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1. ekuk lery P fcanqvksa (1, 0, 1), (1, –2, 1) rFkk (0, 

1, –2) ls  gksdj  tkrk  gSA  ekuk  ,d  lfn'k  

, lery P ds lekarj gS] lfn'k 

 ds yEcor~ gSa rFkk 

 dks lUrq"V djrk gS] rks  

(a – b + g)2 cjkcj gS __________A 

2. ;fn js[kkvksa , l Î R, 

a > 0 rFkk , m Î R ds 

e/; U;wure nwjh 9 gS] rks a cjkcj gS ________A 

3. js[kk,¡ x = ay – 1 = z – 2 rFkk x = 3y – 2 = bz – 2, 

(ab ¹ 0) leryh; gSa] ;fn : 

 (1) b = 1,  (2) a = 1,  

 (3) a = 2, b = 2 (4) a = 2, b = 3 

4. ekuk Q, fcUnq (2, 3, –1) dk js[kk  

L: esa niZ.k izfrfcEc gSA ekuk 

,d lery P fcUnq Q ls gksdj tkrk gS rFkk js[kk 

L, P ij yEcor~ gSA rks fuEu esa ls dkSu lk fcUnq 

lery P ij gS \ 

 (1) (–1, 1, 2)  (2) (1, 1, 1) 

  (3) (1, 1, 2)  (4) (1, 2, 2)  

5. ekuk L, leryksa  rFkk 

 dh izfrPNsnu js[kk gSA ;fn 

fcUnq (1, 2, 0) ls js[kk L ij Mkys x, yEc dk ikn 

P(a , b, g) gS] rks 35(a + b + g) dk eku cjkcj gS & 

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

6. ;fn ljy js[kkvksa 3(x – 1) = 6(y – 2) = 2(z – 1) 

rFkk 4(x – 2) = 2(y – l) = (z – 3), l Î R ds chp 

dh U;wure nwjh  gS] rks l dk iw.kkZad eku 

cjkcj gS & 

 (1) 3 (2) 2 (3) 5 (4) –1 

7. ekuk ljy js[kk  ij fcUnq P (1, 2, –1) 

ls Mkys x, yEc dk ikn N gSA ekuk P ls lery]  

x + y + 2z = 0 ds lekUrj [khaph xbZ ,d js[kk]L 

dks fcUnq Q ij feyrh gSA ;fn js[kkvksa PN rFkk 

PQ ds chp dk U;wudks.k a gS] rks cosa cjkcj gS : 

 (1)  (2)   (3)   (4)   

8. ;fn js[kk,¡  rFkk 

 leryh; gSa] rks k dk eku 

gS _______A 

9. ekuk fcanq (–1, 0, –2) ls gksdj tkus okys rFkk 

leryksa 2x  +  y  –  z  =  2  vkSj x  –  y  –  z  =  3  ij 

yEcor lery dk lehdj.k ax + by + cz + 8 = 0 

gS] rks a + b + c dk eku cjkcj gS : 

 (1) 3 (2) 8 (3) 5 (4) 4 

10. ;fn okLrfod la[;kvksa a rFkk b ds fy, jSf[kd 

lehdj.k fudk; : 

 x + y – z = 2, x + 2y + az = 1, 2x – y + z = b 

 ds vuar gy gSa] rks a + b cjkcj gS ________A 

= a +b + g
r

ˆ ˆ ˆa i j k

( )+ +ˆ ˆ ˆi 2j 3k

( )× + + =
r

ˆ ˆ ˆa i j 2k 2

( )= a + + + l - +
ur

1
ˆ ˆ ˆ ˆˆ ˆr i 2 j 2k i 2 j 2k

( )= - - + m - -
ur

2
ˆ ˆ ˆˆ ˆr 4i k 3i 2 j 2k

{ }Î -a R 0 { }Î -b R 0

- - -
= =

x 3 y 1 z 2
2 1 1

( )- + =
r ˆ ˆ ˆr. i j 2k 2

( )+ - =
r ˆ ˆ ˆr. 2i j k 2

1

38

x y z
L :

1 0 1
= =

-

1

5

3
2

1

3

1

2 3

- - -
= =

x k y 2 z 3
1 2 3

+ + +
= =

x 1 y 2 z 3
3 2 1
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11. ekuk lery P fcanq (3, 7, –7) ls gksdj tkrk gS 

rFkk js[kk  blesa fLFkr gSA 

;fn lery P dh ewyfcanw ls nwjh d gS] rks d2 

cjkcj gS _________A 

12. okLrfod la[;kvksa a rFkk b ¹ 0 ds fy,] ;fn ljy 

js[kkvksa  rFk 

 dk izfrPNsnu fcanq] lery 

x + 2y – z = 8 ij gS] rks a - b cjkcj gS % 

 (1) 5 (2) 9  (3) 3 (4) 7 

13. fcanqvksa Q(3, –4, –5) rFkk R(2, –3, 1) dks feykus okyh 

js[kk rFkk lery 2x + y + z = 7 ds izfrPNsnu fcanq 

ls fcanq P(3, 4, 4) dh nwjh gS ______A 

14. ,d lery P esa js[kk 

 x + 2y + 3z + 1 = 0 = x – y – z – 6 fLFkr gS rFkk 

P, lery –2x + y + z  + 8 = 0 ds yacor gSA rks 

fuEu esa ls dkSu&lk fcanq lery P ij gS : 

 (1) (–1, 1, 2)  (2) (0, 1, 1) 

 (3) (1, 0, 1)  (4) (2, –1, 1)  

15. ekuk js[kk  dk lery 

x – 2y – z = 3 esa iz{ksi js[kk L gSA ;fn fcUanq (0,0,6) 

dh L ls nwjh d gS] rks d2 cjkcj gS _______. 

16. ekuk P ,d lery gS tks fcUnq (1,2,3) rFkk leryksa 

 vkSj  dh 

izfrPNsnu js[kk ls gksdj tkrk gSA rks fuEu esa ls 

dkSu lk fcUnq P ij fLFkr ugh gS\ 

 (1) (3, 3, 2)  (2) (6, –6, 2) 

 (3) (4, 2, 2)  (4) (–8, 8, 6)  

17. ekuk fcUnq P(7,–2,13) ls lery] ftlesa js[kk,¡ 

 rFkk . 

fLFkr gS] ij Mkys x;s yac dk ikn Q gSA rks (PQ)2 

cjkcj _______ gSA 

18. fcanq (1, –2, 3) dh] ,d js[kk ftlds fnd~ vuqikr 

2, 3, –6 gSa]  ds lekarj lery x – y + z  = 5 ls 

nwjh gS:  

 (1) 3 (2) 5 (3) 2 (4) 1  

19. ewyfcanq ls  dh nwjh ij ,d lery] ftlesa  

leryksa x – y – z – 1 = 0 rFkk 2x + y – 3z + 4 = 0 

dh izfrPNsnu js[kk fLFkr gS] dk lehdj.k gS: 

 (1) 3x – y – 5z + 2 = 0 (2) 3x – 4z + 3 = 0 

 (3) –x + 2y + 2z – 3 = 0 (4) 4x – y – 5z + 2 = 0 

20. ljy js[kkvksa] ftuds fnd~&dkslkbu lehdj.kksa  

2l + 2m – n = 0 rFkk mn + nl + lm = 0 }kjk fn,s 

x, gSa] ds chp dk dks.k gS : 

 (1)   (2)  

 (3)  (4)   

