600 LEVEL
1. Solution by EvaJager 
The given equation can be rewritten as [image: |x-2|=|x-3|+|x-5|,]which means that the distance between [image: x]and [image: 2]is the sum of the distances between [image: x]and [image: 3]plus the distance between [image: x]and 5.
Using the number line and visualizing the points, we can easily see that [image: x]cannot be smaller than [image: 3.]

If [image: x>5,]then [image: x-2=x-3+x-5,]from which [image: x=6.]We have to choose between answers C and D.
If [image: 3<x<5,]then [image: x-2=x-3-x+5,]which yields [image: x=4.]

Answer C

2. Solution by VeritasPrepKarishma 
|x| > 3 implies that x is a point whose distance from 0 is more than 3. So x could be greater than 3 or less than -3. Before you move further, think about the values x can take: 3.00001, 3.5, 4.2, 5.7, 67, 1000, -3.45, -4, -8, -100 etc. The only values it cannot take are -3 <= x <= 3

Which of the following must be true?

I. x > 3

For every value that x can take, must x be greater than 3? No. e.g. if x takes -3.45, -4 etc, it will not be greater than 3 so this is not true.

II. X^2 > 9
This is the same as |x| > 3 so it must be true

III. |x-1|>2
This implies that the distance of x from 1 must be greater than 2. So x is either greater than 3 or less than -1. Now, recall all the values that x can take. For each value, can be say that x is either greater than 3 or less than -1? Yes.
3.00001 - x is greater than 3
3.5 : x is greater than 3
4.2 : x is greater than 3
5.7 : x is greater than 3
67 : x is greater than 3
1000 : x is greater than 3
-3.45 : x is less than -1
-4 : x is less than -1
-8 : x is less than -1
-100 : x is less than -1

For every value that x can take, x will be either greater than 3 or less than -1. Note that we are not saying that every value less than -1 must be valid for x. We are saying that every value that is valid for x (found by using |x| > 3) will be either greater than 3 or less than -1. Hence |x-1|>2 must be true for every value that x can take.

3. Solution by BUNUEL
Note that [image: \sqrt{x^2}=|x|].

[image: \frac{\sqrt{(1+a)^2} + \sqrt{(a-1)^2}}{\sqrt{(1+a)^2} - \sqrt{(a-1)^2}}=\frac{|1+a|+|a-1|}{|1+a|-|a-1|}]

Now, since [image: 0<a<1], then: [image: |1+a|=1+a]and [image: |a-1|=-(a-1)=1-a].

Hence [image: \frac{|1+a|+|a-1|}{|1+a|-|a-1|}=\frac{(1+a)+(1-a)}{(1+a)-(1-a)}=\frac{1}{a}].

Answer: B.

4. Solution by BUNUEL
The key words in the stem are: "a single line segment of finite length"

Now, answer choices A, B, and C can not be correct answers as solutions sets for these exponential functions are not limited at all (>= for even powers and <= for odd power) and thus can not be finite (x can go to + or -infinity for A and C and x can got to -infinity for B). As for D: we have that absolute value of x is between two positive values, thus the solution set for x (because of absolute value) will be two line segments which will be mirror images of each other.

Answer: E.

Just to demonstrate:

A. x^4 >= 1 --> [image: x\leq{-1}]or [image: x\geq{1}]: two infinite ranges;

B. x^3 <= 27 --> [image: x\leq{3}]: one infinite range;

C. x^2 >= 16 --> [image: x\leq{-4}]or [image: x\geq{4}]: two infinite ranges;

D. 2 <= |x| <= 5 --> [image: -5\leq{x}\leq{-2}]or [image: 2\leq{x}\leq{5}]: two finite ranges;

E. 2 <= 3x+4 <= 6 --> [image: -2\leq{3x}\leq{2}]--> [image: -\frac{2}{3}\leq{x}\leq{\frac{2}{3}}]: one finite range.

Answer: E.







5. Solution by BUNUEL
Which of the following inequalities has a solution set that, when graphed on a number line, is a single, finite line segment?

A. x>=4 --> this inequality clearly has one infinite solution set:

[image: A..gif]


B. x^2>=4 --> this inequality has two infinite solution sets, [image: x\leq{-2}]and [image: x\geq{2}]:

[image: B..gif]


C. x^3>=64 --> this inequality has one infinite solution set, [image: x\geq{4}]:

[image: C..gif]


D. |x|>=4 --> this inequality has two infinite solution sets, [image: x\leq{-4}]and [image: x\geq{4}]:

[image: D..gif]


E. |x|<=4 --> this inequality has one finite solution set, [image: -4\leq{x}\leq{4}]:

[image: E..gif]

Answer: E.











