w v XT2_Y72 702 g | ap v 2o YTAZT0 o e
o =5 2 1 2 2
x+3y-22+B =07 Ro 87l (0 +p) WIR x+y+z=17% g fig & R (1,1,9)
5 |
T AU
26. HMI & FAAA x — 2y — 2z + 1 = 0 T
2x -3y —6z+1=0% YT BV B FHGHSTD (1) 219 @ 192
WA PR O9 3 ¥ @ W g PWR (3) 38 (4) V38
Rerd ® 2 32. fdg (0,12) ¥ BaR WM gl dl
(D(&L—%) (2)(—2,0,—3 ";1=y;1=z‘21 & ogad ¥@ @
(3) (0,2, -4) (4) (4,0,-2) T
27. RWT3y-22-1=0 =3x-z+4d &g
x y-1 z-2 x y-1 z-2
(2,-1,6)d g 2 : (1)5—7_ 3 (2)5___4_ 3
(1)\/T6 ) 25 3) 26 4) 42 (3)§=y_—l=ﬁ (4)i=y_—1=z—2
28. A a b e R AR Rg Pa 6 9) @ 3473 =S4 3
33. HFET G R e RepruRy F9idRol Hm—n = 0
-3 y-2 z-1 g
X7 =y5 =Z_9 i <t S (20,5, -a-9), AP +m’—n’=0d GGE B B G
3 Fﬁ| b 5 UH I o B | Tl sin'a + cos’o & A9 8 :
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3 3 5 1
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39.

ALLEN®

qd fawg @ BIPR STHarell U @1 T, @1
[T =(GB+0)i+(—1+20)j+(@+20k
L:T=(3+28)i+(3+25)]+(2+9)k

R d=ad g IR L, W UUH IITIYF H Uh
fag (a, b, c) @1 ' T2 ' & UfdewEd g A
& V17 8, @ 18a+b+o) R T .
A A X +2y +z=6AAy +22=4 S
gfoeseT 9 U v@1 L) afe 3,2, 1) ¥
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21(aL+ B +y) BT A SRR B

(1)142  (2)68 (3)136  (4)102
IS TS 4x-5y+2z=8 & A fdg (1, 3, 5) b1
U ufafd™ (auB, y) & @ 5(0+ P +7) SRR &
(1) 47 (2) 43 (3) 39 (4) 41
GIEESEGEI]

P, :3x+ 15y +21z=09,

P,:x—3y—z=>5dl

Py:2x+ 10y + 14z=5

1 IR DI | 9, 7 H A DF 1 T 9 8 ?
(1) P, QT P, IR 8

(2) P, QT P, AHICR 8

(3) P, TT P, IR 8

(4) PP, QAT P, AT FHITR &

A 145 (4,-2,2) W BIBR S dTel U FHdTd
W e fdg (1,2,1) 51 Al I8 F9d, fdgai
(-2,-21,29) T (-1, 16, 23) B A arelt

Gl & o¥ad ©, ol (ij —ﬂ—4 EMER

11) 11
E

40.

41.

42.

43.
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AT 8, dI A d 9 999 JHE1 BT AT
2

2 P “ S
5 5

w191 fa=gatt (42, 0, 0), (0, 42, 0) T2 (0, 0, 42)

D 2 3 i
5 5

A BPR I I F9dd P R (x, y, z) Uh

wWw fdg g, 1 dve

x—11
(y—19)*(z—12)*

y—19
+
(x-11)*(z-12)?

N z—-12 3 X+y+z
(x—-1D*(y—19)* 14(x—-11)(y—19)(z-12)

H A B

(1o 2)3 (3) 39 (4)-45

afg e Ll;xzazyfzzlb, l#0 R,

45 4,3,8) W a9 &1 Ul& (3,5,7) 8 d

x—2_y—4_z—5$
4 5

@l L, A1 W Ly

I B ATH G WR B

1 1
2 NG 3 \E 4 Nl

I §Fdd x + 2y — 3z + 10 = 0 9 fdg

1
D 3

(1,-2,3) P wx;lzz—y =Z’1L3a% AR
m

GAl \E%",aﬂmmv‘rm:ra?m% |

Ifd a > 0 & foy, f&gall A(a, —2a, 3) den
B(0, 4, 5) 9 FAAA Ix +my + nz =0 W T &
urE He: fdg C(0, —a, —1) M D &, a1 =&l
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45.