21. ekuk lery 2x  –  y  +  z  +  3  =  0  ds lkis{k fcUnq 

Q(1, 3, 4) dk niZ.k izfrfcac S gS rFkk ekuk bl 

lery ij ,d fcUnq R (3, 5, g) gSA rks js[kk [k.M 

SR dh yackbZ dk oxZ gS __________A 

22. ekuk lery] tks fcUnq (1, 4, –3) ls gksdj tkrk 

gS rFkk ftlesa leryksa 3x – 2y + 4z – 7 = 0 rFkk 

x + 5y – 2z + 9 = 0, dh izfrPNsnu js[kk fLFkr gS] dk 

lehdj.k ax + by + gz + 3 = 0, gS] rks a + b + g 

cjkcj gS :  

 (1) –23 (2) – 15 (3) 23 (4) 15 

- - +
= =

-
x 2 y 3 z 2

3 2 1

- a - -
= =

x y 1 z 1
1 2 3

- - -
= =

b
x 4 y 6 z 7

,
3 3

x 1 y 3 z 4
2 1 2
- - -

= =

( )ˆ ˆ ˆr i j 4k 16× + + =
r ( )ˆ ˆ ˆr i j k 6× - + + =

r

x 1 y 1 z 3
6 7 8
+ - -

= =
x 1 y 2 z 3

3 5 7
- - -

= =

2
21

2
p 1 4

cos
9

- æ öp - ç ÷
è ø

1 8
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9
- æ ö
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23. fcanq (–1, –1, 2) ls js[kk  

rFkk lery 2x – y + z = 6 ds izfrPNsnu fcanq dh 

nwjh dk oxZ cjkcj gS _________. 

24. fcanq (–1, 2, –2) dh leryksa 2x + 3y + 2z = 0 vkSj 

x – 2y + z = 0 dh izfrPNsnu js[kk ls nwjh gS % 

 (1)  (2)  (3)  (4)  

25. ekuk js[kk , lery  

x + 3y – 2z + b = 0 esa fLFkr gSA rks (a + b) cjkcj 

gS____A 

26. ekuk nks leryksa x – 2y – 2z + 1 = 0 rFkk  

2x – 3y – 6z + 1 = 0 ds U;wu dks.k dk lef}Hkktd 

lery P gSA rc buesa ls dkSu lk fcUnq P ij 

fLFkr gS ?  

 (1)   (2)  

 (3) (0, 2, –4)  (4) (4, 0, – 2) 

27. js[kk 3y  –  2z  –  1  =  0   =  3x  –  z  +  4  dh fcUnq 

(2, – 1, 6) ls nwjh gS : 

 (1)  (2)  (3)  (4)  

28. ekuk a, b Î R. ;fn fcUnq P(a, 6, 9) dk js[kk] 

 esa niZ.k izfrfcEc (20, b, –a –9), 

gS] rks |a + b| cjkcj gS : 

 (1) 88  (2) 86  (3) 84 (4) 90 

29. ekuk l ,d iw.kk±d gSA ;fn js[kkvksa x – l = 2y – 1 = –2z 

rFkk x  = y + 2l = z  – l ds chp dh U;wure nwjh 

 gS, rks |l| cjkcj gS _______. 

30. ml lery] tks (1, 2, –3) ls gksdj tkrk gS rFkk 

leryksa] 3x + y – 2z = 5 rFkk 2x – 5y – z = 7 ds 

yEcor~ gS, dk lehdj.k gS%  

 (1) 3x – 10y – 2z + 11 = 0 

 (2) 6x – 5y – 2z – 2 = 0 

 (3) 11x + y + 17z + 38 = 0 

 (4) 6x – 5y + 2z + 10 = 0 

31. js[kk]  rFkk lery  

x + y + z = 17 ds izfrPNsnu fcUnq dh fcUnq (1,1,9) 

ls nwjh gS: 

 (1)    (2)  

 (3) 38  (4)  

32. fcanq (0,1,2) ls gksdj tkus okyh rFkk js[kk 

 ds  yacor  js[kk  dk  

lehdj.k gS% 

 (1)  (2)  

 (3)  (4)  

33. ekuk nks js[kk,sa ftudh fnDdksT;k;sa lehdj.kksa l+m–n = 0 

rFkk l2 + m2 – n2 = 0 dks lUrq"V djrh gSa] ds chp 

,d dks.k a gSA rks sin4a + cos4a dk eku gS % 

 (1)  (2)  (3)  (4)  

34. ,d lery] fcanqvksa A(1,  2,  3),  B(2,  3,  1)  rFkk  

C(2, 4, 2) ls gksdj tkrk gS ;fn O ewy fcUnq gS 

rFkk P, fcUnq (2, –1, 1) gS] rks bl lery ij  

 ds iz{ksi dh yEckbZ gS : 

 (1)  (2)  (3)  (4)  

x 1 y 2 z 1
2 3 6
- - +

= =

1

2
5
2

42
2

34
2

x 2 y 2 z 2
5 2

- - +
= =

a -

1
3,1,

2
æ ö-ç ÷
è ø

1
2,0,

2
æ ö- -ç ÷
è ø

26 2 5 2 6 4 2

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

= =
-

7

2 2

x 3 y 4 z 5
1 2 2
- - -

= =

2 19 19 2

38

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

= =
-

x y 1 z 2
3 4 3

- -
= =

x y 1 z 2
3 4 3

- -
= =

-

x y 1 z 2
3 4 3

- -
= =

-
x y 1 z 2
3 4 3

- -
= =

-

3
4

3
8

5
8

1
2
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2
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2
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35. ewy fcUnq ls gksdj tkusokyh ,d js[kk 'l'] js[kkvksa  

  

  

 ij yEcor gSA ;fn 'l2' ij izFke v"Vka'kd esa ,d 

fcUnq (a, b, c) dh 'l' rFkk 'l1' ds izfrPNsnu fcUnq ls 

nwjh  gS] rks 18(a + b + c) cjkcj gS ______. 

36. ekuk leryksa x  + 2y + z  = 6 rFkk y  + 2z = 4 ds 

izfrPNsnu ls izkIr js[kk L gSA ;fn (3, 2, 1) ls 

js[kk L ij yEc dk ikn fcanq P(a, b, g) gS] rks 

21(a + b + g) dk eku cjkcj gS :  

 (1) 142  (2) 68  (3) 136  (4) 102  

37. ;fn lery 4x–5y+2z=8 ds lkis{k fcanq (1, 3, 5) dk 

niZ.k izfrfcEc (a,b, g) gS] rks 5(a + b + g) cjkcj gS: 

 (1) 47 (2) 43 (3) 39 (4) 41 

38. rhu leryksa  

 P1 : 3x + 15y + 21z = 9, 

 P2 : x – 3y – z = 5 rFkk 

 P3 : 2x + 10y + 14z = 5 

 dk fopkj dhft,A rc] fuEu esa ls dkSu lk ,d lR; gS \ 

 (1) P1 rFkk P2 lekarj gS 

 (2) P1 rFkk P3 lekarj gS 

 (3) P2 rFkk P3 lekarj gS 

 (4) P1,P2 rFkk P3 rhuksa lekarj gS 

39. ekuk fcanq (4,–2,2) ls gksdj tkus okys ,d lery 

ij ,d fcanq (l,2,1) gSA ;fn ;g lery] fcanqvksa 

(–2,–21,29) rFkk (–1, –16, 23) dks feykus okyh 

js[kk ds yacor gS] rks  cjkcj 

gS_________A 

40. ;fn (1,5,35), (7,5,5), (1,l,7) rFkk (2l,1,2) 

leryh; gSa] rks l ds lHkh laHko ekuksa dk ;ksxQy 

gS% 

 (1)  (2)  (3)  (4)  