6. Solution by BUNUEL
If |x| / |3| > 1, which of the following must be true?

A. x > 3
B. x < 3
C. x = 3
D. x ≠ 3
E. x < -3

Notice that if x = 3, then |x| / |3| = |3| / |3| = 1, so |x| / |3| is NOT more than 1, it's equal to 1. Thus if x = 3, the given inequality does NOT hold true.

As for the other options.

First, simplify the given inequity: |x| / |3| > 1 --> |x| / 3 > 1 --> |x| > 3 --> x < -3 or x > 3. This is given as a fact.

Now, if x < -3 or x > 3, then which of the options MUST be true?

A. x > 3 --> this option is not necessarily true since x could be less than -3, for example -4, which will make this options not true. 

B. x < 3 --> this option is not necessarily true since x could be more than 3, for example 4, which will make this options not true. 

C. x = 3 --> this option is NEVER true since we know that x < -3 or x > 3.

D. x ≠ 3 --> we know that x < -3 or x > 3. Thus x cannot be 3. Thus this option is true.

E. x < -3 --> this option is not necessarily true since x could be more than 3, for example 4, which will make this options not true. 

Answer: D.










7. Solution by BUNUEL

[image: |x|-|y|=|x+y|]--> square both sides --> [image: (|x|-|y|)^2=(|x+y|)^2]--> note that [image: (|x+y|)^2=(x+y)^2]--> [image: (|x|-|y|)^2=(x+y)^2]--> [image: x^2-2|xy|+y^2=x^2+2xy+y^2]--> [image: |xy|=-xy]--> [image: xy\leq{0}], but as given that [image: xy\neq{0}], then [image: xy<0].

Answer: E.

Another way:

Right hand side, [image: |x+y|], is an absolute value, which is always non-negative, but as [image: xy\neq{0}], then in this case it's positive --> [image: RHS=|x+y|>0]. So LHS must also be more than zero [image: |x|-|y|>0], or [image: |x|>|y|].

So we can have following 4 scenarios:
1. ------0--y----x--: [image: 0<y<x]--> [image: |x|-|y|=x-y]and [image: |x+y|=x+y]--> [image: x-y\neq{x+y}]. Not correct.
2. ----y--0------x--: [image: y<0<x]--> [image: |x|-|y|=x+y]and [image: |x+y|=x+y]--> [image: x+y={x+y}]. Correct.
3. --x------0--y----: [image: x<0<y]--> [image: |x|-|y|=-x-y]and [image: |x+y|=-x-y]--> [image: -x-y={-x-y}]. Correct.
4. --x----y--0------: [image: x<y<0]--> [image: |x|-|y|=-x+y]and [image: |x+y|=-x-y]--> [image: -x+y\neq{-x-y}]. Not correct.

So we have that either [image: y<0<x](case 2) or [image: x<0<y](case 3) --> [image: x]and [image: y]have opposite signs --> [image: xy<0].

Answer: E.












[bookmark: p1193962]8. Solution by VeritasPrepKarishma 
|x| = x when x >= 0 (x is either positive or 0)
|x| = -x when x < 0 (note here that you can put the equal to sign here as well x <= 0 because if x = 0, 
|0| = 0 = -0 (all are the same) 
So the '=' sign can be put with x > 0 or with x < 0. We usually put it with 'x > 0' for consistency.

When we are considering ranges, say, 
x < -8 ------ x is less than -8
-8 <= x < -3 ------- x is greater than or equal to -8 but less than -3
-3 <= x < 4 ------- x is greater than or equal to -3 but less than 4
x >=4 -------- x is greater than or equal to 4

We need to include the transition points (-8, -3, 4) somewhere so we include them with greater than sign.

Mind you, we could have taken the ranges as
x <= -8 
-8 < x <= -3 
-3 < x <= 4 
x > 4 

The only point is that we don't include the transition points twice.

Hope the role of '=' sign is clear.



9. Solution by BUNUEL
Given: [image: |x|<x^2]--> reduce by [image: |x|](side note: we can safely do this as absolute value is non-negative and in this case we know it's not zero too, as if x would be zero inequality wouldn't hold true, so [image: |x|>0]) --> [image: 1<|x|]--> [image: x<-1]or [image: x>1].

So we have that [image: x<-1]or [image: x>1].


I. x^2>1 --> always true;
II. x>0 --> may or may not be true;
III. x<-1 --> --> may or may not be true.

Answer: A (I only).


10. Solution by BUNUEL
If a and b are each greater than x and y, which of the following must be true?

I. a + b > x + y
II. ab > xy
III. |a| + |b| > |x| + |y|

(A) I only
(B) II only
(C) I and II
(D) I and III
(E) I, II and III

I. a + b > x + y. Since a and b are each greater than x and y, then the sum of a and b will also be greater than the sum of x and y.

