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1. Simplify {/54.

(A) 2V/3 (B) 3V2 (C) 639

Solution:

We need to simplify v/54.

First, find the prime factorization of 54: 54 = 2 x 27 = 2 x 33.
So, ¥/54 = /33 x 2.

Using the property of surds:

V33 x2=33x 12 [Property: Yab= Y/a Vb]

=3x V2

= 3V/2.

The correct option is (B).

2. Simplify v/32 + /18 — 1/50.
(4) VO (B) 122 (©) 2v2
Solution:

Simplify each term:

V32 = /16 x 2 = V16 x V2 = 4V/2.

VI8 = /9 x2 =19 x V2 =32

V50 = /25 X 2 = /25 x v/2 = 5V/2.

Now substitute these into the expression:

V32 4+ V18 — V50 = 4v/2 + 3v2 — 5v/2.

Combine the terms:

(4+3-— 5)\/5 =(7- 5)\/5 [Combining like surds]
=2V/2.

The correct option is (C).

3. Simplify V24 x /6.
(A) V144 (B) 12 (C) 6v4
Solution:
Using the property /a x vb = vab:
\/ﬂ X \/6 =24 x6 [Property: +/avb = Vab|

=+/144.
The square root of 144 is 12.
So, V144 = 12.

The correct option is (B).

4. Which is greater: /7 or v/18?
(A) VT (B) /18 (C) They are equal

Solution:

To compare /7 and /18, we raise them to a common power.

The least common multiple (LCM) of the orders of the surds (2 and 3) is 6.
(\ﬁ)fi —_ (71/2)6 _ 76/2 — 73 — 343.

(V/18)8 = (181/3)6 = 186/3 = 182 = 324.

Since 343 > 324, it follows that (v/7)% > (¥/18)5.

Therefore, V7 > /18.

The correct option is (A).

(D) 9v/6

(D) 12v1

(D) Cannot compare
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5. Arrange in ascending order: \/?:7 7 , ¥/40.
(A) V3 < VA0 < V7 (B) V7 <V3< V40 (C) VA0 < V3 < V7 (D) V3 < V7 < V40

Solution:

To compare these surds, convert them to the same order.
The LCM of the orders (2, 3, 6) is 6.

\/gz 31/2 _ (33)1/6 — W

\3/? — 71/3 — (72)1/6 — \6/4>9'

v/40 is already in order 6.

Now compare the numbers under the radical: 27, 49, 40.
In ascending order, these are 27 < 40 < 49.

So, V27 < /40 < /49.

This means v/3 < /40 < /7.

The correct option is (A).

6. Which is smaller: (v/8 —/7) or (v/6 —/5)?
(A) (V8 —V7) (B) (v6 —/5) (C) They are equal (D) Cannot compare
Solution:

Letx:\/gf\ﬁandy:ff\/g.

Rationalize these expressions by multiplying by their conjugates:

r = f — f (V8- ?i_(\/fjﬂ/») \/§+?f = f—&-\f [Using (a — b)(a +b) = a? — b?].

(V6-VB)(V6+VE) _ _6-5 _
y=v6—-v5= orvE = VervE = VA
Now compare the denominators: Dy = /8 + /7 and Dy = v/6 + /5.
Since v/8 > /6 and /7 > \/5, it follows that /8 + /7 > v6 + /5.

For fractions with the same positive numerator (1), the fraction with the larger denominator is smaller.

1 1
Thus, 75277 < 75475
So, (v/8 —\/7) is smaller than (v/6 — v/5).

The correct option is (A).

7. Compare: z = /11, y = v/35, 2z = v/120.

A)z>y>=z B)y>x>z (C)z>y>=x D)ax>z>y
Solution:

To compare x = \/ﬁ7 Y= \?/%, and z = \4/@, raise them to a common power.
The LCM of the orders (2, 3, 4) is 12.

12 = (VI1)2 = (11/2)12 = 116 = 1771561.

y'? = (/35)12 = (35'/3)12 = 35* = 1500625.