41. ekuk fcUnqvksa (42, 0, 0), (0, 42, 0) rFkk (0, 0, 42) 

ls  gksdj  tkus  okys  lery  P ij (x, y, z) ,d 

LosPN fcanq gS] rks O;atd  

  

  

 dk eku gS % 

 (1) 0 (2) 3 (3) 39 (4) –45 

42. ;fn js[kk , l ¹ 0 ij] 

fcUnq (4, 3, 8) ls yEc dk ikn (3, 5, 7) gS] rks 

js[kk L1 rFkk js[kk ds 

chp dh U;wure nwjh cjkcj gS : 

 (1)  (2)  (3)  (4)  

43. ;fn lery x + 2y – 3z + 10 = 0 ls fcanq  

(1, –2, 3) dh js[kk ds lekUrj 

nwjh gS] rks |m| dk eku cjkcj gS ______ A 

44. ;fn a  >  0  ds fy,] fcanqvksa A(a, –2a, 3) rFkk  

B(0, 4, 5) ls lery lx +my + nz = 0 ij yEcksa ds 

ikn Øe'k% fcanq C(0, –a, –1) rFkk D gSa] rks js[kk 

[kaM CD dh yEckbZ gS : 

 (1)    (2)   

 (3)   (4)  

1
ˆ ˆ ˆ: r (3 t)i ( 1 2t) j (4 2t)k= + + - + + +

r
l

2
ˆ ˆ ˆ: r (3 2s)i (3 2s) j (2 s)k= + + + + +

r
l

17

2
4

4
11 11
l læ ö - -ç ÷

è ø

39
5

39
5

-
44
5

44
5

-

2 2 2 2

x 11 y 19
3

(y 19) (z 12) (x 11) (z 12)

- -
+ +

- - - -

2 2

z 12 x y z
14(x 11)(y 19)(z 12)(x 11) (y 19)

- + +
+ -

- - -- -

1
x a y 2 z b

L :
3 4

- - -
= =

l

2
x 2 y 4 z 5

L :
3 4 5
- - -

= =

1
2

1

6
2
3

1

3

x 1 2 y z 3
3 m 1
- - +

= =

7
2

31 41

55 66
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45. ekuk nks fcanqvks P rFkk Q ds fLFkfr lfn'k Øe'k%  

 rFkk  gSaA ekuk nks fcanq R 

rFkk S bl izdkj gSa fd js[kkvksa PR rFkk QS ds 

fnd~ vuqikr Øe'k% (4, –1, 2) rFkk (–2, 1, –2) gSaA 

ekuk js[kkvksa PR rFkk QS dk izfrPNsnu fcanq T gSA 

;fn lfn'k , lfn'kksa  rFkk  ds yEcor 

gS rFkk  lfn'k  dh yEckbZ  bdkbZ gS] rks A 

ds ,d fLFkfr lfn'k dk ekikad gS : 

 (1)   (2)  

 (3)   (4)  

46. ekuk P ,d lery lx  +  my  +  nz  =  0  gS] ftlesa 

js[kk  fLFkr gSA ;fn lery 

P, fcanqvksa A(–3, –6, 1) rFkk B(2, 4, –3) dks feykus 

okys js[kk [kaM AB dks k  :  1  ds vuqikr ck¡Vrk gS] 

rks k dk eku cjkcj gS : 

 (1) 1.5 (2) 3 (3) 2 (4) 4 

47. ;fn fcanq (2, 3, 1) ds js[kk  

ds lkis{k niZ.k izfrfcEc ls gksdj tkus okys 

lery] ftlesa js[kk  fLFkr gS] 

dk lehdj.k ax + by + gz = 24gS] rks a + b + g 

cjkcj gS:   

 (1) 20  (2) 19  (3) 18  (4) 21 

48. ekuk P ,d  LosPN  fcanq  gS  ftldh  leryksa  

x + y + z = 0, lx – nz = 0 rFkk x – 2y + z  = 0 ls 

nwfj;ksa ds oxks± dk ;ksxQy 9 gSA ;fn fcanq P dk 

fcanqiFk x2 + y2 + z2 = 9 gS, rks l – n dk eku cjkcj 

gS_______A 

49. fcUnq (1, 2, 3) ls gksdj tkus okys lery] ftlesa 

y-v{k fLFkr gS] dk lehdj.k gS : 

 (1) x + 3z = 10 (2) x + 3z = 0 

 (3) 3x + z = 6 (4) 3x – z = 0 

50. ;fn leryksa  2x – 7y + 4z – 3 = 0,  

 3x – 5y + 4z + 11 = 0 dh izfrPNsnu js[kk rFkk fcUnq 

(–2, 1, 3) ls gksdj tkus okys lery dk lehdj.k 

ax + by + cz – 7 = 0 gS] rks 2a + b + c – 7 dk eku 

gS ________A 

51. ekuk fcanqvksa (4,–3,1) rFkk (2,  3,  –5)  dks feykus 

okyh js[kk dks lery ax  +  by  +  cz  +  d  =  0  

ledks.k ij lef}Hkkftr djrk gSA ;fn a, b, c, d 

iw.kk±d gSa rks (a2 +  b2 +  c2 +  d2) dk U;wure eku 

gS_____A 

52. lery x – 2y + 2z – 3 = 0 ds lekarj rFkk fcanq  

(1, 2, 3) ls bdkbZ nwjh ij leryksa ds lehdj.k 

ax + by + cz + d = 0 gSaA ;fn (b – d) = K(c – a), 

rks K dk /kukRed eku gS_____A 

53. ekuk P ,d lery gS ftlesa js[kk 

 fLFkr gS rFkk tks js[kk ds 

lekarj gSA ;fn fcUnq  

(1, –1, a) lery P ij gS] rks |5a| dk eku cjkcj 

gSa______ 

ˆ ˆ ˆ3i j 2k- + ˆ ˆ ˆi 2j 4k+ -

TA
uuur

PR
uuur

QS
uuur

TA
uuur

5

482 171

5 227

1 x y 4 z 2
1 2 3
- + +

= =

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

= =
-

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

= =

x 1 y 6 z 5
3 4 2
- + +

= =

x 3 y 2 z 5
4 3 7
- - +

= =
-
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SOLUTION 

1. Official Ans. by NTA (81) 

Sol. Equation of plane : 

  

 Þ 3x – z – 2 = 0 

 || to 3x – z – 2 = 0 

 Þ  .... (1) 

   

 Þ   a + 2b + 38 = 0 .... (2) 

         

 Þ a + b + 28 = 2 .... (3) 

 on solving 1, 2 & 3 

 a = 1,   b = –5,  8 = 3 

 So (a – b + 8) =  

2. Official Ans. by NTA (6) 

Sol. If  and  

 then shortest distance between two lines is 

  

 \  

  

 \   

 or  a = 6 

3. Official Ans. by NTA (1) 

Sol.  