II. ab > xy. Not necessarily true, consider a = b = 0 and x = y = -1 --> ab = 0 < 1 = xy.

III. |a| + |b| > |x| + |y|. Not necessarily true, consider a = b = 0 and x = y = -1 --> |a| + |b| = 0 < 2 = |x| + |y|.

Answer: A.


11. Solution by BUNUEL
General rule: [image: \sqrt{x^2}=|x|]. 

When we see the equation of a type: [image: y=\sqrt{x^2}]then [image: y=|x|], which means that [image: y]can not be negative but [image: x]can.

[image: y]can not be negative as [image: y=\sqrt{some \ expression}], and even root from the expression (some value) is never negative (as for GMAT we are dealing only with real numbers).

When the GMAT provides the square root sign for an even root, such as a square root, then the only accepted answer is the positive root.

That is, [image: \sqrt{16} = 4], NOT +4 or -4. In contrast, the equation x^2 = 16 has TWO solutions, +4 and -4.

Even roots have only a positive value on the GMAT.

Odd roots will have the same sign as the base of the root. For example, CBRT(64) = 4, CBRT(-27) = -3.

In our original question we have: [image: \frac{\sqrt{x^2}}{x}=\frac{|x|}{x}], if we knew that [image: x]is positive then the answer would be 1, if we knew that [image: x]is negative the answer would be -1. BUT we don't know the sign of x, hence we can not simplify expression [image: \frac{|x|}{x}]further.


12. Solution by BUNUEL
We are given that [image: \frac{x}{|x|}<x](this is a true inequality), so first of all we should find the ranges of [image: x]for which this inequality holds true.

[image: \frac{x}{|x|}< x]multiply both sides of inequality by [image: |x|](side note: we can safely do this as absolute value is non-negative and in this case we know it's not zero too) --> [image: x<x|x|]--> [image: x(|x|-1)>0]:
Either [image: x>0]and [image: |x|-1>0], so [image: x>1]or [image: x<-1]--> [image: x>1];
Or [image: x<0]and [image: |x|-1<0], so [image: -1<x<1]--> [image: -1<x<0].

So we have that: [image: -1<x<0]or [image: x>1]. Note [image: x]is ONLY from these ranges.

Option B says: [image: x>-1]--> ANY [image: x]from above two ranges would be more than -1, so B is always true.

Answer: B.



13. Solution by BUNUEL
Property worth remembering:

1. Always true: [image: |x+y|\leq{|x|+|y|}], note that "=" sign holds for [image: xy\geq{0}](or simply when [image: x]and [image: y]have the same sign);

2. Always true: [image: |x-y|\geq{|x|-|y|}], note that "=" sign holds for [image: xy>{0}](so when [image: x]and [image: y]have the same sign) and [image: |x|>|y|](simultaneously).
Answer: C











14. Solution by BUNUEL
Initial Solution By cyberjadugar  
for x<0,
|x-1| = 1-x
[image: \sqrt{1-(x + 1) |x-1|}]
=[image: \sqrt{1-(x + 1)(1-x)}]
=[image: \sqrt{1-1+x^2}]
=[image: \sqrt{x^2}]
=|x|, again x<0
= -x
Answer (D)

Supportive Solution by BUNUEL
One can also use plug-in method for this problem.

Since given that [image: x<0], then say [image: x=-1], then [image: \sqrt{-(x + 1)*|x-1| + 1}=\sqrt{-(-1 + 1)*|-1-1| + 1}=\sqrt{0+1}=1].

Now, plug [image: x=-1]into the answer choices to see which one yields 1. Only answer choice D works: [image: -x=-(-1)=1]

Answer: D.

Note that for plug-in method it might happen that for some particular number(s) more than one option may give "correct" answer. In this case just pick some other numbers and check again these "correct" options only.









15.  Solution by mikemcgarry
Hi, I'm happy to help with this. [image: :)]

Fundamentally, absolute value is about distance. That is something many folks fail to grasp. 

|x| is the distance of x from the origin on the number line. 

|x - 5| is the distance of x from the point 5 on the number line. 

|x + 3| is the distance of x from the point -3 on the number line. (That's because x + 3 = x - (-3)) 

So, we want to write 1<x<9 as a distance statement. 

Step #1: find the middle of that region. The midpoint is at 5. So, this is about distance from 5 ---> |x - 5|

Step #2: how far can we get from 5? Well, up to almost 9, or down to almost 1 -- that is, almost 4. Thus:

distance from 5 < 4

|x - 5| < 4

Once you understand the distance-interpretation of absolute value, you need not spend much time at all on questions like this. 

Does that make sense? Please let me know if I can clarify anything here or if you have any more questions.