212 = (¥/120)'2 = (1201/4)'2 = 1203 = 1728000.

Comparing these values: 1500625 < 1728000 < 1771561.

So, Y12 < 212 < 712

Since x, y, z are positive, this implies y < z < z, which can be written as x > z > y.

The correct option is (D).

8. If 5+ 2v/3 = y + 2V/3, where x and y are rational, find x and y.
(A) x=5, y=2 (B) x=3, y=5 (C) x=2, y=5 (D) x=2,y=+/3
Solution:
Given the equation 5 + zv/3 = y + 2V/3.
Since x and y are rational numbers, we can equate the rational parts and the irrational parts.
Equating the rational parts: y = 5.
Equating the coefficients of v/3 (irrational parts): zv/3 = 2v/3 = z = 2.
So, z =2 and y = 5.

The correct option is (C).
9. If Y2EY5 — o 4 by/T5, find the values of a and b.
(A) a=4, b=1 (B) a=4, b=2 (C) a=8, b=1 (D) a=1, b=4
Solution:
First, rationalize the denominator of the left-hand side (LHS):

LHS = gJﬂ\? X \‘?I? [Multiplying by conjugate v/5 + /3]
2
B % [Using (2 +y)? and (z — y)(z +y) = 2> — 7]
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10.

11.

12.

13.

_ (VB2 H(V3)2+2VEV3 _ 54342V15
- 5—3 - 2

_ 8+22x/ﬁ — 44+ /15.

So, we have 4415 = a + b\/15.

Since a and b are rational, equate the rational parts and coefficients of v/15.
Equating rational parts: a = 4.

Equating coefficients of /15: b = 1.

The correct option is (A).

If \/% =a+ b, find a and b. (Hint: Simplify denominator /16 + 2v/63)
(A) a=3, b=T7 (B) a=0, b=1 (C) a=1, b=0 (D) a=1, b=7/9

Solution:

First, simplify the denominator v/16 + 6v/7.
V16 + 67 = V16 + 2 3v7 = /16 + 20 x 7 = V16 + 2/63.

We look for two numbers p and q such that p + ¢ = 16 and pq = 63. These are 9 and 7.

SO7 \/16—&-2\/@: \/(\/§+\ﬁ)2:\/§+ﬁ:3+\ﬁ [Using \/X+2\/}7:\/ﬁ—i—\/ﬁwherep—i-q:X,pq:Y].

Now, substitute this back into the expression:
3+VT _ 1
3+VT ’

So, we have 1 = a + V/b.
Given that a is rational. If @ = 1, then v/b = 0, which implies b = 0. This fits option (C).
(If a = 0, then Vb=1 = b =1, which is option B. The provided key implies C is preferred.)

The correct option is (C).

If a, b are rational and av2 4+ bv/3 =18+ V12 — \/5, find a and b.

(A) a=3, b=2 (B) a=2, b=2 (C) a=4, b=2 (D) a=2, b=3
Solution:

Simplify the right-hand side (RHS) of the equation:

V18 = /9 x 2 =3V2.

V12 = V4 x 3 =2/3.

So, RHS = 3v2 +2v3 — V2.

Combine like terms: (3v/2 — v/2) +2v/3 = 2v/2 + 2V/3.
Now the equation is av2 + bv/3 = 2/2 + 24/3.

Since a and b are rational, equate the coefficients:
Coefficient of v/2: a = 2.

Coefficient of v/3: b= 2.

The correct option is (B).

Find /7 + 21/10.
(A) VT + V10 (B) V5 +v2 (C) V10 + V7 (D) V4+3
Solution:

We use the identity v X +2VY = D+ /q, where p+q= X and pg =Y.
Here, X =7,Y = 10. We need two numbers p and q such that p + ¢ = 7 and pq = 10.
These numbers are 5 and 2.

So, V7T+2vV10 = /(54 2) + 25 x 2 = / (V5 + v2)2.
This simplifies to V5 + /2.
The correct option is (B).

