JAVA TOP 30
TRICKY INTERVIEW QUESTIONS

Questions that confuse most developers!

1. WHH is Strinﬂ immutable in Java?

z. Whﬂ does == behave dif{erenﬂg from equals()?

3. What is the Strinﬂ Pool and whﬂ does Java use it?

4. Why can HashMap have only one null keﬂ?

5 Why doesn't ConcurrentHashMap allow null keys or values ?
6. How does HashMap work in’cemallﬂ?

Whﬂ should e.ctuo.ls() and hashCode() be overridden toﬂe‘cher?
8. Why s Object the parent of every class in Java ?

9 Whﬂ is toS‘trinS() imPori'ant?

10. thf is Armﬂl'_is’c faster than LinkedList for random access?
1. Whﬂ is LinkedList faster for insertion and deletion?

12. Whﬂ is HashSet usuallﬂ faster than TreeSet?

13. Wh&j is volatile not thre.ad-safe?

14, Whtj does wait() release the lock but s[eep() doesn't 7

15. Whﬂ should we avoid Sﬂnchroniziﬂs on S’crina literals 7

16. Whﬂ does Java still have memory leaks despite Garbage Collection ?
17, Whﬂ are wrapper classes immutable ?

18.  Why are String objects stored in the String Pool ?

19. Whﬂ does Intege.r.va[ueOf(IZT) == Inteser.va[ueOf(l?.?) return true?
20. Why  does Integer.valueOf(lZS) == In’ceger.valueOf(lZS) return false?
21 Why are Enums considered thread -safe ?

22, w}‘ﬂ does -Finaﬂﬂ block sometimes not execute ?

23. Why is catching Exception considered a bad practice ?

24, Wh‘uj should we throw specific exceptions instead of generic ones ?
25. Why are Streams usually faster than loops for large data?

26. Why is StringBuilder faster than StringBuffer?

27.  Why should Optional not be used as a field?

28. th can't Java support multiple inheritance with classes ?

29. Why is Composition preferred over Inheritance ?

30. Why are immutable objects considered thread -safe ?

ele Next Po.ge. —> Answers start from Q1.
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Paﬂe 2 - Answers (Q1 to QlQ)

Whﬁ is Strinﬂ immutable in Java?

Once a S‘trinﬂ objec‘t is created, its value cannot be chanﬂed.
Anﬂ oPeraﬁon (concat, reP[ace, etc.) creates a new .S'I:rf.nﬂ objecf:.

This he.lps in se.cu.r[fsj, fhre‘.a.d-safefﬂ and String Pool oPﬁmizaﬁon.

String s = "Java";
s.concat("Developer"); // does not change original string
System.out.println(s); // Java

Why does == behave differen’clﬂ from equals()?

* == compares memory reference (address of objects).

. equals() compares actual content (characters) of objects.

String a = new String("Java");

String b = new String("Java");
System.out.println(a == b); // false
System.out.println(a.equals(b)); // true

What is the S‘trinﬂ Pool and whlj does Java use it?

String Pool is a spe.cial area in heaP memory where Strins literals
are stored. If the same literal is created again, JVM reuses the
existinﬂ object 'me the Pool instead of creatinﬂ a new one.

This saves memory and improves performance.

S‘trins Pool

String s1 = "Java"; sl

String s2 = "Java"; Hﬁh“‘ﬁ

System.out.println(sl == s2); // true .

—— e m e —

Whﬂ can HashMap have onlnj one null kelj?
HashMaP allows DI"II.‘lj one null keﬂ because internallﬂ null ke.3 is

treated as a special case and mapped to bucket index 0.
If mu.ltiple. null ke'.ﬂs were allowed, the previous value would be

overwritten.

HashMap<String, Integer> map = new HashMap<>();
map.put(null, 1);

map.put(null, 2); // overwrites the previous value
System.out.println(map.get(null)); // 2




5. Wh’j doesn't ConcurrentHashMaP allow null ke.l:]s or values?
Ans: Concurr‘entHashMaP is desiﬂned for hiﬂh concurrency.

Allowins null makes it ambi3u0u5 (null could mean absent
or Present). To avoid this ambiﬂuitﬂ and for better Pe.r]cormo.nce

and safef:ﬂ, it does not allow null ke}js or values.

6. How does HashMaF work internallﬂ?

Ans: HashMaP uses hash[nﬂ to store ke.ﬂ-val.u.e. Pa.ir.s.
Keﬂ'a hashCode() is calculated, then index = hash 7% capacity.

Collisions are handled usi.ns linked Llist (or tree in Java 8+).

Kea — hashCode() — index — — | = [ | Nl
0 n-1

1. Whﬂ should equo.ls() and hashCode() be overridden toaether?

Ans: Hash-based collections (HashMaP, HashSet) use hashCode() to
f'md the bucket and ecluals() to find the exact object.
If e.cluals() is overridden but hashCode() is not, obj.ects with
same content may be stored in cliffere.nt buckets.

Tlm.s breaks the contract ﬂ-l"\d causes MHEKPECt&d b&hﬂ-ViOl".