16. Solution by BUNUEL
If [image: |y-\frac{1}{2}| < \frac{11}{2}], which of the following could be a value of y?

(A) -11
(B) -11/2
(C) 11/2
(D) 11
(E) 22

[image: |y-\frac{1}{2}| < \frac{11}{2}], is equivalent to [image: -\frac{11}{2}<y-\frac{1}{2}< \frac{11}{2}].

Add [image: \frac{1}{2}]to each part of the inequality: [image: -\frac{11}{2}+\frac{1}{2}<y< \frac{11}{2}+\frac{1}{2}]--> [image: -5<y<6]. Only answer C is from this range.

Answer: C.


17. Solution by BUNUEL
[image: Image]
Which of the following inequalities is an algebraic expression for the shaded part of the number line above?

(A) |x| <= 3 
(B) |x| <= 5 
(C) |x - 2| <= 3 
(D) |x - 1| <= 4 
(E) |x +1| <= 4

From the number line it follows that [image: -5\leq{x}\leq{3}]

(A) |x| <= 3 --> [image: -3\leq{x}\leq{3}]. Discard.
(B) |x| <= 5 --> [image: -5\leq{x}\leq{5}]. Discard.
(C) |x - 2| <= 3 --> [image: -3\leq{x-2}\leq{3}]--> add 2 to all parts: [image: -1\leq{x}\leq{5}]. Discard.. Discard.
(D) |x - 1| <= 4 --> [image: -4\leq{x-1}\leq{4}]--> add 1 to all parts: [image: -3\leq{x}\leq{5}]. Discard.. Discard.
(E) |x +1| <= 4 --> [image: -4\leq{x+1}\leq{4}]--> subtract 1 from all parts: [image: -5\leq{x}\leq{3}]. OK.

Answer: E.



18. Solution by BUNUEL
OK there can be 4 cases:

|x+y| + |x-y| = 4

A. x+y+x-y = 4 --> x=2
B. x+y-x+y = 4 --> y=2
C. -x-y +x-y= 4 --> y=-2
D. -x-y-x+y=4 --> x=-2

The area bounded by 4 graphs x=2, x=-2, y=2, y=-2 will be square with the side of 4 so the area will be 4*4=16.

Answer: C


19. Solution by BUNUEL
If |a+b|=|a-b|, then a*b must be equal to:
A. 1
B. -1
C. 0
D. 2
E. -2

Square both sides: [image: (a+b)^2=(a-b)^2]--> [image: a^2+2ab+b^2=a^2-2ab+b^2]--> [image: 4ab=0]--> [image: ab=0].

Answer: C.

20. Solution by BUNUEL
First of all to simplify the given expression a little bit let's multiply it be 2: [image: |\frac{x}{2}|+|\frac{y}{2}|=5]--> [image: |x|+|y|=10].

Now, find x and y intercepts of the region (x-intercept is a value(s) of x for y=0 and similarly y-intercept is a value(s) of y for x=0):
[image: y=0]--> [image: |x|=10]--> [image: x=10]and [image: x=-10];
[image: x=0]--> [image: |y|=10]--> [image: y=10]and [image: y=-10].

So we have 4 points: (10, 0), (-10, 0), (0, 10) and (-10, 0).

When you join them you'll get the region enclosed by [image: |x|+|y|=10]:
[image: Enclosed region.gif]

You can see that it's a square. Why a square? Because diagonals of the rectangle are equal (20 and 20), and also are perpendicular bisectors of each other (as they are on X and Y axis), so it must be a square. As this square has a diagonal equal to 20, so the [image: Area_{square}=\frac{d^2}{2}=\frac{20*20}{2}=200]. 

Or the [image: Side= \sqrt{200}]--> [image: area=side^2=200].

Answer: D.


21. Solution by BUNUEL
The area bounded by the curves |x + y| = 1, |x - y| = 1 is 
A. 3
B. 4 
C. 2
D. 1
E. None

|x+y|=1 represents two lines: x+y=1 and x+y=-1 --> y=1-x and y=-1-x. Find the x and y intercept of these lines to plot;
|x-y|=1 represents two lines: x-y=1 and x-y=-1 --> y=x-1 and y=x+1. Find the x and y intercept of these lines to plot;

Notice that these lines are mirror images of each other. Here is a square you get when you plot them:
[image: Area.gif]

Notice that the diagonal of this square is equal to 2 (the difference between x intercepts). Area of a square is diagonal^2/2=2^2/2=2.

Answer: C.

22. Solution by BUNUEL
Is it: [image: -2*|3-2x|<14]? If yes, then [image: -2*|3-2x|=negative*nonnegative=nonpositive], which is ALWAYS less than positive number 14. So this inequality holds true for any [image: x].