Find 1/11 — 21/30.
(A) V6—+5 (B) V10— V1 (C) V-6 (D) V30 — V11
Solution:

We use the identity v X — 2VY = |\/P — /4|, where p+q = X and pg =Y. Let p > q.
Here, X = 11,Y = 30. We need two numbers p and q such that p+ ¢ = 11 and pg = 30.
These numbers are 6 and 5. Let p = 6,q¢ = 5.

So, V11 —2v30 = /(6 +5) — 2¢/6 x 5 = 1/ (V6 — V/5)2.
This simplifies to V6 — /5 [Since v/6 > /5, the result is positive].
The correct option is (A).
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14. Find v/15 + 4y/14. (Hint: /15 + 2v/56)

(A) VIZ+1 (B) VI5 + VIi (©) 2v2 + V7 (D) VIO + /5
Solution:

First, rewrite 44/14 in the form 2v/k:

414 = 2 x 2¢/14 = 2¢/22 x 14 = 21/4 x 14 = 2./56.

So the expression becomes v/ 15 + 21/56.

We need p and q such that p 4+ ¢ = 15 and pqg = 56. These are 8 and 7.
0, V15+2V56 = 1/ (V8 + VT7)2 = V8 + V7.

Slmphfy V8 =4 x2=22.

The result is 2v/2 + /7.

The correct option is (C).

15. Find v/5 + v/21. (Hint: Multiply by v/2/+/2 inside)

A) B2+ /T]2 (B) V7/2— /3/2 (C) VB + 21 (D) ¥oty2l
Solution:
To get the form v/ X + 2VY:
/5 1+ V21 = \/2(5+2\/ﬁ) _ \/10+g\/ﬁ _ \/103;;@.
Consider /10 + 2v/21. We need p and q such that p + ¢ = 10 and pg = 21.
These are 7 and 3.
0, V10 +221 = \/ (VT+V3)2=VT+ V3.
Therefore, /5 + /21 f+f
This can be written as: Yt \/7 \/7 .
The correct option is (A)
16. Find the positive square root of 16 + 6/7. (Hint: /16 + 2v/63)
(A) 4+ 7 B) VO+ V7 (C)3+V7 (D) V8+ V38
Solution:
We need to find /16 + 6/7.
Rewrite 6/7 as 2 x 37 = 2v/32 x 7= 29 x 7 = 21/63.
So the expression is v/ 16 + 2v63.
We need p and q such that p+ g = 16 and pg = 63. These are 9 and 7.
0, V16 +2V63 =/ (VI +VT7)2 = VI + V7.
Since v/9 = 3, the result is 3 + /7.
The correct option is (C).
17. Find /17 — 12v/2. (Hint: /17 — 2y/72)
(A) V9—8 (B) 3 —22 (C)2v2-3 (D) V12— /5
Solution:
We need to find V17 — 12+/2.
Rewrite 12v/2 as 2 x 6v/2 = 2v/62 x 2 = 2¢/36 x 2 = 2\/72.
So the expression is /17 — 24/72.
We need p and q such that p+ ¢ = 17 and pg = 72. These are 9 and 8. Let p =9,q = 8.
So, V17 — 272 = +/(v/9 — V/8)2.
Since v/9 > /8, the result is v/9 — v/8.
Simplify: v9 =3 and v/8 = V4 x 2 = 2V/2.
So the result is 3 — 2v/2.
The correct option is (B).
18. Rationalize the denominator: %
(A) %8 (B) 42 (C) 3v5 (D) ¢
Solution:
To rationalize the denominator /5, multiply numerator and denominator by v/5:
% = % X % [Multiplying by rationalizing factor v/5]
— 35 _ 3V5
(B2 5
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19.

20.

21.

22,

23.

The correct option is (D).

Rationalize the denominator: L

V6+V5’

(A) V6 -5 (B) Yof5 (C) V6 +V5
Solution:
To rationalize V6 + /5, multiply by its conjugate v/6 — /5:

« V6=+/5
f+f f+f V6—V5
- % [Using (a + b)(a — b) = a2 — b?]

f f f V5 — /6 — /5.