  

  

  

  

  

4. Official Ans. by NTA (4) 

Sol. Plane p is  to line 

  

 & passes through pt. (2, 3) equation of plane p 

 2(x – 2) + 1 (y – 3) + 1 (z + 1) = 0 

 2x + y + z – 6 = 0 

 pt (1,2,2) satisfies above equation 

x 1 y 0 z 1

1 1 2 1 1 0

1 0 0 1 1 2

- - -
- - =
- - +

ˆ ˆ ˆa i j k= a + b + g
r

3 8 0a - =

a
r ^ ˆ ˆi 2j 3k+ +

ˆ ˆ ˆa.(i j 2k) 0+ + =
r

81

r a b= + l
rr r

r c d= + l
rr r

(a c).(b d)
L

| b d |
- ´

=
´

r rr r

ˆ ˆ ˆa – c (( 4)i 2j 3k)= a + + +
r r

ˆ ˆ ˆb d (2i 2 j k)
| b d | 3

´ + +
=

´

r r

ˆ ˆ ˆ(2i 2 j k)ˆ ˆ ˆ(( 4)i 2 j 3k). 9
3

+ +
a + + + =

+ -
= =

x 1 z 1
y

a a

+
= =

x 2 z
y

3 3 / b

æ ö= Þ - - - - =ç ÷
è ø

- -

a 1 a

3 3
3 1 0 a 1(a 3) 0

b b
1 0 1

- - + =
3

a a 3 0
b

{ }= Î -b 1,a R 0

^ r

- - -
= =

x 3 y 1 z 2
2 1 1
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5. Official Ans. by NTA (2) 

Sol. P1 : x – y + 2z = 2 

 P2 = 2x + y – 3 = 2 

  

 Let line of Intersection of planes P1 and P2 cuts 

xy plane in point Q. 

 Þ z–coordinate of point Q is zero 

 Þ    

 Þ  

 Vector parallel to the line of intersection 

  

 Equation of Line of intersection   

  

 Let coordinates of foot of perpendicular be  

   

  

  

 Þ  

 Þ 35l =   Þ   

 Now,  

 Þ a + b + g =  

  

  

  

6. Official Ans. by NTA (1) 

Sol. L1:  =  =     

 L2:  =  =          

  

 Shortest distance = Projection of  on  

  

  

  

  

 Þ |14 – 5l| = 1 

 Þ 14 – 5l = 1  or  14 – 5l = –1 

 Þ l =   or  3 

 \ Integral value of l = 3. 

x y 2 4 2
x ,y

and 2x y 2 3 3

- = ü -
Þ = =ý+ = þ

-æ ö
ç ÷
è ø

4 2
Q , ,0

3 3

= - = - + +
-

r

ˆ ˆ ˆi j k
ˆ ˆ ˆa 1 1 2 i 5 j 3k

2 1 1

( )
- + -

= = = l
-

4 2
x y z 03 3 say

1 5 3

æ ö-l + l - lç ÷
è ø

4 2
F ,5 ,3

3 3

( )æ ö æ ö= -l + + l - + lç ÷ ç ÷
è ø è ø

uur 1 8ˆ ˆ ˆPF i 5 j 3 k
3 3

× =
uur r

PF a 0

-
l - + l + l =

1 40
25 9 0

3 3

41
3

l =
41

105

a = -l + b = l - g = l
4 2

, 5 , 3
3 3

l +
2

7
3

æ ö= +ç ÷
è ø

41 2
7

105 3

=
51
15

( )Þ a + b + g = ´ =
51

35 35 119
15

( )-x 1
2

( )-y 2

1

( )-z 1
3

$= + +
ur

1
ˆ ˆr 2i j 3k

( )-x 2
1

- ly
2

-z 3
4

= + +
ur

2
ˆ ˆ ˆr i 2j 4k

r

a ´
ur ur

1 2r r

( )1 2

1 2

a. r r

r r

´
=

´

r ur ur

ur ur

( )
l -

× ´ = = - l
r ur ur

1 2

1 2 2

a r r 2 1 3 14 5

1 2 4

´ =
ur ur

1 2r r 38

- l
\ =

1 14 5

38 38

13
5
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7. Official Ans. by NTA (3) 

Sol.  

  

 Þ N(1, 0, –1) 

 Now,  

  

  

 Þ µ = –1 

 Þ Q (–1, 0, 1) 

  

 Þ cos a =  

8. Official Ans. by NTA (1) 

Sol.   

 (k + 1)[2 – 6] – 4[1 – 9] + 6[2 – 6] = 0  

 k = 1 

9. Official Ans. by NTA (4) 

Sol. Normal  of req. plane  

  

 Equation of plane 

 –2(x + 1) + 1(y – 0) – 3(z + 2) = 0 

 –2x + y – 3z – 8 = 0 

  2x – y + 3z + 8 = 0 

 a + b + c = 4 

10. Official Ans. by NTA (5) 

Sol. For infinite solutions  

  

  

  

  

  

  

  

  

 b = 7  

 \ a + b = 5 Ans. 

11. Official Ans. by NTA (3) 

Sol.  

  

  

  

 a = 1, b = 1, c = 1 

 Plane is (x – 2) + (y – 3) + (z + 2) = 0 

 x + y + z –3 = 0 

  

- =
uuur

ˆ ˆPN.(i k) 0

( )+ + =
uuur

ˆ ˆ ˆPQ. i j 2k 0

= = + -
uuur uuur

ˆ ˆ ˆ ˆPN 2j and PQ 2i 2j 2k

1

3

k 1 4 6

1 2 3 0

3 2 1

+
=

( ) ( )+ - ´ - -ˆ ˆ ˆ ˆˆ ˆ2i j k i j k

= - + -ˆ ˆ ˆ2i j 3k

D = D = D = D =1 2 3 0

-
D = a =

-

1 1 1

1 2 0

2 1 1

D = a =
-

3 0 0

1 2 0

2 1 1

( )D = + a =3 2 0

Þ a = -2

-
D = - =

b
2

1 2 1

1 1 2 0

2 1

( ) ( ) ( )+ b - + - b - =1 1 2 2 1 4 2 0

b - =7 0

( )= + -
uuur

ˆ ˆ ˆBA i 4 j 5k

( )= + -
uuur

ˆ ˆ ˆBA i 4 j 5k

´ = = -
-

uuur r r
l

ˆ ˆ ˆi j k

BA n 3 2 1

1 4 5

( ) ( )ˆ ˆ ˆ ˆ ˆ ˆai bj ck 14i j 14 k 14+ + = - - + -

= Þ =2d 3 d 3
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12. Official Ans. by NTA (4) 

Sol. First line is (f + a, 2f + 1, 3f + 1) 

 and second line is  (qb + 4, 3q + 6, 3q + 7). 

 For intersection f + a = qb + 4   ...(i) 

   2f + 1 = 3q + 6   ...(i) 

   3f + 1 = 3q + 7   ...(iii) 

 for (ii) & (iii)  f  = 1, q = –1 

 So, from (i) a + b = 3 

 Now, point of intersection is (a + 1,3,4) 

 It lies on the plane. 

 Hence, a = 5 & b = -2 

13. Official Ans. by NTA (7) 

Sol.  

 Þ (x,y,z)  (r + 3, –r – 4, –6r – 5) 

 Now, satisfying it in the given plane. 

 We get r = –2. 

 so, required point of intersection is T(1,–2,7). 

 Hence, PT = 7. 