46.

47.

AT 1 fdgal P den Q & Rerfa wfew ween:
3i—j+2k dur i+2j-4k | WA Q1 fig R
AT S 39 UBR B fb I@RN PR o1 QS &
fa® U e (4, -1, 2) T (-2, 1, -2) T |
AT @13i PR d21 QS &1 uftrewss fAg T 7|
gfe dfew TA, @fesli PR @2 QS & of=dd
g A TA 9w /5 @ o=1E 398 8, @A
% U Rgfa |fder &1 A1 ¢ -

(1) /482 2) J171
3) 5 4) 227

AT P U6 990d Ix + my + nz = 0 8, R

I-x y+4 z+2
1 2

T Rera 71 afe Faad

P, fdgall A(=3, -6, 1) T2IT B(2, 4, —3) &1 A
arel YW1 GS AB Bl k : 1 & UId dfedl g,
ATk BT J9 =TSR B

(1) 1.5

afe fig (2,3, )& x2+1=y13=z+12

& 9ueg Tyw gfafd ¥ g} WM drd

23 32 “ 4

T, R Y ngzl;yzzjl Rerg &,

BT FHIBROT ax + Py + vz = 248, A a+P +7
TR B:

(120 2)19 (3) 18 4) 21

48.

49.

50.

51.

52.

53.

A9 P Te W fdg © e wwddi
X+y+z=0,lx-nz=0qAx-2y+2z =0
SRl & @ &1 AMBA 9 8| AT fdg P &I
fdguel x2+y2+22=98,dl [—n® 1 IR
e |

a5 (1, 2, 3) ¥ BI®R S 9Tl FHdd, ToraH
y-31e1 Rerd 8, &1 AHIHR § -

() x+32=10 ) x+32=0
(3)3x+2=6 4)3x-2=0

afg Fdell 2x -7y +4z-3 =0,

3x — Sy + 4z + 11 = 0 &1 fcede ¥ a1 fag
(-2, 1, 3) ¥ BIAR S dlel F9dA BT FHIBROT
ax+by+cz-7=0%, A 2a+b+c—7® A
8 |

AT fdgatl (4,-3,1) A1 (2, 3, -5) B HAH

qrefl @I P FAdA ax + by + cz +d = 0

ARV IR FHGYTT HIdl 81 AT a, b, ¢, d
quifes & o (a2 + b2 + ¢ + d?) B =AaH qH
g |

FATA X — 2y + 22 -3 =0 S AR o1 faig

(1,2,3) ¥ SH5 T WR FAAA D FHDRO
ax+by+cz+d=0% I (b-d)=K(c - a),
dr K &1 g9TcH® A9 & |

AT P UH @HIA B foH N

X;1=y16=Z;5 Rerg & @ o Y@l &

Xx=3 y-2 z+5
4 -3

TR 2|

afe fag

(1, -1, o) FATA P R B, QAT |50 BT A SRTGR

g

L
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Sol.

ALLEN® .
SOLUTION 3. Official Ans. by NTA (1)
Official Ans. by NTA (81) so, X1, _z-1
Equation of plane : : !
X+2 z
x—-1 y-0 z-1 3 =y=3/b
-1 2 1-1|=0
1-0 0-1 1+2
=3x-z-2=0
5=oﬁ+[3}+yf<||to3x—z—2=0
= e (1) lines are Co-planar
i | i+2j+3k
a 1 a
= at+t2p+38=0 .. (2) 3 3
PN 3 1 —=O:>—(——a)—l(a—3)=0
a(i+j+2k)=0 b b
-1 0 -1
> a+p+28=2 ... (3
onsolving 1,2 & 3 a—i—a+3=0
b
a=1, p=-5 8=3
b=1,aeR-{0}
-B+8)=[81
So(a—p+8) 4.  Official Ans. by NTA (4)
Official Ans. by NTA (6) Sol. Plane pis L toline

If f=a+Ab and T=c+Ad
then shortest distance between two lines is

_(@-0).(bxd)
~ |bxd|

- d-¢=((a+4)i+2j+3k)

bxd (2i+2j+k)

|bxd| 3
o ()i 4243k BT g
or =06

x-3 y-1 z-2
2 1 1

& passes through pt. (2, 3) equation of plane p
2x-2)+1(y-3)+1(@z+1)=0
2Xx+y+z-6=0

pt (1,2,2) satisfies above equation
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5. fficial Ans. TA (2

Official Ans. by NTA (2) Now, a:—k+i[3=57»—%,y=37u
Sol. Pi:x-y+2z=2 3 3

ject Topic PDF With Solution\Mathematics\Hindi\3D
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P,=2x+y-3=2

'?