The correct optlon is (A).
Rationalize the denominator: f 73
(A) VT+V3 (B) 4(v7 + V) (SR

Solution:

To rationalize v/7 — /3, multiply by its conjugate v/7 + v/3:
4 4 VT+V3

Vi3 Vi3 VT3

= (4\%\){% [Using (a — b)(a +b) = a? — b?]

_ AWVTHVE) _ AWTHVB)

- T 73 = 4

=V7+3.

The correct option is (A).

5

Rationalize the denominator: U
(A) 4+I/ﬁ (B) 4+\/ﬁ (C) 5(4+5\/ﬁ)
Solution:

To rationalize 4 — /11, multiply by its conjugate 4 + v/11:
5 — 5y 4+VII
4—V11 ~ 4—v11 7 4+V11
= % [Using (a — b)(a + b) = a? — b?]
5(44+v11) _ 5(4+V11)
6—11 5

=4+ V11

The correct option is (B).

Simplify gj.

(A) 243 (B)2—3 (C) 4+2V3
Solution:
Rationalize the denominator. The conjugate of v/3 — 1 is v/3 + 1.

V341 _ V341 V341

Va1 Va1 X Ve

= ((\/\/53)1_1)12 [Using (a + b)2 and (a — b)(a + b)]

_ (B’ +1242(v3)(1) _ 3+142V3
3—1 2

ai et EE R

The correct option is (A).

Rationalize the denominator of TET \1[ 7
(A) m+427\/€ (B) V104246 +f (Q) 3\/5721\é§+\/?$

Solution:

ai — 1
Let the expression be F = VAV V3

Multiply by the conjugate of the denominator, treating (v/5 + v/2) as one term:

_ 1 « (V5+v2)+v3 . VErV24V3
(V5+v2)—v3 T (VB+V2)+v3 T (VBE+V2)2—(V3)2
V6+v24+v3  _ V5+V24V3

(5424+2v10)—3 44210

Now, rationalize the new denominator 4 + 21/10 = 2(2 + v/10). Multiply by (2 — /10):

— VA+V24y3  2-V10 _ (VE+V24VE)(2—VI0)
2(2+V/10) X 5-VI0 2((2)2—(v/10)2)

(D) ¥30

(D) 4\ﬁi‘54\/§

(D) 20+257\/ﬁ

(D) 2¢5+@+m
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_ 2v/5-/504+2v2-/20+2v3-v30
= 2(4—10)

(where V50 = 5v/2, v20 = 2\/5)
— 2v6-5v2+2v2-2v542v3-1/30

—12

— =3v2+42V3-30

12
Multiply numerator and denominator by -1:
_ 3v2-2V34+V30

12 :

The correct option is (C).

24. The rationalising factor of /9 + /3 + 1 is? (Hint: Relates to a® — b?)

(A) V3+1 (B) 2 (C) V9-1 (D) ¥/3-1
Solution:

Let x = /3. Then 22 = (V/3)? = /9.

The given expression is V9 + 3+ 1=a%+x -1+ 12.

This is in the form a2 + ab + b2 where a = z = /3 and b = 1.

We know the identity (a — b)(a® + ab + b?) = a3 — b>.

To rationalize the expression (i.e., make it an integer), we multiply by (a — b).
So, the rationalising factor is a — b = /3 — 1.

Multiplying the expression by this factor gives:

(V3 —1)(V9+ V/3+1) = (v/3)® — 13 =3 — 1 = 2, which is rational.

The correct option is (D).

25. Simplify %
(A) V6/2 (B) V3/2 (C) 3v6/2 (D) 3v/2/2
Solution:

Simplify the surds:
VT2 =1/36 x 2 = 61/2.
V18 =9 x2=3V2.
V12 = /4 x 3 =23.
Substitute these into the expression:
6v2-3v2 _ (6=3)v2 _ 3v2
2V3 23 23"

Rationalize the denominator:
3V2 o V3 _ 3v2x3 _ 3V6 _ 3V6

2v3 7 V3T 2(V/3)2 7 2x3 7 6

Simplify the fraction: 76.

