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Q1. JEE Main 2026 (21 January Shift 2)
Let the line L pass through the point (—3, 5,2) and make equal angles with the positive coordinate axes. If the

distance of L from the point (—2,r, 1) is 1?4, then the sum of all possible values of r is :

(1) 10 2) 6 3) 12 4) 16

Q2. JEE Main 2026 (21 January Shift 2)
Let the line L; be parallel to the vector ~3i+ 23’ + 4k and pass through the point (2,6,7), and the line L9 be parallel
to the vector 2% + j + 3k and pass through the point (4, 3, 5). If the line Lg is parallel to the vector —3i+55+ 16k

—
and intersects the lines L; and Ly at the points C and D, respectively, then |C'D|? is equal to :
(1) 89 ) 312 (3) 171 (4) 290

Q3. JEE Main 2026 (23 January Shift 1)

Let the direction cosines of two lines satisty the equations : 4l + m —n = 0 and 2mn + 10nl + 3lm = 0. Then the

cosine of the acute angle between these lines is :

20 10 —10_ 10
D 375 @ 37: (€ Ry ) 75

Q4. JEE Main 2026 (23 January Shift 1)
The vertices B and C of a triangle ABC lie on the line T = 1Y — 222 The coordinates of A and B are (1,6, 3) and

2 3
(4,9, a) respectively and C is at a distance of 10 units from B. The area (in sq. units) of AABC is :
(1) 20v/13 2) 5v/13 (3) 15v/13 (4) 10v/13

QS. JEE Main 2026 (28 January Shift 2)

Let Q(a, b, ¢) be the image of the point P(3,2,1) in the line “”Il =4 = Zf . Then the distance of Q from the line

z—9 _ y=9 _ z-5 :
= = 5 = = 1S

3
(18 ()5 37 46

Q6. JEE Main 2026 (28 January Shift 2)

If the distance of the point P(43, a, 8), 8 < 0, from the liner = 47 — k + (27 + 3IA<:), 1 € R along a line with
direction ratios 3, —1, 0 is 13+/10, then o + B2 is equal to

Q7. JEE Main 2026 (24 January Shift 2)

The sum of all values of a, for which the shortest distance between the lines ’”TH = % = % and
2=t = 5lisVais
(e (2)8 (3)-8 (4) -6
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Q8. JEE Main 2026 (22 January Shift 2)

Let L be the line ””TH = y—gl = "g?’ and let S be the set of all points (a, b, c) on L, whose distance from the line

2l = YL = 29 along the line L is 7. Then > (apejes(a+b+c)isequal to:
(e (2) 34 (3) 40 (4) 28

Q9. JEE Main 2026 (22 January Shift 1)

If the image of the point P(1, 2, a) in the line 25¢ = £T = T2 is Q(5,b, c), then a® + b% + ¢ is equal to

(1) 298 (2) 293 (3) 264 (4) 283

Q10. JEE Main 2026 (22 January Shift 1)
Let P(a, B,) be the point on the line ’”gl = % = zat a distance 4+/14 from the point (1, —1,0) and nearer to

the origin. Then the shortest distance, between the lines £=% = y;ﬂ — 272 gpd 25 — 10 — 23 g equal to

1 3 2nao WZ 1
) 4,/3

(M 4,/T (@)9,/2 OINE

Q11. JEE Main 2026 (23 January Shift 2)

If the image of the point P(a, 2, a) in the line 3 = ler“ — Z is Q and the image of Q in the line
22 — ¥ — 23 s P thena + b is equal to .

Q12. JEE Main 2026 (21 January Shift 1)

Let (a, B,7) be the co-ordinates of the foot of the perpendicular drawn from the point (5, 4,2) on the line
T=(—1+3j+k) +A(2+35— k).