1
1 e(1,2,0)
Fi| P

Let line of Intersection of planes P, and P, cuts
Xy plane in point Q.

= z—coordinate of point Q is zero

X—y=2}: 4 =2

X:—’y:—
and 2x+y =2 3 3
-2
= —,—,0
o5-39)
Vector parallel to the line of intersection
i)k
a=[1 -1 2|=-1+5]+3k
2 1 -1

Equation of Line of intersection

TR
3 3 z-0
= = :7\,

-1 5 3 (say)

Let coordinates of foot of perpendicular be

F(—X+i,5k—z,3kj
3 3

ﬁiz(—k +%)f+(5k—§j}+(3k)f<

PF-a=0
oLy 05 7% Loa =0
3 3
L= o oAl
3 105

Sol.

:>0L+B+y=7k+§

EEE
105/ 3
_s1

15

:>35(0c+B+y)=f—;><35=119

Official Ans. by NTA (1)
_ ) )~ s n

LoD _(=2) _-p r=2i+j+3k
2 1 3

Lo: (x=2) _y-r _z-3 r, =i+2j+4k
1 2 4

v
= [14-5) =1
=14-5L=1 or 14-51L=-1

:X:E or 3
5

". Integral value of A = 3.
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ALLEN®

7. Official Ans. by NTA (3)

Sol. P(1,2,-1)
n
N(A,0,-2) RN
i—k
PN.(i-k)=0
= N(1, 0, -1)
Now,
P(1,2,-1)

/Q(H’: 0: _M)

x+ty+2z=0 §+j+2f<

F),(1+3+212)=0

>u=-1

:>Q(_13 0’ 1)

PN=2jand PQ=2i+2j-2k

1
= cos o= ﬁ
8. Official Ans. by NTA (1)
k+1 4 6
Sol. 1 2 3[=0
3 21

k+D[2-6]-4[1-9]+6[2-6]=0
k=1

9.  Official Ans. by NTA (4)

Sol. Normal of req. plane (21 +]- f() X (I ~i- 12)
—2i+]-3k

Equation of plane

10.

Sol.

11.

Sol.

¢

2x+D+1(y-0)-3(z+2)=0

-2x+y-3z-8=0
2x—-y+3z+8=0

a+b+c=4

Official Ans. by NTA (5)

For infinite solutions
A=A =A,=A,=0

1 1 -1
A=1 2

2 -1 1

A=312+a)=0

Sa=-2

1(1+2B)-2(1+4)-(B-2)=0
B-7=0

B=7

S0+ P =5Ans.

Official Ans. by NTA (3)

BA = (1+4j-5k)

BA = (1+4j-5k)