23. Solution by BUNUEL
You are right factorial of negative number is undefined. But it's not the case here since we have |p|!, so it's factorial of absolute value of p.




24. Solution by BUNUEL
Given that [image: 2.5-0.03\leq{k}\leq{2.5+0.03}]. Subtract 2.5 from all parts: [image: -0.03\leq{k-2.5}\leq{0.03}]--> [image: |k-2.5|\leq{0.03}].

Answer: E.




25. Solution by VeritasPrepKarishma 
If you get messed up in mods, such a question can be done in under a minute by trying out some values. Now, I am no fan of plugging in numbers, especially not in DS questions, but such questions are perfect for plugging in if you are not comfortable with algebra. Why? Because they have asked for the range of x. If there is even one value in the given range that doesn't satisfy the inequality, it is not the answer and if there is even one value outside the given range that does satisfy the inequality, it is not the answer.

0<|x|-4x<5 = ?

A. x<0
B. 0<x<1
C. -3/5<x<1
D. -3/5<x<0
E. -1<x<0 

Say, consider option A. If x = -1, |x|-4x = 5 which doesn't satisfy the inequality so A is out.
If x = 1/2, |x|-4x is negative so B and C are out.
If x = -4/5, |x|-4x = 4 so D is out and E is the answer.










26. Solution by BUNUEL
If x<0, then [image: \sqrt{-x*|x|}]equals:

A. [image: -x]
B. [image: -1]
C. [image: 1]
D. [image: x]
E. [image: \sqrt{x}]

Remember: [image: \sqrt{x^2}=|x|]. 

The point here is that square root function can not give negative result: wich means that [image: \sqrt{some \ expression}\geq{0}].

So [image: \sqrt{x^2}\geq{0}]. But what does [image: \sqrt{x^2}]equal to?

Let's consider following examples:
If [image: x=5]--> [image: \sqrt{x^2}=\sqrt{25}=5=x=positive];
If [image: x=-5]--> [image: \sqrt{x^2}=\sqrt{25}=5=-x=positive].

So we got that:
[image: \sqrt{x^2}=x], if [image: x\geq{0}]; 
[image: \sqrt{x^2}=-x], if [image: x<0].
What function does exactly the same thing? The absolute value function! That is why [image: \sqrt{x^2}=|x|]

Back to the original question:
[image: \sqrt{-x*|x|}=\sqrt{(-x)*(-x)}=\sqrt{x^2}=|x|=-x]
Or just substitute the value let [image: x=-5<0]--> [image: \sqrt{-x*|x|}=\sqrt{-(-5)*|-5|}=\sqrt{25}=5=-(-5)=-x].

Answer: A.








27. Solution by BUNUEL
[image: |x + 1|+|x - 1|\leq{2}]--> we have two check points -1 and 1 (check point is the value of x for which an absolute value equals to zero) and thus three ranges to check.

If [image: x<-1]then [image: |x + 1|+|x - 1|\leq{2}]expands as [image: -(x+1)-(x-1)\leq{2}]--> [image: x\geq{-1}], not a valid range since we are considering [image: x<-1];

If [image: -1\leq{x}\leq{1}]then [image: |x + 1|+|x - 1|\leq{2}]expands as [image: x+1-(x-1)\leq{2}]--> [image: 0\leq{2}]which is true, so for [image: -1\leq{x}\leq{1}]given inequality holds true;

If [image: x>1]then [image: |x + 1|+|x - 1|\leq{2}]expands as [image: x+1+x-1\leq{2}]--> [image: x\leq{1}], not a valid range since we are considering [image: x>1].

So, finally we have that [image: |x + 1|+|x - 1|\leq{2}]holds true for [image: -1\leq{x}\leq{1}].



28. Solution by BUNUEL
Given: [image: -12\leq{y}\leq{12}]and [image: 2x+y=12]--> [image: y=12-2x=2(6-x)=even], (as [image: x]must be an integer). Now, there are 13 even numbers in the range from -12 to 12, inclusive each of which will give an integer value of [image: x].

Answer: D.











29. Solution by BUNUEL
SOME NOTES:

1. GMAT is dealing only with Real Numbers: Integers, Fractions and Irrational Numbers.

2. Any nonnegative real number has a unique non-negative square root called the principal square root and unless otherwise specified, the square root is generally taken to mean the principal square root.

When the GMAT provides the square root sign for an even root, such as [image: \sqrt{x}]or [image: \sqrt[4]{x}], then the only accepted answer is the positive root.

That is, [image: \sqrt{25}=5], NOT +5 or -5. In contrast, the equation [image: x^2=25]has TWO solutions, [image: \sqrt{25}=+5]and [image: -\sqrt{25}=-5]. Even roots have only non-negative value on the GMAT.