Then the length of the projection of the vector az + 3 + 'yl:: on the vector 67 + 2j + 3kis:

(1 & (2) 4 3) % 43

Q13. JEE Main 2026 (28 January Shift 1)

If the distances of the point (1,2, a) from the line Z71 = £ = 2L along the lines L : ‘”gl = % = £% and

Ly % = qu = Z=% are equal, then a + b + c is equal to
(5 )7 (3)4 (4) 6

Q14. JEE Main 2026 (24 January Shift 1)

Let the lines Ly : 7 =1+ 2] + 3k + A(21 + 3] + 4k), A € Rand Ly : 7 = (4i +j) + p(51 + 2j + k), u € R, intersect
— st

at the point R. Let P and Q be the points lying on lines L and Lo, respectively, such that [PR| = 1/29 and

—
|PQ| = 4/ L. If the point P lies in the first octant, then 27(QR)? is equal to
(1) 348 (2) 340 (3) 320 (4) 360
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Q15. JEE Main 2026 (24 January Shift 1)

Let a line L passing through the point P(1, 1, 1) be perpendicular to the lines ’”24 = y;ll = 211 and
“117 = y—T'Yl = & Let the line L intersect the yz— plane at the point Q. Another line parallel to L and passing

through the point S(1, 0, —1) intersects the yz-plane at the point R. Then the square of the area of the parallelogram
PQRS is equal to .

#PaperPhodnaHai
www.mathongo.com


http://localhost:3000/www.mathongo.com
http://localhost:3000/www.mathongo.com
http://localhost:3000/www.mathongo.com

Three Dimensional Geometry JEE Main 2026 (January) Question Bank
Questions with Answer Keys MathonGo

ANSWERS AND SOLUTIONS
1. (1) 2. (4) 3.2) 4.(2) 5.(3) 6. 170 7. (4) 8. (2)
9. (1) 10. (1) 11.3 12. (3) 13.(2) 14. (4) 15.6

1. (1) Line L through (-3, 5, 2) making equal angles with axes has direction (1,1, 1).
Point Q = (—-2,r,1), PQ = (1,7 — 5,—1).
PQxd=(r—4,-2,6—1).
IPQ x d>=(r—4)+4+ (6 —1)2 = 2r2 — 20r + 56.

. [2r2—20r+56 14
Distance = - - \/?-

272 —20r+56=14=17r>—10r+21=0=r=3orr="T7.
Sum =3+ 7 = 10.

2. _m—2_y—6_z—7
(4) Ly : 5 54 watiiony
Point C on L: (—3>\1 +2,2X\1 +6,4X; + 7)

r—4 y—3 z—5

L22

2 1 3

Point D on Ly: (2X\2 + 4, A2 + 3,3\2 + 5)

Dr's of line L3 :

C2X+3M+2 A —2M -3 3h—4N —2
-3 5 16

A=-3, =2

C(11,0,-5)

D(8,5,11)

Ls

\EBF — 32 + 52 4+ 162 = 290

3. (2) From n = 4l 4+ m, substitute in 2mn + 10nl + 3lm = 0:
400% 4 21lm + 2m? = 0. Let t = I/m: 40t® + 21t + 2 = 0.
t= 72511 ,givingt = —1/8 ort = —2/5.
[/m = —1/8: direction (I,m,n) = (-1, 8,4).

l/m = —2/5: direction (I,m,n) = (—2,5, —3).
2+440-12] 39 19

VBIV38  9v38  3v38 '

cosf =
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4 4 9-1 a-2
¢ —_ = = :14
(2)1 5 3 =«

A(L,6,3)

B(4,9,14) D C
(A20+1,30+2)
— R R N
AD- (3 +25+3k) =0

A " n —_—
(A—1)7 +(2A—5)j + (3X — 1)k = AD
o A—144A—104+9A—-3=0
=14\ =14=A=1
D =(1,3,5)

AD = /3% + 22 =4/13

1
Ar(AABC) = 5 x VI3 x 10 = 5y/T3

5. (3) Line 1 passes through (1, 0, 1) with direction (1,2,1). Point on line: (1 + ¢,2¢,1 + ¢).
For projection Q of P(3, 2, 1): (t — 2,2t — 2,¢) - (1,2,1) = 0 gives 6t = 6,s0t = 1.
Thus Q = (2, 2, 2).