14. Official Ans. by NTA (2) 

Sol. Equation of plane P can be assumed as 

  
  P : x + 2y + 3z + 1 + l (x – y – z – 6) = 0 
 Þ P : (1 + l)x + (2 – l)y + (3 – l)z + 1 – 6l 

= 0 

 Þ  

 \  

 Þ 2(1 + l) – (2 – l) – (3 – l) = 0 

 Þ 2 + 2l – 2 + l – 3 + l = 0 Þ  

 Þ P :  

 Þ 7x + 5y + 9z = 14 

  (0, 1, 1) lies on P 

15. Official Ans. by NTA (26) 

Sol. L1 :  

 for foot of  of (1, 3, 4)  on  x – 2y – z – 3 = 0 

 (1 + t) – 2(3 –2t) – (4 – t) – 3 = 0 

 Þ t = 2 

 So foot of  (3, –1, 2) 

 & point of intersection of  L1 with plane 

 is (–11, –3, –8)  
 dr's of L is <14, 2, 10> 
   <7, 1, 5> 

  

   

 Þ  

16. Official Ans. by NTA (3) 
Sol.  
 Passes through (1,2,3) 

 
 

  

 3x + y + 7z – 26 = 0 
17. Official Ans. by NTA (96) 

Sol. Containing the line  

 9(x + 1) – 18 (y – 1) + 9(z– 3) = 0 

 x – 2y + z = 0 

 PQ =  

 PQ2 = 96 

- + +
- = = =

- -

uuur x 3 y 4 z 5
QR : r

1 1 6

º

1
ˆ ˆ ˆn (1 )i (2 – )j (3– )k= + l + l + l

r

1 2n .n 0=
r r

3
4

l =

7x 5 9z 14
y 0

4 4 4 4
+ + - =

x 1 y 3 z 4
2 1 2
- - -

= =

r^

r^ A

@

2 2 2

ˆ ˆ ˆi j k

3 1 4

7 1 5
d ABsin | |

7 1 5

- -

= q =
+ +

2 2 2
2 1 (43) (10)

d 26
49 1 25

+ += =
+ +

( ) ( )x y 4z 16 x y z 6 0+ + - + l - + + - =

( ) 1
1 2

2
- + l - Þ l = -

( ) ( )2 x y 4z 16 x y z 6 0+ + - - - + + - =

x 1 y 1 z 3

6 7 8 0

3 5 7

+ - -
=

+ +
=

7 4 13
4 6

6
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18. Official Ans. by NTA (4) 

Sol.  

    

  

            

  

  

19. Official Ans. by NTA (4) 

Sol. Required equation of plane  

 P1 + lP2 = 0 

 (x – y – z – 1) + l(2x + y – 3z + 4) = 0 

 Given that its dist. From origin is  

 Thus  

  

  

 Þ  

 Þ  

 Þ  

  

 for  reqd. plane is  

 4x – y – 5z + 2 = 0 

20. Official Ans. by NTA (1) 

Sol.  n  = 2   

   

   

   

    

 2t2 + 5t + 2 = 0  

 (t + 2) (2t + 1)  = 0  

 Þ   

(i)   

  

  

 (–2, 1, –2) 

(ii)  

n = –2l 

(l, –2 l , –2 l ) 

(1, –2, –2)  

  

21. Official Ans. by NTA (72) 

Sol. Since R (3,5,g) lies on the plane 2x – y + z + 3 = 0. 

 Therefore, 6 – 5 + g + 3 = 0  
 Þ g = – 4 
 Now,  
 dr's of line QS  
 are 2, –1,1 
 equation of line QS is 

  

 Þ F(2l + 1, – l  + 3, l + 4) 
 F lies in the plane 
 Þ  2(2l + 1) – (–l + 3) + (l + 4) + 3 = 0 
 Þ 4 l  + 2 + l – 3 + l  + 7 = 0 
 Þ  6 l + 6 = 0 Þ l = –1. 
 Þ  F(–1,4,3) 

 Since, F is mid-point of QS. 

 Therefore, co-ordinated of S are (–3,5,2). 
 So,  
 SR2 = 72. 

( )1 2 2 3 3 6 5+ l + - l+ - l =

1
6 7 5

7
Þ - l = Þ l =

9 11 15
so, P , ,

7 7 7
æ ö= -ç ÷
è ø

2 2 2
9 11 15

AP 1 2 3
7 7 7

æ ö æ ö æ ö= - + - + + -ç ÷ ç ÷ ç ÷
è ø è ø è ø

4 9 36
AP 1

49 49 49
æ ö= + + =ç ÷
è ø

2

21

( ) ( ) ( )2 2 2

4 1 2

212 1 1 3 1

l -
=

l + + l - + - l -

( ) ( )2 221 4 1 2 14 8 3Þ l - = l + l +
2 2336 168 21 28 16 6Þ l - l + = l + l +

2308 184 15 0l - l + =
2308 154 30 15 0l - l - l + =

( )( )2 1 154 15 0l- l- =

1 15
or

2 154
Þ l =

1
2

l =

( )m+l

( )m n m 0+ + =l l

( )2
m 2 m 0+ + =l l

2 22 2m 5m 0+ + =l l

2

2 2 5 0.
m m

æ ö æ ö+ + =ç ÷ ç ÷
è ø è ø

l l

1
t 2;

2
= - -

2
m

= -
l

n
2

m
= -

( )2m,m,–2m-

1
m 2

= -
l

2 2 4
cos 0 0

29 9

- - + p
q = = Þ =

x 1 y 3 z 4
(say)

2 1 1
- - -

= = = l
-

SR 36 0 36 72= + + =
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22. Official Ans. by NTA (1) 

Sol. Equation of plane is 

 3x – 2y + 4z – 7 + l(x + 5y – 2z + 9) = 0 

 (3 + l)x + (5l – 2)y + (4 – 2l)z + 9l – 7 = 0 

 passing through (1, 4, –3) 

 Þ 3 + l + 20 l – 8 – 12 + 6 l + 9l – 7 = 0 

  

 Þ equation of plane is 

 –11x – 4y – 8z + 3 = 0 

 Þ a + b + g = –23 

23. Official Ans. by NTA (61) 

Sol.  

 x = 2l + 1, y = 3l + 2, z = 6l – 1 

 for point of intersection of line & plane 

 2(2l + 1) – (3l + 2) + (6l – 1) = 6 

 7l = 7  Þ l = 1 

 point : (3, 5, 5) 

 (distance)2 = (3 + 1)2 + (5 + 1)2 + (5 – 2)2 

 = 16 + 36 + 9 = 61 

24. Official Ans. by NTA (4) 

Sol. P1 : 2x + 3y + 2z = 0  

 Þ   

 P2 : x – 2y + z = 0  

 Þ   

 Direction vector of line L which is line of 

intersection of P1 & P2  

   

 DR's of L are (1, 0, –1)  

 Þ Equation of L :   

  

 DR's of   = (l + 1, –2, 2 – l) 

 Q   

 Þ (l + 1)(1) + (–2)(0) + (2 – l)(–1) = 0  

 Þ  Þ   

 Þ  

25. Official Ans. by NTA (7) 

Sol. Point (2, 2, –2) also lies on given plane  

 So 2 + 3 × 2 – 2(–2) + b = 0  

 Þ 2 + 6 + 4 + b = 0 Þ b = –12 

 Also a × 1 – 5 × 3 + 2 × –2 = 0  

 Þ a – 15 – 4 = 0 Þ a = 19  

 \ a + b = 19 – 12 = 7 

26. Official Ans. by NTA (2) 

Sol. P1 : x – 2y – 2z + 1 = 0 

 P2 : 2x – 3y – 6z + 1 = 0 

  

  

 Since a1a2 + b1b2 + c1c2 = 20 > 0 

 \ Negative sign will give acute bisector 

 7x – 14y – 14z + 7 = –[6x – 9y – 18z + 3] 