The correct option is (A).

26. Simplify \/ 4++/15+ \/ 4 —+/15. (Hint: Square the expression or find square roots individually)

(A) VIO (B) V6 (©) 2/3/2 (D)8
Solution:

Let X = v/4+ /15 + V4 — V/15.
Since 4 > /15 (as 16 > 15), both terms are real and positive, so X > 0.
Square the expression:

X? = (V44 V15 4+ /4 — \/15)?
= (V4+ V152 + (V4 - VI5)2 + 2(V4 + V15) (V4 — VI5)
:(4+¢B)+(4—\/ﬁ)+2\/(4+\/ﬁ)(4—\/ﬁ)

=8+ 24/4%2 — (/15)2 [Using (@ — b)(a + b) = a2 — b2

=8+2y16 — 15 = 8 +2y/1 =8+ 2(1) = 10.
So, X? = 10. Since X > 0, X = v/10.

The correct option is (A).

27. If z = 3+ /8, find the value of 22 + .

(A) 34 (B) 30 (C) 36 (D) 6+ /8
Solution:

Given x = 3 + /8. Simplify v/8 = 2v/2. So z = 3+ 2V/2.

Find %:

1 _ 1 1 x 3—2v2 . 3-2V/2

T T 3¥2v2 | 342v2 | 3-2v2 32— (2v2)2
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_ 3-2v2 _ 3-2V2 _

=3P =22 =3 -2V2,

Find z + %:

r+1=03+2v2)+(3-2v2) =6.

We need z2 + I% We use the identity z2 + w% = (x + %)2 - 2.
2?4+ & =(6)2—2=36—-2=34.

The correct option is (A).

28. If z = 2 4+ /3, find the value of \/z. (Hint: Find v2+ \/3)
(A) 251 (B) vV2+1 (C) ¥4 (D) V3+1
Solution:

We need to find /z = v/2 + /3.
To get the form v A + 2v/B, multiply and divide by 2 inside the square root:

/3 = \/2(22\/5) _ \/4+§¢§ _ \/4\4;5\/5.

For the numerator /4 + 2v/3:
We need p and q such that p 4+ ¢ = 4 and pg = 3. These are 3 and 1.

So, VA+2vV3=1/(V3+V1)2=V3+V/1=V3+1.
Therefore, \/z = Y31,

S

V2
i ; g VB4l _ (VBHDV2 _ VE4V2
Rationalize this: VR, I

The correct option is (C).

29. If = 9 — 41/, find the value of = + %

(A) 18 (B) —8V/5 (C) 81 (D) 10
Solution:
Given z = 9 — 41/5.
Find i:
1_ 1 1 _ . 9445
x 97{%5 974¢5\f 9445 78
9+4v5  _ _ 944V5 9445 _
2,—:4\/5)2 - 817716><5) - 8—{780 - 9+4\/5

Now, find = + %:
=(9—4V5) + (9 + 4V5) = 18.

The correct option is (A).

30. If x = ?4‘\[ andy— f+\/§’ find z + y.
(A) 8 (B) 16 (C) 2v15 (D) 2
Solution:
Simplify x:

oo VEEVE o VEEVE _ _(/5+VE)

V5 ﬁ f+fr (V5)P—(V3)?
34+2v1 842

:5+5+_3 5 _ +215:4+\/ﬁ.

Notice that y = 1. So, y—ﬁ
—_1 4\F /15.
y_4+\/ﬁx4f 16 15—4

Find z + y:
r+y=(4++15) + (4 —15) = 8.

The correct option is (A).

4
31. Simplify the expression: 7 f f+ %t

(A) 3+V2+V7 B)5+v2+5 (C) V2+ 5 (D)1-V5
Solution:

Rationalize each term separately:

Term 1: 2_1\/5 @ 1\(/2:;(‘2/;)\[) Z'\?( =244/3.

Torm 2 f}rﬂ s — S VBV

Term 3: 54 = B = G = R =34 V6.