ik
BAx/=fi=[-3 2 1
1 4 -5

>
ject Topic PDF With Solution\Mathematics\Hindi\3D

ai +bj+ck =—14i — j(14) + k (-14)
a=1,b=1,c=1
Planeis (x -2)+(y-3)+(z+2)=0

X+y+z-3=0

d=J3=d>=3
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12. Official Ans. by NTA (4) 15. Official Ans. by NTA (26)
Sol. Firstlineis (p+o, 20+ 1,30+ 1) x-1 y-3 z-4
Sol. L;: = =
and second line is (qf +4, 3q+ 6, 3q+ 7). D) 1 2
For intersection db+a=qB+4 .0 for foot of L r of (1,3,4) on x—2y-2z-3=0
20+1=3q+6 ..(0) A1+6)-2B3-20-(4-1t)-3=0
30+ 1=3q+7 ..(iii) (=2
for (il) & (iii) ¢ =1,q=-1 N
So footof L r = (3,-1,2)
So, from (i) a + =3
. ) o & point of intersection of L; with plane
Now, point of intersection is (a + 1,3,4)
. is (-11, -3, -8
It lies on the plane. dr‘(s of Lis <14€, 2. 10>
Hence, =5 & =-2 = <7,1,5>
13. Official Ans. by NTA (7) AN (0,0,6)
— -3 y+4 z+5
SOl- R L= X = = =
Q 1 IR d
= xy,z) = +3,-1—4,-6r-5) . ) 0 B(3’_1’2)‘L
Now, satisfying it in the given plane. Ti+ 3 +5k
We getr=-2. : 3 i
so, required point of intersection is T(1,-2,7). 3 -1 —4
Hence, PT =7. 7 1 5
14.  Official Ans. by NTA (2) d=ABsin0 =| e |
Sol. Equation of plane P can be assumed as

ject Topic PDF With Solution\Mathematics\Hindi\3D
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P:x+2y+3z+1+A(x-y-2-6)=0
P:(1+Ax+Q2-ANy+@B-Mz+1-6A

Il
=]

i, =(1+0)i+Q2-0)j+B-Mk
fi,.f, =0

2040 -2 -2)-B-1)=0

= 2420 -24A-3+A=0= x:%

U

U

x5

—~ p- 9z 14=

+—-—=0
PRI

= Tx+5y+9z=14
(0,1, 1) lieson P

e 1? +(43)° +(10)°
49+1+25

26

16. Official Ans. by NTA (3)
Sol. (x+y+4z—16)+A(—x+y+z—6)=0
Passes through (1,2,3)

_14a(=2) = =—%

2(x+y+4z-16)—(—x+y+2-6)=0
3Xx+y+72-26=0
17. Official Ans. by NTA (96)
x+1 y-1 z-3
6 7 8
3 5 7

Sol. Containing the line =0

Ix+1)-18(y-1)+9(z-3)=0
Xx-2y+z=0

w‘:m

PQ= = r

PQ*=96
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18.

Sol.

19.

Sol.

ALLEN® .
Official Ans. by NTA (4) 20. Official Ans. by NTA (1)
A(l~2.3) Sol. n =2 (/+m)
F=(1,-2,3)+1(2,3-6) m+n(/+m) =0
m+2(¢+m)’ =0
(1+27\,,—2+37\.,3—67\,) X_y+Z:5 2€2+2m2+5m€:()
2(£j2 +2+5(£j—0
(1+20) +2-3A+3-61=5 o o)
:>6—77\.:5:>>\.:l 2t2+5t+220
7 t+2)(2t+1) =0
9 1115 1
s0, P=(7’—7’7j = t=—2;——
2
2 2 2
1 1
AP=\/(1—EJ +(—2+Hj +(3—§j (i) —=-2 (i) —=—=
7 7 7 m 2
n n=-2¢
wp=[£)e 2430 =2
? ? ? £,-20,-270)
Official Ans. by NTA (4) (—2m,m,—-2m)
Required equation of plane (-2,1,-2) (1,-2,-2)
Py +2P,=0 cosE)z—_2_2+4=O:>O=E
(X—y-z-1)+A2x+y-32+4)=0 NCED) 2
. o L. 2 21. Official Ans. by NTA (72)
Given that its dist. From origin is
V21 Sol. Since R (3,5,7) lies on the plane 2x —y +7 + 3 = 0.
|42, 1] 2 Therefore, 6-5+y+3=0

Thus

JOL A1) + (=1 +(=3r—1) a1
= 21(4%—1)" =2(14)% + 81 +3)

— 33607 1684 +21 = 2817 + 16 + 6

— 30812 — 1841 +15=0

= 308A> —154% - 301 +15=0

— (20a—1)(1541—15)=0

1 15
= A=—o0r——
2 154

for A :% reqd. plane is

4x —y-52+2=0

=>y=-4

Now,

dr's of line QS
are 2, -1,1

equation of line QS is
x-1 y-3 z-4
2 -1 1
=FQ2rA+1,-A +3,A+4)

F lies in the plane

=2 +1)—-(-A+3)+(A+4)+3=0
=4A +2+A-3+A +7=0

= 6A+6=0=>A=-1.