Odd roots will have the same sign as the base of the root. For example, [image: \sqrt[3]{125} =5]and [image: \sqrt[3]{-64} =-4].

As for [image: \sqrt{x}]and [image: x^{\frac{1}{2}}]: they are the same.

3. [image: \sqrt{x^2}=|x|]. 

The point here is that as square root function can not give negative result then [image: \sqrt{some \ expression}\geq{0}].

So [image: \sqrt{x^2}\geq{0}]. But what does [image: \sqrt{x^2}]equal to?

Let's consider following examples:
If [image: x=5]--> [image: \sqrt{x^2}=\sqrt{25}=5=x=positive];
If [image: x=-5]--> [image: \sqrt{x^2}=\sqrt{25}=5=-x=positive].

So we got that:
[image: \sqrt{x^2}=x], if [image: x\geq{0}]; 
[image: \sqrt{x^2}=-x], if [image: x<0].

What function does exactly the same thing? The absolute value function: [image: |x|=x], if [image: x\geq{0}]and [image: |x|=-x], if [image: x<0]. That is why [image: \sqrt{x^2}=|x|].


BACK TO THE ORIGINAL QUESTION:
For a negative integer [image: x], what is the value of [image: x*\sqrt{x^2}]?
A. x^2
B. -x^2
C. x
D. -x
E. -1

Given: [image: x<0]. Question: [image: x*\sqrt{x^2}=?]

According to the above notes: [image: x*\sqrt{x^2}=x*|x|], since [image: x<0]then [image: |x|=-x]--> [image: x*|x|=x*(-x)=-x^2].

Or just substitute some negative [image: x], let [image: x=-2<0]--> [image: [m](-2)*\sqrt{(-2)^2}=(-2)*2=-4=-(-2)^2].

Answer: B.



30. Solution by BUNUEL
If x is an integer and |1-x|<2 then which of the following must be true?
|1-x| is just the distance between 1 and x on the number line. We are told that this distance is less than 2: --(-1)----1----3-- so, -1<x<3. Since given that x is an integer then x can be 0, 1 or 2.

A. x is not a prime number. Not true if x=2.
B. x^2+x is not a prime number. Not true if x=1.
C. x is positive. Not true if x=0.
D. Number of distinct positive factors of x+2 is a prime number. True for all three values of x.
E. x is not a multiple of an odd prime number. Not true if x=0, since zeo is a multiple of every integer except zero itself.

Answer: D.


31. Solution by BUNUEL
If [image: x\leq{0}], then [image: x + |x| + y = 7]becomes: [image: x-x+y=7]--> [image: y=7>0], but then [image: x + |y| - y =6]becomes: [image: x+y-y=6]--> [image: x=6>0], which contradicts the initial assumption [image: x\leq{0}]. So [image: x]can not be [image: \leq{0}]--> hence [image: x>0].

Similarly if [image: y\geq{0}], then [image: x + |y| - y =6]becomes: [image: x+y-y=6]--> [image: x=6>0], but then [image: x + |x| + y = 7]becomes: [image: x+x+y=12+y=7]--> [image: y=-5<0], which contradicts the initial assumption [image: y\geq{0}]. So [image: y]can not be [image: \geq{0}]--> hence [image: y<0].

So [image: x>0]and [image: y<0]:
[image: x+|x|+y=7]becomes: [image: x-x+y=7]--> [image: 2x+y=7];
[image: x+|y|-y=6]becomes: [image: x-y-y=6]--> [image: x-2y=6].

Solving: [image: x=4]and [image: y=-1]--> [image: x+y=3].

Answer: A.

700 LEVEL

1. Solution by BUNUEL
C 
If x<0 and y<0, then we'll have x-x+y=7 and x-y-y=6. From the first equation y=7, so we can discard this case since y is not less than 0.

If x>=0 and y<0, then we'll have x+x+y=7 and x-y-y=6. Solving gives x=4>0 and y=-1<0 --> x+y=3. Since in PS questions only one answer choice can be correct, then the answer is C (so, we can stop here and not even consider other two cases).

Answer: C


2. Solution by BUNUEL
B
Notice that we are asked to find which of the options MUST be true, not COULD be true.

Let's see what ranges does [image: \frac{x}{|x|}< x]give for [image: x]. Two cases:

If [image: x<0]then [image: |x|=-x], hence in this case we would have: [image: \frac{x}{-x}<x]--> [image: -1<x]. But remember that we consider the range [image: x<0], so [image: -1<x<0];

If [image: x>0]then [image: |x|=x], hence in this case we would have: [image: \frac{x}{x}<x]--> [image: 1<x].

So, [image: \frac{x}{|x|}< x]means that [image: -1<x<0]or [image: x>1].