Example:
class User {
S'l'.ri.ng name;
User(String name) { this.name = name; }
@0verride
public boolean equals(Object o) {
return ((User)o).name.equals(this.name);

}
// hashCode() not overridden

}

Two User objects with same name will be treated as differen{:

in HashSet /HashMap.

8. Whﬂ is Objecf: the Pa.rent of every class in Java”

Ans: Object is the root class in Java.
It Provide.s common methods like 'f:ostrins(), equa[s(), hashCode(),
se*l:Cla.ss (), wait(), nofifﬂ( .. efc.
Everﬂ class impliciﬂﬂ extends Object.
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Whﬂ is tostring() i.rnpori:an{'.?

toString() returns a string representation of an object.
It is useful for debugging and logging.
B:j default, it prints class name + hash code.

User u = new User("Aman");
System.out.println(u); // calls toString()

Whg is ArraﬂList faster than LinkedlList for random access?
Arr‘a.ﬂLis'E is backed bfj on array.

Elements are stored in c.on“:i.su.au.s memory locations,

so a.cc.e.ssi.ns on element bﬂ index is 0(1).

Whﬂ is LinkedList faster for insertion and deletion?

LinkedList stores elements in nodes.

When we insert or delete, we only change references
(pai.ni:e.rs), no shif{:i.ns of elements is re.q'uire.d.

So oPera{'_ions are 0(1).

Why is HashSet usually faster than TreeSet?
HashSet is backed b3 HashMaP and. Prow'.de.s 0(1) opera.‘l:i.ons

(add, remove, contains).
TreeSet is backed b-‘.j o Red-Black tree and operations are 0(103 n)
due to sorting and ba.l.anc.éns.

Whﬂ is volatile not thre.o.d.-*sa.fe.?

volatile guarantees visibility of changes but not atomicity.
It prevents ca.c.hing issues but does not lock the variable.

So multiple threads can still modify the value together and cause race conditions.

Wh5 does wait() release the lock but sleep() doesn't ?

wait() sleep()
Colled on an object. + Called on Thread class.
Releases the lock of that object. * Does NOT release any lock.
Moves thread to wai.tins state. s Just pauses the thread for given time.
Requires nn'ﬁfj()fnoﬂfﬂf‘-u() to wake up. + No need o-f noi‘.i{l:]() to resume.

Whl:j should we avoid s:'hchroni.zi.ns on S'Erins |.i":e.ra.|.s?

String literals are stored in String Pool and are shared by all classes,
If we synchronize on them, unrelated code can block each other,

lea.cl-'.n3 to performanr_e issues or deadlocks.

ﬁg._d_Exo.mple:
synchronized ("LOCK") { Alwo.‘xjs use o Priva.te f‘mal
// critical section object for sanchroni.za‘ti.on.

}




| 16. Wh‘lj does Java still have memory leaks desPL’Ee Ga.rbo.ae, Collection?

| Ans: Ga.rbo.se. Collection onlj collects unreachable objects.
If references to unused objecfs are still held (clired:lg
or i.ndl'.re.c‘f:{ﬂ}, GC cant remove them.
This causes memory leaks.
Example:

List<Object> Llist = new ArrayList<>();

while (true) {

list.add (new ObJecf()); /! references never removed

Y/ OuthMemorH Error eventua[lﬂ

17. Whﬂ are wrapper classes immutable?

Ans: Wr‘a.PPe.r classes (Inﬁeser, Double, etc.) are immutable so that
theH can be 5afe.l3 cached, shared and used in collections.
If {:hea were mutable, it could break the behavior of
HashMap, HashSet, etc.

18. WHH are Stri.ns objects stored in the Strins Pool ?
- Ans: Strins Pool avoids crea{:i.ns duplicaie. Strins objec‘ts.

It reuses exisﬂnﬂ s‘[‘.r:'.nss, saves memory and imProves Fe,r'forma.nc.e”

Literals are stored in the Pool. ]‘J‘lj olefn.ul.‘t.

String Pool
String s1 = "Hello"; sl \ e b
Sti".Lﬂs 52 "HE.I..LO"; "Hello"
Sﬁsfem.ou'f:.pri.n'!:l.n(sl == s2); // true s2

19, Wha does In‘l:eser.value()f(lz?) == Inteﬂer.valuef)f(ﬂ?) return true?

Ans: In‘i:eser ca.chi.nﬂ is used for values between -128 to 127.
Both objects refer to the same cached object.

Integer a = In{:eser.valua()f(lz?); Integer Cache

Inﬁeser b = Inﬁﬂger‘.value.()fﬂZ?); (-128 to 127)
Sﬂs’cem.owl:.prinﬂn(a, == b); Fi rue 126 | 127

20. Wh:j does Inteszr.va.lue(}f(llzg) o= Inteser.valueOf(Izg) return false?

Ans: 128 is outside the cache range.
HE'.Q.P

New objects are created in heap each time.
Integer a = Integer.valna@f(lZS);
Inte.ﬁer b = Inteaer.valueOf(lZS);
System.out.println(a == b); // false

128 | (128
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Whﬂ are Enums considered {:hre.o.d-so.fe.?