 Þ 13x – 23y – 32z + 10 = 0  

  satisfy it \ Ans (2) 

2
3

Þ l =

x 1 y 2 z 1
2 3 6
- - +

= = = l

1
ˆ ˆ ˆn 2i 3 j 2k= + +

r

2
ˆ ˆn i 2 j k= - +

r

1 2
ˆ ˆr n n 7i 7k= ´ = -

r r r

x y z
1 0 1

= = = l
-

PQ
uuur

PQ r^
uuur r

1
2

l = 1 1Q ,0,
2 2

-æ ö
ç ÷
è ø

34PQ
2

=

2 2 2

x 2y 2z 1 2x 3y 6z 1

1 4 4 2 3 6

- - + - - +
=

+ + + +

x 2y 2z 1 2x 3y 6z 1
3 7

- - + - - +
= ±

1
2,0,

2
æ ö- -ç ÷è ø
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27. Official Ans. by NTA (3) 

Sol. 3y – 2z – 1 = 0  = 3x – z + 4 

 3y – 2z – 1 = 0 D.R¢s Þ (0, 3, –2) 

 3x – z + 4 = 0 D.R¢s Þ (3, –1, 0) 

 Let DR¢s of given line are a, b, c 

 Now 3b – 2c = 0 & 3a – c = 0 

 \ 6a = 3b = 2c 

 a : b : c = 3 : 6 : 9 

 Any pt on line 

 3K – 1, 6K + 1, 9K + 1 

 Now 3(3K – 1) + 6(6K + 1)1 + 9(9K + 1) =0 

 Þ K =  

 Point on line Þ (0, 3, 4) 

 Given point (2, –1, 6) 

 Þ Distance =  

 Option (3) 

28. Official Ans. by NTA (1) 

Sol. P(9, 6, 9) 

  

 Q = (20, b, –a – 9) 

  

         

 Þ a = –56 and b = –32 

 Þ  |a + b| = 88 

29. Official Ans. by NTA (1) 

Sol.  

  

 Shortest distance =  

  

      =  

           =  =  

  

 =  

     

 =  

  

  

 5l = 5, –2 

 l = 1,  

1
3

4 16 4 2 6+ + =

- - -
= =

-
x 3 y 2 z 1

7 5 9

+ +- - - -
= =

-

20 a b 6 9
3 2 1

2 2 2
7 5 9

+ + +
= =

14 9 b 2 a 2
14 10 18

1
yx z 02

1 11
2 2

-- l -
= =

-

x 0 y 2 z
1 1 1
- + l - l

= =

2 1 1 2

1 2

(a a ).(b b )
| b b |

- ´
´

1 2

i j k

1 1
b b 1

2 2
1 1 1

´ = -

1 1 1 1ˆ ˆ ˆi j 1 k 1
2 2 2 2

æ ö æ ö æ ö+ - + + -ç ÷ ç ÷ ç ÷è ø è ø è ø

ˆ3 kˆ ˆi j
2 2

- +
ˆ ˆ ˆ2i 3j k

2
- +

1 2

1 2

ˆ ˆ ˆb b 2i 3j k
b b 14

´ - +
=

´

2 1 1 2

1 2

(a a ).(b b )
| b b |

- ´
´

1ˆ ˆi 2 k
2

æ öæ ö-l + - l + + lç ÷ç ÷
è øè ø

ˆ ˆ ˆ2i 3 j k

14

æ ö- +
ç ÷ç ÷
è ø

3
2 6 72

14 2 2

- l + l - + l
=

3 7
5

2 2
l - =

3 7
5

2 2
l = ±

2
5

-
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30. Official Ans. by NTA (3) 

Sol. Normal vector : 

  

 So drs of normal to the required plane is 

 <11, 1, 17> 

 plane passes through (1, 2, –3) 

 So eqn of plane :  

  11(x – 1) + 1(y – 2) + 17(z + 3) = 0 

 Þ 11x + y + 17z + 38 = 0 

31. Official Ans. by NTA (4) 

Sol. Let  = t 

 Þ x = 3 + t, y = 2t + 4, z = 2t + 5 

 for point of intersection with x + y + z = 17 

 3 + t + 2t + 4 + 2t + 5 = 17 

 Þ 5t = 5 Þ  t = 1 

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

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

 is  

32. Official Ans. by NTA (4) 

Sol.  

 Þ P(x, y, z) = (2r + 1, 3r – 1, –2r + 1) 

 Since,  

 Þ 4r + 2 + 9r – 6 + 4r + 2 = 0 

 Þ     

 Þ  

 Þ  

 So,  

33. Official Ans. by NTA (3) 

Sol. n = l + m 

 Now,  

 Þ  

 If l = 0 Þ m = n =  

 And, If m = 0 Þ n = l =  

 So, direction cosines of two lines are  

  and  

 Thus,  

34. Official Ans. by NTA (3) 

Sol. 

 

 Normal to plane  

  

  

  

 \ Projection of  on plane  

  

 option (3) 

- = - - +
- -

ˆ ˆ ˆi j k
ˆ ˆ ˆ3 1 2 11i j 17k

2 5 1

- - -
= =

x 3 y 4 z 5
1 2 2

+ + =9 25 4 38

- + -
= = =

-
x 1 y 1 z 1

r
2 3 2

^ + -
uuur

ˆ ˆ ˆQP (2i 3j 2k)

=
2

r
17

-æ ö
ç ÷è ø

21 11 13
P , ,

17 17 17

- -=
uuur ˆ ˆ ˆ21i 28j 21k
PQ

17

- -
= =

-

suur x y 1 z 2
QP :

3 4 3

+ = = +l l
2 2 2 2m n ( m)

=l2 m 0

±
1

2

±
1

2

æ ö
ç ÷
è ø

1 1
0, ,

2 2

æ ö
ç ÷
è ø

1 1
,0,

2 2

p
a = Þ a =

1
cos

2 3

P
q

O

n

ˆ ˆ ˆi j k

n 1 1 2

0 1 1

= -
r

ˆ ˆ ˆ3i j k= - +

ˆ ˆ ˆOP 2i j k= - +
uuur

6 1 1 8 2
cos sin

666 11 66

+ +
q = = Þ q =

OP
uuur

OP sin= q
uuur

2
11

=

P

Q(0,1,2)
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35. Official Ans. by NTA (44) 

Sol.  

  

 DR of l1 º (1, 2, 2) 

 DR of l2 º (2, 2, 1) 

 DR of l (line ^ to l1 & l2) 

 = (–2, 3, –2) 

 \ l :  

 for intersection of l & l1 

 3 + t = –2µ 

 –1 + 2t = 3µ 

 4 + 2t = –2µ 

 Þ t = –1 & l = –1 

 \ Point of intersection P º (2, –3, 2) 

 Let point on l2 be Q (3 + 2s, 3 + 2s, 2 + s) 

 Given PQ =   Þ (PQ)2 = 17 

 Þ (2s + 1)2 + (6 + 2s)2 + (s)2 = 17 

 Þ 9s2 + 28s + 20 = 0 

 Þ s = –2,  

 s ¹ –2 as point lies on 1st octant. 