Only option which is ALWAYS true is B. ANY [image: x]from the range [image: -1<x<0]or [image: x>1]will definitely be more the [image: -1].

Answer: B.

As for other options:

A. [image: x>1]. Not necessarily true since [image: x]could be -0.5;
C. [image: |x|<1]--> [image: -1<x<1]. Not necessarily true since [image: x]could be 2;
D. [image: |x|>1]--> [image: x<-1]or [image: x>1]. Not necessarily true since [image: x]could be -0.5;
E. [image: -1<x<0]. Not necessarily true since [image: x]could be 2.


3.  Solution by BUNUEL
This is good question.

Let me show you how I've solved, maybe it'll help: 

We have |x + 4|^2 - 10|x + 4| = 24

|x + 4| flip sign at x=-4, so we should check two ranges:

1. x<=-4
(x+4)^2 + 10x+40=24 ((x+4)^2 as it's square will be the same in both ranges)

x^2+8x+16+10x+16=0 --> x^2+18x+32=0. 
Solving for x: x=-16 or x=-2. x=-2 won't work as x<=-4 (see the defined range), hence we have only one solution for this range x=-16.

2. x>-4
(x+4)^2 - 10x-40=24 --> x^2-2x-48=0. 
Solving for x: x=-6 or x=8. x=-6 wont work as x>-4, hence we have only one root for this range x=8.

-16+8=-8.

Answer: the sum of all roots of the equation is -8.














4. (Solution by Karishma)
That's right! I can count on you guys to always give the correct answer and some innovative ways of solving...

Let me give you the method I would use to solve it too...

Where mods are concerned, the fact that mod signifies the distance from 0 on the number line is my best friend...
So |x-3| is the distance from 3, |x + 1| is the distance from -1 and |4x - 1| is 4 times the distance from 1/4

So |4x - 1| + |x-3| + |x + 1| is the sum of distances from 3, -1 and four times the distance from 1/4 e.g. if x takes the value at point A, f(x) will be sum of length of red line, green line and blue line. the question here is, what is the minimum such sum possible?
Attachment:
[image: Ques.jpg]
Ques.jpg [ 4.56 KiB | Viewed 4379 times ] 



Can I say that minimum total distance will be covered from point 1/4?
Attachment:
[image: Ques1.jpg]
Ques1.jpg [ 3.43 KiB | Viewed 4380 times ] 


The logic being that the distance from 3 to -1, which is 4 units has to be covered. Why to cover any distance from 1/4 at all?









5. Solution by BUNUEL
SOME NOTES:

1. GMAT is dealing only with Real Numbers: Integers, Fractions and Irrational Numbers.

2. Any nonnegative real number has a unique non-negative square root called the principal square root and unless otherwise specified, the square root is generally taken to mean the principal square root.

When the GMAT provides the square root sign for an even root, such as [image: \sqrt{x}]or [image: \sqrt[4]{x}], then the only accepted answer is the positive root.

That is, [image: \sqrt{25}=5], NOT +5 or -5. In contrast, the equation [image: x^2=25]has TWO solutions, +5 and -5. Even roots have only non-negative value on the GMAT.

Odd roots will have the same sign as the base of the root. For example, [image: \sqrt[3]{125} =5]and [image: \sqrt[3]{-64} =-4].

3. [image: \sqrt{x^2}=|x|]. 

The point here is that as square root function can not give negative result then [image: \sqrt{some \ expression}\geq{0}].

So [image: \sqrt{x^2}\geq{0}]. But what does [image: \sqrt{x^2}]equal to?

Let's consider following examples:
If [image: x=5]--> [image: \sqrt{x^2}=\sqrt{25}=5=x=positive];
If [image: x=-5]--> [image: \sqrt{x^2}=\sqrt{25}=5=-x=positive].

So we got that:
[image: \sqrt{x^2}=x], if [image: x\geq{0}]; 
[image: \sqrt{x^2}=-x], if [image: x<0].

What function does exactly the same thing? The absolute value function: [image: |x|=x], if [image: x\geq{0}]and [image: |x|=-x], if [image: x<0]. That is why [image: \sqrt{x^2}=|x|].


BACK TO THE ORIGINAL QUESTION:

1. If [image: x<0], then [image: \sqrt{-x*|x|}]equals:
A. [image: -x]
B. [image: -1]
C. [image: 1]
D. [image: x]
E. [image: \sqrt{x}]

[image: \sqrt{-x*|x|}=\sqrt{(-x)*(-x)}=\sqrt{x^2}=|x|=-x]. Note that as [image: x<0]then [image: -x=-negative=positive], so [image: \sqrt{-x*|x|}=-x=positive]as it should be.