Distance from Q to line 2 (passing through (9, 9, 5) with direction (3, 2, —2)):
QR = (7,7,3).

QR x d = —207 + 23 — Tk.

IQR x d| = /400 T 529 T 49 = /978.

d] = V7.

Distance = % =+/5753~ 759~ 1.

6. (170) Point P(43, q, B) has distance 13v/10 from line 7 = 47 — k + (21 + 3k).

The line passes through A(4, 0, -1) with direction d = (2,0, 3).
|APxd |
With AP = (39, a, 8+ 1), the cross product gives AP x d = (3a,28 — 115, —2a).
Thus |[AP x d| = /1302 + (28 — 115)? and |d | = v/13.
VI3 (26~ 115)? . 5 | (28-115)
BV S 134/10 gives a” + —
Solving with the constraint p < 0: a =5, p =-13, hence o2 + % = 25 + 169 = 170.

Using distance formula: d =

Setting = 1690.

. . Ca+l  y—2 24 . oyl 21
7. (4) The given lines are Ly : -7 T & and Lo : % =5 =5
For Ly, point d; = (—1,2,4) and direction b; = (o, —1, —).
For Ly, point dy = (0,1,1) and direction 32 = (o, 2,20a).
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|(dy—d1)-(b1xby)|
|by x b

The shortest distance d is given by d =

Gy — a1 = (1,—1,-3).

~ ~ ~

L A k A A )
bi xby=|aq -1 —al|=1(-2a+2a)-72a*+a?®) +k(2a+ a) = (0,-3a?,3a).
a 2 2«

b1 % ba| = V0 + 9a% + 9a? = 3|alva + 1.
(@2 — a1) - (b1 x by) = (1)(0) + (—=1)(—302) + (—3)(3a) = 302 — 9a.

y [3a2—9a] |a—3]
Givend = v2,50 ——— = +v2 = = /2.
\/— 3lalva2+1 \/_ Va2+1 \/_

Squaring both sides: (a — 3)? = 2(a? +1) = o — 6a + 9 = 22 + 2.
a’+6a—7=0.

The values of « are the roots of this quadratic equation.

Sum of values of o = —% = —6.

8. (2) M is the point of intersection of L; & Lo
=22-1=2p—-1,3A-1=3p—-1,6A-3=9
=>A=2=yp
= M(3,5,9)

Now let point Pbe (2K — 1,3K — 1,6 K — 3) on L,
such that PM =7

= /(2K - 4)2+ (3K - 6)>+ (6K —12)2 =7

= 49K? + 196 — 196 K = 49

= K?2+4-4K =1

= K?*—4K+3=0

=K=1,3

So points P & Q are (1,2, 3) & (5, 8,15)

So sum of all co-ordinates of P & Q = 34

9. (1) Line: point (6,7, 7), direction (3,2, —2).
General point on line: (6 + 3t,7 + 2t,7 — 2t).
Foot of perpendicular from P(1,2,a): PM - (3,2,-2) =0.
3(5-+3t) +2(5+2t) —2(7T—2t—a) =0
= 17t + 11 + 2a = 0.
Image Q = 2M — P = (11 + 6t,12 + 4¢,14 — 4t — a).
Given Q, =5:114+6t=5=1t= —1.
From17(-1)+11+2a=0=a = 3.
b=12+4(—1)=8,c=14—4(-1) — 3 =15
a4+ b + ¢ = 9 + 64 + 225 = 298.
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10. (1) Let P(2XA +1,—3A — 1, \)
Then4)2 +9X2 £ X2 =16-14 = \ = +4 = —4