  

  

  

  

36. Official Ans. by NTA (4) 

Sol. x + 2y + z = 6 

 (y + 2z = 4) × 2  

 _______________ 

 x – 3z = –2  Þ x = 3z – 2 Þ y = 4 – 2z 

    

 Þ line of intersection of two planes is 

  (Let) 

 Q AP ^ar to line 

  

  

 (3l – 5) . 3 + (–2l + 2) (–2) + (l – 1) . 1 = 0 

 9l – 15 + 4l – 4 + l – 1 = 0 

 14l = 20 

  

 Þ a + b + g =  

 21(a + b + g) = 102 

( ) ( ) ( )1
ˆ ˆ ˆ: r 3 t i 1 2t j 4 2t k= + + - + + +

r
l

( ) ( ) ( )2
ˆ ˆ ˆ: r 3 2s i 3 2s j 4 s k= + + + + +

r
l

ˆ ˆ ˆr 2 i 3 j 2 k= - m + m - m
r

17

10
9

-

10 7
a 3 2

9 9
æ ö\ = + - =ç ÷è ø

10 7
b 3 2

9 9
æ ö= + - =ç ÷è ø

10 8
c 2

9 9
æ ö= + - =ç ÷è ø

( ) 22
18 a b c 18 44

9
æ ö\ + + = =ç ÷è ø

x 2
z

3
+

=
y 4

z
2

-
=

-

x 2 y 4
z

3 2
+ -

= = = l
-

P(3 – 2, –2 + 4, )ll l

3i – 2j + k^ ^ ^

( )ˆ ˆ ˆAP . 3i 2 j k 0\ - + =

10 16 8 10
P , ,

7 7 7 7
æ öl = Þ ç ÷è ø

16 8 10 34
7 7

+ +
=
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37. Official Ans. by NTA (1) 

Sol. 

 
 Point Q is image of point P w.r.to plane, M is 

mid point of P and Q, lies in plane  

  

 4x – 5y + 2z = 8 

  ..(1) 

 Also PQ perpendicualr to the plane  

  

  (let) 

  ...(2) 

 use (2) in (1) 

  

  

 from (2)  

 5(a + b + g) = 13 + 5 + 29 = 47 

38. Official Ans. by NTA (2) 

Sol. P1 : x + 5y + 7z = 3, 

 P2 : x – 3y – z = 5 

 P3 : x + 5y + 7z =  

 so P1 and P3 are parallel. 

39. Official Ans. by NTA (8) 

Sol. 

 

  

  

  

  

  

40. Official Ans. by NTA (3) 

Sol. A(1, 5, 35), B(7, 5, 5), C(1, l, 7), D(2l, 1, 2) 

 , , 

  

 Points are coplanar 

 Þ 0 =  

 = 6(–5l + 25 – 2 + 2l) 

 –30(–6 + 6l – (2l2 – l – 10l + 5)) 

 = 6(–3l + 23) – 30(–2l2 + 11l – 5 – 6 + 6l) 

 = 6(–3l + 23) – 30(–2l2 + 17l – 11) 

 = 6(–3l + 23 + 10l2 – 85l + 55) 

 = 6(10l2 – 88l + 78) = 12(5l2 – 44l + 39) 

 Þ 0 = 12(5l2 – 44l + 39) 

 l1 + l2 =   

n
P(1,3,5)

M

Q( )a,b,g

4x–5y+2z=8

1 3 5
M , ,

2 2 2
+ a + b + gæ ö

ç ÷
è ø

1 3 5
4 5 2 8

2 2 2
+ a + b + gæ ö æ ö æ ö- + =ç ÷ ç ÷ ç ÷

è ø è ø è ø

PQ || nÞ
uuur r

1 3 5
k

4 5 2
a - b - g -

= = =
-

1 4k

3 5k

5 2k

a = + ü
ïb = - ý
ïg = + þ

( ) ( )6 5k
2 1 4k 5 10 2k 8

2
-æ ö+ - + + =ç ÷

è ø

2
k

5
=

13 29
, 1,

5 5
a = b = g =

5
2

A(–2,–21,29)

B(–1,–16,33)

P( ,2,1)l
Q(4,–2,2)

AB. PQ 0=
uuur uuur

( ) ( )( )ˆ ˆ ˆ ˆˆ ˆi 5 j 6k . 4 i 4 j k 0Þ + - - l - + =

4 20 6 0Þ -l - - =

22Þl = -

2
4

4 4 8 4 8
11 11
l læ öÞ - - = + - =ç ÷

è ø

ˆ ˆAB 6i 30k= - ( )ˆ ˆ ˆBC 6i 5 j 2k= - l - +

( ) ( )ˆ ˆ ˆCD 2 1 i 1 j 5k= l - + - l -
uuur

6 0 30

6 5 2

2 1 1 5

-
- l -
l - - l -

44
5
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41. Official Ans by NTA (2) 

Sol. Plane passing through (42, 0, 0), (0, 42, 0),  

(0, 0, 42) 

 From intercept from, equation of plane is 

 x + y + z = 42 

 Þ  (x – 11) + (y – 19) + (z – 12) = 0 

 let     a = x – 11, b = y – 19, c = z – 12 

 a + b + c = 0 

 Now, given expression is  

  

  

 If a + b + c = 0 

 Þ  a3 + b3 + c3 = 3 abc 

 Þ  3 

42. Official Ans by NTA (2) 

Sol. (3,5,7) satisfy the line L1 

  

    &  

 a + l = 3 ...(1)  & b = 3 ...(2) 

  

  

  

   Þ    Þ   

   Þ  a = 1 

 L1 :  

 L2 :  

 A = <1, 2, 3> 

 B = <2, 4, 5> 

  

  

  

  

 Shortest distance =  =   

43. Official Ans by NTA (2) 

Sol. 

 

 DC of line º  

 

 Q lies on x + 2y – 3z + 10 = 0 

 

Þ   

Þ   

 r2m2 = m2 + 10 

   Þ    Þ  m2 = 4 

 |m| = 2 

2 2 2 2 2 2

a b c 42
3

14abcb c a c a b
+ + + -

3 3 3

2 2 2

a b c 3abc
3

a b c

+ + -
+

3 a 5 2 7 b
3 4

- - -
= =

l

3 a
1

-
=

l

7 b
1

4
-

=

1v 4,3,8 3,5,7= < > - < >
r

1v 1, 2,1= < - >
r

2v ,3, 4= < >
r

l

1 2v .v 0=
r r 6 4 0- + =l 2=l

a 3+ =l

x 1 y 2 z 3
2 3 4
- - -

= =

x 2 y 4 z 5
3 4 5
- - -

= =

AB 1,2,2=< >
uuur

ˆ ˆ ˆp 2i 3j 4k= + +
r

ˆ ˆ ˆq 3i 4j 5k= + +
r

ˆ ˆ ˆp q i 2j k´ = - + -
r r

AB (p q)
p q
× ´
´

uuur r r

r r
1

6

Q

P

r

(1,–2,3)

-

-

+

=

=

-
x

1
y

2
z

3

3

m

1

x + 2y – 3z + 10 = 0

2 2 2

3 m 1
, ,

m 10 m 10 m 10

æ ö-
ç ÷ç ÷+ + +è ø

2 2 2

3r mr r
Q 1 , 2 ,3

m 10 m 10 m 10

æ ö-
º + - + +ç ÷ç ÷+ + +è ø

2 2 2

3r 2mr 3r
1 4 9 10 0

m 10 m 10 m 10
+ - - - - + =

+ + +

2

r
(3 2m 3) 2

m 10
- - =

+

2

r
( 2m) 2

m 10
- =

+

2 27
m m 10

2
= + 25

m 10
2

=
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44. Official Ans. by NTA (4) 

Sol. 

