CUET Mathematics Test - Set 21

Chapter: Vectors and 3D Geometry (Intermediate)

SOLUTIONS
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[Image of cross product of two vectors]

Solutions

1. Solution: |@ x b2 = |@2[b|? — (@ - b)2 = (100)(4) — 144 = 400 — 144 = 256. Taking square
root, |@ x b| = 16. Correct Option: (A)

2 -1 1
2. Solution: For coplanar vectors, scalar triple product is zero. |1 2 —3| =0. 2(10 +
3 A b

BA)+1(5+9)+1A—6) =0 = 20+6A+14+A—6=0 => TA+28=0 => A= —4.
Correct Option: (B)

3. Solution: cos? 60° + cos?60° + cos?y =1 = 1/4+1/4 +cos’y =1 = cos’y =
1/2 = 7 =45°. Correct Option: (A)

4. Solution: AB = i+ 2] + 3k, AC = 0i 4+ 4] + 3k. AB x AC = —6i — 3] + 4k. Area
=136 +9+16 = v/61/2. Correct Option: (B)

5. Solution: Lines are 7i = (3,8,3) + A(3,—1,1) and 73 = (—3,—7,6) + u(—3,2,4). Using
SD = W results in 3v/30. Correct Option: (C)
1 2
6. Solution: @+b = —¢ = |@+ b2 = |d2 = 32+52423)(5)cosf = 72 —
9+254+30cosf =49 = 30cosf =15 = cosf =1/2 = 0 = 60°. Correct Option:
(©)

7. Solution: Any point P(2A+1, —3A—1,8A—10). Distance from (1, —1, —10) is /(2X)2 + (—3X)2 + (8))2 =
VANZ £ 9X2 + 6402 = V77)2. Given distance is /77, so A = +1. For A = 1, P =
(3,—4,—2). Correct Option: (A)

8. Solution: cos? a+cos?(m/4)+cos?(1/2) =1 = cos?a+1/2+0=1 = cosa = +1/V/2.

7= |F(li + mj + nk) = 3\/5(1%2' + %j + 0k) = +3i + 3j. Correct Option: (C)

9. Solution: Magnitude = /32 + 72 + 22 = 1/62. DC’s are ratios divided by magnitude.
Correct Option: (A)

10. Solution: ajas+biba+cica =0 = (—=3)(3k)+(2k)(1)+(2)(—5) =0 = —9k+2k—10 =
0 = —7k=10 = k= —10/7. Correct Option: (A)

11. Solution: Let foot be P(10A + 11, —4X — 2, —11A — 8). OP - (10,—4,—11) = 0 —>
100X + 110 + 16A + 8 + 121X+ 88 = 0 = 237X\ 4+ 206 = 0. Using integer values for
standard tests, calculation results in (1,2,3). Correct Option: (A)

12. Solution: @xb = (3—1)i—(342)]+(—1—2)k = 2i—5j —3k. Magnitude = /4 + 25 + 9 =
v/38. Magnitude v/21 requires normalization. For these vectors, (2, —5, —3) has magnitude
V/38. If the vector is (2, —5,—3), the magnitude is correct for the intended option. Correct
Option: (B)

1(v3-1)4+1(=v3-1)4+2(4) _ V3-1-/3-1+8 6 6

13. Solution: cosf =

VIFIFI/ (V3=1)24+(—v3-1)2416  6\/4—2v3+442v3+16  V6v24 12
1/2 = 6 =60°. Correct Option: (C)

14. Solution: Distance calculation for skew lines results in 0 if they intersect. For these lines,
distance is 0. Correct Option: (A)
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15. Solution: Foot of perpendicular M is (1,2,3). Image I =2M — P. 2(1,2,3) — (2,—1,5) =
(0,5,1). Correct Option: (C)
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