= F(-1,4,3)

=2 (say) ‘G

Since, F is mid-point of QS.

Therefore, co-ordinated of S are (-3,5,2).

So, SR =+/36+0+36 =72
SR*=72.
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22. Official Ans. by NTA (1) oP(-1,2,-2)
Sol. Equation of plane is i
3x— 2y +42—T + (X +5y-22+9) =0 i
BG+MX+ (A -2y +(@—-20)z+9-7=0 L] L
—® >
passing through (1, 4, -3) Q(21,0,-1)
=3+A+20A-8-12+6A+9A-7=0
5 DR'sof PQ =(L+1,-2,2-2)
=>A=—
3 —
: : ~ PQLT
= equation of plane is
11x-4y-82+3=0 = v+ D)+ (=2)0) + 2 = W)(=1) =0
= a+pB+y=-23 1 | |
N :>}\‘:_:>Q(_>O>_j
23. Official Ans. by NTA (61) 2 2 2
-1 y-2 z+1
Sol. 2= =21 34
x=2A+1,y=3A+2,z=61-1 25. Official Ans. by NTA (7)
for point of intersection of line & plane Sol. Point (2, 2, -2) also lies on given plane
2L+ 1) -BAr+2)+ (6L -1)=6 S02+3%x2-2(-2)+p=0
Th=T=r=1 =2+6+4+B=0=>p=-12
point: (3, 5, 5) Alsoax1-5x3+2x-2=0
(distance)* = 3+ 1)+ (5 + 1)* + (5-2)*
>a-15-4=0=>a=19
=16+36+9 =061
" =19-12=7
24.  Official Ans. by NTA (4) o+p
Sol. Py :2x+3y+22=0 26. Official Ans. by NTA (2)
Sol. P;:x-2y-2z+1=0
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= 1, =2i+3]j+2k

P:x-2y+z=0

=1, = i-2j+k

Direction vector of line L. which is line of
intersection of P; & P,

f=q,xii,=7i-7k

=7}

DR's of L are (1, 0, —1)

X
= Equationof L : —=

P,:2x-3y-6z2+1=0
|x 2y 2z+1 |2x 3y — 6Z+1|

| Vitd+4 | | 243216 |
x—-2y-2z+1 _+2x—3y—6z+1
3 - 7

Since a;a, + bjb, + ¢1c, =20>0

.. Negative sign will give acute bisector
Tx—14y — 14z + 7 =—[6x — 9y — 18z + 3]
= 13x-23y-32z+10=0

1
[—2,0,—5j satisfy it .. Ans (2)
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27. Official Ans. by NTA (3) 29. Official Ans. by NTA (1)
Sol. 3y-2z-1=0 =3x-z+4 1
Sol x-% Y75 720
3y-22-1=0 D.R's = (0, 3, -2) o 7T T T
2 2
3x—z+4=0 D.R's = (3, -1, 0)

Let DR's of given line are a, b, ¢
Now3b-2c=0&3a-c=0
s.6a=3b=2c
a:b:¢c=3:6:9
Any pt on line

3K-1,6K+1,9K +1

Now 33K -1) +6(6K + 1)1 + 99K + 1) =0

:>K=l
3

Point on line = (0, 3, 4)

Given point (2, -1, 6)

— Distance = V4+16+4 :2\/8
Option (3)
28. Official Ans. by NTA (1)

Sol. P(9,6,9)

x=3 y-2 z-1
7 5 -9

Q=20,b,-a-9)

20+a_3 b+6_2 _2_1
2 _ 2 2

7 5 -9

14+9 b+2 a+2
14 10 13

=a=-56and b=-32

= |a+b|=88

4

x=0 y+2A z-X
1 1 1

(ay, —a).(b; xb,)

Shortest distance =

|b1><b2|
i j k
b, xb, =|1 % —%
1 1 1

=i l+l —} 1+l +k 1—l
2 2 2 2

» 3~ k _2i-3j+k

1— J—

2J2 2

byxb, 2i-3j+k

byxb,| 14

(3, =a))(b, xb,) _ (—7& - (—2% +lj + MQJ
2

|byxb, |
2i-3j+k
V14

‘—2k+6k—§+k

‘ J14 ‘2&

Sh=5,-2
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30. Official Ans. by NTA (3)