¢ Enums are immutable.
o Their instances are created onlﬂ once duri.ns class l.oo.c.['mﬂ.
« JVM Suo.ro.n‘tee.s safe publica.’cion.

¢« No state can be cha.nse.& af*!:er creation.

enum Day { MONDAY, TUESDAY, WEDNESDAY }

Whﬂ does ‘f'l.nau.tj sometimes not execute?
-fi.no.[La may not execute 'Lf JVM shuts down be,fore it runs.

Cases:

o System.exit(0) is called.

« JVM crashes (e.s., Ou{:OfMe.morHErr‘or, StackOverfl.owError),
« Kill si.gnoi (ki.u. -9 on Linux).

¢ Power fa.LLure. or hardware fa.i.lure..

Wi'uj Ls ca.‘l'.chinﬂ Exc.epfi.on considered o bad Pra.cﬁce.?

Ca.‘l:chins Exception catches e.ver&ihi.ns, i.ncl.u.dina programming errors
like NuLlPo{.nte.rExce.P{:i,on, Arra.ﬂIndexOu{;OfBoundsExce.P’cion, etc.

It makes debusﬂi.nﬂ difficul.t and hides the real issue.

Always catch specific exceptions or use multi-catch.

try {
// risky code

} catch (IOException | SQLException e) {
// handle specific exceptions

}

Whﬂ should we throw spe,ci.fic excepﬂons instead o]c ﬂeneri.c ones !

Spechi.c excepfions Provi.d.e clear informaiion about the error.
It helps the caller to handle the e,xce,p'l;i.on Properlﬂ.

Improve.s code re.o.afa.bi.liiﬂ and maLn‘Ea.i.nabi.U.‘l’.!j.

throw new InvalidﬁgeException{"Ase must be greater than 18");

Whﬂ are Streams usua.l.i.ﬂ fa.s'l:er than I.ooPs for Larﬂe. data?

Streams use internal opf;imiza.‘l'.i.ons like : 8 h
Stream Pipe{i.ne

. Lo.zH evaluation
« Method cho.i.ni.ng |50urce|—*[ Map |—P| Filter —"‘Reducz‘
o Built-in Pa.ra.LLel processing ¢
Parallel streams can utilize muH‘.i.PLe CPU cores. Parallel
List<Integer> list = ...; le&iJ [CwaZJ {CweSJ

P,

int sum = list.parallelStream()
.mapToInt(Integer::intValue)
sum();




26. WHH dOES "+“ OPEP"O.'tOI" be.ha.ve d.L)cfEf‘eﬁfLB )EOI' Stl’l.ﬂs O..I"I-d- MMBGPS?

Ans: o For numbers: "+" Pe.rforms arithmetic addition.

e For S{‘.ri.ns: E i Ferforms concatenation.

int a = 10, b = 20;
System.out.println(a + b); // 30
System.out.println("10" + 20); // 1020 (SJcanS concatenation)

2? Wi‘tﬁ is Sfri.nsBu.Ll.de.r Prefe.rre.d over S'f:rf.nsBuﬂ:e.r now !

Ans: SﬁanSBuiL&.er is non—sanchron'uzed. and hence fas’ce.r.
Sﬁri.n.SBuffer is anchmnized, so it is slower.
Use S‘I:.ri.nsBui.l.c[e.r unless fhr&a.d.-sn.fe‘[‘.& s re.r:.l'ul'.reci..

28. WI’\H does Ho.shMa.P allow one null kea and mu.H:i.Pl.e. null values?
Ans: Ho.shMa.P is d.esisned. to handle null Sro.cefuu.ﬂ.
It treats null keﬂ’s hashCode as 0 and stores it in bucket 0.

MuH’.i.Pl.e. null values are allowed because values are not used

in ho.shi.ns or ke.lj c.omFa.ri,son.

29 Whﬂ is frﬂ-wiih—resources better for closins resources ?

Ans: It a.u{:orna.{:i,ca.llﬂ closes resources even Lf excspﬂons oceur .

Tt reduces boLlerPlate code and Pre.ven{'.s resource leaks.

Introduced in Java 7.
IS 5

try (BufferedReader br = new BufferedReader(new FileReader("file.txt"))) {
/! use resource

} catch (IOExcePﬁon e) { —
e.printStockTrace();

} // br is auto-closed

S -y

Cleaner,
Sa{ﬁr i
Better!

30 Wh3 does equols() break the contract with HashCod.e()?

Ans: If two objacfs are eq_u.n.l, {eq’uo.ls() returns true) but have d.i.ffe.re.n{'.
hashCode(), ‘Ehaﬂ may go to d.ifferen‘l: buckets in HashMap/HashSd:.

This breaks the contract and causes une.xPe,c’cecl behavior.
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e, \ I kS
; X eclu.o.Ls () traa i i HashM ap Buckets :
; I | 0 1 2 3 |
I X hashCode() cli.ffere,n‘!‘. | | |
B = |
E X Contract broken! : i l l i
i - A.hoshCode() = 1 B.hashCode()=3 |
2 | I

| |

But A.e.clua.ls(B) == true —> Problem!
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