Substitute back:

2+V3) - (V3-V2)+(3+V5)
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=2+V3-V3+v2+3+V5
=2+3)+vV2+Vh+(V3-V3)=5+V2+ V5.

The correct option is (B).

2 1 1 _ - .
32. The expression (\/@_Q T s T 2 2\@) is equal to:

(A) 0 (B) 2v2 (©) V6
Solution:
Rationalize each frac‘gk\}n: :
2 2(v/6-2
Term 1: f+2 = f+2)(f ) = 6 4 =46 —2.
Term 2: f+f 7 6 =+/7 — /6.
Term 3: ﬁ f+f =V8+VT=2V2+ 7.
Substitute 1nt0 the expressmn
(V6 —2) + (VT =V6) + (2V2+VT7) +2 - 22
=V6—-2+V7T—V6+2vV2+VT+2-2V2.
Combine like terms:
(V6 —V6) + (=24 2) + (VT + VT) + (2v2 — 2V2)
=0+0+2V7+0=2V7
The correct option is (D).
1 .
33. The Value Of \/»+\/» \/»+\/» + -4 m 1S

(A)1 B)9 (C) V99
Solution:

. . 1
Consider a general term: 7\/ﬁ+ T
Rationalize: \/ﬁ_i_\/% = (k+1) =vk+1-— f [Rationalizing denominator].
The sum is:
(V2 VD) + (VB v2) + (VA VB) + -+ (VIO - V)

This is a telescoping sum:

VT TN+ )
=—VI+V100=—-1+10=9.

The correct option is (B).

+ (/99 — »499) + /100

sl 1 1 1 1
34. Simplify ToeTm ~ Tvm T v~ vr—vm

V2-v1

(A)O (B) 9 (C) 10
Solution:

i 1
Consider a general term of the form N
Rationalize: v \/7 {Jr(k o= =Vk+Vk [Rationalizing denominator].
The series is:
(V100 + v/99) — (v/99 + v/98) + (v/98 + v/97) —

So, -+ — (V3+v2) + (vV2+V1).
Expanding this:

V100 + 385 — /BT — 38 + /8 + 8T — -+ — o — AT+ AT V.

This is a telescoping sum, leaving:
V100 +v1=10+1=11.

The correct option is (D).

35. The value 1/3v3v3... is equal to:
(A) V3 (B) 3 (C) 2v3
Solution:
Let = 1/3v3v3.... Assume z > 0.

Square both sides: z? = 31/3v/3v3.. ..

The expression under the first radical on the RHS is x. So, 22 = 3.
Rearrange: 22 — 3z =0 = x(z —3) = 0.

Possible solutions are x = 0 or x = 3. Since x > 0, we have = = 3.
Alternatively, using fractional exponents:

The last term is for k = 2. There are 100 — 2 4+ 1 = 99 terms. The 99th term is positive.

(D) V99 -1
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o =31/2.31/4 .31/8 .. — 3(1/2+1/4+1/8+...)

The exponent is an infinite geometric series S = % with a = 1/2,7 = 1/2.
S = 1i/12/2 = % =1 [Sum of infinite GP: S =a/(1 —r) for |r| < 1].

So, z = 3! = 3.

The correct option is (B).

36. Find the value of \/30 +4/30++v30+....
(A) 5 (B) 3v10 (C) 6 (D) 7

Solution:

Let x = \/30—|— 30+ +/30+.... Assume z > 0.
Square both sides: 22 = 30 + /30 + /30 + .. ..

The expression under the first radical on the RHS is x. So, 2% = 30 + x.
Rearrange into a quadratic equation: 2% — z — 30 = 0.
Factor the quadratic: (z —6)(z 4+ 5) = 0.

Possible solutions are © = 6 or x = —5. Since z > 0, we have = = 6.
Alternatively, if £k =n(n+1), then VE+VE+...=n+1.

Here 30 =5 x6,s0 n=>5. The valueisn+1=5+1=6.
The correct option is (C).

Answer Key
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