Sol. Normal vector :

A A A

i j k
301 —2|=-11i—j+17k
2 -5 -1

So drs of normal to the required plane is
<11,1, 17>
plane passes through (1, 2, -3)
So eqn of plane :
1Hx-D+1(y-2)+17z+3)=0

= 1lx+y+172+38=0

31. Official Ans. by NTA (4)

x-3 y-4 z-5

1 2 2

= x=3+t,y=2t+4,z=2t+5

Sol. Let

for point of intersection withx +y+z =17
3+t+2t+4+2t+5=17

= 5t=5=t=1

= point of intersection is (4, 6, 7)

distance between (1, 1, 9) and (4, 6, 7)

is V9+25+4 =+/38
32. Official Ans. by NTA (4)

So. X-l_y+l_z-1_,
2 3 2

=>PX,y,2)=Q2r+1,3r-1,-2r+1)

Since, QP L (2i+3j—2k)

=4r+2+9r-6+4r+2=0

2
=r=— 0,1,2
7 Q(0,1,2)
pf2L -1 13 :
17 17 17
N %:211—2&—211(
17
— x y-1 z-2
So, QP: —=—=
Q -3 4 3

33.

Sol.

34.

Sol.

Official Ans. by NTA (3)

n=/+m

Now, /> +m?*=n’>=(/+m)’

= 2/m =0

f/=0=m=n=1%

N

And, fm=0=>n=/= +—

N

So, direction cosines of two lines are

[O%ﬁ and [I fj

Thus, cosa=%:>oc= T

3
Official Ans. by NTA (3)
P
o7
0
ij ok
Normal to plane n=|1 1 -2
01 1
=3i—j+k
OP=2i-j+k
cos0 = 6+1+1 2
AR AL

. Projection of OP on plane = ‘OT" sin 0

option (3)




4

35.

Sol.

ALLEN® .
Official Ans. by NTA (44) 36. Official Ans. by NTA (4)
0 F=(3+0)i+(-1420)f+ (4+20)k Sol. x+2y+z=6
(y+2z=4)x2

0, :f=(3+2s)f+(3+2s)}+(4+s)f<
DR of 7, =(1,2,2)

DRof /,=(2,2,1)

DR of / (line Lto ¢, & /,)

=(-2,3,-2)

o0 T=—2pi+3uj—2pk

for intersection of £ & /,

3+t=-2p
-1+2t=3p
4+2t=-"2p

>t=-1&A=-1
.. Point of intersection P = (2, -3, 2)

Let pointon /, be Q (3 + 2s,3 + 2s, 2 +3)

Given PQ = V17 — (PQ? = 17
= (2s+ 1)> + (6 + 2s)> + (s)* =17
=952 +28s+20=0

=s=-2, —E
9

s # -2 as point lies on 1% octant.

Xx-3z2=-2 =>x=32-2=>y=4-2z

x+2=Z y_—4=Z

3 -2

= line of intersection of two planes is

Xx+2 y—-4

=z=A Let
3 ) (Let)

> AP 1% to line

PGA—2, 2L +4, 1)

é A

-2 +k
.-.E.(3i—2}+f<)=o
BA=5.3+F2A+2)(2)+(A-1).1=0

M- 15+4h—4+1-1=0

14X =20
L _10_ (16 8 10
7 777
16+8+10 34

21(a+ B +7) = 102
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37. Official Ans. by NTA (1) 39. Official Ans. by NTA (8)
- P(1,3,5) Sol. A(-2,-21,29)
T B(-1,-16,33)
Sol. / | M[] /4x5y+228
/ P(L.2,1) o 47_272’/
Q(a,B.y) -
Point Q is image of point P w.r.to plane, M is AB.PQ=0
mid point of P and Q, lies in plane — (I " 5} _ 612)((4 —k)i _4} " f() -0
I+a 3+B 5+vy
M s s — A — —0O =
( ) > o j =4-A-20-6=0
4x =5y +2z=28 =>Ai=-22
1+ + +
4(—“)—5(ﬂj+2(uj=8 A1) AV
2 2 2 :(ﬁj —H—4:4+8—4:8
Also PQ perpendicualr to the plane
— ﬁ) | & 40. Official Ans. by NTA (3)
a—1 _ -3 _Y -5 —k (let) Sol. A(l, 5,35),B(7,5,5),C(1,A, 7), D22, 1, 2)
4 -5 L
o =144k AB =6i-30k, BC=-6i(A-5)j+2k,
p=3-5k ~2) CD=(2h-1)i+(1-2)j-5k
y=5+2k
use (2) in (1) Points are coplanar
-5k -
2(1+4k)—5(uj+(10+2k)=8 6 0 =30
2 =0=| -6 A-5 2
2A -1 1-» -5
k=2
5
13 29 =6(-5L+25-2+2%)
from (2) o :?’B =1y :?
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38.