 

 C lies on plane Þ –ma – n = 0 Þ ....(1) 

  

   ....(2) 

 From (1) & (2) 

   (since a > 0) 

 From (2)   

 Let m = –t  Þ  n = 2t 

  

 So plane : t(x – y + 2z) = 0 

 BD =        

  

  

  

45. Official Ans. by NTA (2) 

Sol. P(3, –1, 2) 

 Q(1, 2, –4) 

  

  

 dr's of normal to the plane containing  

P, T & Q will be proportional to : 

  

  

 \  

 For point, T :  

     

 T : (4l + 3, –l –1, 2l + 2)  

     

 4l + 3 = –2µ + 1   Þ 2l + µ = –1 

 l + µ = –3           Þ l = 2 

 &  µ = –5  l + µ = –3    Þ l = 2 

 So point T : (11, –3, 6) 

  

  

  

 or 

  

  

 or  

  

C
(0,–a,–1)

lx + my + nz = 0

A(a,–2a,3) B(0,4,5)

m 1
n a

= -

ˆ ˆ ˆCA || i mj nk+ +
uuur

l

a 0 a 4 m a
m n n 4

- -
= = Þ = -

l

21 a
a 4 a 2

a 4
-

- = Þ = Þ =

m 1
n 2

-
=

2 2
t

t
-

= Þ =
-

l
l

6
6

6
= C (0, 2, 1)@ - -

2 2CD BC BD= -

( )2
2 2 2(0 6 6 ) 6= + + -

66=

ˆ ˆ ˆPR|| 4i j 2k- +
uuur

ˆ ˆ ˆQS|| 2i j 2k- + -
uuur

ˆ ˆ ˆi j k

4 1 2

2 1 2

-
- -

P Q

T

m n
0 4 2

= =
l

x 3 y 1 z 2
PT

4 1 2
- + -

= = = = l
-

uuur

x 1 y 1 z 4
QT µ

2 1 2
- - +

= = = =
- -

uuur

(2µ 1,µ 2, 2µ 4)@ + + - -

( )
ˆ ˆ2 j kˆ ˆ ˆOA 11i 3j 6k 5

5

æ ö+
= - + ± ç ÷ç ÷

è ø

uuur

( ) ( )ˆ ˆ ˆ ˆ ˆOA 11i 3 j 6k 2 j k= - + ± +
uuur

ˆ ˆ ˆOA 11i j 7k= - +
uuur

ˆ ˆ ˆ9i 5j 5k- +

| OA | 121 1 49 171= + + =
uuur

81 25 25 131+ + =
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46. Official Ans. by NTA (3) 

Sol. 

 

 Point C is  

  

  

 Plane lx + my + nz = 0 

 l(–1) + m(2) + n(3) = 0 

 – l + 2m + 3n = 0  .......(1) 

 It also satisfy point (1, –4, –2) 

 l – 4m – 2n = 0  .......(2) 

 Solving (1) and (2) 

 2m + 3n = 4m + 2n 

 n = 2m 

 l – 4m – 4m = 0 

 l = 8m  

  

 l : m : n = 8 : 1 : 2 

 Plane is 8x + y + 2z = 0 

 It will satisfy point C 

  

 16k – 24 + 4k – 6 – 6k + 2 = 0 

 14k = 28 \  k = 2 

47. Official Ans. by NTA (2) 

Sol. Line  

  

  

  

 4l – 6 + l + l + 3 = 0  Þ  

 \  

 \ Reflection (–2, 4, –6) 

 Plane :  

   Þ  (x – 2) (–10 + 3) – (y – 1) (15 – 4) + (z + 1) (–1) 

= 0 

   Þ  –7x + 14 – 11y + 11 – z – 1 = 0 

   Þ  7x + 11y + z = 24 

   \  a = 7, b = 11, g = 1 

 a + b + g = 19 Option (2) 

48. Official Ans. by NTA (0) 

Sol.  Let point P is (a, b, g)   

 
 

 Locus is  

  

 

Since its given that x2 + y2 + z2 = 9 

 After solving  = n 

k : 1

B(2,4,–3)
A(–3,–6,1)

C

2k 3 4k 6 3k 1
, ,

k 1 k 1 k 1
- - - +æ ö

ç ÷+ + +è ø

x 1 y 4 z 2
1 2 3
- + +

= =
-

m n
8 1 2

= =
l

2k 3 4k 6 3k 1
8 2 0

k 1 k 1 k 1
- - - +æ ö æ ö æ ö+ + =ç ÷ ç ÷ ç ÷+ + +è ø è ø è ø

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

= =
-

M

P (2,3,1)

(2 – 1, + 3,– – 2)l l l 

PM (2 3, , 3)= l - l -l -
uuur

( )ˆ ˆ ˆPM 2i j k^ + -
uuur

1
2

l =

7 5
M 0, ,

2 2
-æ öº ç ÷

è ø

x 2 y 1 z 1

3 2 1 0

4 3 5

- - +
- =
-

2 2 2

2 2

n 2
9

3 6n

a + b + g a - g a - b + gæ ö æ ö æ ö+ + =ç ÷ ç ÷ ç ÷
è ø è ø+è ø

l

l

2 2 2

2 2

(x y z) ( x nz) (x 2y z)
9

3 6n
+ + - - +

+ + =
+

l

l

2 2
2 2 2

2 2 2 2 2 2

1 1 n 1 n
x y z 2zx 9 0

2 2 2n n n

æ ö æ ö æ ö+ + + + + - - =ç ÷ ç ÷ ç ÷
+ + +è ø è ø è ø
l l

l l l

l
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49. Official Ans. by NTA (4) 

Sol. 

 

  

 =  

 So,(-3) (x – 1) + 0 (y – 2) + (1) (z – 3) = 0 

 Þ – 3x + z = 0 

 Option 4 

 Alternate : 

 Required plane is  

  

 Þ 3x – z = 0 

50. Official Ans. by NTA (4) 

Sol. Required plane is 

 p1 + lp2 = (2 + 3l) x – (7 + 5l) y 

 + (4 + 4l)z – 3 + 11l = 0 ; 

 which is satisfied by (–2, 1, 3). 

 Hence, l =   

 Thus, plane is 15x – 47y + 28z – 7 = 0 

 So, 2a + b + c – 7 = 4 

51. Official Ans. by NTA (28) 

Sol. 

 

 Plane is 1(x – 3) – 3(y – 0) + 3(z + 2) = 0 

 x – 3y + 3z + 3 = 0 

 (a2 + b2 + c2 + d2)
min

 = 28 

52. Official Ans. by NTA (4) 

Sol. Let plane is x – 2y + 2z + l = 0 

 distance from (1,2,3) = 1 

  

 Þ a = 1, b = –2, c = 2, d = –6 or 0 

 b – d = 4 or – 2, c – a = 1 

 Þ k = 4 or – 2 

53. Official Ans. by NTA (38) 

Sol. Equation of plane is   

 Now (1, –1, a) lies on it so  

  Þ 5a + 38 = 0 Þ |5a| = 38 

 

 

(i + 2j + 3k)

(0, 0, 0) ĵ

^ ^ ^

ˆ ˆ ˆ ˆn j (i 2j 3k)= ´ + +
r

ˆ ˆ ˆ3i 0j k- + +

x y z

0 1 0 0

1 2 3

=

1
6

P(4,–3,1)

M(3,0,–2)

Q(2,3,–5)

3
1 0, 6

5

l +
Þ = Þ l = -

x 1 y 6 z 5

3 4 2 0

4 3 7

- + +
=

-

0 5 5

3 4 2 0

4 3 7

a +
=

-