Or just substitute the some negative [image: x], let [image: x=-5<0]--> [image: \sqrt{-x*|x|}=\sqrt{-(-5)*|-5|}=\sqrt{25}=5=-(-5)=-x].

Answer: A.








6.  Solution by BUNUEL
This question was well explained by Durgesh and Ian Stewart, but since there are still some doubts, I'll try to add my 2 cents.

First of all let's solve this inequality step by step and see what is the solution for it, or in other words let's see in which ranges this inequality holds true.
Two cases for [image: \frac{x}{|x|}<x]:

A. [image: x<0]--> [image: |x|=-x]--> [image: \frac{x}{-x}<x]--> [image: -1<x]--> [image: -1<x<0];
B. [image: x>0]--> [image: |x|=x]--> [image: \frac{x}{x}<x]--> [image: 1<x].

So given inequality holds true in the ranges: [image: -1<x<0]and [image: x>1]. Which means that [image: x]can take values only from these ranges.
------{-1}xxxx{0}----{1}xxxxxx

Now, we are asked which of the following must be true about [image: x]. Option A can not be ALWAYS true because [image: x]can be from the range [image: -1<x<0], eg [image: -\frac{1}{2}]and [image: x=-\frac{1}{2}<1].

Only option which is ALWAYS true is B. ANY [image: x]from the ranges [image: -1<x<0]and [image: x>1]will definitely be more the [image: -1], all "red", possible x-es are to the right of -1, which means that all possible x-es are more than -1.

Answer: B.  


7. Solution by BUNUEL
Basically we are asked to find the range of [image: x]for which [image: x^3-4x^5<0]is true.

[image: x^3-4x^5<0]--> [image: x^3(1-4x^2)<0]--> [image: (1+2x)*x^3*(1-2x)<0]--> roots are -1/2, 0, and 1/2 --> [image: -\frac{1}{2}<x<0]or [image: x>\frac{1}{2}].

Answer: C.


8. Solution by BUNUEL
If x and y are integers such that (x+1)^2 less than equal to 36 and (y-1)^2 less than 64. What is the largest possible and minimum possible value of xy.

[image: (x+1)^2\leq{36}]--> [image: {-\sqrt{36}}\leq{x+1}\leq{\sqrt{36}}]--> [image: {-6}\leq{x+1}\leq{6}]--> [image: {-7}\leq{x}\leq{5}].

[image: (y-1)^2<{64}]--> [image: {-\sqrt{64}}<{y-1}<{\sqrt{64}}]--> [image: {-8}<{y-1}<{8}]--> [image: {-7}<{y}<{9}], as [image: y]is an integer we can rewrite this inequality as [image: {-6}\leq{y}\leq{8}].

We should try extreme values of [image: x]and [image: y]to obtain min and max values of [image: xy]:

Min possible value of [image: xy]is for [image: x=-7]and [image: y=8]--> [image: xy=-56];
Max possible value of [image: xy]is for [image: x=-7]and [image: y=-6]--> [image: xy=42].

Solving with absolute values gives the same results:

[image: (x+1)^2\leq{36}]means [image: |x+1|\leq{6}]--> [image: {-7}\leq{x}\leq{5}].
[image: (y-1)^2<{64}]means [image: |y-1|<{8}]--> [image: {-7}<{y}<{9}].









9.  Solution by BUNUEL
First of all as x^2 and y^2 are non-negative, then |x^2 + y^2| = 0.1 is the same as x^2+y^2=0.1.

So given: [image: x^2+y^2=\frac{1}{10}]and [image: |x-y|=\frac{1}{5}]. Question: [image: |x|+|y|=?]

Square [image: |x-y|=\frac{1}{5}]to get rid of modulus --> [image: x^2-2xy+y^2=\frac{1}{25}], as [image: x^2+y^2=\frac{1}{10}]then [image: 2xy=\frac{3}{50}];

Square [image: |x|+|y|]--> [image: (|x|+|y|)^2=x^2+2|xy|+y^2], as [image: x^2+y^2=\frac{1}{10}]and [image: 2xy=\frac{3}{50}](note that 2xy is posiitve, so 2|xy|=2xy) then [image: (|x|+|y|)^2=x^2+2|xy|+y^2=\frac{1}{10}+\frac{3}{50}=\frac{8}{50}=\frac{16}{100}]--> so, [image: |x|+|y|=\sqrt{\frac{16}{100}}=\frac{4}{10}].

Answer: D.

10.  Solution by BUNUEL
Given: [image: x<0]Question: [image: y=\sqrt{-x*|x|}]?

Remember: [image: \sqrt{x^2}=|x|].

As [image: x<0], then [image: |x|=-x]--> [image: \sqrt{-x*|x|}=\sqrt{(-x)*(-x)}=\sqrt{x^2}=|x|=-x].

Answer: A.
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