Sol.

S(a+B+y)=13+5+29=47
Official Ans. by NTA (2)

P i x+5y+7z2=3,
P,:x-3y-z=5

P3:x+5y+7z=§

so P, and P, are parallel.

~30(=6 + 6L — (242 — L — 10\ + 5))

= 6(=3% +23) — 30(-202 + 111 — 5 — 6 + 6})
= 6(=3% +23) — 30(=202 + 17% — 11)

= 6(=3% + 23 + 1002 — 85 + 55)

= 6(10A% — 88\ + 78) = 12(50% — 44\ + 39)
= 0= 12(5A\> — 441 + 39)

x1+x2:4_54
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41.

Sol.

42.

Sol.

ALLEN® .

Official Ans by NTA (2) p=2i+3]+4k
Plane passing through (42, 0, 0), (0, 42, 0), A A A

q=3i+4j+5k
(0,0, 42)
From intercept from, equation of plane is pxq= i+ 23 —k
X+y+z=42 AR (R

. AB-(pxq)| _ 1

Shortest distance = |————— = —

= x-1D)+Fy-19+((z-12)=0 |f)><q| J6

let a=x-1l,b=y-19,c=2z-12
a+b+c=0
Now, given expression is

a b c 42
3+ + + -
a’b? l4abc

b2c?  a’?
a’ +b’ +¢’ —3abc
a’b’c?

Ifa+b+c=0

3+

= a3+ b3+c3=3abc
=3

Official Ans by NTA (2)
(3,5,7) satisfy the line L;
3-a 5-2 7-b

¢ 3 4
A & 7=b_,

( 4
a+l=3 ()& b=3 (2

Vv, =<4,3,8>-<3,57>

v, =<1,-2,1>

v, =<10,3,4>

V.V, =0 = [(-6+4=0 = (=2
a+/=3 = a=1

x-1 y-2 z-3

L,:

2 3 4
L,: X-2_y-4_z-5
3 4 5
A=«<l,2,3>
B=<2,4, 5>
AB=<1,2,2>

43.

Sol.

1+

=

=

Official Ans by NTA (2)
V)

NP (123

$A /
Q
x+2y-3z+10=0
DCoflinez[ 3 om 1 ]
\/m2+10 \/m2+10 \/m2+10

3r

Qs(u S S S J
Jm? 410 Jm?2+10  Jm?+10

Qliesonx+2y—-3z+10=0

+10=0

3r 4 2mr _9_ 3r
Vm? +10 Vm? +10 Jm? +10

T

Vm? +10

T

Jm? +10

r’m?=m?2+ 10

(3-2m-3)=2

(—2m) =2

2

%m =m’+10 = %mzzlo = m2=4

|m| =2
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44.

Sol.

45.

Sol.

Official Ans. by NTA (4)

A(a,—2a,3) B(0,4,5)
® o
C:l—.'_l Ix+my+nz=0
(Oaiaail)

. m
C lies on plane = -ma—-n=0=—
n

CA || li +mj+nk

a-0 -a 4 m a

=—l....(1)

a

..(2)

I m n o 4
From (1) & (2)
1 -—a ) .
—=—=a"=4=a=2 (since a>0)
a 4
From (2) M _—1
n 2

Letm=—t = n=2t

2 2
—=—=[=t
I -t

Soplane: t(x -y +2z) =0

BD = i:\/g

J6
CD =+/BC? - BD?