(nearer to origin)

s P(=7,11,—4)
-1 7
1 2 3
. 2 1 1
.". Shortest distance =
i k"l 2 3‘
2 1 1
B 28 AT
CVIT2519 B
1L {P(@2.2)
0; X _y+a _z
f(@2h, A-a,1) 2 I I
'Q(x, ¥, 2)
3
Now,

Q. (43-a, 20-2a-2, 2)-a)

X—-2b y-a z+12b
2 1 -

(21 + 2b, p+a, —5p — 2b)

P(a, 2, a)

2\ —
Tﬁa:_w_zb
anda—i_42$=2#+2b

2A—2a—-2+42
and 5 =pu+a
= A—pu=>
A—u=2a
A+ 5u=-2b

=b=2aand A =a,u= —a
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12.

13.

P(a, 2,a)

X y + a zZ
|

2 I

5 2i+ ] +k
(2”": i_ a, l)
Fori=a
(2a, 0, a)

(ai—25+0k)-(2i+j+k) =0

20 —2=0

a=1

b=2a=2x1=2

a+b=14+2=3

(3) Line: ¥ = (—1,3,1) + X\(2,3,—1), Point P = (5, 4, 2).

Any point on line: @ = (=1 + 2X,3+3A,1 —\).

PQ = (—6+2\—1+3X—1—N).
For perpendicular: PAQ -(2,3,—1) =0gives 14\ — 14 = 0,50 A =
Foot (e, 8,7) = (1, 6,0).

L. |6+12+0] 18
Projection of (1, 6,0) on (6, 2, 3): %
z—1

. z—1
(Z)LII’IGLI - = % = o

Point A(3X + 1,4\ + 2,bA + a) lies on L:
3\ _ 4MF2 _ bita-l

1 2 - 1
A=la+b—1=3=a+b=4.(),A=(46,4)

Point B(p + 1,4p + 2,cp + a) lies on L:
2u=4p+2=p=-l,a—c—1=-1=a=c..2),B=(0,

Since PA = PB where P = (1,2,a):
9+16+ (a—4)>=1+16 +a®
=a=3,s0c=3,b=1
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14.

15.

at+b+c=7

(4) Find R by solving L1 = Ls:
From1+2A=4+4+5u,2+3A=1+2u,3+4 A =pweget \= -1, u=—-1,soR=(-1,-1,-1)

Point Pon Ly: P = (14 2\p,2 + 3Ap, 3 + 4)p) with |E>2|2 =29

4(1 4 Xp)> 4+ 9(1 + Ap)? +16(1 4+ Ap)? = 29 — 29(1 + Ap)? = 29 — Ap = 0 (first octant)
Thus P = (1,2, 3)

Point Q on La: Q = (4 + 5ug, 1 + 2ug, pg) with |R2>\2 = 4—37

(3+5u0)% + (—1+2u)* + (ug — 3> = T

30ug + 20pq +19 = L — 9 +6pug +1=0—pug = —3
90 (3,3, —4)

‘QR|2 _ 100+16+4 120 40

9 ~—T9 T 3
27(QR)? = 360
(6) Line L passes through P(1,1,1) perpendicular to two lines with directions (4,1, 1) and (1, 1,0).
Direction of L: (4,1,1) x (1,1,0) = (-1, 1, 3)
Line L: (z,y,2) = (1,1,1) + t(-1,1, 3)
Q is intersection with yz-plane (x=0): Setting 1 —¢ = 0 givest = 1,50 Q= (0, 2, 4)
Line through S(1,0,-1) parallel to L: (z,y, 2) = (1,0, —1) + s(—1,1,3)
R is intersection with yz-plane: Setting 1 — s = 0 gives s = 1,s0 R =(0, 1, 2)
For parallelogram PQRS: PQ = (—1,1,3) and PS = (0, —1, —2)
Area=|PQ x PS| =|(1,-2,1)| = vIF*d+1=16

Square of area = 6
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