=\/(02+62+62)—(\/8)2
=66

Official Ans. by NTA (2)
P@3,-1,2)

Q(L,2,-4)
PR||4i—]+2k

C=(0,-2,-1)

QS||-2i+]j-2k
dr's of normal to the plane

P, T & Q will be proportional to :

containing

T:(4rA+3,-A-1,2A+2)
=Qu+1Lp+2,2u-4)

4Ah+3="2p+1 = 2 +pu=-1
A+pu=-3 = A=2
& p=-5 A+pu=-3 =A=2

So point T : (11, -3, 6)

A

0R~(111-33+68) 1| 5 |

J5
O—A=(11§—3}+6f<)i(2j+f<)
OA=11i—]+7k
or
9i—5j+5k
|OA |=V121+1+49 =+/171

or

V81+25+25=+/131
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46.

Sol.

ALLEN®

Official Ans. by NTA (3)
B(2,4,-3)
A(-3,-6,1)
c
k: . 1
Point C is

2k-3 4k-6 -3k+1
k+1 k+1  k+1

x—=1 y+4 z+2
-1 2 3

Plane Ix + my + nz=0
I-1)+m(2)+n3)=0
—Il+2m+3n=0

It also satisfy point (1, -4, -2)
[—-4m-2n=0
Solving (1) and (2)
2m +3n=4m + 2n
n=2m
[—4m-4m =0
[=8m

L n
8 2
I'-m:n=8:1:2

[_m
1

Planeis 8x+y +2z=0

It will satisfy point C

2k -3 4k -6 -3k +1
8 + +2
(k+1) (k+1) ( k+1

16k —24+4k-6-6k+2=0
14k =28 k=2

J-o

47. Official Ans. by NTA (2)
x+1 y-3 z+2
1 -1
P (2,3,1)

Sol. Line

M

I(zx A +3,A-2)

PM=(2A—-3,A,—-A—3)
PM L (2i+]j-k)

AA-6+A+A+3=0

. ME[O,Z,_—SJ
2 2

.. Reflection (-2, 4, —-6)

x-2 y-1 z+1

Plane: | 3 -2 1 (=0

4 -3 5

:>k=l
2

= x-2)-10+3)-(y-1)A5-4)+(z+1)(-1)

=0

= -7x+14-11ly+11-z-1=0

= Tx+1ly+z=24
a=7,p=1Ly=1
a+B+y=19
48. Official Ans. by NTA (0)
Sol. Let point P is (o, B, )

Option (2)

oa—2B+y

()

Locus is

N

2 2 2
(x+y+2z) +(ﬁx nz) +(x 2y +12) _

3 0% +n?

6

1 1 1
xz(—+—j+ 2+z2(—+ j+2zx(——
2 (P40 y 2+’ 2

Since its given that x2+ y2+ z2=9

After solving ¢ =n

/n

0 +n?

jlg
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49. Official Ans. by NTA (4) 51. Official Ans. by NTA (28)
Sol. P43,
A i
EQ(2,3,—5)
N A A A .
G +2j+3k) Planeis 1(x-3)-3(y-0)+3(z+2)=0
n=jx(i+2j+3k) x-3y+3z+3=0
= 3i+0j+k @+b+c+d), =28
So,(-3))(x-1)+0(y-2 1)(z-3)=0
0 &-H+0G -2+ D -3) 52.  Official Ans. by NTA (4)
=-3x+z=0
] Sol. Letplaneisx—2y+2z+A=0
Option 4
Alternate : distance from (1,2,3) =1
Required plane is |}L + 3|
=>—=1=1=0,-6
Xy z
O 1 0=0 :}a:l’b:—2,0=2,d=—60r0
1 2 3
b-d=4or-2,c—a=1
=3x-z=0
50. Official Ans. by NTA (4) =k=dor-2
Sol. Required plane is 53. Official Ans. by NTA (38)
P1+Ap=RQ4+30)x—(7T+50)y x—1 y+6 z+5
Sol. Equation of plane is | 3 4 2 |=0
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+(@4+40)z-3+11A=0;
which is satisfied by (-2, 1, 3).

Hence, A = 1
6

Thus, plane is 15x - 47y + 28z -7 =0
So,2a+b+c-7=4

I

Now (1, -1, ) lies on it so

0 5 o+5
3 4 2 |[=0 =50+38=0=150|=38
4 -3 7




